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BO XAY DUNG
TRUONG DAl HOC XAY DUNG MIEN TAY

Ministry of Construction S6 20B Pho Co Diéu, Phucng 3, Thanh ph6é V|nh Long, Tinh Vinh Long
Mien Tay Construction University (0270) 3823657 - 3825903 - 3839768; Website: www.mtu.edu.vn

THONG PIEP CUA HIEU TRUONG
TRUONG PAI HOC XAY DUNG MIEN TAY

Trong nhitng nam qua, duéi tac dong cia bién doi khi hdu, tan sudt va cudng do ciia thién tai ngay
cang gia tang, gdy ra nhiéu dnh hudng dén doi song con ngudi, sy phdt trién kinh té - xa héi cting nhu
tudi tho ciia cdc cong trinh xdy dung. Pugc su chi dao ctia Bo Xdy dung, Trudng Dai hoc Xdy dung Mién
Tay phoi hgp vdi Truong Dai hoc Xdy dung Ha Noi, Trudong Dai hoc Bach Khoa - PHQG TPHCM, Hji
Bé tong Viét Nam, Hoi Dia chdt cong trinh va Moi trudng Viét Nam, Hoi Két cdu va Cong nghé Xay dung
Viét Nam t0 chiic Hoi thdo khoa hoc qudc té phd bién két qud nghién ciiu KH & CN dé dp dung trong
thuc tién véi chii dé “Phadt trién xdy dung bén viing trong diéu kién bién doi khi hdu khu vic dong
bang séng Ciiu Long”.

Trong qud trinh chudn bi, Ban T6 chiic Hoi thdo da nhan dugc nhiéu bai viét ciia cdc nha khoa hoc
gui dén dang ky tham du. Qua dé, Ban Khoa hoc da to chiic ldy y kién phdn bién va lya chon 77 bai viét
di tiéu chudn dé diang trén cdc dn pham ctia Hoi thdo. Ddy la co hoi dé cdc nha khoa hoc trong va ngodi
nudc cung tong két cdc cong trinh da nghién ciiu dé thdo ludn, mé ra cdc hudng nghién ciiu mdi dap ting
muc tiéu chi dong ving pho véi bién doi khi hau trong tinh hinh mdi.

Thay mdt Ban t6 chiic Hji thdo, chiing téi giii 16i cdm on dén lanh dao B Xdy dung da quan tam, cdm
on cdc don vi dong t0 chiic, cdac dong nghiép, nha khoa hoc da lam viéc rdt nhiét tinh dé Hoi thdo dugc to
chiic theo ké hoach. Ban t6 chiic hy vong cdc dai biéu, cdc nha khoa hoc tiép tuc tham gia va dong gép y
kién dé gop phdn tao nén su thanh cong ciia Hji thdo.

Kinh chiic quy vi manh khée, hanh phiic, chiic Hoi thdo thanh cong tot dep.

Tran trong!

TS. Nguyén Van Xuan
Hiéu truéng Truong Dai hoc Xay dung Mién Tay
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TRUONG PAI HOC XAY DUNG HA NOI - TRUNG TAM HANG PAU
VE PAO TAO, NGHIEN CUU KHOA HQOC, CHUYEN GIAO
CONG NGHE VA CUNG CAP NGUON NHAN LUC
CHAT LUONG CAO CHO PAT NUGC TRONG LINH VUC XAY DUNG

DAl HOE XAY BUNG [

Trai qua 55 ndm hinh thanh va phat trién, vé6i kinh nghiém 65 nam dao tao, véi doi ngti hon 650
giang vién, trong d6 hon 1/3 dat trinh d¢ tién si trd 1én, Truong Pai hoc Xay dung Ha Noi da trd thanh
truong dai hoc hang dau trong linh vyc x4y dung, mét trung tdm nghién ctiu va trién khai ting dung
cac tién bd khoa hoc cong nghé, cé vi thé viing chic ¢ Viét Nam va c¢é quan hé déi tac chién lugce véi
nhiéu trudng dai hoc, co s& nghién ciu, cac t6 chiic trong nudc va qudc té. Nha trudng cé 16 vién va
02 trung tam KH&CN. Cac don vi nay dong vai tro rat 16n trong hoat dong nghién ctiu khoa hoc va
chuyén giao cong nghé gitia nha truong va xa hoi. Bén canh do, day ciing la cac don vi san xuét c6 nang
luc chuyén mén va uy tin cao, thuc hién nhiéu dy an trong diém trong nganh, gép phan ning cao uy
tin va vi thé ctia nha trudng, dong gop vao su phat trién ctia dat nudc.

Ngay 14 thang 10 nam 2017, Nha trudng da vinh du trd thanh 1 trong 4 co s& giao duc dai hoc dat
chuén kiém dinh quéc té dau tién ¢ Viét Nam do Hoi dong cip cao danh gid nghién ctu va gido duc dai
hoc (HCERES) chiing nhéan. Trong bang xép hang thé giéi Webometrics lan tht hai ciia ndm 2020 cua
t6 chiic Cybermetrics Lab, Truong Dai hoc X4y dung diling thii 5.013 trong téng s6 hon 30.000 trudng
dai hoc trén thé gidi, xép thu 25 trong tng s6 176 trudong & Viét Nam. Nam 2018 Truong PHXDHN
da chinh thutc gia nhap hiép hoi CDIO thé gidi (hiép hdi cac trudng dai hoc theo phuong phap tiép
can CDIO g6ém hon 140 trudng ky thuat hang dau thé gisi) d€ phat trién cac chuong trinh dao tao méi
theo chudn qudc té. Ngay 04/11/2020, Trudong Dai hoc X4y dung Ha Noi dugc danh gia 4 sao trén mtuc
toi da 5 sao cua Hé thong Doi sanh Chat lugng Gido duc dai hoc UPM vé tong thé cac mét hoat dong
cta nha truong theo chudn dai hoc dinh huéng nghién ctiu.

Nhén thtc r6 st ménh ctia minh la “dap ting t6t nhat yéu cau ngay cang cao ctia xa hdi vé dao tao,
nghién ctiu khoa hoc va chuyén giao cong nghé tién tién, goép phan dac luc vao su nghiép cong nghiép
hoéa, hién dai hoéa dat nudc, giti gin an ninh quéc phong va phat trién toan dién hé thong gido duc Pai
hoc Viét Nam” tap thé can b vién chiic cua trudng Pai hoc Xay dung Ha Noi luon nd luc hét minh véi
muc tiéu xay dyng truong thanh mot truong dai hoc nghién ctiu hang dau cta Viét Nam trong linh
viic x4y dung, mot moi truong dai hoc hién dai, sang tao va phat trién.
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THONG PIEP CUA HIEU TRUONG TRUONG PAI HQC
BACH KHOA - PAI HOC QUOC GIA THANH PHO HO CHI MINH

Truong Dai hoc Bach Khoa - PH Quéc Gia TP. HCM, trudng dai hoc ky
thuat cé truyén thong lau doi nhat & cac tinh phia Nam, dong thai la truong dai
hoc tré trung nang dong trong tu duy va hanh dong. Hon 60 ndm hinh thanh va
phat trién ké tii cdt mdbc thanh 1ap Trung tim Qudc Gia Ky thuét Pha Tho vao
ndam 1957, trai qua nhiéu budc chuyén minh cta lich st cung TP. H6 Chi Minh
va dat nudc, cac thé hé giang vién, can bo vién chtic va sinh vién truong dai hoc
Bach Khoa van dong long chung stic giti viing thuong hiéu cta trudng dai hoc
ky thuat hang dau vé dao tao va nghién ctiu khoa hoc ctia khu vic phia Nam
cling nhu ctia ¢a nudc, thanh vién nong c6t ctia Pai hoc Quéc gia TPHCM, gop
phén xting dang vao su nghiép xiy dung va bao vé té qudc.

Dai hoc Bach Khoa - PH Quéc Gia TP. HCM la co s dao tao, nghién ctu va chuyén giao cong nghé
dang tin cdy vé linh vuc ky thuat, cong nghé da nganh tai cac tinh phia Nam va ca nuéc.

Hoc sinh, sinh vién ¢ dam mé va nang khiéu vé ky thuat déu c6 thé lya chon con dudng phu hgp
cho minh tli cdc nganh dao tao dai hoc, sau dai hoc da linh vuc va phong phu cua trudng, bao gom ca
cac chuong trinh chinh quy, k¥ su tai ndng, ky su chét lugng cao va chuong trinh tién tién. Nha truong
tu hao 1a mot trong bon trudng dai hoc tai Viét Nam dugc cong nhan dat chét lugng kiém dinh co
s6 gido duc theo tiéu chudn HCERES, chau Au va 13 trudng dai hoc ddu tién tai Viét Nam dugc cong
nhén dat chit lugng kiém dinh co s& gido duc theo tiéu chudn AUN-QA. Dong thoi, truong 1a don vi
c6 nhiéu chuong trinh dao tao nhat (26 chuong trinh) dugc cong nhin dat chuén boi cac t6 chiic kiém
dinh chét lugng c6 uy tin trén thé giéi (ABET, CTI, AUN-QA).

Cac doanh nghiép, t6 chiic trong va ngoai nudc c¢d nhu cau tim doi téc tin ciy trong hoat dong hgp
tac, dao tao, huan luyén va khoa hoc cong nghé xin moi dén trudng Pai hoc Bach Khoa ching t6i. Véi
doi ngt 11 GS, 130 PGS va gin 400 tién si cung tap thé cac nghién ctiu vién, ky su lanh nghé, truong
Dai hoc Bach Khoa - PH Quéc Gia TP. HCM da thuc hién hiéu qua nhiéu dé tai nghién ctiu khoa hoc
trong diém cip nha nudc, cip tinh va nhiéu du an phoi hgp véi cac doanh nghiép va cac déi tac qudc
té. Can b nha trudng khong chi dat thanh tich hoc thuat v6i hon 200 cong bé qudc té trén cac tap
chi uy tin méi nim ma con hoan thanh nhiéu du an chuyén giao cong nghé véi cac dia phuong va cac
doanh nghiép. Nha trudng ciing 1a d6i tac c6 uy tin khong chi trong khu viic chau A ma ca chau Au,
chidu My, la mét thanh vién tich cuc cta cac du an quoc t€ n6i bat nhu AUN/SEED-Net, ERAMUS,
JICA, BUILD-IT....

Khong chi c6 doi ngii cac nha khoa hoc huing hdu, co sé vat chat phuc vu dao tao va nghién ctiu ctia
nha trudng ngay mot hoan thién véi 2 Phong thi nghiém trong di€ém quéc gia, 6 phong thi nghiém
trong diém Dai hoc Qudc gia H6 Chi Minh, 9 trung tdm nghién ctu chuyén giao cong nghé. Nha
truong cting 1lan dau tién c6 Cong ty C6 phan Khoa hoc Cong nghé Bach khoa TP. HCM, la cong ty
dugc chuyén déi ti t6 chiic khoa hoc cong nghé ctia nha truong, nham ddy manh hon ntia cac hoat
dong chuyén giao cong nghé, dich vu khoa hoc cong nghé va cac hoat dong san xuét kinh doanh khéc.

Truong Dai hoc Bach Khoa - PH Quoc Gia TP. HCM ciing 1a don vi di dau trong hé thong cac
truong dai hoc Viét Nam trong viéc hinh thanh hé sinh thai khai nghiép nham tao moéi truong sang
tao, ho trg cac hoat dong Khoi nghiép — D6i mdéi sang tao khong nhiing trong cong dong sinh vién va
can bd ctia nha trudng ma cho ca sinh vién va thanh nién caa TP. H6 Chi Minh.

Vi
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Quy vi c6 thé tim thdy thong tin hiiu ich vé dao tao, nghién ctiu, phat trién cong nghé, hgp tac trong
nudc va qudc té ctia nha truong ti trang thong tin ctia chiing t6i, hay tham khao thong tin tif mang
luéi cac cyu sinh vién cta nha truong.

Chung t6i mong muon dugc dong hanh cting quy vi trong viéc kién tao tuong lai cho mdi ca nhan
va cho cong dong.

Tran trong,
PGS.TS Mai Thanh Phong, Hiéu trudng

Vil
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VCA

BE TONG VIET NAM

HOI BE TONG VIET NAM
Vietnam Concrete Association - VCA
Dia chi: P. B202 nha B - Vién Vat liéu xay dung
Ng6 235 Nguyén Trai, Thanh Xuan, Ha Noi

Email: hoibetong.vh@gmail.com

Website: www.vca.vn

Hoi bé tong Viét Nam (tén giao dich qudc té: Vietnam Concrete Association, tén viét tat: VCA) la t6
chtic xa hoi nghé nghiép tu nguyén ctia cac T6 chiic va Cong dan Viét Nam hoat dong trong linh vuc
bé tong (bao gom: vat liéu, thiét ké, san xuét bé tong, sin phdm va ciu kién bé tong; thi cong; kiém tra
va kiém soat chit lugng; Nghién ctiu Khoa hoc va Cong nghé; chuyén giao cong nghé; Dao tao va Tap
huén nang cao trinh d6 ky thuét; T6 chic hdi thao trong nudc va qudc té; Thong tin va truyén thong;
Bién soan va soat xét tiéu chudn, quy chudn ky thuét).

Hoi dugc thanh 1ap ndm 1996 véi tén ban dau la Chi hoi cong nghiép bé tong Viét Nam; dén nam
2014, theo Quyét dinh s6 195/QD-BNV ngay 10 thang 3 nam 2014 cua B trudng B Noéi vy, Hoi doi
tén thanh Hoi Bé tong Viét Nam. Hién tai, Hoi c6 hon 115 hoi vién tap thé va trén 60 hoi vién ca nhan
hoat dong theo Diéu 1é t6 chtic hoi va theo phap luat Viét Nam trén khap cac viing mién ctia ca nudc.

Hoi Bé tong Viét Nam 1a thanh vién chinh thic cta Lién doan Bé tong chau A (ACF), thanh vién
lién két cua Hoi Bé tong Hoa ky (ACI) va nhiéu t6 chiic qudc té khac.

Hoi c6 day du doi ngii chuyén gia giau kién thiic va kinh nghiém trong tu van, phan bién, giam dinh
xa hoi, nghién ctiu khoa hoc va chuyén giao cong nghé, truyén ba kinh nghiém ting dung cac tién bo
ky thuat trong xti ly cac van dé c6 lién quan dén bé tong va két cau bé tdong noi riéng va vat liéu xay
dung noi chung..

Hang ndm, Hoi déu t8 chiic cac hoi nghi, hoi thao trong nude va qudc té; t6 chiic cac 16p tap hudn
nang cao nghiép vu chuyén mon, giao luu nghé nghiép. Trong hai nam gan day, do dich bénh Covid-19
khong thuén cho viéc t6 chiic héi thao truc tiép, Hoi da tich cuc t6 chiic hoi thao tryc tuyén nham
lam t6t cong tac truyén thong gidi thiéu cac ti€n bo ky thudt, cac giai xt ly nhiing nay sinh trong thuc
té. Noi dung hoi thdo kha phong phd, hip dan va
thiét thuc nén s6 nguoi tham gia ngay cang dong,
da c6 budi hoi thao truc tuyén c6 trén 700 ngudi
tham du.

Dua trén nhiing thanh qua qua 25 nam hoat
dong, Hoi Bé tong Viét Nam ti€p tuc phat huy va
phat trién, ti€p tuc md rong thanh vién, md rong
linh vuc hoat dong, v.v... v6i phuong cham gép
ngay cang nhiéu cho su nghiép cong nghiép hoa,
hién dai hdéa nudc nha, gép phan thuc hién muc
tiéu duaViét Nam tré thanh nudc phat trién, thu
nhap cao vao nim 2045. Mgt hoat dong thiong nién cua Hoi

Vi



Hoi thdio Khoa hoc Quéc t& Phdt trién Xdy dung bén viing trong diéu kién Bién ddi khi hdu khu vuc déng bdng Séng Cliu Long
HOQI PIA CHAT CONG TRINH VA MOI TRUONG VIET NAM
(Vietnam Association of Engineering Geology and Environment - VAEGE)
bia chi: s6 91 Phuing Hung, Hoan Kiém, Ha Noi
Email: vaege2005@gmail.com

Website: vaege.com.vn

Hoi Dia chat cong trinh va Moi truong Viét Nam (Vietnam Association of Engineering Geology
and Environment - VAEGE) dugc thanh lap ngay 20/01/2005 theo Quyét dinh s6 18/2005/QD-BNV
cta BO Noi vu. Hoi 1a t6 chiic xa hoi nghé nghiép tu nguyén ctia nhiing ngudi hoat ddng trong linh vuc
Dia chat cong trinh va Mdi trudng. Hoi hoat dong theo Diéu 1é Hoi va phéap luat Viét Nam trén pham
vi ca nudc véi gan 500 hoi vién, trong do c6 03 GS, 16 PGS, 48 TS, hon 100 ThS. Trong qua trinh xay
dung va phat trién, cac hoi vién ctia Hoi da chu tri hang trdm dy an, dé tai nghién ctiu khoa hoc cac
cap; cong bo hang nghin bai bao trén cac tap chi khoa hoc uy tin trong va ngoai nudc; xuat ban hang
chuc gido trinh, sach tham khao; tham gia dao tao hang nghin ky su, hang tram thac si va hang chuc
tién si. Hang nam, Hoi déu td chiic cac seminar, hoi thao khoa hoc trong nudc va quoc té. Tt nam 2012
dén nay, Hoi da ch tri t6 chiic 04 hoi thao khoa hoc quéc té (HueGeo 2012, HanoiGeo 2015, VietGeo
2016, VietGeo 2018) va 01 hoi thao khoa hoc toan quéc (VietGeo 2019) thu hut su tham gia cia hang
tram dai bi€u trong va ngoai nudc.

Phat huy stt ménh ctia minh, trong thoi gian t6i, Hoi sé tiép tuc tap hop, doan két nhiing ngudi hoat
dong trong linh vuc dia chat cong trinh, dia ky thuat va moi trudng, gitip dd nhau phat huy tai nang va
tri tué, nang cao trinh dé chuyén mon, dao dtic nghé nghiép, gép phan xay dung dat nudc Viét Nam
giau manh.

Ban Chdp hanh Héi Pia chdt cong trinh va Méi truong Viét Nam, nhiém ky 2020 - 2025
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PHAT TRIEN XAY DUNG BEN VUNG - CO HOI VA THACH THUC
TRONG PIEU KIEN CHU DONG UNG PHO VOI BIEN POI KHI HAU
VUNG PONG BANG SONG CUU LONG

SUSTAINABLE CONSTRUCTION DEVELOPMENT - OPPORTUNITIES AND CHALLENGES IN
THE CONDITION OF ACTIVE RESPONSIBILITIES TO CLIMATE CHANGE AREA

TS. Truong Thi Hong Nga

ABSTRACT:

Sustainable construction development — opportunities and challenges are theoretical issues with comprehensive
and profound significance, interrelated and decisive for sustainable development. of the country.
In the past years, sustainable construction development in the active climate change conditions in the
Mekong Delta has been interested by the Party, State and central ministries, especially the Ministry
of Construction - the agency of the Ministry of Construction. The Government has concretized guidelines
and policies, created a legal framework, and gradually built a system of specific mechanisms and policies,
contributing to the successful implementation of socio - economic development goals in the spirit of Dai Nam.
the 11th and 12th congresses of the Party. However, in the context of increasingly complex and severe
developments of climate change, sustainable construction development needs to accurately assess, summarize
and identify opportunities and challenges, and at the same timeneed to have basic solutions to contribute to the
implementation of the Resolution of the 13th Party Congress proposed.

KEYWORDS: Sustainable construction development - Opportunities and challenges, climate change in the
Mekong Delta, Opportunities and challenges.

TOM TAT:

Phat trién x4y dung bén viing - co hoi va thach thitc 1a vidn dé mang tinh ly luan toan dién va sau sac, la chu
truong chinh sach 16n ctia Bang va Nha nudc ¢ vi tri vai tro then chét trong viéc hoach dinh chién lugc phat trién
kinh t€ - xa hoi, c6 quan hé tac dong qua lai, quyét dinh cho sy phat trién bén viing ctia d4t nudc. Nhiing ndm qua,
phat trién x4y dung bén viing trong diéu kién cht dong bién d6i khi hau ving dong bang song Ctiu Long da dugc
bang, Nha nudc va cac Bo nganh Trung uong quan tam, dac biét la B Xay dung - co quan ctia Chinh phu da cu
thé hoa cac chu truong chinh sach, tao khung phap ly, tiing budc xay dung hé thong co ché chinh sach déc thu, gop
phén thuc hién thing lgi cdc muc tiéu phat trién kinh té - xa hoi theo tinh than Pai hoi lan thu XI, XII cua Dang.
Tuy nhién, trong béi canh dién bién ngay cang phtic tap, gay git ctia bién d6i khi hau, phat trién xay dung bén viing
can danh gid, dac két va nhan dién chinh xac nhiing co hoi va thach thtic, dong thoi cin ¢ nhiing giai phap co ban
dé gbp phan thuc hién thang lgi Nghi quyét Dai hoi 1an thu XIII ctia Bang dé ra.

TU KHOA: Phdt trién xdy dung bén viing - Co hoi va thdch thiic, bién ddi khi hau ving dong bing song
Ciiu Long, Co hoi va thdch thiic.
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1. DAT VAN DE

Theo quan di€ém cua Pang, phat trién xay dung
bén viing 1a qua trinh thuc hi¢n ti thap dén cao,
1a linh vuc nganh san xudt gan lién véi su phat
trién cua tri tué, khoa hoc va cong nghé. La chu
truong chinh sich trong chién lugc phat trién
kinh t€, xa hoi va bao vé mdi trudng cua quoc gia
va vung mién.

O Viét Nam, muc tiéu cla su phat trién xay
dung bén viing 1a dat dugc cac yéu t6 ctia qua
trinh nghién ctu, ting dung cong nghé mdi vao
trong qua trinh phat trién do thi, giao thong, vat
liéu xay dung, thoat nudc,... nham dap tng hé
thong két cau ha tdng dong bo, quy mo 16n, dong
thoi khac phuc co ban nhiing di€ém nghén cho su
phat trién xa hoi no6i chung, nhat la viéc thuc hién
mang luéi két cau ha tang c6 tinh chat quy mo
16n, hé thong do thi hién dai dugc phan bo tai cac
ti€u ving trong nudc.

Trong boi canh Cach mang cong nghiép lan
thi tu tadc dong nhanh, sdu rong va tinh hinh dat
nudc 35 nam déi méi, yéu cau phat trién xay dung
g6p phén to 16n trong viéc thuc hién co ciu lai cac
nganh kinh t€ di vao thuc chat, tiép tuc chuyén
dich tich cuc dung huéng, dong gép to 16n trong
viéc tép trung xdy dung két cau ha tang dong bo
v6i mot s6 cong trinh hién dai, nhét la hé thong
giao thong va ha tang do thi 16n. Tuy nhién trong
diéu kién dac thu doi véi tling ving mién, nhat
la ving dong biang song Ctiu Long dugc xem la
vung chiu nhiéu tac dong ndng né cta bién déi
khi hiu dién bién ngay cang phtic tap, gay gat
v6i nhiéu hé luy vé 6 nhiém méi truong, mét can
bang sinh thai, sut lin dét, suy gidm muc nudc
ngam,.. da lam anh huéng khong nhé dén su phat
trién bén viing cua toan vung. Pong thoi, trong
bdi canh héi nhép quoc t€ sdu rong, ving dong
bang song Ctiu Long con la vung c6 vi tri quoc
phong, an ninh chién lugc phong tha viing chac
& cac dia ban chién lugc, bién gidi, bién, dao, san
sang iing pho hiéu qua véi cac thach thic an ninh
truyén thoéng va phi truyén thong, c6 vi tri thuin
tién trong giao thuong vé6i cac nuéc ASEAN va
Tiéu ving song Mé Kong. Phat trién xay dung bén
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viing chidc chan sé tan dung dugc co hodi, dong
thoi phai d6i mat véi nhiing thach thiic khong
nho, ddc biét la nhiing thach thtc trong viéc dinh
hudng chién lugc téng thé toan ving dong bing
song Ctiu Long theo tinh than Nghi quyét Dai hoi
XIII ctia Bang.

2.NHUNG CO HQI VA THACH THUC TRONG
PIEU KIEN CHU PONG UNG PHO VOI BIEN
pOI KHI HAU VUNG PONG BANG SONG
CUU LONG

2.1. bac diém tinh hinh viing dong bang song
Ctiu Long

bong bing song Ctiu Long bao gém 13 tinh
thanh (gom Long An, Tién Giang, Vinh Long, Bén
Tre, Dong Thap, Tra Vinh, Can Tho, Hau Giang,
Bac Liéu, Soc Trang, An Giang, Kién Giang va Ca
Mau), 1a viing dat c6 nhiéu tiém nang phat trién
cht yéu vé néng nghiép, san xuit luong thuc -
thuc phdm va danh bat nuo6i trong thuy hai san,
c6 dién tich tu nhién chiém 12% dién tich va 19%
dan s6 ca nudce [14]. La noi c6 khi hdu nam trong
khu vuc c6 lugng gié 16n, anh hudng tac dong
bdi cac hudng gié chinh la Tay Nam va Dong Bac
nén chiu anh hudéng rat nhiéu ctia nhiing con
bao tu bién Dong. Vi hé thong sdng ngoi, kénh
rach ching chit, luén chiu anh hudng bdi thién
tai, 10 lut, han han,.. da it nhiéu tan pha dat dai
thé nhudng, dia chat trdm tich von c6 ctia mot
vung dat c6 bé day gia tri ban sic van héa dan
tdc va ddc trung ving séong nudc Cliu Long giau
tiém nang va phat trién. Tuy nhién, véi lgi thé tap
trung san xudt néng nghiép hang hda, hién dai,
quy mo l6n khi bude vao thoi ky phat trién nén
kinh t€ hang héa nhiéu thanh phan, ving dong
bang song Ctiu Long con chiu nhiéu tac dong
bdi su bién d6i khi hau dién ra gay gat, phic tap,
kho luong va cé nhiing tdic dong manh hon so
v6i trugc day. Xu huéng nhiét do trung binh ngay
cang tang, nudc bién ngay cang dang cao va hién
tugng thoi tiét cuc doan xudt hién nhiéu hon véi
cuong do manh hon.

Theo cac chuyén gia nghién ctiu, trong 10 nam
trd lai day, khi sy nong lén cua toan ciu va sy tang
1én khong ngting ctia lugng khi nha kinh nhan tao
da tdc dong rat16n dén nguodn luc tai nguyén thién
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nhién, ciu trac xa hoi, ha tang ky thuat, dac biét
khi su gia tang ctia nhiét do trai dat dén mot giai
doan nhat dinh n6 khong con 1a mét yéu t6 theo
quy luét tu nhién ma chuyén sang moét giai doan
phtic tap, khoé luong va c6 tac dong truc tiép toan
dién dén doi song ctia con ngudi, dén nhiing bién
déi trén cac linh vic quan trong nhu moi trudng,
niang lugng, giao thong van tai, cong nghiép,
thuong mai va du lich. Trong d¢, viing d6ng bang
song Ctiu Long bi thiét hai uéc khoang 45% dién
tich dat nong nghiép [17] do bién d6i khi hau gay
ra va anh hudng tiéu cuc dén phat trién kinh té
- xa hdi trén nhiéu linh vuc v6i quy mo va mic
do tac dong dugc du bao dén nam 2050 khi muc
nudc bién dang 1én 33 - 45 cm va c6 thé tiép tuc
dang thém sé c6 khoang 14 tri¢u dan & viing dong
bang song Ctiu Long bi anh hudng truc tiép, de
doa doi séng con nguoi va c6 40.000km? dién tich
toan vung bi ngap lut va 1.700 km? viing ven bién
bi chim. [18]

Do vi tri dia ly hoi tu ddc trung cua song ngoi,
riing, bién va ddc biét la bién ving ven bo va ctia
song, khi nudc bién dang do su bién d6i cta khi
héu da tac dong lén dudng bo, bai triéu véi cudng
do manh gay ra hién tugng bo bién bi xdm thuc va
xam nhdp mén sé vao ngudn nudc ngot dan dén su
thay doi vé dong chay, lam x6i bd song, cti lao, con
bai, boi lang phui sa tac dong tiéu cyc dén phat trién
kinh t€ - xa hoi ctia viing. Mat khac, tt hoat dong
phat trién kinh t€ v6i cuong d6 cao 6 ndi vung boc
160 ngay cang gay gat, gay nhiéu hé luy vé 6 nhiém
moi trudng, mat cin bang sinh thai, sut lun dat,
suy gidm muc nudc ngdm. Nhiéu dién tich rting
tu nhién, nhat 1a riing ngdp man, rliing tram, rling
phong ho bi chét pha, chuyén déi sang muc dich
sti dung khac hodc bi suy thoai nang né. Viéc khai
thac bun cat qua muc, xay dung nha ctia va ha tang
sat bo song, kénh, rach lam gia tang nguy co sat 15,
ngdp lan,.. Day la mot trong nhiing nguyén nhan
anh huéng nhét dinh dén téc do tang trudng kinh
t€ dat kha cham so véi cac viing dong bang khac
trong ca nudc, mac du déng bang song Cliu Long
la viing dugc danh gia la trung tdm san xuat néng
nghiép 16n nhat ctia Viét Nam déng gép 50% san
lugng laa, 65% san lugng nudi trong thiy san va
95% lugng gao xudt khau.

Vé tdc dd do thi hoa mic du dugc dau tu, chu
trong nhiéu coéng trinh tuong doi hién dai, quy
mo nhung van dugc xem la mot trong sau ving
6 toc do phat trién chua cao. Nguyén nhan chinh
la do vling c6 cdu tao hé thong song ngoi, kénh
rach day dac, c6 khi hdu nhiét d6i hai mua r6 rét
la muia mua va mia nang, dit dai th6 nhudng
kha dic trung véi dia hinh 16i 16m xen ké, dd 4m
trong dat cao rat dé gay ra kho han thdm chi gay
git. La ving dong bang bang c6 nhiéu ting dat
sét sau, c6 kha nang chong lun nhung do su thay
d6i méi truong tu nhién, cdu tao tang dit it nhiéu
bi suy giam dia chét cua dat von cd, dan dén hién
tugng tang ti€p chua dat c6 tap chit hiu co lam
anh hudng khong nhd dén san xudt nong nghiép.

2.2. Nhiing co hoi va thach thic trong phat
trién xay dung trudc bién ddi khi hdu ving
dong bang song Ciiu Long

2.2.1. Co héi

Thit nhdt, phat trién x4y dung dugc dat vi tri
trung tdm chinh sach phat trién kinh t€ - xa hdi
bén viing vung dong bang song Ctiu Long, la co
s0, tién dé chu dong tng pho véi bién déi khi
hiu, gép phan bao ddm quoc phong, an ninh va
an sinh xa hoi.

Xudt phat tinh hinh thyc tién cta dit nudc
trong boi canh hoi nhép quoc té, Chién lugc phat
trién kinh t€ - xa hdi 2011 - 2020 cua Pang lan
thu XI da xac dinh muc tiéu trong tam la: Phat
trién bén viing la yéu cau xuyén sudt, hét stic cap
thiét. Trong d6 nhiém vu trong tdm cta phat trién
bén viing 1a phai ludén coi trong bao vé va cai thién
modi truong, chtt dong ting phd véi bién doi khi
h4u. Muén phat trién bén viing thi cin phai thuc
hién t6t quy hoach, ké hoach va chinh sach phat
trién kinh té - xa hoi, bdo ddm 6n dinh kinh t€ vi
mo trén co s két cau ha tang tuong doi dong bo,
v6i mot s6 cong trinh hién dai, ty 1¢ do thi hoa dat
trén 45%. [15]

Dé thuc hién muc tiéu Nghi quyét cta Dai
hoi, ngay 14/8/2012 B¢ Chinh tri ban hanh Két
ludn s6 28-KL/TW vé phuong hudéng, nhiém
vu, gidi phap phat trién kinh t€ - xa hdi va bao
dam an ninh, quéc phong viing dong bang séng



Ctliu Long dén nam 2020. Két luan chi r6: Vung
dong bang séng Cliu Long dugc dinh hudng
trd thanh ving trong diém san xudt nong
nghiép hang hoa theo hudng hién dai, phat trién
cong nghiép ché bién va cong nghiép phu trg cho
ndng nghiép véi toc do ting trudng cao, bén viing
v6i muc tiéu tp trung xay dung hé thong két cau
ha tang kinh t€ - xa hoi gan v6i cac thiét ché an sinh
xa hoi, bao vé moi trudng.

Thuc hién muc tiéu phat trién kinh té - xa hoi,
xac dinh ving dong bing song Ctiu Long 1a viing
trong diém san xuét luong thuc, thiy hai san, hoa
qua clia cd nudc, gop phan quan trong vao an ninh
luong thuc quéc gia, dong gop 16n vao xuét khau
nong, thuy san, 1a dia ban c6 vi tri chién lugc quan
trong vé€ quoc phong, an ninh va doi ngoai ctia ca
nudc. Ngay 19/7/2012, Tha tuéng Chinh phu ban
hanh Quyét dinh s6 939/QD-TTg phé duyét ké
hoach t6ng thé phat trién kinh té - xa hoi vung
dongbéng song Cliu Long dén nam 2020. Vi quan
diém phat trién dya trén co s& quy hoach tong thé
phat trién kinh t€ - xa hoi vung dong bing song
Ctiu Long dén ndm 2020 phai pht hgp véi Chién
lugc phat trién kinh té€ - xa hdi ctia cd nuée. Dinh
hudng phat trién dong bd hé thong cac do thi, khu
dan cu va hé¢ thong két cau ha tang ky thuat, ha
tang x4 hoi theo huéng than thién véi mai truong
sinh thai gan v6i dong rudng, miét vuon, song
nudc va bién dao. St dung tiét kiém tai nguyén,
bao vé moi truong sinh thai trén co s& cht dong
phong tranh va ting pho véi bién déi khi hau.

Nhim dat dugc thanh tyu viing chic trong
cac linh vyc kinh t€ - xa hoi, gitt viing 6n dinh
chinh tri va bao dam quoc phong, an ninh. Thu
tuéng Chinh pht ban hanh ti€p Quyét dinh s6
939/Qb-TTg ngay 19/7/2012 phé duyét Quy
hoach tong thé phat trién kinh té - xa hoi vung
dong bing song Ctiu Long dén ndm 2020. Trong
d6, nhiém vu cép bach cua phat trién bén viing
la gan phat trién kinh t€ - xa hoi v6i bao vé moi
truong sinh thai trong diéu kién cht dong ting
pho véi bién d6i khi hiu va nudc bién dang.
Can thiét d4y nhanh t6c d¢ phat trién dong bo
hé thong két ciu ha tdng kinh t€ va ha tang xa
hoéi lam dong luc dé€ phat trién kinh t€ - xa hoi
ctia vung. Ly phat trién giao thong dudng bo,

{021l International Conference on sustainable construction development in the context of climate change in the Mekong Delta

thtly ndi dia, hang khong lam nhiém vu cdp bach
phuc vu phat trién kinh té - x4 hdi cta cic dia
phuong trong vung. Pong thoi xay dung cac
cdng trinh thuay logi quy mo 16n phuc vu san xuit,
kiém soat man va bao vé mdi trudng.

Nhan thtc toan dién quan diém cua Pang vé
phattriénkinh té - xahoibén viing ving dong bang
song Ctiu Long, trén co s6 dam bao an ninh mai
truong va bién déi khi hau, Hoi nghi lan thid bay
Ban Chéap hanh Trung uong Bang (khéa XI) daban
hanh Nghi quyét s6 24/NQ-TW ngay 3/6/2013 vé
cht dong ting phé véi bién d6i khi hau, ting cudng
quan ly tai nguyén va bdo v¢é mdi truong. Pay la
Nghi quyét quan trong dugc Pang nhan dinh
bién d6i khi hau 1a van dé toan cau, la thach thic
nghiém trong doi véi toan nhan loai trong thé ky
XXI. Ung pho vdi bién déi khi hau phai dugc dat
trong moi quan hé toan cau, khong chi la thach
thiic ma con tao co hoi thic ddy chuyén déi mo
hinh tdng trudng theo huéng phat trién bén viing.
Theo do6, Nghi quyét xac dinh nhiém vu trong
tdm, gidi phap co ban tng pho véi bién déi khi
hau la tang cudng trién khai tot cdc Chuong trinh
muc tiéu qudc gia vé bién doi khi hiu, xem day
1a mét trong nhiing dot pha va giai phap dé thuc
hién Nghi quyét ctia Dang. Dong thoi, cht dong
ting pho véi bién d6i khi hau con 1a trach nhiém
clia cac co quan Nha nuéc dudi sy lanh dao cua
béng va c6 su tham gia gidm sit ctia toan xa hoi.
Nhiém vu ctia cac co quan nha nudc la tliing budc
x4y dung va hoan thién phap luat nham thyc hién
tot viéc quan ly tai nguyén, bdo vé moi truodng,
ting pho véi bién doi khi hau phai dugc dét trong
pham vi hoach dinh duong 16i, chinh sach phat
trién chung ctia kinh t€ - xa hdi ctia dia phuong,
nham bao dam va ciing c6 qudc phong an ninh,
thuc hién tot cong tac an sinh xa hoi trong nhan
dan. La mot trong nhiing nhiém vu chinh tri quan
trong hang dau ctia hé thong chinh tri cac cap co
y nghia ddc biét quan trong, c6 tdim anh hudng
16n quyét dinh sy phat trién bén viing chung cta
ca khu vuc dong bang song Cuiu Long.

Nhéan r6 tdim quan trong nhiém vu phat trién
kinh t€ - xa hoi, v6i phuong cham xay dung
hé thong két ciu ha ting dong bo, gan lién véi
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xdy dung cac cong trinh hién dai, tap trung vao
hé thong giao thong va ha tang do thi l6n. Ngay
21/11/2013, Tha tuéng Chinh phu ban hanh
Quyét dinh s6 2270/QDP-TTg vé ké hoach trién
khai thyc hién Két luan s6 28-KL/TW, ngay
14/8/2012 cua B Chinh tri vé phuong hudng,
nhiém vu gidi phap phat trién kinh té - xa hoi va
dam bao an ninh, quéc phong viung dong bang
song Ctiu Long dén ndm 2020, v6i muc tiéu phan
ddu tang trudng kinh té€ - xa hoi dat 7,7% dén
8,6%/ndm giai doan 2011 - 2020, trong do phai
thuc hién tét ty trong trong linh vuc cong nghiép,
xay dung la 30,4%.

Dé tao nén tang trong phat trién kinh té - xa hoi
clia ca nudc, dam bao chu truong, dudng 16i ctia
béang va Nha nudc tip trung ting pho véi bién doi
khihduddongbingsong CliuLong. Ngay6/4/2016,
Tht tuéng Chinh phu da ban hanh Quyét dinh s6
593/QD-TTg vé viéc ban hanh Quy ché thi diém
lién két phat trién kinh t€ - xa hoi ving Pong
bang séng Ctiu Long giai doan 2016 - 2020. Theo
doé Quyét dinh dé cap kha r6 nhiing van dé vé
cong tac quan véi ndi dung chu dao la cht dong
lién két viing d€ ing pho véi bién ddi khi hau trén
cac linh vuc vé dau tu x4y dung, vé hé thong thuy
lgi phuc vu tudi tiéu, phong chong li va kiém soat
xam nhdp man, dong thoi tang cudng cong tac
quan ly ctia Nha nudc vé quan ly, khai thac su
dung va bao vé tai nguyén nudc, nham xay dung
bao vé hé thong dé bao, cong, dap, vanh dai riing
ngdp mdn va cac du an bao vé moi truong dé€ ing
pho véi bién doi khi hau trong moi hoan canh.

Trude yéu cau mang tinh cdp thiét vé bién doi
khi hdu & viing dong bang song Ctiu Long dién ra
gay gat, phuc tap, anh hudng nhat dinh dén nhiém
vu phat trién kinh té - xa hoi cua ca nudc. Ngay
17/11/2017 Chinh phu ban hanh Nghi quyét s6
120/NQ-CP vé phat trién bén viing dong bang
song Cliu Long thich tng véi bién d6i khi hau.
bay la Nghi quyét co tinh chat lién nganh nam
trong chién lugc phat trién kinh t€ - xa hoi cua dat
nudc voi muc tiéu tdm nhin dén nam 2100 dong
bang song Ctiu Long theo xu hudng phat trién
bén viing, an toan, thinh vugng, trén co s& phat
trién phi hgp néng nghiép hang hoa chat lugng

cao, két hgp véi dich vu, du lich sinh thai, cong
nghiép, trong do6 trong tam la cong nghiép ché
bién d€ nang cao gia tri va stic canh tranh ctia san
phdm noéng nghiép trong viing. Pén nam 2050,
dong bing song Ctiu Long phai trd thanh vung ¢
trinh d6 phat trién kha so v6i ca nudc, thu nhap
binh quén dau nguoi dat cao hon trung binh ca
nudc, sinh ké ctia nguoi dan dugc bao dam va cac
hé sinh thai ty nhién quan trong dugc bao ton
va phat trién. D€ cu thé hoa co ché phéap ly phat
trién toan dién & vung dong bang song Ciiu Long,
ngay 15/1/2018, Thu tuéng Chinh pht ban hanh
Quyét dinh 68/QD-TTg phé duyét diéu chinh quy
hoach x4y dung viing déng bang Song Ctiu Long
dén nam 2030 va tdm nhin dén nam 2050 va Quyét
dinh 417/QDb-TTg, ngay 13/4/2019 ctia Thu tuéng
Chinh phu v€ viéc ban hanh Chuong trinh hanh
dong tong thé thuc hién Nghi quyét s6 120/NQ-CP
ngay 17/11/2017 ctia Chinh pht vé phat trién
bén viing dong bang song Ctiu Long thich tng
v6i bién d6i khi hau. Véi quan diém dinh huéng
chién lugc phét trién dong biang séong Cliu Long
lay con nguoi lam trung tam, phuc vu nguai dan,
giam khoang cach giau ngheo, chit dong linh hoat
trong boi canh bién d6i khi hiu dién ra nhanh,
ngay cang cuc doan la xu thé tat yéu, phai song
chung va thich nghi, phai bién thach thtc thanh
co hoi. Tap trung huc hién t6t caic nhém nhiém
vu va giai phap, trong d6 ¢6 03 nhom chinh dugc
quan tam hang dau cho viéc xay dung hé thong
két ciu ha tdng dong b, hién dai ca vé kinh té va
xa hoi, vé moi trudng va quoc phong, an ninh, uu
tién phat trién mot s6 cong trinh trong diém quoc
gia vé giao thong, thich ting véi bién d6i khi hau.
Theo danh gia dén dau nam 2021, ha tang giao
thong qudc gia ving dong bang song Ctiu Long ¢
nhiéu cong trinh 16n dugc hoan thanh nhu cao téc¢
Lo Té - Rach Soéi, cau Rach Miéu 2, cdu Vam Cong,
cau Cao Lanh,.. mot s6 d6 thi mdi, do thi mé rong
& cac tinh thanh dang tting budc dugc dau tu theo
hudng hién dai hoa trén co s& phat trién manh vé
cong nghé san xuit vé vat liéu xay dung dugc gan
nhan xanh, than thién moi trudng. [16]

Xac dinh tdm quan trong vé thich ting bién déi
khi hu vung déng bang song Ctiu Long nham
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thuc hién quan diém cua Pang va Nha nudc vé
kién tao phat trién bén viing, thinh vugng, trén
cO sG tdn trong quy ludt tu nhién, phu hop véi
diéu kién thuc té, tranh can thiép tho bao vao tu
nhién, tao mdi truong than thién va phat trién bén
viing v6i phuong cham cht dong s6ng chung véi
14, ngap, nudc 1g, nudc man vi lgi ich chung ctaa
dat nugc. Ngay 23/8/2019, Ban Chap hanh Trung
uong (khéa XII) ban hanh Két luén s6 56-KL/TW
vé tiép tuc thuc hién Nghi quyét Trung uong lan
thi bay khéa XI vé chu dong ting phé véi bién
déi khi hau, tang cuong quan ly tai nguyén va bao
vé moi trudng. Theo Két luan, bén canh nhiing
thanh tyu va han ché vé ing phoé véi bién doi
khi hau trong thoi gian qua sau 5 nam thuc hién
Nghi quyét s6 24/NQ-TW da dat dugc nhiéu két
qua tich cuc, hé théng phap luat, co ché, chinh
sach tling budc dugc hoan thién, cac giai phap
chong ngap, chong sat 16 ven song, ven bién va
nang cip hé thong dé bién, cac cong trinh nham
chtt dong ca vé phong, chong thién tai v6i ting
pho véi bién déi khi hau duge nang 1én mot budc.

Cu thé héa Nghi quyét cia Pang va nang cao
nhan thuc va y thic trach nhiém vé chu dong
phong, chong thién tai, ting phé véi bién déi khi
hiu, tang cuong quan ly tai nguyén va bao vé
moi truong ngay cang quyét liét hon niia. Ngay
05/9/2019, Tht tuéng Chinh pht ban hanh Chi thi
s6 23/CT-TTg vé ddy manh thuc hién Nghi quyét
s6 120/NQ-CP ctia Chinh phu vé phat trién bén
viing vung dong bang song Cuiu Long thich ting
v6i bién doi khi hiu. Theo nhén dinh va danh gia
muic do bién d6i khi hau ngay cang cuc doan, kho
luong, tac dong nhanh va manh hon so véi cac
du bao trudc day, tinh trang sut lun dat, xam thuc
bién, x6i 16 bo song, bo bién va tinh trang thiéu
nudc, xam nhdp man ngay cang nghiém trong,
nguy co tac dong tiéu cuc dén toan viung. Chi thi
da tap trung trién khai thuc hién déng bd cac linh
vuc trong tam trong diém véi muc tiéu khac phuc
tac dong tiéu cuic ctia bién ddi khi hau, dap ting doi
hai phat trién bén viing kinh té - xa hoi cua toan
vung. Dong thai diéu phoi, lién két hop tac noi
vung va lién vung, thuc hién cac chuong trinh, du
an ha ting trong diém cho viing dong bang song
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Ctiu Long, nhit 1a dé xuit cac giai phap phét trién
do thi, nong thén ving dong bang song Ctiu Long
thich ting véi bién d6i khi hau.

Nhu vy, trén co s6 bién déi khi hau viing dong
bang song Cliu Long, Dang va Nha nudc c6 su
quan tdm dac biét, md ra cho vung dong bang
song Cuu Long véi nhiéu chu truong chinh sach
cu thé dé chu dong hon ntia trudce bién ddi khi hau,
tao diéu kién phat trién toan dién trén tat ca cic
nganh, linh vyc trong yéu, thuc ddy ting truéng
xanh va bén viing trong nhiing nam tiép theo.

Thii hai, tao budc dot pha nang cao chat lugng
két cau ha tang dong bo, hién dai, uu tién mot s6
cong trinh trong diém quoc gia vé giao thong, do
thi thich ting vé&i bién d6i khi hau, bao dam dugc
cudc song 6n dinh, khd gia ving dong bang song
Cuu Long.

bat nudc budc vao boi canh khoa hoc, cong
nghé phat trién nhanh cung véi toan ciu hoa va
hoi nhap qudc té ngay cang sau rong da tac dong
manh mé dén nén kinh té€ qudc gia, do via la
thach thuc vua la co hoi tiép tuc d6i méi va sang
tao nham tling budc bao dam phat trién nhanh,
bén viing. VGi phuong cham, phat trién kinh té
gin két chat ché véi phat trién van hda, xa hoi,
bao vé moi trudng, chu dong ting phé véi bién doi
khi hau la muc tiéu 1a nhiém vu chién lugc hang
dau trong moi hoach dinh chinh sich phat trién
kinh t€ - xa hoi qudc gia.

Thuc hién Nghi quyét, Két luan ctia Ban Chép
hanh Trung uong Pang khoa XI va XII, v6i muc
tiéu co ban giai doan 2011 - 2020 la: "D4dy manh
thuc hién dot pha chién lugc vé xdy dung hé
thong két cdu ha tdng dong bod véi mot s6 cong
trinh hién dai, quan trong, thiét yéu. Bao dam két
ndi thong sudt gitia cac trung tam kinh té€16n, cac
dau mai giao théng ctia ngd, cac tuyén cé nhu cau
van tai 16n. Uu tién dau tu cdc du an ha ting dap
ting yéu cau ting pho véi bién d6i khi hau, nudc
bién dang. Tling budc hinh thanh hé théng d6 thi
c6 két ciu ha tang dong bo, hién dai, xanh, than
thién v6i moi trudng, nhét 1a cac do thi lon” [3]

Cu thé héa Nghi quyét cua Dang va Nha nuéc
vé ddy nhanh t6c do phat trién hé thong co s&
ha tang trong linh vyc nganh xay dung, cic bo
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ban nganh Trung uong da tip trung trién khai,
t6 chtic thuc hién nham phat huy cao nhét tiém
nédng, lgi thé ctia cac dia phuong trong viing, nhét
la Nghi dinh cua Chinh pht, Tha tuéng Chinh
pht vé quy hoach x4y dung, vé lap, thim dinh,
phé duyét va quan ly quy hoach dé thi, vé t6 chtic
thuc hién cac chién lugc, quy hoach, ké hoach,
chuong trinh va cac dy an phat trién dugc quy
dinh chi tiét cua Luét Bédo vé moi trudng,... nham
phuc vu san xuit néng nghiép, thiy san va kinh
t€ bién, déng thdi ddy manh tai co cdu kinh té,
chuyén d6i mo hinh tang trudng theo hudng phat
trién theo chiéu siu, bén viing & cac tinh thanh
dong bang va ven bién.

Nhan thtic 16 tdim quan trong cua nganh
Xay dung trong viéc co cau lai cac nganh kinh té
di vao thuc chat, ngay 27/1/2011, B6 Xay dung
ban hanh Thong tu s6 01/2011/TT-BXD huéng
dan danh gia moi truong chién lugc trong do
an quy hoach xay dung, quy hoach do thi. Theo
dé xac dinh cac muc tiéu vé van dé moi trudng
chinh lién quan dén quy hoach xay dung, dén
dinh hudng cua d6 an quy hoach xay dung va van
dé moi trudng con la co sd khoa hoc dé danh gia
thuc trang, xu huéng va tac dong méi truong co
thé xdy ra nham cung c6 cho viéc phan tich, danh
gia cac phuong an quy hoach xay dung. Dong
thoi, viéc xac dinh cac muc tiéu moi trudng phai
dua trén cac quy dinh ctia luat phap vé bao vé moi
truong, cac chién lugc, chuong trinh, k& hoach
hanh dong vé moi trudng, cac quy chudn va tiéu
chudn moi truong va céc co sé khoa hoc khac. Co
thé khang dinh déy la chu truong, chinh séch thé
hién su quan tdm sau sat cta B6 Xy dung trong
viéc thuc hién day du cac chiic nang quan ly nha
nudc vé: Quy hoach xay dung - kién truc, hoat
dong dau tu xay dung, phét trién do thi, ha ting
ky thuat,.. theo quy dinh cua phap luat. La chinh
sach dung ddn, dai han, bam sat tinh hinh thuc
tién, md ra co hoi thuan lgi dé€ tling bude thuc
hién cac dot pha chién lugc tap trung xay dung
két cdu ha tang dong bo v6i mot s6 cong trinh
hién dai, nhét 1a hé thong giao thong va ha tang
do thi I6n viung dong bang séng Ctiu Long.

Cung v6i sy tap trung dau tu hinh thanh hé
thong két cau ha tang kinh t€ - xa hdi tuong doéi

dong bo v6i mot s6 cong trinh hién dai, cd trong
diém, két ndi gitia cac trung tdm kinh t€ I6n va
gitia cac truc mdi giao théong dap ting yéu cau
phat trién nong nghiép va chua dong ting pho véi
bién d6i khi hau. Dong thaoi, trén co sd thuc hién
va danh gid méi truong trong boi canh dién bién
phtic tap ctia bién d6i khi hau trong linh viic nganh
xdy dung, cac van dé méi truong nhu dia chat,
thuy van, hé sinh thai, cac tai bién dia chat (trugt,
sat 16 dat, dong dat), ing ngap, It lut va chat lugng
dat, chét lugng nudc,.. Ngay 23/4/2014, Bo Xay
dung dac biét quan tam ban hanh Quyét dinh s6
395/QD-BXD phé duyét nhiém vu quy hoach cip
nudc vung dong bang song Cliu Long dén nam
2030, tam nhin dén nam 2050. Theo chu truong
quy hoach cép nudc bao gom toan bd ranh gigi
hanh chinh cta ving déng bing song Ctiu Long
v6i tong dién tich ty nhién khoang 40.604,7 km?,
bao gom thanh phé Can Tho va 12 tinh (Long
An, Tién Giang, Bén Tre, Dong Thap, Vinh Long,
Tra Vinh, Hau Giang, An Giang, Séc Trang, Kién
Giang, Bac Liéu va Ca Mau), nhdm thuc hién muc
tiéu co ban vé phat trién cdp nudc phu hop véi
phat trién kinh té€ xa hdi va ing pho bién doi khi
héu, nudc bién dang, cai thién diéu kién co s ha
tang ky thuat, thuc ddy phat trién kinh té - xa hoi
toan vung.

Cung véi chién lugc xay dung quy hoach vung,
phat trién do thi la mét trong nhiing nhiém vu
quan trong tliing budc hinh thanh hé thong do thi
c6 két cau ha tang dong b hién dai, than thién véi
moi trudng, dong thoi phat trién do thi la dong
luc phat trién kinh té€ cdp qudc gia va cdp vung.
Ngay 25/8/2014, Bo Xay dung ban hanh Thong
ti s6 12/2014/TT-BXD ngiy 25/08/2014 clia
B¢ Xay dung hudng dan lap, thim dinh va phé
duyét Chuong trinh phat trién do thi. Tinh ti dau
nhiém ky Dai hoi Dang lan tht XI, B6 Xay dung
da ban hanh nhiéu Quyét dinh cong nhan thi tran,
thi xa cua cac tinh Vinh Long, Kién Giang, Hau
Giang, Bac Liéu, Dong Thap, Long An, Tra Vinh,..
dat tiéu chi do thi loai III, IV theo Quyét dinh s6
1659/QD-TTg, ngay 7-11-2012 cta Tha tuéng
Chinh pht phé duyét chuong trinh phat trién do
thi quoc gia giai doan 2012 - 2020. Vi quan diém
phat trién do6 thi quéc gia dam bao phu hgp véi



chién lugc phat trién kinh té - xa hoi giai doan
2011 - 2020 hudng t6i nén kinh té xanh, tao dong
luc phat trién kinh té - xa hoi, chuyén dich co cdu
kinh té€ dia phuong, ving va ca nudc, dong thoi
dam bao dap tng yéu cau su dung hiéu qua quy
dat xay dung, dau tu xay dung dong bd co s& ha
tang ky thuat - xa hoi, kiém sodt chat lugng moi
truong va thich tng véi qua trinh bién doi khi
héu toan cau.

Xac dinh muc tiéu phat trién ha tang giao
thong qudc gia, thuc ddy phat trién kinh té - xa hoi
va nang cao di€u kién song ctia nhan dan trong
vung dong bang song Cliu Long. Nhiéu cong
trinh, dy 4n quan trong da dugc trién khai véi
quy mo6 16n va hinh thanh theo truc doc, truc
ngang theo hé thong dudng vanh dai lién két véi
3 cong trinh két néi doc dong bang song Ciliu
Long véi thanh phé H6 Chi Minh (goém cao téc
thanh phé H6 Chi Minh - Can Tho - Ca Mau,
Qudc 16 60 va Qudc 16 N2) va 4 cong trinh két
ndi ngang dong bang song Ctiu Long (gém Quoc
16 62, 30, 91 va 80 — két néi cac tinh dong bang
song Ctiu Long v6i Campuchia). Day dugc xem
la mét trong cac két qua dat dugc nham thuc
hién t6t cac khau dot phd thuc ddy phat trién
kinh té - xa hoi ving dong bang s6ng Cliu Long
trudc dién bién cta bién do6i khi hau. Dong thoi,
chu trong dau tu cé trong tam, trong diém cac
céng trinh quan trong btc thiét mang tinh dot
pha, dong vai tro dong luc phat trién kinh té - xa
hoi, ddm bao an ninh qudc phong dap ting yéu
cau la khu vuyc di dau cta ca vung vé6i thanh pho
Can Tho, 1a ctia ngo chién lugc vé dudng bién va
hang khong, thu hut dau tu nudc ngoai va hoi
nhdp qudc té, cung c6 an ninh quéc phong va
phat trién bén viing.

V6i dic diém la vung dic trung cé hé thong
song ngoi day ddc, diéu kién khi hiu, thé nhudng
phtu hgp phat trién nong nghiép dugc dic biét
quan tam. Ngay 27/9/2016, B6 Xay dung ban
hanh Quyét dinh s6 1012/Qb-BXD vé viéc ban
hanh Ké hoach hanh dong ctia B6 Xay dung thuc
hién Chi thi s6 25/CT-TTg ngay 31/8/2016 cta
Thu tuéng Chinh phu vé mdt s6 nhiém vu, giai
phap cdp bach vé bao vé moi trudng. Muc tiéu
ctia K€ hoach hanh dong la tang cudng va nang
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cao hiéu qua cong tac bao vé moi trudng trong cac
linh vic quan ly nha nudc ctia B6 Xay dung dugc
tap trung cht yéu & cac khau nhu lap, thim dinh,
phé duyét, t6 chuc thuc hién cdc quy hoach xay
dung, trong d6 ndi dung dugc B6 quan tam hang
dau la cong tac danh gia tac dong moi trudng doi
VGi cac co sd san xudt, cac du an thudc nganh Xay
dung, nham bao dam va hai hoa gitia cic muc tiéu
tang truong kinh t€, bao vé mai trudng va phat
trién bén viing.

DéE c6 tdm nhin mdi, dinh hudng chién lugc,
cac giadi phap toan dién, cdn co, dong bo, huy dong
toi da cac nguon luc va su tham gia ctia cac thanh
phan kinh té d€ phat trién bén viing dong bang
song Cuu Long theo Nghi quyét s6 120/NQ-CP
ctua Chinh phu vé phét trién bén viing dong bang
song Ctiu Long thich ting v6i bién do6i khi hau. Bo
Xay dung da xdy dung, ban hanh Ké hoach hanh
dong ctia Bo X4y dung nham trién khai thuc hién
Nghi quyét s6 120/NQ-CP vé6i 9 nhém nhiém vu,
giai phap cu thé, trong do tap trung trién khai cac
nhiém vu chu yéu vé quy hoach xay dung ving,
quy hoach ha tdng va ddy manh chuong trinh
phat trién do thi ving déng bang song Ctiu Long
dap ting yéu cau phat trién bén viing va chu dong
ting pho véi bién doi khi hau. Pong thoi, can ct
tinh hinh thuc t€ diéu chinh Quy hoach xay dung
vung dong bang song Ctiu Long dén ndm 2030 va
tam nhin dén nam 2050 va cac quy hoach chuyén
nganh vé ha tang ky thuat nhu: Quy hoach céap
nudc, Quy hoach thoat nudc va Cac dinh huéng,
chién lugc, chuong trinh phat trién do thi... Co
thé noi, két qua nay la rit quan trong, tao lap
cac co s& phap ly dé€ quan ly phat trién vung va
trién khai cac du an dau tu mot cach hé thdng,
hiéu qua hon. V€ cong tac ddu tu, phat trién do
thi va ha tdng da nang cdp do thi tai 6 tinh thanh
dong bang song Ctiu Long do Ngan hang Thé gidi
(WB) tai trg giai doan 2012-2019 véi téng von tai
trg gan 300 triéu USD da thuc hién dugc khoang
93%. Ty l¢ dan cu d6 thi dugc cap nudc sach trung
binh toan vung dat khoang 89,6%, cao hon so véi
trung binh ctia ca nudc (khoang 86%). Ty 1é do
thi hoa tang khoang 40% [16], chat lugng phuc vu
ctia ky thudt do thi dugc cai thién ro rét, dam bao
tot hon diéu kién song cho ngudi dan.
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Nhu véy, trén co s6 thuc hién cac Nghi quyét
ctua Trung uong da mé ra co hoi cho ving dong
bang séng Cuiu Long giai doan mdi véi nhiéu chu
truong chinh sach cu thé nham cht déng ting pho
v6i bién d6i khi hau va thuc déy tang trudng xanh
bén viing, ti€p tuc phan ddu dén nam 2050 dong
bang song Ctiu Long trg thanh vung c6 trinh do
phat trién kha so véi ca nudc va thu nhap binh
quan d4u ngudi dat cao hon trung binh ca nudec.

Thii ba, Ging dung thanh tyu khoa hoc va cong
nghé, nhit la Ging dung cac loai vat liéu xdy dung
m&i, thong minh, tiét kiém, than thién moi truong
trong diéu kién bién d6i khi hdu nhdm thac day
tang trudng xanh va phat trién bén viing.

Thuc hién nhéit quan chu truong khoa hoc va
cong nghé la qudc sach hang dau, la dong luc then
chot dé phat trién luc lugng san xuét hién dai, d6i
méi moé hinh tdng trudng, nang cao nang suat,
chat lugng, hiéu qua va stic canh tranh ctia nén
kinh té€ va cu¢c Cach mang Cong nghiép lan thu
tu. Nhiém vu ctia khoa hoc va cong nghé dong
vai tro khong thé thiéu trong moi hoach dinh
chinh sach cua Dang va Nha nudc, la co hoi dé
déy nhanh qua trinh céng nghiép héa, hién dai
héa, phat trién kinh té€ tri thic, vi su phat trién
nhanh, bén viing ctia dat nudc, trong do linh vuc
nganh Xay dung la mét trong bén nganh trong
yéu dé ddy manh co cdu lai nén kinh té di vao
thuc chat. Nghi quyét cia Dang chi ro: Phat trién
manh cong nghiép xiy dung, nhat la vat liéu xay
dung chat lugng cao. Tting budc nang cao trinh
do thiét ké, quy hoach, chat lugng xay dung, hién
dai hda cong nghiép xdy dung dat trinh do tién
tién trong khu vuc, dap tng yéu cau xay dung
trong nudc. [15]

Cu thé hoa Nghi quyét ctia Dang va Nha nudec,
cac co quan Bo Nganh Trung uong dé ra nhiéu
co ché chinh sich nham phét trién va ning cao
hiéu qua cua khoa hoc, cong nghé ting dung cho
nhiing nganh, linh vuc then chét, mai nhon,
phuc vu thiét thyc muyc tiéu, nhiém vu phat trién
kinh t€ - xa hoi. Uu tién phét trién cong nghé
cao trong viéc bao vé moi truong trude bién doi
khi hau va nudc bién dang.

Néng cao nhan thtic va y thic trach nhiém cta
toan x4 hoi, v6i phuong cham khén truong hoan

thién hé thong phap luat vé bao vé mai truong, dua
néi dung bao vé moi trudng vao chién lugc, quy
hoach, ké hoach phat trién nganh va cac chuong
trinh, dy an d4u tu cta Bo X4y dung nham tng
pho v6i bién déi khi hau, thuc ddy phat trién
kinh t€ xanh va bén viing. Ngay 29/5/2013, Bo
Xay dung ban hanh Quyét dinh s6 527/QD-BXD
“Chién lugc phat trién khoa hoc va cong nghé
nganh Xay dung dén nam 2020, tdm nhin 2030”
v6i 08 muc tiéu cu thé, 08 chuong trinh, dé 4n
trong diém va tdm nhin, 10 trinh thuc hién véi
muc tiéu la phat trién cong nghé xay dung theo
huéng cong nghiép hoa valam cht cong nghé san
xudt cac vat liéu xay dung cht luc, nghién ctiu va
ting dung cac cong nghé san xudt sach va tiét kiém
tai nguyén, nghién ctiu va ap dung cdng nghé ché
tao vat liéu xay dung mdi c6 tinh nang cao, vt
liéu than thién v6i moi trudng, cong nghé tai ché
va tai sti dung vat liéu xay dung pht hop véi nhu
cau dac thu cta Viét Nam.

Dé ting cuong kha ning ting phé ctia nganh
Xay dung trudc thién tai, bién d6i khi hau va
muc tiéu st dung nidng lugng hiéu qua giam nhe
bién d6i khi hau, phat trién linh vuc xay dung
theo hudng tang trudng xanh va bén viing. Ngay
04/3/2014, B6 Xay dung ban hanh Quyét dinh
s0 209/QD-BXD ké hoach hanh ddong ting pho
v6i bién d6i khi hau cta nganh Xay dung, giai
doan 2014 - 2020. Trong do, tap trung ddy manh
ting dung khoa hoc va cong ngh¢ d€ ting pho véi
bién d6i khi hau va nudc bién dang & cac vung
ven bién, ving dong bang, dong thoi nghién ciu
san xudt vat liéu xanh, xay dung cong trinh xanh,
do6 thi xanh, d6 thi sinh thai, pht hgp véi diéu
kién ty nhién, diéu kién kinh t€ - xa hdi nham
giam nhe tac dong ctia bao, la lut 6 khu vuc ven
bién trong ca nudc. Hudéng dan xay dung nha va
cong trinh trong viing bao, 1 lut ndm & cac viing
kho han, cac viing bi xdm nhdp mén do bién ddi
khi hau va nudc bién ding. Theo bdo cdo, tii ndm
2011 - 2015, nganh Xay dung phat trién manh co
ché chinh sach dic thu ca vé kha nang thiét ké, thi
coéng va trong tam la san xudt vat liéu xay dung
phat trién véi toc do nhanh theo hudng hién dai,
dap ting nhu cau vé khéi lugng, chét lugng, chung
loai cho tiéu dung trong nudc va xudt khau. Trong
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do, phat trién nhiing cong nghé tién tién nhu
vat liéu khong nung, sti dung nhién liéu tai ché,
ning lugng tai tao, nidng lugng sach,... dé chu
dong thich ting va thuc hién c6 hiéu qua cac cong
trinh, du 4n ha tang xay dung ting pho véi bién
déi va nudc bién dang. Tuy nhién, 5 ndm trd lai
day, ving dong bang song Ctiu Long chiu nhiéu
tac dong ctia bién d6i khi hau lén moi trudng sinh
thai, anh hudng ndng né dén phat trién kinh té -
xa hoi, gay thiét hai doi song cia nhan dan.

Trong d6 tinh trang kho han, xdm nhap mdn
vOi cuong do cao da bdc 10 ngay cang gay git,
gdy nhiéu hé luy dan dén 6 nhiém modi trudng,
mat can bang sinh thai, sut lan dat, suy giam muc
nudc ngdm xay ra ¢ nhiéu noi trén cac tuyén
song, kénh rach véi dién bién ngay cang phic tap,
de doa an ninh luong thuc va tac dong nhiéu tiéu
cuc nhat dinh dén chién lugc qudc phong an ninh
ctia toan vung. Theo bdo cdo ctia B6 Tai nguyén va
Moi trudng nam 2015, néu muc nude bién dang
65 cm thi dién tich bi ngap toan viingla 5.133 km?,
chiém 12,8% dién tich dong bang song Ctiu Long
bi ngap va tuong ting 75 cm la 7.580 km? va chi€ém
19%, 100 cm la 15.116 km? va chiém 37,8% dién
tich toan vung. Pay la du bdo tat yéu sé dién ra
v6i tinh chat va quy mo ngay cang phtic tap, gay
gat, tac dong rat 16n dén nén kinh t€ toan ving,
trong d6 anh hudng truc ti€p van 1a hé thong cau
trac ha tang giao thong, do thi.

Xac dinh ting dung thanh tyu khoa hoc va
cong nghé d€ phat trién cac loai vat liéu xay
dung mdi, thong minh, tiét kiém, than thién moi
truong trong di€u kién bién ddi khi hau. Ngay
8/12/2017, Bo Xay dung ban hanh Thong tu sb
13/2017/TT-BXD quy dinh st dung vat liéu xay
khong nung trong cac cong trinh xay dung. Theo
do, vat liéu xay khong nung dugc st dung trong
cac cong trinh x4y dung dan dung va cong nghiép
dé lam tuong, vach ngan va khoi xay, dong thai
tang cudng cong tac nghién cdu phat trién, ing
dung khoa hoc va cong nghé dé dau tu san xuit
vat liéu xay dung ti€t kiém tai nguyén khodng san,
tiét kiém ndng lugng, than thién véi moi truong
véi nhiéu chinh sach uu dai va ho trg dau tu cta
Nha nuéc.
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Van dung cht truong chinh sach vé ting dung
thanh tyu khoa hoc va cong nghé vao thuc tién,
nhiéu co s& gido duc dai hoc truc thuoc By Xay
dung da nghién ctiu thanh cong nhiéu dé tai khoa
hoc mang lai y nghia va gia tri cao. Tt ndam 2012
- 2020, Truong Dai hoc Xay dung Mién Tay tham
gia nghién ctu trén 12 dé tai cap B, cap tinh. Day
la nhiing dé€ tai chuyén nganh mang tinh ly luan
va thuc tién, dong gép cho Nha nudc nhiing luin
cti khoa hoc sat v6i tinh hinh thuc t€ viing dong
bang song Cuu Long noéi chung va tinh Vinh
Long, ddc biét 1a cac dé€ tai “Panh gia tuong quan
stic chiu tai ctia coc ép bé tong cot thép theo ly
thuyét va bang thuc nghiém va dé xuat phuong an
tinh toan’, “Nghién ctu ting dung cong nghé ché
tao Panel tudng, san bing viia xi mang va x8p phé
liéu cho cac tinh thanh khu vuc dong bang song
Ctiu Long” hay “Ung dung coc Bé tong cot thép
tiét dién nho trong xay dung cac cong trinh nha &
dan dung tii mot dén ba tang trén dia ban thanh
phé Vinh Long’,... Nhu vay, ting dung khoa hoc
va cong nghé vao san xudt trong linh vuc nganh
Xay dung da mang lai hiéu qua kinh té rat 16n
cho toan vung, gép phin ting tong san phim
trong nudc (GDP) giai doan 2016 - 2020 dat kha
cao, 6 muc binh quan 6,8%/nam. Trong dé khu
vic cong nghiép va xay dung udc dat 7,45% [16].
Nganh Xéy dung khong chi phat trién manh ca vé
quy hoach, kha nang thiét ké thiét va thi cong xay
ldp, mot s6 linh vuc trén thi truong vat liéu xay
dung da xuét hién da dang chung loai san phdm
nhu gach bé tong, gach dugc san xuat tu chat thai
xay dung, chat thai cong nghiép, gach silicat va
cac loai vat liéu nhe nhu tdim tudng thach cao,
tdm 3D, tdm panel bé tong, tdm panel nhe,... dugc
gan nhan xanh, than thién mai truong, khong gay
0 nhiém, phtt hgp véi dac diém, diéu kién khi hau
vung dong bang séong Ctiu Long.

Truéc tdc dong cua cudc Cach mang cong
nghiép lan thi tu, su tién bo ctia khoa hoc, cong
nghé tling budc cé thé lam thay d6i ban chat va
tang téc cho sy phat trién toan dién nén kinh
té, nhung cting khong tranh khoi nhiing van dé
vé thién tai ctia bién ddi khi hau, su can kiét tai
nguyén thién nhién va suy thoai vé mdi truong.
Ngay 14/9/2020, Tht truéng B¢ Xay dung



Hoi thdio Khoa hoc Quéc & Phét trién Xdy dung bén viing trong diéu kién Bién ddi khi hdu khu vic dong bang Séng Clu Long 1640 PAiPA

Lé Quang Hung ky Quyét dinh s6 1215/QD-BXD
ban hanh phuong an ting phé thién tai theo cac
cdp do rui ro thién tai cia Bo Xay dung. Day la
Quyét dinh ctia Thu trudng thé hién sy lanh dao,
chi dao ding dan, toan dién, sdu sat tinh hinh thuc
tién ctia nganh Xay dung trén co s& thuc hién cac
van ban Luat, van ban duéi luat, Chién lugc Quoc
gia vé phong chong va giam nhe thién tai dén
ndm 2020 va ddc biét thuc hién quyét liét Nghi
quyét s6 120/NQ-CP ctia Chinh phu vé phat trién
bén viing viing dong bang song Ctiu Long trén
co s& muc tiéu chung va cu thé mang tinh toan
dién thudc pham vi quan ly cia nganh Xay dung.
Tuy nhién dé€ quan triét day d, mang lai hiéu qua
phong chong thién tai, doi hoi can ddy manh hoat
dong nghién ctiu khoa hoc cua cac truong dai
hoc, vién nghién ctiu, nha khoa hoc va hop tac
quodc té trong viéc ting dung tién bd khoa hoc -
ky thuat, cong nghé vao thuc tién, gép phan thuc
hién thanh cong stic dot pha chién lugc vé xay
dung hé thong két cdu ha tdng, dong bo d€ lam
chuyén dong toan bd tinh hinh kinh t€ - xa hoi
theo tinh than Nghi quyét Dai héi XIII ctia Bang
dé ra.

2.2.2. Thdch thiic

Phat trién xay dung mo ra nhiéu co hdi nhung
cling dét ra cho ching ta nhiéu thach thuc:

Thii nhdt, bién d6i khi hau dién ra ngay cang
nhanh hon du bao véi cuong do va tac dong tan
pha ngay cang 16n [19]. Bién d6i khi hdu khong
con la van dé clia mdt quoc gia dan toc, ma la
van dé mang tinh toan cdu, la thach thiic an ninh
phi truyén théng dugc danh gia 1a m6i hi€ém hoa
cta cac nudc dang phat trién. Theo GS.TSKH Lé
Huy B4, bién d6i khi hau cé nguy co tac dong
nhiéu hon vao cac nudc dang phat trién, nguyén
nhéan chinh 13 do cac chit thai tu khu vuc tiéu
thu ndng lugng, tu san xudt nong nghiép va nan
chat pha rting,.. da tac dong vao su noéng lén cta
trai dat, tré thanh moi de doa ngay cang tang ctia
khi hau nhu xudt hién bat thuong bao nhiét doi,
1t quét, 1a 6ng, ngap lut,.. Theo du bao, khi muc
nudc bién ting tu 70 — 100 cm [17] sé dan dén
ngap lut véi quy mo rong va dién bién thuong
xuyén khong theo chu ky & cac viing dong béng,

ven bién, dic biét la ving dong bang song Ciiu
Long c6 két cau dia chat, dia hinh phtic tap chiu
anh hudng dén su phat trién toan dién kinh t€ -
xa hoi trong vung, trong d6 yéu t6 kinh t€ dugc
mo phdng trén binh dién thiét ché hé thong co
s& ha tang hoan chinh nhu giao thong, do thi,
cdp nudc,... Dong thoi, trude tac dong cua bién
d6i khi hau viing dong bang song Ctiu Long ngay
cang ro nét, hién tugng thoi tiét cuc doan nhu
han han, triéu cudng, xam nhdp man thuong
xuyén xdy ra khong nhiing anh huéng truc
tiép dén san xudt nong nghiép ma con lam thay
ddi cac clu tric cac yéu td dia tdng giy ra hién
tugng sat 16 bo song va hé thong song Mé Kong
phia thugng nguon. Mt khac, két cau tram tich
ctia dat ven bo chua qua qud trinh nén chit tu
nhién, dan dén dat bi bao hoa, d6 gin két thip
lam luu lugng va téc do dong chay 16n gay ra xoi
mon day song va ven bd. Theo nghién ctiu cta
B¢ Tai nguyén va Mdi trudng va cac chuyén gia
nghién ctiu trong va ngoai nuéc da du bao trong
vong 100 nam ntia, vung dat ¢ khu vic dong
bang séng Ctiu Long sé thap hon muc nudc bién
mot mét va cac tinh ven bién du kién moi nam
sut lun khoang 1 - 1,5 cm, déy tré thanh van dé
thach thtic 16n nhat cho toan vung. Tuy nhién,
diing trudc nhiing dién bién phic tap kho luong
ctua bién d6i khi hau, phat trién xay dung dat
ra nhiing thach thtic quan trong nhu xay dung
mang ludi hé thong do thi phai luén tinh dén
cac van dé vé nguy co ngap lut, x6i mon, sat 16
va nhiing nguy co vé 6 nhiém nguoén nudc, thiéu
hut nguon nudc. Doi véi hé thong giao thong
duong bo, duong thuy két ndi trong viung, lién
vung can phai ddt ra nhiing van dé vé quy hoach
dé bao dam syu két hgp hai hoa, thong nhit va
khong xung dot véi hé thong thay lgi, dé diéu.
Bén canh do, viéc quy hoach xay dung hé thong
ha tang trong yéu dang d6i mdt nhiéu thach thtic
vé nguon luc, nguodn von vé cac gia tri, dinh gia,
hach toan trudc sy bién dong ctia nén kinh té
cling nhu viéc khai théc, st dung tiét kiém co
hiéu qua ning lugng tai tao, vat liéu mdi, tai ché
phuc vu cho su phat trién bén viing toan ving.
Thii hai, tang toc cong nghiép hoa, do thi hoa
xu hudng phat trién tat yéu ti cuéc Cach mang
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Cong nghiép lan thi tu. Cong nghiép hoa, do thi
héa da trd thanh xu thé bao trium trén ctia nhiéu
quoc gia trén thé gidi, la mo6 hinh kinh t€ s, kinh
té€ tudn hoan, tang trudng xanh dugc nhiéu quoc
gia lva chon. Tuy nhién, trudc tdc dong cua Cach
mang Cong nghiép lan thu tu da tré thanh thic,
la moi quan tdm hang dau d€ cac quoc gia cam
két thuc hién muc tiéu phat trién bén viing, xuyén
sudt trong qua trinh phat trién dat nudc, trén co
s& két hop chat ché, hop ly va hai hoa gitia phat
trién kinh t€ v4i phat trién xa hoi va bao vé tai
nguyén, moi trudng, chu dong ting phé véi bién
déi khi hiu, trong d6 c6 Viét Nam.

Van dé cong nghiép hoa, do thi héa dugc Dang
va Nha nuéc dinh huéng va xac dinh r6 qua cac
ky dai hoi Dang, ddc biét dugc ghi rd trong van
kién Dai hoi Pang lan thu XIII. La mot trong
nhiing dinh hudéng quan trong dé thuc hién muc
tiéu Chuong trinh nghi sy 2030 vi sy phat trién
bén viing cta Lién hiép quoc, cé anh hudng rat
16n dén phuong thtc tang trudng, hgp tac kinh
té, thuong mai, dau tu trén thé gidi, tao dot pha
cho nén kinh té tting budc chuyén dich sang nang
lugng tai tao, nang lugng xanh sé la xu thé r6 nét
trong tuong lai. La thach thitic hang dau trong
Chién lugc phat trién kinh té - xa hoi giai doan
2021 - 2030 cua bang (2021) da chi r6 va nhan
manh: Cach mang cong nghiép lan thu tu cung
vGi viéc phat trién cta kinh té s0, sé dit ra nhiéu
thach thtic méi vé doi séng va an toan xa hoi
khong thé xem thudng. Cudc Cach mang cong
nghiép lan thi tu, nhat la cong nghé s6 phat trién
manh mé, tao dot pha trén nhiéu linh vuc, tao ra
ca thoi co va thach thuc do6i véi moi quéc gia, dan
tdc. Nhan dinh mdi nay rat quan trong trong viéc
dinh huéng tan dung thoi co do nhiing thanh tyu
ctia cudc cach mang nay dem lai, dong thoi vugt
qua nhiting khé khan, thach thiic dé phat trién dat
nudc theo hudng ting toc, di tat, don dau.

Cung véi cd nudc, toc dd phat trién codng
nghiép hoa va d6 thi héa ving dong bang song
Ctiu Long da tré thanh tiéu chi hang dau thuc
hién muc tiéu phét trién bén viing, an toan,
thinh vugng, trén co s& phat trién phi hgp néng
nghiép hang hda chit lugng cao, két hgp véi hé
théng co s ha tdng dugc quy hoach, phat trién
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dong bo, hién dai theo huéng cht dong, thong
minh va thich tng bién d6i khi hau. Theo s6 liéu
bdo cdo tai hoi thao: “Pinh huéng phat trién hé
théng do thi, ndng thon tai ving Dong bang song
Ctiu Long’, hién vung dong bang séng Ctiu Long
c6 174 d6 thi gobm 01 do6 thi truc thudc Trung
uong, 02 do6 thi loai I thuoc tinh, 12 do6 thi loai II,
09 do thi loai III, 23 do6 thi loai IV va 127 do thi
loai V. Ty 1¢ do thi hoa toan ving dat 31,16%, tang
4,6% so v6i nam 2015. Khu vuc d6 thi c6 sy tang
trudng ca vé so lugng va chat lugng, bo mat do
thi ngay cang khang trang, hién dai va c6 ban sic
van hda, kién tric theo ddc trung ctia vung. Cac
tinh thanh c¢ ty 1é do thi hoa cao nhat va cé xu
hudng tiép tuc gia tang cht yéu nam trong vung
Nam séng Hau la thanh phé Can Tho (67%), cac
tinh An Giang, Hau Giang, Kién Giang, Bac Liéu,
Soc Trang c6 ty 1¢ do thi hoa tuong duong hodc
gan vdi ty 1é chung cta ca nudc (ty 1é do thi hoa
cta An Giang khodng 30%, Kién Giang 27%, Bac
Liéu 26%, S6c Trang 32%, Ca Mau 23%). Cac tinh
c6 ty 1é do thi héa thap thudc khu vuc Bac song
Hau, thdp nhat la Bén Tre (10%), Dong Thap,
Long An (18%), Vinh Long (17%), Tra Vinh 17%,
Tién Giang 15%” [27]. Tuy nhién trong diéu kién
bién ddi khi hau, cong nghiép héa va do thi héa
dong bang song Ctiu Long con dugc xem la thach
thiic d€ thuc hién yéu t6 cdng hudng cho sy phat
trién bén viing toan vung. Theo nhiéu chuyén gia
nghién ctu trong linh vuc xay dung da nghién
ctiu va dua ra két qua viéc hinh thanh chudi cong
nghiép hda, do thi hoa cac tinh thanh viing dong
bing song Cliu Long mdc du dugc ting toc, cai
thién nhung t6c d¢ phat trién van con cham so
v6i cac vung, mién trong ca nudc. Nguyén nhan
chinh la do muic d¢ d6 thi héa con bi anh hudng
bdi qua trinh phéan loai hanh chinh, phan loai
do thi noi day chua dong déu vé mat dia chinh
tri, cong v6i nhu cau phat trién do thi ngay cang
dién ra nhanh nhung chua hoi du cic yéu t6
cong hudng tu cac chinh sach ha tang giao thong
duong bo, duong thuy, duong hang khong va ca
cacvan dévéy té, gido duc dao tao,.. van § quy mo
nho va cham, didc biét la ap luc trudce téc do phat
trién nhanh vé ha tang, do thi cta thanh ph6 Ho
Chi Minh. Déng thoi, qua trinh cong nghiép hoa,
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do thi hoéa tao stic ép 16n vé nhu ciu xti ly 6 nhiém
modi trudng, su bién ddi khi hau dién bién ngay
cang nhanh, khoc liét va kho luong, anh huéng
16n dén san xudt, cudc song ngudi dan, dén ap luc
hé théng an sinh xa hoi va tadc dong dén téc do
tang trudng kinh té€. C6 thé noi, day 1a mot trong
nhiing thach thtic va dy bao dién bién kho luong,
ngay cang tac dong ndng né dén san xuat va doi
song, dac biét la viéc thuc hién quan diém chién
lugc phat trién nhanh va bén viing toan viing theo
quan diém cua Dai hoi lan thu XIII cta Dang.

Thit ba, linh vyc xay dung dung trudc nhiéu
khoé khan, thach thiic méi do tdc dong cta dai
dich Covid-19 va khung hoang kinh té toan cau
gay ra. [16]

Trude béi canh dat nudc gap nhiéu kho khin
thach thiic, dic biét 1a dién bién phc tap, nhanh
cua dai dich Covid-19, cua tinh hinh chinh tri,
kinh t€ thé gi¢i dién ra. Linh vuc nganh Xay dung
dang dét ra nhiéu thach thitic d€ thuc hién cac khau
dot pha theo tinh than Pai hoi 1an tha XIII cta
Dang, do la tiép tuc hoan thién hé thong két cdu ha
tang kinh té, xa hoi dong bo, hién dai, trong tam la
uu tién phat trién ha tang trong yéu vé giao thong,
nang lugng, cong nghé¢ thong tin, do thi 16n, ha
tang tung pho véi bién d6i khi hau. Phat trién manh
ha ting s6, xay dung va phat trién dong bo ha ting
di liéu quéc gia, vung, dia phuong két noi dong
bd, thong nhét, tao nén tang phat trién kinh t€ sd,
xa hoi s6 [16]. Trong do, van dé dugc dugc dat 1én
hang dau van la viéc hoach dinh chu truong, chinh
sach va cu thé héa cht truong chinh sach sao cho
pht hop véi dic diém tinh hinh, phtt hgp véi xu
huéng phat trién ctia thoi dai, khi tinh hinh kinh t€,
van hda, xa hdi,.. trong nudc néi chung dang ding
trudc nhiing kho khan, khoé phuc hoi nhanh. Mat
khac, trude yéu t6 tac dong cta dai dich Covid-19
da anh hudng khong nhd dén hoat dong san xudt
nganh Xay dung, dén t6 chtc thi cong cac cong
trinh xay dung vé dam bao an toan, cac van dé vé
cung ung nguon nguyén vt liéu giao thuong hang
héa trong va ngoai nudc,.. dac biét 1a cac hang muc,
cong trinh du an kho d4y nhanh tién d6 va ké ca
giai ngan ké hoach von dau tu.

Vung dong bang song Ctiu Long la viing c6 déc
trung khong dong déu vé vi tri dia ly, két cau dan

cu va ca ha tang xa hoi, lai 1a vung chiu anh huéng
rat 16n baoi thién tai, 14 lut, han hén,.. do tinh hinh
bién cua khi hau va nudc bién dang. Pa phan hé
thong giao thong thuy lgi va co sé ha tang toan
vung nhin chung chua hoan chinh. Nhiéu céng
trinh, dy an da va dang du tu, trién khai nhung
van chua tuong xting véi tiém nang. Nang luc
canh tranh cuia cac doanh nghiép xay dung va ctia
mot s6 san phdm chu yéu con han ché, nhét la
san phdm doi hoi cong nghé cao. Doanh nghiép
xay dung quy mo6 nhoé con chiém ty trong 16n.
Su lién két phat trién viing chua da dang. Cong
tac quy hoach, quan ly quy hoach & mét so6 dia
phuong con bat tcap, thiéu tdm nhin dai han.
Viéc két noi giao thong cua cac tinh trong ving
v6i cac tinh thanh nhu thanh phé H6 Chi Minh
va cac tinh thanh trong nudc van con kho khan,
toan vung chi c¢é 40 km dudng cao toc, con ton
tai nhiéu bat cap nhu dudng hep, dudng doc dao,
chét lugng cong trinh giao thong kém,.. Hon niia,
chi s6 nang luc canh tranh cap tinh (PCI) cua cac
tinh thanh trong vung chua can d6i, chua gan két
hai hoa phat trién kinh té, xa hdi véi bao vé moi
truong. Chua x4y dung dugc cang trung chuyén
qudc té va tap doan kinh t€ bién manh tdm c& khu
viic, mac du noi day co vi tri chién lugc an ninh,
qudc phong véi hé thong dudng bién, dudng bo,
dudng bién gidi sat véi cac nude trong khu vuc
ASEAN... C6 thé ndi, day la bai toan dé nganh
xdy dung dat ra nhiing nhiém vy, giai phap va
du bao trong bdi canh cta dai dich Covid-19 va
khting hoang kinh té toan cau.

2.2.3. Nhiing gidi phdp co bdn gép phan thuc
hién Nghi quyét Dai héi lan thii XIII ciia Ddng vé
phdt trién xdy dung bén viing trong diéu kién chu
dong ting phoé vdi bién doi khi hdu viing dong bang
song Ciiu Long

Mot la, Qudc Hoi va cac co quan Chinh phu
nghién ctiu xay dung, ban hanh Luét Bién d6i khi
hiu va xem xét stia doi, b6 sung Ludt St dung
ndng lugng tiét kiém va hiéu qua nam 2010...
nham béo dam sy théng nhét, dong bd hé théng
phap luat vé tng pho véi bién doéi khi hau, quan
ly tai nguyén va bao vé moi truong. Can thiét xem
xét, b sung cac hé thong van ban dudi luat dé tao
moi truong phap ly day du, kha thi, thuén lgi cho
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viéc thuc hién cac nhiém vu lién quan v€ linh vuc
xay dung trudc bién ddi cua khi hau. Cu thé hoa
Két luan s6 56-KL/TW vé tiép tuc thuc hién Nghi
quyét Trung uong lan thi bay khoéa XI vé chu
dong ting pho véi bién d6i khi hau, ting cudng
quan ly tai nguyén va bao vé moi trudng. Ra soat,
bd sung Chién lugc vé ting pho véi bién déi khi
héu, Chién lugc qudc gia vé phong, chong thién
tai, Chién lugc bao vé mdi trudng qudc gia dén
ndm 2020 va tam nhin dén ndm 2030,.. trong boi
canh khing hoang nén kinh t€ toan cau do anh
hudng cta dai dich Covid-19. Tang cudong cac
hoat dong hop tac qudc té trong viéc san xudt cac
loai vat liéu xay dung mdi, thong minh, tiét kiém
nang lugng c6 hiéu qua kinh té cao va than thién
moi truong nham thyc hién muc tiéu giam phat
thai chit 6 nhiém, khi nha kinh, hay hoai canh
quan, sinh thdi, gdy 6 nhiém moi trudng, cac vin
dé vé gia tang rai ro thién tai, nhét 1a cac tinh &
vung ddu ngudn nudc, vung ven bién trong yéu,
dong thoi tranh thu cac ngudn luc ctia cong dong
qudc té trong viéc ting pho véi bién d6i khi hau.

Hai la, xac dinh va ddy manh thuc hién dot pha
chién lugc vé xay dung hé thong két cau ha tang
dong bo véi mot s6 cong trinh hién dai. Tap trung
uu tién dau tu va sém dua vao st dung cac cong
trinh, cum cong trinh, dy 4n ha ting trong diém
vé giao thong dudng b, dudng sat, dudng bién,
duong hang khong két noi cac vung, khu vuc, cac
trung tam trong nudc va quoc té [16], dac biét la
khén truong xuc tién dau tu tdp trung phat trién
mang luéi dudng b cao toc, dau tu, nang cap cac
cang hang khong, ddc biét la cang hang khong
trong diém trong diéu kién bién d6i khi hau dién
ra phtic tap va nhanh hon du bdo. Xay dung 16
trinh thuc hién viéc nang cip va hién dai hoa két
cau ha tang nong nghiép, néng thon thich tng véi
bién d6i khi hiu. Tap trung d4u tu hoan thién va
nang cap hé thong dé bién, cac cong trinh chéng
sat 16 ven sdng, ven bién dé chu dong ting pho véi
bién ddi khi hau. Céac tinh trong yéu day manh
xay dung két cau ha tang lién xa, cap huyén, vung,
bao dam tinh két noi giao thong, két noi ha tang
thuong mai néong nghiép nong thon véi hai trung
tam kinh t€ 1a thanh ph6 Can Tho va thanh pho
Ho6 Chi Minh.
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Ba la, nang cao nang luc thiét ké, thi cong xay
lap, quan ly x4y dung theo hudng tién tién, hién
dai, tiing budc ma rong su tham gia ctia cac doanh
nghiép xay dung Viét Nam & nudc ngoai. Phat trién
cac loai vat liéu xay dung mdi, thong minh, tiét
kiém nang lugng, than thién moi truong, trong dé
uu tién phat trién nhiing cong nghé tién tién, hién
dai, muc do ty dong hoa cao st dung t6i da cong
nghé so6, cong nghé nano, vat liéu khong nung, st
dung nhién liéu tai ché, cac loai chit thai d€ san
xudt cac san phdm chat lugng cao. Phat trién ning
lugng tai tao, ndng lugng sach. Chu dong thich
ting, thuc hién hiéu qua cac dy an ting pho véi bién
doi khi hau, nuée bién dang, giai quyét van dé xam
nhap mdn, sat 16 b song, b bién. Xay dung chién
lugc tong thé bao vé va st dung bén viing nguoén
nudc song Mé Kong. Tap trung xay dung phat trién
thanh pho Phu Quoéc thanh trung tdm dich vy, du
lich sinh thai bién manh mang tdm quéc té, két
noi véi cac trung tam kinh t€ 16n trong khu vuc
va thé gi6i. Phat trién ha ting nang lugng, nhat la
nang lugng tai tao, bdo dam cung cip du, 6n dinh
nang lugng cho nén kinh t€ va sinh hoat xa hoi.
Thuc hién muc tiéu phat trién bén viing, bao vé
mdi truong, ddm bao an ninh nang lugng nhung
dong thoi cha trong phat trién ning lugng sach,
than thién v6i mdi truong va di€u kién tu nhién
cua dat nudc.

Boén la, tiép tuc thuc hién trién khai dong bo,
cu thé hoa va quyét liét hon nita Nghi quyét so
120/NQ-CP vé phat trién bén viing dong bang
song Ctiu Long thich ting véi bién d6i khi hau,
Quyét dinh s6 68/QD-TTg phé duyét diéu chinh
quy hoach xay dung ving dong bang song Cuu
Long dén nam 2030 va tdm nhin dén nam 2050,
Quyét dinh s6 417/QD-TTg, vé viéc ban hanh
Chuong trinh hanh dong t6ng thé thuc hién Nghi
quyét s6 120/NQ-CP ngay 17/11/2017 ctia Chinh
pht vé phat trién bén viing dong bang song Cuu
Long thich tng véi bién d6i khi hau, va Chi thi
$6 23/CT-TTg vé ddy manh thuc hién Nghi quyét
s6 120/NQ-CP cua Chinh pht vé phat trién bén
viing vung dong bang song Ctiu Long thich ting
v6i bién do6i khi hau. Xac dinh bién do6i khi hau la
xu huéng tat yéu, phai song chung va thich nghi,
lay tai nguyén nudc la cot 161, la co s& cho viéc
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hoach dinh chién lugc, chinh sach, quy hoach
phat trién vuing...Moi hoat dong d4u tu phai dugc
diéu phdi thong nhat, bao dam tinh lién ving,
lién nganh, c6 trong tam, trong diém. Pong thoi,
nang cao nang luc nghién ctiu ing dung tién bo
khoa hoc ky thuat trong quan ly tai nguyén, bao
vé moi truong. Khuyén khich st dung nang lugng
tai tao, nang lugng mdi, khuyén khich cac doanh
nghiép chung tay bdo vé moi trudng, ti€t kiém
tai nguyén va nang lugng. Nang cao chat lugng
cac cong trinh xay dung dé chu dong ting pho va
giam thiéu thiét hai do thién tai va tic dong cua
bién d6i khi hiu, nude bién dang.

Ndm la, thic ddy d6i méi sang tao, chuyén
giao, ting dung va phat trién manh mé khoa hoc
va cong nghé ctia cac truong dai hoc thich ting
v6i cudc Cach mang Cong nghiép lan tha tu
nham phuc vu t6t cong nghiép hoa, hién dai hoa,
nang cao stc canh tranh ctia nén kinh té, bao dam
qudc phong, an ninh, phong chong thién tai, bao
vé moi trudng, Ging pho véi bién d6i khi hau va
su phat trién bén viing dat nude [19]. Céc trudng
dai hoc can ¢6 chién lugc phat trién khoa hoc va
cong nghé phu hgp véi xu thé chung ctia thé gii
va diéu kién dat nudc, dap ting yéu cau su nghiép
déi mdi, phat trién kinh t€ - xa hoi, dong thai uu
tién chuyén giao, ting dung cac tién bo khoa hoc
va cong nghé vao cac linh vuc trong yéu, chu yéu
la ting dung cong nghé so, tri tué nhan tao, ning
lugng sach, cong nghé mai trudng, phan dau dén
nam 2030, nam 2045 1a nudc phat trién, c6 cong
nghiép hién dai, thu nhap cao theo tinh than bai
hoi lan thi XIII ctia Dang.

Sdu la, hudéng ting manh mé La&i kéu goi toan
dan doan két phong, chong dai dich Covid-9 ctia
Tong Bi thu Nguyén Phu Trong, Phong trao thi
dua dic biét “Ca nudc doan két, chung stic, dong
long thi dua phong, chong va chién thang dai dich
Covid-19” do Thu tuéng Chinh pht phat dong va
Lé phat dong vé6i chu dé “Nganh Xay dung doan
két, chung stic, dong long thi dua phong chong
va chién thang dai dich Covid-19” do Bd trudng
Bo Xay dung phat dong vao ngay 10/9/2021 tai
Ha Noi. Bay la giai phap trudc mat d€ tiing budc
khac phuc, day lui dai dich Covid-19 dang anh
huéng nghiém trong, toan dién t6i moi mat doi

song kinh t€ - xa hoi ndi chung va tac dong truc
tiép dén viéc hoan thanh cdc muc tiéu, nhiém vu
phat trién ctua nganh X4y dung. Nhiém vu dit ra
cho nganh Xay dung la cu thé héa 09 nhém nhiém
vu trong tdm dugc néu trong Ké hoach trién khai
phong trao thi dua diac biét “Nganh Xay dung
doan két, chung stic, dong long thi dua phong
chéng va chién thang dai dich Covid-19” theo
Quyét dinh s6 988/QD-BXD ngay 31/8/2021 ctia
B¢ trudng Bo Xay dung ban hanh. C6 thé khing
dinh, day la chu truong dung dan, kip thoi cua
nganh Xay dung sat véi tinh hinh thuc tién, tling
budc khac phuc nhiing khé khan thach thuc, dic
biét 1a nhiing khoé khan lién quan dén cac hoat
dong dau tu xay dung trén dia ban cac tinh, thanh
pho trong diém ctia ca nudc.

3. KET LUAN

Trén co s& cha truong chinh sich caa Dang,
Nha nudc va Bd nganh Trung uong vé phat trién
xay dung bén viing trong diéu kién chti dong ting
pho véi bién ddi khi hau vung dong bang song
Cuu Long, budc dau mang lai nhiing co hoi quy
bau, tao tién dé thuc ddy kinh té - xa hoi phat trién,
doi s6ng nhan dan khong ngting cai thién, khing
dinh dugc vi thé la trung tdm san xuét, xuit khdu
laa gao, thuy hai san va cay an qua hang dau cta
ca nudc. Tuy nhién, trudc thach thuc chung cta
toan cdu ddc biét 1a tac dong cua cudc Cach mang
cong nghiép lan thi tu va dai dich Covid-19 da
dé cap, phat trién x4y dyng bén viing ving dong
bang song Cliu Long con ddt ra nhiéu thach thuc
to I6n, dan xen nhiéu vin dé chién lugc méi can
phai gidi quyét ti tinh hinh an ninh chinh tri cta
quoc té, khu vuc du bao dién bién phtic tap, kho
ludng dén cac van dé mang tinh toan cau nhu
thién tai, dich bénh va ca nhiing thanh tyu ngoan
muc cua tién b khoa hoc cong nghé sé 1a nhiing
van dé can dugc ti€p tuc nghién cdu, bo sung,
tong két trong cac giai doan tiép theo, phin dau
dén gitia thé ky XXI, nudc ta tré thanh nudc phat
trién, theo dinh hudng xa hoi cht nghia./.
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Hoi thdo Khoa hoc Quéc 16 Phat trién Xay dung bén viing trong didu kién Bién ddi khi hau khu vic ddng béing Séng Cliu Long  Ee1sPLiPA|
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EUROPEAN EXPERIENCE OF HOUSING ORGANIZATION IN FLOOD-
PRONE AREAS SIMILAR TO CONDITIONS OF THE MEKONG DELTA

Nguyen Tan Huy

ABSTRACT:

In preparing the settlement in the deltas of large rivers, a soil-filling up method was used to protect it from
flooding, and artificial islets were formed. However, in recent decades, many existing settlements can now
be flooded caused by rising water due to global warming. The catastrophic floods in Europe also revealed
the inadequacy of existing technical measures to protect buildings from high water. Based on international
experience in the field of research on varied solutions for residential environments on the water area of
European countries, the author builds theses that should be considered when studying the problem of
development of alternative housing in conditions of Mekong Delta, belonging to the southwestern region
of Vietnam.

KEYWORDS: coastal and flood-prone area, alternative housing, residence on water, Mekong Delta, southwestern
region of Vietnam.

TOM TAT:

Phuong phéap boi dip thuong dugc st dung dé tao thanh cdc ddo nhén tao khi chudn bi cac khu dinh cu va
tranh 1 lut tai viing chau thé cac song 16n. Nhiing thap ky gin day, cdc khu dinh cu nay c6 thé bi ngap lut do
hién tugng néng 1én toan cau. Li lut thim khéc & chau Au ciing cho théy sy bat cap clia cac bién phép ky thuat
hién c6 d€ bao vé cong trinh khoi nudc dang cao. Bai bdo xem xét cac giai phap khac nhau khi hinh thanh moi
trudng séng trong viing mit nudc cac nidc chau Au. Co sé kinh nghiém t8 chiic nha & ctia chau Au va thé gidi
can dugc quan tam khi nghién ctiu van dé phat trién nha & thay thé tai cdc ving mat nudc & dong bang song
Ctiu Long.
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1. DAT VAN DE - INTRODUCTION

Cac vung ngap nudc tu lau da trd thanh moi
truong sinh song quen thudc ctia con nguoi, va
ngay nay chung ta cé thé thay dugc cac khu dinh
cu trén mat nudc dang hién dién & tat ca cac chau
luc. Kinh nghiém clia cac nuéc chau Au trong
viéc phat trién cac khu dinh cu bén b song luon
dugc quan tam, bdi do noi day thuong st dung
nhiing cong nghé xay dung hién dai va nang luc
kinh t&€ doi dao.

Céc dai dién tiéu bi€u cho nhiing khu dinh cu
trén mat nudc nhu vdy c6 thé ké dén la Venice
&Y, thi tran Vilkovo & Ukraine, thi trin Giethoorn
& Ha Lan, va Saint-Petersburg & Nga... Su khai
pha cac khu vuc dam lay va viing dat ngap nudc 6
dong bang song Rhine, Po, Neva, Volga, Danube,
v.v... gan lién vé6i viéc thuc hién mot khoi lugng
16n céac cong tac chudn bi ky thuat. Cac hé thong
kénh muong dan nudc, thoat nudc, hé thong dé
diéu bao vé la da dugc xay dung va dinh hinh.
Ngoai ra, d€ dam bao giao thong lién lac dugc
xuyén sudt va thudn tién thi cac dé bao, dap chan
nudc, du thuyén, ctia cdng, cau cdng ... cling dugc
x4y dung. Trong qua trinh chuin bi mét bang cho
cac khu dinh cu va dé bao vé chung khoi ngap
lut, gidi phap phd bién thuong stt dung 1a phuong
phép boi dap dit. Vi mot khdi lugng 1on dat dap,
cac khu dinh cu & viing chau thé song 16n giong
nhu dugc hinh thanh trén cic dao nhan tao.

Trong diéu kién tuong ty, dong bang séng Ctiu
Long dugc biét dén la nhiing vung dam lay rong
16n véi hé thong sdng ngoi chang chit. Dia hinh
td nhién bing phang c6 cao d¢ trung binh khodng
0,7-1,2m so vGi muc nudc bién, dac biét & mot s6
vung triing thip gid tri nay & mdc -0,5m, thdm
chi-1,0m (VNCOLD, 2012). Qua hang tram nam
cai tao va khai khén, mang lugi sdng rach ty nhién
¢ day dugc bo sung thém hé thong kénh muong
nhén tao, nang t6ng mat do kénh 1én 3,1 km/km?
v6i dac diém ludng lach da dang. Cac song lon
c6 chiéu rong tu 300 — 4000m, do sau tu 8 — 30m
tr6 1én. Nhiéu kénh muong viia va nho, rong vai
chuc mét, sau 3 — 5m. Ngoai ra van toc dong chay
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trén viing déng bang nay khong dang ké, khoéng
15.000 m®/s. V6i nhiing s6 liéu nay c6 thé xem
giao thong duong thuy la mot trong nhiing diéu
kién quan trong d€ thiic day phat trién kinh t€ khu
vuc va cing la yéu t6 tham gia vao qua trinh do thi
héa ctia viing dong bang nay.

Khi hau nhiét d6i dm gié mua véi lugng mua
tuong doi nhiéu. Thai ti€t 6n dinh, it xay ra thién
tai, v6i hai muia trong nam: mua mua va mua kho.
Trong mluia mua, myc nudc song Cliu Long tuy
vung c6 thé dang 1én 0,5 - 4 m. Két hgp gitia nude
lG va triéu cudng vao mua mua lam cho pham
vi ngap 1a chiém hon 50% dién tich toan vung
(Tran Nhu Hoi, 2009). La lut noi day khong khac
nghiét, trai lai doi véi cu dan mua mua clng la
mua nudc ndi, la thoi diém thién nhién ban tang
nhiéu vu dai vé san vat va phu sa... Diéu nay ciing
la ly giai cho ddc diém khai khan va dinh hinh hé
thong thuy loi noi day: cu dan hau nhu khong xay
dap bdo v¢ noi cu tru khéi nudc dang cao. Cling
doi khi xudt hién nhiing bo dé bao cung dugc
hinh thanh trong qué trinh dap nén khi dao kénh
va chung thuong ton tai dudi dang mot bo ke dat
don gidn. Cac kénh muong dugc xay dung khong
chi giup viéc di chuyén thuén tién hon trén nén
dia chat dac trung ma muc dich chinh ctia ching
la gan v6i nong nghiép. Hé thong kénh muong
dan nudc la cung véi phu sa doi dao va cac dudng
chat xam nhép sau hon vao noi dia, khtt man dat
phén va lam cho déng ruéng mau mé hon.

Qua trinh phat trién kinh t€ - xa hoi clia vung
Tay Nam Bo v6i ddc diém cu tra gan lién véi san
xudt dan dén viéc cu dan can sdng gan song nudc,
tham chi phat trién trai dai & cdc thém séng dén
sat mép nudc va ca trén mat nudc. Hinh thanh
nén cac thé loai nha & truyén théng dic trung ctia
vung, phtt hgp véi ddc diém sinh séng va san xuat
cta cu dan nhu cac loai nha ndi, nha san vung 14,
nha ven kénh véi cac uu thé giao thong tiép can
khac nhau... (Nguyen Tan Huy, 2017) (Hinh 1).

Thong ké nam 2007 cho thdy c6 khoang 4 triéu
ngudi & vung dong bang nay sinh séng trong mot
hanh lang rong 15 km doc hai bén dong chinh song
Mekong. Trong do, s6 ngudi séng gan mép nudc
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PULLURKMATLIY (W1

Hinh 1: Ddc diém cw tril tai cdc vimg ngdp nude thude dong bang séng Ciru Long hién nay
(hinh anh khao sat boi tac gia):
[ — Nha nén ddt, nha san ven dwong; Il — Nha nén dat, nha san ven séng hodc kénh;

III — Nha nén dat, nha san ven dwong va kénh (ciing phia); IV — Nha nén ddt, nha san ven dwong va kénh
(khdc phia); V — Nha néi ven séng hodc kénh (cé cau két néi véi bo); VI— Nha néi di dong xa bo (nha ¢ va
long bé, nha thuyén...); A — Mt cdt A-A, B — Mat cat B-B, C — Bdc diém vi tri cdc cong trinh nha ¢ truyén

théng trong moi quan hé véi ddc diém ha tang khu vwee Tdy Nam Bj;
1 — Séng hodc kénh, 2 — Lé dat 6, 3 — Puong, 4 — Vieon hodc ruéng (Nguyen Tan Huy, 2017)

trong pham vi 5 km tinh ti ludng chinh chiém
khoang 2,04 triéu nguoi (MRC, 2010).

Trong nhiing thap nién gan day van dé nghiém
trong dién ra do6i véi cac khu dinh cu hién hiu
ven bad la c¢6 thé bi ngap badi nude bién dang véi
muc do ngay cang ting. Ngoai ra, bién ddi khi
hau va khai thac tai nguyén nudc bat hgp ly da
va dang anh hudng tiéu cuc manh mé dén moi
trudng séng truyén théng ctia cu dén ving ven
bo trén khap thé gidi. Khao sit cho thdy ciing
khong ngoai 1é d6i véi cu dan vung séng nudc
dong bang song Ctiu Long (MONRE, 2016). Can
luu ¥ ring 1 lut thim khéc & chau Au cho thdy sy
bat cap ctia cac bién phap ky thuét hién c6 dé€ bao
vé cac cong trinh khoi nuéc dang cao (Tass.ru,
2021). V6i nhiing van dé thuc t€ cap thiét nay, cac
giai phap hinh thanh méi truong séng trén mat
nuéc hién c6 & cac nude chiau Au, nén dugc xem
xét khi nghién ctiu phat trién cac thé loai nha &
pht hgp cho dong bang song Cuiu Long.

2. VAT LIEU VA PHUONG PHAP NGHIEN
CUU - MATERIALS AND METHODS

Bai bao xem xét va phan tich cac giai phap khac
nhau khi hinh thanh méi truong séng trong viing
mit nudc tai cdc nudc chau Au. Két qua nghién
ctiu thyc tién t6 chiic nha & ctia chau Au va thé gidi
trong diéu kién tuong dong véi dong bang song
Ctiu Long c6 thé dung lam co s& dinh hudng cho
viéc phat trién thé loai nha & thay thé tai cac viing
mdt nudc cia viing nay.

3. KET QUA VA THAO LUAN -
RESULTS AND DISCUSSION

3.1. Kinh nghiém cua Ha Lan

Mot phan dang ké ctia quéc gia nay ndm &
dong bang chau thé sdong Rhine. Nhiéu nam qua
cu dan & day da dinh hinh nén cac noi cu tra
vGi cac ngoi nha dugc xay dung trén mat nudc
hoac sat mép nudc. Ha Lan hién dang dugc xem
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la quoc gia tién phong trong linh vuc khai pha
va cai tao cac vung dit ngap nudc dé phuc vu
cho nhu ciu x4y dyng nha 6. Hién nay, tai day
nguoi ta nhan thdy rang dé€ phat trién dat nudc
can phai tich cuc khai thac hon nita nguodn tai
nguyén phong phu cua ving séng nudéc, nghién
ctiu va dua vao st dung cac loai hinh nha & méi
dé€ ¢4 thé sinh séng trén mat nudc.

Dé thuc hién cac du an cu thé, chinh phu da
hinh thanh khung phép ly cin thiét nham giup
cho loai hinh nha & trén mét nudc nay bat dau
dugc xem nhu la bat dong san chinh thic. biéu
nay da thu hut su chu y ctia nguoi tiéu dung doi
v6i thé loai nha & méi nay, mé rong vai tro st
dung ctia ching lam noi thuong tra (Mikhailova
E. A.,2016). Nguon von d6 vao tang lén, mot loat
cac kiéu nha tuong tu bat dau dugc phat trién, va
su lua chon cac giai phap thiét ké kién tric va quy
hoach nha 6 trén nudc ciing da dang hon. Nha &
trén nudc cling can dugc dinh nghia va phan loai.
V6i tiéu chi co dong lam nén tang da hinh thanh
cac théloai nha trén méit nudc nhu sau:

- Nha san (nha san c¢6 dinh trén nén tang coc
chiu luc);

- Nha ndi (nha luéng cu - di dong theo phuong
ding);

- Nha ndi di dong (can ho trg lai dat dén noi
neo dau).

Ngoai ra, con phan loai theo vi tri lap dat ctia
ngodi nha so v6i mat nudc:

- Nha trén mdt nudc (ndm thudng tryc trong
vung mdt nude);

- Nha & mép nudc ven bo;

- Nha trén can ngép la (ngan han ndm trén
mat nudc trong thai gian 1a lut).

Bai bdo khdo sat cac thé loai nha & mdi da duoc
xdy dung tai cac khu dinh cu trén mat nudc, bao
gom cdc khu dan cu Gouden Kust Maasbommel
trén song Meuse (Maas), khu dan cu IJburg trén
ho IJmeer, khu dinh cu Waterwijk Nesselande &
Rotterdam (Anne Loes Nillesen, 2011), khu dan
cu “Drijf in Lelystad” (Archdaily.com, 2012). Dong
thoi cling xem xét cac du an dugc thuc hién boi
cac cong ty thiét ké kién truc Attika Architects,
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+ 31Architects, Waterstudio.NL, Palmbout Urban
Landscapes (Archdaily.com, Palmbout.nl,
Plus31architects.com, Waterstudio.NL, 2021).
Dua trén két qua phan tich c6 thé rut ra cac két
ludn chinh nhu sau:

a. Khap moi noi, méat do khai thic mat nudc
déu bi gi6i han khi phat trién va xiy dung nha 6.
Bién phdp nay giai thich cho viéc phai dam bao
tam quan sat tu do tiép xuc mat nudc, dam bao
kha nang ti€p can thuy vuc cta cu déan, sy hai hoa
gitia cdc toa nha véi mai trudng canh quan va kha
nang co lap cac khong gian ndi khu cta khu é. Cac
gidi phap cu thé da dugc st dung:

- Khi b6 tri nha truc ti€p trén mat nudc hodc
trén cac ddo nhan tao, cac khoang khong gian
trong gitia cac cong trinh nay luén dugc tuan
thu véi chiéu rong it nhat 1a 1 m. Khi xay dung
cong trinh doc theo dudng b, mép nudc ciing
phai chtia lai mot dai nudc trong trai c6 bé rong
tuong tu.

- Céc kich thudc ctia nha néi (chiéu dai than
nha va chiéu cao phan chim dudéi mén nudc)
dugc tinh toan sao cho khong can tré tam quan
sat mdt nudce tu bo hodc dap, bo ke (tdm nhin phia
trén cac mai nha), ciing nhu dé€ giam thiéu cac tac
dong tiéu cuc dén moi truong nudce va kién tric
canh quan. Luén dam bao khoang cach 16n hon
1 m ti day nha ndi dén bé mat day thay vuc.

b. Cac yéu t6 quyét dinh doi véi loai nha
ludng cu va nha néi di dong chinh la kha nang
di chuyén xung quanh ving mit nudc - diéu
kién ctia luong lach, 16i di qua kénh, au thuyén,
ctia cong (thuong rong khoang 9 — 20m), ... tinh
khong thong thuyén dudi cdu, cong. Khi do, bat
budc dp dung cac hinh dang mit bang dai hep va
c6 thiét ké dam bdo do sdu mdén nude toi thiéu.
Dé€ hinh thanh cac don nguyén nha & c¢6 khoi tich
16n, can phai ghép khéi tii nhiéu than nha ndi.

c. St dung cac vat liéu xay dung nhe va cong
nghé méi nham lam giam trong lugng va kich
thudc clia can nha. Nha c6 thé dugc xay lap hoan
chinh tai nha xudng va lai dit dén cac dia diém
neo déu, hodc cing c6 thé xay dung mot phan
tai cong truong. Doi véi nha ludng cu, tai vi tri
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lap dat chi cin gia cong tai cho khoi dé phao ndi
bang bé tong, phin than nha cé thé hoan toan
dugc san xudt tai cong xudng.

d. Khoi ha tang ky thuat phan bo (bén tau,
cau phao...) ctia cum nha & trén nudc cing phai
dugc x4y dung chiac chan, d€ dam bao kha nang
két ndi an toan cho cac cong trinh trén mét nudc
va bo. Doc theo cic tuyén két no6i nay, thuong
két hop lap dat cac hé thong duong ong cdp thoat
nudc va ky thuat véi dong ho do riéng dam bao
cung cap dich vu tién ich cho tting cdn nha riéng
1é. Ngoai ra, hé thong con dugc trang bi thém
cac co ciu ky thuat ddc biét d€ dam bao kha nang
hoat dong linh dong khi muc nudc thay doi.

3.2. Kinh nghiém khai khin dong bang song
Neva, Volga va Danube

O Nga, va & cac quéc gia ciing quéan ly dong
bang séong Danube - Ukraine va Romania, céc
bién phép bao vé mdi truong cé thé dugc ap dung
doi véi cac ving dong bang ngap ld. Ban chét cua
su phat trién ctia cac khu vuc nay gan lién véi
cac yéu té6 moi trudng. Mot phan khu vyc ngép
nudc chi dugc phép st dung cho muc dich giai
tri, nhung cling c6 nhiing pham vi dugc phép
xay dung cdc cong trinh trén con dat nhan tao
(Mikhailova E. A., 2016). Viéc st dung cac ngoi
nha trén mdt nudc thuong bi han ché do dédc thu
ctia khi hau dia phuong. Chung dugc xem la nha
6 tam thdi hodc noi sinh hoat giai tri, dugc an
dinh vé mat phap ly: & Nga, nha trén mét nudc
khong dugc coi 1a bat dong san, chi dugc xem la
mot loai phuong tién thty va chiu quy dinh vé
kich thudéc.

Truéc xu hudng khai thac khong gian mat
nudc chung cta thé gidi, & Nga su chu y dén
nhiing ngoi nha ndi di dong ngay cang gia ting.
Cong ty Plavdoma da lap dyng mot loat cac
mau nha ndi di dong nhu Neva-10, Neva-15,
Laguna-7825. Coéng ty kién truc xay dung
BIO-architects da khai thac cac bién thé cua nha
module “DublDom” véi dién tich ti 16 — 40 m?
cting cac mau khac véi dién tich 16n hon (Archdaily.
com, 2016, Plavdoma.com, Dubldom.com, 2021).
C6 thé dat hang va linh hoat lap ddt thém cac khai
module (block module) b6 sung can thiét khac.

Tat ca cac giai phap déu mang tinh tién dung,
da nang va dugc thiét ké dé thich ting véi cac diéu
kién moi truong khac nhau. Nha cé thé & dang
nha san trén nén dat yéu, hodc trén mat nudc
trén dé€ phao n6i. Khong giong nhu & Ha Lan, cac
thé loai nha trén nudc & Nga tap trung vao cac
hé thong ky thuét tu cht: cac tdm pin mat trdi
dugc lap dat d€ cung cép dién, cac thiét bi loc tich
hop dé sti dung truc tiép nudc & ho va st dung hé
thong bio-toilet. Diéu nay dap ting mot 16i song
lau doi ctia cu dén Nga, cac can nha dugc thiét ké
dé stt dung nhu mot khu vuc giai tri xa bo.

Viéc lua chon vat liéu xay dung dugc can
nhac va tinh toan sao cho giam t6i da trong
lugng ctia ngdi nha trong khi van dat dugc do
viing chac trong moi truong rat khac nghiét. Vi
duy, khung két cdu chiju luc dugc lam bang thanh
g0 ghép vé6i cac 16 duc trén than, vo bao che bén
ngoai dugc lam bang cac tdim nhom, 16p foam ti
polyurethane dong vai tro cach nhiét. Uu diém
chinh ctia th€ loai nha nay la c6 thé san xudt
hoan chinh tai nha xuéng.

3.3. Thuc tién ctia cac nuéc Chau Au khac

Nha trén nudc phd bién rong rai & day dugc
xem nhu mot nha & thd hai (second home)
(Ziyatdinov Z. Z., 2014), la moét thanh phéan cua
khu nghi dudng hodc khu du lich sinh thai trong
cac khu bao ton thién nhién. Viéc st dung cac
ngo6i nha ndi di dong d€ cu tra lau dai xa b ciing
dang dugc mé rong nghién ctiu va phat trién. Mot
s6 giai phap tiéu biéu c6 thé ké ra dudi day.

O D, tai Hamburg nam 2010, toa nha néi
Iba Dock ctia IBA Hamburg GmbH di vao hoat
dong (Archdaily.com, 2010). C4u truc viing chac
cta n6 hinh thanh tii cdc module tién ché c6 thé
thdo roi nhiéu 1an va sau do lap rap lai mdi khi
thay déi vi tri neo dau hodc lai dat. Cac cong nghé
tiét kiém nang lugng “xanh” cling dugc st dung:
hé thong quang dién dugc lap dat trén mai nha,
may bom nhiét st dung nang lugng thuy nhiét
cua song Elbe d€1am mat hodc sudi dm cac phong
6 trong toa nha.

Ném 2015, van phong kién truc Salt & Water
& Serbia trinh bay du an khach san trén mat nudc
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va da gianh dugc Giai thudng thiét ké du thuyén véi s6 lugng block module bién thé khong han

thién nién ky (Millennium Yacht Design Award)
(Eric Oh, 2015). Y tudng thiét ké nay dya trén viéc
sti dung linh hoat cac block module bién thé: cau
truc noi trung tdm va cac don vi & ndi catamaran,

ché Nhom tac gia tin rang giai phap nay c6 trién
vong cho su phat trién du lich sinh thdi & vung
mat nudc noi dia, noi viéc bao ton su hai hoa cua
moi truong thién nhién la vo cing quan trong.

KINH NGHIEM VA THUC TIEN

CAC GIAI PHAP CO BAN HINH THANH

DINH HUONG
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CUA CAC NuGC CHAU AU
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Lwa chon hop ly vat ligu xay
dung dé giam trong lwgng cla
toan bd ngdi nha va tang kha
nang dap trng véi cac diéu kién
dia phuong.

St dung céc thiét ké dang
block module va cau tric bién
déi dwa trén nhu cau va kha
nang cla ca nhan s& hiru.

Kha nang tw chi hoat déng
(off-grid) va can béng sinh thai d&
sinh séng lau dai trén mét nuéc
va dam bao bao vé& mdi truong.
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Hinh 2: Kinh nghiém va thyc tién cua cdc nuwdc chau Au
trong viéc phat trién cac loai hinh nha o moi vung ngdp nuoc
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Trong mot du an khac cling ctia van phong
kién trac nay, mot xa lan ndi di dong nong
nghiép xanh (ecobarge) dugc déxuat (Salt & Water
Design, 2016): mot giai phap thay thé dugc dé
xudt va phat trién cho nén tang t6 hgp nha ¢ ndi di
dong tu cung tu cap & Belgrade trén song Danube,
noi cac tuabin gié va tdim pin mat trdi tao ra nang
lugng sach va cong nghé vion thing ding cung
cdp cac san phdm hitu co phtt hgp véi khong gian
han ché. Giai phap dugc xem nhu mo ra kha
ndng phat trién thé loai nha thay thé tu hoat dong
(off-grid) & nhiing khu vic mét nudc xa ba.

4. KET LUAN - CONCLUSIONS

Dic trung song nudc cung véi tiép bién van
héa trong qua trinh khai khan lanh thé cta cu
dan luén la yéu t6 cé anh hudng 16n nhat dén
phét trién kinh t€ va hinh thanh cic coéng trinh
kién trac cta vung (Nguyen Tan Huy, 2017). Bén
canh d6 tau thuyén hién van la phuong tién chiém
uu thé trong hoat dong san xudt va van chuyén.
béy chinh 14 nhiing diéu kién tich cuc thac dady
kha nang tim kiém va ap dung nhiing mé hinh t6
chtic nha & thich tng nudc dang cao. Qua khao
sat va phan tich kinh nghiém ctia chau Au trong
hé quy chiéu tuong dong cho phép xac dinh mot
s6 dinh hudng can quan tam trong viéc phat trién
nha & thay thé cho viing Tay Nam B¢ (Hinh 2):

a. Can nghién ctu hanh lang phap ly, quy
chudén, tiéu chuin xay dung véi loai hinh nha &
thich tng muc nudc dang. Viéc cong nhdn mo
hinh nha trén mat nudc la bat dong san chinh
thiic vé mat phap ly sé giai quyét dugc cac van dé
tai chinh va kich thich dau tu. Pay la co s6 quan
trong trong viéc trién khai va phd bién hoa loai
hinh nha & nay.

b. Lua chon hgp ly vat liéu xay dung dé giam
trong lugng cuia toan bd ngdi nha va nham tang
kha ndng dap ting v6i cac diéu kién dia phuong.

c. Thiét ké xay dung dua trén nén tang da dung
dé cong trinh hoat déong 6n dinh trong cic diéu
kién bién d6i méi truong.

d. St dung cac thiét ké dang module va céu
truc bién d6i dua trén nhu ciu va kha nang cua
ca nhan s& hitu.

e. Pac diém nho gon va di dong la mot diéu
kién cén thiét d€ dap ting kha ning thuén tién lai
dat va neo dau.

f. Kha ndng tu cht hoat dong (off-grid) va can
bang sinh thdi d€ sinh song lau dai trén mat nudc
va dam bdo bao vé mai truong.
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KIEN TRUC TRUOGNG HOC VUNG PONG BANG
SONG CUU LONG UNG PHO VOI BIEN bOI KHI HAU
THEO HUONG THICH UNG, LINH HOAT, PA CHUC NANG

Doan Minh Khoéi*, Doan Thanh Binh*, Nguyén Manh Cudng**
Khoa kién tric Quy hoach, truéng PHXD
Vién Quy hoach va Kién truc do thi, truong PHXD

TOM TAT:

Trudng hoc vung dong bing song Cliu Long ludn phai d6i mat véi nhiing thach thuc tit bién d6i khi hau,
trong d6 dang chu y la tinh trang bao 1, nudc bién dang va kha nang bi ngép lut do dong chay tu thugng luu
song Mé Kong do6 vé. Nhiing tac dong d6 gay anh hudng nghiém trong t6i kién truc, ha tang truong hoc, doi
héi kién tric trudng hoc can phai c6 giai phap thich ting (d6i véi tiing loai thién tai), linh hoat (cho ca hai mua
ngap va khong ngap), va da chtic ndng (cho cac khong gian kién tric truong hoc chtt dong bién doéi chiic nang).
Bai bdo nghién ctiu cac giai phap kién truc theo hudng dap ting ba van dé trén, véi muc tiéu giam thiéu t6i da
tac dong ctia thién tai vao co s vat chit truong hoc va tao su 6n dinh hoac tap ctia hoc sinh trong muia bao la.
Phuong phap nghién ctiu dua trén cac nghién ctiu khoa hoc vé cac truong hgp tuong tu trong nudc va quoc té,
phuong phap nghién ctiu so sanh, nghién ctiu bién ddi chuyén héa va khao sat thuc tién tai mot s6 thanh phd

dién hinh thu¢c viing dong bang song Ctiu Long.

Tu khéa: Dong bang song Criu long, Bién doi khi hdu, Kién triic Trudng hoc, thich iing, linh hoat, da chiic ndng.

1. GIOI THIEU

Vung DBSCL la phan ha luu cuéi cung cta
song Mé Kong nén nhan mot khoi lugng nuéde
khdng 16 trude khi d6 ra bién, nhung phan bo
khong déu. Vung déng bang hién dang chiu hai
tac dong dong chay, dong chay cua song Mé Kong
tt thugng nguodn d6 vé va dong triéu do tac dong
bién xam nhap vao dat lién. Trong vai chuc nam
t6i, nudc bién sé dang cao lam ngap lut phan 16n
DBSCL von da bi ngap lut hang ndm, Sé cé tu
15.000 - 20.000 km? dat thdp ven bién bi ngap
hoan toan [7]. Khu vuc dai ven bién viing DPBSCL
1a mot trong nhiing khu vic bi t6n thuong nhiéu
nhat boi hién tugng nudc bién ding, 1a lut, bao
va ap thap nhiét déi [1]. Panh gia miic do ngap
lut & cac khu vuc dong bing séng Cliu Long can
cu theo cao d0 dia hinh - ¢4 thé chia ra thanh 3
muc: (1) Vung ngdp ndng bao gom céc tinh Pong
Thap Muoi, Tt Giac Long Xuyén, U Minh thugng

- ha, O Mén, Phung Hiép, Can Gid, Nhon Trach
la nhiing vung thép tring. (2) Vung ngap cip do 2
bao gom cac tinh An Giang, Long An, Tién Giang,
Kién Giang, Vinh Long, TP Can Tho, Hau Giang.
(3) Vung cap do 3 1a nhiing noi cé dia hinh cao
toi da 5m so v6i muc nude bién thuong thiy & ria
man bac, man tiy ven thém phu sa ¢6 hodc ven
cac bo song Tién - song Hau (goi la cac dé song)
[10]. Néu can cti theo tinh chét cta thién tai cling
c6 thé chia thanh 3 mtic : (1) Muc ngdp ning xay
ra khi nudc la tit thugng ngudn song Mé Kong dé
vé; (2) muc ngap trung binh véi cac hiéu ting mua
bao, nudc bién dang; (3) miic dd nhe doi véi cac
tran mua kéo dai.

Trudng hoc luon phai thich tng véi ca 2 mua
kho - mua. Mua kho - ndng han (thang 12 - thang 4)
va mua mua - ngap lut (thang 5 - thang 11). Muc
tiéu clia nghién ctiu la xay dung giai phap thiét ké
Truong hoc (Quy hoach va Kién tric), thich ting
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trong ca hai mua nho kha nang ciu trac linh hoat
khong gian ngoai trdi va trong nha (quy hoach va
kién tric) tuy theo dién bién cta thién tai. Viéc
nghién ctiu khong chi tao khong gian an toan cho
viéc day va hoc ma con tao cho hoc sinh hé thdng
kién thtic va hanh dong ting pho6 v6i BDKH. Thuc
t€ cho thiy hoc sinh con c6 nhiéu han ché trong
hiéu biét vé thich ting v6i BDKH. D¢ la su hiéu
biét vé thién nhién, vin héa ban dia cing nhu tinh
than chu dong thich ting, cing cong dong chia sé
gitp d6 nhau trong mua bao 1. Viéc thiét ké theo
cot cao do sé la bai hoc song dong gitia ly thuyét va
thuc t€ [6]. Viéc stt dung chung khong gian trudng
hoc cho ca cong dong la moét xu hudng xa hoi hién
dai, nhdm cung cdp cdc kha ning tiép can xa hoi
dia phuong ctia hoc sinh. Vi vay, cac trudng hoc c6
thiét ké cac khong gian linh hoat d€ t6 chuc cac su
kién cong dong déu dugc danh gia cao. [3]
Nghién ctiu sti dung cac phuong phap khao
sat, diéu tra, thu thap so liéu, nghién ctu ly
thuyét vé tinh thich tng, linh hoat, da chitc
ning cta kién trac trudng hoc véi cac nghién
ciu so sanh (compare) mtic do ngap lut tai
cac khu vuc khiac nhau, dé xic dinh cao do
an toan cho khu vuc hoc tap. Chung dugc
tién hanh dong thoi véi nghién ctiu phan loai
(typology) cac thé loai khong gian chtic nang la
co s dé ting dung linh hoat khong gian da chtic
nang. Cudi cung la nghién ctiu bién déi cdu truc
khong gian (transition) theo dién bién ctia thién
tai. Két qua nghién ctu la dé xudt cac mo hinh
va giai phap thiét ké kién trac truong hoc theo
huéng thich ting (adaptive), linh hoat (flexible)
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va da chtic nang (multifunction).

2. THUC TRANG TRUONG HOQC VUNG
PONG BANG SONG CUU LONG TRONG
MUA BAO LU

Truong hoc tai khu vic DBSCL c6 co s6 vat
chat khong dong déu, c6 su chénh léch 16n gitia
thanh thi va nong thon. Mac du da xdéa bo cac
truong hoc tranh tre nta 14, tuy nhién van con
nhiéu truong hoc xdy dung tam bg tai vung sau
vung xa, dé dang bi pha hoai hoan toan khi xay
ra 1& lut. Kha ndng dap ting nhu cau hoc tép tai
cho cua cac dia phuong khi gap thién tai con rat
bi dong. [11]

Cac nghién ctiu s6 liéu két hgp khao sat cho thay,
muic do ngdp lut trong miia mua ld tai mot s6 truong
la khac nhau. Tai Trudng ti€u hoc Vinh Trinh 3,
tp Can tho: mtic do ngép lut trung binh. Tai Trudng
tiéu hoc “C” An Thanh Trung, tinh An Giang: mtc
do ngap lut kha 16n, nudc tran vao phong hoc.
Tai truong ti€u hoc Trung Vuong & huyén Hong
Ngu, tinh Pong Thap, mtic do ngip sdu. Diém
chung ctia cac truong la xay dung mot tang, 16 ra
nhiting nhugc diém: Mot 1a khong an toan khi muc
nudc dang tran vao tang 1. Hai la phuong an quy
hoach téng mdt bang budc phai phan tan cac 16p
hoc 1 tang, viéc dau tu bi dan trai trén dién rong
kho sti dung va khong kinh t€. Ba la thuc t€ hoc
sinh can khong gian mé c6 mai ngay ca trong mua
kho. Vi vdy phuong an nang tang, tao khong gian
trong 6 tang 1 kha thi vi cong ndng tap trung, giam
rui ro. Két cau khung BTCT phu hgp véi nén dat
yéu va theo huéng Cong nghiép hoa.

Hinh 1,2,3: (tir trdi qua phai) (1) Truong tiéu hoc Vinh Trinh 3 — Can Tho;
(2) Trwong tiéu hoc “C” An Thanh Trung, tinh An Giang;
(3) truong tiéu hoc Trung Vieong ¢ huyén Hong Nguw, tinh Pong Théap vao mua lii [12]
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Bang 1: S6 liéu gido duc tiéu hoc cic tinh dong bang song Ctiu Long
(Tinh dén ngay 30/9/2010) Ngudn: Tong cuc thong ké

STT Tén tinh Trudng hoc Lép hoc Gido vién Hoc sinh
(trudng) (lop) (nguoi) (nghin)
1 Long An 247 4292 5616 122
2 Tién Giang 226 4335 5806 140
3 Bén Tre 189 3465 4697 99.5
4 Tra Vinh 215 3395 4732 81.6
5 Vinh Long 241 3064 4172 80.2
6 Dong Thap 321 5529 7045 142
7 An Giang 396 6366 7969 182
8 Kién Giang 128 6695 8330 163
9 Can Tho 180 3125 4392 92
10 Hau Giang 168 2615 3586 67
11 Soc Trang 297 4821 6416 122
12 Bac Liéu 154 2911 3550 81
13 Ca Mau 263 4961 6033 123
Tong s6 3195 55574 72344 1500.4

3.NOI DUNG NGHIEN CUU VA KET QUA

Tinh thich dng, linh hoat, da chic ning
trong kién tric trudng hoc

Thich tng la su diéu chinh hé théng tu nhién
hodac con ngudi déi véi hoan canh hodc moi
truong thay déi, nham muc dich giam kha nang
bi t6n thuong do bién déi khi hau va tan dung
cac c¢o hdi do chinh né mang lai [4]. Tu kinh
nghiém ung phé véi viing ngép lut & song Hoang
Ha, Trung Qudc da rut ra 3 bai hoc chién lugc thich
tng. D6 la hodc bo tri di doi cac cong trinh quan
trong lén viing dét cao, hodc xay dé bao d€ bao vé;
hodc 1a dao ao trong thanh phé d€ nudc chay vé
cho triing [5]. Rat kinh nghiém trudng hgp ving
DBSCL, giai phap di doi hay dap dé da tling dugc
tng dung véi tinh than do6i pho nhiéu hon la thich
tng. Chung t6i ddnh gia cao tinh thich tng cta
gidi phap tao “nudc chay chd tring” trong trudng
hop trén. Hoan toan c6 thé nghién ctiu ting dung
theo phuong cach nay, D¢ 1a kiéu Kién truc truong
hoc thich tng v6i muc nudc dang va co ché van
hanh linh hoat.

Linh hoat 1a mdt thuét ngt rat dugc quan tam
trong thoi dai ngay nay. N6 nhu mdt diéu kién

tién quyét dé mé rong kha nang thich Gng thong
qua cac chién lugc va cac giai phap mang tinh
chtt dong. Mot la, tao kha nang chuyén d6i ctia
cac bd phan khong gian toa nha dé€ thich ting véi
diéu kién mdi. Hai I3, tao cac xu ly khong gian
da dang tuy theo sy phtic tap ciia moi canh [4].
Tinh linh hoat dugc thé hién trong giai phap
kién trac trudng hoc cho phép cac khong gian
hoc tap c6 thé chuyén doi tii ngoai trdi vao trong
nha, ti tang thap lén tang cao mdt cach an toan
ma khong anh hudng téi quy trinh hoc tap. Mot
s6 phong an toan (chac chan va trén cao) cé thé
trd thanh noi tra ngu tam thoi cta cong dong
dia phuong khi phai d6i phoé véi ngéap lut & mtc
do6 16n.

Da chtic ndng la kha nang sti dung mot khong
gian cho nhiéu chtic nang dong thoi khi yéu cau
doi hai [4]. Khi khong c6 thién tai, cic phong st
dung dung véi chtic nang chi dinh ctia n6. Nhung
khi c6 thién tai, n6 cé thé ddm nhiém nhiéu chtic
nang bd sung d€ bu cho nhiing phong khac bi
ngdp lut khong st dung dugc. Diéu do doi hoi
Kién truc su phai thiét ké cac phong da chtic ning
nay v6i cach tinh todan kha nang tich hgp cao nhat.

Truong Rosyth la mét thi du vé mo hinh kién
truc trudng hoc cua Xingapor da trién khai thanh
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cong mot s6 tht nghiém la: Tang chiéu rong long
nha, tao khdng gian hanh lang gitia rong d€ tao
nén mot khong gian hoc tap ngoai 16p; Khép néi
linh hoat cac khong gian trong va ngoai nha nho
hé thong khong gian md; San thugng dugc dung
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lam san thé thao; Tinh hinh hoc va don gidn cta
hinh khéi da cung cdp nhiéu thuan lgi huéng téi
KT xanh; Mau sic dugc st dung can than dé€ thé
hién ban sdc va tinh chat ctia truong. [8]

Hinh 4. Truong Rosyth (Singapore)

4. PHAN LOAI VA PANH GIA KHONG GIAN
KIEN TRUC TRUONG HOC

4.1. Mic dd uu tién cta cac bd phan Khong
gian kién truc trudng hoc

Theo TCVN 8793-2011, cac truong Tiéu hoc

6 chiéu cao 2 tang, Trung hoc cé chiéu cao 3 tang

[11]. Thyc tién xay dung trudng hoc tai cac do

thi, cho phép khéi 16p hoc 2 ting d6i véi tiéu hoc,

Khéng gian hoc tip

Phuc vu hoc tép

Hanh chinh quang truéng

Phuc vu sinh hoat

KG TRONG NHA

Khéng gian mé SHCC

Khu vuc hoc tap

San

vuon

KHONG GIAN KIEN TRUC - QUY HOACH

KG NGOAI TROI

Baixe, WC CC

3 tang doi v6i Trung hoc. Cac bd phén chtic ndng
cauthanh khong gian kién trac trudnghocbao gom
khong gian trong nha véi: khong gian hoc tap, khéi
phuc vu hoc tap, khoéi phong hanh chinh quan trj,
khéi phuc vu sinh hoat va cac khéng gian mé cho
hoc sinh sinh hoat cong dong. Khong gian ngoai
troi bao gobm: Khu vuc bao quanh khoéi hoc tap,
khu san choi bai tap thé duc, vuon thuc vat, khu vé
sinh va bai dé€ xe. [2]
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Hinh 5. So do phan loai va danh gid khéng gian Kién triic, Quy hoach truong hoc (tdc gid)
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Cac bd phan khong gian trong nha chia thanh
3 nhom cé muc do uu tién khac nhau: (1) khong
gian rat quan trong, can uu tién la khoi phong hoc;
(2) khong gian quan trong, 1a khéi phuc vu hoc tép,
hanh chinh quan tri, phuc vu sinh hoat; (3) khong
gian it quan trong t la khong gian trong & tang trét.
Trudc nhiing thach thiic cia BDKH, sy an toan
nhat phai gianh cho hoat dong day va hoc. Vi vay
khong gian hoc tap phai la khong gian quan trong
nhat. [9]

4.2. Mic d¢ bién dai linh hoat caa khong
gian kién truc trudng hoc

Nhom khong gian c6 khé ning bién dé6i cao la
nhiing khong gian 16n nhu Phong an, hoi truong,
nha thi ddu. Nhom khong gian c6 kha nang bién
doi trung binh la nhiing khong gian tréng tang
trét, khong gian giao thong ... Nhom khong gian
it c6 kha nédng bién dé6i la nhiing phong nho ¢
nhiéu trang thiét bi, ddm nhan cac chtic ning
quan trong va 6n dinh (kho6i phong hoc, hanh
chinh quan trj).

MUA KHO

5.GIAIPHAP QUY HOACH HA TANG THICH
UNG THEO CAO PO MUC NUGC DANG

Do la giai phap quy hoach chiéu cao cac khong
gian ngoai nha, dugc kién nghi nhu sau: Cot cao
nhat bo tri nén nha khu hoc tap. Cot trung gian
bo tri san trudng, véi cac hoat dong tap trung,
vui choi, thé thao ngoai troi. Cot thdp nhat bo tri
vuon thuc vat, khu vé sinh va bai d€ xe. V6i mtc
nudc dang khong nhiéu thi khu vic ngap nudéc
la: Vudn, san choi..., Khi nudc ddng 1én gan ntia
tang hodac gan hét mdt tang thi khong gian trong
tang 1 trd thanh khong gian thoat hiém, c6 bé tri
thang ngoai troi két noi véi tang 2.

Cach bé tri nay cé uu diém tao sy an toan
cho khong gian hoc tdp trong trudng hgp bi
ngdp ung, tao do doc thoat nudc tu do chénh
cot, viéc vé sinh khong gian ngoai nha thuan
loi hon, nudc va bun dat chay vé khu vic vuon,
ao... cho phép tan dung cac nguon tai nguyén
thién nhién, chuyén hoa nhiing yéu t6 tiéu cuc
thanh tich cuc.
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Hinh 6. So do gidi phdp thiét ké quy hoach ha tang Truwong hoc, voi cdc cot cao dg ngodi nha (tdc gid)
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6. GIAI PHAP KIEN TRUC THICH UNG THEO
CO CHE LINH HOAT - PA CHUC NANG

Can ct cap do quan trong ctia khong gian trong
nha, giai phap kién truc thich tng kién nghi nhu
sau: khong gian ha tang la khong gian rit quan
trong dugc bo tri c6 dinh & tang 2. Khong gian
tang 1 va 3 c6 thé bién déi linh hoat trong mua
mua. Tang 1 1a khong gian it quan trong cho cac
chtic ndng md& ctia hoc sinh. Tang 3 1a khong gian
kha quan trong, cé tinh linh hoat cao, cho phép
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bd sung cac chiic ning cla ting 1, cla ting 2,
tham chi la khong gian tri ngu tam thoi cho cong
doéng trong muia mua la. Phuong an tao hanh lang
gitia la phu hop véi diéu kién thién tai bao la. N6
trd thanh khong gian an toan, giam % chiéu dai
va tang gap 2 chiéu rong nha. Cac hanh lang gitia
khong chi la khong gian giao thong két ndi cac
toa nha, ma con la khong gian linh hoat da chtic
nang. N6 cling dong thai 1a hanh lang thong gi6
t6i cac phong hoc.

; c diém é » e
lm.l,m Dcdim| chuvén | T{NH CHAT KG s’ DUNG GIAI PHAP KIEN TRUC
KG TH
KG mo, thoat mat KG choi, phuc vu hoc tép ] 7 I ]
[ =] P &
B (it quan trong) KG thé thao /\
TANG 1 b
(TANG TRET) « KG tréng, ngap nudc KG trong N []
; (khong quan trong) Khéng str dung [ | .
KG c6 dinh Day & hoc W [
L=] -
t t -
z (rat quan trong) /\
TANG 2 — B
- KG co dinh Day & hoc
; (rdt quan trong) ! —_—
T
KG linh hoat Hanh chinh
p (khad quan trong) Phuc vy hoc tap sinh hoat ik | /\
TANG 3 _ — ] ﬁ [ ]
- KG tich hop Hanh chinh - -
5 (khd quan trong) Phuc vy hoc tap sinh hoat - -
= (Chirc ndng bé sung) [

Hinh 7. So' do phdn khu chire ndng va gidi phdp kién triic thich img (tdc gid)

7. KET LUAN

Tinh thich ting véi thién tai ctia kién tric truong
hoc, trudc hét di tu giai phap kién triac hop ly. Nha
hoc cao 3 tdng véi cdu tric kiéu hanh lang gitia lam
tang chiéu day, giam chiéu dai, giam hanh lang,
giam chiéu cao, giam d¢ rong cua hanh lang bén
sé dam bao cong nang tap trung, két cau khung
BTCT hop ly trén nén dat yéu va giam tai trong gi6
theo chiéu ngang. Viéc bé tri c6 dinh khong gian
hoc tap 6 tang 2 1a hgp Iy nho sy mat mé trong muia
kho, va an toan trong mua mua. Viéc tao khong
gian ngoai nha chia thanh cac c6t khac nhau theo
nguyén tac cAn bang dao dap, khong chi tao canh
quan sinh dong trong mua kho, ma con tao kha
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nang thoat 1d nhanh trong mua mua. M6 hinh
nay c6 thé ing dung thich ting cho cic thanh pho
khu vuc BDBSCL véi sy diéu chinh linh hoat chiéu
cao cac cip do khong gian ngoai troi va trong nha
tty theo chi s6 mtic nuéc dang khac nhau tai dia
phuong trong mua mua ld, dugc quan tric theo
thai gian do dién bién ctia bién d6i khi hau.

Tinh thich ting véi thién tai ctia viing DBSCL,
thuc chat chinh la giai phap ting phé véi su dang
ndi ctia mit nudc & cac mic do khac nhau tuy
theo mua dai ngay, nudc bién dang hay ngap ung.
Cac giai phap quy hoach va kién truc truong hoc
c6 thé giai ma dugc hién tugng nay véi cdu tric
linh hoat cac khong gian hoc tap va sinh hoat &
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trong va ngoai nha. N6 con cé thé thich tng véi
cac thién tai khac nhu gié bao va nang nong trong
mua kho nhé giai phap kién trac linh hoat. M6
hinh nay c6 thé nhan rong cho cic dia phuong
theo thiét ké dién hinh hoéa va ting dung linh hoat
tly tting noi chdn, dia diém, cho phép ting dung
phu hop véi cac giai phap cong nghé hién dai,
thong minh ké ca st dung két cdu khung lap ghép
va vat liéu tai ché.
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TIEP CAN CANH QUAN VAN HOA TRONG QUY HOACH XAY DUNG
PO THI THICH UNG LU LUT: NGHIEN CUU TRUONG HQP SONG CON,
SONG HA THANH - THANH PHO QUY NHON - TINH BINH PINH

CULTURAL LANDSCAPE ALONG CON RIVER AND HA THANH RIVER,
QUY NHON CITY, BINH DINH - PROVINCE: OPPORTUNITIES AND
CHALLENGES OF URBAN DEVELOPMENT IN FLOOD ADAPTATION

Pham Viét Quang', Pham Anh Diing?,
Hoang Anh?, Cut Thi Anh Tuyét!

ABSTRACT:

This paper will assess the traditional cultural behaviors which have been used in history to deal with and
adapted with nature disasters. By researching the cultutal behaviors along Con River and Ha Thanh River, Quy
Nhon City, Binh Dinh Province, this paper will discuss about the river culture behaviors of people in Binh
Dinh and central region in dealing with flood and creating the adaptation strategy. From the application and
methodologies of Traditional Ecological Knowledge (TEK) in using and managing nature resources, this paper
will approach the local traditional ecological knowledge to assess the values of cultural behaviors in nature and
society and the awareness of community organization. The acknowledgement of the value of cultural behaviors
will bring about both opportunities and challenges in organizing urban landscape with specific cultural signa-
ture and enhancing flood adaptive strategy.

KEYWORDS: Traditional Ecological Knowledge (TEK), Cultural Behavior, Cultural Landscape, water system
in Urban, Flood Adaptation, Con River Basin, Ha Thanh River Basin.

TOM TAT:

Bai bdo nay nghién ctiu nhiing kinh nghiém truyén théng vé cach thtic d€ ton tai dudi su anh hudng cta
thién tai da phat trién trong lich sti. Dya trén nghién ctiu canh quan vin hoéa khu vuc song Con, song Ha Thanh -
thanh phé Quy Nhon - Binh Dinh, bai bdo tim hiéu vé van hoa ting xt séng nudc trong phong chong la lut va
xay dung chién lugc thich ting ctia ngudi dan khu vic mién Trung va Binh Dinh trudc day. Tu cach tiép can
cac ting dung thuc tién cua kién thic sinh thai truyén thong (TEK) trong viéc stt dung, quan ly tai nguyén thién
nhién, bai bao xem xét gia tri van hoa ting xti mdi trudng tu nhién, moi trudng xa hoi va van héa nhan thic t6
chtic cong dong thong qua kién thic sinh thai truyén théng cta dia phuong. Viéc nhan thiic nhiing gia tri van
héa ting xti trong moi trudng sé dem dén co hoi va thach thic trong t6 chiic khong gian kién truc canh quan,
tao lap ban sac van héa do thi, dong thoi gop phan x4y dung chién lugc thich tng véi la lut.

TU KHOA: Sinh thdi truyén thong, vin héa ving xu, cdnh quan vin hda, hé théng nudc do thi, Flood adaptive
City, luu viic song Con, song Ha Thanh.

Pham Viét Quang

Khoa kién truc, truong Dai hoc Thit Dau Mot - 04 Tran Vin On, phuong Phu Hoa, thanh ph6 Tht Dau Mot

Email: quangpv@tdmu.edu.vn

Tel: 0904349519
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Ho6 Chi Minh
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Khoa kién truc, truong Pai hoc Thu Dau Mot - 04 Tran Van On, phuong Pht Hoa, thanh ph6 Tha Dau Mot

Cu Thi Anh Tuyét

Khoa kién truc, truong Pai hoc Thu Dau Mot - 04 Tran Van On, phuong Pht Hoa, thanh ph6 Tha Dau Mot

1. DAT VAN DE

Thién tai, G lut & cac nudc dang phat trién dang
ngay cang gia tdng do lugng mua rat 16n va muc
nudc bién ding do bién d6i khi hau gay ra. Thanh
ph6 Quy Nhon 1a moét trong nhiing noi chiu tac
dong ctia bién d6i khi hdu. Pong thoi Quy Nhon
la mot trong ba trung tam thuong mai dich vu
ctia vung, do vdy quad trinh do thi héa ¢ day dang
dién ra nhanh chdéng. Cac vung dat tring bi san
lap d€ xay dung cac khu do thi, khu dan cu, khu
cong nghiép va cac cau dudng dugc xdy dyng
m&i, nang cdp cat ngang dong chdy da lam gia
tang ngap lut phia trén qudc 16 1A va duodng sat.
Su két hop gitia mua, triéu cudng, va xa I ctia cac
ho chtia nu6c lam cho muc nudc ha luu cac song
rut rat cham, gay la 16n dan dén tinh trang ngap
lut viing ha luu cac séng kéo. Mac du tinh Binh
binh x4y dung phuong an phong chéng la lut
cho viing ha du ho chita nuéc Binh Dinh (Péng,
2018), nhung viéc quan ly la lut né6i chung tap
trung vao mo hinh kiém soat 1a lut, it chu trong
dén viéc giam thi€u rai ro la lut d6 thi (Liao,
Le, & Nguyen, 2016). Cac cong trinh ha tang ky
thuit phong chéng la lut dugc xay dung nham
kiém sodt tu nhién, thay vi xem la mot phén cta
tu nhién. Cach ti€p cin trong phong chong thién
tai cta ha tang ky thuét thuong hudng t6i su gia
tang cac khu vuc kho rdo, khong ngap lut va 6n
dinh, nhung gidi quyét van dé thich tng véi tu
nhién con han ché (Jalilov, Kefi, Kumar, Masago,
& Mishra, 2018). Cac bé mat khong thdm nudc
trong khu vuc do thi dang lam tang nguy co la lut;
su pha hay cac hé thdng nudc tu nhién, ha muc
nudc ngdm va thay doi da dang sinh hoc, lam giam
vai tro cua ty nhién trong gidm thiéu thiét hai
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hodc ngin chén la lut (Liao, 2012). Do vay, dé
thich ting t6t hon véi thién tai la lut va bién déi
khi hau ¢ thanh phé Quy Nhon huéng dén phat
trién bén viing can c6 nhiing cach tiép can mdai
vé quy hoach do6 thi, quan ly st dung nguyén tai
nguyén dat, nudc, xt ly chat thai va hé sinh thai
(Chi et al., 2015).

Trong diéu kién moi trudng thién nhién, dia
ly, khi hau khac nghiét, d€ thich tng tét hon véi
thién nhién, con ngudi can chu trong dén viéc
hgp tac va séng hoa hgp véi thién nhién. Trong
quyén “Ecological wisdom” ctia Bo Yang, Robert
Fredrick Young da danh gia sy phat trién bén
viing thong qua lang kinh ctia tri tué sinh thai,
cac thuc hanh thuc nghiém thé hién théng qua
cac du an xa hdi, quy hoach do thi, thiét ké va
quan ly, nhdm dua kién thuc sinh théi vao trong
khai thac va st dung tai nguyén cua dia phuong
(Yang, 2019). Nhiing thuc hanh thuc nghiém ctia
tri tué sinh thai hay kién thtc sinh thdi truyén
thong (TEK) la mét ngudn thong tin thé hién cac
quan diém va kién thuc khac nhau vé thuc tién
st dung tai nguyén tai dia phuong. M6i quan hé
sinh thai gitia cac yéu t6 tu nhién dugc hi€u thong
qua sy tuong tac gitia cac cong dong con ngudi
va hé thong sinh thai dia phuong (Bwambale,
Muhumuza, & Nyeko, 2018). Nhiing tuong tac cd
gia tri cho cudc séng con nguoi, dugc lap di lap
lai, hinh thanh nhiing gia tri truyén thong va sé
két thanh gia tri van hoa- vdn héa tng xt (Thuy,
2013). Cac nha nghién ctu tu cac linh vuc khac
nhau khai thac nhiing kién thtic sinh thai truyén
thong (TEK) (Liao et al., 2016; Shannon, 2013;
Thaitakoo, McGrath, Srithanyarat, & Palopakon,
2013) va dinh nghia TEK theo nhiéu cach khac
nhau véi cac dang tuong ty cta thuat ngd nhu
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“kién thuc dia phuong’, “kién thtic ban dia’, “kién
thiic ctia nong dan” hodc “kién thiic moi trudng
truyén thong” (Hiwasaki, Luna, Syamsidik, &
Shaw, 2014; Mercer, 2010).

2. CO SO LY LUAN CANH QUAN VAN HOA
SONG NUGC TRONG THICH UNG VOI
LU LUT

2.1. Co s ly luan

Hé thong kién thtic truyén thong vé van hda
ting xt moi truong déng mot vai tro quan trong
trong viéc giam tac dong cua thién tai (Mavhura,
Manyena, Collins, & Manatsa, 2013). Su tuong
tac lién tuc gitia van hoéa ting xt v6i moi trudng
gép phan tao nén canh quan van hoéa. Tai Diéu 1
ctia cong udc cia UNESCO/ICOMOS nam 1992,
canh quan van héa dai dién cho “cong trinh két
hop cua thién nhién va con ngudi” (Brown,
2018). Canh quan van hdéa bao gom cac khia
canh thé€ ché chinh tri, tinh than va tu tudng,
Canh quan van hoéa phan anh céch thtic tuong
tac gitia canh quan ty nhién va hé thong van héa
xa hoi. D6 la moi quan hé gitia con ngudi va noi
chon mang y nghia vé mat tinh than thay vi vat
chat (Taylor & Altenburg, 2006). Canh quan ty
nhién la mot phén di san van héa cua loai nguoi
va di san dudgc coi nhu mot loai von tri thiic. Miéc
du khong c6 hoat dong san xuét kinh té, nhung
viéc bao ton bén viing cac canh quan nay thudng
dua trén viéc phat trién cac hoat dong kinh té.
(Antrop, 2005). Viéc bao vé cac gid tri di san (van
héa va tu nhién) cta canh quan tap trung vao tinh
bén viing ctia cac gia tri hién c6 va giam thiéu tac
dong thién tai, 1a lut. Kién thtc van hoéa truyén
thong ctia ngudi dan dia phuong vé moi trudng
va hé thong nudc dugc xem co s& giai quét van
dé lién quan dén nudc (Dean, 2016; Mavhura et
al., 2013). Cac nha hoach dinh chinh sach thiéu
su thiia nhan vé€ gia tri van héa dia phuong trong
viéc ap dung cac phuong phap quan ly, st dung
nudc bén viing va cac chién lugc thich ting cua
1 lut trong bdi canh do thi (Ayeni, 2014; Liao et
al., 2016). D€ tao ¢ sd trong viéc ap dung kién
thiic van hoa ting xtf moi truong cta canh quan

van hda, bai bao nay khai thac mét phéan ctia kién
thic sinh thai truyén thong nhu moét cach tiép
can dé phat trién khong gian kién tric canh quan
c6 kha nang chdng chiu véi la lut, dong théi thic
ddy ban sic vin héa dia phuong khu vuc ha luu
song Con, song Ha Thanh. Phat trién canh quan
van hoa thich tng véi “nudc” bao gom su hiéu
biét van hoa ting xti moéi trudng tu nhién, van héa
ting xti moi trudng xa hoi va van hoéa nhan thic,
t6 chtic cong dong (Thuay, 2013). Nhiing kinh
nghiém trong vin hoéa ting xt v6i moi truong
trong thich ting véi thién tai, 1t lut sé la co s& cho
viéc thiét ké, quy hoach xay dung do thi, quan ly
st dung ngudn tai nguyén tot hon, huéng téi su
phat trién bén viing.

2.2. Tong hgp kién thic van héa song nudc
truyén thong

Céc dé tai nghién ctiu vé sinh thai truyén thong
va canh quan vin hoa 1a nhiing dé tai khd phé bién,
nhung cac hudng dan cho viéc thu thap va phan
loai kién thtic van hoéa trong ting xti mdi truong
nudc con han ché. Han ché trén gay nhiing kho
khan trong viéc van dung nhiing kién thtc canh
quan van héa trong cac d6 an quy hoach do thi
va quan ly. D€ giai quyét nhiing han ché trén,
nghién ctiu dé xudt mot khuon khé nham phan
loai van hoa tng xu va kién thtic truyén thong
trong st dung va quan ly “nuéc” nham tang kha
nang chong chiju la lyt. Bai bdo nghién ctiu khia
canh tng dung cac yéu t6 sinh thai truyén thong
vao quan ly nguon luc “nuéc” dya trén cac cong
trinh nghién ctiu ndm 1999 ctia nha sinh thai hoc
ting dung Fikret Berkes va cong trinh nghién ctiu
nam 2007 cua Nicholas Houde, mét nha dia ly ban
dia. Nhom nghién ctiu thdy rang khung khai niém
kién thtc sinh thai truyén thong (TEK) thich ting
1 lut dya trén phan tich cdc chu thé chinh: kién
thtic, thuc tién va hé gia tri (Houde, 2007; Kim,
Asghar, & Jordan, 2017; Leonard, Parsons, Olawsky;,
& Kofod, 2013; Usher, 2000). Thong qua goc nhin
ctia canh quan van hoa bai bao dé xuat 3 noi dung
cua khung phén tich thé hién méi tuong quan van
héa ting xt trong t6 chiic canh quan thich tng la
lut, nhu sau:
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« Vin hoa ting xti moi truong tu nhién;
« Van héa ting xti moi truong xa hoi;
» Van hoa nhén thic, t6 chtic cong dong.

2.3. Khung phéan tich mdi tuong quan van
héa séng nudc trong td chiic canh quan vin hoa
thich ung la lut

Dé giai thich cac cdp do va méi lién hé gitia cac
cht dé, thong qua phan tich kién thtic sinh thai
truyén thong véi yéu t6 “nudc” 1a trong tam, cac
cht thé trong sinh thai truyén thong dugc chuyén
thé thanh cha thé clia méi tuong quan van hoa
trong t6 chiic canh quan (Bang 1).

/ vén hoa
ung xi
mai trudng
x4 hoi

MGéi tuong quan vin héa trong to chiic cdnh quan
van héa (nguon tdc gid)

Bang 1: Phan loai sy thich ting kién thtc sinh thai
truyén thong (TEK)
(nguon: (R. A. a. partner, 2021))
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Quan ly tai nguyén
nudce trong té chiic
xa hoi
- Gia tri van
3. Van hoa s
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hoda nhin ) 5
4. bao , nuoc
o thuc, ..
dic va . 1. |-Modiquan
.. | tochic | .
gia tri . hé sinh thai
cong | o
46 x3a hoi va van
on,
& héa xa hoi
5. Vdn
hoa va
ban sic
Thé .
Niém i Vi tru
6
tin & hoc
quan

Dinh 1 va 2 biéu thi vin hda ting xt véi yéu
t0 “nudc” trong viéc t6 chiic khong gian kién tric
canh quan. Pinh 3 biéu thi cho nhén thtic vé gia tri
cta “nudc” trong van hda nhén thtic, t6 chic cong
dong. Su tuong tac cac yéu to trong khung phan
tich I lut ctia canh quan van héa dugc phan tich,
phén loai d€ van dung vao thiét ké va quy hoach do
thi. Diém dang luu y la vAn dung cac chu thé canh
quan van hda thich ting la lut va phat trién khong
gian canh quan d6 thi khong phaila mé hinh phong
chong thién tai. Thong qua khung khai niém dé
phan tich kién thtc sinh théi truyén théng ctia cac
tac gia Fikret Berkes, Nicholas Houde (Ellis, 2005;
Gomez-Baggethun & Reyes-Garcia, 2013), dong
thoi phan tich van héa ting xt trong khai thac va
st dung nudc & Binh Dinh va Viét Nam, nhém tac
gia dua ra cd s& cho nhiing dinh huéng dé ap dung
vao cac do an thiét ké va quy hoach do thi thanh
pho Quy Nhon.

3. KET QUA NGHIEN CUU CANH QUAN
VAN HOA SONG NUGC TRONG XAY DUNG
PO THI

3.1. Van héa dng xti moi truong tu nhién

N

Van dé nhan thtc yéu t6 “nuéc” trong canh
quan ty nhién dé cdp dén mdi quan hé gita
con ngudi v6i khi hau, tham thuc vat, dia hinh,
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mat nudc va van hoa vat thé cta dia phuong
(Ellis, 2005). Qua tim hiéu nhiing tai liéu quan sat
thuc t€ vé hé¢ thong quan ly tai nguyén thién nhién,
nghién ctiu dé cdp dén nhiing thuc nghiém cta dia
phuong trong viéc tao ra gia tri van héa hai hoa véi
mdi truong tu nhién (Houde, 2007). Nhiing kién
thtic thuc nghiém dugc dut két thong qua tap hop
cac quan sat dugc thuc hién trong mot thaoi gian
dai va dugc truyén khau qua thoi gian. Kién thtic
nay c6 thé khic nhau gitia cac cad nhin & nhiing
linh vuc hoat dong khac nhau (Usher, 2000). Vi
dy, kién thiic cia mot ngudi trong linh vic nong
nghiép theo thu tu vu tién “nudc, phan, can, giong”
can dam bao 4 yéu t6 nay sé dugc mua mang boi
thu (T4n, 1967). Khéc véi kién thtic vé nudc trong
linh vuc danh bét thay hai san dya vao lich thay
tri€u, thoi ti€t ma ngu dan c6 nhiing phuong thtic
danh bat khai thac thay hai san tuong ting “xin
diing tham dé' bo dang?, choi 1é, quén luu, choi
trang quén den” (Liém, 2011).

Nhiing hiéu biét vé yéu t6 “nudc” trong canh
quan van hoéa dugc khai thac dua trén kién thiic
thu dugc vé moéi quan hé cua con ngudi véi thién
nhién, dugc thé hién qua nhiing kién thtic lich st
vé nhiing ting xu cua dan ban dia véi ty nhién.
Kinh nghiém va tri thtic dia phuong la két qua
cta su chon loc, nghiém suy khi con nguoi tiép
xuc véi moi trudng xung quanh, tit d6 hinh thanh
nhiing phuong thtc ting xt thich hgp. Kinh ng-
hiém va tri thiic ban dia dugc tich lay trong hoat
dong san xudt, thudng xuyén dugc kiém nghiém
qua qua trinh st dung, déng thai ludén c6 su chon
loc trong qua trinh van dong ctia cudc song dé
ngay cang thich nghi véi moi trudng (Sy, 2014).
Vi dy, tit xua, do thién nhién khic nghiét, mua
mua i s6ng nudc ban, mua kho sdng nudc can
va nhiém mén nén ngudi dan & Binh Dinh va cac
tinh duyén hai mién Trung Viét Nam phai biét
tim mach nudc t6t va dao giéng ldy nudc d€ sdng
(T4n, 1967). Tuong tu nhu vay, néng dan cac khu
vuc dé bi la lut 6 khu vyc Tuy Phudc, Phu Cét,
Vinh Thanh da 4p dung ndng nghiép luadn canh
dé€ duy tri san xuit, ciing nhu st dung t6t hon hé
thong ho chia, bo dap, d€ diéu tiét nguon nudc

trong sinh hoat, san xudt va phong chongla (S. N.
n.v. P. t. n. t. B. Dinh, 2020). Trong tdm thtic cta
ngudi dan Binh Dinh noéi riéng hay Viét Nam noi
chung déu uéc mong ndm dugc ban chit quy luét
thoi tiét dé€ nuong theo do6 sinh ton va phat trién.
Bai trén thuc té, trong lao dong, ngudi nong dan
ludn ludn lo lang: trong troi, trong dat, trong may;
trong mua, trong nang, trong ngay, trong dém. Do
do, néu biét can ci vao dac diém thoi tiét ciia moi
mua vu d€ chon ciy trong, vat nudi thich hop, thi
khong nhiing ting ning sudt, hiéu qua ma con
tranh va giam thiéu dugc nhiing bat lgi do thién
tai gay ra. Day chinh 1a co s6 d€ dua ra Nong lich
- lich ctia nha nong dung dé€ tinh mua va doan
thoi tiét dé€ trong trot. Trong thoi phong kién nha
Nguyén, vua Minh Ménh thé hién sy quan tam
cta minh dén nong nghiép, dén thoi vu nong lich
thong qua 11 bai tho Nong ngan viia c6 tinh du
bdo thdi tiét nhu mot quy luat van hanh cua va
tru viia c6 tinh dan gian, vita mang tinh “khoa
hoc”, gitp cho ké lam quan cham dan. Con déi véi
ngudi nong dan duong thoi, hai mdt kinh nghiém
rat quan trong la thoi tiét va cach lam viéc, trong
do yéu t6 thai vu cé y nghia 16n (Hién, 2009).
Quy Nhon - Binh Dinh c¢6 d6ng bang nho hep,
nhiing day nui vong cung véi nhiing nhanh lan
manh ra bién va nam trong khu vuc chiu anh
hudng bai khi hau nhiét déi gié mua. Trong bai
canh do, viéc canh tac nong ngu két hgp nudi
trong va danh bat hai san 1a mot hinh thuc cong
sinh doc ddo ctia khu vic mién Trung (D6 Hau,
2004). bong bang Binh Pinh tuy khong phi nhiéu
bang trong mién Nam, nhung diing hang nhat nhi
trong 6 mién Trung Viét Nam. Hon niia, nguoi
dan Binh Pinh ap dung triét d€ nhiing yéu t6 can
thiét trong nghé néng “nudc, can, phéin, giong”
nén mua mang rat dugc boi thu (Tan, 1967).

1. B6 va no la hai dung cu dé giti ¢4, no va dé déu co
Toi (bd phan bing tre bén theo hinh phéu, noi day
phiéu l6m chdm nhiing thanh tre nhon khong déu);
2. Dang la nhiing tdm chan dat theo hinh zic zac, ca
theo Dang ma 16i tr6i dan vé phia no, do.
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Do d6, néu can cu vao dic diém thoi tiét cta
mua vu dé€ lya chon ciy trong vat nudi thich
hop, thi khéng nhiing ting nang suat, hiéu qua,
ma con tranh nhiing bat lgi do thoi tiét gay ra. Su
két hgp kién thuc canh tac truyén thong, ky thuat
hién dai sé 1a tién dé va giai phap phat trién nong
nhiép sinh thai hién dai (Martin, 2010). Viéc van
dung nhiing kién thtic khai thac yéu t6 nudc trong
canh quan tu nhién vao quy hoach quan ly nuéc
sé gbp phan trong viéc thiét ké co s& ha tang thich
ung vdi la lut. Bén canh d6 su tham gia ctia cong
dong khi tim kiém cac giai phap thiét ké canh
quan van héa déc trung sé han ché muc do do thi
héa nhanh chdéng va xt ly dugc cac van dé thay
d6i moi truong (Chen, 2014).

3.2. Van hoa tng xt mdi truong xa hoi

Vén hoéa tng xtt méi truong xa hoi dugc thé
trong quy hoach sti dung va quan ly nuéc. Cac
cd sd ha tang quan ly st dung nudc, cong cu va
ky thuat xt ly van dé lién quan dén nudc. Trén
luu vic séong Con - Ha Thanh hién nay c6 44 ho
chtta véi chiic nang nhiém vu chong la ti€u man,
han ché va giam nhe la chinh, cung cdp nuéc cho
hoat dong san xudt nong nghiép, cong nghiép,
nuoi trong thuy san (Pang, 2018; S. N. n. v. P.
t. n. t. B. Dinh, 2020). Cac tin ngudng dan gian
trong viéc st dung, quan ly nudc dugc thuc hién
thong qua cac céng cu va ky thuat khac nhau dé
dam bdo nguoén nudc phuc vu doi song nguoi
déan va bao ton nguodn tai nguyén thién nhién nay
(Gautam, 2014; Yang, 2019). Nudc la mot trong
nhiing nhén t6 quan trong trong viéc duy tri su
song ctia con nguoi va dong thuc vat Khong co
nudc thi ca con ngudi, cay cd va cac dong vat déu
khong thé ton tai. Yéu t6 nudc chi phdi va anh
huéng rat 16n dén diéu kién sinh séng cling nhu
tam ly, théi quen ctia con nguadi. Vi vay trong lich
st phat trién do thi da chon dinh cu & nhiing noi
gan song dé€ co diéu kién thong thuong va phat
trién kinh t€ xa hoi. Theo Non nuGc Binh Dinh cua
Qudch Tan “Vua Lé Thanh Tong ldy diat D6 Ban
sap nhédp vao dao Quang Nam, lam mot phu dat
tén Hoai Nhan. Thanh D6 Ban dung lam pht ly va
goi 1a thanh Hoai Nhén. Nam 1776, sau khi gianh
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Bdn do dia hinh khu viic thanh phé Quy Nhon -
Binh Dinh (ngudn: Duong, 2012)

thing loi ti Pha Yén dén Quang Nam, Nguyén
Nhac stta dap m& rong thanh D6 Ban dé€ 6, goi
la “thanh Hoang D€ (Tan, 1967). Thanh Hoang
D€ c6 quy mo 16n nhit trong hé thong thanh
c6 Viét Nam con dén nay (c6 chu vi 7.575 m).
Ba mdt thanh, phia xala cac dong séng u6n lugn
nhu hao ty nhién che chan. Thanh dugc xay
dung trén thé dat hoi tu nui song lién ké, lién
két diép trung, viia c6 thé cong viia c6 thé thu.
Tudng thanh ngoai phia Tay lgi dung nhiting
ngon doi thdp noi ti€p nhau tao thanh tudng
cao va hao sau. Tudng thanh ngoai phia Bac c6
con s6ng Quai Vat uén lugng bao quanh, viia c6
chtic nang bao vé thanh, viia c6 chiic nang giao
thong duong thuy. Con dé Pinh Nhi dap nhu
hinh méng ngua, tlii géc Tay - Nam thanh ngoai
ndi vong cung qua goc Tay - Bac thanh ngoai,
ti song La Vy no6i qua sdong Quai Vat, bao boc
bo thanh ngoai phia Tay. V€ quy mo, vt li¢u va
ky thuat xdy dung dé Dinh Nhi giong nhu thanh
ngoai thanh D6 Ban, bé mat dé hién nay khong
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con nguyén trang do qua trinh tu cu va canh tac
clia ngudi dan, doan phia géc Tay — Nam mat
dé rong tu 10m dén 15m, t6ng chiéu dai dé la
2.240 m. C¢ y kién cho ring: dé Pinh Nhi dugc
nguoi Cham x4y dung kién c6 nhu mot bo thanh
nham muc dich d€ ngén 1a, bao vé canh dong
bén trong hodc bao vé bs thanh ngoai phia Tay,
xem ra chua hgp ly. B6i vi, canh dong bén trong
khong rong va bo thanh ngoai phia Tay, nguyén
la nhiing go doi tu nhién dugc st dung kién tao
lam bg thanh, qud kién c6 viing chic. Dudng
thay luc bay gio la tuyén giao thong quan trong,
song La V¥ va song Quai Vat la hé thong dudng
thuy tiép can thanh D6 Ban - thanh Hoang Dé.
Co thé, con dé Binh Nhila hé théng “thanh ngoai
thit hai” dugc ngudi Cham x4y dung d€ cling c6
viing chac mét thanh xung yéu phia Tay - huéng
giao thong duong thuy (N. T. Quang, 2020).
Viéc khai thac nudc mua la mot phuong phap
c6 xua nhdm, tich ty, luu tri va bao ton ngudn
nudc cua dia phuong, nuéc mua tich tr sé su
dung cho muc dich san xudt trong tuong lai
(Bhattacharya, 2015). Tl thuc tién cta doi song
song nudc hodc tl viéc phai ting pho, ché ngu va
chinh phuc nuéc... ngudi dan da rut duge nhiéu
kinh nghiém dé nudc ludn la thanh t6 co ich.
Song ho, ao giéng la nhiing nguon 1gi thién nhién
don gian nhung lai v cung hitu hiéu. Ao ho hay
mdt nudc, ngoai chiic nang dap ting nhu cau cudc
song thudng ngay, tao su can bang mdi trudng
sinh thai con thé hién thé can bang am duong bdi
g0 doi mang yéu t6 duong, mat nude (thap) mang
yéu t6 4m. Mot s6 ao hinh thanh ty nhién, con
lai phén 16n do con ngudi dao d€ dy tri nudc.
Vung dong bang dia hinh dit thip triing, ngudi ta
dao dat lén dap dé, tao go hay vugt nén lam nha
cho cao rdo, tranh ngdp ung, phan tring con lai

tan dung lam ao. Ao cung cap ngudn nudc cho

Thanh Hoang Dé (anh chup tu vé tinh).
Nguon (N. T. Quang, 2020)

sinh hoat, tudi tiéu, diéu hoa nhiét do. Dudi nuée
nuoi tdm cd, tao ngudn thuc phidm, lam kinh té€
phu (Thuy, 2013). Bén canh hé thong song, ho,
ao, giéng nudc ¢ o vai tro rit quan trong trong
sinh hoat ctia ngudi dan, giéng nudc Champa
khong bao gio can va ludn trong, ngot, ké ca cac
giéng gin bién hay cac ving nudc min, (giéng da
ong ¢ & bao tang Tay Son, giéng ong khoi & Go
Boi...). Ngoai ra, mot s6 ndi doc ven bién mién
trung giéng con c6 mot vai tro thiét yéu trong
hoat dong thuong mai va mau dich ¢ khu vuc
Dong Nam A (Danh, 2016).

Mot phuong thiic dan thay nhap dién doc ddo
dugc ngusi dan mién Trung st dung dé la bo xe
nudc, nguon goc ky thuat bd xe nude dau tién
dugc dung & song Lai Giang - phtt Hoai Nhon
va dugc stt dung nhiéu & khu vuc song tra Quang
Ngii (N. T. Quang, 2020) Theo Quach Tan trong
“non nudc Binh Dinh chép “ trén sdng Lai Giang
ctii mo6i doan vai tran thudc thi c6 mot bd cli ngan
nuéc dé€ xe dem nudc vao rudng. Mua dong lut
10i, xe nudc dugc cat dg di, dén mua heé cic bo
xe dugc lap lai, nudc day nhay ca song. Ngay xua
viéc tri thiy chong han dugc Vua chua va Ba con
nong din dé cao nhu chong giac. Nhiing ngudi
c6 codng trong cong viéc nay thuong dugc dan
lap Dinh, Miéu tho cing muon doi, nhiéu nguoi
dugc Triéu dinh ton vinh phong Thén va sac Tu.
Trudc doi Nha Nguyén, vung ha luu Song Con
tt Binh Khé dén ctia Thi Nai khoang hon 30 km
da c6 trén 30 dap boi 16n nho. Hién nay, van con
dau tich moét s6 Dinh, Miéu tho cac bac tién hién
c6 cong dap dap khai thong muong mang dua
nudc vé dong (Nguyén Thi Thao Phuong, 2006).
Nhiing bién phap chung, phé bién hay dugc dé
cap dén la dap dé bao quanh ngan mdn, chong la
lut, nhung véi nhiing trdn 1a Iyt 16n thi thudng
d€ nudc tran vugt qua dé chia nudc cho ngép ca
vung tranh v& dé 1a cuc bo. Chong xdm thuc, xdi
16 va han ché v& dap, ngudi ta thudng dap nhiing
con dé, con dap nuong theo ngon gié con nudc
chay vong theo thé dat quanh lang, muc dich la
dé con dé ay khong cudng lai luc ty nhién khi
con 1G manh chay vé, nén khong nhat thiét phai
dap thang. Bao quanh lang, ngudi ta trong nhiing
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rang tre La Nga nhiéu gai ken day dé chong gio,
chong 14, bao vé lang, viia d€ lam vt liéu dung lai
nha khi bi bao la lam d6. D€ phong chéng bao,
nha & ctia dan thuong lam thap, mai doc dai, vat
liéu nhe. Cé nhiing vung, trong nha, cac mong
chot gitia cac keo, cot giao nhau khong chot co
dinh d€ c6 su dan hoi va thao lip dugc dé dang.
Maéi 1an c6 bao, ngudi xua thuong dé ngon gié dot
dau thoi qua, khi gié ngting thdi méi néo giang
nha d€ chéng ngon gié ddi chiéu thai giat lai. Bao
quanh lang dugc trong nhiéu ciy xanh, cht yéu la
tre va mot vai loai cay khac hop véi thé nhudng &
tting lang d€ che chan gié (Hién, 2009). St dung
va quan ly nudc trong kién thtic canh quan van
héa song nudc gép phan thiét ké khong gian canh
quan tng pho va tang cuong kha niang phuc hoi
sauld lut. Ao, ho chiia nudce thu gom nudc mua tu
xung quanh cac khu do6 thi va sti dung nudc mua
cung cdp cho hoat dong san xudt néng nghiép,
phuc héi hé sinh thai ngédp nudc. Khi d6 nudc
mua, tiing dugc coi la ngudn gay ngap lut dugc
quan ly thanh mdt khong gian cong cong c6 tinh
thdm my moi trudng cho ngudi dan thanh phé.

3.3. Vin hoa nhén thic, td chiic cong dong

Gia tri ctia nudc dugc thé hién thong qua gia
tri nugc trong hé sinh thai, hé thong van hda dic
trung, Khai niém gia tri dugc hiéu 1a mang lai lgi
ich vat chat hodc y nghia mang tinh biéu tugng
(Yang, 2019). Nudc la vat thé téi can thiét cho cudc
song con nguadi. Poi véi dan tdc Viét Nam do tinh
dong am trong ngdn tli “nudc mang mot y nghia
tugng trung cao quy. Khi ta néi non nudc c6 thé
hiéu la nui song, cing c6 thé hiéu vé qué huong
xu s& - T6 quéc nhu: non nudc Binh Pinh” (Tén,
1967). Gia tri nudc trong doi song van hda dugc
dé xuat trong khung thich ting thé hién vin hoa
song nudc doi véi doi song nguoi dan. Nudc duge
coi trong nhu mot phan cta cac hé thong kinh té
vi né xem nhu mét nguon tai nguyén va tham gia
vao hoat dong san xudt cho cudc séng cta con
nguoi, ciing nhu cé mot gia tri bat ngudn ti moi
quan hé xa hoi ctia no6 véi vi tri trong thé gidi tu
nhién va van hoa (Orlove & Caton, 2010). Khi néi
dén vai tro ctua nude giao su Chu Xuan Dién luu
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y rang “Trong moéi quan hé gitia con ngudi véi tu
nhién, ngudi Viét phu thudc vao tu nhién, nuong
nhd ty nhién hon la chiém linh, lam chu tu nhién.
Khuynh huéng do trong y thiic thé hién thanh sy
ton trong, su sung bai tu nhién, trong hanh dong
thé hién thanh nhiing sy lya chon c6 tinh chét
thich nghi véi ty nhién, tdn dung stic tu nhién
hon la chinh phuc tu nhién, ding stic nguci thay
thé tu nhién. Trong sinh hoat thé hién thanh 16i
song hoa hgp, hoa minh véi tu nhién, gan bé véi
moai trudng tu nhién..." (Dién, 2002). V6i dia hinh
cua tinh Binh Dinh nhu chiéc mang x6i chuc dau
tu Tay sang Dong, 70% dién tich trong tinh c6 do
ddc trén 25° (Duong, 2012). Mua mua 1a kéo dai
tu thang 9 dén thang 11 4m lich, nudc tran xudng
chay xiét nhu thac d6, cuén di l6p dat mau, theo
dong song Con va Ha Thanh d6 vao ddm Thi Nai
nhuom mau trang duc. Nhiing ngudi cé cong
trong viéc ngan dap dap boi, dao vét song muong
dua nudc vé dong ruong dugc ngudi sau lap miéu
tho (miéu ong Van Phong & xa Tay An, miéu ba
Chéau Thi Ngoc Ma va ba Tran thi Ngoc Lan &
phuong Dap Pa...) Ciing theo gia pha Tran tdc:
dudi théi Gia Long (1802 - 1820) viéc tri thuy,
chong han... dugc quy dinh trong “yén udc quan
bang” (N. T. Quang, 2020). Pong thadi 6 day thién
nhién khac nghiét, mua mua la séng nudc bén,
mua kho séng nudc can va nhiém mén thi nguai
dan ky thuit dao giéng ldy nuéc dé séng, dang
chu y dén hé thong giéng nudc ngot clia ngudi
Chéam. Ky thuat dao giéng va tim mach nudc tét,
nhiing cai giéng nudc ngot hay nudc sach dugc
xay dung trén nhiing mién dat kho hanh, han
hén, vao mua khod; con mua mua nudc ban do 14,
nudc chdy cuén cuén ddy ma khong thé dung.
Chi con lai nhiing cai giéng tran tré nudc ngon
(cach noi ctia ngudi mién Trung) luén la nguon
cung cip nudc khong chi nudi song cong dong
ma con la cua quy gid cho cac thuong thuyén
qua lai trén bién Dong trudc day (Dung, 2002).
Nhan thtic gia tri van hoa sdong nudc giup mang
lai kha ndng phuc hoi trong qua trinh quy hoach
xay dung do thi, quan ly va st dung nudc. Dong
thoi tang cuong kha ning phong chong la lut,
xay dung cong dong thich tng.
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B0 xe nudc trén song Lai Giang - Binh Dinh nam 1968
(nguoén: Bdo Binh Dinh (Luu, 2009))

3.4. Thach thic va co hoi van dung gia tri
canh quan van hoda song nuéc trong Quy hoach
xay dung do thi

3.4.1. Thach thiic

Trong qua trinh phat trién do thi, cac yéu to tu
nhién dugc nhan thtc, khai thac triét d€ trong t6
chtic khong gian canh quan do6 thi, nhung khong
con la nhan t6 con ngudi phai thich tng, ma
bang giai phap ky thuat con nguoi cé thé thay doi
tu nhién dé phu hgp véi lgi ich ctia cong dong.
Nho vao su phat trién cua khoa hoc ky thuét, con
ngudi ngay cang co vai tro quyét dinh trong cai
tao canh quan ty nhién va lam thay déi co cdu t6
chtic khong gian do thi. Diéu nay dan dén viéc
canh quan tu nhién dan mat di gia tri trong phat
trién do thi.

Toan cdu hoa dem dén thay déi doi song cua
nguoi dan trong do thi, lam thay d6i bo mat do thi
theo huéng vian minh va hién dai trong mot thé
giGi phang. Tuy nhién, mit trdi clia toan cdu hoa
lam mét di nhiing nhan dién van hoa va su kién
mang tinh dia phuong, mat di ban sic noi chon,
lam gia tang tham hoa sinh thai. Trong quy hoach
xay dung do thi ¢ Viét Nam hién nay, mdc du
van dung nhiing ly luan ctia phuong Tay, nhung
van chu trong ké thtia van hoa truyén théng dan
toc (Khoa, 2004). Tuy nhién, véi kiéu quy hoach
cdu truc do6 thi kiéu “dap khuodn” va “nhap ngoai”
khong tinh dén cac yéu t6 ban sic, vo tinh chi

“hd trg cho céc kiéu t6 chiic khong gian va loai
hinh céng trinh kién triic méi ma khong tao dugc
cac bé d& cho cac yéu t6 kién tric dia phuong
phat trién (Hung, 2017).

Céc hoat dong phat trién do thi bao gio ciing
gay nhiing anh hudng tot, xau véi muic do khac
nhau dén tai nguyén va moi truong & mot pham
vi khong gian va thoi gian nhat dinh. Nhiing
kho khan khi gan quy hoach méi truong va
quy hoach d6 thi thuong gap la quyén lgi dugc
hudéng vé moi truong ctia cac cong dong khac
nhau, tham chi 1a xung dot gita nhiing nguoi
gdy 6 nhiém va nhiing ngudi phai ganh chiu 6
nhiém (von Haaren, 2002).

Nhiing thach thtc trén cling la mét s6 van
dé ting xt van hoéa madi trudng va xa hoi, canh
quan van hoa trong t6 chitic canh quan cac diém
dan cu hién nay & thanh phé Quy Nhon - Binh
binh. Mac du trong quy hoach dinh huéng, muc
tiéu dét ra la xay dung d6 thi nham nang cao chét
lugng moi trudng song cho ngudi dan trong do
thi, song duong nhu cac tiéu chi vé mdi truong do
thi lai rat mo nhat (Khoa, 2009). Quy hoach diéu
chinh thanh phé Quy Nhon dén nam 2035 danh
gia hién trang cac so liéu vé diéu kién tu nhién
theo cdc tiéu chi nganh Quy hoach xay dyng ma
chua van dung cac cong trinh nghién ctiu canh
quan do thi, van hoéa truyén théng. Trong nhiing
truong hop dac biét, khi doi tuong quy hoach
c6 nhiing diéu kién ty nhién phtc tap hodc co6
gia tri cao, khi c6 nhiing su co thién tai méi c6
su tham gia ctia cac nha dia ly - dia chét. Trong
phan khu chtic nang ctia thanh phd, vai tro ciu
tric chiic ndng tu nhién dugc chu trong trong cac
van dé phat trién nong nghiép do thi, tao 1ap canh
quan khu vuc ven song Con, song Ha Thanh. Tuy
nhién, yéu t6 nudc trong dinh huéng quy hoach
canh quan cta thanh phé van dugc tiép cén
thuan tay la yéu t6 tu nhién, chua dugc khai thac
trong tuong quan van héa ting xtt moi truong tu
nhién. Viéc thich ting v6i bién doéi khi hau dugc
trinh bay trong danh gida mdi truong chién lugc
van mang tinh cht quan, dinh tinh va tach bach
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tling yéu t0, chua thé hién dung ciu tric cua cac
tong thé tu nhién ma do thi dugc xay dung (U. T.
B. Dinh, 2014).

Trong thiét ké do thi, viéc phan viung canh
quan doc s6ng Ha Thanh, séong Con dugc dinh
huéng, dé xudt phat trién hanh lang thoat I hai
bén song, xdy dung cac loai hinh gidi tri van hoa
bén song, tao su cin bang gitia khong gian & va
khong gian du lich, kha nang ti€p can, két ndi
hé thdng giao thong cdng cong, giao thong thuy,
dudng bo, di xe dap con han ché, co hoi tiép can
mdt nudc, khai thac tam nhin bo song con it. Két
no6i khong gian canh quan chua chu trong ké thuia
gid tri van héa Sa Huynh va vdn hoéa ngudi Cham
(khong gian kién truc lich st, cong trinh vdn hoa,
hoat dong giai tri van hoa). Bdo vé moi trudng
sinh thai trong viéc quan ly thdm thau nudc mua
trong khu vuc, gido duc tu nhién, phat trién thuc
vat ban dia con han ché (U. T. B. Dinh, 2014).
Do vy, trong cac phuong phap tiép can, phuong
phdp ti€p can truyén théng cho dén gan day chi
dugc coi la mang tinh dia phuong va khong phu
hop véi cac do thi hién dai (M. a. partner, 2018).
Tu nhiing quan diém vé ké thua truyén thdong, vé
xay dung nén kién truc hién dai - dan tdc, véi
quan diém ctia mot s6 KTS noi tiéng & nudc ngoai
(Kenzo Tange, Renzo Piano, Kurokawa), dat ra
nhiing thach thtic doi véi viéc ké thua gia tri cta
canh quan van hda, tao lap ban sac van hoa trong
thiét ké do thi khuc vuc ha luu séng Con, song Ha
Thanh cua thanh phé quy Nhon.

3.4.2. Co hoi

Tl nhiing thach thuc trén viéc két hgp canh
quan van hoéa trong t6 chic canh quan cé thé
xem la nén ting dé€ chia sé kién thtic va xay
dung méi quan hé gitia ngudi dan dia phuong,
nha khoa hoc va nha quan ly dugc hiéu qua tot
hon. Thong qua d6 nguoi dan cé thém kién thic
va nhén thic vé€ moi truong xung quanh dugc
tot hon (Escott, Beavis, & Reeves, 2015). Su suy
gidm nguon tai nguyén nudc trong qua trinh st
dung va quan ly nudc, ngoai nguyén nhéan ty
nhién cua tai nguyén nudc con do tac dong ctia
bién d6i khi hiu toan cdu, hién tugng El Nino,
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va tac dong ctia con ngudi. Mot s6 nguyén nhén
chinh trong viéc khai thac, st dung nudc tu
nhién chua hgp ly, qua trinh xay dung va van
hanh cac cong trinh hoé chiia thay lgi, cong trinh
thay dién, thuy lgi déu gay thay d6i l6n ché do
ngudn nudc, mat can doi tai nguyén nudc va
nhu c4u st dung nudc. Khai thac, st dung chua
di doéi véi bao vé, phong chong suy thoai, can
kiét, 6 nhiém nguén nudc (Huynh, 2012). Quy
hoach va xay dung do thi thong thudng xem
nudc 1a nguodn tai nguyén trong viéc khai thac,
xay dung va quan ly béi cac chuyén gia, nhiing
nguoi diéu hanh khong phai 1a ngudi truc tiép
st dung nguon tai nguyén. Trong khi cac cong
trinh ha tdng ky thuat dang c¢6 gang kiém soat
tu nhién, thi kién thtic van hoa truyén thong thi
hudng t6i su hai hoa can bang véi tu nhién. Tuy
nhién, tinh khong chic chan 1a dac trung cua tat
ca cac hé sinh thai va tinh khong thé doan trudc
ctia cac hiém hoa ty nhién la moét phén cua cudc
song. Nhiing nghién ctiu vé van hoéa ting xti moi
trudng giai phdp tim kiém quy luat cin bang véi
tu nhién trong sti dung nudc va gitup bao vé tai
nguyén nudc mat d€ tranh 1 t6t hon thich tng
v6i mdi trudng xdy dung do thi.

Ngoai ra, su thich ting trong vdn hda, toan cau
héa da tré thanh mot thach thic dang ké d6i véi
viéc 16ng ghép, khai thac yéu t6 nudc trong canh
quan van hoa vao qua trinh quy hoach do thi. Cac
kinh nghiém ting pho va kién thtic quan ly nudc
truyén thong khong con phtt hgp véi cac hé thong
quan ly nudc hién dai (Nguyen & Ross, 2017).
Bén canh do6 kho xac dinh dugc nguoi thuc hién
va st dung thong tin vé canh quan védn héa. Tuy
nhién, viéc két hop gid tri mat nhan thic ctia canh
quan van hoéa thich ting 1a lyt trong qua trinh lap
ké hoach hién nay c6 kha ning mang lai gia tri
cho nguoi dan dia phuong véi tu cach la cac bén
lién quan va danh gia cao sy tham gia cta ho vao
qua trinh ra quyét dinh. Su tham gia tich cuc cta
nhiing ngudi co6 kién thiic phtt hgp cé thé gitp cai
thién diéu kién kinh t€ - xa hdi cia nguoi dan dia
phuong va tao ra ban sic véi canh quan van héa
pht hop (Schwann, 2018).
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4. KET LUAN

Theo cach phan biét gidi tu nhién cua Phuong
Tay xem cac yéu t6 dat, nudc 1a nhiing thuc thé
riéng biét (Jackson, 2005). Piéu nay mau thuan
vGi cach ti€p can thich ting ctia canh quan van
hoéa 1a xuidt phat tii kinh nghiém, nhan thtc va
van hoa Ung xu cta ngudi dan dia phuong véi
moi trudng tu nhién dé€ tao nén sy cin bang hai
hoa gitia am duong (Khoa, 2004). Quan diém nay
nhdn manh triét hoc Phuong Dong, tinh tong
thé clia canh quan vin hoéa phai dugc xem xét
dua trén su tac dong qua lai gitia yéu t6 tu nhién
va yéu t6 nhan tao. Do véy, viéc xem thé gidi tu
nhién can xét & muc do tong thé hodc méi tuong
quan gitia cac yéu t6. Rat kho d€ phan chia van
héa ting xt ctia canh quan vén hoéa trong t6 chtic
khong gian kién tric canh quan thich ting theo hé
thong quy luat, tiéu chudn hién cd. Viéc ké thtia
khong phai ap ddt may mdéc ma la ¢ bién déi cho
phu hop véi cudc song hién tai, hinh thanh nén
su théng nhéat ndi dung, hinh thic mdéi trong t6
chtic khong gian kién truc canh quan, b6 xung
thém ma khong phai thay thé. Dac biét 1a do
su phat trién kinh té€ - ky thuat nhiéu ni dung
quy hoach x4y dung thay déi khic han, khong
thé dung tiéu chi cua nhiing thoi ky trudc day.
Viéc ké thiia nhan thic va giai phap quy hoach
xay dung doi véi canh quan van héa khong phai
ap didt may moc ma 1a ¢ bién d6i cho phu hgp
vGi yéu cau cudc song hién tai, hinh thanh nén
su thong nhat n¢i dung, hinh thic méi trong quy
hoach xay dung do thi. Cac bai hoc kinh nghiém
ti khai thac va st dung nudc trong canh quan van
héa c6 thé dugc thuc hanh trong thiét ké va quy
hoach d6 thi nhu cac chién lugc thich ting véi la
lut, cing nhu cac dé xuat da dugc dua ra d€ ngudi
dan dia phuong tham gia, quan diém vé kha nang
phuc hdi, chidng han nhu:

o Phat huy nhiing gid tri canh quan vdn hoa
trong thuc hanh canh quan va thiét ké do thi. Cac
chién lugc canh quan thich tng cta viéc song
trén vung dat cao, xdy dung hé thong thuy loi
vong quanh va hé thong ao ho chtia nugc. Chién
lugc nay da déng mot vai tro quan trong trong
viéc duy tri khu vuc d6 thi ving ha luu song Con,

song Ha Thanh trudc mdi truong khiac nghiét
va gitp ngudi dan vugt qua nhiéu tran 1a lut &
mién trung. Qua trinh do thi héa dang lam mat
di nhiéu khong gian mat nudc doc theo cac song,
a0, ddm, ho. Do mit di cac ao ho trong va xung
quanh cac thanh phd, nudc mua trong mua mua
mot trong ngudn nude 16n c6 thé duge st dung
dé bé sung nudc ngdm bi mat di.

« Phong chong hiéu qua va ti€p can cé hé
thong dé€ kiém soat la lut: V&i sy han ché vé ngan
sach va trinh d¢ ky thuat, ngudi xua da hoc cach
phong ngtia biang cach lam ban v6i nuéce va chdng
1t lut, ching han nhu x4y dung céc dé bao xung
quanh khu d6 thi, khu vuc dé x6i 18, hay trong tre
giti lang, doc theo hai bén song, thay vi dip dé,
dap dap. Cach phong la lut nay giam ti thiéu tac
dong vao tu nhién, dong thoi dap ting nhu cau
ctia con ngudi. Viéc ap dung cach ti€p can cua
ngudi trong viéc xay dung mot hé thong lién két
tich hgp kiém soat 1 lut véi gidi quyét nudc mua
bao, biang cach giam dong chay ctia nudc va git
nudc thong qua thiét ké canh quan van hoa.

o Quy hoach canh quan van hoéa gin lién quy
hoach ha tang xanh. Quy hoach ha tang xanh
ciing can dam béo cac nguyén tac ctia quy hoach
khong gian xanh, dac biét la xay dung hé thong
ma moi ngudi dan déu cé quyén ti€p can binh
dang va phat trién khong gian cdnh quan xanh
cang it lam t6n hai dén hé sinh thai tu nhién cang
tot. Khong gian xanh ¢6 thé dugc quy hoach theo
cach tiép can sang tao hodc tiép can don gian
la khong gian gin véi thién nhién. Quan ly quy
hoach cin xay dung va kiém soat mang luéi cac
hé sinh thai cho tting khu vuc d6 thi, nham phan
tich rd sy tuong tac trong phat trién canh quan.
Trong viéc quy hoach va cai tao cac do thi theo
huéng két hop gitia cac yéu t6 sinh thai, kinh
té va van hoa truyén thong, co sé ha tang xanh.
Co s6 ha tang xanh nay sé tré thanh khuo6n khé
cta tdng trudng do thi va cung cip thém dich vu
sinh thai (P. V. Quang, 2020). Cac h¢ thong nuéc
nhan tao dugc tao ra & luu vic séong Con, song
Ha Thanh thich tng véi 1a lut va ngap ung véi
da chtic nang bao gom: giam 1 lut, tudi tiéu, san
xudt, dia diém ngam canh, giai tri va sinh hoat
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van héa nghé thuat. V€ quan ly quy hoach, ngoai
tinh dinh huéng, viéc phan cap hé thong quan ly
dé thuc ddy quyén tu chu la diéu kién tién quyét
dé thuc hién.

Can chu y dén ké thua truyén thong tot dep
cta dia phuong trong viéc phong chéng thién tai
thong qua xay dung cdng dong thich tng, nang
cao nhan thtc ctia cong dong doi véi moi trudng
tu nhién, méi trudng xa hoi. Trong boi canh suy
thoai moi trudng ngay nay trén toan cdu, ddc biét
la trong boi canh cta cac nudc dang phat trién,
khung phén tich trén c6 thé hiiu ich d€ kham pha
kién thiic van hda, cac gia tri nhén thtic ctia ngudsi
dan dia phuong déi véi mai truong. Hudng tiép
can nay cling giup cac nha quy hoach do thi, cac
nha nghién ctiu khoa hoc va nha thiét ké canh
quan ¢ thé cai thién quan ly nudc, xay dung kha
nang chdng 1a lut & cac khu vuc do thi va phat huy
nhiing gia tri ban sic cua cac do thi.
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1. DAT VAN DPE - INTRODUCTION

Xay dung cdc cong trinh ngdm trong nhiing
diéu kién dia chat va dia chét thay van phtc tap
nhu trong cac thanh pho 16n cua nudc ta, ap luc
dat da tac dung lén vo va chuyén dich cua dat da
sé 1a 16n. Trong va sau khi thi cong dao cac cong
trinh ngdm, moi truong dat da xung quanh cong
trinh c6 thé 6n dinh lau dai hay khong 6n dinh
6 cac muc do khac nhau. Néu duéi cac tac dong
khéc nhau, moi trudng dat da van 6n dinh theo
yéu ciu vé thdi gian, khoang tréng c6 thé dugc
st dung ma khong can c6 bién phap bao vé nao
ca. Ngugc lai néu mai truong dat da mat 6n dinh
(xuét hién cac hién tugng tréc v6, sap 16 ciing nhu
bién dang, dich chuyén du 16n), can thiét phai ap
dung cac bién phap ky thuat dé cé thé st dung
khoang trong binh thudng theo yéu cau. Cac bién
phap ky thuat dé dugc goi la cac bién phap bao vé
va chong gii cong trinh ngam.

Dé lam viéc t6t trong moi truong dat da khac
nhau va mang tinh hgp ly cao thi két cau vo ham
thuong dugc cdu tao boi nhiéu 16p vat liéu va cac
16p vét liéu d6 dugc lién két v6i nhau. Két cau vo
ham nhiéu 16p thudng cé cac loai nhu sau:

- Két cau loai 1: gdbm c6 neo (co6 thé la neo thép,
cap, neo bétdong cot thép) va bétong phun. Loai
két cau nay thuong dugc st dung & nhiing noi dat
da cting. N6 dam bao c6 do bén, do tin cdy cao,
kinh t€ va dé thi cong.

- Két ciu loai 2: gobm 16p vo lap ghép bang
bétong va bétong cdt thép nguyén khai, loai nay
pht hop hon ca trong truong hop tai trong phan
bd khong déu.

- Két cau loai 3: gom c6 3 16p bén trong la gang,
bén ngoai la bétong cot thép toan khoi, 16p gitia
la 16p chong tham. Thudng dugc st dung trong
nhiing diéu kién dia chat phic tap, chiu ap luc
nudc va ap luc dat da lon.

- Két cau loai 4: gom c6 vo thép bén ngoai, gitia
bétong, trong vo thép, trong cuing la 16p bé tong
tang cuong. Thuong st dung trong nhiing diéu
kién dia chét phtc tap va chiu ap luc 16n. Khi bo
tri gitia cdc 16p trong va ngoai bang cac 16p déo
nhu Bitum thi I6p bén ngoai va 16p bén trong co6
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thé trugt, nén 16p bén trong khong co lién két
cling véi dat dd nho vay ma khi lam kho hodc khi
dao boc tach dit da két cdu vo van git dugce kha
ndng chiu lyc ctia no.

Truong hgp cong trinh ngdm qua séng hay xay
dung & viing c¢é nudc ngdm nhiéu thi vo ham hgp
ly hon ca sé la vo hdm cdu thanh gom mot vo lap
ghép két hgp véi vo bé tong cot thép nguyén khoi
v6i chiic nang chiu lyc va chong tham trong qua
trinh thi cong (chong tam) cling nhu trong khai
thac. Cong trinh ngam cé cdu tao hai l6p phu hgp
v6i dia hinh dia chét va diéu kién dia chat thuay
van ctia khu vyc dong bang séng Ctiu Long.

Cac phuong phap tinh toan hién hanh chua cé
thé danh gid hét cac dic diém céu tao do. Dudi
day sé xay dung phuong phap tinh vé hai 16p
nham khdo st cic dic diém nhu da néu trén.

2.CO SO LY THUYET: THEORETICAL BASIS

Sa do tinh:

Tai trong tac dung lén 16p két cdu vo ham gom:
tai trong phap tuyén p va tai trong ti€p tuyén q.

Xét két cau gom 2 16p tru tron lién két véi nhau.
Do bén cua két ciu vo hai 16p xac dinh trudc hét
bdi 16p trong, diéu kién lam viéc ctia né la bat loi
nhat vi mét trong cta vo khong cé thanh phan
tng suat huéng tam, vi vy tai day vat liéu lam
viéc chiu nén don huéng (theo thuyét bén Morh)
va no sé bi pha hong dau tién. con véi vo ngoai
vat liéu chiu nén thé tich, d6 bén ctia né cao hon
nhiéu, ngoai ra ngay ca bién dang phi dan hoi ctia
vO ngoai con xa mdi dan dén pha hong két cau vo
ham vé tong thé.

Tai trong tinh toan chon dang bat lgi nhat cho
16p vé ngoai cua [2]:

p=p, +p, cos20;

q=dq,sin20 } )

Tai trong tinh toan tac dung lén 16p vo ham
tha 2:

p, =P, + P, cos 26;}

. (2)
q, =g, sin 26;
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Hinh 1: Phan tich so do tinh

Cac gid tri p'; p', tim tli diéu kién bang nhau
ctia cac chuyén vi ctia cac vanh trung gian tai cac
tiét dién theo duong kinh 16p vo bén trong va l6p

vd ngoai.
Py = Py ! (3)
o~ Po T
b 1+ﬂmLG
a
;[(2132 _q2)+ C(pz _2q2 )]
1

-I-q'2 [(1+‘E;1mLGj+2(c+c1 l;mmﬂ

o 4
P, b, b (4)
2 1+€mLG + C+C1€mLG

Trong do:
3
a= I ;b= a! ;= 2J12;
EF 18E K, Er
I, r; 2],

= ) ;
E2r2

¢

“TER T ER
272 2%2

Trong cac cong thtic trén:

r - ban kinh st dung ctia cong trinh ham, m;

r, - ban kinh ctia 16p vé thid nhét, m;

r,- ban kinh ctia 16p vé ham tht hai, m;

M, - m6 dun dan hdi ctia 16p vo thi nhat;

M, - m6 dun dan hoi ctia 16p vo thi hai;

F - dién tich mat ct ctia 16p vo thi nhat, m?

F_ - dién tich mat cat ctia 16p vo thi hai, m*.

Trong cong thtic (3), (4) dua vao hé s6 m
dugc xdc dinh nhu la ty s6 cta cac chuyén vi
huéng tam cua 16p vo lap ghép u . va lép vo

nguyén khoi u va cho phép tinh todn yéu t6 lap
ghép cta cac 16p don.

m, . - ty s6 giffa chuyén vi huéng tam cua I6p
v0 lap ghép u, . v6ilop vo bé tong cot thép nguyén
khoi u,;

_Yie

LG
uTK

Khi tinh toan thiét ké va thi cdng ching ta can
luu y tinh todn cac khéi lap ghép sao cho hop ly.
D6i véi vo hdm hinh tron trén moéi doan vé him
rong khoang 100 cm, vd ham c6 thé chia thanh
nhiéu khoi hinh chii nhat cong la nhiing ban
ddc hay ban c6 suon. Kich thude ban tuy thudc
vao kich thudc tiét dién va phuong tién thi cong.
Trong cac khoi lap ghép, déu co6 bo tri 16 dé sau
nay dung bom cao dap bom viia ra sau vo ham.

Tu (3) va (4) c6 thé tim dugc gia tri giéi han khi
mat tinh lién tuc trén madt ti€p xdc tic la nhiing
truong hgp thuong gap trong thuc té:

R 5)
pz_pzrl bl 2+°1
1+mLGg. Ttc

Biéu thtic (3) van coOn lai nhu cG;

Khi khao sat anh hudng ctia hé s6 ap luc hong
chung ta xdc dinh 4p luc thang dling nhu trudng
hop trén. Con ap luc ngang tac dung 1én vd cong
trinh ngdm: Q = mQQV.

Tt cac gia tri Ging sudt ti€p xuc, c¢d thé tinh toan
noi luc trong vo nhiéu 16p theo cac cong thiic sau:

1 ' '

M, :gr1 [(pzr —p2r1)2 —(qzr — Q1 )] c0s 20;

1 (pzr_p'zrl)_ (©)
—Lp, — = cos 26;

3 _2(q2r - q;I] )

M, = %(2p'2 - q'z)cos 26;

N, =r, (po —ngﬁcos 29}

Moi lién hé trén nhan dugc tu viéc nghién

(7)

ctiu lam viéc ctia 16p vo nhu cac vong dan hoi.
Trong thuc té, cac I6p riéng cua 16p vo két ciu
c6 thé thuc hién tlii cic thanh phan lap ghép.
Trong trudng hop khi két cau dugc tao thanh tu
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cac thanh phan lap ghép véi lién két chiu kéo
trong cac vi tri n6i ghép hoac khong c6. Moéi néi
ghép cua cac thanh phan ctia 16p vé nay khong
phai la cting tuyét doi tai vi c6 thé ma dugce cac

o0 PliPA|  International Conference on sustainable construction development in the context of climate change in the Mekong Delta

Két qua tinh toan cho cong trinh ngam hai 16p
v6i: (Thi nguyén chiéu daila m, Lucla T).

o Tai trong ding: Q, = 4 T; Tai trong ngang
Q=2T;

vi tri n6i ghép. « Chiéu day 16p vé ngoai d, = 0.30 (m); Chiéu
day 16p vo trong d, = 0.30 (m);

3. CACKET QUA TINH TOAN + Bén kinh him tinh todn R, = 4.15 (m); R

1. Khéo sét anh huéng ctia miic d6 lip ghép =445 (m);
m, . dén néi luc trong cac 16p clia cong trinh « M6 dun dan hoi E, = 265.10° MPa; E,
ngam hai l6p. =200.10* MPa.
Bang 1. Két qua tinh toan momen va luc doc
Tai ¢ =0°
Hésom,
0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4
M, 1.1912 | 1.3360 | 1.4631 | 1.5754 | 1.6755 | 1.7653 | 1.8461 | 1.9194 | 1.9861 | 2.0471
N, 2.5402 | 2.3190 | 2.1269 | 1.9584 | 1.8094 | 1.6767 | 1.5578 | 1.4506 | 1.3535 | 1.2651
M, 2.0708 | 1.9357 | 1.8172 | 1.7124 | 1.6191 | 1.5354 | 1.4600 | 1.3916 | 1.3294 | 1.2725
N, 12.7932 | 13.0143 | 13.2065 | 13.3750 | 13.5240 | 13.6567 | 13.7756 | 13.8828 | 13.9799 | 14.0682
Tai ¢ = 45°
Hésom,
0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4
M, 0.8427 | 0.9451 | 1.0350 | 1.1145 | 1.1853 | 1.2487 | 1.3059 | 1.3578 | 1.4050 | 1.4481
N, 2.4817 | 2.2605 | 2.0684 | 1.8998 | 1.7508 | 1.6181 | 1.4992 | 1.3921 | 1.2950 | 1.2066
M, 1.4648 | 1.3693 | 1.2855 | 1.2114 | 1.1453 | 1.0861 | 1.0328 | 0.9844 | 0.9404 | 0.9002
N, 12.3100 | 12.5217 | 12.7055 | 12.8666 | 13.0090 | 13.1358 | 13.2494 | 13.3518 | 13.4445 | 13.5288
Tai ¢ = 90°
Hés6m,
0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4
M, 0.0009 | 0.0011 | 0.0012 | 0.0013 | 0.0013 | 0.0014 | 0.0015 | 0.0015 | 0.0016 | 0.0016
N, 2.3403 | 2.1192 | 1.9270 | 1.7585 | 1.6095 | 1.4768 | 1.3579 | 1.2507 | 1.1536 | 1.0653
M, 0.0016 | 0.0015 | 0.0014 | 0.0014 | 0.0013 | 0.0012 | 0.0012 | 0.0011 | 0.0011 | 0.0010
N, 11.1434 | 11.3321 | 11.4957 | 11.6390 | 11.7655 | 11.8781 | 11.9788 | 12.0695 | 12.1517 | 12.2263

M,, M, - m6 men trong 16p v6 thu nhét va thi hai (T.m);
N, N, - luc doc trong 16p vo thii nhét va thd hai, (T).
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;; —x— N2 4 —x—N2
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a—l , | 212 & L3 = "
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:__o——o———‘——’—‘_‘—_’——‘ 0 Lx] —R’—_‘;_ R R R ——X—— X —— X ——%—
0 I 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10
He s6 I4p ghép mis Hé s6 lap ghép mie
Hinh 2: Anh hudng ciia hé s6 miic do ldp ghép m, Hinh 3: Anh huidng ciia hé s6 miic do lip ghép m,
dén moémen va luc doc trong hai l6p ctia vé tai 0 = (° dén moémen va luc doc trong hai I6p ciia vé
(Tai dinh) tai 0 = 45° va 0 = 90° (Tai hong) (tiép theo)
16 2. Khao sat anh hudéng ctia hé s6 ap luc hong
14 R ———— m,, dén gid tri noi luc trong cdc 16p ctia cong trinh
ER N ngdm hai 16p véi:
——mQ
2 "] Ml Trong truong hop nay ta xét tai trong ngang
z Y] __;‘2 tac dung 1én két cau vo ham:
s 6 - 2 . ’ 7 .
z; —x—N2  Tai trong ding: Q, = 4; Tai trong ngang
.
}E' 5 ] e 4] Qh = mQ'QV;
CHE e e, + Chiéu day 16p v6 ngoai d, = 0.30 (m); Chiéu
| L day 16p vo trong d, = 0.30 (m).
Hé 56 lap ahép mue + Ban kinh him tinh todn R, = 4.15 (m);

R =445 (m).
+ M6 dun dan hoi: E, = 2,65.10* MPa; E
=2,00.10* MPa.

Hinh 3: Anh hudng ciia hé s6 miic do ldp ghép m,
dén moémen va luc doc trong hai lép ctia vo 2

tai 0 = 45° va 0 = 90° ('Tai hong)

Bang 2. Két qua tinh toan momen va luc doc
(tinh cho truong hop m, .= 0,50)

Tai 6 =0°
m, 0.1 0.2 0.3 0.4 0.5
M, 2.1442 1.9060 1.6677 1.4295 1.1912
N, 2.4460 2.4696 2.4931 2.5166 2.5402
M, 3.7274 3.3132 2.8991 2.4849 2.0708
N, 10.4340 11.0238 11.6136 12.2034 12.7932
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Bang 2. (Tiép theo)

Tai O = 45°
m, 0.1 0.2 0.3 0.4 0.5
M, 1.5168 1.3482 1.1797 1.0112 0.8427
N, 2.3407 2.3759 24112 2.4464 2.4817
M, 2.6367 2.3437 2.0508 1.7578 1.4648
N, 9.5644 10.2508 10.9372 11.6236 12.3100
Tai 6 =90°
m, 0.1 0.2 0.3 0.4 0.5
M, 0.0017 0.0015 0.0013 0.0011 0.0009
N, 2.0863 2.1498 2.2133 2.2768 2.3403
M, 0.0030 0.0026 0.0023 0.0020 0.0016
N, 7.4645 8.3842 9.3040 10.2237 11.1434
Bang 3. Két qua tinh todn mémen va luc doc (tinh cho truong hgp m = 0,90)
Tai 0 =0°
m, 0.1 0.2 0.3 0.4 0.5
M, 3.0160 2.6809 2.3457 2.0106 1.6755
N, 1.6281 1.6734 1.7187 1.7641 1.8094
M, 2.9144 2.5905 2.2667 1.9429 1.6191
N, 11.2519 11.8199 12.3879 12.9559 13.5240
Tai O = 45°
m, 0.1 0.2 0.3 0.4 0.5
M, 2.1335 1.8964 1.6594 1.4223 1.1853
N, 1.5228 1.5798 1.6368 1.6938 1.7508
M, 2.0616 1.8325 1.6035 1.3744 1.1453
N, 10.3249 10.9960 11.6670 12.3380 13.0090
Tai 6 =90°
m, 0.1 0.2 0.3 0.4 0.5
M, 0.0024 0.0021 0.0019 0.0016 0.0013
N, 1.2684 1.3537 1.4390 1.5242 1.6095
M, 0.0023 0.0021 0.0018 0.0015 0.0013
N, 8.0866 9.0064 9.9261 10.8458 11.7655
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He¢ s6 1ap ghép m, = 0,50

Truong hgp hé so dp luc hong m,= 0,50

Hg s6 lap ghép m,, = 0,90

Truong hgp hé so dp luc hong m,= 0,90

Hinh 4: Anh hudng ciia hé s6 dp luc hong m,, dén momen va lic doc trong hai I6p ciia v6 tai goc ¢

4. KET LUAN - CONCLUSIONS

Nghién ctiu tinh toan ap luc dat da tac dung
1én v6 ham nhiéu 16p d€ xac dinh ndi lyc xudt
hién trong vé ham véi két cau vo ham 2 I6p
trong d6 co 16p vo lap ghép ching toi rat ra mot
s6 van dé:

1. Cac gia tri noi luc tai cac vi tri ¢ = 0°, 45°
va 90° ¢6 gia tri 6n dinh nam trong khoang c6
hoanh d¢ 6 - 8 tuong ung véi m .= 0,9 - 1,0 tiic
la chuyén vi ctia hai l6p 1a tuong duong sé cho ndi
luc hop ly (Bang 1; Hinh 2, 3).

2. Trong cung nhiing diéu kién, hé s6 lap ghép
it anh hudng t6i quy ludt thay ddi cta ndi luc
theo hé s6 ap luc hong, tii Bang 2, 3 va Hinh vé 4
c6 thé thiy vo nhiéu 16p pht hgp hon ca trong

dat da yéu c6 hé s6 ap luc hong 16n (mQ =0,4-0,5),
két qud nghién ctiu moi dung lai ¢ gid trim = 0,5,
v6i cac gia tri 16n hon cin c6 nghién ctiu b6 xung.

3. Tu cac két qua tinh todn c6 thé ap dung
phuong phap tinh & trén d€ nghién ctiu tinh todn,
thiét ké cac vé ham hai 16p trong diéu kién dat da
yéu & nudc ta nhu & dong biang song Cliu Long
va st dung trong cac cong trinh Qudc phong nhu
cong trinh ngadm cho S& chi huy, cong trinh ngam
4n ndp cho bo doi.
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NGHIEN CUU PHUONG PHAP TINH TOAN DAO PONG RIENG
CUA HE KET CAU DAY CUNG THEO PHUONG PHAP
NGUYEN LY CUC TRI GAUSS

A RESEARCH ON CALCULATION METHODS OF NATURAL VIBRATIONS
OF RIGID CABLE STRUCTURE SYSTEM BASED ON THE GAUSSIAN
EXTREME PRINCIPLE METHOD

Pham Hong Hanh, Pham Van Trung

ABSTRACT:

Rigid cable structure is a cable structure system that takes into account a flexural stiffness. When the
rigid cable oscillates, unlike the cable, it is necessary to consider the bending moment component in the cable.
The current theories of calculating oscillations for rigid cable is limited. At present, the theory of rigid cable
calculation based on the beam-like method. In the report, the author prsented a research on calculating the
natural vibrations of rigid cable structure system based on the Gaussian Extreme Principle method of Pro.Dr.
Ha Huy Cuong and combines with computational programming on the basis of Matlab. The calculation theory
is clearly built, the rigorous solution algorithm program has achieved accurate results for the mathematical
problem of natural vibrations of rigid cable structure system.

KEY WORDS: Rigid cable structure; the Gaussian Extreme Principle method; natural vibrations.

TOM TAT:

Két cau day cting 1a hé két cau day cé xét dén do ciing khang uén. Khi day dao dong, khac véi day mém ta can
xem xét thanh phdn mo6 men uén trong day. Céc ly thuyét tinh toan dao dong cho day cting con han ché. Hién nay,
cac ly thuyét déu tinh toan theo phuong phéap tuong tu dam. Trong bdo cdo, tac gia trinh bay nghién ctiu tinh toan
dao dong riéng hé két cdu day cling theo Phuong phap nguyén ly cuc tri Gauss ctia GS.TSKH Ha Huy Cuong va
két hop lap trinh tinh toan trén nén Matlab. Ly thuyét tinh toan dugc x4y dung r6 rang, chuong trinh thuét toan
giai chat ché da dat dugc két qua chinh xac cho bai toan dao dong riéng ctia hé két cau day cling.

TU KHOA: Két cdu day ciing; phuong phdp nguyén ly cuic tri Gauss; dao dong riéng.
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1. DAT VAN BE

Két cau day cing la hé két cau day c6 do cting
khang uén nhét dinh [6]. Trong thuc té, khi chiu
tac dung ctla tai trong, trong ddy phat sinh thanh
phan mé men uén du l6n khong dugc phép bo
qua. Hé két cau day ctling ché tao tu vat liéu thép
dinh hinh tiét dién chii I hodc cic thanh thép t6
hop lai v6i nhau [2 - 6]. Khi xét ti s6 gitia ing
sudt do m6 men udn gay ra trong ti€t dién 16n
hon 5% ting sudt do luc cang géy ra, khi d6 day
dugc quan niém la day cing [4]. Khi tinh toan
day cting, ngoai viéc nghién ctiu tac dung tinh ta
cling can phai nghién ctu tac dung cta tai trong
dong, trong d6 van dé nghién ctiu dao dong riéng
la mot phan khong thé bo qua. Cac ly thuyét tinh
toan dao dong riéng ctia day cting hién nay chua
dugc dé cap nhiéu. Mot s6 ly thuyét nghién ctiu
tinh toan dua trén ly thuyét tuong tu dam. Trong
bao cdo nay, nhom tac gia trinh bay mét phuong
phép tinh todn dao dong riéng két cdu day ciling
chuyén vi 16n, chiu tic dung hiu han bac ty
do trong so do bién dang, theo “Phuong phap
nguyén ly Cuc tri Gauss” ctia GS. TSKH Ha Huy
Cuong. Cac vi du tinh todn két hgp gitia ly thuyét
da x4y dung va lap trinh trén phan mém Matlab,
da nhan dugc két qua chinh xac cho bai toan tinh
tan s6 dao dong riéng co ban, vécto riéng va cac
dang dao dong riéng tuong ting ctia day cing c6
dang ché tao ban ddu la cung tron va day ctling
dang parabol.

2. TINH TOAN DAO PONG RIENG CUA
DAY CUNG
2.1. PAT BAI TOAN

Xét mot day cling dang thanh cong vong, cang
qua hai goi tua A, B, nhip déy la L, do vong ché
tao cua day la f. Day cting chiu tdc dung ctia cac
khoi lugng tap trung: Khoi lugng ctia cac két cau
bén trén quy vé tap trung tai nat phia trén co
cuiong do G..

Day cting dugc ché tao tu thép t6 hgp co tiét
dién mat cat ngang A, . Vatliéu lam day c6 modun
dan hoi chiu kéo (nén) 1a E.
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Yéu cdu: Xac dinh cac tan s6 dao dong riéng
co ban, véc to riéng va dang dao dong riéng
tuong tng.

R
200 < &

)2%—)&

L(m)

Hinh 1. So do dong liic hoc day ciing
dang thanh cong vong

2.2. Xay dung bai toan tim dao dong

Viéc xdy dung va giai bai toan xac dinh cac tan
s6 dao dong riéng co ban, véc to riéng va dang dao
dong riéng tuong ting theo phuong phap nguyén
ly cuc tri Gauss dugc xay dung tuong tu nhu xay
dung va giai bai toan hé két cau chju tac dung cta
tai trong tinh. Khac biét la trong qua trinh lay dao
ham cta phiém ham Z theo cac bién, quan niém
luc quan tinh doc lap véi chuyén vi. Sau khi ldy
dao ham, thay luc quan tinh dugc tinh theo dao
ham ctia chuyén vi vao hé phuong trinh téng quat.

Chon hé truc toa do c6 goc toa do O tai gobi
A, truc Ox theo phuong ngang trung véi phuong
AB, truc Oy theo phuong dting.

Déy ctling chiu tac dung cta cac khdi lugng
tap trung tai nut day. Duéi tac dung ctia moét kich
thich nao do, day sé dao dong. Cac diém nut sé
léch khoi vi tri cAn bang va lam cho cdc phan td
day bi co gian va phat sinh cac thanh phan ndi
lyc. Tap hop céc luc tdc dung lén khoi lugng M,
laP.

Gia st khoi lugng tai nat k la G,. Khi hé day
cting dao dong. Khéi lugng G, c6 phuiong trinh
dao dong theo phuong thang ding la:

y () =v.e” (1)

Lyc quan tinh tdc dung lén khéi lugng G, 1a.
oy . ‘

f =G, atg ) =G, 0’v, e )

Xét mot phan ti day cing ik gitia hai nuat i, k.
Goi toa do nut i, k (i, k =1,2,3,...n) ctia phan tu day
cling trudc khi chiu tdilai(x , y,,) vak(x ,, y,,)-
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Khi day cling chiu tac dung cta cac nguyén
nhan bén ngoai, nadt i, k di chuyén dén vi tri i, K
va c6 toa do mdi lai'(x, y,), K(x,, y,) (Hinh 2).

y
Yox

Yoi
Yk
Yi

(0] Xo.i Xi

.

Hinh 2. So do chuyén vi doan dady ciing

Dua trén so d6 chuyén vi ctia doan day cting,
chuyén vi ctia ndt thi i theo phuong ngang va
theo phuong diing dugc xac dinh nhu sau:

U =X = Xoi 3)
Vi=VYi Yo,

Chiéu dai cdc doan day tridc bién dang S . va
sau bién dang S, dugc xdc dinh theo so d6 hinh
hoc la:

S0 :\/(XOk _XOi)2 +(Y0,k ~Yo,i )2

2
S; = \/ Xk Xi Yk Yi)

Noi luc tai tiét dién thu i dugc xac dinh bang
phuong phap mét cit bén phai tiét dién (i-1) trong
so do bién dang, ta dugc:

Tinh noilyc T, Q va M, .

Ti:[HA—iZI:PXk].cos(a [VA Z k} sin(a;)

k=1

(4)

i-1

Mi*l :VA'Xi _HA'yi _ZPyk'(Xl _Xk
k=1

)+2ka'(Yi -vi) (5)
=i

[HA+Z kjs1n(oL)+EVA ZPykjcos(a)

k=1

Trong do: a. - La goc nghiéng ctia doan tht i

v6i phuong ngang.
Sin(ai) — Yk —Yi
\/(Xk _Xi)z +(Yk —Yi)2
) (6)
cos(at;) = Xk~ Xi

\/(Xk _Xi)z +(Yk _Yi)z

H,, V, va H,, V: la phan luc tai goi A, B c6
thé dugc xdc dinh bing phuong trinh cin bang
néu hé day cting la tinh dinh. Trong truong hgp
hé day cting la siéu tinh ta quan niém cac dai
lugng nay la an so.

ly
Va
A PyOl X
C P -
Hy ® 01 y02
P.a1 @) 02J §?
Px02
P
i
Xo,i

Hinh 3. So do tinh todn ndi luc ddy ciing chiu tdi

Céc tai trong tap trung dugc dit tai cac diém
nut chia doan va doan day gitia hai nut dugc quan
niém la thdng, nén cic thanh phan noi luc T.vaQ,
trong doan S, la hing s6.

Thanh phan mé men trong doan S, bién thién
theo quy luat bac nhat dau (i-1) la M, | va dauila
M.. M6 men tai tiét dién cach dau (i-1) mot doan
s dugc xac dinh nhu sau:

M. — M.
(s) M11+ IS I_IS;

i

0<s<S.  (7)

Ap dung phuong phép Nguyén ly cuc tri Gauss
cho bai todn véi tai trong tap trung tai cac nut
theo hai phuong, ta cé:

si 1
2= a3
i=l o EA
1

n

1 i=1 0
n si

+Y I

i=1 ()

Thay Mi cong thtic (7) vao (8). Luuy T, va Q,

trong cac phén ti la hdng s6, rut gon biéu thuc ta

(8)
)2 ds—2) f v, = Min

dugc phiém ham lugng cudng btic ctia bai toan
theo phuong phap Nguyén ly cuc tri Gauss:

n S. n S.
2= (W L (@)

- i1
+ZIEI[ a7t

M -M,_,
i=l ¢

— Min

(9)
jds 22 k- Vi

i
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Trong do: n - s6 nut, s6 phan ti cua day cing.

Dbé kich cho hé dao dong ta cho trudc mot do
léch nao dé, vi du tai ntt k cho mét do leéch v, .

=V, — V=0 (10)

Vay bai toan dao dong riéng cua hé két cau day
cting la tim cuc tri cta phiém ham Z (9) véi mot
diéu kién rang budc g (10).

2.3. Gidi bai toan dao dong

2.3.1. biéu kién bién va diéu kién lién két

Gan cac gia tri tai goi tua bang gia tri ban dau:
Yk = Yok (11)
2.3.2. Phuong phap gidi bai todn

Xk =Xok>»

Ap dung phuong phdp thiia s6 Lagrange, giai
bai todn tim cyc tri ctia phiém ham Z (9) véi diéu
kién rang budc g (10). Ham m& rong F véi mot
thiia s6 Lagrange A nhu sau:

F=Z+Ag— Min (12)

Diéu kién cuc tri cua (12) lay theo bién phan
kiéu Gauss:

oF
20

T,
18>

i 0y;

Khi lay dao ham theo d 1éch cuia cac nut trong
phuong trinh (13), ta quan niém luc quan tinh
doc lap véi do 1éch, khong phu thudc vao do 1éch.
Sau khi ldy dao ham, thay luc quan tinh dugc tinh
theo dao ham cua chuyén vi vao hé phuong trinh
téng quat.

Giai hé phuong trinh (13), xac dinh toa d¢ cac
diém dat luc trong trang thai bién dang. Chuyén
vi clia cac diém dit luc xic dinh theo (3).

Hé phuong trinh (13) la hé phuong trinh phi
tuyén nén viéc tim nghiém kha phtic tap.

F _,

B (13)

5

Ap dung phan mém Matlab lap trinh tinh toan,
ap dung ham fsolve véi ct phap:

options=optimset('Display’,'iter');% Option to
display output

[x,fval] = fsolve(@myfun,x0,options)

Theo yéu cau ctia ham fsolve trong Matlab thi
day la thuat toan ldp, chuong trinh tinh dugc lap
tlt mot bo nghiém x bt ky. Ta 1y x chinh la toa
do6 ban dau.
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Mait khac ham fsover can ¢6 mot ham duoc dat
tén c6 dinh la myfun.m déy la ham chua hé cac
phuong trinh can giai va cac dinh nghia.

Sau khi xdc dinh dugc toa do cua cac diém nut
trong so do bién dang, tién hanh xac dinh cac dai
lugng nghién ctu.

2.3.3. Thudt todn tinh todn

* Ddu vao:

X, Yo, - gld tri toa do6 cac diém nat trong so do
ban dau da biét;

EA - gid tri d0 cling mdt cit ngang clia cac
phan tu day da biét;

M, - khéi lugng tap trung tai nut i.

* Ddu ra:

X; Y, - gid tri toa do cdc di€ém nut trong so do
bién dang cin tim;

o, - tdn s6 dao dong riéng;

u; v, - 1a gid tri véc to riéng cua cdc di€ém nut
trong sa do bién dang can tim.

* Budc 1. Chudn bi s6 liéu ddu vao bai todn:

Toa d0 (Xo’i, yo,i) cta cdc diém nut & trang thai
ban dau;

Dién tich tiét dién cac phéan ti A; m6 dun dan
ho6i E; m6 men quan tinh I ctia cdc phén tu;

Khéi lugng tap trung tai cac nit G..

* Budc 2. Thiét lap cong thiic tinh chiéu dai
phdn ti:

Cong thuc tinh chi€u dai ban déu S, chiéu
dai sau bién dang ctia phén tti (4) S, theo toa do
ban dau.

* Budc 3. Thiét lap cong thiic tinh ngi luc phan
ti va chuyén vi cdc niit:

Cong thtc tinh noi luc cta phan ti (5);

Cong thtc tinh chuyén vi ctia nit u;; v, theo
toa do nut (3).

* Budc 4. Lap phiém ham Z tinh cdc dao ham
riéng:

Lap phiém ham Z theo coéng thuc (9) cta
phuong phap nguyén ly cuc tri Gauss;

Tinh dao ham riéng theo (13) lap nén hé
phuong trinh F = diff, quan niém luc quan tinh
nhu luc ngoai;
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Gan lai luc quan tinh vao ham E

* Budc 5. Thiét lap ham myfun:

Dung Iénh function: Dinh nghia cac bién theo
ct phap cta ham myfun;

Gan cac dai lugng: toa do ban dau; tai trong tac
dung; d6 cling mat cat phén tl

* Budc 6. Gidi hé phuong trinh:

Nhap b¢ s6 liéu bat dau, chon ngay gia tri toa
do ban dau la x;

Dung lénh fsolve - Giai phuong trinh f(x) = 0
trong khu vic gan x ;

Cu phap: options=optimset('Display’,'iter’);%
Option to display output

x,fval] = fsolve(@myfun,x0,options)

* Budc 7. Dinh dang s6 liéu ddu ra:

Sap xép cac dai lugng cin tim theo yéu cau
diu ra;

Bang véc to riéng. Tan s6 dao dong riéng o.

* Budc 8. DO hoa sd do ban ddu va dang dao
dong riéng:

Sap xép cac toa do lién tiép tao thanh dudng
ndi cac diém nut trong mang s6 liéu. Dung 1énh
plot vé so do két cau ban dau va so d6 bién dang.

* Budc 9. In két qud va so do két cau.

2.3.4. S0 do6 khoi chuong trinh tinh

Khai béo sb lidu vé sor db két chu:
A E: Xy Yoo Zga M,

1

|Tniét Iap biéu chiéu dai thanh frirdre va sau bién dang|

[ Thiét Iap biéu thirc tinh toan ndi lwc trong cac thanh |
1
| Thigt 1ap phiém ham Gauss Z |

1
| Tinh toén dao ham riéng, thiét lap ham Myfun |
1
Gan gia trj cu thé cho bai toan
A= E= x= Y= z,= M=

=1

| Gidi hé phwong trinh béng 1&nh fsolve |
[]

| Binh dang bang két qua, vé so db biégn dang|

Tang Omega IEn 1%
Hudt két qua

Hinh 4. So do khoi chuiong trinh
tinh dao dong riéng cua day ciing

3. KHAO SAT VI DU TINH TOAN DAO
PONG RIENG

3.1. Day c6 dang ché tao ban dau la cung tron

Xét mot day ciing dang thanh cong vong hai
khép so do tinh nhu Hinh 5. Day dugc ché tao
dang cung tron ban kinh R, nhip day L = 60 m,
do vong ché tao f = 6 m. Do cing chiu kéo (nén)
EA =6.106 kN; do cting chiu uén EI = 1.106 kKNm?.

Day cung chiu tac dung cta cac khoi lugng
tap trung: Khoi lugng ctia cac két cdu bén trén
quy vé tap trung tai nut phia trén cé cuong do
G =120 kNm/s%.

Yéu cau: Xac dinh cac tan s6 dao dong riéng
co ban, véc to riéng va dang dao dong riéng
tuong lng.

Hinh 5. So do dong luc hoc day ciing dang cung tron

Bang 1. Toa d¢ ban dau cua cac diém chia déy cting
dang cung tron

Toa d6 theo Toa do theo
Nut phuong ngang | phuong dling
(m) (m)

00 0.0000 0.0000
01 5.7725 -2.1419
02 11.6961 -3.8219
03 17.7336 -5.0294
04 23.8476 -5.7569
05 30.0000 -6.0000
06 36.1523 -5.7569
07 42.2663 -5.0294
08 48.3039 -3.8219
09 54.2274 -2.1419
10 60.0000 0.0000

Khoi lugng tap trung tai cac nut k (i = 01, 02,
03, ...,09):
kNs®

m

G, =120
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Phuong trinh chuyén dong va luc quan tinh
tdc dung tai khoéi lugng G,.
¥ = v, e > % = v, e

2

N aat};k — _(D2Vkeiwt
oy .
fim =Gy at(Zm) = -G o’

Luc doc tinh theo do dan dai cta day

T, —EAS%

0.k
\/(Xk_xi)2+(Yk_Yi)2 1
\/(Xo,k ~ Xo.i )2 +(Y0,k ~ Yo )2

Mo men tai nat dugc tinh theo can bang cua
phan bén trdi nat k. Luu y rang tai hai géi tya cta
day 1a khép nén c6 mod men bang khong.

i1

k=1

=EA

My, =0;

Phiém ham lugng cudng buc:

35y | al M“‘M“T
Z=Y —(T. ) + — M, +——F=5| ds
ko EAY : k=1 { EL, “ Sk

9
—2mekvk—>Min

k=1
Dé€ kich cho hé dao dong, ta cho trudc mot
do léch bat ky, vi du tai nat 03 cho mot do léch
Vv,,= 0,5m.
g=Vp3~ V3 =0
Phiém ham mé réng cua bai toan:
F=Z+kg— Min

Diéu kién cuc tri ctia bai toan.

9
- 2mekvk + 7»(v03 - V3’0) — Min
k=1

Khi ldy dao ham trén, ta quan niém luc quan
tinh doc 1ap véi do léch, khong phu thudc vao
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do léch, nhu vay ta thay cac luc quan tinh:
fim = —Gk(DZVke“”t bang P,_nhu la cac hang s6.
Sau khi thay
P, =-G,0’v, e vao cic phuong trinh dao

lay dao ham xong ta

ham riéng.

Cho A =0 ta dugc hé phuong trinh bao gom 19
phuong trinh chda 19 4n s6:

+ 1 4n la tn s6 dao dong riéng w;

+9 4n toa d6 dao dong theo phuong x (x
X5 +oe 5 X3

+9 dn toa do dao dong theo phuongy (y,; ¥,
Yoz -+ 5 Yoo)-

Giai hé phuong trinh trén ta dugc tan s6 dao
dong riéng va toa do ctia cac diém nut tuong ing
v6i cac dang dao dong.

01 X02’

Déy 1a hé phuong trinh siéu viét thuan nhat
nén cé vo s6 nghiém, ta cho truéc mot nghiém va
tinh cac nghiém con lai.

Ta dugc cac két qua:

* Dang dao dong thii 1:

Tan s6 dao dong riéng

Omegal = 0.050801225631783

Dang dao dong riéng

= " R T o e o
H"“‘H\\_H = e e | ey =

== i l=
p st

e e
/
'
\
i
|

Hinh 6. Dang dao dong riéng thii nhdt
day cting dang cung tron

* Dang dao dong thii 2:

Tan s6 dao dong riéng
Omega2 = 1.556084872136605
Dang dao dong riéng

W A DO TR

Hinh 7. Dang dao dong riéng thii hai ddy
cting dang cung tron
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* Dang dao dong thii 3:
Tan s6 dao dong riéng
Omega3 = 1.670969759304091

Dang dao dong riéng
S O e 0 5 B i
,,,,, ~: 7
Py I B >N e
i ™ o
§ . \\. """""""""" o S VR O I v } '
' ~—] ——

Hinh 8. Dang dao dong riéng thii ba
day ciing dang cung tron

3.2. Day c6 dang ché tao ban dau la duong
bac 2 (Parabol)

Xét mot day cling dang thanh cong vong hai
khép so do tinh nhu Hinh 9. Day dugc ché tao
dang parabol ban kinh R, nhip diy L = 60 m, d6
vong ché tao f = 6 m. Do cing chiu kéo (nén)
EA=6.106 kN; do cting chiu uén EI = 1.10° kNm®.

Day cting chiu tac dung ctia cac khoi lugng
tap trung: Khoi lugng ctia cac két cau bén trén
quy vé tap trung tai nat phia trén c6 cuong do
G =120 kNm/s>

Yéu cdu: Xac dinh cac tan s6 dao dong riéng
co ban, véc to riéng va dang dao dong riéng
tuong tng.

Hinh 9. So do dong luc hoc day ciing dang parabol

Bang 2. Toa d¢ ban d4u cua cac diém chia day

cting dang parabol
Toa do theo Toa do theo
Nut phuong ngang | phuong diing
(m) (m)
00 0.000 0.000
01 6.000 -2.160
02 12.000 -3.840
03 18.000 -5.040

04 24.000 -5.760
05 30.000 -6.000
06 36.000 -5.760
07 42.000 -5.040
08 48.000 -3.840
09 54.000 -2.160
10 60.000 0.000

Ap dung thuat todn di trinh bay trong phéan
l4p trinh. Ta dugc cac két qua:

* Dang dao dong thii 1:

Tan s6 dao dong riéng

Omegal = 0.069477559467128

Dang dao dong riéng

[Ree—

v ey
P T

-
o

Hinh 10. Dang dao dong riéng thii nhdt
day ciing dang parabol.

* Dang dao dong thii 2:

Tan s6 dao dong riéng
Omega2 = 1.853873721248913
Dang dao dong riéng

i b T

Hinh 11. Dang dao djong riéng thit hai day
ciing dang parabol
* Dang dao dong thii 3:
Tan s6 dao dong riéng
Omega3 = 2.383226038272038
Dang dao dong riéng

Hinh 12. Dang dao dong riéng thii ba ddy
ciing dang parabol
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4. KET LUAN

Bang phuong phap nguyén ly cuc tri Gauss,
nhom nghién ctu da xdy dung thanh cong
phuong phap tinh toan dao dong riéng hé két cau
day cing c6 xét dén chuyén vi l6n theo mét thuat
toan thong nhat, khong trung lap véi cac cach
truyén thong. Phuong phdp trinh bay trong bao
cao da giai quyét dugc triét d€ bai toan dao dong
ctia hé két cau day cting.

Nhoém nghién ctiu da xay dyng thuat toan tinh
toan va lap trinh tinh toan thanh cong bai toan
dao dong riéng hé két cdu day cling trong phan
mém Matlab va ting dung phan nay tinh toan cac
vi du trong bdo cdo.

Pham mém tinh toan cho phép xac dinh cac
tan s6 dao dong riéng va vécto riéng clia cac dang
dao dong riéng tuong ting mot cach chinh xac va
hop ly.

Huéng nghién ctu, phat trién: Nghién ctiu dao
dong cudng buic trong hé két cau day cling. Nghién
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ctu khao sat noi luc, chuyén vi va dao dong ctia
day cling bang phuong phap thuc nghiém.
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PHUONG PHAP PHASE FIELD VOI PHAN RA TRUC GIAO
TEN-XO BIEN DANG MO PHONG HU HONG KET CAU
CHUA VAT LIEU PANG HUONG

MODELING OF DAMAGE IN STRUCTURES CONTAINING ISOTROPIC MATERIAL BY
PHASE FIELD METHOD WITH STRAIN ORTHOGONAL DECOMPOSITIONS

Vii Ba Thanh, Ng6 Vén Thtic

ABSTRACT:

The phase field method is a robust simulation tool to simulate crack propagation in structures. Most of
the previous studies often paid little attention or ignored the strain orthogonal decompositions conditions,
leading to inaccurate assessment of material behavior. Therefore, this paper introduces the strain orthogonal
decompostions which have been demonstrated to be satisfactory for isotropic material. This orthogonal
condition is added to the phase field method to predict the damage of the structures containing isotropic
material representing the commonly encountered loading states such as: three-point beam bending test,
tension and shear test of a plate with cracks opening mode (mode I) or in-plane shear mode (mode II) of
fracture mechanics.

KEYWORDS: phase field method, strain orthogonal decompositions, crack, isotropic material.

TOM TAT:

Phuong phéap phase field 1a mot cong cu manh d€ mo6 phong lan truyén vét nit trong két cdu. Hau hét cac
nghién ctiu trudc day thudng it quan tdm hoac bo qua diéu kién phén ra truc giao cac thanh phan ten-xo bién
dang, dan t6i viéc danh gia thiéu chinh xac ting xt vat liéu. Do do, bai bao nay gidi thiéu sy phan ra truc giao
ten-xo bién dang ma dugc chiing minh théa man cho vat liéu ding hudng. Diéu kién nay dugc dua vao phuong
phép phase field d€ du dodn hu hong ctia cac két cdu chiia vat liéu ding hudng dai dién cho céc trang théi chiu
tai thuong gdp nhu: uén dadm ba diém, kéo va cat tdm véi cdc dang hu hong md rong vét nit (dang I) hodc nit
do cat, trugt (dang II) ctia co hoc pha huy.

TU KHOA: phudng phdp phase field, phan ra tric giao ten-xo bién dang, vét niit, vit ligu ddng huéng.
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1. DAT VAN DE

Hién tugng ntt la mot trong nhiing van dé
thuong gap nhat trong két cau xay dung. Do do,
viéc tim hiéu, xdc dinh nguyén nhan va dua ra
dugc bién phap khac phuc hién tugng nay la mot
van dé cap thiét hién nay. Chu dé nay da dugc
nghién ctu rong rai ké tii cac cong trinh cta
Griffith [5] va Irwin [6] xuat hién, né dugc coi
la nén moéng ctia co hoc pha hty véi viéc dua ra
ly thuyét vé co hoc pha hay dan hoi tuyén tinh
(LEFM) va hé s6 cudng do ting suét (SIF). ba
6 hai cach tiép can dé mo6 phong hinh théi vét
ntt cua két cau: (i) ti€p can mo phdong vét nit
khong lién tuc véi truong chuyén vi dugc phép
khong lién tuc tai cac nut trén bé mat vét nut va
(ii) ti€p cdn mo phong vét nut lién tuc véi truong
chuyén vi la lién tuc tai moi vi tri trong két cau.
Cac ly thuyét dai dién cho ti€p can (i) la LEFM
dugc trinh bay trong [5, 6] va m6 hinh viing dinh
két (CZM) dudgc néu trong [1, 4, 7], nhung cach
tiép can nay vi tri vét nit cdn phai dugc kiém
soat nghiém ngat nhét la cac vét nit giao nhau
hodc mot hé thong cac vét ntit hinh thanh trong
két cau. Cac kho khan cta ti€p can (i) 1a dong
luc cho cac phuong phap khéac phat trién, do la
cach tiép can (ii) ma trong d6 cé phuong phap
phase field. Day la mét phuong phap két hop véi
phén t& hiiu han, trong d6 trudng chuyén vi la
lién tuc ké ca vi tri vét ntit va trang thai hu hong
dugc mo td bang moét ham suy bién cua bién
phase field. Gan day, cac nghién ctiu lién quan t6i
phuong phéap phase field 4 mo phong hu hong
trong két cau chtia vat liéu gion/ tya gion [2, 3,
11, 14, 15] v6i ten-xo bién dang dugc chia thanh
phan 4m va phan duong dai dién cho phan nén
va phan kéo ctia két cau khi chiu tac dong cua tai
trong. Cac nghién ctiu trén c6 nhugc diém dugc
[12] nhan dinh la phan am va phan duong cua
ten-xo bién dang khong thoa man diéu kién truc
giao ngay cé khi ten-xo do cling dan hoi la déng
huéng, diéu nay c6 thé dan t6i viéc xuét hién
cac diém ky di khi két ciu bat ddu hu hong. Mot
nghién ctu cta [9] da dua ra phép phan ra
ten-xo bién dang thanh phéan ten-xo bién dang
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cau va ten-xo bién dang léch. Phép phan ra nay
dugc [9, 12] chling minh la thoa man diéu kién
truc giao cac thanh phan ten-xo bién dang tuong
ting v6i vat liéu dang hudng. Do d4, bai bao nay
st dung phuong phap phase field két hgp diéu
kién phan ra tryc giao nay cta [9] d€ mo6 phong
su phat trién vét ntt trong mot vai két ciu dién
hinh bang vat liéu ding hudng. Céc két qua dat
dugc cua phuong phap dé xuat dugc so sanh véi
két qua ctia cac phuong phap tham chiéu khac
nhu thuc nghiém va mé phong dé chiing minh
tinh ding dan cua phuong phéap dua ra.

2. PHUONG PHAP PHASE FIELD VOI PHEP
PHAN RA TRUC GIAO TEN-XO BIEN DANG

2.1. Cac phuong trinh nang lugng

Cho mot mién Q la mot vat thé bi ntit, trong d6
la bién ngoai cua €. Trang thai cua vét nit dugc
mo ta bang mot bién phase field d(x), Vxe Q.
Trong phuong phap phase field, theo [10], ndng
lugng toan phén IT trong mot vat thé Q khi chiu
tac dong cua luc dugc mo ta:

[T=E(u,d)- W = [W,(e,d)dQ +

(1)
+[2.1(d, vd)dQ - [fudQ~ [ Fudr
Q Q

a0,

Trong d6 E(w,d)= [ W, (&,d)dQ+ [ g.7(d,Vd)dQ
Q Q
la ham néng lugng bién dang trong vét thé bi

ntt, W™ = If udQ - J- Fudr 14 cong cta lyc
Q 0QF

tidc dong vao vat thé, fva F 1a lyc khéi trong vat

thé va ngoai Iyc trén bién 0Q, I' 1a vi tri vét niit

trong mién vét thé Q, g_1a nang ligng khang niit,
2

v(d,Vd) = d_ + lVd.Vd la ham mat d6 vét ntt,

21 2
u 1a bién chuyén vi, I la tham s6 chiéu dai va

g= (Vsu)ij = (ui,j + uj,i) / 2 1a ten-xo bién dang.

Ap dung diéu kién diing ctia ham ning lugng
toan phén (1), ta nhin dugc phuong trinh bién
phan 0IT theo hai bién d va € dugc viét nhu sau:
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Allgq, oM £(du )=j%d.dg+jgﬁ5d.dm
od o 2 ad 27" ad

oW, . @
+[ = 16(Bu)Q - [ . 5udQ~ | Foudr =0
Q O Q QO

Cong thtic (2) phai thda man véi cac gia tri ty
y ctia du va dd, tuic 1a s6 hang thii nhat va thi hai
cua dIT dugc xac dinh lan luot nhu sau:

j—sawu d.dQ + j gcﬂ&l.dgzo 3)
o od ;7" ad

Iaw (Bu)dQ - jf SudQ— | Foudl'=0 (4)
o O¢ 0

Diéu kién phan ra truc giao ten-xo bién dang
dugc mo ta chi tiét trong [12] theo phuong phap
phan tich ly thuyét véi cac truong hgp cu thé
clia cdc dang vat liéu. Theo [9], véi vat liéu ding
huéng dé théoa man diéu kién phan ra nay, ten-xo
bién dang € nay dugc phéan ra thanh hai thanh
phan nhu sau:

e=¢ +¢g°, ¢ =%Tr(8).1, g’ =8—%TI‘(8).1 (5)

Trong do, €° 1a ten-xo bién dang cdu, €° la
ten-xo bién dang léchva 1={L1; O}T.
Ham mat d6 ndng lugng dan hoi W dugc chia

thanh hai phan nhu duéi day:
W, (u,d) =" (e){g(d) + k} + ¥ (¢) (6)

Trong do, ham suy bién g(d) = (1-d)* dugc su
dung dé mo phong su thay déi do cling cua vat
thé bi nut, k 1a s6 thuc v6 cung nho dé dam bao
khong xuét hién diém ky di trong qué trinh hu
hong két cau.

Tt cac cong thuc (5) va (6) két hop véi [9, 12],
hai thanh phan nang lugng dan hoi dai dién cho
phan kéo va phan nén ctia két ciu chiu tai dugc

xac dinh:
P (8)_—(<TI‘(8)> ) +ue’ e (7)
\p—(g)%((mg» ) (8)

Trong do <o>i :(0i|0|)/2, A va pu la hé so
Lamé, mdé dun Kk =A+p trong mo6 hinh 2D va
<Tr8>i =R, (Tre) v6i R, = %{sign{iTra} + 1}
(xem [14]).

Theo [14], ta ddt ham lich st bién dang# theo
thoi gian T nhu sau:

¥ = Tr;t%?t(]{‘lj+ (x,r)} 9)

2.2. Bai toan phase field

Ap dung nguyén ly tiéu hao ning lugng ctia [8]
két hop véi (3), (6), (7) va (9), ta c6 hé phuong
trinh trén mién Q véi bién ngoai 0Q2 va vec-to
phap tuyén n dé xac dinh gid tri ctia bién d(x),
Vxe Q nhu sau:

I{2(l —d)add - g—lc(d - 12Ad)8d} dQ=0 taiQ
Q

d(x) =1 tail  (10)
Vd(x).n =0 tai 0Q)
Trong d6, 064v(d,Vd)= (4, vd) = a_ 1Ad

|
ctia (3) la dao ham cta y(d,Vd) theo bién d, Ad
la toan tu Laplace cua bién d.

Cong thtic (10') c6 thé phén tich dugc nhu sau:

j {[2% +2 ded + gCIVdV(Bd)}dQ =

Q

= [ (2a8d)d0

(11)

2.3. Bai toan chuyén vi

Tuong tu, v6i nguyén ly tiéu hao nang lugng
cua [8] v6i cac diéu kién bién d€ xac dinh gid tri
cua bién u(x), Vxe Q nhu sau:

V.o(u,d)=f trong Q

u(x)=u tai Q) (12)

c.n =F

tai 0Qp
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Iy, 7. N aWu AY A 7.
V6i tng suat Cauchy o= e tu cong thtic

(4) ta c6 dang yéu ctia bai toan chuyén vi dugc
viét lai nhu dudi day:

jc (8u)dQ = jf udQ+ [ Foudl  (13)
20,
Tt (6) va (13), ting sudt ¢ dugc phan tich:
oV (e) oY (¢)
c=1g(d)+k +
{g( ) } oe oe
(14)

={g(d)+k}o" +o"
=({g@+k}C +C):e

T (7) va (8) va (14), ta c6 cac thanh phan tng
sudt 6 nhu dudi day:

+
6 = —8‘1’8 ) = K<Tr(8)> +1+ 2u8D (15)
3
o = a‘PaS(s) k(Tr(e)) 1 (16)
Tu biéu thuc (14), (15), (16) va (5), ta co:
, _0Oc' T L7
C" =" =R, M2 1011 (17)
c =9 _ M (18)
Oe
Thay (17), (18) va (14) vao (13), ta c6 phuong
trinh dudi day:
| {g(d)+k}[KR 1T1+2u{1-—1T H e(u):¢(5u)dO
¢ _ (19)
+[ %R _1":¢(u):€(0u)dQ= [ £ udQ+ | Foudr
Q Q OF

Thuat toan
Cho gia tri ban dau ctia chuyén vi u, bién
phase field d, ham lich st bién dang #
FORj=1,2....n
Bai toan chuyén vi
Tinh gia tri u, theo cong thtic (19)
Bai toan phase field
Tinh ham lich st bién dang.# tu u, theo cong
thtic (9)
Tinh gia tri dj theo cong thtic (11)
END
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3. CAC KET QUA MO PHONG

3.1. Kéo mdt tim c6 vét niit moi

Mo phéng hu hong ctia mot tdm chiu kéo
bing phuong phép phase field st dung phép
phan tich truc giao dugc viét trén phan mém
Matlab 2014b. Tam c¢6 kich thudc 1x1 mm
chtia vét nit moi dai 0.5 mm dugc chia thanh
22136 phan tl tam gidc bang phan phin mém
GMSH 4.8.4 véi hai loai luéi c6 kich thuéc h_
=0.001 mm va h =0.02 mm.

Kich thu6c va diéu kién bién ctia tdim nhu
trong Hinh 1. Tai géc dudi bén trai dugc c¢6 dinh

t

= C|

Ay 1.

Hinh 1. Kich thudc tdm va diéu kién bién

a)
Hinh 2. (a) Vét niit theo mé phong hién tai;
(b) vét niit trong tham chiéu [2]

- Mo phéng hién 1‘0i“
Mighe

Tai trong [KN]
=
L

{1
0k : L A -
0 0001 0.002 0003 0004 0005 0006 0007
Chuyen vi [mm]

Hinh 3. So sdnh dudng cong tdi trong- chuyén vi
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chuyén vi theo hai phuong, cic diém khéac cta
canh dudi chuyén dich tu do theo phuong ngang.
Tai canh trén, tim dugc gia tai déu theo phuong
diing v6i bude chuyén vi la Au = 10° mm t6i khi
két c4u bi nit hoan toan.

Tham s6 vat liéu dugc ldy theo [2] véi A
= 121.15 GPa va p = 80.77 GPa, g_= 0.0027 kN/
mm. Trong cac vi du ctia bai bao nay tham s6 chiéu
dai théa man 1 > 2h_. nhu yéu cau trong [15]. Vi
du nay, ta lay 1 = 0.015 mm nhu trong [2].

Hinh 2a va Hinh 2b 13 sy phat trién vét ntit
theo hai phuong phap. Day ciing la dang vét ntit
dai dién cho hu héng do mé rong vét ntit thuan
tay (dang I). Hinh 3 thé€ hién so sanh hai duong
cong ung xu vat liéu theo mo6 phong hién tai va
tham chiéu [2]. Trong do6 [2] st dung phuong
phap phase field khong xét t6i phép phan ra truc
giao ten-xo bién dang. D6i véi hu hong dang I ctia
cd hoc pha huy trong vi du nay, ta thiy két qua
gitia phuong phap hién tai va [2] la tuong dong
ca vé duong ntit va duong cong ting xt. Diéu nay
c6 thé giai thich nhu sau, trong mé hinh hién tai
toan by phéan ten-xo bién dang léch chi gy ra vét
ntt do cdt, trugt (dang II), n6 khong anh hudng
t6i vét nit dang I nay.

3.2. Cat mogt tim c6 vét nit moi

Vi du tiép theo thé hién mot tdm cé kich thude
1x1 mm chtia vét niit modi dai 0.5 mm chiu cat
nhu dugc thé hién trén Hinh 4. V6i cac diém &
canh dudi cua tdm dugc git c6 dinh chuyén vi
theo hai phuong, trong khi cdc diém & canh trén
cta tdm dugc gia tai déu theo phuong ngang &
bién trén véi chuyén vi A =10 mm.

u
—>—3>—3>—>—>

0.5

0.5

Hinh 4. Kich thuéc tdm va diéu kién bién

Muc tiéu ctia vi du nay d€ mo6 phong hu hong
két c4u dai dién cho hu hong dang II. Tam dugc
chia thanh 31236 phan tl tam giac véi hai loai
kich thuéch_ = 0.001 mm va h = 0.02 mm. Céc
tham sO vét liéu dugc ldy giong nhu vi du 3.1
va [2]. Tham s6 chiéu dai dugc su dung la 1
=0.015 mm nhu tham chiéu. [2]

\

a)
Hinh 5. (a) Vét niit theo mé phong hién tai;
(b) vét niit trong tham chiéu [2]

Hinh 5a va Hinh 5b thé hién duong ntit theo
hai phuong phdap, trong khi Hinh 6 so sanh hai
duong cong tng xU tii trong - chuyén vi theo
phuong phap moé phong hién tai va tham chiéu [2].
Tu cac két qua nay, ta thdy rang & giai doan dan
hoi thi tng xt vét liéu cta hai moé hinh la tuong
ty. Nhung khi hinh thanh vét ntit c6 su khac nhau
gitia hai mo hinh: (i) gia tri tai trong trong dudng
cong Ung xu tai diém bat ddu nut cia mo hinh
hién tai nho hon so véi [2] (xem Hinh 6), va (ii)
duong nit khi két cau gan pha huy hoan toan ctia
mo hinh hién tai 1éch vé géc dudi bén phai cta
tdm nhiéu hon so v6i moé hinh [2] (xem Hinh 5).

e M g, (1 L
05+ Miche

=
I
v

Tai trong [kN]
=
Lad

=
(]

e
5,

(114 i A, iir, L :
0 0002 0004 0.006 0008 001 0012 0014
Chuyeén vi [mm)]

Hinh 6. So sdnh dudng cong tdi trong- chuyén vi
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biéu nay co thé giai thich la trong m6 hinh hién
tai toan b ten-xo bién dang léch gay ra hu hong
dang IT (xem cong thtic (7)), con mo6 hinh [2] thi
ten-xo bién dang léch nay dugc chia cho ca hai
thanh phan nang lugng dan hoi dai dién cho phan
kéo va phan nén.

3.3. Uon ba diém mot dam khong d6i xiing

Mot ddm chita 3 16 tron véi duong kinh 0.5 mm
va mot vét niit moi dai 1 mm ndm phia bén tréi
ctia ddm. Dam c6 kich thuéc LxH = 20x8 mm véi
khoang cach hai goi 1a 18 mm. Véi goi bén trai
c6 dinh chuyén vi theo hai phuong, géi bén phai
di dong theo phuong ngang, diéu kién tai trong
dugc thé hién nhu Hinh 7. Dam dugc gia tai véi
budc chuyén vi khong d6i Au = -2x10° mm tai
diém gitia canh trén ctia ddm. Hai kich thudc luégi
tam gidc dugc st dunglah . =0.005 mm tai khu
vuc vét nit du dinh di qua va h = 0.1 mm tai khu
vuc khac véi 52314 phan ti. Muc tiéu cta vi du
la mo phdng vét nit véi su két hgp gitia hu hong
dang I va hu héng dang II ctia co hoc pha huy.

Cac tham s0 ctia vat liéu dugc lay nhu [2] v6i A
=12 GPava p = 8 GPa, g_= 0.001 kN/mm. Tham
s6 chiéu dai [ = 0.025 mm nhu trong [2]. Két qua
dat dugc bang phuong phap dé xuit dugc so sanh
v6i phuong phap moé phong [2] va phuong phap
thuc nghiém cta Bittencourt va cong su. [13]

lp

W I 210 N
/N ——
o >

Hinh 7. Kich thuéc va diéu kién bién cia dam

Dudng nit theo phuong phap dé xuat va tham
chiéu [2] dugc thé hién trong Hinh 8a va Hinh 8b.
Hinh 8c dén Hinh 8e thé hién hinh dang vét nut
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6 khu vuc hu hong cua két cdu theo phuong phap
hién tai va tham chiéu [2] va [13] tuong ting. Ta
théy rang ca ba mo hinh, vét niit déu hinh thanh
tai vét ndit moi va lan truyén t6i 16 thi 2 cia ddm
trong su két hgp gitia hu hong dang I va va dang
II b&i dam c6 cdu tao khong doi xing va vét nut
moi nam léch sang bén trai. Do trong moé hinh
cta [2] va [13] khong thu dugc duong cong ting
XU tai trong- chuyén vi nén Hinh 9 chi thé hién
dugc dudng cong ting xt cua phuong phap dé
xuét. Do do, ching t6i khong phan tich sau hon
vé€ uu nhugc diém ctia cac mo hinh nay. Nhung
ta thiy raing mo hinh hién tai khong tao ra diém
ky di khi vét nut lan truyén va dugc kiém chiing
bang thuc nghiém cua [13]; dudng cong ting xti bi
gidm thing diing khi két cdu bat dau nat, diéu nay
hoan toan ty nhién do6i véi dim chiu uoén.

Tu cac két qua dat dugc, ta thdy rang phuong
phap dé xuit la cong cu tin cdy dé mo6 phong hu
hong trong ddm chiu uon ba diém khong doéi
xung v6i dudng phat trién vét nut phuc tap.

/

(a)

O

o

(c) (e)

Hinh 8. (a) Dudng niit ctia moé phong hién tai;
(b) dudng niit cua [2]; (c) hinh dang vét niit ciia mé
phéng hién tai; (d) hinh dang vét niit cia [2];

(e) hinh dang vét niit cua [13]



Hoi thdo Khoa hoc Quéc 16 Phat trién Xay dung bén viing trong didu kién Bién ddi khi hau khu vic ddng béing Séng Cliu Long  Ee1sPLiPA|

0.7
0.6 N\

|
0.5} P |

0.4} yd K

Tai trong [kN]
“,

0 002 004 006 0.08 0.1 012 0.14 016 0.18
Chuvén v [mm]

Hinh 9. Dudng cong tdi trong - chuyén vi

4. KET LUAN

Bai bao nay da mo ta chi tiét phuong phap
phase field véi viéc sti dung phép phan ra truc
giao ten-xo bién dang dé€ mo phong su phat trién
cua duong nit trong cac két cdu bang vat liéu
dang hudng chiu cic tdc dong dién hinh caa tai
trong nhu uén dam, kéo va cit tdm dai dién cho
hu hong dang I va hu héng dang II ctia co hoc
pha hty. Cac két qua dat dugc theo phuong phap
hién tai dugc so sanh véi cac phuong phap tham
chi€u nhu moé phong hodc thuc nghiém déu cho
thdy su tuong dong gitia cdc két qua. Uu diém ctia
phuong phap hién tai la thda man diéu kién truc
giao ten-xo bién dang, dé 4p dung vao mo hinh s6
va khong lam phat sinh cac diém ky di trong qua
trinh hinh thanh vét nut.

Tu cac két qua kha quan nay khi mé phdong
vat liéu dang hudng, nghién ctu tiép theo sé phan
tich dang t6ng quat ctia phén ra tryc giao ten-xo
bién dang cho céac loai vat liéu gion/ tya gion con
lai nhu vat liéu truc huéng hoac di hudng, vét liéu
nhiéu pha véi anh hudng cua mat phan giéi nhu
bé tong va ap dung phép phén ra nay vao phuong
phap phase field 4 mé phong hu hong ctia chung.

Loi cam on: Tac gia Ngdé Van Thtic dugc tai
tro bai Nha tai trg thuoc Tap doan Vingroup va
ho trg bai chuong trinh hoc béng dao tao thac si,
tién si trong nudc ctia Quy PSi méi sang tao
Vingroup (VINIF), Vién Nghién ctiu Di li¢u 16n
(VinBigdata), ma s6 VINIF.2020.TS.86.
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MOQT SO GIAI PHAP TRONG KHAI THAC NUGC NGAM
BANG BAI GIENG NHAM GIAM THIEU HA THAP MAT DAT

SOME SOLUTIONS IN GROUNDWATER EXPLOITATION BY GOOD YARDS
FOR REDUCTION LOWERING THE GROUND

Nguyén Xuan Man, Nguyén Duyén Phong

ABSTRACT:

Groundwater exploitation leads to a lowering of the groundwater level in a non-pressurized aquifer or a
decrease in pressure in a pressurized aquifer. If there is no effective and appropriate remedy, it will inevitably
lead to the breakdown of the stratigraphic balance; As a result, the strata subsided. The subsidence process
spreads to the ground causing the ground to collapse. Stratigraphic subsidence and ground subsidence cause
damage to underground structures and aboveground structures (underground tunnels, roads, houses and civil
works, and public buildings terrestrial industry).

This report presents two solutions to minimize ground subsidence caused by groundwater extraction in the
Mekong Delta and Ho Chi Minh City:

The first solution: Build well yards to exploit groundwater near the area with replenishing water sources.
The second solution: Optimizing the exploitation water flow of the wells in the mining well yard.

KEYWORDS: Lowering the ground, groundwater extraction, lower pressure, wells yards, exploitation water flow.

TOM TAT:

Khai thac nuéc dudi dit dan dén ha thdp muc nudc ngdm trong ting nudc khong ap hodc lam gidm éap luc
trong tang nudc co ap. Néu khong cé giai phap khac phuc hiéu qua va pht hop thi tit yéu sé dan dén pha vo can
bang dia tAng; hau qua la dia tAng va mat dat bi sup lan. Sup lun dia tdng va sut lun mit dat gay t6n hai cho cac
codng trinh xay dung (cong trinh ngdm va trén mat dat).

Hién nay c6 hai giai phap dé giam thi€u lin mat dat do khai thac nudc ngdm: Xay dung bai giéng khai thac
nude ngdm & gan khu vuc c6 ngudn nude b cap; Toi uu hoa luu lugng nude khai thac ctia cac giéng trong bai
giéng khai thac.

Bdo cdo nay trinh bay giai phap t6i uu hda luu lugng nudc khai thac ctia cac giéng trong bai giéng khai thac
nham giam thiéu ha thdp mét dat & khu vuc TP. H6 Chi Minh. Phuong phap nghién ctiu dugc st dung la giai
bai todn quy hoach tuyén tinh d€ tim 16i giai t6i uu luu lugng nudc khai thac trong tling giéng trong bai giéng
khai thac.

TU KHOA: Khai thdc nudc ngdm, sup lun, bdi giéng, ha dp lic, ha thdp mdt dat.

Nguyén Xuian Man

Hoc ham, hoc vi: PGS.TS.

Khoa Xéy dung, Truong Dai hoc M6 - Dia chat

Tel: 0903 010 864

Email: mannxdoky@gmail.com
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Nguyén Duyén Phong

Hoc ham, hoc vi: TS.

Khoa Xay dung, Truong Dai hoc M9 - Dia chat
Tel: 0967 318 556

Email: nguyenduyenphong@humg.edu.vn

1. DAT VAN PE

Dé€ xay dung cic cong trinh khai thac nudc
ngam vai viéc bd cap nudc tii cac ngudn khac can
phai c6 cac diéu kién sau: cé cdc ngudn nudc tu
nhién hodac nhén tao bén canh (song, ho), c6 cau
trac dia chat thuy van va quan hé thay luc gita
nudc mat va nudc dudi dit thuan lgi. Ton tai cac
ki€u b6 cap va quan hé thuy luc gitia nudc mat va
nudc dudi dat nhu sau:

Kiéu I: Thudng xay ra trong déi du &m doc
theo cac song 16n. Trong diéu kién tu nhién phan
16n thoi gian trong nam song, ho dugc nudc dudi
dat cung cdp, dong chdy ngdm hudng tu bo ra
phia song ho. Chi trong mua I& hodc cac thoi ky
1t nudc dudi dat méi tam thoi duge nude song
hoé cung cap. Su cung cdp nay chi xdy ra & d6i ven
bd, lam cho dong chdy ngdm c6 phuong tii phia
song ho vé déi ven ba. Chiéu rong ctia déi nay
phu thudc vao: do 16n cua song; bién do dao dong
muc nudc séng; tinh tham cua dat da chida nudc.
Khi c6 cong trinh khai thac ven bd véi muc nude
ha thdp dudi muc nudc song ho thi nudc song
cung cdp cho cdng trinh khai thac.

Kiéu 2: Phd bién & cac vung thiéu 4m hodc cac
vung cd cdu tric dic biét thuén lgi d€ cho nuédc
mdt quanh ndm cung cip cho nudc dudi dat. Vao
thoi ky 1 gia tri cung cdp tang 1én. Khi c6 cong
trinh khai thac ven ba thi su cung cap cang tang.

Kiéu 3: Dac truong cho truong hgp dao dong
muc nudc song khong 16n. Do do nghiéng thuy
luc cta nudc dudi dat & dsi ven séng 16n nén
khong c6 su cung cdp cua song. Trong thoi ky 1a,
qua trinh thoat cia nudc dudi dat khong nhiing
khong bi diing lai ma con tang lén do sy gia tang
lugng cung cép. Cac cong trinh khai thac ven bo
khong ha thap dugc muc nudc dudi dat xuong
duéi muc nudc mat, do dé khong nhan dugc su
cung cdp tu phia séng.
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Kiéu 4: La kiéu quan hé thuy luc gitia nudc mit
va nudc c6 dp nam sau dugc ngan cach bai 16p
thdm nudc yéu. Trong da s6 trudng hop muc ap
luc ctia tang chtia nudc cao hon muc nuéc mat
nén nudc dudi dat sé cung cap cho nudc mit bang
cach thdm xuyén tt duéi lén qua 16p tham yéu.
Néu muic ap luc thap hon muc nudc mit thi sé xay
ra hién tugng ngugc lai. Khi c¢6 cong trinh khai
thac ven bg, muc nudc dudi dat ha thap xudng
dudi muc nudc mat thi nudc mit sé cung cap cho
cong trinh khai thac bang cach thim xuyén qua
cac 16p thdm yéu nén lugng bd sung khong l6n.

Nhu véy viéc xdy dung cong trinh khai thac
nudc thdm loc ven bo c6 hiéu qua nhat la tu cac
nguon nudc mat c6 quan hé thuy luc véi nude
duéi dat kiéu 1 va kiéu 2. D6i véi kiéu quan hé 3
phai dip dap d€ nang cao muc nudc mit. Con déi
v6i kiéu quan hé 4 thi khoan thém cac 16 khoan
dan nudc tu trén xudéng. Duéi déy trinh bay co s6
ly thuyét d€ giai quyét bai toan dat ra.

2. GIAI QUYET VAN PE

bai lugng thdm tii cac ngudén nudc mat
dugc xac dinh bdng cong thuc thuy dong luc
(Konopdianxep, E.H. Iaxepva, 1983) nhu sau:

Q=KMBI, (1)

Trong (1): Q - luu lugng thdm ti song ho,
m?*/ngay; K - hé s6 tham ctia dat da tang chia
nudc va cta ca 16p bun sét lang dong & day song
ho, m/ngay; M - chiéu day tang chua nudc, m;
B - chiéu dai tudng bd, m; I - dd nghiéng thay luc,
dugc xac dinh bing cong thic:
H, -H,

L

Trong (2): H1 - d0 cao muc nudc mit, m;
H, - d6 cao myc nudc dudi dat tai cong trinh khai
thac, m; L - khoang cach tii nguén nudc mit dén

I= (2)
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codng trinh khai thac, m.

Trong mot diéu kién tu nhién cu thé thi cac dai
lugng K, M, B khong thay doi, dé ting luu lugng
tham Q ngudi ta phai lam tang do nghiéng thty
luc I bang 2 cach:

Cdch 1: chuyén cong trinh khai thac cang gan
song ho cang tot, thdm chi dat ngay & long song
h6 (Hinh 1).

Hinh 1. Tang d¢ nghiéng thuy luc ciia dong tham tii
song hé bang cdch chuyén cong trinh khai thdc
Vvé phia gan song

Cdch 2: ha thap sau muc nudc dudi dat tai cong
trinh khai thac, tuy nhién cting chi c6 thé ha thap
dén gidi han cho phép (Hinh 2).

S Ha -,

SR O PR

.

Hinh 2. Tdng d¢ nghiéng thuy luc ciia dong tham tii
song ho bang ha thap muc nuéc dudi ddt
4 cong trinh khai thdc

Cong thtic tong quat dé€ tinh tri lugng khai
thac nudc dudi dat c6 dang nhu sau:

A/ oV,
dh . %Va

Qe =Qp + +Qq (3)

Trong (3): Q,, - tri Iugng khai thic tiém nang,
m’/ng; Q,_ - tri lugng dong tu nhién, m’/ng; V,
- trit lugng tinh dan hoi, m’ V, - trit lugng tinh
trong luc, m’ a - hé s6 xam pham vao tri lugng
tinh trong luc cho phép (14y bing 30% doi véi cac
tang chiia nudc khong ap); t - thoi gian khai thac,
thuong dugc han dinh 1a 27 nam (104 ngay); Q_, -
trit lugng cudn theo, m*/ng.

Céc dai lugng Q_, V,,, V, dugc hinh thanh
trong diéu kién ty nhién, con trd lugng cudn
theo (Q_) chi hinh thanh trong qud trinh khai
thac, khi ma do sy bom hut, muc nuéc dugi dat
bi ha thap sé 16i cuén dong chay tii cac phia vao
tang chan nudc khai thac (thdm xuyén tii cac khoi
nudc mat xuong, thdm nghiéng ti cac tang chia
nudc ké can vao...). Trong dé lugng tham xuyén
ti cac khoi nudc mdt trong mot s6 diéu kién
chiém ti trong rat 16n. D¢ la tién dé d€ xay dung
cac giéng tham kich thich (induced infiltration
wells) ven bo. Theo s6 liéu ctia S6 Tai nguyén va
Moi trudng, TP. H6 Chi Minh, 2005 (Tém tat dé
an: X4y dung mang quan tric lun dat do khai thac
nudc ngam vung phia Nam TP. H6 Chi Minh) thi
nuéc dudi dat khu vic TP. H6 Chi Minh dugc b6
cap tu ba ngudn chinh: nuéc Kinh Pong, nude
mua va nudc séong Sai Gon. S6ng Sai Gon, Kinh
Dong, song Dong Nai, nudc mua,... la cic ngudn
bé cap cho cac tang chita nudc dudi dit Pleistocen,
Pliocen trén. Nudc mua ciing la ngudén bd cép
16n cho tang chia nudc Pleistocen va gian ti€p
cho Pliocen trén. Chinh vi vdy, muc nudc ngam
dao dong 16n theo muc nudc cic dong sodng,
Kinh Doéng va theo hai mua: mua kho va mua
mua. Nudc Kinh Bong cung cdp cho nudc dudi
dat tang Pleitocen. Khi nudc Kinh Doéng dang
cao thi muc nudc dudi dat & cac vi tri cach kénh
20 + 100 m déu dang cao. Khi xay dung xong
Kénh D6i muc nudc dudi dat dang1én 2 + 2,5 m
so v6i chua xay dung Kénh Doi. Nudc mua la
nguon bo trg nudc dudi dat 16n. Khao sat muc
nudc dudi dat cho théy, khi c¢6 tran mua kéo dai
1 + 2 gi6 thi muc nudc dudi dat & Ca Chi tang
lén 0,1 + 0,25 m. Vé mua mua muc nudc dudi
dat cao hon mua kho tii 1,5 + 3,0 m. Nudc song
Sai Gon c6 quan hé thuy luc véi nude dudi dat.
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Khi nuéc sdng dang cao thi b6 cap cho nude dudi
dat, ngugc lai khi nudc song can thi nudc duédi
dat lai cung cip cho song.

Theo tinh todn thi lugng nudc bd cép cho
nudc dudi dat tdng Pleistocen tu cac nguén bd
cép chinh nhu sau:

+ Tu Kinh Dong la:

Q., = qLb = 0,55 x 285000 x 1,0 = 156750
m’/ngay.

Trong d6 q 1a luu lugng don vi, m*/ngay
(Theo S6 Tai nguyén Moi truong Tp. HCM thi
kinh Bong cung cap cho nudc dudi dat véi gia
tri khoang q = 0,55 m*/ngay); L - chiéu dai phan
kénh chua bi xi mang héa (L =400 - 115 =285km
= 285000 m; b - bé rong tinh todn, lay b = 1,0 m).

+ Tl song Sai Gon la:

Q.= KLW.(F /M.

V6i K - hé s6 tham ctia 16p dat da ddy song, K
= 1,0 m/ngay; L - chiéu dai doan séng cung cip
nudc duéi dat, L = 22500 m; W - chiéu rong trung
binh ctia s6ng, W = 80 m; M - chiéu day 16p tram

song - FAquifer)

tich day song, M = 4,0 m; Fsong - muc nudc trén
song, 14y trung binh theo tram quan tric Binh
Duong la 0,15 m; F

\ouifer ~ MUC NUGC ngdm bén
quifer ¢

song ldy trung binh nhiéu nam tai tram quan trac
Q002 Binh M 13 0,0 m.

Thay s6: Q .. = 67500 m*/ngay.

+ Tl ni6c mua la: Q = EW, m’/ngay.

F - dién tich hing mua ctia khu vuc TP. Ho
Chi Minh; W - cudng d6 cung cdp nudc mua
cho tang.

Thay s6 Q_ = 309532 m*/ngay.

bé xuat xay dung bai giéng: Quy hoach vi tri
xay dung cac nha mdy khai thac nén uu tién vi tri
ven song, kénh, rach va ho chta vi d6 1a nguon
cung cdp, bd trg 16n cho tdng chiia nude khai
thac. Giam luu lugng khai thac nudc ngdm bang
viéc khai thdc, xti ly nguon nuéc mat. Trong viing
TP. H6 Chi Minh tén tai hai tdng chita nuéc 16
hdng trong cac tram tich Dé Tu bo roi co gia
tri khai thac tot: Tang chtia nuéc Pleistocen va
Pliocen (trén, duéi). Hai tdng nay dugc bd cap
nuéc mat tu kénh Doi, song Sai Gon, song
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boéng Nai, hé thong song, rach khac va nudc
mua theo mua mua.

Két qua quan trac dong thai nudc dat ciing xac
dinh dugc dong thai thuy vén, tic 1a ving dong
thai nudc dudi dat bi chi phdi bai ché do thay van
ctia song Sai Gon, Kénh Doéi va mlia mua, mua
kho. Trén co s6 nghién ctiu cac luan ct khoa hoc
va dac diém dia chat thtly van TP. H6 Chi Minh,
dé xuat xay dung bai giéng khai thac nudc tham
loc doc theo dai ven b song Sai Gon, song Dong
Nai, cac sdong khac va cac kinh trong khu vuc
thanh pho, nhat la Kinh Dong. Bai giéng dua ra
cang gan song thi do nghiéng thuy luc cang 16n
va nhan dugc luu lugng tham tii sdng cang nhiéu.
Cac két qua tinh toan cho thay véi dién tich nhu
nhau néu ddt bai giéng sat mép nudc song thi luu
lugng khai thac sé tang 2,0 + 3,0 lan so véi bai
giéng cach xa mép nudc song (khoang cach xa ti
350 + 500 m).

Tém lai, cong trinh khai thac nuéc dat cac
giéng ven bd la mot dang khai thac c6 nguén bo
sung nhan tao can dugc ap dung réng rai trong
thoi gian t6i ¢ TP. H6 Chi Minh dé€ lam viéc nay
thi viing ven bd cac song nén quy hoach thanh
codng vién, khu du lich, giai tri,... va xay dung cac
codng trinh khai thac nuéc duéi dat.

3. THIET LAP BAI TOAN

Nhu chung ta da biét diéu kién dia chat thay
van (PCTV) ctia mot s6 loai mo nude duGi dat
khong don gian do su bat dong nhat vé tinh tham,
chtia nuéc. So d6 bo tri cac 16 khoan khai thac
trong cac truong hop nay thuong khong c6 dang
hinh hoc dic trung (duong thing, dudng tron,
luéi, v.v...) ma c6 dang phan bé bat ky dang dién
tich. Van dé dit rala nén khai thic ti moilé khoan
v6i luu lugng bao nhiéu d€ tri s6 ha thip muc
nudc van nho hon hodc bang tri s6 ha thip muc
nudc cho phép ma tng ctia ching dat gia tri cuc
dai. Day chinh la n¢i dung ctia bai toan t6i uu luu
lugng khai thac cac 16 khoan.

Thiét 14p bai todn t6i uu luu lugng nudc cac 16
khoan khi vi tri cia ching da biét. Nghién ctiu cac
bai toan t6i - uu trong DCTV noi chung va dac biét
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la bai toan t6i - uu hoa luu lugng cac 16 khoan
ctia cong trinh khai thac khi da an dinh vi tri
ctia chung da dugc ].K. Gavitch va EM. Botrever
dé cap. Noi dung bai toan 1a xac dinh luu lugng
céc 16 khoan khai thac nudc Q, dé€ sao cho tong
luu lugng khai thac Q_ trong thoi gian khai thac t
dat cuc dai, khi ma tri s6 ha thidp muc nudc SI
tai 16 khoan j khong vugt qud tri s6 ha thip muc
nudc cho phép [S]I luu lugng ctia cac 16 khoan
c6 thé thay déi tii 0 dén Q__ (gid tri Q _ phu
thudc vao hé s6 dan nudc cua tang chiia nudc tai
vi tri dat 16 khoan, ciu tric cua né va déc tinh ky
thuat cia may bom). D€ don gian hoa, gia thiét
chat lugng nudc dam bao va khong phai dé cap
dén gidi han vé chat lugng nudc (do khdang hoa,
thanh phan héa hoc, v.v...).

Véi diéu kién trén bai toan dugc thiét lap nhu
sau: xac dinh luu lugng cua cac 16 khoan khai thac
Qi = 1,2,3,.., k), khi tong ctia chting dat cuic dai:

k
F= z Q; > Max (4)
=1
Dong thoi tuan theo cac gidi han da néi & trén:
S(t) < 8], (5)
0Q<Q,, (6)
Trong (4), (5) va (6): F - ham muc tiéu; i, j
=1, 2,..., k1a s6 thu tu va s6 16 khoan khai thac
nudce. Gia tri Sj phu thudc vao diéu kién DCTV
clia tiing viing, luu lugng 16 khoan Q, va théi gian
khai thac t. D6i véi tang chita nudc vo han gia tri
Sj dugc xac dinh theo cong thuc (4) hay (5). Dai
v6i nude c6 ap mdbi quan hé (5) thuong la moi
quan hé tuyén tinh gitia tri s6 ha thap Sj va luu
lugng 16 khoan.

( jZQI i ()

k
S; = D Qa ji (8)

i=1
Trong (7) va (8): fJl - stic can thuy luc khong
tht nguyén; T - hé s6 dan nudc, m?*/ngay; a -
ham anh hudng ctia 16 khoan thti i dén j ¢6 tinh

dén tinh thdm, chtta nudc, loai bién, khoang
cach tu bién dén ching hodc khoang cach gita
cac 16 khoan. V&€ mit thuy luc né chinh 1a stic
can thuy luc ctia nudc dén 16 khoan, xac dinh
theo cong thic:

a, = fji/ZT. 9)

Gia tri a vé mdt vat ly 1a tri s6 ha thap muc
nudc trong 16 khoan tht j do anh hudng khai thac
cta 16 khoan thii i v6i luu lugng bang mét don vi.
Biét a cho phép xac dinh Sj(t) doi vai tat ca cac 1o
khoan tuong tac. Gidi han (5), (6) biéu dién dudi
dang bat phuong trinh va biéu thtic Sj(t) dugc viét
nhu hé¢ phuong trinh dai s6 tuyén tinh.

Mot s6 tac gia nhu Botrever Ph.M.,(1978);
LK. Gavitch, (1988) da dé xuit cach xdc dinh
S, theo cong thiic sau day:

| :(_nk inJ 1,5Vt

ij
Trong (10): k - hé¢ s6 tham; m - chiéu day 16p
dat d4, m; I, - khoang cach tii 16 khoan thu i dén
16 khoan th j, khi i = j thi r, bdn kinh 6ngloc ctia
16 khoan.
Tt (5), (6) va (8) ching ta nhan dugc phuong
trinh va diéu kié¢n giéi han:

(10)

F=Q +Q,+Q,+..+Q > Max (11)
Cac rang buoc:

aQp+apQy +..+apQ S[35]

a5,Q; +2,,Q, +...+a5,Q, <[S], (12)
a3,Q; +a3,Q, +...+ a5, Q) < [8]3

aQ +a,Qy +.. + 2, Qp < [S]k (13)

0<Q,<Q,.;i=123,..k

Trong dé: a; -Cdc ham dnh hudng, xéc dinh
nhu sau:

- Tt mét trong k 16 khoan, thi du 16 khoan thi
nhat (i = 1) dat luu lugng duy nhét, cac 16 khoan
con lai xem nhu bang khong;

- Xac dinh gia tri Sj cho tit ca cac 16 khoan
tuong Ung vdi a;
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- Bang phuong phap tuong tu tinh cho tat ca
caclo khoan conlai i=2,i=3, ...,i=Kk) sé tim
dugc nhiing gid tri con lai ciia ham dnh huong a |
va nhén dugc.

Déi voi tang chiia nude c6 ap, vo han, khi khai
thac kéo dai, ham anh hudng aji c6 thé tinh theo
cong thuc:

0,183 | 2,25at

i (14)
n T 2

G day: T - hé s6 dan nudc, m*/ng; a - hé s6
truyén ap, m*/ng; t - thdi gian bom khai thac,
ngay-dém; r, - khoang cach tii 16 khoan j dén cac
16 khoan con lai (m), khi j =i thi r,=r, = duong
kinh 6ngloc ctia 16 khoan hut nude (thudng bang
0,2+ 0,4 m).

4. PHUONG PHAP GIAI

Bai toan thiét 1ap dugc ddc trung boi ham muc
tiéu F va tdt ca cdc gi6i han 1a tuyén tinh véi cac
thong s6 t6i tu Q, va dugc trinh bay nhu bai todn
quy hoach tuyén tinh. Néu ham muc tiéu hay mot
trong nhiing giéi han 1a phi tuyén so véi Q thi hé
phuong trinh (7), (8) la bai toan quy hoach phi
tuyén. Trong mot s6 truong hop ham phi tuyén
6 thé dugc thay bdi ham tuyén tinh tiing khoang
thi quy hoach phi tuyén dugc thay thé boi quy
hoach tuyén tinh.

Giai bai toan trén bang nhiéu cach. Mot trong
phuong phap gidi la dung phuong phap simplex.

Délam viéc nay ta viét lai bai toan & dang:

Cac rang buoc:

a11Qr +2,,Q, +...+2,, Qy + X = [SL
Diéu kién:
0<Q;<Quu;1=123,...k (17)
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Lap bang Simplex c6 dang sau day:

Bang 1. Bang co s6

t 1 Q | Q | Q Q Q, |B=[S]
XI al] aIZ al% 1S alk B]
X2 a2] a22 a23 a2§ azk B2
X3 a31 a32 a33 a3§ a3k B3
X | a, a, a_, - a_ B
Xk akl akz ak% o akG akm Bk

C=1C=-1C>=- C C.=-
1 1 1 s 1

Bién ddi bang co s& theo nguyén tac sau day:

- Chon ¢t cho phép: cot chiia gia tri tuyét doi
C,16n nhét. Gia thiét d6 1a cot s (cot to dam).

- Sau khi c6 cot co 56 s ta di tinh cac gia tri cua
cOt nay theo cong thiic: ag = B/a;j =1, 2,..., k.

- Chon hang cho phép: hang chua gid tri nho
nhat tli cdc a tinh trén ddy. Gia st d6 la hang m
(hang t6 dam).

Bién ddi bang co s theo cac budc sau:

+tinh yéu t6 cho phép:a__ thaybinga =1/a_;

S N

+ cdc y€u to cua hang cho phép:a’ . =a /a
+ cac yéu td cua cdt cho phép: ag=-agla g

+ cac yéu t6 con lai bao gom hang tu do B va
hang G tinh nhu sau:

, (ajS'ami)
a

mS
+ Thay d6i vi tri clia bién s6 Q, trong cot s cho
bién X  trong hang m.

Bién d6i cac budc ti€p theo nhu trong cac bude
trén day cho dén khi tat ca cac yéu t6 ctia hang G
déu khong am (ing vdi cac X).

Khi d6 cdc gid tri B, & cot cudi ing vdi cac
X. > 0 chinh la nghiém ctia bai todn t6i uu.

Bang Simplex cudi cling ting véi giai doan bién
ddi thi k va cac yéu t6 ctia hang G la C* khong
am co dang:

Bang 2. Bang Simplex & giai doan bién déi thi k

X | X | x| x |.|x, | x |B=Is]
Q, ak, | a*, | a', | .. a“, B*
Q, |af | a%, |a“, | .. ak BY
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k k k k k

Q, a, | a%, | ay, | . a, B*,

k k k k k

Q | a | ay, | ay, | .. a“, B,
— k k k k k
G=-F | C* | C° | CY C., | CY

Nghiém t6i vu tuong ting la:

Ql Bkl
QZ BkZ
th Bkk

Trong trudng hop bai todan nhiéu bién thi viéc
giai trén day la rat lau va mat kha nhiéu thoi gian.
Chinh vi vdy ma ngudi ta giai theo mot s6 thuat
toan 1ap trinh san. Sau day ting dung mot trong
cac chuong trinh tinh da c6 san dé tim nghiém
t6i uu.

Bai todn trén dugc thiét lap theo mo hinh
chudn ctia bai todn quy hoach tuyén tinh nhu sau:

F= —Z ¢;Q; = min
ZaliQi <B

0< Qi < Qmax

c; 20

(18)

Bai toan trén con c6 thé giai bang Maple 9.5.

5. MINH HOA LOI GIAI QUA VI DU CU THE
5.1. Giai bang phuong phap Simplex

Sau day ching ta sé nghién ctiu mot vi du: dé
cung cap nudc cho mdét xi nghiép nguoi ta da
khoan 3 16 khoan khai thiac c¢6 dudng kinh 6ng
loc:r, =r,=r,=02m.

Tang chtia nudc ap luc, vo han c6 bé day trung
binh 1a 30 m, ap luc trén mai tang chtia nudc la
50 m. T tai liéu hut nudc thi nghiém da xac dinh
dugc hé s6 dan nudc T = 220 m?/ng, hé s6 truyén
ap a = 2,25.106 m*/ng.

Cac 16 khoan dugc bo tri theo tam giac véi
khoang cach nhu sau: r,=r1,=300m;r, =1,
=400 m va r,, = r,, = 500 m. Thoi gian dy kién
khai thac la t = 104 ngay dém (tuong duong 27
nam). Theo tai liéu tham do, tri s6 ha thdp muc
nudc cho phép tai cac 16 khoan c6 thé 1ay bang:
[S], = [S], = [S], =50 m.

Dua vao (14) va cac s6 liéu da cho dé dang xac
dinh dugc gia tri ham anh huéng (aji, i=1,2,3;j
=1, 2, 3) tng véi luu lugng don vi (ldy bang 1000
m?®/ng). Bai toan t6i uu hdéa dugc biéu dién boi hé
phuong trinh sau:

G=-F=-Q,-Q, -Q; > min

10,07Q, +6,845Q, +4,578Q, + X, =50
6,845Q, +10,07Q, +4,414Q; + X, =50
4,578Q5 +4,414Q, +10,07Q; + X5 =50

0< Qi < Qmax
X, X, va X, - 1a cac bién s6 phu khong dm dua
vao theo phuong phap Simplex d€ bat phuong
trinh dang (12) tr& thanh phuong trinh dang (16).
Lap bang co s& (Bang 3):

Bang 3. Bang co s& tinh todan minh hoa s6

xQ | q Q, Q, B
X, 10,07 6,845 4,578 50
X, 6,845 10,07 4,414 50
X, 4,578 4,414 10,07 50

G=-F -1,0 -1,0 -1,0 0

Bién doi theo bang Simplex giai doan tht 3 cho

ta két qua nhu trong Bang 4:

Bang 4. Két bién do6i bang Simplex & giai doan 3

Q/X X, X, X, B
Q, 0,036 -0,118 -0,037 2,046
Q, -0,115 0,191 -0,031 2,204
Q, -0,440 -0,025 0,129 3,129

G=-F 0,039 0,047 0,027 -7,397

Loi giai nhan dugc:

Q, 2,046

Q, 2,204

Q, 3,129
F=-G +7,397

F =-G =+7379 m*/ng.
Nhu véy, bing phuong phap Simplex cho ta

cac gia tri luu lugng khai thac téi uu cho tling

16 khoan:

Q, = 2046 m¥ng, Q
va Q, = 3129m’/ng.

= 2204 m’/ng

Q,=Q, +Q,+Q,=7379 m’/ng = max.
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5.2. Gidi bang phan mém Maple 9.5

Duéi day trich xuat két qua giai theo Maple 9.5:
> restart:

with(simplex);
rb1:=10.07*Q1+6.845*Q2+4.578*Q3<=50;
rb2:=6.845*Q1+10.07*Q2+4.414*Q3<=50;
rb3:=4.578*Q1+4.414*Q2+10.07*Q3<=50;
F:= -Q1- Q2- Q3;

ng:=minimize(Et{rbl,rb2,rb3},
NONNEGATIVE);

toiuu:=subs(ng,F);

Warning, the protected names maximize and
minimize have been redefined and unprotected.

[basis, convexhull, cterm, define_zero, display,
dual,
pivoteqn, pivotvar, ratio, setup, standardize]

rb1:=10.07Q1+6.845Q2+4.578Q3<50

rb2:=6.845Q1+10.07Q2+4.414Q3<50

rb3:=4.578Q1+4.4145Q2+10.07Q3<50

F:=-Q1-Q2-Q3

ng:={Q2=2.222571712,Q1=2.067418854,
Q3=3.051024197}

toiuu:=-7.341014763

Gid tri nghiém t6i uu: Q, = 2.067; Q, = 2.222;
Q, =3.051; Fmax= 7341.

So sanh két qua giai bang Simplex (Fmax =
7379 m®/ng) véi loi gidi bang Maple 9.5 (Fmax
= 7341 m*/ng) cho ta thay sai khac bang 5,1% la
khong dang ké.

feasible, maximize, minimize, pivot,
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6. KET LUAN

Khai thac nuéc ngadm tat yéu lam cho muc
nudc ngam trong tang khong ap gidm hoac ap luc
trong tang chiia nudc cé ap giam.

Trong ca hai trudng hgp trén dan dén sy ha
thap mit dat.

Dé giam thiéu lun sut mat d4t cdn c6 bién phap
khai thac nudc dudi dat sao cho van dap ting luu
lugng can thiét ma muc nuéc ngdm khong ha
thap qua gisi han cho phép.

Hai giai phap khai thac nudc ngdm nham giam
thi€u ha thdp mat dit dugc dé xuit:

- Bai giéng khai thac nuéc ngdm can c6 ngudén bg
cap (gan séng, ho hay nguon nudc ty nhién khac).

- T6i vu héa luu lugng khai thac ctia cac giéng
khai thac trong bai giéng nham dam bao luu
lugng khai thac cuc dai ma van dam bao do ha
thap muc nudc khong vuot gia tri gidi han.

7. TAI LIEU THAM KHAO

[1] A.A. Konopdianxep, E.H. laxepva-Popova, Lun
sup mat dét do khai thac nude ngﬁm, Nha xuét ban
Long dat, Matxicova (Ban tiéng Nga), 1983.

[2] Botrever Ph.M., Ly thuyét va phuong phap thuc
hanh tinh trit lugng khai thac nudc dudi dat, Nha xuat
ban Long dat, Métxicova (Ban tiéng Nga), 1978.
[3]1.K. Gavitch, Thuy dong luc, Nha xuat ban Long dat,
Miatxicova (Ban tiéng Nga), 1988.

[4] S¢ Tai nguyén va Mai truong, TP. H6 Chi Minh,
Tom tat d& an: Xay dung mang quan tric lun dét
do khai thac nudc ngam ving phia Nam Thanh phd
Ho Chi Minh, 2005.



Hoi thdo Khoa hoc Quéc 16 Phat trién Xay dung bén viing trong didu kién Bién ddi khi hau khu vic ddng béing Séng Cliu Long  Ee1sPLiPA|

A CASE STUDY ON THE DETERMINATION OF THE EXCAVATED
TRENCH DEPTH IN UNSATURATED SOIL CONSTRUCTED BY TRENCH
METHOD WITHOUT SUPPORTING STRUCTURES

Nguyen Xuan Man, Nguyen Duyen Phong

ABSTRACT:

The depth of an excavated trench plays a vital role in the instability as well as economic efficiency of an open
trench. As design and analysis excavation construction method, selection of an appropriate excavated depth
value of a trench without support structures is necessary. In practice, the excavated trench is usually located
above the groundwater table or under unsaturated soil conditions. Therefore, the depth of the unsupported
trench is significantly affected by unsaturated soil properties, especially suction distribution and physical
properties of soil as well. To date, there have been a few theories and research works reported on the
method of determining a suitable depth of a trench under unsaturated conditions. However, previous works
tend to assume that the distribution of soil suction is either constant or linear with depth; as a result of this
assumption, the designed results are often overestimated compared to practical results. In this paper, the effect
of the nonlinear distribution of suction was taken into account to propose an equation to estimate the depth of
an excavated trench without support structures. Eventually, an example of numerical computation was executed
to figure out the factors that affect the depth of excavated trend considering the nonlinear suction distribution
of unsaturated soils.

KEYWORDS: Determination, Excavated trench depth, Soil mechanics, Supporting structures.
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1. INTRODUCTION The L/H ratio controls the angle of the open trench,

) o . hence the amount of excavation work required.
Previous research indicated that critical depth 1

(H) or ratio of depth and width of the open
trench (L) is one of the essential considerations of

The less the value of p (as shown in Fig 1) is, the
higher stability of the open trench; however, the

, . larger the amount of excavation work that needs
design used to study and analyze the stability of ) , )
, . to be done. Economically side speaking, once the
unsupported trenches or excavations. The L/H ratio . -
o value of B equals 90° the amount of excavation
must be met both the stability of underground o i
) ) ) work required is lowest, hence the highest of the

structure requirements and economic effectiveness.
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effectiveness of economic. Despite this, the stability
of the open trench must be taken into account. It is
widely observed that under this condition B = 90°,
some external supporting structures (known as the
temporary structure) need to be applied such as
earth anchor, retaining wall, struts, sheet pile. As
a result of this requirement, some shortcomings
might be seen as follows (Ou, C.Y., 2006):

- Due to the existence of the temporary
structures, the construction area of underground
construction is reduced;

- It is costly since temporary structures are
needed;

- Progress of construction work is significantly
affected, even much longer as compared to that in
case of without using temporary structures.

In addition, the excavated trench is usually
positioned above the groundwater table or under
unsaturated soil conditions. Earlier researchers
regularly assume that the soil suction distribution
is constant or linear with depth (Vanapalli,
S.K., and Oh, W.T,, 2012), as a result of this
assumption, the designed results are often
overestimated compared to practice. So, this
paper aims to build up an equation to estimate
the depth of open excavated trench considering
the nonlinear distribution of soil suction,
subsequently, figuring out the main factors that
affect the depth of excavated trench without

support structures.

2. MATRIC SUCTIONIN UNSATURATED SOIL

To find out an applicable value of the depth
of an open trench, a typical cross-section of the
trench is made as shown (Fig. 1).

One of the most important characteristics
of unsaturated soil is the negative pore water
pressure. The pore water pressure due to
capillarity is negative (suction), it is defined as a
function of the size of the soil pores and the water
content (Fig. 2), (Budhu M., 2015).

At the groundwater level, the pore water
pressure is zero and decreases (becomes negative)
as the capillary zone goes up. Because of the
presence of the negative pore water pressure,
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Fig. 1. A typical cross-section of an open trench
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Fig. 2. Simulation of capillary in soil

the effective stress increases. To specify, for the
capillary zone, zc, the pore water pressure at the
top is -zcyw, hence the effective stress (Fredlund
D.G., 1996; Fredlund D.G., and Rahardjo H.,
1993; Fredlund D.G,, et. al., 1978; Fredlund D.G.,
et. al.,, 2012; Fredlund D.G., et. al., 1996) stated
that the profile of matric suction in a horizontally
layered unsaturated soil generally depends on
several factors: especially the soil properties as
given by soil-water characteristic curve and the
soil ~ permeability, environmental factors
including infiltration due to precipitation or
rates

evaporation and boundary drainage

the
groundwater level. The matric suction profile will

conditions  including location  of
come to equilibrium at a hydrostatic condition
when there is zero net flux from the ground
surface. If the moisture content is extracted from
the ground surface such as evaporation, the
matric suction profile will be drawn to the left
(matric suction increases). If moisture enters

the groundwater-surface such as infiltration, the
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matric suction profile will be drawn to the right
(matricsuctionreduces) (Bishop A.W.,1959;Bishop
A.W, and Donald 1.B., 1961; Bishop A.W., and
Blight G.E., 1963). Under steady state, the water
flux in and out of the soil reaches the balance.
If the magnitude of water flux is the same as the
hydraulic conductivity of the saturated soil, the
magnitude of the pore-water pressure is constant
(Fig. 3) (Lambe T.W. and Whitman R.V., 2008).

Upward flux Precipitation

Pritt RERE

Evaporation suction propile Infiltration suction propile
Hydrostatic suction profile’ Unsaturated soil
A 4

Ground water table

Positive pore-water pressure

Saturatesd soil

Fig. 3. Matric suction profile in horizontally layered
unsaturated soil profiles under various surface flux
boundary conditions

From the distribution of matric suction, it’s
found that the matric suction profile varies with
depth and is linearly reduced from surface to the
water table; however, once the boundary drainage
conditions change is due to either upward flux or
precipitation, the distribution of matric suction is
not linearly. Therefore, in this paper the change
in the distribution of matric suction is assumed
as a function of the third-order polynomial and
expressed as below (Puller, M., 2015; Whenham
V., et. al.,, 2007):

th(y):a+by+cy2+dy3 (1)

Where: y is the considered depth of open
trench; F , is the function of matric suction
varies with depth. The equation (1) mustbe met the
following conditions:

y=0-F,(y)=max =ky, gD
y=D—F,(y)=0

By considering and comparing with the
practical condition, the equation (1) can be
rewritten as:

Fig (Y):%(Dz -2y? +y3/D) (2)

F,(y)=AD(1-2y’/D*+y’/D*) (3)

Where A =
pressure coefficient, which varies with the slope of

ky g, k is the pore water

hydrostatic pressure (or hydrostatic suction
profile); g is specific gravity. Taking a look into
equations (2), (3), the magnitude of matric
suction is decreased from a value of AD = kDy_g
(at y = 0) to zero (at y = D). The distribution of
matric suction is shown (Fig. 4).

kygD— ky gD———
f~—5.8D—~| Surface [=—2.gD—-| Surface
1Y k 1Y
R |
) v y
Y Ground water table Y

Fig. 4. The distribution of matric suction with depth.
(1) represent the surface of hydrostatic suction; (2) the
distribution line of matric suction

3. DETERMINATION OF DEPTH OF
OPEN TRENCH WITHOUT SUPPORTING
STRUCTURE

3.1. Earth pressure

The horizontal pressures act to the wall of open
trench is caused by the active earth pressure, P,
which can be determined as following (Sangchul
Bang A.M., 1985; Terzaghi K., 1941; Terzaghi K.,
et. al., 1996; Wang Y.Z., 2000; Terzaghi K. V., 1936):

P =(c.—u Jootg’| T-% |- 2C.cotg| Z-L | (4
.= (o, ua)cog(4 2) cotg -==-|(4)

oy =Y,8Y (5)
C is the total cohesion stress which consists of two

components, one is the effective cohesion, C’; the
other is suction force: (u_-u, )tgg,. In other words:

C=C+(u, —u, )tgo, (6)

Combination of equations (5) and (6):
P, =(o,-u,)=(c,—u,)cotg’ [E_ﬂ')_
—2[C “+(u, —u, )tge, ] co‘[g(E — gj - @
T o
2(u, —u, )t tg| ———
(u, —u, )tge, co g(4 5 j
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Substitute equation (4) into equation (7):

P~ (o, _ua)z(cd_ua)cotg{ﬁ_@'j_

4 2

_2[C'+ (u, —u, )tg(pb]cotg(%—%') - (8

—2tgQ, cotg(%—%’j.%(Dz -2y + y3/D)

Substitute equation (5) into equation (8):

P =(0,-u)=(roy-u.Jeore’ [ -2 |-

T ¢ T o
-2C'cotg| ——— |- 2t cotg| ——— |x
g(4 2) g0y 8(4 2}

><%(D2 -2y’ +y'/D) (9)

The total magnitude of active earth pressure
acts to the retaining wall with its height of H, P,
can be defined as:

Hl
P, = I P dy (10)
0
3.2. Determine the magnitude of the depth
of the open trench

The distribution of active earth pressure can be
divided into two regions, one is a tensile region,
the other one is the compressive region. Two of
these regions are separated at a depth of y,. In the
tensile region (from the surface to a depth of y, ),
the active earth pressure is negative, which causes
soil mass behinds the retaining wall tends to move
away from the retaining wall. The magnitude of y,
may be estimated by combination equation (10)
and equations (2), (3), together with a condition
of P. =0and u_=0:

G, cotg’ (%—%)—

-2tgo, cotg(% -~ %'j%(Dz -2y + y3/D)

After working out the equation (11), the value

(11)

of yk can be found.

If total active earth pressure PA acts to the
retaining wall is completely dissipated, the
corresponding depth under that condition will be
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the one that can be applied without supporting
structure. In other words, the magnitude of the
depth of the open trench, y, , can be determined
by solving the following equation:

y
P, =[Pdy=0 (12)
0

By substituting equation (8) into equation
(12), and working out the equation (12) with y as
the variable, the y, can be derived, and its value
is a function of:

ch = f((plﬁ(pb’ua’Gd’D’A)
Take the input data from Table.1 to calculate P,

(13)
in (12) and then transform will give us the explicit
value in (13).

4. NUMERICAL CALCULATION RESULTS
AND DISCUSSION

4.1. Numerical Calculation

Table 1. Soil parameters used in this paper

Description Symbol | Unit | Value
Effective cohesion Y kg/m? 18
Effective friction angle | C’ kPa 50

Effective friction
angle associated with ¢ Degree 22
matric suction

Pore-water pressure (Pb Degree 14

coefficient
Other parameters k - 15
Pore air pressure u kPa 0

Numerical calculation is carried out using
the concept of equation (13), in which the input
parameters of soil sample such as physical and
mechanical properties of the studied soil are
shown (Table 1). The study soil sample was
collected in a construction site located in the
Southeast of Vietnam.

4.2. Effect of level of the groundwater table

By changing the level of groundwater table
(D), the relationship between the depth of the
open trench without supporting structure and D
can be found (Table 2), and (Fig. 5).
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Table 2. Relationship between k, _and level of the -
groundwater table

Depth of groundwa-
7 8 10 | 13 | 15
ter table, D
k,_ 44 50 |58 |72|73

4.3. Effect of effective friction angle

Table 3. Relationship between k,_ effective
friction angle (Fig. 6)

10 20 o 30 40 50
Effectiv; fric’tion 101181261 30| 35 Fig. 6. Relationship between k,_and level of the
angle, ¢ groundwater table
k. 4.85|4.34|3.87|3.57|3.32

4.4. Effect of effective cohesion

Table 4. Relationship between kkc and effective
cohesion (Fig. 7)

Effective frlc)tlon 20 |50 | 60 | 70 | 85
angle, C
kkC 37 142 | 43 | 44 | 46
4.5. Effect of pore water pressure coeflicient N “ o ¥ - ”

Fig. 7. Relationship between k,_and effective cohesion
Table 5. Relationship between kkc and & P e 4

pore-water pressure coefficient (Fig. 8)

Description
Pore-water press. | 1o | 12| 15 | 1.7 | 2.0
coef., k
kkC 32 137 | 42|45 |50
16
14
121 10 n 2 40 50
] Fig. 8. Relationship between k,_and pore-water
pressure coefficient
5]
4.6. Discussions
"] Numerical calculation results in section 5
X : : : , show that:
10 20 30 40 S0
’ - The magnitude of k,_is nonlinearly increased
Fig. 5. Relationship between k_and level of the with the level of groundwater table; however, once

groundwater table the level of groundwater reaches a certain value,
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the value of kkc is almost constant and tends to
reach the critical value.

- Under the same conditions, the unsupported
depth of an open trench, kkc are as follows:

+ The value of kkc decreases with an increase of
effective friction angle;

+ The value of k_ does not significantly
increase as the effective cohesion increases;

+ The value of k,_ is notably increased as the
pore-water pressure coefficient increases.

5. CONCLUSION

The paper aim at pointing out the factors that
affect the unsupported depth of open trenches
considering the nonlinear distribution of soi
suction. Numerical calculation result indicates that
unsupported depth of trench is notably affected
by the unsaturated soil properties. Additionally, to
achieve an optimum design of an open trench, the
geotechnical designers should take soil suction into
account, in which the distribution of soil suction
should be considered as nonlinearly distributed.
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XAC PINH CAC THAM SO NEO PAT PHU HOP
GIU ON PINH BO SONG TRANH SAT LO

DETERMINATION OF THE APPROPRIATE PARAMETERS OF SOIL BOLTS
FOR RIVER BANK REINFORCEMENT TO REDUCE LANDSLIDE

Tran Tudn Minh, Nguyén Duyén Phong, Ng6 Van Thtic

ABSTRACT:

Soil bolts are widely used for the reinforcement of soils slopes and other fields of civil engineering. To design
soil bolts, the parameters of soils and bolts must be considered such as the parameters of failure arch, the length,
spacing, and capacity of bolts. This paper refers to analyze and select the parameters of bolt for the stability of
the soil slope in the riverbank. The research results show that in the case, the directions of soil bolts located
normal to boundary of the slope ensure effective reinforcements. In the detail geological conditions of this
study, the length of tie-back soil bolts L = 1,4 m, spacing a = 2 m are optimal parameters for the slope of riverbank.

KEYWORDS: River bank, landslide, failure arch, soil bolts, reinforcement.

TOM TAT:

Céc neo dit ngay cang dugc stt dung rong rai trong chdng giti cac bo ddc dat ciing nhu cac linh vuc khac. D€
thiét ké cac thong s6 ctia két cdu neo ngudi ta quan tam cht yéu dén cac tham s6 clia cung trugt 16, chiéu dai,
khoang cach va kha nang mang tai ctia cac neo. Bai bao gidi thiéu viéc phan tich va lya chon cac tham s6 két
cdu chong neo giti 6n dinh bo doc dét trong cac ba song. Két qua nghién ctiu chi ra trudng hgp neo cam vudng
gbdc v6i ba doc cho két qua tot, trong trudng hop diéu kién dia chat nghién ctiu chiéu dai neo L = 14 m, khoang
cach cidc neo a = 2 m dugc xem la t6i vu.

TU KHOA: Bd séng, trugt 16, cung trugt 16, cdc neo, gia cuong.
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1. DAT VAN BE

DPoéng bang song Ctiu Long la khu vic ¢6 cau
tao chu yéu 1a nén dia chit yéu, rat dé bi ton
thuong. Tu ndm 2010 dén nay cdc hién tuong
sat 16 kénh rach, bd séng tai dong bing song
Ctiu Long dién ra ngay mot gia ting véi mtuic do
nghiém trong, mdc du da c6 nhiing giai phap
khic phuc. Tuy nhién, mitc d6 va t6c do sat 16
ngay cang dién bién phtic tap, khé luong trude.
Dbiéu nay doi hoi phai cé cac nghién ctiu va cac
giai phap d€ ngan chén sat 16 va sap d6 cac bo
song tu nhién va nhén tao khu vic dong bang
song Cuiu Long trong tuong lai gan.

Trong qua trinh thiét ké tinh toan 6n dinh bo
ddc dat da thi viéc tinh toan xdc dinh cung trugt
16 va xac dinh ddc tinh két cdu chong giti 1a diéu
vO cung can thiét doi véi linh vuc dia ky thuat.
Khi biét dugc cung trugt 16 nguy hiém nhit ta
c6 thé thiét ké tinh todn dugc chinh xéc két ciu
chong giti gia c6 cho phu hgp. Tuy nhién, viéc
tinh todn va xac dinh cung trugt 16 bang cac 1oi
giai ly thuyét thuong phai st dung nhiéu bang
tra, qua trinh tinh toan phtc tap. Tai Viét Nam,
viéc xac dinh cung trugt 16 va cac thong s6 neo
ciing da dugc cac nha khoa hoc quan tdm nhu:
Nguyén Quang Phich (2007); Ngiém Hiiu Hanh
(2004); Nguyén Sy Ngoc (2009); Vo Trong Hung
va Phung Manh Diac (2008); Ta Duc Thinh va
Nguyén Huy Phuong (2002). Tuy nhién, cac tac
gia trén thuong xac dinh cung trugt 16 va cac
thong s6 ctia neo trén co s bai toan can bang gidi
han. Trén thé giéi Hoek va Bray (1981) da cong bd
tai liéu ky thuét vé 6n dinh b déc cho cac dang
b doc dat va da phan 16p va phan phién véi cac
co ché sap d6 dang cung tron, 1at up, khdi ném.
Nam 1972, Piteau cong b6 nghién ctiu vé€ 6n dinh
bd dbc trén co sd cé xem xét chi ti€t dén cac thong
s6 dit da cta b doc. Giani (1992), Goodman
va Bray (1976) da cong bo cic nghién ctiu vé 6n
dinh bo dbc c6 quan tdm dén viéc st dung mot
s6 phan mém s6 trong phan tich va da thu dugc
nhiing két qua kha quan. Nam 2005, Anju Udas
da cong bo viéc st dung di liéu GIS trong du
dodn tinh mat 6n dinh ctua b déc. Qua phan tich
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va tim hiéu, thdy rdng cac nghién ctiu trén déu chi
rd su phtc tap cta viéc xac dinh co ché mét 6n
dinh ctia bo doc khi co sy thay d6i ctia cac thong
s6 dat da cting nhu cac diéu kién kién tao va su
ngau nhién ctia cac tai trong phia trén ctia cac bo
ddc. Ngoai ra viéc phan tich két hgp su 6n dinh
ctia bo dbc véi cac thong s6 clia két cau chong gia
cuong nhu neo, bé tong phun, luédi thép va cac
tuong chan con han ché. Chinh vi vdy cin thiét
phai c6 nhiéu nghién ctiu viéc xdc dinh cung trugt
16 va lya chon céc thong s6 két cdu chong t6i uu dé
dam bao do 6n dinh lau dai cho cdc bo doc.

Ngay nay, cung véi sy phat trién cua khoa hoc
va ky thuat, cdc may tinh cting nhu cac phan mém
chuyén dung ra doi cho phép nhiing nguai thiét
ké c6 kha nang tu duy thiét ké nhanh chéng viéc
giti 6n dinh cho cac bo déc va dang ngay cang
dem lai hiéu qua st dung cao. Trong bai bao nay
gi6i thiéu viéc ting dung phdn mém Slide 5.0 di
phan tich lya chon thong s6 chiéu dai, khoang
cach, goc cam neo tdi vu khi phéan tich 6n dinh
ctia bo doc dit tuong ting véi cac bo sdng trong
moi truong dat dong nhat.

2. BAI TOAN PHAN TICH

Do tinh déi xting cia mo6 hinh nén di xét mot
ntia mo hinh bai toan véi gia thiét bo song véi cac
thong s6 kich thudc nhu Hinh 1, cac tham s6 dau
vao cho phan tich nhu sau:

B song dugc tao nén tii mot loai dat dap hodc
dat tu nhién véi trong lugng thé tich cua dat tu
nhién y, = 20 kN/m’ trong lugng dat bao hoay,,
= 21 kN/m’ goéc ma sét trong ctia dat ¢ = 19,6%
luc dinh két ¢ = 3 kN/m?; tiéu chudn bén st dung
Mohr - Coulomb. Chiéu sdu muc nudc ngam &
phia goc phai ctia mo hinh tinh dén bé mat dat la
4m, chiéu sau muc ngudc song la 8 m. Gia thiét
moi trudng song nudc cé anh hudng ctia séng va
dap do tau thuyén di qua lai, ap luc nay dugc thay
thé bang tai trong tinh phan bé dang tam giac
tuong ung vdi thoi diém gia thiét ap luc dong lon
nhat tac dung theo phuong ngang mtc day song
gia thiét bang khong con vi tri song va dap manh
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6 phia trén muc nudc séng véi gia thi€t 2 m (10 - 8)
c6 gia tri 10 kN. Tai trong bé mat gia thiét phan bo
déu tii cac cong trinh lan cin hodc phuong tién di
lai 100 kN/m nhu trong Hinh 1. Bai todn bé qua sy
x6i mon cta dat, sy an mon ctia nudc song. Bang
mo hinh s6 trong phan mém Slide 5.0 ¢6 thé mo ta
dugc bai toan dat ra nhu trong Hinh 2.

20m

100kNm | 1m

LI

1060
2, =

]

25m

3im

Hinh 1. M6 hinh bai todn ly thuyét

Hinh 2. M6 hinh phan tich bang Slide 5.0

Sau khi phan tich bang Slide 5.0 chiing ta c6
thé thu dugc hinh dang cung trugt 16 va hé s6
an toan cho b ddc theo 2 16i giai hién nay dang
dugc st dung rong rai cua Bishop va Janbu nhu
trong Hinh 3.

Quan sat két qua cung truot 16 va hé s6 gia ¢
c6 thé thdy rang b doc khong 6n dinh véi FS
(Factor of Safety) FS = 0,607 theo Bishop va FS
= 0,547 tuong ting theo 16i giai ctia Janbu. D€ thiét
ké 6n dinh bo déc c6 rat nhiéu cach. Tuy nhién,
6 day st dung bién phap truyén thong la neo git
o6n dinh bo ddc. D€ thiét ké neo thi trén co sG
kich thuéc cung trugt 16 ching ta c6 thé chon ban
dau chiéu dai neo la L = 10m véi cac ddc tinh va
tham s6 ctia neo nhu sau: Neo dinh két & dudi
thuong dung cho neo dat; khoang cach neo theo
chiéu doc truc 1,5 m; kha nang chiu kéo cuia neo

100 kN; kha nang chiu kéo cua tdm dém neo
150 kN; d6 bén dinh két & dudi neo 50 kN; chiéu
dai phan dudi dinh két 50% chiéu dai ctia neo.

Mo hinh bo doc cé neo, két qua gia c6 bo doc
va hé s6 an toan FS theo Bishop cho bai toan dugc
thé€ hién nhu trong hinh 4. Trong truong hgp
nghién ctu & cac hinh két qua ti€p theo st dung
hé s6 an toan FS theo Bishop vi day 1a 16i giai hay
dugc st dung trong phén tich 6n dinh bo doc tai
Viét Nam, 16i giai theo hé s6 an toan ctia Janbu
xin dugc dé cap & cac nghién ctu khac.

a) Hé s6 an toan va cung trugt 16 theo Bishop

b) H¢ s6 an toan va cung trugt 16 theo Janbu

Hinh 3. Cdc cung trugt I6 va hé so an toan theo
gid thiét ciia Bishop va Janbu
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100.00 kN/m

e =

10.00 kN/m.-

4=

0.00 kN/m!

a) M6 hinh neo gia c6, L = 10m va a = 2,0m

b) H¢ s6 an toan bo song FS = 0,848

Hinh 4. Mo hinh neo gia cudng va két qua hé s
an toan bo song vdi neo dai 10m va khodng cdch neo 2m

Quan sat két qua co thé thay hé s6 an toan cua
bd déc FS = 0,848 chua vugt qua 1,0 bs déc van
chua 6n dinh. Bay gio ta giti nguyén ddc tinh ctia
neo nhung thay d6i cac tham s6 chiéu dai ctia neo
va mit d6 neo dé nham tim ra mang neo phu hgp
nhit. G budc nay ta thay d6i mang neo véi chiéu
dai 7,0 m va khoang cach neo la 1,5 m. Sau khi
thém neo dai 7 m va khoang cach neo 1a 1,5 m
thu dugc hé s6 bén cua bd déc FS = 0,779 nhd
hon khi st dung cac neo dai 10 m va khoang cach
2 m. Thiét ké nay van chua dam bdo an toan, can
phai thay déi. Tuong ty, ta st dung phuong an
giti nguyén chiéu dai neo 10 m, nhung khoang
cach cac neo trén bo doc 1a 1,0 m va giti nguyén
cac ddc tinh ctia neo. Két qua cia mo6 hinh nay
dugc thé hién nhu trong Hinh 5.
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0.926

Hé s6 an toan bo song FS = 0,926

Hinh 5. Két qud cung trugt 16 va hé s6 an toan bo doc
vGi neo chiéu dai 10 m va khodng cdch cdc neo la 1 m

Quan sat két qua thdy rang thiét ké nay van
chua dam bao vi hé s6 an toan ctia bd doc trong
truong hop nay bang 0,926 < 1,0 bd déc khong
6n dinh. Do d6, cin tiép tuc thay d6i mang
neo hodc cac dic tinh ctia neo dé hé s6 an toan
ES > 1,0. St dung phuong an thay d6i cac tham s6
két cdu neo véi chiéu dai neo cd dinh[a L = 10m
va khoang cach cdc neo a = 1,0 m theo xu huéng
tang kha nang chiu luc ctia neo nhu sau: kha nang
chiu kéo cua neo 120 kN; kha nang chiu kéo ctia
tam dém dudi neo 120 kN; dd bén dinh két & dudi
neo 50 kN; chiéu dai phan dinh két dudi neo 50%.
Tuy nhién, sau phan tich hé s6 an toan b& song
thu dugc FS = 0,938 chua thoa man yéu ciu. Tiép
tuc st dung phuong an tang chiéu dai neo 1én 12
m, khoang cach neo a = 2,0 m v6i cac ddc tinh
neo git nguyén nhu trén, hé s6 an toan thu dugc
ES = 0,951. Tiép theo thay d6i v6i L = 12 m,
a=15mthiFS=0,975.KhiL=12m,a=1,0m
thi FS = 1,022 nhu trong Hinh 6.

Quan sat két qua trén Hinh 6 thdy rdng trong
truong hop nay thi thdy rang hé s6 an toan 1a 1,022
da 16n hon 1,0 bo déc 6n dinh. Tuy nhién, c6 thé
thdy rang moét s6 neo khong phu hgp do chiéu
dai cia n6 van con nam bén trong vung sép 16
cta cung trugt 18, hiéu qua khong dam bao. Tiép
dén tién hanh thay d6i chiéu dai neo la 13 m va
khoang cach gitia cac neo la 2 m xem phuong an
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tinh t6i uu c6 tot hon khong. Két qua thu dugc
khi L = 13m, a = 2m thi FS = 0,998, L = 13m, a
= 1,7m, FS = 1,036. Tuy nhién, cling tuong tu L
= 12m mot s6 neo chua vugt qua cung trugt 16
khong dam bao. Tiép tuc st dung, neo L = 14m,
a = 2,0m thu dugc hé s6 an toan FS = 1,028 nhu
trong Hinh 7.

Thong thuong hé s6 an toan FS > 1,0 c6 thé
dugc chap nhéan. Tuy nhién, tai Viét Nam thudng
sti dung hé s6 an toan FS > 1,2 - 1,4 cho nén thiét
ké trén van chua dam bao an toan. Biang nhiéu
mo hinh tiép theo chung ta thu dugc moé hinh
chiéu dai neo t6i uu L = 16m va khoang cach neo
a = 1,3m nhu hinh 8a, hé s6 an toan FS = 1,20
trong hinh 8b.

Két qua trong hinh 8 chi ra rang trudng hgp
nay chiéu dai neo vugt ra khoi chiéu rdng cung
trugt 16, hé s6 an toan FS = 1,2 da dam bao an
toan theo thiét ké. Thiét ké nay sé dugc lya chon.

100.00 khN/m

v
&

&
ot <

10.00 kN/m.-

a) M6 hinh neo gia c6 L = 12m, a = 1,0m

b) H¢ s6 an toan bo séng FS = 1,029

Hinh 6. Két qud neo cho mé hinh va hé s6 an toan

100.00 kNIm

40.00 khim.-

b) H¢ s6 an toan bo song FS = 1,028
Hinh 7. Két qud mé phong vdi neo dai 14 m
va khodng cach 2 m

100.00 kNim

N
e =

10.00 kNim,-

0.00 kN/m \

a) Mb hinh neo gia c§ L= 14 m, a=1,3m

o4 =

b) H¢ s6 an toan bo song FS = 1,2
Hinh 8. Két qud mé phong t6i uu cho neo dai 16m
va khodng cdch 1.3 m
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Budc ti€p theo trong nghién ctiu, tién hanh
xem xét truong hgp lap dat goc cam neo theo
chiéu ngang song song v4i bé mat ddt nam ngang
bén trén, d€ xem xét hiéu qua gia c¢6 clia neo.
Trong trudng hop dau tién st dung cac neo co
ddc tinh nhu trén nhung chiéu dai neo la 10m va
khoang cach neo la 2 m. Két qua mo hinh va hé an

toan ciing nhu cung trugt 16 thé hién nhu trong

Hinh 9a, dé dang nhan thdy trudng hgp nay neo —F "

khong c6 hiéu qua, hé s6 an toan ctia b doc bang
0,663 < 1,0. Tuong tu, khi xét ca trudng hgp neo
dai 15 m khoang cach neo 2 m (Hinh 9b) va neo ~—L T | I
dai 18 m khoang cach neo 2 m (Hinh 9¢). Cac
két qua trén Hinh 8 chi ra ring, trudng hop neo

khong vuong géc v6i bé mat nghiéng ctia b doc )L =180 m;a=20m;FS=0,883
la khong c6 hiéu qua, hay hiéu qua gia c6 ctia nd

kém hon trudng hop neo vuéng goc. Hinh 9. Két qua bo doc dugc gia c6 bang neo cam

ngang khodng cdch cdc neo 2,0 m
3. KET QUA VA THAO LUAN

Bang cic phan tich & trén c6 thé tap hop dugc
cac tham s6 két cdu chong neo thiét ké va lya

chon giai phap thiét két t6i uu cho b doc trong

02 trudng hgp cdm neo vuong goc véi bé mit bo

ddc va song song v6i bé mat dat nhu Bang 1.

2 Bang 1. Két qua phan tich cho 09 trudng hop

dién hinh
STT Chiéudai | Khoang cach | Hé s6 an toan
@)L =10m, a=2,0m, FS= 0,663 neol, m neoa, m FS
1 10,0 2,0 0,848
2 7,0 5,0 0,779
3 10,0 1,0 0,926
4 12,0 2,0 0,951
5 12,0 1,5 0,975
6 12,0 1,0 1,022
0.500 7 13,0 2,0 0,998
. 8 13,0 1,7 1,036
__w_ 9 14,0 2,0 1,028
. = 1,20
- 10 16,0 1,3 (Lua chon)
Qua cac phén tich & trén c6 thé thay ring hiéu
Uing gia c6 ctia neo phu thudc vao rat nhiéu yéu
b)L=150m, a=20,FS=0,80 t0 tu goc cam neo, chiéu dai neo, mat do gitia cac
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neo ciing nhu dic tinh co hoc cua neo. D€ tinh
toan va phan tich tht cong bang tay va bang cac
bang tra la rdt phuc tap va khoé khan, tuy nhién
khi sti dung phén tich bang phan mém cho ra
két qua nhanh chéng. Bang nhiéu lan lip chu
trinh va thay d6i cac tham s6 co hoc ctia neo ciing
nhu mat do neo ching ta cé thé thu dugc chiéu
dai neo téi uu trong truong hgp nay la 14 m va
khoang cich gifia cac neo la 2,0 m.

Trong trudng hgp nay thi viéc cdm neo theo
chiéu song song v6i bé mat dat bén trén bo doc la
khong hiéu qua kinh té va ky thuat, do dé phuong
an nay khong nén dung. Viéc danh gia 6n dinh
b& doc dua trén tiéu chi hé s6 an toan cho bo déc
hién nay dang dugc st dung rong rai trong thiét
ké nén dé dang dugc chdp nhan.

4. KET LUAN

Viéc sti dung két ciu neo dé€ chdng giti cac
bo doc 1a viéc lam can thiét va c6 hiéu qua. Tuy
nhién, viéc tim dugc cac tham so6 toi vu cua neo
va mang neo la viéc lam khong don gian doi hdi
phai c6 kinh nghiém thiét ké cting nhu nhiing
hiéu biét co ban vé dia ky thuat. Cac két qua
nghién ctiu chi ra rang khi neo vudng goc véi bé
mdt bd doc c6 hiéu qua hon neo so véi neo dit
nam ngang. Khi chiéu dai neo tang thi c6 thé tang
khoang cach gitia cac neo, va ngugc lai. Khoang
cach gitia cac neo, chiéu dai ctia cac neo c6 thé
dugc giam di khi tang cac ddc tinh bén co hoc ctia
neo. Tuy nhién, trong nghién ctiu méi chi diing
lai & viéc sti dung két cdu neo doc lap dé chong
giti 6n dinh bo déc dat. Trong cac nghién ctiu xa
hon c¢6 thé tién hanh cac nghién ctiu nhu st dung
két hop két cau chdng neo véi két cau tuong ke
bé tong, neo két hgp voi ludi thép, véi cac ro da

hoc hodc thay d6i muc nudc ngdm & bén trong bo
déc d€ quan sat dugc ro rang hon anh hudng cta
hiéu qua két cdu neo t6i muc d6 6n dinh cta bs
déc cac bo song.
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NGHIEN CUU XAC PINH PHAM VI VUNG ANH HUONG
KHI THI CONG KHOAN KICH NGAM TRONG DIEU KIEN DAT YEU
TAI KHU VUC PONG BANG SONG CUU LONG

ESTIMATING THE INFLUENCE ZONE INDUCED BY PIPEJACKING
IN THE MEKONG DELTA SOFT SOIL CONDITIONS

Vi Minh Ngan, Lai Thanh Nhan,
Hoang Dinh Phuc, Pham Duc Tho

ABSTRACT:

Cities and provinces in the Mekong Delta area recently have been faced to many climate change problems
including flooding and sea level rising, which lead to disadvantages in travelling and people livings, especially in
the rainy season. Thus, the drainage system construction becomes an essential solution to solve these problems.
Pipejacking is one of pipeline construction methods applied commonly in water transmission pipeline projects
in the Mekong Delta area. However, pipejacking in the urban areas could induce effects on existing buildings.
This paper introduces a method for estimating the influence zone when pipejacking in the soft soil conditions
of the Mekong Delta area. Based on the study results, engineers can easily select the alignment when designing
water transmission pipeline systems in the Mekong Delta area.

KEYWORDS: pipejacking, MeKong Delta, influence zone.

TOM TAT:

Cac tinh va thanh phé viing dong bang song Ctiu Long hién dang phai d6i mat v6i nhiéu vin dé vé bién ddi
khi hiu nhu lut 16i va nuéc bién dang, gay anh hudng rat 16n dén cudc séng ctia dan cu va giao thong, dic biét
vao mtia mua. Do do viéc xay dung va nang cdp cac hé thong thoat nudc 1a mot giai phap tat yéu dé giai quyét
cac van dé bién déi khi hau. Phuong phap khoan kich ngdm la mét phuong phap xay dung cong trinh duong
ong ngadm dugc st dung pho bién tai cac vung dong bing chau thé séng Ctu Long hién nay. Tuy nhién, khi
x4y dung hé thong dudng 6ng ngdm bing phuong phap khoan kich ngdm thudng gay ra cac anh hudng dén
cac cong trinh l4n cin. Bai bao nay gidi thiéu phuong phap xac dinh viing anh hudng khi thi cong khoan kich
ngam trong diéu kién dit yéu tai viing dong bang song Ctiu Long. Duya trén cac két qua nghién ctiu nay, cac ki
su thiét ké c6 thé dua ra cac phuong an tuyén phu hgp khi thiét ké hé thong duong 6ng dan nudc tai khu vuc
dong bang song Cuiu Long.

TU KHOA: Khoan kich ngdm, dong bing song Ciiu Long, viing dnh hudng.
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1. INTRODUCTION

Pipejacking recently has been popular in
underground pipeline construction with small
diameters ranging from 500 to 5000mm such
as drainage pipelines and gas pipelines in urban
areas. In this technique, the designed pipes are
pushed by hydraulic jacks in the starting shaft
through the ground behind the micro tunnel
boring machine (mTBM) (see Figure 1). This
method has advantages of flexibility and less
effects on the surrounding environment.

The first pipejacking project in the world is
the installation of a concrete pipeline under the
Northern Pacific Railroad in the USA in 1896
(Barbera et al., 1993). In Europe, this technique
was first used in Vienna in the late of 19th
century (Stearling,R.L., 2020). In Asia, the
pipejackingwasfirstlyappliedin Japanin 1964 with
a mud-shield” in soft coastal alluviums. In 1970s,
Japanese developed this technique with variant
of machine with support fluids at the tunnelling
face. In Vietnam, this technique was applied in
the 2000s with a sewerage project in Mekong
Delta area. Up to now, this pipeline technology
has been applied in some projects such as
some water transmission pipeline projects of
Water Supply Project in Hochiminh city and Yen
Xa Sewerage System Project in Hanoi.

However, there are some incidents occured
in some pipejacking projects leading to damages
on surface buildings, for example, in NhieuLoc-
ThiNghe project, in Hochiminh city.

In this paper, some methods of estimating
influence zones induced by pipejacking in Mekong
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Delta area are presented. Based on the results,
engineers can easily identify potential damaged
levels and propose solutions for ensuring the safe

of existing building when pipejacking.

Figure 1. Pushing pipes in pipejacking in soft soils.
(Stearling, R.L., 2020)

2. DAMAGE RISKS WHEN PIPEJACKING

When using mTBMs to excavate the ground,
the movement of surrounding soil leads to
settlements on the surface and effects on nearby
existing buildings. In order to reduce the soil
displacements in pipejacking technique, bentonite
is used for filling the gap between the pipeline and
surrounding ground.

In this paper, the impact of the pipejacking
process on existing buildings is investigated with
the case of using shield machine.

According to a empirical study based on site

data in Peck (1969), the transverse settlement due
to pipejacking at the ground surface has a shape
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Ground surface
-2 - i, 2i

t T
surface settlement trough

Sv,max
pipeline 1
: IH j

Volume loss V.

Point of inflection

Figure 2. Transverse settlement trough due to
pipejacking (Peck, 1969)

as shown in Figure 2 as a Gaussian distribution.
The settlement curve can be estimated as follows:

S =S ex 1
v V,max p[ 212 J ( )

Where S, s the maximum settlement at the

surface directly above the pipeline location and
“i” is the trough width.

The value of Sv;max can be estimated from:

V, =278, . 2,58, .. 2)

Where V_is the volume of settlement trough
per unit pipeline length.

Foracirculartunnelasapipeline, V iscalculated
via the volume loss V, as the percentage of the
notional excavated volume (Mair et al., 1993):

nD?

V.=V, (3)

The volume loss surrounding the pipeline
includes loss volumes caused by soil deformations
due to face support, passage of the tunnelling
machine and the annular gap grouting (Maidl,
2012). V_is less than the volume loss around
the pipeline when pipejacking in drained
condition due to dilation and in the case of
tunnelling in undrained conditions, V_ equals
volume loss around the pipeline (Cording and
Hansmire,1975). Normally, in pipejacking design,
V. is assumed equal to the volume loss around the
pipeline.

As Equation 1, the shape of curve is
determined by the width of the settlement
trough “i” which depends on the depth of the

pipeline and soil parameters. O'Reilly and New
(1982) gave the relationship between the width
of the settlement trough “i” and the depth of the

pipeline as follows:
For cohesive soils: i=043z +1.1 (4)
i=0.28z,-0.1 (5)

This relationship was also compared by Mair

and for granular soils:

and Taylor (1999) to the relations for settlement
trough width and depth of pipeline axis from
many authors and recommended for practical
purposes.

From Equations 2 and 3, the maximum
transverse settlement can be estimated as follows:

S = \/E V. D*
v =D g

Thus, the transverse settlement curve can be
identified as:
n V. D? —x?
S, = \ﬁ ——exp| —
2 4 21

Nearby buildings also

(6)

(7)

affected by the
horizontal settlement when pipejacking. The
horizontal displacement when pipejacking can be
estimated with the following equation proposed
by O’Reilly and New (1982):

S, =S, = (8)
ZO
The subsurface settlement induced by

pipejacking process also distributes as a Gaussian
curve (Mair etal.,1993) with Equation 1. However,
the width of settlement trough “i" changes with
the depth of the calculated subsurface settlement
z and the depth of the pipeline z0 via a coefhicient
K depending on depth as:

i=K(z, -z) )
with the K wvalue is calculated with the
following equation:

B 0.175+0.325(1-2/z,)
- (1 -z/ Z_O)
From Equations 2, 9 and 10, the maximum

(10)

subsurface settlement can be estimated as:

S
4 v _ \ﬁ DV, (11)
D 20.175+0.325(1-2/z,)z,
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Table 1: Typical values of maximum building slope
and settlement for damage risk assessment
(Rankin, 1988)

Maxi-
Risk mum ‘ Description
Category | slope of of risk
building
1 Less than | Less than | Negligible;
1/500 10 superficial
damage unlikely
2 1/500 - 10-50 | Slight; possible
1/200 superficial damage
which is unlikely
to have structural
significance
3 1/200 - 50-75 |Moderate; expected
1/50 superficial damage
and possible
structural damage
to buildings,
possible damage
to relatively rigid
pipelines
4 Greater Greater | High; expected
than 1/50 | than 75 |structural damage
to buildings.
Expected damage
to rigid pipelines,
possible damage to
other pipelines

When assessing the effect of pipejacking on
nearby existing buildings, two parameters that
engineers often consider are the settlement
and the building slope. Table 1 shows the
classification of risk damage assessment
proposed by Rankin (1988). There are four
categories of damage levels based on the
maximumsettlementandtheslopeofthebuilding.
In this study, the maximum settlemet of 10 mm
and the maximum slope of 1/500 of the building
is used to evaluate the affected level of
pipejacking on existing structures.

3. ESTIMATE OF INFLUENCE ZONES IN-
DUCED BY PIPEJACKING IN MEKONG
DELTA SOFT SOIL CONDITIONS

The Mekong Delta area is formed from
Pleistocene and Holocene deposits. The deposits
compose clayey soils in very stiff or stiff state
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and the upper part was hardened with laterite.
Holocene deposits include alluvial deposits
distributed along Tien Giang and Hau Giang
rivers, with the thickness of 10 — 20 m. These
deposits comprise bluish grey, yellowish grey
sand, silt, clay and medium sand. The late
Holocene deposits appear in some small
areas with the thickness of 1 to 7 m. In addition,
alluvial-marsh disseminated in the low-lying
Hau Giang river’s land strip contains brownish
grey, dark-grey clay silt bearing organic matters,
sometimes peat. Thus, the stratigraphy of the
Mekong Delta area involves the upper part
of soft soil Holocene with different origins
and the thickness of 20 m or up to 30 m - 40 m
in some areas and the lower part was Pleistocene
sediment with composition of stiff-very stiff clay
(Nu, N. T., & Son, B. T. ,2021). Figure 3 shows
the distribution of Holocene deposits in Mekong
Delta area.

= 11°M

SOUTH CHINA SEA

Figure 3. Geomorphology and Late Holocene evolu-
tion of the Mekong delta (Puchata, R., 2014).

Figure 4 shows a pipejacking work for pipeline
D1500mm cross Nguyen Van Linh road, Binh
Chanh district, Hochiminh city. In Hochiminh
city, the pipeline alignment is often designed
with the depth from 5 to 20m from the surface.
Therefore, the tunnelling work with mTBMs is
carried out in soft soil conditions.
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Figure 4. Pipejacking a pipeline D1500mm cross
Nguyen Van Linh road, Binh Chanh district,
Hochiminh city (Baogiaothong, 2018)

The soil parameters shown in Table 2 in this
calculation are based on a Geological Survey
report of a pipejacking in Water Supply Project
in Hochiminh city (Package CW1- 2400mm
diameter treated water transmission pipeline
from Binh Thai south crossing to junction of Dien
Bien Phu street and Nguyen Binh Khiem street).

When pipejacking closed to existing structures,
it is necessary to determine the extent to which
the building is influenced by the pipeline. In
this study, the theoretical influence zone is
presented as the distance from the tunnel axis to
the surface building (see in Figure 5).

Table 2. Soil parameters in a pipejacking project in Water Supply Project in Hochiminh city

(Package CW1- 2400mm diameter treated water transmission pipeline from Binh Thai south crossing to

junction of Dien Bien Phu street and Nguyen Binh Khiem street)

Layer F 1 2 3
Symbol Fill MH-CV CI-CL S-SM
Bulk density y,, (KN/m?) 18 15 19 18
Dry Density v, (kN/m?) 15 9 15 15
Effective cohesion ¢' (kPa) 0 1 2 2
Effective friction angle @' (degree) 30 27 33 22+ 0.26*x
Undrain shear strength C, (kPa) - 3+1.2%z 13+ 5.3%z -
Undrained deformation modulus E, (MPa) 2 10
Drained deformation modulus E' (MPa) 9 1.7 9 15

The scope of influenced zone is estimated
when the surface settlement reaches the allowable
settlement u_ = 10 mm and allowable slope w___
= 1/500 corresponding with the risk category 1 in
Table 1.

The relation between the maximum allowable
settlement umax and the horizontal distance to
the tunnel centre line x is given by:

-’ \/E vV, D’ -x’
u_ =S ex =, |——F—ex 12
max V,max p[ 212 D) 41 p 212 ( )

The distance x from the building to tunnel axis

corresponding with settlement u__ is:

X = —2i21n[—sumaXJ= —2121{“““14\/5} (13)

V. D*r

Besides the settlement, another necessary
risk assessment for nearby buildings when
pipejacking is the slope. The slope angle can be
estimated as the first derivative of the settlement
trough as follows:

o~rtano=S' =

Sv max _X2 (14)
——XE€X
i’ Pl

1

_\/EVLDZXeX —x?
2 ap P

Figure 5 presentes a model for identifying

the influence zone induced by pipejacking with
nearby existing buildings on the surface. In this
model, the settlement is calculated at the location
of the assessing building. Equations 1, 4, 5 and
13 are applied for determining the settlement.
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Equations 1 and 14 are applied for determining
the slope angle of the building. According to Vu
et al. (2015), the influence zones of slope angle
can be neglected when pipejacking, in this study,
influence zones of settlement are taken into
account.

X
z building

point assessment

point of inflection

surface settlement trough

Smax

% pipeline

Figure 5. Surface settlement and effects on existing
surface building when pipejacking
Figures 6 shows influence zones when
pipejacking in cohesive soils with various of C/D
ratios and x/D ratios for pipeline diameters
of 2, 3, 4, 5 m. It can be seen in this figure that
influence zones corresponding with D = 2 and
3 m are disappeared. This means that settlements
induced by pipejacking with pipeline diameter
D =2 and 3 m in cohesive soils are always smaller
than u_ =10 mm. Meanwhile, the influence

zones corresponding with D = 4 and 5 m clearly

1.5
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Figure 6. Influence zones when pipejacking
in cohesive soils
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appear in this figure. Area outside the line
corresponds with settlement larger than 10 mm.

Figure 7 shows influence zones when
pipejacking in granular soils with pipeline
diameters D = 2, 3, 4 and 5 m with different C/D
and x/D ratios in granular soils. In the case of
D = 2 and 3 m, influence zones appear. The
influence zones are larger when pipejacking
with a larger pipeline diameter. In comparing
with the case of pipejacking in cohesive soils,
influence zones induced when pipejacking in

granular soils are larger.
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Figure 7. Influence zones when pipejacking
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in granular soils

Figure 8 shows a model for assessing the
impact of pipejacking on nearby deep foundations
or pile foundation. In this model, the settlement
is calculated at the tip of the pile/foundation.
Equations 1, 9, 10, and 13 are applied for
determining the settlement.

X
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ground surface

/— point assessment
T T
‘ \ \

Lp Deep foundation
y L
T — 2o T T T T T & ___-6—?——
T ! omex Umax

subsurface settlement trough
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Figure 8. Subsurface settlement induced by pipejacking
and effects on nearby deep foundations
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Figure 9. The scope of influence zones when pipejacking with pipeline diameters D=2.4 m, 3 m, 4 m

at various depths

Figure 9 shows the influence zones induced by
pipejacking at different depths H = 3, 5, 7 and 8
m with various pipeline diameters of 2.4, 3 and
4 m. The lines in these figures show locations that
soil displacements equal 10 mm. The inside zones
correspond with soil displacements larger than
10 mm and the outside zones correspond with
soil displacements smaller than 10 mm. Figure 9
shows that the scope of influence zones is larger
when pipejacking with a larger pipeline diameter.
It is also seen that impacts of pipejacking on near-
by existing foundations are higher when the work
is carried out near the surface.

It can be seen in Figure 9a that in the case of
the pipeline diameter 2.4 m the influence zone
only appears with a small scope when pipejacking
at the depth of the pipeline H = 4 m. The scope
of influence zone is larger when pipejacking
at the depth H = 3 m in this case. It means that
with the depths H larger than 4m, effects of the
pipejacking might be neglected in the case of
pipeline diameter of 2.4 m.

When pipejacking with larger pipeline
diameters of 3 and 4 m as can be seen in Figures
9b and 9¢, influence zones are clearer. In the case
of the pipeline diameter of 3m as can be seen in

Figure 9b, influence zone disappears when the

pipeline is at the depth H of 8 m. Meanwhile,
when pipejacking the pipeline diameter of 4m as
can be seen in Figure 9c, the influence zone oc-
curs at all depths H of 3, 5, 7 and 8 m. Therefore,
it can be concluded that the scope of influence
zones is larger when pipejacking with a larger
pipeline diameter.

4. CONCLUSIONS

Pipejacking recently has been popular in
underground pipeline construction with small
diameters ranging from 500 to 5000mm such as
drainage pipelines and gas pipelines in Mekong
Delta areas, for example, the Water Supply Project
in Hochiminh city. When pipejacking in urban
areas, the construction might create impacts not
only on surface buildings but also on surrounding
foundations. This paper presents an investigation
on estimating influence zones when pipejacking
in Mekong Delta areas. The scope of influence
zone induced by pipejacking on surface buildings
is derived. The study results shows that the scope
of influence zones is larger when pipejacking
with a larger pipeline diameter. It is concluded
that impacts of pipejacking on nearby existing
foundations are higher when the pipejacking
work is carried out with shallow depths.
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NGHIEN CUU XAY DUNG MO HINH SO PANH GIA HIEU QUA
XU LY NEN PAT YEU BANG CQOC HON HQP VAT LIEU
CAT BIEN - XI MANG - TRO BAY

3D NUMERICAL MODELING TO ESTIMATE THE EFFECTIVENESS
OF SEA SAND - CEMENT - FLY ASH COLUMNS IMPROVED SOFT SOIL

Pham Van Hung, Ta Duc Thinh,
Nguyen Thanh Duong, Bui Anh Thang

ABSTRACT:

The sea sand-cement-fly ash columns for soft soil treatment is a new technology, it was developed on the
basis of sand column technology and soil-cement deep mixing column technology. In order to be able to apply
this technology in practice, besides the theoretical and experimental basis, the design flow-chart, construction,
it is necessary to estimate the effectiveness of this method. The paper presents the 3D numerical modeling
results to evaluate the effect of sea sand - cement - fly ash columns on soft soil treatment. The usage of sea
sand-cement-fly ash columns reduces the settlement of the embankment from 117 cm (before treatment) to
16 cm (after treatment), and decreases the horizontal displacement of embankment talus base road from
49.4 cm to 4.8 cm. In addition, an increase in strength and length of the sea sand-cement-fly ash columns have
the effect of reducing settlement and horizontal displacement of the embankment.

KEYWORDS: soft soil, sea sand - cement - fly ash columns, numerical modeling, settlement.

TOM TAT:

Cong nghé coc cat bién - xi mang - tro bay xt ly nén dat yéu la cong nghé méi, dugc phat trién trén co s&
cong nghé coc cat va cong nghé coc dat-xi mang. D€ ing dung cong nghé nay vao thuc té€ ngoai co sd ly thuyét,
co s6 thuc nghiém, quy trinh thiét ké, thi cong va nghiém thu can c6 két qua danh gia hiéu ctia cong nghé. Bai
bao trinh bay két qua mo6 hinh s6 danh gia hiéu qué cta coc cat bién - xi méng - tro bay xti ly nén dét yéu. Két
qua nghién ctiu chi ra rang coc cat bién - xi méng - tro bay c6 tac dung lam giam d6 lan ctia nén tti 117 cm trudc
xt ly con 16 cm sau xt ly, gidm chuyén vi ngang cua chan taluy nén dudng ti 49,4 cm xudng con 4,8 cm. Ngoai
ra, tang cudng do va chiéu dai ctia coc mang liéu hiéu qué giam do6 lin va chuyén vi ngang ctia nén dudng.

TU KHOA: dét yéu, coc cdt bién - xi mdng - tro bay, mo hinh so, do lun.
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1. GIGI THIEU CHUNG

Cong nghé coc cat bién - xi méng - tro bay xu ly
nén dat yéu 1a cong nghé mdi, dugc phat trién trén
co s cong nghé coc cat va cong nghé coc dat - xi
mang véi viéc st dung nguodn cat bién va tro bay tai
cho lam vat liéu coc. D€ c6 thé ting dung cong nghé
nay vao thuc t€ xt ly nén dat yéu, ngoai viéc xay
dung co sé ly thuyét, co sé thuc nghiém, quy trinh
tinh toan, thi€t ké, thi cong va nghiém thu coc dam
bao d¢ tin cay thi viéc danh gia chét lugng, hiéu
qua xu ly nén ca vé ky thuat va kinh té 1a rat quan
trong. Viéc danh gid hiéu qua xt ly bang coc cét
bién - xi mang - tro bay c6 thé trién khai thong
qua nghién ctiu mo hinh vét ly thuc ctia coc & hién
truong bang cach thi cong coc thii, so sanh chét
lugng clia mau dat nén, mau coc trudce khi xu ly va
sau khi xt ly [1]. Tuy nhién, do la cong nghé méi
chua dugc ting dung vao thuc tién, chua cé diéu
kién trién khai thi cdng coc & hién trudng nén viéc
danh gia hiéu qua ctia coc cat bién - xi méng - tro
bay c6 thé tién hanh bang cach phéan tich mé hinh
s6 mo6 phong su lam viéc clia coc trong qua trinh
xu ly nén dat yéu.

2. XAY DUNG MO HINH SO PANH GIA
HIEU QUA GIA CO NEN

2.1. Lya chon thong s6 ky thuat d€ xiy dung
mo hinh s6

Dé xay dung mo hinh s6 danh gia hiéu qua xu
ly nén dét yéu, nhém nghién ctiu da lua chon doi
tugng dé€ xdy dung mo hinh la tuyén duong bod
ven bién doan qua tinh Nam Dinh véi cac thong
s6 ky thudt ctia nén duong dap tai vi tri thiét
ké mo6 phong la: chiéu rong mat dudng 12,0 m,
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chiéu rong lan dudng 2x3,5 = 7,0 m, chiéu rong lé
dudng 2x2,5 = 5,0 m, 1€ gia ¢ 2x2 = 4,0 m, chiéu
cao duong dip 6,0 m, mai ta luy dip bén trai va
bén phai bang 1:1,5. Dia tang theo tht tu ti trén
xudng gom: 1) dat lap, day 1,0 m; 2) dat sét trang
thai déo chay (16p 2), day 6,5 m; 3) dét sét trang
thai déo chay (16p 4a), day 8,0 m; 4) cat pha déo
(16p 5), chiéu day 5,0 m dugc xem nhu 16p chiu
lyc. Muc nudc ngam dugc xem xét & muc cao do
bang mat dat, cot +0,0. Chi tiéu co ly ctia cac 16p
dat dugc thong ké trong bang 1. [2]

2.2. Cac thong so6 thiét ké coc cat bién
- Xi mang - tro bay

Dua vao cac thong s6 dia ky thuat tuyén dudng
tai vi tri thié€t ké mo phong néu trén, coc cat bién
- xi mang - tro bay dugc thiét ké gia dinh vdi cac
thong s6: duong kinh coc d = 0,5 m, chiéu dai coc
16,5 m (chon vao 16p dat cat chat 1,0 m), céc coc
dugc bo tri theo luéi hinh vudng, khoang cach
gitia cac coc L = 2,0 m (Hinh 1).
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Hinh 1. Cdc théng so thiét ké coc cdt bién
- xi mdng - tro bay
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Bang 1. Cac chi tiéu co ly ctia cac 16p dat nén tai vi tri thiét ké dién hinh

Khoi He s8 Hé s6 Goéce Luc
S6 thu ax Chiéu |lugngthé| Chisé | Do sét X nénlun | ma séat dinh
STT . Loai dat | ., ; X rong .
tu l6p day,(m) | tichy | déo(I,) 1) . a trong ¢ | don vi,
(g/em?) (cmKG)| (d6) | c(kPa)
1 | Lépl | batdip | 1,0 1,73 - - - - 6oll’ | 62
2 | Lepa | Sétdeo | os 1,73 | 2058 | 087 | 1261 | 910 | 601’ | 62
chay
4 | Lopa | SetPha g, 1,68 | 27,08 | 085 | 1,145 | 1Ll | 6027 | 67
déo chay
5 | Lép5 | Cétpha | 50 1,88 4,96 - 0,823 | 0033 | 13058 | 54

Hinh 2. Chia ludi mo hinh mé phéng 3D

2.3. X4y dung mo hinh s6 3D

M6 hinh s6 3D dugc xay dung bang phan mém
FLAC3D dua trén 16i giai ctia phuong phap sai
phan hiiu han [3]. Do tinh chat déi xting nén mo
hinh dugc xay dung theo dang dai ctia mot nua
nén duodng véi 6 coc cat bién - xi méang - tro bay,
cho phép xac dinh anh hudng cua nhém coc va
hiéu ting vom phia trén dau cac coc (Hinh 1). Cac
phan tt khdi da dién dugc st dung trong phép
luéi chia va dugc lién két v6i nhau tai cdc nut ludi.
Nén dat, coc, 16p dém cat va nén duong déu su
dung cac phan tu khai, cho phép quan sat ting suat
va chuyén vi ctia nén dit va coc. Ludi cia mo6 hinh
dugc thé hién nhu & Hinh 2. D€ quan sat d6 lan,
chuyén vi va ting sudt, cac coc dugc danh s6 theo
thi tu ti 1 dén 6 tinh ti bén trai sang bén phai.
Trong cac phén tich, nén duong dap va cac 16p dat
yéu, 16p cat pha, coc cat bién - xi mang - tro bay
sé dugc mo hinh héa bang moé hinh dan hoi tuyén
tinh, déo tuyét doi két hop véi tiéu chi pha hay
Mohr-Coulomb (mé hinh Mohr-Coulomb). Cac
thong s6 ctia mo6 hinh dugc st dung ti két qua

nghién ctiu thuc nghiém 6 trong phong. Su tuong
tac gitia coc - dat dugc xem xét thong qua cac mat
phang tiép xtc (interfaces).

Vé diéu kién bién, mo6 hinh xem xét hét chiéu
day 16p cat pha véi cao d6 bién dudi biang -20,5 m,
bién dudi ctia mo hinh dugc xem nhu khong cé
chuyén vi. Do tinh déi xting cia m6 hinh, chuyén
vi ngang tai mat cat tim dudng theo phuong y dugc
gan bang 0. D€ giam thiéu dnh hudng ctia cac diéu
kién bién ngang ctia mo6 hinh, cac phuong x va'y
dugc 1ay sang hai bén bang 30 m, x4p xi bang 3 lan
mot ntia chiéu rdng ctia nén dudng, tai cac bién
ngang nay, chuyén vi theo phuong ngang ciing
dugc gan bang 0. Mit bién vudng gdc véi phuong
y, ciing dugc gan chuyén vi theo phuong y bang 0.

2.4. M0 hinh dng xt cta vit liéu va cac thong
s0 cia mo hinh

Coc cat bién - xi mang - tro bay dugc lam tu
vat liéu cat bién, xi mang va tro bay, dugc dai dién
bdi mo hinh Mohr-Coulomb. Dya vao két qua thi
nghiém mau vita cat bién-xi mang-tro bay theo
thoi gian, cuong do chiu nén ctia coc sé dao dong
ti q, = 0,5 Mpa dén 2,5 Mpa. Trong pham vi
nghién ctiu, do chua thuc hién du cac thi nghiém
dé€ xac dinh cac thong s6 vé stic khang cat ciing
nhu stic chiu tai ctia coc cat bién - xi mang - tro
bay nén cac thong s6 vé coc dugc gia thiét giong
nhu trong nghién ctiu ctia Wang va nnk, 2018 [4],
dugc cho trong Bang 2. M6 hinh Mohr-Coulomb
dugc kién nghi st dung véi cac thong so: E - mo
dun dan hoi, v - hé s6 Poisson, ¢’ - goc ma sat trong,
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¢ - luc dinh don vi va y - khoi lugng thé tich.
Cac thong s6 da dugc xac dinh tli cac két qua thi
nghiém nhu & trong Bang 1.

D& mo phong su tuong tac gitia phan tu két
cdu va dat, cac phan tu tuong tac dugc gan tai mat
phéng tiép xtc két cdu - dit, theo tai liéu hudng
dan phan mém FLAC3D, d¢ cting cat va d cling
theo phuong phap tuyén ctia cac phan tl tuong
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tac dugc ldy bang 108 kN/m/m, lyc dinh don vi
sé dugc ldy theo két qua thuc nghiém, goc ma sat
trong ctia phan tl tuong tac dugc ldy gia dinh
bang 2/3 gia tri géc ma sat trong ctia dit xung
quanh coc. Tién hanh loai bé mot s6 thong so
khong can thiét, toan b cac thong s6 vat liéu,
phan tt tuong tac clia bai toan xay dung mo hinh
dugc tom tat trong Bang 3.

Bang 2. Cac thong s6 ctia coc cat bién - xi médng - tro bay (theo Wang va nnk 2018)

q, E (Mpa) v y (kN/m?) ¢ (kPa) ¢ (°) K, v (°)
0,5 670 0,24 22 161 43 0,32 13
1,0 947.6 0,24 22 273 43 0,32 13
1,5 1160,6 0,24 23 386 43 0,32 13
2,0 1340,2 0,24 23 498 43 0,32 13
2,5 1498,4 0,24 24 611 43 0,32 13

Bang 3. Bang thong s6 ctia cac md hinh trong tinh toan moé phong

Vit liéu Mo hinh Cac thong s6 ctia mo6 hinh
bat lap Morh-Coulomb | E =2,48 Mpa,v=0,3, ¢ =6°11, c =6,2kPa, y=17,3 kN/m’
Sét déo chay Morh-Coulomb | E =2,48 Mpa, v =0,3, ¢ =6°11, c = 6,2 kPa, y=17,3 kN/m’

Sét pha déo chay Morh-Coulomb | E =1,93 Mpa, v =0,3, ¢ =6°27, c = 6,7 kPa, y = 16,8 kN/m’

Cét pha E =6,15 Mpa, v = 0,3, ¢ = 13958} c = 12,4 kPa, y = 18,8 kN/m’
Nén duong dap Morh-Coulomb | E =30 Mpa,v=0,2, ¢ = 19 kN/m?
Phan it iép xic bit sét - coc k =k =1x108 kN/m/m, ¢ = 4°8] c = 6,2 kPa

bat cat - coc k =k =1x108 kN/m/m, ¢ = 4°18; c = 6,7 kPa

2.5. Tai trong tac dung

Truéce khi tdc dung tai trong, trang thai ting
suat ban dau ctia hé thdng phai dugc thiét lap,
diéu nay cho phép xac dinh trang thai Ging suit
ban dau cua dat theo tat cdc cac phuongx, y va z.
Trang thai ting sudt ban dau dugc xac dinh thong
qua cac cong thtic:

G, =P*g*z

O O, =K *pHg*z

Dé xem xét anh hudng cua tai trong ngoai
phan b6 trén dinh nén duong dép p dén do lun
va co ché truyén tng sudt cua nén dap va dat
yéu, gia tri p dugc tang dan: p =5, 10, 15, 20, 25,
30, 40 va 50 kPa.

108

3. PANH GIA HIEU QUA XU LY NEN
PAT YEU BANG COQC CAT BIEN - XI MANG -
TRO BAY

Hiéu qua trong viéc giam d¢ lun, gidm chuyén vi
ngang cua nén dudng va ting sudt tac dung xuong
nén dat yéu dugc xem xét thong qua viéc so sanh 2
truong hgp: nén duong dap trén nén dét yéu chua
gia c0 va nén duong dap trén nén dat yéu da gia
c6 bang coc cat bién - xi mang - tro bay. Ngoai ra,
nghién ctiu cling tap trung lam r6 anh hudng ctia
cac thong s6 coc cat bién - xi mang - tro bay nhu do
cling coc, chiéu dai coc va tai trong ngoai bén trén
duong dap dén do lun, tng sudt tic dung xudng
nén dat yéu va xuong dau coc.



Hoi thdo Khoa hoc Quéc 16 Phat trién Xay dung bén viing trong didu kién Bién ddi khi hdu khu vic ddng bdng Séng Cliu Long  S]edspLiPA

Viéc phan tich dugc xem xét véi coc cat bién -
xi mang - tro bay c6 cac thong s6 nhu 6 Hinh 1 va
coc c6 stic khdng nén don truc q, = 1,5 Mpa.

3.1. Tac dung ctia coc dén d¢ lun nén dat yéu

M6 hinh dudng dap trén nén dit yéu chua gia
c6 bang coc cat bién - xi méng - tro bay dugc
thé hién trong Hinh 3.a. Két qua phan tich mo
hinh cho théy, d¢ lun cta nén dat yéu la rat 16n,
bang 117 cm, vugt qua nhiéu d¢ lan cho phép
(30 cm) theo quy dinh trong Tiéu chuidn Nganh
22TCN262-2000.

Mo hinh duong dap trén nén dét yéu da gia c6
bang coc cat bién - xi méng - tro bay dugc thé hién
trong hinh 3.b. Két qua phan tich md hinh cho
thdy, gia tri d6 lun ctia duong dap da giam di dang
ké, chi vao khoang 16 cm. Nhu vy, khi tién hanh
gia c6 bang coc cat bién - xi méng - tro bay, d¢ lun
do tai trong dudng dip gy ra chi vao khoang 1/7
do lun ctia nén dat yéu chua dugc gia co.

a) Nén ddt yéu chua gia c
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b) Nén ddt yéu da gia cd bang coc cdt bién - xi mdng -
tro bay c6 q, = 1,5 Mpa
Hinh 3. D¢ lin ciia nén ddt yéu khi chiu tdc dung
ciia tdi trong duong dap
3.2. Tac dung cta coc dén d¢ lun nén dit yéu
khi c6 thém tai trong ngoai
Hinh 4 so sanh d¢ lun cua nén dat yéu trudc
va sau khi gia c6 khi chiu tac dung cta tai trong
ban than dudng dap va tai trong ngoai p =15 kPa.
Tu Hinh 4 cho thdy, dudi tac dung cua tai

trong duong dap va tai trong ngoai p =15 kPa,
do lun ctia nén dat yéu chua gia c6 bang 39 cm
(Hinh 4.a), da gia c6 bang 4 cm (Hinh 4.b).
Nhu vay la, so v6i do lun cta nén déat yéu chua
gia 6, do lun cua nén dat yéu da gia c6 giam di
khoang 10 l4n, chiing té hiéu qua ro6 rét clia coc
cat bién - xi mang - tro bay.

FLACID 5.00
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b) Nén ddt yéu da gia cd bang coc cdt bién - xi mdng -
tro bay c6 q, = 1,5 Mpa
Hinh 4. D¢ lun ciia nén ddt yéu khi chiu tdi trong
duong dap va tdi trong ngoadi p =15kPa.

Bi€u d6 Hinh 5 bi€u dién moi quan hé gitia
do lun va tai trong ngoai trong trudng hop nén
dat yéu chua gia c6 va da gia c6. Khi nén dat yéu
chua gia c6, quan hé gitia d¢ lun va tai trong la
tuyén tinh chi quan sat dugc khi tai trong ngoai
nho hon 10 kPa, khi tai trong ngoai tang 1én dén
15 kPa, quan hé gitia d6 lun va tai trong da chuyén
sang phi tuyén, nghia la d6 lan da tang lén rat
nhiéu khi tai trong tang 1én httu han. Trong khi
doé, dudng quan hé do lun - tai trong véi nén dat
yéu da gia c6 hau nhu la tuyén tinh. Diéu nay
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Hinh 5. Quan hé giita do lun va tdi trong ngoai khi
nén ddt yéu chua va da gia co
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cho thdy, st dung coc cat bién - xi mang - tro bay
gia c6 nén dat yéu khong chi giam dang ké d¢ lun
ma con mang lai hiéu qua trong viéc can tré sy
pha hoai nén dat yéu, tang stic chiu tai va néi rong
pham vi lam viéc dan hoi ctia nén dat yéu.

3.3. Tac dung cia coc dén chuyén vi ngang
nén duong

Hinh 6 phén tich chuyén vi ngang ctia nén
duong khi nén dat yéu chua va da gia c6 bang
coc cat bién - xi mang - tro bay. Két qua cho thdy,
chuyén vi ngang ctia vung dién tich giap véi chan
taluy duong dap 1a 16n nhét. Hién tugng nén ép
vung gitia ctia nén duong dap xudng nén dat yéu
gay nén luc ddy troi sang hai bén. Khi nén dat yéu
chua gia c6 thi chuyén vi ngang ctia chan taluy nén
duodng dap bang 49,4 cm, khi nén dit yéu da gia
c6 thi chuyén vi ngang ctia chan taluy nén dudng
chi bang 4,8 cm va cing khong quan sat thdy
hién tugng ddy tréi trén mét dat bén canh taluy
nén duong dap. Vliing nén ép chi quan sat thay &
pham vi nhat dinh ctia nén dat yéu phia dudi.

3.4. Tac dung cta d9 ciing coc dén dd Ian nén
dat yéu

Hinh 7 biéu dién mdi quan hé gitia d6 lun va
tai trong tuong ting véi cac gia tri cudng do coc
cat bién - xi mang - tro bay khac nhau.

Khi tai trong tac dung tang lén thi do lin cua
nén duong ting lén. Tuy nhién, c6 thé nhan thiy,
khi tai trong chua dang ké, d6 lun cua nén duong
tiong ting véi coc co cudong do q = 1,5 Mpa va
2,5 Mpa gan nhu nhau. Khi tai trong 16n, do lan
ctua nén duong sé phu thudc dang ké vao cuong
dod ctia coc. Ngoai ra, biéu do6 cing chi ra rang,
cuong do clia coc tang 1én sé lam giam dang ké
do lan cta nén duong. Do lun ting véi cudong do
cua coc bang 1,5 Mpa chi bang ¥ d6 lun ting véi
cuong do ctia coc bang 0,5 Mpa.

3.5. Tac dung cua d§ ciing coc dén chuyén vi
ngang nén dudng

Hinh 8 chi ra rang, khi cuong dd chiu nén
cua coc ting lén lam giam dang ké chuyén vi
ngang cta chan ta luy dudng. Véi cép ap luc bang
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50 kPa, chuyén vi ngang quan sat dugc bang
78 cm, 30 cm va 14 cm ting véi cuong do cua coc
béang 0,5 Mpa, 1,5 Mpa va 2,5 Mpa.
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b) Nén ddt yéu da gia c6 bang coc cdt bién - xi mdng -
tro bay ¢6 q, = 1,5 Mpa
Hinh 6. Chuyén vi ngang ciia chan taluy nén duong
khi chiu tdi trong bdn than khéi ddp
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Hinh 7. Tic dung ciia cudng do coc cdt bién - xi mdng
- tro bay dén do lun nén duong

3.6. Tac dung cua chiéu dai coc dén d¢ lan
nén duong

Dé nghién ciu tac dung ctia chiéu dai coc dén
do lun nén duong va chuyén vi dau coc, nhom
nghién ctiu da tién hanh thay déi chiéu dai coc
gia O vdi cac gia tri: 1) L = 8,5 m tuong tng véi
coc xuyén qua l6p dét sét yéu, 2) L = 13,5 m tuong
ting v6i mii coc dat gitia 16p dat yéu sét pha,
t3) L = 16,5 m tuong ung véi mii coc dat tai 16p
cat pha chiu luc. Cudng do chiu nén ctia coc trong
3 trudng hgp nay sé dugce git khong thay déi véi
gia tri bang 2,5 Mpa.
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Hinh 8. Tic dung ciia cudng do coc cdt bién - xi mdng
- tro bay dén chuyén vi ngang nén duong

Hinh 9 biéu dién md&i quan hé gitia chiéu dai
coc gia ¢6 v6i do lan cua nén duong. Do lun khi
chiéu dai coc bang 8,5 m 16n gdp 1,4 lan so véi
coc ¢6 chiéu dai bang 13,5 m, va xdp xi 4 1an do
lan khi coc tua vao 16p dat tot. Do do, co thé thay
rdng, hiéu qua t6t nhét cta coc cat bién - xi mang
- tro bay khi gia c6 la chiéu dai coc 1ay 16n hon
chiéu sau cua dat yéu.
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Hinh 9. Téc dung cuia chiéu dai coc cdt bién - xi mdng
- tro bay dén do lun nén duong

3.7. Tac dung cta chiéu dai coc dén chuyén vi
ngang nén dudng
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Hinh 10. Tic dung ciia chiéu dai coc cdt bién -
xi mdng - tro bay dén chuyén vi ngang nén dudng

Hinh 10 biéu dién quan hé gita chuyén vi
ngang cta chan ta luy dudng véi chiéu dai cta
coc, cling tuong dong nhu két qua vé do lan, khi
tang chiéu dai coc thi nén duong sé 6n dinh hon
theo phuong ngang.

4. KET LUAN

Tu két qua nghién ctiu moé hinh s6 moé phong
coc cat bién - xi mdng - tro bay c6 thé rut ra mot
s6 két luan sau day:

- Coc cat bién - xi méang - tro bay c6 tac dung
1o rét lam giam do lin cta nén dat yéu va chuyén
vi ngang cua chén taluy nén dusng. D¢ lun cta
nén giam tt 117 cm khi chua gia c6 xuéng con
16 cm khi da gia ¢6. Chuyén vi ngang ctia chan
taluy nén duong giam tu 49,4 cm khi chua gia c6
xudng con 4,8 cm khi da gia co.

- Khi cudng do cua coc cat bién - xi mang - tro
bay ting lén, d¢ 1an ctia nén dét yéu va chuyén vi
ngang chan taluy giam. Véi cling cap tai trong, do
ltn tng véi cuong do coc bang 1,5 Mpa chi bang
1/2 d¢ lun ting véi cudng do coc bang 0,5 Mpa,
chuyén vi ngang quan sat dugc bang 78 cm,
30 cm va 14 cm tuong ting véi cudng do coc bang
0,5 Mpa, 1,5 Mpa va 2,5 Mpa.

- Chiéu dai coc cat bién - xi méing - tro bay
c6 tac dung lam giam d¢ lun cua nén gia c6 va
chuyén vi ngang cham taluy nén duong. B¢ lun
khi coc dai 8,5 m 16n gap 1,4 lan so véi khi coc
dai 13,5 m, va xap xi 4 1an khi coc dai 16,5 m tya
vao l6p dat tét. Chuyén vi ngang chéan taluy nén
duong khi coc dai 8,5 m la 27,5 cm, khi coc dai
13,5m1a 22 cm, khi coc dai 16,5m1a 13 cm.

- Can tiép tuc nghién ctu thuc nghiém trén
mo hinh vét ly trong phong thi nghiém va mo
hinh thuc nghiém 6 hién truong d€ danh gia hiéu
qua gia c6 nén dat yéu bang coc cat bién - xi mang
- tro bay ca vé mat ky thuét va kinh té.
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SO SANH PHUONG AN COC
TRONG XU LY NEN CONG TRINH THUY LOI

COMPARISON OF PILE FOUNDATION ALTERNATIVES
IN HYDRAULIC STRUCTURE

Duong Nghia Nhan, Tran Van Ty,
LAm Tan Phat, Vo Van Dau

ABSTRACT:

The characteristics of the pier dam (sluice-gate) is not only subjected to vertical loads but also very large
horizontal loads, caused by the difference in the hydrostatic pressures at the upstream and downstream sides.
Therefore, the bearing capacity as well as the stability of the structure depends largely on the reinforcement
of the foundation. However, for the pile foundation, the ability to withstand vertical loads is much larger
than horizontal loads. In this study, two options for Tra Su sluice-gate foundation (An Giang province) were
proposed and compared: the foundation arranged with all vertical piles was compared to the one with the large
two-opposite-inclined piles. The results show that 40 piles are needed to arrange the full vertical pile foundation
option, while only 24 piles are needed for the large two-opposite-inclined pile foundation option to ensure the
stability of the structure.

KEYWORDS: Large diagonal pile foundation, pile foundation, Tra Su sluice-gate.

TOM TAT:

béc diém ctia cong trinh déap tru d& 1a khong nhiing chiu tai trong diing ma con phai chiu tai trong ngang
rat 16n, gy ra boi su chénh léch cot nudce 6 hai phia thugng luu va ha luu. Do d6 kha ning chiu tai ciing nhu
6n dinh ctia cong trinh phu thudc I6n vao gia ¢6 nén moéng. Tuy nhién, d6i véi mong coc thi kha nang chiu tai
trong dling 16n hon nhiéu so véi tai trong ngang. Trong nghién ctiu nay, hai phuong an mdéng cho cong trinh
cong Tra Su (tinh An Giang) dugc dé xuat va so sainh: mong bd tri toan bo 1a coc diing va moéng coc xién chéo
16n. Két qua cho thay cin 40 coc dé b tri cho phuong an moéng toan coc dlng, trong khi chi cin 24 coc cho
phuong an méng coc xién chéo 16n ma van dam bao tinh 6n dinh ctia cong trinh.

TU KHOA: Méng coc xién chéo 16n, méng coc, cong Tra Su.
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1. GIOI THIEU

1.1. Pap tru do

Cong nghé dap tru d6 ra doi dugc xem la mot
su dot pha vé cong nghé xay dung cac cong trinh
vung dong bang ven bién va ciing chinh la sang
ché ctia tac gia Truong Dinh Du va cac cong su da
dugc Cuc sé hitu tri tué cap doc quyén sang ché.
Dap tru d6 gom (Hinh 1):

Khu vuc dé thiét
bj diéu khién

Ctra van Clape
truc dwdi

Hang ctr
chéng thdm

v V

1537 4 dﬂ ot @’ “
(& of o & o' o
| & of of ﬂ? nf
SO 1P0 L 130 £ V20 4170 L 17D o
Hinh 2. Méng hoan toan coc diing
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- Méng coc, ¢ thé dung coc BTCT 30x30 cm,
45x45 cm, coc 6ng BTCT hodc coc khoan nhoi.
Chiéu dai coc tuy vao dia chat nén;

- Bé tru ngam vao dau coc, dat sat nén;

- Tru pin (than tru): Tru pin ngam trén bé tru.

Déi véi cong trinh thuy lgi néi chung va cong
trinh dap tru d& ndi riéng thi tdc dong cla tai
trong ngang I6n hon so véi cong trinh giao thong
va cong trinh dan dung. Tai trong ngang phu
thudc nhiéu vao ap luc cot nudc 6 hai phia thugng
luu va ha luu cong trinh. Trong khi d6, cac két cau
moéng thuong c6 kha nang chiu tai trong ding
tot hon nhiéu so véi tai trong ngang. Déng bang
Song Ctiu Long c6 nén dat yéu nén viéc gia co
nén cht yéu la stt dung moéng coc. Do d6 viéc tinh
toan kha nang chiu luc cua hé coc dudi méng la
rit quan trong. D€ dam bao 6n dinh cong trinh
theo phuong phép dong coc thing diing truyén
thong thi cin rat bo tri rat nhiéu coc trong khi dé
coc lai chiu tai trong ding khong nhiéu ma chu
yéu chiu tai trong ngang do ap luc nudc, dan dén
khong hiéu qua kinh té.

Dé€ khic phuc vin dé€ nay, nhom tac gia dé xuit
so sanh hai truong hgp: Moéng coc bo tri toan coc
ding va mong coc xién chéo 16n cho cong trinh
dap tru dg, cu thé 1a cong trinh cong Tra Su tai tinh
An Giang. Méng coc xién chéo 16n 1a méng coc
bo tri cac coc c6 dd xién 16n (1:m 16n hon 1:4 -
c6 nghia la xién ra 1 m khi déng sau xuéng 4 m)
va chéo vé hai phuong chiu lyc ngang la thuong
lyu va ha luu, chiéu nay dan chéo véi chiéu kia
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tao thanh hé moéng chiu ngang t6i uu hon (Hinh 2
va 3).

Hinh 3. Méng coc xién chéo I6n

1.2. Cong trinh c6ng Tra Su

a) Vitri dy dn

Cong Tra Su dugc xay dung trén tuyén dé ngan
la bo Nam kénh Vinh Té€ tai vi tri dau kénh Tra
Su tiép gidp v6i kénh Vinh Té (tai vi tri K13+100
theo tuyén kénh Vinh Té€), thu¢c dia phan huyén
Tinh Bién - tinh An Giang (Hinh 4 va 5).

Hinh 4. Vi tri cong Tra Su

— —

Hinh 5. Phoi cdnh cong Tra Su

b) Muc tiéu duv dn

Cung véi cac cong trinh khac trong vung
Tu giac Long Xuyén, muc tiéu dy 4n nhdm dam
bao an toan cho 235.770 ngudi dan va 94.409 ha
dién tich dat tu nhién cta 04 huyén, thanh pho
(Tri Ton, Tinh Bién, Chau Phu va thanh ph6 Chau
béc) thudc tinh An Giang.

¢) Nhiém vu du dn

Xay dung mdéi cong trinh cong Tha La, cong
Tra Su nham cht dong van hanh cong trinh dé
cung véi cac cong trinh khac trong hé thong lam
nhiém vu:

- Phat huy hiéu qua cta toan hé thong kiém
soat It Chau Doéc - Tinh Bién. Chu dong van
hanh cong trinh kiém soét la viing Tt giac Long
Xuyén, gop phén diéu tiét 1a tit Campuchia thoat
ra hudng bién Tay va kiém soat la d6 vé phia
Nam Qudc 16 91; dong thai tao diéu kién dé€ dua
phu sa tu song Hau vao cai tao ruong dong va
bao vé an toan san xudt;

- Két hgp lay nudc tudi cho khoang 17.500 ha
dat tu nhién trong mua kho;

- Két hgp phat trién giao thong thuy;

- Nang cao hiéu qua khai thac tong hgp trong
vung du an trudc tac dong thai tiét bat thuong,
bién d6i khi hiu - nudc bién dang va su thay déi
khai thac thugng nguén song Mé Kong.

2. PHUONG PHAP NGHIEN CcUU

Cac phuong phap sau dugc st dung trong
nghién ctiu: (i) Thu thap tai liéu, s6 liéu va téng hgp
cac s6 liéu; (ii) Xt ly s6 liéu va 1ap mo hinh tinh toan.

2.1. Thu thép tai liéu, s6 liéu

a) Dia chdt cong trinh

Can ct vao két qua khao sat hién truong va két
qua thi nghiém trong phong, dia tang tai vi tri xay
dung cong trinh cong Tra Su nhu sau (Bang 2 va
Hinh 6):

- Lép D: bat dap nén dudng, sét mau nau, xam
nau. Trang thdi déo cling - ntia cling.

- L6p D1: DBat dap chiia dit hiu co mau xam,
xam néu, xam den. Trang thai déo mém - déo ctling.
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- L6p 1: Thau kinh va 6 bun thuc vat sét hitu co
mau xam nau den chua thuc vat dang phan huay.

Trang thai chay.

- LOp 2: Sét cat - 4 sét ndng it sét trung, mau
xam trang xanh, xdm vang do6i chd nau nhat.

Trang thai ntia cling - cling.
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- L6p 2b: A cét hat nho - vita kep thdu kinh cét
mong a sét nhe, mau xam vang nhat. Két cau chat
vua - chit.

- Lop 3: Sét - sét cat it 4 sét ndng mau nau
nhat, xdm tring xanh, xdm vang, xdm tring.

Trang thai cling.

- Lop 2a: A sét nhe - trung it cat nau vang, nau nhat.

Trang thai déo cting - ntia cting: két cau chit viia.

Bang 1. Bang tdng hop chi tiéu co ly

STT Chi tiéu thi nghiém Ky hiéu Don vi Lép D Lép D1 Lép 1
1 Thanh phan hat
Sét % 42 39 36
Bui % 19 18 19
Cat % 39 43 46
Gidi han Atterberg
2 |Chiy A % 48,9 48,7 56,0
3 Lan W, % 26,0 26,2 30,8
4 Chi s6 déo Ip - 22,9 22,5 25,2
5 Do 4m tu nhién W % 33,0 38,8 88,8
6 Do sét B - 0,31 0,56 2,31
7 | Dung trong uét Y, T/m? 1,77 1,77 1,43
8 | Dung trong kho Y. T/m’ 1,33 1,28 0,76
9 |Tytrong A - 2,68 2,60 2,52
10 | Do rong n % 50,00 51,00 70,00
11 | Héso6 rong € - 1,012 1,035 2,327
12 | Do bao hoa G % 87,3 97,3 96,0
Cat truc tiép nhanh
13 | Luc dinh két C kG/cm? 0,284 0,191 0,108
14 | Géc ndi ma sat bo-phut 9°41' 4°07' 4°05'
15 | Hé s6 tham trong phong K cm/s 2,5x10° 2,6x10° 8,2x10°
Bang 2. Bang tong hgp chi tiéu ca ly (tiép theo)
STT Chi tiéu thi nghiém Ky hiéu Don vi Lép 2 Lép 2a Lép 2b Lép 3
1 Thanh phan hat
Sét % 32 11 7 45
Bui % 19 6 6 21
Cat % 49 83 87 34
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Bang 2. (tiép theo)

Gidi han Atterberg
2 | Chay Wch % 39 28 47
3 Lan WL % 21 17 25
4 | Chisé déo Ip - 18 11 22
5 Do 4m ty nhién w % 21,8 19,9 18,8 23,9
6 Do sét B - 0,06 0,28 -0.03
7 | Dung trong uét Y, T/m’ 2,01 2,03 2,03 2,01
8 | Dung trong kho Y. T/m’ 1,65 1,69 1,71 1,62
9 | Ty trong A - 2,72 2,68 2,68 2,73
10 | Do rong n % 39,34 36,97 36,29 40,51
11 | Héso rong € - 0,649 0,587 0,570 0,681
12 | Do bao hoa % 91,47 90,86 88,3 95,9
Cat tryc tiép nhanh
13 | Luc dinh két C kG/cm? 0,28 0,10 0,07 0,39
14 | GOc ndi ma sat ¢ bo-phut 12°53' 25°57' 28°14' 14°39'
15 | Hé s6 thdm trong phong K cm/s 1,7x107 6,3x10* 1,2x10°3 5,8x10°

Hinh 6a. Mat cat doc cong Tra Su (b trdi)

Hinh 6b. Mt cat doc cong Tra Su (bd phdi)

b) Két cdu cdc ctia (khoang) cong

- Kich thuéc chung bé rong cac ctia cong
(Hinh 7):

+ Bé rong thong nudc 88m, chia lam 4 ctia, moi
ctia 22 m: 02 ctia bién: Cao trinh nguéng +1,5 m,
cao trinh dinh ctia van +5,0 m; 02 ctia gitia:
Cao trinh nguéng -2,0 m, cao trinh dinh ctia van
+5,0 m;

+ Cua van: Clia van phang bing thép khong
gi, clia van cudng biic nang ha thing ding bang
xilanh thuay luc.

- Két ciu try pin:

Gom 03 tru pin:

+ Tru pin gitia T3: Than tru dai 9,8 + 13,5 m; cao
8,6 +9,5 m, day 3,3 m. Ban day tru dai 13,5 m; rong
7,0 m; day 1,5 + 2,0 m; cao trinh dinh tru pin +6,10
m (phia ha luu) va +7,00 m (phia thugng luu).

+ Tru pin T2 va T4: Than tru dai 9,8 + 13,5 m;
cao 8,6 +9,5m, day 3,3 m. Ban day tru dai 13,5
m; rong 7,0 m; day 1,5 + 2,0 m (phia ctia gitia) va
day 5,0 m + 5,5 m (phia ctia bién); cao trinh dinh
tru pin +6,10 m (phia ha luu) va +7,00 m (phia
thuong luu).
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- Két cau tuong bién:

Gom 02 tuong bién: Than tudng dai 10,0 m,
cao 5,1 m, day 1,5 m, phan dinh dugc mé rong
2,8 m dé bo tri thap van; ban day tuong dai
10,0 m, rong 7,0 m, day 1,5 + 2,0 m, cao trinh

dinh tudng +6,10 m.

Hinh 7. Mdt bang cong Tra Su

2.2. Xu ly s6 liéu va 1ap mo6 hinh tinh toan

2.2.1. Kiém tra on dinh nén ddt ty nhién

a) Xdc dinh tdi trong ngang (Hinh 8)

. MN CAO
/1 ]
=]

_ . MN THAP

= Ve . —
é——————————h‘

P/ - AN
-1

Hinh 8. So do tinh todn dp luc ngang

Ap lyc nuéc tinh dugc xdc dinh theo so d6

tinh toan trén nhu sau:

P =0,5xy, xH), xB (T/m)
P,=0,5xy, xH;xB (T/m)
Trong d6: H , H, lan Iigt la do sau muic nuidic trudc

va sau cong trinh (m); va B 1a bé rong cong (m).
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b) Ung sudt dudi ddy mong
Ung suét duéi ddy méng dugc xéc dinh theo:

mfix:ZNtt_i_zMX +ZMY
" F W. W

(@

mi

X y

Trong d6: 2N, 1a tng luc thing diing tic dung
1én cong trinh; >M,, XM lan lugt la t6ng gid tr
moémen cua cdc lyc theo phuong x va y; W, W,
lan lugt 1a mémen khang uén ctia mat cat day
mong tinh toan theo phuong x vay.

Két qua tinh toan dugc trinh bay trong Bang 3.

On dinh cong trinh dugc kiém tra theo phuong
phdp trugt cung tron. Nghién ctiu nay st dung
phan mém GeoSlope xac dinh tam va ban kinh

cung trugt tron nguy hiém (Hinh 9).
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Tén: Lop dat 2

Dung trong yw: 20.01 kN/m?
Luc dinh c: 28 kN/m?

Goéc ndi ma sat ¢:12°.53
Tén: Lop dat 2A

Dung trong yw: 20.03 kN/m?
Luc dinh ¢: 10 kN/m?

Goc ndi ma sat ¢:25°.57

Hinh 9. Két qud tinh todn cung tron GeoSlope
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Bang 3. Ung suit Max, Min tru T3 (truong hop thugng luu max - ha luu min)

T 2
M, M, 5N, F w w 6 (T/m?)
(T.m) (T.m) (T) (m?) v * max min TB
0 3150,1 2495.8 94,5 212,6 76 42,92 9,9 26,41

Hé s6 an toan: K, = 0,901 < [Kat] = 1,2. Vay
cong trinh mat 6n dinh can xt ly nén.

Phuong an coc: Chon coc BTCT 0,4x0,4x12 m,
cdu tao 8022 dé€ tinh todn va so sanh gitia méng
b6 tri coc thdng diing va moéng coc xién chéo 16n.

2.2.2. Phuong dn moéng coc diing
a) Stic chiu tdi cua coc theo vit liéu

Stic chiu tai cuia coc theo vat liéu dugc xac
dinh theo:

P,=¢[R xA, +(A, —A)xR, ]

Trong do6: @ = 1 la hé s6 anh hudng dén do
mdnh ctia coc; R 1a cudng do chiu nén ctia thép
(kG/cm?); R, 1a cudng do chiu nén cua bé tong
(kG/cm?); A_la dién tich c6t thép chiu luc cua
coc (cm?); va A 1a dién tich coc (cm?).

S6 coc dugc chon so bo theo cong thiic:
P
n=px=—
b P

Trong d6: B =1 - 1,5 lan lugt la hé s6 xét dén
anh hudng luc ngang va momen; 2P la tong luc
dting tac dung 1én cong trinh (T); va P la stic chiu
tai cta coc (T).

b) Stic chiu tdi ctia coc theo chi tiéu cd ly ddt nén
(theo do sét B)

Coc chiu nén:

P! :0,7><mx(ocl X 0L, X > T, +oc3><Ri><Fi)

Trong do6: a, = a, = a, = 1 1an lugt 1a hé s6 xét
dén anh hudng phuong phap ha coc, ma sat coc
va dat va su md rong mii coc; m = 1 la hé s6 diéu
kién lam viéc; u 1a chu vi tiét dién coc (m); 1. la
chiéu dai ma sat coc ndm trong 16p thi i (m); R1a
cudng do khang mii cia nén tai mii coc (T/m?);
F la dién tich tiét dién ngang tai mii coc (m?); va
7, 1a 4p luc ma sét trung binh chung quanh théan
cocl6p thi i (T/m?).

¢) Stiic chiu tdi ctia coc theo chi tiéu cuong do ddt
nén (c, ¢)
Stic chiu tai ctia coc cho phép:

LN
FS, FS

S p

Qa:

Trong d6: Q = u x X2fs x 1 1a thanh phan ma
sat bén; QP =q, X Ap la thanh phan chiu mii (T);
u la chu vi tiét dién coc (m); f_ 1a dp luc ma sat
quanh than coc (T/m?); L la chiéu dai ma sét coc
trong 16p dat thu i (m); FS = 1,6; FSp =2 1a cac
hé s6 an toan; va q, la cudng do ctia dat dudi mui
coc (T/m?).

Luc ma sat xung quanh than coc:

f =k xo xtang +c,

Trong d6: k =1 - sing la hé s6 ap ldc ngang;
¢ la géc ma sat trong 16p dat thu I; va o’ la
ap luc htu hiéu cta dit theo phuong thing
ding (T/m?).

Cuong do cua dat dusi mii coc:

qp=y><dp><Ny+o’vp><Nq+c><Nc

Trong do: y 1a trong lugng riéng ctia dat duéi
mui coc (T/m?); dp la canh hodc dudng kinh coc
(m); cla ap luc dinh ctia dat dudi mii coc (T/m?);
G’VP la ap luc dat tai cao trinh mii coc (T/m?); va
Ny, Nq, N, lan lugt 1a cac hé so6 stic khang tai, phu
thudc goc ma sat cta dat dudi mii coc.

2.2.3. Phuong dn moéng coc xién chéo lon

a) Tinh todn tdi trong diing yéu cdu

Gia tri t61 uu dugc xac dinh bang cong thtic:

H H
Zszax( L .2 ]
tano tano

b) Tinh todn s6 lugng coc xién

Tinh toan s6 lugng coc xién theo:
[K]xH, = Z?:(Pi X sin o, +[Hc]) + Z?:[H'c] (1)
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[K]xH, :Z:(Pj xsina+[Hc])+Z:11[H'c] (2)
N
M= 0 2 Naing P, xcosa, )
B H
B tana X P, X cosa

Trong dé: H,, H, lan lugt la téng luc ngang
cta thugng luu va ha luu; N la tai trong diing yéu
cdu; n_ 1a s6 Iugng coc chiu ngang xién vé phia
thugng Iuu; n_, 1a s6 lugng coc chiu ngang xién
vé phia ha Iuu; n, ing la s6 lugng coc chiu tai trong
diing trong méng; P_la stic chiu tai tinh todn ctia
coc; p, 1a phan b6 lén dau coc “n,,” thi §; p, 1a luc
phéan b6 1én dau coc “n ,” thit j; [Hc], [Hc] 1a stic
khang ngang ctia coc; va a la géc xién ctia coc.

[K] 1a hé s6 an toan theo tai trong va stic khang
tinh todn dugc xdc dinh theo QCVN 04-05:2012/
BNNPTNT (Bang 4).

Hé s6 an toan 6n dinh tong thé cong trinh
dugc xac dinh theo cong thiic nhu sau:

n xN <(m/k) xR,
K=R/N, > k xn/m = [K]

Trong do6: N, la tdi trong tinh todn tong quat;

hoac

va R 1a stc chiu tdi tinh todn tong quat.

Bang 4. Bang hé s6 an toan 6n dinh téng thé
cong trinh

whovai [ &[T g
trong hiéu n c

Coban | [K], | 1,15 | 1,00 | 1 | 1,15
Thicongva | ey 1195 | 005 | 1 | 1,09
stia chtia te

Picbiet | [K], | 115|090 | 1 | 1,04

Giai ba phuong trinh (1), (2), (3) ta tim dugc
haidnn ,n .
3. KET QUA VA THAO LUAN

3.1. Phuong 4n méng toan coc diing

3.1.1. Phuong dn bo tri coc

T6ng hop stic chiu tai ctia coc va s6 lugng coc
dugc trinh bay trong Bang 5. S6 lugng coc dugc
chon 1a 40 coc € ddm bao an toan cho cong trinh
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va thuan tién cho viéc bo tri coc (Hinh 10). Co
sG chon 40 coc cho phuong dn nay dua theo diéu
kién bd tri coc (khoang cach coc) dam bao coc
dugc bé tri lam viéc theo nhom coc va theo diéu
kién thi cong.

Bang 5. Tong hagp stic chiu tai ctia coc va s6 lugng coc

Theo | Theo coly| Theo cuong

Tiét dien | Le vat liéu G, ¢ do dit nén
(emxem)) )| V5| po[ss| P | ss
(T) |coc| (T) |coc| (T) |coc

40x40 12 |312,7| 12 |95,15| 40 | 110,24 | 34
bo o m  m  oe o w me e

i & O @& % @& & @#

:-— # # # @# # # # 8

g ! B o8 # ®# ®# ®# B 8
He & & & & & & ®

;a— S

Hinh 10. Mt bing bo tri coc thdng diing

3.1.2. H¢ sé an toan cung trugt mong coc
thang diing

Két qua tinh toan hé s6 an toan cung trugt
trong diéu kién b6 tri coc diing (Hinh 11). Ta thay
K =13,374> [K ] = 1,2. Vay cong trinh 6n dinh
trén nén da gia ¢6 coc BTCT thing diing.

13374
[

-
[

‘ARl

TETYY)
[ E X XN R J
XY |

[ E X XN R J
XYY}

Name: LOP DAT 2

Unit Weight: 10.1 kKN/m?
Cohesion': 28 kPa

Phi': 12 883 °

Name: LOP DAT 2A
Unit Weight: 10.3 kKN/m?
Cohesion': 10 kPa

Phi': 25.59 °

Name: LOP DAT 2B
Unit Weight: 10.3 kN/m?
Cohesion': 7 kPa

Phi': 28.233 °

Hinh 11. Két qud tinh todn cung tron GeoSlope
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3.2. Phuong an coc xuyén chéo 16n
3.2.1. Phuong dn bé tri = ! - - ! =
2.1. ng dn bé tri coc 5
y | ¢ € ® g % %
S6 lugng coc dugc trinh bay trong Bang 6. g - o
S6 lugng coc dugc chon theo phuong én 2 | B & = g & &
v6i do xién 1:3 véi tdng s6 coc 14 24 coc cho tien
oo 018 50 £9F : ' s @ B8 5 @ B
viéc bé tri coc (Hinh 12). Ca s chon 24 coc theo . - - - - - -
phuong an nay dua theo diéu kién khoang cach ; e e o o i s

coc dam bao coc duoc bé tri lam viéc theo nhom
coc, c6 xét dén coc xién chéo 16n (xién 1:3) theo
hai huéng va theo di€u kién thi cong.

Bang 6. SO lugng coc xién chéo

Hinh 12. Mdt bang bé tri coc xién chéo I6n

D xién G(’ESi g;én gfjlnt;zr"ll"% N, N, tana L (m) L, (m) cosa
1:1 45,00 491,56 4 4 1 12 16,97 0,707
1:3 18,43 1475,10 9 9 0,333 12 12,65 0,949
1:4 14,04 1965,69 11 11 0,250 12 12,37 0,970

3.2.2. H¢ so an toan cung trugt méng coc xién
chéo lon

Két qua tinh toan hé s6 an toan cung trugt
trong diéu kién bo tri coc diing (Hinh 13). Ta thay
K =8,194 > [K ] = 1,2. Vay cong trinh 6n dinh
trén nén da gia c6 coc BTCT xién chéo 16n.

.
2104

L]
.
»

L 21

Name: LOP DAT 2

Unit Weight; 10.1 kN/m?
Cohesion”: 28 kPa

P]Iil_ 12 533 o

Name: LOP DAT 2A
Unit Weight: 10.3 KN/m?
Cohesion': 10 kPa

Phi'; 25,59 °

AN

H 0 7 JVIVIY N ) ) NmeiIoPDAT2B

ight 10310t

Hinh 13. Két qud tinh todn cung tron GeoSlope

4. KET LUAN

Cong trinh dugc 6n dinh trén ca hai phuong
dn 12 mdng coc bé tri thang diing va moéng coc

xién chéo 16n.

Mong coc xién chéo cd s6 coc it hon 40% so vé6i
mong coc thing ding (24 so véi 40). Tiét kiém
dugc khoi lugng bé tong tuong duong 30 m’.

Ap dung phuong 4n méng coc xién (1:3) chéo
16n cho cong trinh dap tru dé ma & day la cong
Tra Su la hiéu qua vé kha nang chiu tai trong
ciing nhu hiéu qua kinh té. C6 thé tinh toan ap
dung cho cac cong trinh khac & dong bang song
Cuu Long.
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TIEM NANG SUDUNG TRO TRAU TRONG CAI TAO, XU LY PAT YEU
O PONG BANG SONG CUU LONG

POTENTIAL USE OF RICE HUSK ASH IN SOFT SOIL IMPROVEMENT
IN MEKONG DELTA

Nguyén Thanh Duong

ABSTRACT:

Rice husk ash is a residual product from burning rice husks and exists in many areas in Vietnam, especially in
the Mekong Delta. It is estimated that the volume of rice husk ash in the Mekong Delta can be up to 0.9 million
tons/year. Rice husk ash often contains a high content of silic dioxide (SiO,), up to 98%. The SiO, component in
rice husk ash can react with calcium hydroxide in the soil as pozzolanic reaction to form cementation products
and enhances the soil strength. Therefore, many countries in the world have studied to use rice husk ash combined
with lime or cement in the improvement of soft soil as fill material, as a foundation for construction works. This
article will present some characteristics of rice husk ash, the role of rice husk ash in soft soil improvement and
potential use of rice husk ash in soft soil improvement in the Mekong Delta. Research results have shown that
rice husk ash has great potential for application when combined with lime or cement for soft soil improvement
in the Mekong Delta.

TOM TAT:

Tro trdu la phu phdm con lai sau khi d6t vo trdu va c6 mét & nhiéu noi & Viét Nam, dic biét 1a viing dong bang
song Ctiu Long (PBSCL). Theo udc tinh, khéi lugng tro trdu & ving DBSCL c6 thé 1én dén 0,9 triéu tin/nam.
Tro trdu c6 ham lugng silic oxit (SiO,) 16n, c6 thé dén 98%. Thanh phén SiO, trong tro trau c6 thé phan ting véi
canxi hydroxit trong dét d€ tao thanh cac san phdm c6 chat két dinh va nang cao cuong do ctia dit. Chinh vi véy,
nhiéu nudc trén thé gisi da nghién ctiu dé€ st dung tro trau két hop véi voi hodc xi mang trong xt 1y, cai tao dat
yéu lam vat liéu dap, lam nén cho cac cong trinh xay dung. Bai bao nay sé trinh bay mot s6 dac diém cta tro tréu,
vai tro clia tro trau trong cai tao, xui ly dat yéu va tiém nang st dung tro trdu trong cai tao dat yéu & vung DBSCL.
Két qua nghién ctiu da chi ra tro trdu c6 tiém nang ting dung rat 16n khi két hgp véi voi hodc xi mang trong cai
tao, xu ly dat yéu ving DBSCL.

TU KHOA: Ddt yéu, nén ddt yéu, tro trau, DBSCL.

Nguyén Thanh Duong

Trudng Pai hoc Mo - Dia chat

Email: nguyenthanhduong@humg.edu.vn

Tel: 0974 952 352

1. MO DAU Laa thudng dugc xay xat d€ ldy gao tiéu dung

Déng bing song Citu Long (PBSCL) 1a ving  trong nudc va xudt khau. Vo tréu 1a 16p ngoai
trong ltia gao 16n nhit ca nudc. Nam 2020, viung ~ cung ctia hat lua va dugc tach ra trong qud trinh
DBSCL gieo tréng hon 1,5 triéu ha lda méi vy, Xay xdt, chiém khodng 20% khéi lugng. Thanh
v6i san lugng lda ca nam udc dat 24 triéu tdn. phdn clia vo trdu cht yéu la chéit xo, ham lugng
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protein thdp, nén vo trau khong thich hgp lam
thtic an cho gia stuc (Behak, 2017). Mot phan vo
trau dugc d6 bo hodc dot ¢ ngoai moi trudng,
mdt phan dugc st dung lam nhién liéu dot dé
sdy hoa qua, san xudt dién... San phidm con lai
sau khi dét vé trau dugc goi la tro trau. Lugng
tro trau con lai sau khi dét vo trau chiém khoang
20% khoi lugng vo trau (Jongpradist et al., 2018).
Hang ndm, néu toan bd vo trdu ving DBSCL
dugc dot, sé tao ra mot khai lugng tro trau réat
16n, khoang 0,9 triéu tan. Lugng tro trdu nay néu
khong dugc tai st dung sé gay tac hai rat 16n
dén moi truong (ddc biét 1a moi truong nude va
khi) va stic khoe con ngudi. Chinh vi vay, viéc
nghién ctu d€ tdn dung lugng tro trdu nay la rat
can thiét.

Tro trdu chtia ham lugng silic oxit rat cao,
thuong 16n hon 60 - 70%, c6 thé t6i 97 - 98%
(Fapohunda va nnk., 2017). Thanh phan oxit silic
trong tro trau c6 thé két hop véi canxi hydroxit
trong voi hoac xi mang theo phan ting pozzolan
dé tao thanh cic san phim c6 tinh chéat két
dinh va c6 kha nang ning cao cudng do cua dat
(Behak, 2017; Yoobanpot va Jamsawang, 2014).
Ngoai nang cao cuong do cua dat khi két hop véi
voi hodc xi méng, tro trdu c6 thé lam giam tinh
chay déo ctia dat va c6 thé dung dé€ cai tao dat
lam vt liéu dap duong, dap dé (Nguyen va Nu,
2020). O Viét Nam, dét yéu phan b6 phé bién &
vung DBSCL (Nu, 2014; Vi, 2018). Trong nhiing
ndm gan ddy, nhu cau xay dung cac cong trinh,
ddc biét la duong giao thong & khu vuc nay la rat
16n. Khi x4y dung coéng trinh trén nén dat yéu,
yéu ciu phai xti ly nén dat trudc khi xay dung la
rit can thiét. Ngoai ra, nhu cau vé vat liéu dap
duodng, dap dé & vung nay cing rat 16n. Chinh
vi vay, viéc nghién ctu st dung tro trdu két hop
v6i voi hodc xi mang trong xu ly, cai tao dat yéu,
nén dat yéu & vung nay la rat can thiét va c6 tiém
nang. Bai bao nay sé trinh bay dic diém ctia tro
trau; vai tro cua tro trau trong cai tao, xt ly dat
yéu; va tiém nang ting dung clia nd trong cai tao,
xu ly dat yéu & vung DBSCL.
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2. VO TRAU VA TRO TRAU G VUNG PBSCL

Theo s6 liéu thong ké ct moéi tdn lua tao ra
khoang 200 kg vo trau (vd trdu chiém khoang
20% khoi lugng théc). Nhu vay, trung binh hang
nam thé gidi tao ra khoang 150 triéu tdn vo
trau, lugng trdu ctia Viét Nam khoang 8,8 triéu
tan chiém khoang 5,87% lugng vo trau thé gidi.
Trong do, lugng vo trdu & vung DBSCL khoang
4,8 triéu tan, chiém hon 50% lugng vo trau & Viét
Nam. Hién nay, lugng trdu nay van chua dugc
tan dung mot cach hgp ly, nhat la & nhiing nuéc
dang phat trién, trong d6 cé Viét Nam. Phén l6n
vo trdu dugc d6t hodc d6 thang ra hé théng kénh
muong gay 6 nhiém moi trudng. Gan day, 6 Viét
Nam, mdt lugng vo trdu dugc st dung trong sy
laa gao, sdy hoa qua va san xudt dién. Nam 2013,
Viét Nam da xay dung nha may san xuét dién tu
dot vo trau 6 Long My, Hau Giang. Day la du an
dau tién trong du an xay dung 20 nha may nhiét
dién d6t bang vo trdu tai cac tinh An Giang, Kién
Giang, Hau Giang, Dong Thap va Can Tho véi
tong cong suat 200 MW (“https://canthotv.vn/
viet-nam-lan-dau-co-nha-may-nhiet-dien-dot-
bang-vo-trau/,”). Hién nay, nguoén dién sinh khoi,
trong do6 c6 nguon dién ti dot tro trdu dang dugc
Chinh pht khuyén khich d4u tu nhdm tiéu thu
mot phan phé thai nong nghiép. Nhu viy, néu
toan bo lugng vo trdu & ving DBSCL dugc dot
sé tao ra khoang 0,9 triéu tin tro trdu moi ndm.
bay la mot khoi lugng rat 16n va c6 thé gay anh
hudng 16n t6i moi trudng va stic khde con nguoi
néu khong dugc tin dung.

Hinh 1. Ngudi ddn do tro trdu xudng song 6 An Giang
(“https://tuoitre.vn/do-tro-trau-xuong-song-
549781.htm”)
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Doi véi tro trau, viéc tan dung va st dung né &
vung DBSCL van con han ché. Hién nay, tro trau
dugc st dung chu yéu lam phan boén trong nong
nghiép. Mot phén tro tradu da dugc nghién ctiu dé
chiét tach thanh phan oxit silic tinh khiét phuc
vu moét s6 nganh san xuét chit ban dan, ché tao
thay tinh 16ng, gach chiu nhiét, son chiu nhiét.
Tuy nhién, viéc chiét tach SiO, tinh khiét rat ton
kém vé mdt chi phi va yéu cau tro trdu c6 chat
lugng cao. Ngoai ra, tro trau cling méi dang dugc
nghién ctiu d€ ché tao viia va bé tong cuong do
cao (Ngo, 2013; Nguyén va Lé, 2010; Tran, 2019).
Do d6, & rat nhiéu noi, tro trau thu dugc tu cac
16 dot, 16 sdy hoa qua, nha may nhiét dién thuong
dugc d6 bd ra moi trudng (Hinh 1). Chinh vi vy,
viéc nghién ctiu hudng st dung tro trdu cho cac
muc dich khac nhu st dung trong viia, bé tong,
trong cai tao dat yéu, nén dat yéu la rat can thiét.

3. PAC PIEM CUA TRO TRAU VA VAI TRO
TRONG CAI TAO PAT

3.1. Piac diém cua tro trau

Tro trau x0p, nhe, co ty trong tii 2.05 dén 2.53
va chiém thé tich 16n nén kho van chuyén, cat giti
(Fapohunda va nnk., 2017). P min cua tro trau
phu thudc vao muc do nghién va tro trau cang
min thi hoat tinh pozzolan cang 16n (Antiohos
va nnk. 2014, Nehdi va nnk. 2003) két luén rang,
tro trdu cé kich thugc hat nhé hon 45 pum. Vé
mau sac, Houston (1972) da phéan loai tro trdu
thanh 3 loai, bao gom tro trdu c6 ham lugng
carbon cao (mau den); tro trau c¢6 ham lugng
carbon trung binh (mau xam); tro trau khong
chtia carbon (mau trang hoac hong). Su thay ddi
mau sic lién quan dén qua trinh dot (nhiét do va
thoi gian) va su hinh thanh silic oxit trong tro trau.

Bang 1. Ham lugng SiO, trong tro trau & mot s6 qudc gia trén thé gisi (Fapohunda va nnk., 2017)

Quoc Gia
Oxit _ P Nhat , ) | Thai | viet
Brazil | Canada | Guyana | An D¢ | Iraq , Malaysia | Ha Lan | Nigeria My
Ban Lan Nam
SiO, | 92.9 87-97 88-95 | 86-94 | 86.8 | 91.6 93.1 86-96 67-76 | 89-95 | 87-97 | 86.9
0.08-
ALO,| 0.18 |0.15-0.4 - 0.2-50| 04 0.14 0.21 0.84 3-4.9 0.5-1 - 0.84
0.03- 0.38-
Fe,O, | 0.43 |0.16-0.4 - 0.3-2 | 0.19 | 0.06 0.21 0-0.95 |2.5-2.8 0.73
0.73 0.54
CaO | 1.03 |0.4-0.49|0.06-1.2|0.5-2.5| 1.4 0.58 0.41 0.3-14 | 1.36-6 |1.0-1.3|025-1| 1.4
KO | 072 | 2.0-3.0 | 0.6-2.5 | 0.1-2.3| 3.84 | 2.54 2.31 0.7-24 | 0-0.1 |2.4-25|0.58-2| 2.46
0.17- 0.18- | 0.12-
MgO | 0.35 |0.35-0.5 0.1-1.8 | 0.37 | 0.26 1.59 0.1-0.5 | 1.3-1.81 0.57
0.26 0.28 2.0
0.11- 0.03-
Na O | 0.02 |0.1-1.12| 0-0.3 |0.1-0.5| 1.15 | 0.09 - - 0-0.15 | 0.11
: 0.2 0.8
SO, 0.1 0-0.24 - - 1.54 | 0.52 - - 0-0.28 - 0-1.13 -
4.62-
LOI - 4-8 - =3 3.3 4.2 2.36 5.14 17.78 | 3.5-3.7 - 5.4
87.31- 86.5- 87.1- 70- 92- | 87.38-
SAF | 93.51 88.95 87.39 | 91.8 93.52 88.47
97.08 95.2 97.57 81.85 98.8 | 97.54

*LOI: lwong mdt khi nung; SAF = Si0, + 4L,0, + Fe,0,

kién kiém soat véi nhiét do khoang 500°C - 800°C
va thoi gian dot khoang 1 - 4 gio.

Tro trau mau cang sang thi ham lugng silic oxit
cang cao. Nghién ctiu ctia Nguyen va nnk. (2020)
cho thdy diéu kién thich hgp dé tao ra tro trdu co Vé thanh phan héa hoc, ham lugng silic oxit

hoat tinh pozzolan cao la dot vo trau trong diéu (SiO,) trong tro triu chiém chit yéu, ngoai ra con
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mot s6 oxit khac nhu ALO,, Fe,O,, K,O, MgO....
Trong d6, ham lugng SiO, thudng 16n hon
60 - 70%, c6 thé t6i 97 - 98%. Bang 1 thé hién
ham lugng trung binh ctia cac oxit trong tro trau
6 mot s6 nudc trén thé gidi (Fapohunda va nnk,,
2017). C6 thé thdy rang, ham lugng SiO, trong
tro trdu & cac qudc gia khac nhau la khac nhau
vi n6 phu thudc nhiéu vao qua trinh dét (nhiét
do, thoi gian, kiéu dot...) va loai vo triu. Trong
do, tro trdu c6 ham lugng SiO, rit cao & mot s6
nudc nhu My, Canada, Thai Lan va Ha Lan. Tong
ham lugng SiO + Fe, O+ Al O, trong tro trau dao
dong tii 70% dén 99%. Theo phan loai pozzolan
(ASTM, C618, 2008), tro trau dugc xép vao loai
pozzolan F véi hoat tinh cao.

3.2. Vai tro cua tro triu trong cai tao dat

Nhu trinh bay & trén, tro trau thudng c6 ham
c6 ham silic oxit rat cao. Tro trau dugc xem la mot
trong cac phu gia hoat tinh pozzolan c6 tinh chat
tuong tu nhu tro ba mia, tro bay, xi 10 cao, xi 10
cao nghién min. Trong dd, tro trdu c6 ham lugng
§iO, cao nhat nén c6 hoat tinh pozzolan manh
nhat. Oxit silic (SiO,) trong tro trau c6 thé phan
ing v6i canxi hydroxit ((Ca(OH),) trong dat theo
phan tng pozzolan va hinh thanh cdc san phidm
c6 tinh két dinh giup gia tang cuong do ctia dat
cdi tao. Tuy nhién, ham lugng ((Ca(OH),) trong
dat thuong thap nén néu chi st dung tro trau thi
hiéu qua nang cao cuong do cua dat cai tao khong
dang ké. D€ tang hiéu qua cta tro trdu trong cai
tao dat, tro trau thuong dugc st dung két hop
v6i voi hodc xi mang. Do thanh phan CaO trong
voi, xi ming cd thé phan ting véi nubc trong
dat tao thanh Ca(OH), dé tham gia phan ting
pozzolan. Su hoa tan CaO sé giai phong cac ion
Ca* va OH. Silica v6 dinh hinh trong tro trau
phan Ung véi cac cation Ca?* d€ tao thanh san
phdm xi méng canxi silicat hydrat (CSH) bao phu
va lién két cac hat dat dan dén tang cudng do va
dod bén ctia hon hgp dat. Phan dng pozzolan cé
thé minh hoa nhu sau (Boateng va Skeete, 1990):

Ca (OH), (Ca>*+ OH") + SiO ,— CSH (1)
Ngoai viéc nang cao cudng do, tro triau co6 thé

cai thién mot so tinh chat vat ly ctia dat yéu nhu
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giam d6 dm, giam tinh déo. Céac 16 rong t& ong
trong cdu truc tro trdu sé dan dén kha niang hap
thu nudc cua tro trdu cao (Adajar va nnk, 2019).
Kha ndng nay sé lam gidm ham lugng nudc cta
dat khi tron tro trdu véi dat. Ngoai ra, qua trinh
hydrat héa cé thé lam giam ham lugng nuéc
(Yoobanpot va Jamsawang, 2014). Bdc tinh khong
dinh két va sy hip thu nudc cta tro trdu c6 thé
dan dén giam chi s6 déo ctia hon hogp dat.

Vé dic tinh ddm nén khi cai tao dat lam vat
liéu dap, kha niang hédp thu nudc cao cua tro trau
sé dan dén sy gia ting do dm t6i uu (OMC) cta
hon hgp dat. Ngugc lai, do tro trdu nhe hon so
v6i dat, voi va xi midng nén khoi lugng thé tich
kho t6i da (MDD) ctia hon hop dét - tro trdu sé
giam khi ham lugng tro trau tang. Day la mot
trong nhiing diém bat lgi khi st dung tro trau dé
cai tao dat lam vat liéu dap.

Co thé thiy, viéc st dung tro trdu sé cai thién
cac tinh chat dia ky thuat cta dat nhu giam do
4m, giam tinh déo, ting cuong do, d6 bén. Tuy
nhién, cac dac tinh dia ky thuit cta dat nhu
cuong do khang nén 1 truc (UCS), CBR, va cudng
do khang cat ctia hon hgp dét gia 6, chi tang dén
mot giéi han nhét dinh khi ham lugng tro trdu
tang dén 1 ngudng nhat dinh. Khi ham lugng
tro trdu tang vugt qua ngudng thi cac thong s6
nay sé giam (Rahman, 1987; Ali va nnk. 1992,
Anwar Hossain, 2011; Yoobanpot va Jamsawang,
2014). biéu nay co6 thé dugc giai thich du trén
ddc tinh cta tro trau va viéc hinh thanh phan tng
pozzolan. Vi tro trau la mot vat liéu khong cé
hodc c¢é tinh két dinh thip nén khi ham lugng
tro trdu ting thém c6 thé dan dén giam sy gan
két gitia cac hat va giam cuong do ctia hon hgp
dat cai tao. Bén canh do, khi tro triu tang qua gia
tri gi6i han, sé khong cé du nudc cho phan ting
pozzolan va dan t6i giam cuong do. Tuong tu
nhu tro triu, cac phu gia hoat tinh khac nhu tro
bay, xi 10 cao nghién min (GGBFS) khi thém vao
hon hgp dét vugt qua gidi han ciing sé lam giam
cuong do ctia hon hgp dat cai tao (Sharma va
Sivapullaiah, 2016; Sekhar va nnk., 2017).
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4. TIEM NANG SUDUNG TRO TRAU TRONG
CAI TAO PAT YEU O VUNG PONG BANG
SONG CUU LONG

Trén thé€ gidi, tro trau da dugc nghién ctiu va
sti dung trong nhiéu linh vuc, trong do6 cé viéc
nghién ctu tng dung tro trdu d€ cai tao dat.
Trong do, tro triu cé thé dugc st dung dé cai tao
mot s6 tinh chat ctia d4t nhu giam tinh déo, giam
tinh truong nd, co ngdt (Adajar va nnk, 2019;
Alhassan, 2008; Okafor va Okonkwo, 2009; Sarkar
va nnk., 2012). Tuy nhién, viéc chi stii dung tro
trdu sé khong cé hiéu qua cao trong viéc nang
cao cuong do, do bén cua dit. D€ nang cao hiéu
qua cla tro triu trong viéc cai tao dat, dac biét
la vé cuong do, tro trau thuong dugc st dung
két hop véi voi hodc xi mang, hoac ca voi va
xi mang. Trong dd, viéc st dung tro trau két hop
v6i xi mang trong cai tao dat da dugc nghién
ctiu ti nhiing ndm 1980. Rahman (1987) da su
dung tro trau két hop véi xi mang tii 3 dén 9% dé
cai tao dat laterit lam 16p méng duong. Két qua
nghién ctiu cho thdy. gia tri cudng do khang nén
1 truc UCS va chi s6 CBR dat gia tri 16n nhat
khi st dung 12% tro trau két hop véi xi méing
(Hinh 2). Tuy nhién. khi ting ham lugng tro trau
sé dan téilam tang d6 dm dam chdt t6i uu (OMC)
va giam khoi lugng thé tich khoé 16n nhat (MDD).
Vivay, trén quan diém kinh té va ky thuat, Rahman
da dé nghi rang hon hgp 6% tro trdu va 3% xi
mang c6 thé dugc st dung d€ tron véi dat lam
16p méng dudi; 6% tro trau va 6% xi mang phu
hop dé€ tron véi dat lam 16p mong trén. Nghién
ctiu cta Alhassan va Mustapha (2007) trén dat
laterit cing cho thay ham lugng tro trau tang sé
lam ting gia tri OMC va giam gia tri MDD. Ve
mat cai thién cuong do chi tiéu UCS va CBR ctia
hon hop dat - xi mang - tro trdu dat gia tri l6n
nhat khi ham lugng tro trau tii 4 dén 6%.

Ali va nnk (1992) da nghién ctiu st dung tro
trau két hgp xi mang dé€ cai tao dat tan tich phong
héa tu da granit lam vat liéu dap & Malaysia. Trong
nghién ctiu nay, ham lugng xi mang st dung tu 3
dén 9%. ham lugng tro trau tii 0 dén 18%. Két qua
nghién ctiu cho thdy, cudng do khang nén 1 truc
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Ham lwong tro triu (%)
Hinh 2. Cudng d¢ khdng nén ctia hon hgp dat -
xi mang - tro trdu & 28 ngay tudi (Rahman, 1987)

dat gia tri 16n nhat khi st dung 6% tro trau, khi
ham lugng tro trau 16n hon 6%. gia tri UCS giam
dan. Tuy nhién, khi ham lugng tro trdu ting dan
thi gia tri OMC tang dan, gia tri MDD giam dan.
Ciing v6i muc dich cai tao dat tan tich lam vat liéu
dap bang viéc st dung két hgp xi méang va tro trdu,
nghién ctiu ctia Basha va nnk (2005) cho thay tro
trdu c6 kha nang cai thién dang ké tinh déo cua
dat, dac biét véi ham lugng tro trau tu 10 - 15%.
Ngoai ra, v6i ham ligng xi mang ti 6 - 8%, tinh
déo cua dat cing dugc cai thién dang ké. Vé kha
nang dam chat, khi ting ham lugng tro trau sé
lam tang gia tri OMC va giam gia tri MDD. Chi
s6 CBR dat gia tri I6n nhat va ting dén 60% khi st
dung 4% xi mang két hgp vé6i 5% tro trau. Khi st
dung 8% xi méng, chi s6 CBR dat gia tri 16n nhat
v6i 20% tro trau (tang 53%). V€ mat cuong do,
ham lugng tro trdu ti 15 dén 20% la phu hgp dé
tang gia tri UCS cua hon hgp dat - xi méng. Nhin
chung, ham lugng xi mang ti 6 - 8%, tro trau tu
15 - 20% la thich hgp dé cai tao dat tan tich vé mit
tinh déo va cuong do.

Nghién ctiu ctia Anwar Hossain (2011) cho thay
hén hgp xi mang 16 bui (cement kiln dust-CKD)
va tro trdu co thé st dung cai tao dat loai sét yéu
dé x4y nha va nén dudng & khu vuc néng thon véi
chi phi xay dung thap. Theo do, su két hgp cta
tro trdu véi xi mang 1o bui tit 0 dén 20% co6 thé
cai thién dang ké cac chi tiéu co hoc nhu cudng
do khang nén, khang kéo, moé dun dan hdi, chi
s6 CBR, va d¢ bén chdng chiu nuéc. Ty 1€ CKD/
tro trdu cang 16n thi kha nang cai thién cuong do
va do bén cang I6n. Nghién ctiu cling chi ra rang,
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hon hgp dét - xi méng - tro trdu c6 chi s6 CBR
16n hon 80% c6 thé dugc stt dung dé€ dac thanh
khuon phuc vy xay dung nha & viing nong thon.
Roy (2014) cting da nghién ctiu stt dung hén hgp
xi mang va tro trdu d€ cai tao dat sét yéu lam vat
liéu xay dung duong va cho thdy hon hgp 10% tro
trdu va 6% xi méang la phtt hgp d€ nang cao cudng
do6 khang nén UCS va chi s6 CBR.

Ngoai viéc sti dung tro trau két hgp véi xi mang
dé€ cai tao dat lam vat liéu dip, méng dudng hoac
x4y dung nha, tro trdu ciing c6 thé dugc st dung
dé thay thé mot phan xi méng trong cai tao nén
dat yéu bang phuong phép tron sdu. Nghién ctu
ctia Yoobanpot va Jamsawang (2014) da danh gia
cuong do khang nén va su phat trién ctia cudng
do khang nén béang viéc st dung tro trdu dé thay
thé mot phan xi mang véi ham lugng tii 10 dén
40%. Két qua nghién ctiu da chi ra ring & 7 dén
28 ngay tudi, v6i ham lugng thay thé xi méing ti
10 dén 30%, cudng do khang nén tang dan va khi
ham lugng thay thé xi mang 16n hon 30% cuong
d¢ khang nén giam. Cuong d6 khang nén ctia hon
hop dat gia tri I6n nhat khi thay thé 30% xi mang
bang tro trdu va & 28 ngay tudi, nd ting khoang
20% so v6i chi st dung xi mang. Nguoc lai, ¢ 3
ngay tudi, cuong dé khang nén ctia hon hogp
dat - xi mang - tro trau nhé hon cudng do cta
hon hgp dit - xi mang va c6 xu hudng gidm khi
ham lugng tro trdu tang (Hinh 3). Diéu nay chiing
to su ¢ mdt cta tro trdu da lam cham su phat
trién cudng do khang nén & thoi ky dau, dac biét
6 thoi gian bao dudng nhé hon 3 ngay. Két qua
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Hinh 3. Cudng d¢ khdng nén ctia hon hgp ddt-xi
mdng-tro trdu (Yoobanpot va Jamsawang, 2014)
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ctia nghién ctu nay cling chi ra rang su phét trién
cuong do khang nén theo thoi gian va anh hudng
cua tro trdu dén sy gia tang cudng do la do sy hinh
thanh cac san pham két dinh nhu CSH (Calcium
Silicate Hydrate) va CH (Calcium Hydroxide).

Gan day, Jongpradist va nnk (2018) da st dung
két hop tro trdu véi xi mang d€ nang cao cuong do
cua hon hgp dat - xi méng trong cai tao dit bang
phuong phap tron sau dat - xi mang. Nhom tac
gia da st dung ham lugng tro trau tu 5 dén 35%
két hgp v6i ham lugng xi méng ti 10 dén 30%
va ché bi mau & cdc d0 4m khac nhau ti 130%
dén 200%. Két qua nghién ctiu da chi ra rang tro
trdu co6 thé lam ting cuong do ctia hon hop dat -
xi mdnglén dén hon 100% tuy thudc vao ty1é tron
va do Am. O tit ca cic ty 1é tron, cuong do khang
nén sé giam khi do 4m mau ban ddu tang. Nghién
ctu cling chi ra rang néu ham lugng xi mang tu
20% trd 1én thi viéc sti dung 35% tro trdu van co
thé lam tang cuong d6 khang nén cua hén hgp
dat - xi mang. Trong nghién ctiu nay, nhém tac
gia cling da so sanh hi¢u qua ctia viéc st dung tro
trdu va tro bay két hgp véi xi mang va chi ra rang
tro trau sé hiéu qua hon tro bay khi ham lugng tro
trau st dung 16n hon 15%. Diéu nay chiing to tro
trau phu hgp hon trong viéc nang cao cuong do
cua hén hgp dat - xi méng so vdi tro bay.

Tai Viét Nam, trong linh vuc cai tao dat yéu,
nén dét yéu, viéc st dung tro trau két hgp véi voi,
xi ming con han ché. Nghién ctu cia Nguyén va
Do (2008) vé két hop phu gia tro trdu véi voi va
xi ming trong cai tao dat sét pha amQ** & Can
Tho dua trén viéc phén tich cudng do khang nén
mot truc va mo dun dan hoi ctia cdc mau: D (dat)
+5%XM (xi mang) + 5%T (tro trdu); B + 7%XM;
D + 7%XM + 5%T + 2%V (vdi) cho thdy, ham
lugng D + 7%XM + 5%T + 2%V c6 hiéu qua cao
nhat ca vé cudng do khang nén mdt truc va mo
dun dan hoi. Tuy nhién, trong nghién ctiu nay, s6
lugng t6 hgp mau con han ché, két qua nghién ctiu
chua phan tich dugc anh hudng cta tro tridu dén
su phat trién cudng do ctia hon hgp dat - xi mang
- vOi theo thoi gian. Pham va Tran (2020) da
nghién ctiu anh hudng ctia diéu kién dét tro trau
dén kha nang gia cd, cai tao dat sét pha yéu &
ngoai thanh Ha Noi bang phuong phap trén voi.
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Két qua nghién ctiu cho thay diéu kién dot co
thé anh hudng dén hoat do pozzolan cua tro
trdu. Trong diéu kién d6t don gian (khong kiém
soat nhiét do) hoat do pozzolan thap, tuy nhién
khi két hgp véi voi van c6 kha nang nang cao
cudng do cta dat. Nghién ctiu cia Nguyen va Nu
(2020) cho thay tro trau thu dugc tit dot vé trau
trong diéu kién kiém sodat nhiét do va thoi gian
dot khi két hgp véi xi mang cé kha nidng cudng
dd cha dat cao hon so véi tro trau thu dugc tu
doét vo trdu ngoai khong khi (khong kiém soat
nhiét do va thoi gian dot). Theo do, véi 12% tro
trdu dot cé kiém sodt khi tron vao hon hop dat
+10% xi mang c6 thé nang cao cudng do khang
nén dén hon 50% (Hinh 4).

140
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20 1

0 T T
0 10 20 30
Ham lwong 10 xi mang + tro trau (%)

—@— Tro dét khdng kiém soat
—&— Tro dét c6 kiém soat

Cuong do khang nén (kPa)

Hinh 4. Cudng d¢ khdng nén ctia hon hgp ddt -
xi mdng - tro trdu & 28 ngay tudi (Nguyen va Nu, 2020)

Tt cac nghién ctu trén cho thay, tro trau khi
két hgp v6i voi hodc xi mang cd hiéu qua rat 16n
trong cai tao, xu ly dat yéu, nén dat yéu va da
dugc ting dung 6 mdt s6 nudc trén thé gisi. Tai
Viét Nam, viing DBSCL ¢6 nguén tro trau rat doi
dao; dat yéu c6 bé day 16n va phan bo rong. Theo
Vi (2018), ving DBSCL dugc hinh thanh bdi cac
trdm tich tré c6 tudi Holocen phéan bé hau khép
trong vung, c6 chiéu day 16n, phan b den xen,
ddc biét 1a cac khu vuc ctia sdng, ven bién. Hon
niia, nhu ciu vé vat liéu ddp va xay dung cac cong
trinh, dac biét la dudng giao théng trong nhiing
nam téi & vung nay rat I6n. Theo quy hoach dugc
Thu tuéng Chinh phu phé duyét, viing PBSCL sé
hinh thanh tuyén cao t6c Biac - Nam phia Dong
va phia Tay cung véi 3 tuyén cao téc khu vuc phia
Nam (Bac Liéu - Rach Gia - Ha Tién, Can Tho

- Ca Mau va Chau bdéc - Can Tho - Séc Trang)
v6i tong chiéu dai gdn 1000 km (“https://nhan-
dan.vn/tin-tuc-xa-hoi/dieu-chinh-quy-hoach-
cac-tuyen-cao-toc-vung-dong-bang-song-cuu-
long-637911/;"). Mot trong nhiing bién phap
xu ly, gia c6 nén dat yéu khi xay dung cac cong
trinh ¢ vung DBSCL hay dugc st dung 1a coc
dat - xi mang. Tuy nhién, ham lugng hitu co l6n
va do pH thap cta dat 6 & ving nay anh hudng
rat nhiéu dén chét lugng gia ¢4 nén bang coc dat -
xi mang. Ngoai ra, dit yéu 6 ving DBSCL thuong
nhiém muéi, nhiém pheén nén cling anh hudng
rat 16n dén chét lugng gia c6 nén. Do do, viéc gia
c6 nén bang coc dat - xi mang & ving nay nén st
dung két hop véi cac phu gia nhu Rovo, thuy tinh
long dé nang cao hiéu qua gia co, xt ly nén (Vi,
2018). Ngoai cac phu gia nhu Rovo, thuy tinh
16ng, két qua nghién ctiu ctia Jongpradist va nnk
(2018), Duong va Nu (2020) cho thay, tro trdu c6
thé nang cao dang ké cuong do khang nén cua
hoén hgp dat-xi mang. Chinh vi vay, tro trdu c6 rét
nhiéu tiém ning d€ ing dung trong cai tao, xu ly
dat yéu, nén dat yéu & vung nay. Tro trdu két hop
v6i voi hodc xi méang cé thé duge su dung theo
2 huéng: 1) Cai tao dat yéu (sét déo chay, chay,
bun) lam vat liéu xay dung d€ dap nén duong, dap
dé; 2) Cai tao nén dat yéu bang cac phuong phap
nhu coc dat - xi mang - tro trau, coc dat - voi - tro
trau d€ lam nén cho cac cong trinh xay dung nhu
dudng giao thong, nha xudng, nha may... Ngoai
ra, tro trdu cé thé dung dé thay thé moét phan
xi mang trong cai tao, xu ly nén dat yéu bing coc
dat - xi mang. Viéc st dung két hgp tro trau véi
voi hodc xi mdng trong cai tao, xt ly dat yéu, nén
dat yéu sé gép phan tan dung ngudn tro trau du
thira, giup gidm 6 nhiém mai trudng va dong thoi
c6 thé giup giam lugng dung xi méng trong cai
tao, xt ly dat yéu, nén dat yéu va giam gia thanh
xay dung cong trinh.

5. KET LUAN

Két qua tdng hop va nghién ctiu rat ra mot s6
két luan sau:

Lugng tro trdu & vung DBSCL rét 16n c6 thé
lén dén 0.9 triéu tdn/ndm, chiém hon 50% lugng

129



tro trdu ca nudc va viéc tan dung nguon tro trau
nay trong linh vuc xay dung nhu cai tao dat yéu,
nén dat yéu van con han ché.

Tro trdu thuong nhe, x6p va dé giy 6 nhiém
moi trudng nudc, khong khi. Tuy nhién, tro trdu
c6 ham ligng SiO, 16n va cé kha ning két hop
v6i voi hodc xi méang dé€ cai tao, nang cao cac tinh
chat xay dung ctia dat yéu, nén dat yéu. Hién nay,
nhu ciu vé vat liéu dip ciing nhu céi tao nén dét
yéu & vung DBSCL rat 16n. Chinh vi véy, viéc su
dung tro trdu két hgp véi voi hodc xi méing dé
cai tao dat yéu lam vat liéu dap, cai tao nén dat
yéu lam nén cho cac cong trinh xay dung c6 tiém
nang rat l6n.
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CONG TRINH NGAM THANH PHO
VA CAC GIAI PHAP DIA KY THUAT

URBAN UNDERGROUND STRUCTURES AND GEOTECHNICAL MEASURES

Nguyen Ngoc Long Giang, Nguyen Quang Phich, Nguyen Van Manh,
Pham Vin Kién, Dao Hong Hai

ABSTRACT:

Experience in the world shows that a suitable underground technical infrastructure system is an important
factor for the sustainable and intelligent development of a modern city. However, in order to build urban
underground works, it is necessary to plan in advance, make large investments and apply geotechnical solutions
rationally, especially in weak and complex soil conditions. The article summarizes and analyzes existing
solutions and shows the general scope and applicability that must be considered.

KEYWORDS: Underground Structure, geotechnical measures, cut and cover method, trench wand support
methods.

TOM TAT:

Kinh nghiém trén thé gii cho thdy, h¢ thong ha tang ky thuat ngam thich hgp la mdt yéu t6 quan trong cho
su phat trién bén viing, thong minh ctia mot thanh pho hién dai. Tuy nhién d€ xay dung cac cong trinh ngam
thanh pho cén thiét phai quy hoach trudc, dau tu 16n va ap dung hop ly cac giai phap dia ky thuat, nhét la trong
diéu kién nén dat yéu, phic tap. Bai viét tong hgp va phan tich cac gidi phap hién hiiu va cho thay khai quat
pham vi va kha nang ap dung can dugc chuy.

TU KHOA: Céng trinh ngdm, gidi phdp dia ky thudt, phuiong phdp thi cong hé, bdo vé thanh hd dao, gidi phdp
don do.
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1. DPAT VAN PE - INTRODUCTION

Cac thanh pho6 nudéc ta dang trong xu thé ngay
cang xay dung nhiéu loai cong trinh ngdm, nhdam
dap tng cac yéu cau va muc tiéu st dung khac
nhau (Hinh 1). N6i chung st dung cac hé thong
cong trinh ngdm sé mang lai cho cac thanh pho
nhiing hinh anh va hiéu qua t6t vé canh quan,
moi truong, tang quy dat cho cac cong trinh kién
truc trén mat dat, phat huy dugc tiém nang doi
dao cua khoang khong gian ngdm, gép phéan
mang lai nhiing hiéu qua kinh t€ truéc mat va lau
dai. H¢ thong cong trinh ngadm thanh phd thich
hgp sé gop phan dam bao su phat trién bén viing
thanh phé va chic chdn sé la nén tang d€ c6 thé
phat trién thanh phé thong minh.

|Céng trinh ngadm thanh phé

|C6ng trinh ngém| |Céng trinh ngam vg’ri”Céng trinh ngam vc’)'i| Cong trinh ngén‘1

giao thdng chirc ndng cung cap|| chlrc nang thoat tai dac biét

Pudng ham i P A
Chp nuec - Cép dién Nu6c thai Cong trinh ngam

Puong hadm . Hoi néng van héa thé thao
gto‘ ha Thong tin == i et Nwde mua Cong trinh ngam
dibs 0 Buudien | vanchyyén  Chétthai thuong mai
Cong trinh ngé%wng ONg | hang héa Duwong ham
cho phuong tién Ap luc
giao thdng moi Cong tinh naam th ’
Cbng trinh ngdm L{~0ng trinh ngam thu gom Puong 6n
"giao thong tinh" tap trung (Collector) céng ngghié%

Hinh 1. Vi du vé cdc hé thong cong trinh
ngdm thanh pho

Dé xay dung hgp ly cac cdng trinh ngdm thanh
pho (cting nhu cac cong trinh ngam khac), cho
dén nay c6 kha nhiéu phuong phap, phuong thtic
thi cong va cac giai phap ky thuat dugc phat trién
va ap dung. Thong thudng cac phuong phap thi
cong dugc phan thanh hai nhém la:

« Cdc phuong phap thi cong ngam;
« Cac phuong phap thi cong 16 thién.
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Phuong phap thi cong 1o thién bao gom cac
phuong phap hay phuong thtic ha dan hay ha
doan (con goi la phuong phap giéng chim, giéng
chim hoi ép - caisson) va phuong phap ha chim
hay ham dim, phuong phap thi cong hé.

C6 thé noi rang, trong nhiing diéu kién thong
thuong, phuong phap hé dugc coi la phuong phap
kinh t€ nhat trong xay dung cac céng trinh ngam
¢6 16n nhu ham nha cao tang, nha ga ngam. Hinh
dang cac cong trinh c6 thé kién trac pht hgp véi
cac yéu cau cua ky thuat giao thong, dong thai cho
phép ap dung cac giai phap téi uu vé lién két cac
hé thdng giao thong véi cac doan dudng két noi
ngan, lién két tot, an toan gitia cac diém di va dén.
Chénh 1éch vé d6 cao c6 thé bo tri & cdc muc khac
nhau tuy theo thuc té€ va yéu cau. Phuong phap thi
cong ha ciing con cho phép xay dung cac mét bang
di bo rong lién két vé6i cac cong trinh thuong mai,
nha hang, cong trinh van hoa va lién két hgp ly véi
phuong tién giao thong trén mat dat.

Tuy nhién khi ap dung phuong phap thi cong
hé& can chu y cac diéu kién sau:

o D€ thi cong can thiét phai c6 mit bing tu do
trén mat dat vita du, nhu tai cac quang truong,
nut giao thong cta cic dudng 16n, ching han
mot san ga tau dién ngam c6 chiéu dai khoang
120m, tau té¢ hanh khoang 210m;

« Do thoi gian thi cong lau va dién tich st dung
16n, nén gay anh hudng l6n dén giao thong va
sinh hoat trén mat dat, vi vay nhat thiét phai
lua chon cac giai phap ky thuat nham gidm anh
hudng dén giao thong, sinh hoat trén mat dat;

« Phuong phdp xay dung nay can loai trii cac
mdi nguy hiém do6i véi cac cong trinh kién
truc lan cdn, nhu gy lun sut, dich chuyén dat;
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Cing vi thé khi do sau thi cong 16n, vi du dén
25m, khoang cach dén cac cong trinh kién tric
khong xa thi nhét thiét phai ap dung cac bién
phap dac biét tudng trong dat (tudng coc nhai,
tuong hao nhoi hay tuong barrette, tudng coc
khoan phut cao ap);

o Ap dung phuong phap thi cong hé kho tranh
khoi cac tac dong xdu dén moi trudng song,
nhu tiéng 6n, bui ban, anh hudng dén viéc
di lai, do vay can phai c6 cac giai phap hop ly
nham giam thiéu cac tic dong nay;

o Trong nhiéu truong hgp phai c6 cac bién phap
bao vé cac cong trinh kién truc, nén dat va
nudc ngam khi phai ap dung giai phap ha muc
nudc ngam lau dai va trén dién rong;

« Phai tinh dén cac kha nang di doi, treo tam
cac hé théng cép thoat nudc, nang lugng. .., dé
dam bao hoat dong binh thuong, lau dai.
Nhim phat huy lgi ich kinh té, khic phuc

nhiing han ché ctia phuong phap thi cong hg,
hang loat cac giai phap da dugc phat trién va ap
dung c6 hiéu qua trén thé gisi. Trong tham luén
nay sé hé thong hoa cac phuong phap thi cong
cling nhu mot giai phap ky thuat da va dang dugc
st dung hién nay.

2. CAC GIAI PHAP BAO VE THANH
HO PAO

Thi cong ho 1a tién hanh dao hao ti trén mat
dat, xdy dung cong trinh va cudi cung lai phu
dat hay vat liéu lén trén két cau cong trinh ngam
(cut-and-cover). Thong thudng véi phuong phap
nay két cdu coéng trinh ngdm cé thé dugc xay
dung ti day hao (phuong thic tudng nén hay
botton-up) hodc trudc tién thi cong tudng va ndc
ctia két cdu cong trinh ngam (phuong thtic tudng
néc hay top-down) va sau do cac cong tac khac
dugc tién hanh va hoan thién.

Tuy thudc vao diéu kién mat bang thi cong, cac
hao d€ xiy dung két cdu cua codng trinh ngdm co
thé c6 thé dugc thi cong véi thanh hao nghiéng
hodc thing ding. Noi chung trong thanh phd
phuong an thanh hao dung thuong la giai phap
tat yéu, tuy nhién hién nay mot s6 thanh pho méi

dang trén da phat trién, néu c6 quy hoach sém, thi
viéc thi cong v6i thanh hao nghiéng sé thuan lgi
va kinh t€ hon. Bdo vé 6n dinh thanh hao trong
moi trudng hop la rit quan trong, lién quan dén
On dinh ctia cac cong trinh trén mét dat cting nhu
dam bao cac diéu kién thi cong ti€p theo dugc an
toan, thudn lgi. Trén Hinh 2 t6ng hgp cic so do
thi cong cuing véi loai két cau bao vé thanh hé dao
hién tai [1, 2, 3, 4]. Cing tuy thudc vao diéu kién
dat nén, vao cac cong trinh kién truc trén mat dat
can dugc bao vé ma cac két ciu bao vé thanh hao
cling da dugc ap dung rat da dang. Két cau bao vé
thanh hao c6 thé dugc thu hoi sau khi thi cong két
cdu cong trinh ngdm nhung cling c6 thé dugc git
lai lam mot bd phan quan trong cuia két cau cong
trinh ngam.

Phuong phép thi cong hé va giai phap
bao vé thanh hé dao

A 4

Y A 4
Thanh hao thing du
Thanh hao nghiéng R e
Bo dée duge Bo déc Tudng c6 Tuong s& la mot bo phan ciia
gia c6 tur nhién thé thu hoi két ciu cong trinh ngim

Tuong coc
khoan phut
€ao an

_—

Céc giai phap gia
cuong, ting sic

Tudng coc
khoan nhoi

Tudng
hao nhoi

Tuong
coc van

Neo, chét, thanh vang, bé
tong phun

Hinh 2. Gidi phdp bdo vé thanh hao
theo diéu kién thi cong

biéu kién va khd ning 4p dung cla tling gidi
phép co ban, két hgp véi cac bién phap neo chot,
gia cudng, tang cling dugc tong hgp va danh
gia trong Bang 1. Thuc t&€ cho thay cac giai phap
tuong trong dat nhu bing coc khoan nhoi, hodc
hao nhéi la nhiing giai phap dat tién, song hiiu
hiéu khi cin thiét phai bao vé cac cong trinh kién
truc. Tuong bang coc cli dugc quen biét & nude
ta kha lau va thuong dugc thu hoi sau khi thi
cong. Tuy nhién nhiéu nudc da st dung thép dic
biét 1am van cu va sau khi thi cong d€ lai tuong
ct thanh bo phan bao vé cho két cau cong trinh
ngam. Lua chon va tinh toan thiét ké cac két cau
bao vé thanh hao nhat thiét phai cha y dén diéu
kién mdt bang, diéu kién dit nén va dac biét1a cac
cong trinh kién tric can bao vé.
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Bang 1. Phan tich cac kha nang 4p dung ctia bién
phap bao vé thanh hé dao

Phuong Thanh | Giac6 | Tuong .
, . R Tuong
thiic hao bé tong | coc - o
s A " , cti thép
bao vé nghiéng | phun van
Dién tich rat , ,
, nhiéu it it
st dung nhiéu
Kha nang ’ trung
tha cao cao
nhén tai P binh
On dinh tam thoi tam tam tam
am thoi
lau dai ' thoi thoi thoi
Miic do y g
, ., khong | khong |hanché| tot
kin nudGc
Gia cudn khén khén
) ) & & & dugc dugc
tang cing dugc dugc
Kha nan khoén
”g & dugc duoc dugc
neo chot dugc
Phuong thtic | Tuong | Tudng coc khoan nhoi
bao vé hao nhoi | sat nhau giao cat
Dién tich , , ,
5 1t 1t it
st dung
Kha ning . . .
. rat cao rat cao rat cao
nhén tai
On dinh
o lau dai lau dai lau dai
lau dai
Mic do , ’ y
, N tot han ché tot
kin nuéc
Gia cuon
) , 5 duagc duagc duagc
tang cung
Kha nan
Kg duagc duagc dugc
neo chot

3. CACPHUONG THUC THI CONG VA GIAI
PHAP DIA KY THUAT

N6i chung cé nhiéu phuong an hay phuong
thtc thi cong da dugc phat trién, lién quan dén
diéu kién dia chét, cac cong trinh trén mat dat
va do sau thi cong. Nhiéu cong trinh nghién ctu
[5,6,7,8] cho phép rit ra dugc cac nhan dinh ¢6
thé ap dung cho thuc tién ky thuit. Chu y dén
diéu kién dia chat thay vén thuc té€ cé thé gip ba
trudng hop sau:
 Hao thi cong khi khong c6 nuéc ngdm hodc c6

thé ha muc nudc ngdm;

136

International Conference on sustainable construction development in the context of climate change in the Mekong Delta

« Hao thi cong khi c¢é nuéc ngdm nhung khong
thé ha muc nudc ngdm hodc phai bao vé ngudn
nudc ngam;

o Thi cong hao trong diéu kién cé nudc mat
(kénh dan nudc, song ngoi).

Trong truong hop thd nhat, thi cong trong
diéu kién khong chiu anh hudng ctia nudc ngam
c6 thé xem xét bon phuong an sau:

1) Hao dugc thi cong vé6i thanh hao nghiéng
(Hinh 3), dugc bao vé bang ludi thép va bé tong
phun hodc thép hinh ciing nhu tdm bé tong cot
thép két hop neo hodc két hgp cac loai két cu do.
Do nghiéng hay dé doc ctia thanh hao phu thudc
vao loai dat nén. Goc nghiéng thudng nhé hon
45° khi khoi dat nén la dat roi hoac dinh két yéu.
Trong truong hgp dit dinh cling hodc nta cting
c6 thé dé goc doc dén 60° va trong trudng hop gap
da ran c6 thé € goc déc dén 80°.

2) Thanh hao nhd, cé thé dao thang diing dén
dd sau nhat dinh ma khéng can chong, khi kha
sau c6 thé ap dung cac hé vach van chong co hoc,
nhu trén Hinh 4.

3) Thanh hao thing ding va dugc chdng git
bang tudng coc van, chiéu rong day hao chiéu rong
cong trinh ngdm bang chiéu rong ngoai ctia két cau
cong trinh ngam. Trong trudng hop nay can chay
dén trinh tu thi cdong do yéu cau phai lam kin nuéc
cho két cau cong trinh ngdm (Hinh 5.a).

4) Thanh hao ciing dugc chdng giti bang tudng
coc van, nhung chiéu rong day hao bing chiéu
rong cong trinh ngdm +2x0,8m. Duong nhién
trong truong hgp nay khoi lugng dat dao va lap
pht sau nay sé ting dang ké. Tuy nhién 16p phu
kin nudc dugc phu tu phia ngoai mot cach dé
dang (Hinh 5.b).

5) Tudng bao vé thanh hao la tudng ti coc
khoan nhoi hay hao nhdi. Bé tong tudng dugc
d6 dén muc dinh tudng cta két cdu cong trinh
ngam. Tiép do6 dat dugc dao dén muc dinh tudng,
mot 16p bé tong gitt sach dugc d6 1én nén, coc
dugc cdm dén duéi dinh tuong va sau d6 d6 hoac
lap ghép bé tong noc ham. Cac cdng viéc tiép sau
dugc thi cong dudi su bao vé ctia tudng va néc
ham (Hinh 5). Phuong an nay thuong dugc goi la
phuong an tudng noc.
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hodc ngudn nudc ngdm can dugc bao vé, ¢ thé
xem xét bon phuong an sau:

1) Ha muc nuéc ngadm chi trong khu vuc hao
thi cong, sau d6 bom nudc va thi cong két cau
cong trinh ngdm. Trong trudng hgp nay co thé st
dung tudng coc cu d€ bao vé thanh hao va dong

thoi ap dung cac giai phap lam kin nuéc. Puong
nhién tuong coc cti c6 thé thu hoi hodc dé lai, tuy

: ‘ , thudc vao phuong an lya chon.
|
“% ' ‘ f‘ll 2) Tudng va nén dugc thi cong kin nudc,
c) ) z :

o sau d6 bom nudc va thi cong két cdu cong trinh

Hinh 3. Vi du cdc phuiong dn thi cong vdi ngam. O day c6 thé st dung tudng bang coc cli
thanh hao nghiéng hodc coc khoan nhoi, hao nhoi, tuéng khoan phut

cao ap tuy theo do cling can thiét, lién quan véi
20,60 m viéc chdng lin sut, bao vé cong trinh kién truc.
Sau do bé tong nén dugc d6 dudi nude. Két cau
cong trinh ngadm sé dugc thi cong trong diéu kién

;

1,25m

khong c6 nudc. Trong phuong an nay, coc cti ¢6
thé dugc thu hoi, con tudng bang coc khoan nhéi

=
-

ANERAENAENNLNN

= O’_GE m va hao nhdi sé trd thanh mdt bo phén ctia két ciu
ol cudi cung.

= 3) Tuong va néc dugc thi cong trude, kin nudc,

sau do thi cong tiép tuc dao trong ché do sti dung
khi nén d4y nudc. Phuong an nay kha phc tap,
song dugc chi y, néu nhu can 14p pht nhanh trén

LA L L /Af'/l?

b)

v
=
[e2)
o

mat dit d€ han ché ach tach giao thong.

4) St dung phuong phéap ha dan (giéng chim
hoi ép - caison).

Truong hop gap nudc mat phai cha y dén kha
nang phai ap dung phuong phap ha chim. Tuy
nhién, trong diéu kién cho phép c6 thé xem xét
phuong an dap dé quai, st dung coc cti, tao kénh
dan nudc tam va sau d6 c6 thé lya chon phuong an

T thi cong thich hgp, tuy theo diéu kién dia chét va
| cdcyéu cau cin phai dugc bao vé khac (Hinh 6.)

Hinh 5. Phuong dn khong cé a) va cé khodng hd
b) giita tudng va két cdu cong trinh ngam

Trong diéu kién cé nudc ngam, thuong gap

khi cong trinh ngdm nam sau, nhung khong thé
ha muc nuéc ngdm nham tranh sut lun mat dat,

Hinh 6. Gidi phdp dia ky thudt khi gap nudc mdt
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4. GIAI PHAP KHI THI CONG SAT HOAC
DUGI CAC CONG TRINH KIEN TRUC

Trong thuc té, do dic diém cua tuyén cong
trinh ngdm c6 thé gdp hai truong hop sau:

+ Cong trinh ngdm nam sat cong trinh kién truc
trén mat dat, khong cho phép thi cong tudng
bao v¢ thanh hao, khi d6 can thiét phai tién
hanh thi cong két cau dén dé. Két cau nay
cling dong thoi 1a tuong ctia thanh hao;

o Mot phan hay toan b cong trinh ngdm ndm
dudi cong trinh kién truc trén mit. Trong
truong hgp nay phan ctia cong trinh kién
truc can dugc don d& bang két cdu dang
khung. Nhu vay két cdu dén d& co thé truc
tiép la tudng, ndc cta cong trinh ngdm hodc
két ciu cong trinh ngdm dugc thi cong dudi su
bao vé cua két ciu nay.

Co6 nhiéu dang dén d& da dugc ap dung. Trong
khuon khé tham luan & day chi c6 thé liét ké so
bd, khong thé trinh bay chi tiét:

« Don dd bang tudng bé tdong hoac bé tong cot
thép - phuong phap kinh dién;

o Don d6 bang phuong phap gia c6 dat;

« Don dd bang coc nhd, cdm chéo nhau duéi
mong tuong;

« Don dd bang tudng hao nhdi (coc baret) cho
truong hgp hao thi cong sau;

o Don d5 bang tuong coc khoan nhoéi, khoan
nghiéng vé phia cong trinh kién tric;

o Don d5 bang phuong phép khoan phut, véi
hoéa chét hodc ap luc cao.

Trén Hinh 7 minh hoa mot s6 phuong an bao
vé cac cong trinh kién truc lién ké trén mat dat.

by

[
1

_ L. i :
7 S " S s L
:_'!"u._ r_:;l"'-h_ VKR 'ﬁg—_
f [ g e X
LS L N

a) Dén dé bang tudng bé tong cot thép
va b) gia co dat
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¢) Dén dé bang khoan phut héa chdt két hgp neo chét

[a]

e) Dén dé va dé cong trinh tua lén
két cau cong trinh ngdm
Hinh 7. Vi du mgt s6 gidi phdp dia ky thudt dé don da,
bdo vé cdc cong trinh kién triic

5. KET LUAN

Phuong phéap thi cong ho 1a phuong phap
thi cong kinh té€ nhét d€ thi cong cac cong trinh
ngam, trong nhiing diéu kién cho phép. Nghién
ctiu va ap dung hiéu qua cac phuong phap trén
co s& cac kinh nghiém da duc rut dugc & trong
va ngoai nudc sé gop phan lua chon dugc cac giai
phap ky thuat va cong nghé hop ly.

Trong hoan canh hién nay, tai cac thanh pho
da xay dung kha day dic, can chu y xem xét kha
nang bo tri cac tuyén giao thong ngdm doc theo
cac tuyén dudng bo sin cd, thi cong biang phuong
thiic tuong - ndéc. Qua trinh thi cong nén thuc
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hién theo so d6 “cudn chiéu” d€ han ché ach tac
giao thong.

O céc thanh phé méi, dang phat trién, can co
cac quy hoach sém cho hé thong cac cong trinh
ngam, cha y cac kinh nghiém cua thé gisi, cac bai
hoc vé rui ro da gap phai, d€ tranh cac hiu qua
phai cai tao m& rong sau nay.

Dé bao vé thanh hao thi cong ciing nhu xu ly
cac truong hgp hao thi cong di sat hoac dudi cong
trinh kién tric can thiét nghién ctu ap dung va
phat trién cac gidi phap dia ky thuat thich hgp,
ddc biét 1a thi cong vé tuong trong dat két hgp véi
cac phuong phép gia c6 khoi dat.
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PHAT TRIEN PO THI THONG MINH BEN VOUNG TRONG BOI CANH
CUQC CACH MANG CONG NGHE 4.0 VA KHOI NGHIEP SANG TAO
TAI MOT SO PO THI MIEN NAM VIET NAM

SUSTAINABLE SMART CITY DEVELOPMENT IN THE CONTEXT
OF THE 4.0 TECHNOLOGY REVOLUTION AND INNOVATIVE START UP
IN SOME CITIES IN THE SOUTH OF VIETNAM

Pham Kien, Tran Van Thien,
Tran Nguyen Nha Chi, Nguyen Quang Phich

ABSTRACT:

Urban construction and developmentisaninevitable problem forall countries;itis one ofthe mostimportant
componentsofsocialinfrastructure,aswellasafoundationforeconomicdevelopmentandsociety'ssuperstructure
in general. In Vietnam, with the current level of migration and rapid urbanisation, urban development faces
significant obstacles in meeting people's requirements, and must be managed and operated scientifically and
effectively. On the other hand, with the emergence of the industrial revolution, we are witnessing the appearance
ofattractivedevelopmentopportunitiesforsmarttechnologysolutionsbasedonbigdata. Furthermore, thecreative
start-upisbeingpromotedandexpandedrapidlyintermsofbothquantityand quality,recruitingalargeworkforce
capable of breaking new ground in terms of serving users. We are confident in our ability to create and
develop urban areas with fully equipped facilities, essential utilities, and a current, reliable, and long-term
high-tech platform service.

KEYWORDS: urbanisation, smart city, sustainable city, urban development, Vietnam.

TOM TAT:

Xay dung va phat trién d6 thi la mot trong nhiing yéu t6 then chot ctia co s6 ha tang xa hoi, la bé d& cho su
phat trién kinh t€ va kién trtc thugng tdng toan xa hoi. Véi toc do di dan, do thi héa nhanh chéng trong giai
doan hién nay da dit ra nhiing thach thiic 16n trong viéc phat trién d6 thi nham: ddm bao nhu cdu cta ngudsi
dan, quan ly van hanh khoa hoc, cho phép trién khai cac y tudng sang tao... Véi su bung né cta cach mang
cong nghiép 4.0, nudc ta dang dling trudc nhiing co hdi phat trién ddy hiia hen v6i nhiing san phdm cong nghé
thong minh trén nén tang di liéu l6n. Bén canh do, cong cudc khdi nghiép sang tao dang dugc ddy manh va
tang nhanh ca vé lugng va chat, cé kha nang tao ra nhiing thanh tyu dét pha hudéng t6i phuc vu nguasi dung,
phat trién xa hoi. Chung ta hoan toan c6 thé tu tin thuc hién dugc viéc xay dung va phat trién cac do thi véi
day du ha tang tién nghi véi cac dich vu nén tang cong nghé hién dai, tin cdy, bén viing... ding nghia la do thi
thong minh.

TU KHOA: D6 thi héa, thanh phd thong minh, thanh phd bén viing, phdt trién thanh phé, Viét Nam.
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1. INTRODUCTION

[In Vietnam, according to the General
Office, there
migrants aged 5 and above in 2019, accounting

Statistics were 6.4 million
for 7.3 percent of the total population, with the
majority of migrants being women. Migrants
are mostly between the ages of 20 and 39
(accounting for 61.8 percent of the total number
of migrants). The Red River Delta and the
Southeast are the country's two most populous
immigrant regions. With 1.3 million immigrants,
the Southeast, a developed economic region with
extensive industrial zones, is the most appealing
destination for migrants (11). Many issues
arise as a result of increased population density
in such urban areas, including lower capacity
(increasing population density), employment
and access to social services, higher emissions,
and energy consumption. Cities are suffering
from climate change, which is mostly caused by
humansin the course of development, in addition
to population expansion. Energy consumption is
mostly concentrated in urban areas, accounting
for 67 to 76 percent of total consumption, while
emissions account for 71 to 76 percent of total
emissions; thus, the issues of housing shortages,
slums, and traffic congestion (5) ... several of the
other issues that occur when the urbanisation
process continues. This is a necessary condition
for the advancement of material society. Factors
multiply, while responding resources are limited.
The issue is that an appropriate approach for
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considering and analysing those aspects, as well
as their mutual interactions, is required, as well
as a huge amount of data to predict relevant
important factors.

Faced with such an essential development,
the Vietnamese government has drawn on the
experiences of leading urbanisation countries, as
well as other countries that have accomplished
some success, to establish a roadmap including
short and long-term projects to maintain control
over this unavoidable process. Policies and
executive papers are provided on a timely basis
to serve as both a legal orientation and a support
tool for social development activities, resulting
in the establishment of a smart city that is
sustainable. Timely updating of technological
advances and accurate identification of
development directions will reduce the time to
implement development plans and ensure the
achievement of goals. Decision 950/QD-TTg
dated August 1, 2018 on "Approval of the Project
on sustainable smart city development in
Vietnam for the period 2018 - 2025 and
orientation to 2030" clearly states the goal:
sustainable intelligence in Vietnam towards
green sustainable

growth, development,

exploiting and promoting potentials and
advantages, improving the efficiency of resource
use; effectively exploit resources and people,
improve the quality of life, and at the same time
ensure to create conditions for organizations,

individuals to effectively participate in research,
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construction investment, and management,
smart urban development; limit risks and
potential hazards; improve the efficiency of state
management and the competitiveness of the
economy and international integration.

2. RELEVANT FACTORS IN URBAN
DEVELOPMENT PLAN
2.1. The close relationship between

“Sustainability” and “Smart”

The city is the
urbanization's problems. People employ modern
technologies and enormous volumes of data to
help the city's management and operations achieve
development goals, which include
environmental, economic, and social concerns.
Is it, nevertheless, possible to construct a "smart
city" without or without paying attention to
urban sustainability? A city that is "sustainable"
does not need to be "smart" (2). Consider how, as
urbanisation proceeds, cities that achieve "smart"
status must constantly respond to issues such
as climate change, rapid population expansion,
mutual  competitiveness, and  economic
instability. Cities are constantly vulnerable to
risks that are unavoidable consequences of
expansion. Failure to contribute to sustainable
development  plans  during urbanisation
results in a significant decline in environmental
performance (3). The community has been
awakened to find solutions and adopt measures
connected to more sustainable practises as a
result of the unsustainable nature of urbanisation.
Past experiences of eco-friendly and livable cities,
such as sustainability and quality of life, as well as
the integration of technological innovation, were
examined by Marsal-Llacuna et al. (9). As a result,
"sustainability” must be a cross-cutting goal in the
urban development process at all times.

" "
smart answer to

On the other hand, it is apparent that cities
cannot use modern technologies generally as a
shared setting for management and operation
operations while their infrastructure remains
inadequate. There are often internal disagreements
among stakeholders when it comes to planning

and direction. A community without electricity,
for example, will not be able to create a widespread
internet system. Infrastructure that fits certain
basic characteristics of the urbanisation process,
such as vision and suitability of planning,
and
circumstances, is required as a foundation for

environmental obligations, contingency
employing technology to address issues that
arise. The city's sustainability is demonstrated by
meeting these criteria. Singapore is an example of
a smart city plan that incorporates environmental
considerations. The government's primary goal is
to provide innovative solutions to challenges such
as urban economics, transportation, energy, and
water sustainability. It is known as a city with a high
population density and a majority of inhabitants
living in public housing (7). Furthermore, a
city is described as a municipal entity that uses
information technology and real-time analytics to
drive economic sustainability.

Cities in Vietnam are also experimenting with
and implementing smart urban development.
The current state of infrastructure is limited,
which has a direct impact on the conditions of
production, travel, living, and working in urban
areas. This has resulted in a certain constraint
in the application of technology in urban areas
operation activities, particularly in bringing the
service capacity of technology into full play. As
a result, the government and local governments
have had strong policies in infrastructure
investment and building with proper planning,
ensuring that the problem of adequate urban
space, living and producing conditions with a
sustainable orientation is solved. Along with
that, there is a strategy of "digital transformation"
to fully use technology's service capacity and to
foster innovative technology start-ups with
the goal of overcoming issues in the urban
development process. Sustainable smart city
development is the goal.

2.2. Smart cities and Entrepreneurs resources

This is of the
contributing greatly to the application of new

one important forces

technologies to serve the needs of smart cities.
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Because technology is constantly evolving,
we must always have the most up-to-date
technology in order to satisfy our demands;
otherwise, we risk becoming obsolete
and inefficient. Entrepreneurial spirit is always
present and energised. With smart cities, the
demand for technology application is much
greater, particularly in terms of updating and
upgrading, which must be done on a regular
basis to ensure convenience and efficiency. For
example, we cannot continue to use pictures
through camera technology to discipline
traffic violations, but there will be other
technologies to provide better accuracy and
efficiency.  Smart  cities that embrace
technology, on the other hand, establish a rich
network that enables digital
applications and kickstart large-scale technical
innovation  processes to  generate new
applications, environments, and technologies.
This not only aids cities' social, cultural,
and wurban growth, but it also creates
market opportunities for enterprises (8). First,
the technology market allows enterprises to
supply services and create new smart city
technologies. Second, once technologies are
implemented, they generate vast volumes of data,
which is extremely useful in identifying new
opportunities in the technology supply chain. For
example, collecting, modelling, and aggregating
social data, as well as providing solutions for
third-party applications created by enterprises
interested in exploiting such data to generate
valuable applications. The government is at
the heart of a sustainable smart city, with various
policies and viewpoints aimed at restoring
balance and stability for businesses, particularly
young creative entrepreneurs. A smart and
sustainable city is one in which small enterprises
compete fairly and equally with giant enterprises.
A sustainable and smart city must generate
sustainable ideals, such as cultural values,
transparency, and fairness, in addition to
technology, industry, and infrastructure.
Currently, the Vietnamese government

is making tremendous efforts to encourage
innovative start-ups by enacting laws such

environment
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as streamlining administrative procedures in
operations and providing investment cash to
encourage innovative entrepreneurs. Locally,
startup hubs established
with an emphasis on the mission of adoption,
innovation in technology and the goal of
rallying and encouraging the entrepreneurial
force. Local governments, prominent firms, and
specialists all contribute to these centres, which
are tasked with assisting and advising startups
and emerging firms. Obviously, the above
policies are the appropriate direction in the
context of the 4.0 industrial revolution. New
technology and data have changed the face of
the city so quickly, contributing to the resolution
of many central challenges, and therefore active
participation of the start-up force in the role
of developing useful applications, creating job
opportunities, and contributing to the creation
of a sustainable smart city is essential.

innovative were

2.3. Citizen’s agreement and aim to benefit
citizenship

Residents are the most important aspect in
the urbanisation process, as explained in section
“Urban Development in The South Vietnam in
The New Context”, and they are also the recipients
of the smart city's services and achievements. Not
only that, but it is this force that will determine the
future path of development and urban formation
because, after all, the majority of residents’ needs
reflect the development trend. Citizens that play
an active role in the smart city support the use
of smart technology, which allows technology
companies to increase production and profit
from the high level of public use of high tech.
Furthermore, governments must recognise that,
in the context of technology 4.0 development,
top-down management and operation strategies
are not only unproductive, but also a waste of
time. These plans, on the other hand, are based on
the opinions and needs of the majority of people,
are highly realistic, and achieve the desired result.
Citizens are the city's most valuable resource,
and they help in managing the city's health and
operations in addition to contributing fresh ideas
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for innovation. They can use smart devices to
evaluate certain activities or services, resulting
in a database and a vast amount of data that
managers can use to analyse trends and make the
most practical operational decisions.

Residents must be addressed with particular
action plans in any urban development policy.
Targeting the people and utilising their resources
entails ensuring that they have equal access to all
urban operations and actively engage in them.
Immigration policies, in particular, are reflected
through mechanisms on housing, employment,
education, and health and safety as an integral
part of the city's socio-economic growth. “Leaving
no one behind” (12) is a theme that is frequently
mentioned and emphasised on the agendas, and
it is an important criterion of sustainable
development that each smart city should always
consider essential.

3. APPLICATION FOR DEVELOPMENT
SITUATIONS IN VIET NAM

3.1. The suitable approach

In the context of Vietnam's development, the
majority of urban centers were formed prior to
the war, a few new ones were formed after the war,
and the overall situation is that infrastructure is
still limited, with the exception of a few urban
areas that are quite responsive when compared
to the exploitation needs of the society. The
difficulty of wurban planning and home
construction is obvious due to the high rate of
migration from rural and less developed areas to
urban areas. The development of production has
been associated with numerous factors, the most
notable of which is the emission status, which
has had a significant impact on the environment.

The level of air pollution is always at an alarming
threshold, the groundwater level lowering has a
severe impact on water use, and diseases easily
spread in densely populated areas. Cities are faced
with difficulties such as employment demand,
income, and policy access as a result of
population growth, resulting in inequality
among demographic groups, occupational
groups, and communities, and ultimately causing
community conflict.

The sustainable smart city development plan,
according to Project 950, is divided into three
phases: 2018-2020, 2021-2025, and 2026-2030,
specifically:

- Phase 1: 2018-2020: Building and piloting
the use of the Information and Communication
Technology (ICT) Reference Framework for
smart city development, as well as an urban
spatial data infrastructure system, land data
consolidation, and other infrastructure.
Developing appropriate population, traffic, land,
and building investment management models in
pilot cities; create a national urban database.

- Phase 2: 2020-2025: On the basis of the
preliminary and final review of the pilot
implementation, design and complete the legal
corridor and legal regulations; deploy and apply
the ICT reference framework for smart city
development in Vietnam.

Publication of priority national standards to
aid in the execution of smart city pilot projects,
with a focus on urban management, lighting,
traffic, water supply and drainage, and collection
and treatment. Waste management, power
grid, catastrophe risk warning system, and ICT
infrastructure system are all examples of

infrastructure systems.

Table 2. Assessment of key factors related to residents lives according to different important levels

Not L Ext |
The importance level of the factors . © . €8s Average | Important ] xemely
important important important
Modern infrastructure 0.94% 3.77% 6.60% 27.36% 61.32%
Services for convenient life 0.00% 4.72% 4.72% 33.02% 57.55%
Fresh and safe environment 0.00% 0.94% 3.77% 13.21% 82.08%
Th tee for th lity of life
;guarkan celor e QUAY oL 1 0.00% 0.95% 3.81% | 17.14% 78.10%
and wor
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Developing urban spatial data infrastructure,
merging land, construction and other data on
Geographic Information System (GIS) in pilot
cities phase 1.

In at least three urban centres of grade II or
higher, pilot an urban planning decision support
system and an urban planning information
lookup system.

- Phase 3: 2026-2030 Finishing the pilot
phase 1 and gradually deploying and repeating
across fields and regions, building a network of
interconnected smart cities with the ability
to expand. .

Developing smart urban chains across the
North, Central, South, and Mekong Delta areas,
with Hanoi, Ho Chi Minh City, Da Nang, and
Can Tho as the centers, and creating a network to
connect smart cities.

o0 PliPA|  International Conference on sustainable construction development in the context of climate change in the Mekong Delta

3.2. Survey and discussion about sustainable
smart city

To clarify the progress of building a sustainable
smart city in 5 major cities (Ho Chi Minh, Thu
Dau Mot Binh Duong, Bien Hoa - Dong Nai, Can
Tho, Ba Ria - Vung Tau) in Northern Vietnam,
the research conducted a survey on five main
aspects: identifying a sustainable smart city,
information transparency, development policy,
support for creative start-ups, government system
modernization, and people's agreement (focused
on residents and businesses). Even though the
scope of the poll was not wide enough, the opinions
and viewpoints contributed to the overall trend
and can be deemed appropriate and necessary.

Table 3. Evaluation of the main factors related to the operation of the enterprise according

to other levels of importance

Not L Ext |
The importance level of the factors . © ) €98 Average | Important | xHremety
important | important important
Infrastructure (technical and social infra-
] 2.04% 2.04% 8.16% 14.29% 73.47%
structure) and plan for using land
Applying technology in activities of govern-
PPIyIE - gy Inactv gov 408% | 204% | 8.16% | 2857% | 57.14%
ment, businesses, and people
Preservation of historical and cultural works
f the city 4.08% 2.04% 12.24% 18.37% 63.27%
0
Sustainable development and adaption to the
. 2.04% 2.04% 4.08% 8.16% 83.67%
effects of climate change

Identify the sustainable smart city

When asked if incorporating advanced
technologies into daily activities is an indicator
of a sustainable smart city, more than 75% of
residents and businesses said their cities are either
working on it or planning to do so (Table 1).

As a result, it demonstrates the government's

transparency in providing information to
residents and businesses. It also raises citizens'
and companies' knowledge of what constitutes a

sustainable smart city.

Furthermore, the findings of people's replies
to the importance of the key variables clearly
represent the city's sustainability and smartness.
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Infrastructure, quality of life, convenience of
services, and the environment were all evaluated
as important or extremely important by 90% of
respondents, demonstrating the unavoidable
necessity to live and work in a sustainable smart
city (Table 2).

Similarly, when questioned about the extent
to which the aspects of a sustainable smart city
are deemed significant and highly important by

enterprises, 88.68 percent is the lowest number
(Table 3).

Furthermore, when asked about the future
objective of urban building and growth, more
than 97 percent of the surveyed businesses



Hoi thdo Khoa hoc Quéc 16 Phat trién Xay dung bén viing trong didu kién Bién ddi khi hau khu vic ddng béing Séng Cliu Long  Ee1sPLiPA|

believe that the city will be constructed around
three primary aspects in the future: sustainable,

dynamic, and creative development. These
are also the "inevitable characteristics" of a
sustainable smart city, which Vietnam is

constructing and developing.

The success of a modern, "open" city is the fact
that most social forces (people and enterprises)
readily identify the urban development process.
Furthermore, these forces recognise the
importance of not only having solid plans and
effective activities to develop, but also
maintaining and promoting the “sustainability”
of urban areas, as shown in Tables 2 and 3 by
environmental factors, climate change adaptation,
and quality of life.

Table 1. The table of information on sustainable

smart city development by residents and businesses

Does the government
wher.e you live have.: a Residents | Businesses
sustainable smart city
development?
Already had 47.17% 56.25%
Still in preparation 26.42% 18.75%
No 26.42% 25.00%
Does the government
have an information
center to serve the
development of
sustainable smart city?
Already had 33.96% 63.27%
In preparation 37.74% 14.29%
No 28.30% 22.45%
Sustainable Smart City is an Open

Environment for Innovative Start-up and
Applying 4.0 Technology

Will the government publish plans and rules as
a guideline when asking individuals more specific
questions about start-ups and the deployment of
new technologies in the smart city development
process? Obviously, this is a highly deep question,
and to understand the facts on this problem, the
respondent must have a higher level of interest (in
their work and life) than the rest. Asaresult, 37.14
percent of respondents said the government has

provided policies to implement these issues, the
same number said the government is preparing
to implement (that is, not yet implemented at the
timeofthesurvey),and theremaining25.7 percent
said the government has not taken action on this
issue (Table 4).

In reality, all five cities included in the poll had
policies on long-term smart city development
that emphasised.

the use of science and technology, as well as
innovative start-ups, in the locality's "Digital
Transformation”" programmes. However, more
than a third of those who are familiar with the
topic believe that their interest in start-ups and
technology should be encouraged. If one-third
of people in urban areas have an entrepreneurial
spirit and desire to create a firm, this is a
tremendous force that can influence whether or
not the urbanisation process succeeds.

When questioned about policies that assist
operations and development, practically all firms
said that the local government was responsible.
In particular, 35.42 percent of businesses said
they have policies on low-cost high-tech services,
31.25 percent said they have policies on capital
support, 29.17 percent said they have policies
on legal and administrative procedures support,
and the rest said they have other support policies
(Table 5). However, it is vital to concentrate on
legal and administrative data, which is the aspect
that the least number of firms (29.17 percent) are
aware of, but which is the finest support side for
business operation and development.

Over 97 percent of respondents said they
are ready to use new technology applications
in daily activities, and over 87 percent of
businesses said they are ready to apply
technology to their production and business
that

people value the issue of applying technology in

activities, indicating businesses and
life and work (Table 6). As a result, technology
has produced great and substantial effects, and
for smart cities, this is the "central feature" that

will aid in urban administration and operation.
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Local governments, in general, emphasise
the issue of establishing a start-up force and

implementing  new  technology  through

legislation and operational support mechanisms

while establishing plans for smart city

development. People and businesses must

actively seek out policies, particularly
administrative procedures, finance sources, and
innovative low-cost technologies in order to

expand job prospects and add value to society.

Table 6. Responses of residents and businesses about
applying technology in life and work

Are you ready to use
high techno}ogy = Residents | Businesses
your daily life and
work?
Ready 73.08% 63.27%
Step by step 24.04% 24.49%
Not ready 2.88% 12.24%
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Table 4. The awareness of residents about the support
policies for innovation start-ups and applying

the 4.0 technology
Has the local government integrated
the goals of high—te?h appli‘cation Residents
and support for innovative
start-ups?

Already had 37.14%

In preparation 37.14%

Not yet 25.71%

Table 5. Responses of businesses about the support
policies on operation and development

Unity and Support of Social Forces

The survey results suggest that over 98 percent
of people and over 95 percent of businesses agree
with the local government's strategy on smart
city development with community-oriented
goals, start-ups, and new technology application
(Table 7). It also demonstrates that good policies
have resulted in widespread agreement, which,
of course, means that the anticipated effect may
be achieved in the implementation phase with
few hurdles. It is also a way to mobilise all social
resourcesinordertospeeduptheimplementation
process and achieve the objective of long-term
smart city development.

The study also emphasised the challenge of
mobilising social forces, with 90.57 percent of
respondents believing that establishing a smart
city requires a combination of three components:
government, businesses, and people. This is an
unavoidableaffirmationofthecityplanningstrategy.
Social forces execute many key duties in order
to work together toward a shared objective, with
the government serving as the primary initiator
and leader, and businesses serving as the primary
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Does your business receive any of
the following support to operate Businesses
and develop?
Low-price high-tech services 35.42%
Policies (administrative, legal) 29.17%
Investment funds 31.25%
Other support 4.17%

Table 7. Approval of residents and businesses on

urban development policies

Do you agree with the
government’s sustainable
smart cities development
policy with community-
oriented goals, innovative

start-ups and 4.0
technology?

Residents

Businesses

Totally agree

66.04%

61.22%

Agree

32.08%

34.69%

1.89%

4.08%

Disagree

force. People are both the beneficiaries and
the force that sets the criteria and contributes
resources as an active factor that adds value to the
socio-economic system.

3.3. Recommendations

In general, the construction and development
of a sustainable smart city in Vietnam must have
the following key elements:
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- Construction and development of

infrastructure must be complemented by

environmental sustainability.

- Develop and implement innovative
technologies to meet people's needs while also
assistingin good managementand administration.
The government must have sound policies in
place for innovative start-ups and broaden its

collaboration.

- People must be at the centre of development.
People must agree on policies, and the support and
input of the people is a valuable resource for urban
development. To take advantage of this resource,
the government must play the role of connecting
the entire population. Local identity culture is an

ysnd
TOOUYA |

Smart city development process

issue that mustbe encouraged becauseitisacritical
component of community cohesion.

The government can use the integrated input
- output urban development model (10) to
address the difficulties that arise during the
urbanisation process. The inputs, throughputs,
outputs (applications), and results (externalities)
of the smart city development process are all
included in the Input-Output (IO) model for
smart city development. The IO model assists in
claritying features of the smart city development
process, classifying smart city development
roadmap, and creating insight into actions
and possible intervention policies through the
generated table
indicators of smart city development”.

on "Design factors and
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Figure 1. Input - Output Modelling for Smart City Development (10)

4. CONCLUSIONS

Studying the process of establishing and
growing smart cities in Vietnam, as well as delving
further into particular localities in the southern
portion of the country, reality reveals that smart
city construction can be dependent on local
factors: level of socioeconomic development,
each region's culture, people resources, strengths,
innovative  start-up

business community,

community, policy vision, and local leaders'
vision. From that we can conclude:

- In terms of environmental culture, economics,
society, and natural environment, this firmware is
considered to be solid.

- Second, a smart city must be an urban region
with high-tech applications based on the 4.0
revolution in all urban activities, with an emphasis
on building the creative startup community
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at the same time. The implementation of new
technology always goes hand in hand with the
creation of a smart city. As a result, the smart
city becomes a marketplace, an environment for
science and technology development, and a
venue for creative companies to promote their
inventive, pioneering, and creative values.
Scientific and technological advancements used
by start-up companies help shorten the testing
process, provide a variety of ideal technology
options, and reduce the time it takes for testing
to move into production. As a result, the smart
city is supported by a variety of technologies, the
startup community develops stronger, residents
have access to a variety of services, and the

government is well-managed.

- 'Third, the local government, business
community, and citizens must all agree on
how to construct a smart city. The Vietnamese
nation's long-standing tradition of consensus
and unification of "all for one" is most clearly
demonstrated in recent times when Vietnam's
anti-Covid-19 epidemic has been unified from
the government to businesses and industries.
People produce excellent accomplishments that
are well-received by the international community.
Local governments, on the other hand, cannot
work alone to achieve success with the above
criteria, but they must work as supporting pillars
that connect social forces to promote sustainable
and stable urbanisation. Therefore, it is critical
to step up efforts to encourage social forces to
better absorb local and national goals. Local
governments must also be given additional
ability, particularly in terms of employing
government finances, to implement solutions
more quickly. In order to take advantage of
resources and promote sustainable smart city
development, governments must also stress
local characteristics and cultural identities in their
sustainable development policies and action
plans, while also expanding the engagement of
social forces.

On the basis of the current status of cities in
Vietnam, authorities in urban areas may consider
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using an integrated input-output urban model
(10) to develop (mentioned in section “Urban
Development in The South Vietnam in The New
Context”). This is a model that can be created
using high-tech platforms like AI and big data to
precisely identify problems that need to be fixed
while also suggesting effective solutions.
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MO PHONG SO VE LAN TRUYEN VET NUT TRONG DAM BE TONG

NUMERICAL SIMULATION OF CRACK GROWTH IN THE CONCRETE BEAMS

Nguyén Van Manh, Nguyén Quang Phich,
Nguyén Ngoc Long Giang

ABSTRACT:

This article presents the simulation results of the crack growth in notched concrete beams under three
point bending by finite element method (Phase2 software). The results show that crack propagation depends
on many factors such as the strength of the concrete, the maginute of loading, the size of the initial crack.
Cracks in concrete beams is formed and propagation mainly due to the tensile stress when it is greater than
tensile strength of concrete material. This is perfectly reasonable, because the tensile strength of concrete
materical is much smaller than the conpressive strength.

KEYWORDS: concrete beam, crack growth, notched concrete beam, Phase2.

TOM TAT:

Bai bédo trinh bay phuong phap moé phong su phat trién nit trong ddm bé tdng cé vét niit moi bang phuong
phap phan t hiiu han (phan mém Phase2). Két qua cho phép nhan thay su lan truyén nitt phu thudc vao rat
nhiéu yéu t6 nhu cip do bén ctia bé tong, cap tai trong tac dung, kich thudc vét niit moéi ban dau. Cac vét ntit
trong bé tong bat dau xudt hién va lan truyén chti yéu do ting suit kéo sinh ra trong vat liéu do tai trong tdc dong
vugt qua do bén kéo ctia bé tong. Diéu nay la hoan toan phu hgp vi kha ndng chiu kéo cuia vét liéu bé tong nho
hon rat nhiéu so véi kha nang chiu nén.

TU KHOA: ddm bé tong, lan truyén niit, vét niit moi, Phase2.
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1. DAT VAN DE toan tudi tho ctia cong trinh. Ly thuyét co hoc

St dung cdc mo hinh d€ phan tich, danh gia pha hiy bé téong da dugc ap dung dé phan tich
su pha hoai cac bo phan két cdu cong trinh da sy phd hoai cua cac bd phan két cdu nhu dam, vo
va dang dugc 4p dung trong tinh todn thiét ké ham hay tudng chan bé tong do sy xuét hién va
nham nang cao d¢ chinh xdc, do tin cdy khi tinh  lan truyén cac khe ntt (Tran Thé Truyén, 2006;
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Nguyén Thanh Va va ctv, 2014). Tuy nhién, khi
ap dung phuong phap nay dé danh gia sy lam
viéc ctia két cau bé tong doi hoi phai tién hanh
rit nhiéu thi nghiém dé€ xac dinh cac dac trung
co hoc ctia vat liéu, ddc biét 1a cac dac trung nut
co ban ctia vat liéu bé tong, dé 1am co s& cho viéc
tinh toan thiét ké va du doan su pha hoai. Cac
dédc trung niat cuia mot so loai bé tong thudng
dung trong xay dung & Viét Nam da dugc xac
dinh thong qua thi nghiém (Tran Thé Truyén va
Nguyén Xuan Huy, 2011; Nguyén Thanh Vi va
ctv, 2014). bay 1a cac thong s6 rat hitu ich trong
viéc tinh todn du bdo sy phat trién cta cac khe
ntt trong két cdu cong trinh bing bé tong va
bé tong cot thép.

Trén thé gidi c6 rat nhiéu mo hinh da dugc
dé xudt va ap dung dé€ du bdo, phan tich sy
phat trién cta khe ntt trong két ciu bé tong
(Bazant va Yavari, 2005; Carpinteri va ctv, 2008;
Farhidzadeh va ctv, 2013). Da s6 cdc mo hinh nay
déu tinh toan sy phat trién nit dya trén hé s6
tap trung ting sudt K. Khi ting sudt sinh ra trong
vat liéu do ngoai luc tac dong vugt qua gia tri hé
sO tap trung ting sudt thi nut bat dau lan truyén
trong vat liéu. Viéc tinh toan sy lan truyén ntt
bang cac phuong phép giai tich nay tuong déi
phtic tap va can nhiéu cac thong s6 co hoc cua vat
liéu. Vi sy phat trién manh ctia cdc phdn mém
tinh toan hién nay, nghién ctu dp dung dé mo
hinh héa va tinh toan sy lan truyén ntit trong
dam bé tong co vét nit moi chiu tdc dong cta tai
trong nham c6 cac giai phap phu hgp dé€ gia o,
stia chtia, ddm bao cho két cau lam viéc trong giéi
han an toan cho phép la rat can thiét. Bai bao trinh
bay phuong phap xay dung mé hinh tinh toan su
lan truyén nut trong dam bé tong c6 vét niit moi
bang phan mém Phase2 (Rocscience, 2020).

2. XAY DUNG MO HINH TINH BANG
PHUGONG PHAP PHAN TU HUU HAN

M6 hinh mo6 phéng sy lan truyén ntt trong
dam bé tong c6 vét nit modi dugc xéy dung bang
phan mém Phase2 - dya trén phuong phap phan
td hitu han. Gia thiét dam bé tong c6 chiéu dai
L (m), chiéu cao h (m), khoang cach gitia 2 goi
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tya cia ddm 1a S (m). Dam bé téong dugc tao san
vét nlt moi & gitia dam cd chiéu rong B (mm),
chiéu cao W (mm) nhu trén Hinh 1.

Mo hinh uén dam bé tong c6 vét nit modi nhu
trén Hinh 1 dugc xdy dung bang chuong trinh
Phase2 nhu trén Hinh 2. Phén ti luéi tam giac
quanh khu vuc vét ntit méi dugc chia nho hon dé
nghién ctiu sy lan truyén ntit trong dam.
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Hinh 1. So db udn ddm bé tong cé vét niit moi

Hinh 2. M6 hinh uon ddm bé tong co vét niit moi
bang phdn mém Phase2
3. KET QUA VA THAO LUAN

3.1. Anh huéng cua tai trong dén sy phat
trién nit trong dam bé tong

Sigma 3 7
kPa )

-500 i
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Hinh 3. Thanh phdn ting sudt chinh o, va sy phat
trién niit trong ddm bé tong c6 vét niit moi khi tdi
trong tac dung P = 17 kN
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Hinh 4. Thanh phdn ting sudt chinh o, va sy phat trién
niit trong dam bé tong co vét niit moi khi tdi trong tdc
dung P =19 kN

-585
-530
—475
-420
-365
-310
-255
-200
-145

-390

-35
20
75
130
185
240
2395
350
405
460
515

X
&}

Shear
Tension

Hinh 5. Thanh phdn tng sudt chinh o, va sy phdt trién
niit trong ddm bé tong co vét niit moi khi tdi trong tdc
dung P =21 kN

Dé€ nghién ctiu anh hudng cla tai trong tac
dung dén su phat trién nit trong ddm bé téong co6
vét nlit moi, tién hanh tinh todn cho mo hinh dam
bé tdong c6 cac thong s6 nhu sau: chiéu dai dam
L = 1,32 (m); chiéu cao dam h = 0,4 (m); khoang
cach gitia 2 goi tya ctia dam S = 1,2 (m); chiéu
rong vét nit moéi B = 50 (mm); chiéu cao vét nit
moi W = 80 (mm); tai trong tac dung P thay d6i
lan lugtla 17,19 va 21 kN. Vat liéu ché tao dam la
bé tong c6 cap do bén B20. Két qua tinh toan su
phat trién nut khi thay d6i tai trong dugc thé hién
lan lugt trén cac Hinh 3, 4 va 5.

Tu Hinh 3 dén 5 c6 thé dé dang nhén thay khi
tai trong tdc dung tang lén thi sy phat trién nat
cling tang lén. Vi bé tong c6 cap dd bén B20 dudi

tac dung cua tai trong 1a 17kN thi chua cé vét ntit
xudt hién, ting suit kéo 16n nhét xuat hién 6 mép
gbc clia vét nit moi co gia tri khoang -500 kPa
nhu quan sat thay trén Hinh 3.
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17 19 21
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Hinh 6. Anh hudng cia tdi trong dén s6 lugng
phdn tit bi niit

Khi tang tai trong 1én 19kN thi bat d4u xuit
hién vét nuit & goc ctia vét ntit mdi nhu trén Hinh 4.
Déy chinh la cac vi tri c6 su tap trung Ging sudt
cao nén sy phat trién ntt bat dau ti cac vi tri nay.
Tong s6 phan tii bi ntit trong trudng hgp nay la 34
phan tt. Khi tai trong tac dung ting lén 21 kN, su
phat trién ctia vét ntt tit vét nit moi ting 1én rd
rét nhu trén Hinh 5, s6 phan tt ntt do nut tang ti
34 1én 45 phén ti. Két qua su thay do6i s6 phén ti
ntt theo tai trong tdc dung thé hién trén Hinh 6.
Nhu vy, dua vao mé hinh két cdu ddm bat dau bi
pha huy, ¢6 thé xac dinh dugc gia tri tai trong bat
dau xuat hién vét nut tli vét nit méi. Tl d6 6 thé
xac dinh dugc giéi han bén cua vat liéu, hay ndi
cach khéac c6 thé xac dinh dugc hé s6 tap trung
ung suat.

3.2. Anh hudng ctia chiéu cao vét nit mdi
dén sy phat trién nit trong dam bé tong

Dé nghién ctiu anh hudng chiéu cao ban
dau ctia vét niit moi dén sy phat trién nit trong
dam bé tong, gia thiét chiéu rong vét nit moi la
50 mm con chiéu cao thay déi lan lugt la 70, 80
va 90 mm; dudi tac dung cua tai trong P = 21 kN.
Vit liéu ché tao dam la bé tdng c6 cap do bén B20.
Két qua tinh todn sy phat trién nit khi chiéu cao
vét ntit mai thay doi tit 70 [én 80 va 90 mm dugc
thé hién 14n luot trén cidc Hinh 7, 8 va 9.

Trén Hinh 7 dén Hinh 9, dé dang nhén thdy

155



khi thay doi kich thudc chiéu cao vét nit méi
trong dam bé téong tu 70 mm lén 80 mm va
90 mm thi sy phat trién ctia vét ntt c6 su thay d6i
rat 16n. Khi chiéu cao vét nit moi 1a 70mm thi
chi c6 27 phan tu bi ntt. Trong khi dé néu ting
chiéu cao vét ntit moi tii 70 mm 1én 80 mm thi s6
phan t nit tang tu 27 lén 45. Néu tiép tuc ting
chiéu cao vét nit moéi 1én 90 mm thi s6 phan tu
ntt ti€p tuc tang lén thanh 102. Két qua su thay
déi s6 phén ti nit theo chiéu cao vét niit moéi thé
hién trén Hinh 10.

Hinh 7. Thanh phdn ting sudt chinh o, va sy phdt
trién niit trong ddm bé tong cé vét niit moi 50x70 mm

Hinh 8. Thanh phdn ting sudt chinh o va sy phdt
trién niit trong ddm bé tong c6 vét niit moi 50x80 mm

s
e} Tension

Hinh 9. Thanh phdn ting sudt chinh o, va su phdt
trién niit trong ddm bé téng cé vét niit moi 50x90 mm
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Hinh 10. Anh hudng ciia chiéu cao vét niit méi dén s6
lugng phdn tit bi niit

3.3. Anh huéng ciia cip do bén bé tong dén
su phat trién niit trong dim bé tong

Dé nghién ctiu anh hudng cta cdp do bén
bé tong dén sy phat trién nit trong dam bé tong,
gia thiét cdp do bén cua bé tong thay ddi lan lugt
la B20, B25 va B30 dudi tac dung cta tai trong
P = 21 kN. Vét ntit moi ban dau c6 kich thude
BxW = 50x80 (mm). Két qua mo6 phong su phat
trién ntt khi thay d6i cdp d6 bén bé tong dugc thé
hién trén cadc Hinh 11 dén Hinh 13.

515

* Shear
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Hinh 11. Thanh phdn ting sudt chinh o, va sy phdt
trién niit trong ddm bé tong B20

Hinh 12. Thanh phdn ting sudt chinh o, va sy phdt
trién niit trong dim bé tong B25
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Hinh 13. Thanh phdn ting sudt chinh o, va sy phat
trién niit trong ddm bé tong B30

Quan sat trén cac Hinh 11 dén 14 cho thay, khi
cap do bén ctia bé tong tang 1én thi s phan tu nut
bi giam dang ké: giam tu 45 xudéng 27 va 0 tuong
tng véi cap do bén bé tong tang tii B20 1én B25
va B30. Nguyén nhéan cta sy gidm s6 phan tu nit
khi tang cdp do bén bé tong la bai vi khi cap do
bén bé tong ting, dong nghia véi gia tri do bén
kéo va mo6 dun dan hdi ctia bé tong ting 1én. Cu
thé khi ting cdp do bén ctia bé tong tit B20 1én
B25 va B30 thi gia tri m6 dun dan hoéi va d6 bén
kéo ctia bé tong tdng tuong ting lan lugt la: E,| =
27GPa, T,,= 0,9MPa; E = 30GPa, T,,= 1,05MPa;
E, = 32,5 GPa, 1, = 1,2 MPa (Phan Quang Minh
va ctv, 2006). Nhu vay d€ gidm ntit thi c6 thé ting
cdp do bén ctia bé tong.
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B20 B25 B30
Cép d6 bén bé tong
Hinh 14. Anh hudng ciia cdp do bén bé tong
dén so lugng phan tii bi niit

4. KET LUAN - CONCLUSIONS

Mo hinh mdé phong su phat trién niit trong
dam bé téong cd vét nit moéi da dugc xay dung
bang phan mém Phase2. Két qua cho théy sy lan
truyén ntt phu thudc vao rat nhiéu yéu té6 nhu

cap do bén ctia bé tong, cép tai trong, kich thudc
vét nilit moi ban dau v.v... Khi ting suét trong vat
liéu do tai trong tac dung sinh ra vugt qua giéi
han bén ctia bé tong sé lam cho vat liéu bi ntit. Két
qué nghién ctiu cling chi ra rang cac vét nit trong
bé tong chu yéu do ting sudt kéo 16n hon do bén
kéo ctia bé tong. Diéu nay la hoan toan phu hgp
vi kha nang chiu kéo cuia vat liéu bé tong nhé hon
rat nhiéu so véi kha nang chiu nén.

Két qua nghién ctiu c6 thé lam co s& dé€ xac
dinh dugc trudc nhiing nguy co pha hty cac két
cau bé tong cé vét nilt moi, khién cac két ciu
khong thé lam viéc dugc binh thuong. Tu do ta
c6 thé dua ra cac giai phap cu thé, chon chiéu cao,
kich thudc, loai bé tong hop ly, d€ dam béo dugc
cho céc két cau c6 thé lam viéc mdt cach binh
thuong dung cong dung.

Bai bdo mdi chidé cap dén cac két qua nghién
ctiu su phat trién nut trong ddm bé tong. Tuy
nhién, trong thuc té, cac két cdu cong trinh xay
dung thuong la két cdu bé tdong cot thép. Vi vay,
can c6 nhiing nghién ctu ti€p theo cho két ciu la
vat liéu t6 hgp bé tong cot thép dé phu hgp véi
diéu kién lam viéc thuc té. Can két hgp nghién
ctu trén moé hinh moé phong va thi nghiém thuc
trén dam bé tong cot thép d€ kiém chiing két qua
thi sé tang stic thuyét phuc cua van dé nghién ctiu
hon ntia.
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NGHIEN CUU VA PHAT TRIEN BE TONG TiNH NANG SIEU CAO
TRONG XAY DUNG

RESEARCH AND DEVELOPMENT OF ULTRA-HIGH PERFORMANCE
CONCRETE IN CONSTRUCTION

Nguyén Xuan Man, Nguyén Duyén Phong,
Pham Manh Hao

ABSTRACT:

Construction materials play an important role in civil and industrial construction. Traditional materials
have been widely used in construction, architecture, and interior decoration today. However, for many different
reasons, builders turned to new materials with special features. The development of new building materials
could open up the future of the construction industry. The trend of developing new building materials in the
future is to create smart, energy-saving, and environmentally friendly building materials; have high features to
meet the requirements of modern construction works in adverse environmental conditions. In this report, the
authors present initial research results on super-high-performance concrete used in the construction of marine
structures in Vietnam.

KEYWORDS: New materials, smart materials, Ultra-high performance concrete, marine works.

TOM TAT:

Vit liéu xay dung dong vai tro quan trong trong xay dung dian dung va cong nghiép. Cac vat liéu truyén
thong da va dang dugc st dung rdng rai trong xay dung, kién tric va trang tri noi that ngay nay. Tuy nhién, do
nhiéu nguyén nhan khac nhau ma nhiing ngudi xay dung da tim dén nhiing vat liéu méi véi nhiing tinh ning
ddc biét. Su phat trién cta cac loai vat liéu xay dung mdi c6 thé md ra tuong lai cia nganh x4y dung. Xu thé
phat trién vat liéu xay dung mdi trong tuong lai la tao ra cac loai vat liéu xay dung thong minh, tiét kiém ning
lugng va than thién v6i moi truong; cé tinh ndng cao dap ting yéu cau xay dung cong trinh hién dai trong cac
diéu kién moi truong bat 1gi. Trong nghién ctiu nay nhom tac gia trinh bay nhiing két qua nghién ctiu budc dau
vé bé tong tinh ndng siéu cao dung trong xdy dung cac cong trinh bién Viét Nam.

TU KHOA: Vat liéu méi, vat liéu thong minh, bé tong tinh ndng siéu cao, cong trinh bién.

Nguyén Xuian Man

Hoc ham, hoc vi: PGS.TS.

Khoa Xay dung, Truong Dai hoc Md - Dia chat

Tel: 0903 010 864

Email: mannxdoky@gmail.com

Nguyén Duyén Phong

Hoc ham, hoc vi: TS.

Khoa Xay dung, Truong Pai hoc Md - Dia chat

Tel: 0967 318 556

Email: nguyenduyenphong@humg.edu.vn

159



Pham Manh Hao
Hoc ham, hoc vi: TS.

o0 PliPA|  International Conference on sustainable construction development in the context of climate change in the Mekong Delta

Trung tdm Phat trién cong nghé cao, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Tel: 0917 354 064

Email: haonoip@gmail.com

1. DAT VAN PE

Nganh san xuit vat liéu xay dung (VLXD) sé
gop phan quan trong vao qua trinh xay dung do
thi thong minh, gia tri san xudt ctia nganh ciing
sé tang trudng dua trén nén tang cua khoa hoc
vat liéu vé6i viéc dua ra nhiing vat liéu xay dung
v6i tinh nang mdéi. Cac loai VLXD nay phai cé
tinh nidng ky thuét va cong nghé cao dap ting cac
yéu cdu xdy dung cong trinh. Hién nay, nganh
VLXD da san xudt dugc mot s6 san phdm mdi
va san phdm théng minh nhu: bé tong tinh ning
situ cao (BTTNSC), xi mang ty chiia, bé tong
nhe, tdm x8p cach nhiét; tdm lgp sinh thai; gach
bé tong lam sach khong khi, kinh siéu bén; gb 6p
tuong xanh; gach 6p lat tai ché;... Day 1a nhiing
san phdm dap tUng yéu ciu xay dung, tiét kiém
ndng lugng va than thién véi moi truong.

2. MOT SO VAT LIEU MOI PA PUGC
CHE TAO

Khi xudt hién nhing vat liéu méi sé lam
thay d6i ca vé quan diém thiét ké, phuong phap
thi cong va quy trinh khai thac st dung (Vién
Nghién ctiu Thiét ké Truong hoc, 2018).

Mot s6 loai vat liéu méi da dugc st dung trong
kién truc va xay dung gan day:

- Graphene da dugc st dung trong xay dung.
Vé ly thuyét, do 1a mot loai vat liéu xay dung xuat
sdc, vi no vo cung nhe trong khi cting hon ca thép
va sgi cacbon.

- Sgi carbon la loai vét liéu composite v6i trong
lugng nhe c¢6 do cling kho c6 thé thay thé né.

- GOm xay dung lam mat thu dong (Passive
Cooling Ceramics). Nudc thu thap trong céc giot
hydrogel dugc nhung trong hén hgp dat sét. Khi
toa nha néng 1én, nhiét dugc truyén vao nudc va
sau do mat di do béc hoi (Hinh 1e).
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- Vit liéu kinh siéu bén, dugc lam tu go, cong
bd nam 2016.

- Cac loai gach xay dung mdi, bao gom:

+ Gach bé tong khi trung ap;

+ Gach block bé tong cét liéu thuc vat;

+ Gach block bé tong bot khoang;

+ Gach lam sach khong khi;

+ Gach dat nung nhoi bong khoang;

+ Gach block hap thu séng tan so cao.

2.1. Mot s0 loai bé tong méi
2.1.1. Bé téng tu khdc phuc khi cé vét niit

Loai bé tong nay dugc ché tao theo cic cach
khac nhau:

Mot la, trong thanh phan bé tong cé bao tu
nam Trichoderma reesei (c6 b sung thém cac
dudng chat). Sau pha tron, bé tong dong cting, cac
bao ti ndm sé "ngt dong" do khong con khong
khi va nudc dé chung sinh s6i hoat dong. Khi cd
mot vét nut trén bé mat bé tong lam khong khi
va hoi nudc lot vao, cac bao tti nam sé thuc day,
ndy mam, phat trién va san xuét ra carbonat canci
(calcium carbonate CaCO,) dé "va" vét niit. Khi
vét ntt da lién lai, ndm sé lai trd vé trang thai bao
tu va ti€p tuc nga dong cho dén khi cé vét ntit
khac xuat hién.

Hai la, cho vao thanh phan cua bé tong cac loai
vat liéu gidng nhu cat, c6 do x6p cao khac nhau
dugc goi 1a chat bao dudng noi bo c6 thé dung dé
tron vao bé tong. Khi bé tong nut, cac chat ran
nay cung véi nudc sé tao ra cac phan ting héa
hoc lam kin vét ntt, chiia lanh vét thuong cho
bé tong. Qua trinh tu chiia lanh vét nut sé ngin
nudc thadm vao bé tong.

2.1.2. Bé tong nhe, bé tong xop

Co nhiéu loai bé tong nhe dugc san xuét bang
cac phuong phap khac nhau nhu khi chung ap,
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tao bot va cac nguyén liéu khac. Bé tong nhe
Polysterene la vat liéu thong minh dugc san xuat
tu xi mang Portland, cat, c6t liéu nhe Polystyrene
(Expanded Polystyrene Beads viét tat 1la EPS),
nudc va phu gia ddc biét trén day truyén cong
nghé Phap.

2.1.3. Bé tong dp dién

Loai bé tong nay “nhay cam” véi ap luc va gay
phan ting tao ra dién thé dugc st dung trong rat
nhiéu cac co ciu thong minh. Cé hiéu tng ap
dién thuan va ap dién nghich.

2.1.4. Bé tong ty lén (ty dam)

Loai bé tong nay c6 do sut va do xoe 16n nho
st dung phu gia siéu déo (PGSD). Khi thi cong
két cau bang loai bé tong nay khong can dam; viia
bé tong tu 1ap day trong van khudn, ké ca khi cé
mat do cdt thép day, khong gian d6 nhd, hep.

Vén dé dat ra trong bai viét nay la nghién ctiu
va phat trién bé tong tinh ning siéu cao trong
xay dung. Vat liéu nay dugc dé cap tlii nhing
nam 1980 tai My, Nhat Ban va chau Au (AFGC-
SETRA, 2002).

Tai Viét Nam con it cac nghién ctiu dé cap dén
loai vat liéu nay. Trong cong trinh clia cac tac gia
trong nudc (Thang N.C. va cong su, 2015; Tuan
N.V,, 2011) ciing da dé xudt viéc nghién ctu loai
bé tong chat lugng siéu cao; tuy nhién cac két
qua nghién ctiu méi diing & budc dau trong thuc
nghiém ma chua cé thé dua vao thi cong véi quy
mo cong nghiép.

Bai viét duéi day la két qua nghién ctiu nham
dua bé tong tinh nang siéu cao vao trong xay
dung cac cong trinh cé doi héi ddc biét nhu cac
codng trinh ngdm, cong trinh bién, céng trinh nha
cao tang va siéu cao tang.

2.2. Bé tong tinh nang siéu cao
2.2.1. Khdi quat

BTTNSC (tiéng Anh: Ultra-High Performance
Concrete, goi tit la UHPC) 1la bé tong cé
nhiing tinh nang chiu luc rat 16n, cé thé chiu
bom dan, cé tinh chong thadm nudc va chong

thdm thau Cl™ rdt cao, do d6 cd thé su dung
hiéu qua cho cac cong trinh c6 tudi tho 16n,
xay dung trong modi trudng xam thyc manh
(cong trinh bién, cong trinh ngdm trong dia
tang chiia nudc a-xit,...). BITNSC cé cac dac
tinh sau (AFGC-SETRA, 2002): Cuong do
chiu kéo R : 6 tudi 3 ngay: R_> 6 MPa; 7 ngay:
R, > 10 MPa; 28 ngay: R_> 12 MPa; Cuong do
chiunén R : & tudi 3 ngay: R > 50 MPa; 7 ngay:
R > 80 MPa; 28 ngay: R_> 120 MPa; C6 kha
nang chéng thadm cao; B¢ chay ti 500+700 mm
va do linh dong (dd sut SN) tli 160 - 180 mm; do
dé ho hop bé tdong nay cd thé tu chay dudi tac
dung ctia trong lugng ban than va 14p day hoan
toan van khuon khi c6é mat do cot thép day dac
ma khong can dam rung (con goi la bé tong tu
dam, bé tong tu len hay bé tong chay); Hon hgp
bé tong gili nguyén tinh dong nhat trong suot
qua trinh vin chuyén va thi cong, khong bi phan
tach cac thanh phan riéng va khong phan 16p khi
thi cong.
2.2.2. Noi dung va phuong phdp nghién ciiu

a) Vat liéu sii dung lam cdc thanh phdn ctia
bé tong chat lugng siéu cao, ty ddm

Theo (Phung Viét Lu va cong su, 2007) thi
vat liéu d€ ché tao bé tong chat lugng siéu cao tu
dam (BTCLSC-TD) bao gom cat thach anh (d =
100 + 600 um), xi mang, silica fume, nudc va phu
gia siéu déo (PGSD). Do lugng xi mang khoang
900 + 1000 kg/m’ nén nhugc diém 1én nhét cta
loai bé tong nay la gia thanh san phdm cao va
anh hudng dén tinh chat ky thuat, anh hudng vé
moi truong do lugng khi cacbonic thai ra trong
qua trinh san xudt xi mang (Richard, P, and
Cheyrezy, M.H., 1994). BTTNSC yéu cau ty
1é¢ nudc/xi mang (N/X) rat thap. D€ bé tong cod
cuong do cao ma van dam bao d¢ chay 16n thi
viéc sti dung PGSD la yéu t6 bat budc. Hién nay
ngudi ta dung 5 loai thudc 3 thé hé PGSD dé ché
tao BTCLSC-TD nhu sau:

- Phu gia Al - Ligno Sulphonates (LS) tu
cac chét cao phan tl tu nhién lignin (tt gé va
senlulo), do giam nudc t6i da 10%, lam chdm
ninh két, lugng dung 2,5% xi mang.
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- Phu gia Bl - Polime goc sulphonated
melamine (MFES) c6 thé giam nudc t6i da dén 25%;
lugng dung 1,5+2,5% xi mang; cho phép dat
cuong do sém (R3ng =0,85 RZSng).

- Phu gia B2 - Naphthalene Sulphonate
Polycondesate (NSP), c6 ngudn goc tii than da,
giam nudc t6i da 25%; lugng dung 1,5 + 2,5%
Xi mang.

- Phu gia B3 - Vinglcopolymers (VC), c6 dau
tho Sunfonated Vinylcopolymers, gidm nudc toi
da dén 30%; lugng dung 1,5 + 2,0% xi mang; do
sut dén 22 cm.

- Phu gia C - Polycarboxylates (PC), goc
Polyme cao phén tu tong hgp, tao ra do sut cua
bé tong tlii 15 + 22 cm, thoi gian dong cling tu
1 + 4 gi®; c6 thé tang cudng do; giam lugng
nudce ti 30 + 40%. Loai phu gia dac biét nay co
thé thay déi ciu tao phéan tu d€ phu hgp véi cac
yéu cau dac biét. Véi bé tong cudng do cao va
siéu cao thuong dung chiat PGSD loai PC, véi
bé tong tu ddm c6 thé dung loai cai tién la:
Polyme Viscocrete (PV).

Tac dung tang déo ctia loai phu gia nay nho hai
loai lyc déy khac nhau gitia cac hat xi mang gitup
ching bi phan tan, cu thé: Luc ddy tinh dién xuét
hién do su hap phu lén bé mét cac hat xi mang cac
ion am dugc cung cdp bdi cac nhédm carboxylic;
Hiéu ting phan tan nhd cau truc mach nhanh cta
cac phén tl polyme trong phu gia, bao gom mach
chinh va mach nhanh hinh ring lugc.

Trong nghién ctiu nay st dung cac vat liéu
thanh phan d€ nghién ctiu BTCLSC-TD nhu sau:

- Xi mang Pooclang PC40 vé6i duong kinh hat
trung binh khodng 14 um; c6 cac tinh chat co ly
trinh bay 6 Bang 1.

- Nudc sinh hoat khong ddu md; cac thanh
phan hiiu co trong nude hgp quy chudn.

- Cot liéu 1a cat thach anh cé dudng kinh c6
hat trung binh khoang 300 pum; d¢ réng khi chua
leén chat 45,1%; kho.

- Soi thép cac bon ctia CHLB Duic: Mac 2500;
duong kinh sgi d = 0,16 mm; chiéu dai sgi
1=15mm.

- Stt dung PGSD théhé 3 c6 goc polycarboxylate
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(PC) ctia hang BASE. Day la PGSD véi ham
lugng chat kho 30%; c6 kha nang duy tri do chay
cta hon hgp bé tong t6t hon so véi cac loai phu
gia siéu déo khac, thuan lgi cho viéc ché tao bé
tong c6 ty 1¢ N/X thap nhung cé do chay cao.
Mot s6 ddc tinh ctia phu gia siéu déo nay nhu
sau: san phdm dang long; mau nau nhat; khoi
lugng riéng: 1.07 g/cm’ theo tiéu chuidn ECC
99/45 thi khong doc hai.

Bang 1. Mot s6 tinh chét co ly ctia xi méang
(Thang N.C. va cong sy, 2015)

o Tiéu chuin
o Gié tri ,
Tinh chat cua xi ap dung
mang Thuc | Theo quy
té pham
A TCVN
Do min:
4030-2003
- Lugng sot sang 2,1 <10
0.09 mm, %
- D6 min bé mit
riéng xac dinh 3380 | > 2800
theo phuong phap -
Blaine, cm?/g
Do déo tiéu TCVN
. 29,0
chuén, % 6017-1995
Gi6i han bén nén:
i6i han ‘en nén TCVN
- Sau 3 ngay, MPa | 26,4 | =21,0
\ 6016-1995
- Sau 28 ngay, MPa | 49,6 | >40,0

Trén Hinh 1 13 hén hgp xi ming véi PGSD c6
goc Polycarboxylate va sgi thép.

Hinh 1. Vit liéu thanh phdn: (a) Hon hgp xi mang vdi
phu gia siéu déo co goc Polycarboxylate;
(b) Sgi thép cacbon cuia Cong hoa Lién bang Diic
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b) Lua chon cdp phoi bé tong st dung trong
nghién ctiu

Ty 1é thanh phan hon hgp dugc st dung trong
nghién ctu cho trong Bang 2. Ty 1¢ cat/xi mang
(C/X) 1a 1,6 theo khoi lugng (cat dugc st dung la
cat thach anh (quart) nghién min); ty 1&¢ N/X lay
bang 0,25; ty 1¢ sgi thép/xi mang (ST/X) la 0,18.
Dbé nghién ctiu anh hudng cia PGSD dén cuong
dd chiu nén ctia BTCLSC thi ham lugng PGSD
lay theo ty 1é khéi lugng so vé6i xi mang thay déi
tt 0,70 + 1,10.

Bang 2. Thanh phén cip phdi BT TNSC
st dung trong nghién ctiu cho 1,0 m?

Mau kg | NIt | kg | O | PGSD (PC), %
sO kg

Ty 1¢, | Luong,

% kg
1 | 840 | 210 | 1345 | 151 | 1.1 | 9.4
2 | 840 | 210 | 1345 | 151 | 1.0 | 8.40
3 | 840 | 210 | 1345 | 151 | 09 | 7.56
4 | 840 | 210 [ 1345 151 | 08 | 672
5 | 840 | 210 [ 1345] 151 | 07 | 5.88
6 | 840 | 210 | 1345 | 151 | 0.6 | 504
7 | 840 | 210 | 1345 | 151 | 05 | 4.20

¢) Quad trinh nhao trgn cdc thanh phdn cia
bé tong

Hoén hgp dugc tron bang may tron cudng biic
v6i toc do cao khoang 200 vong/phat. Hon hop
gom xi mang, cat va phu gia dugc cho ti ti vao
buong may va trén déu. Lugng nudc lan dau cho
vao khoang 10% lugng nudc da xac dinh trudc;
sau d6 mdy tron lam viéc dé quay déu hon hgp.
Tiép theo la cho lugng sgi thép da xac dinh trudce
vao budng trén (cdn dam bao tinh dong déu phan
bé sgi thép trong hon hgp tron) roi cho lugng
nudc con lai vao d€ tron tiép. Hinh 6 la may tron
cudng buic d€ tréon hon hgp bé tong.

d) Phuong phdp thuc nghiém

Tinh cong tac ctia hon hgp bé téong dugc xac
dinh béang thi nghiém d¢ chay ctia cé6n nhd theo
tiéu chudn Anh BS 4551-1:1998. Gia tri d¢ chay
loang ctia cac hén hgp duge diéu chinh trong
khoang 250 + 300 mm.

Xac dinh cuong d6 nén theo tiéu chuin Viét
Nam (TCVN3118-1993). Theo (Tuan N.V., 2011;
Thiang N.C. va cong su, 2015) thi mau thit nén
bé tong tinh nang siéu cao c6 thé st dung mau
16n véi kich thudc mau (50x50x50) cm® ma sai
0 ¢6 thé chip nhan dugc so v6i mau kich thude
(20x20x20) cm’. Cing theo tac gia (Tuan N.V,,
2011) thi cuong do nén ctia BTTNSC it phu thudc
vao kich thuéc mau do d6 thuong dic mau véi
kich thudc nhu trén.

o il
¢) Da trom xong
Hinh 2. Mdy tron va qud trinh tron hon hgp bé tong

Hinh 3. Tao mdu thi nghiém

NSk

‘
|
Faal «

i
]
A
| o
> .
. 1 ~
- L
: T et

Hinh 4. Xdc dinh dj xoe con nhé & hién tridng

Cac mau sau khi duc dugc bao dudng (BD)
G diéu kién tiéu chuin (nhiét do 27+2°C, thoi
gian 24+3h); mau dugc thao ra khoi khuon va
tiép tuc BD trong diéu kién tiéu chuin (27+2°C,
ddé &m > 95%). Cudng dd chiu nén cua bé tong
dugc xac dinh & cac tudi 3, 7 va 28 ngay sau khi
dtc. Trén Hinh 2 la thiét bi tron va qua trinh
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tron hon hop bé tong TNSC; trén Hinh 3 1a qua
trinh tao mau thi nghiém. Xac dinh d¢ xoe cta
hon hop bé tong tai hién truong cho trén Hinh 4.
Céc dung cu, cach do do xoe, do sut ctia hén hgp
bé tong chi ra trén hinh 5 va hinh 6.

3. KET QUA VA THAO LUAN

3.1. b linh hoat va d0 xoe ctia hén hgp
bé tong
Thi nghiém cho ta két qua vé do sut va do xoe

cta hén hgp bé tong nhu trong Bang 3.

Bang 3. D¢ sut va do xoe ctia hdn hgp bé tong
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S A

Hinh 6. Dung cu xdc dinh d¢ sut

3.2. Cuong do cua bé tong

Bang 4. Cuong do chiu nén ctia bé tong

Mau thti | Ty 1é phu gia Do sut Do xoe, Mau | Lugng PGSD Cudng do chiu Ghi
sO SD (PC), % | (SN), cm mm thu (PC) nén, MPa chu
1 1.1 20 240 Ty e Lugng 3 . )8
2 1.0 19 235 PGSD.% PGSD, ngay | ngay | ngay
3 0.9 18 230 kg
4 0.8 16 220 1 1,1 1,1 32,3 | 57,2 | 98,3
5 0.7 14 215 2 1,0 1,0 36,9 | 65,4 | 112,4
6 0.6 13 213 3 0,9 0,9 37,9 | 67,2 | 115,2 | Max
7 0.5 10 210 4 0,8 0,8 36,2 | 64,2 | 110,5
! 5 0,7 0,7 31,9 | 56,6 | 97,7
Phan tich cac s6 liéu trong Bang 2 cho ta cac p 0.6 06 1303|537 | 924
nhan xét sau day: 7 | 05 05 | 280 | 496 | 85,6

- D¢ sut cua hon hgp bé tong c6 phu gia siéu
déo PC dao dong tti 10 + 20 cm phu thudc vao
ham lugng ty 1¢ phu gia véi khoi lugng xi médng;

- B¢ x0e ctia hon hgp bé tong tii 210+240 mm
- la do xoe thich hgp ctia bé tong tu dam. Do sut
va d¢ xoe nhan dugc do chét phu gia siéu déo cd
trong thanh phan bé tong sé tao ra luc ddy cac hat
chat dinh két xa nhau, tif d6 kha ndng chay loang
cta hon hgp ting 1én. Day la tinh chit cong tac
ctua hon hgp bé tong, giup thi cdng thuan tién,

khong can dam.

Hinh 5. Dung cu xdc dinh dj xoe
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Phan tich két qua thi nghiém nén cic mau
bé tong (Bang 4) c6 cac nhén xét nhu sau:

- Cudng do chiu nén sau 3 ngay bao dudng
(BD) & diéu kién tiéu chuan (DKTC) dat R,
= 28,0+37,9 MPa; gia tri l6n nhat R,
= 39,7 MPa ting v6i ham lugng PGSD PC 1a 0,9%
khéi lugng cua xi mang.

- Cuong do chiu nén sau 7 ngay BD & DKTC
dat R, = 49,6+67,2 MPa; gid tri 16n nhit la
R =672 MPa ting v6i ham lugng PGSD PC la
0,9% khoi lugng ctia xi mang.

- Cuodng do chiu nén sau 28 ngay BD & DKTC
dat R, = 85,6+115,2 MPa; gia tri 16n nhat la
R, .= 1152 MPa tuong ting v6i ham lugng
PGSD PC 14 0,9% khoi lugng ctia xi méng.

C6 thé thdy rang ham lugng phu gia t6i uu la
0,9% khoi lugng ctia xi mang.

Déi véi bé tong thuong khong cé cot sgi thép
va khong c¢6 PGSD PC thi cuong do chiu nén &
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tudi 28 ngay sau dic dugc tinh theo cong thiic
(Thang N.C. va nnk, 2015):

R err = ARUX/N +0,5), trong do: Al la
hé s6 lay theo quy pham, lday A = 0,34; cudng
d6 ctia xi mdng & 28 ngay, ldy R = 40 MPa; ty l¢
xi mang v6i nudc, lay X/N = 4,0. DPua cac
gia tri viia noéi vao cong thic dé€ tinh, cho ta:
R =61,2 MPa.

28maxBTT

Nhu védy bé tong c6 PGSD PC va c6 cot sgi
thép da cho ta cuong do chiu nén & 28 ngay sau
duc tang gip 1,88 1an so v6i cuong do chiu nén
ctia bé tong thuong & 28 ngay sau duc. Diéu nay
xay ra la do phu gia siéu déo da lam ting mtic
do chdt cta bé tong ciing nhu sy c¢é mat cta cot
thép sgi da gia tang lién két va tang do bén nén
ctia bé tong.

4. KET LUAN

Xu thé phat trién VLXD trong tuong lai la san
xudt cac loai VLXD thong minh, tiét kiém ndng
lugng va than thién véi méi truong (vat liéu
xanh). Trong nhiing ndm gan day, nhiéu cong
trinh nghién ctiu ly thuyét va thuc nghiém da cho
ra doi nhiéu loai VLXD méi, lam thay d6i tu duy,
quan niém, cach thtc lya chon phuong an thiét
ké, thi cong va khai thac st dung cong trinh xay
dung dan dung va cong nghiép.

Duya trén nhiing két qua nghién ctu vé
BTTNSC, nhém tac gia di dén nhiing két luan:

- Sti dung BTTNSC la mdt xu huéng tat yéu
khi thi cong céc cong trinh c6 diéu kién thi cong
ddc biét, cac ciu kién c6 mat do bé tri cot thép
day, khong gian sau van khuon dé hep va van
chuyén viia bang cach bom theo dudng ong.
Trong diéu kién do6 sé khong can phai dam ma
viia bé tong sé tu lén, tu chay, tu dam lap kin
khong gian cdn d6 ma van dam bdo tinh dong
déu, d6 chat ctia két cau;

- Ché tao BTTNSC tu cac vat liéu thanh phan:
xi mang Portland PC40, cat thach anh nghién
min, soi thép mac 2500 ctia Dtic, PGSD thé hé 3
c6 gbc polycarboxylate (PC) ctia hang BASF
va nudc véi cdp phoi phu hop (X = 840 kg/m’,
C = 1345 kg/m’, PGSD = 9%X = 7,56 kg/m’,
ST =151 kg/m* N = 210 I/m’®).

- St dung PGSD thé hé 3
polycarboxylate (PC) cua hang BASF véi lugng

cd goc

dung bang 9% khoi lugng xi mang cho phép
tao ra BTTNSC c6 cuong do chiu nén & 28 ngay
la 115,2 MPa, d6 sut SN = 18 cm va dd xoe la
230 mm.
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PHAN TICH TINH CHAT PHA HUY CUA DAM BE TONG
NUT MOI SUDUNG NANO - SILICA KHI CHIU UON:
THUC NGHIEM VA MO PHONG

ON THE ANALYSIS FRACTURE PROPERTIES OF NOTCHED CONCRETE BEAMS
INCORPORATING NANO-SILICA IN BENDING TEST:
EXPERIMENTATION AND SIMULATION

Pham Dic Tho, Vit Minh Ngan, Hoang Dinh Phuc, Ngo Van Thiic

ABSTRACT:

Applying nano-silica, as cementitious materials in concrete mixes, is expected to be an improving technique,
from both mechanical properties and durability points of view. This study aims to analyse the characteristics of
fractures in concrete beams incorporating nano - silica in bending tests, such as fracture energy, characteristics
of crack length, and crack propagation. Experimental results found an increasing nano-silica and of fracture
energy 37% with incorporation 0.5% nano - silica. A numerical simulation based on nonlinear fracture mechanics
of the experimental test by using lattice model is carried out in order to determine fracture characteristics and
the crack propagation.

KEYWORDS: Concrete Incorporating Nanosilica, Fracture mechanic, Crack propagation, Lattice model.

TOM TAT:

Ap dung nano - silica, lam vat liéu két dinh trong hon hgp bé tong, dugc ky vong sé 1a mot ky thuat tién
tién nhdm nang cao cac tinh chét co hoc va dé bén. Nghién ctiu nay nhdm muc dich phén tich, xac dinh cac
tinh chat phd huy ctia dam bé tong két hgp nano - silica khi chiu uén nhu nhu nang lugng phd hay va chiéu
dai ddc trung nit. Két qua thi nghiém cho thdy su ting cac tinh chéit pha hay theo ham lugng nano - silica
va sy gia ting nang lugng phd huy 37%. Mot md phong s6 dua trén co hoc pha huy phi tuyén d€ mo6 phong
thuc nghiém bang cach stt dung md hinh luéi dugc thuc hién dé xac dinh ddc di€ém pha hoai va sy lan truyén
vét ntt.

TU KHOA: Bé tong sit dung nano - silica, co hoc phd hily, Lan truyén niit, M6 hinh ludi.

Pham Duc Tho

Group Geotechnical Engineering, Construction Materials and Sustainability (GCMS), Faculty of Civil
engineering, Hanoi University of Mining and Geology. 18, Vien Street, Ward Duc Thang, Bac Tu Liem, Hanoi.

Email: phamductho@humg.edu.vn
Tel: 0976415657
Vu Minh Ngan

Group Geotechnical Engineering, Construction Materials and Sustainability (GCMS), Faculty of Civil
engineering, Hanoi University of Mining and Geology. 18, Vien Street, Ward Duc Thang, Bac Tu Liem, Hanoi.

Email: vuminhngan@humg.edu.vn

167



Hoang Dinh Phuc

o0 PliPA|  International Conference on sustainable construction development in the context of climate change in the Mekong Delta

Group Geotechnical Engineering, Construction Materials and Sustainability (GCMS), Faculty of Civil
engineering, Hanoi University of Mining and Geology. 18, Vien Street, Ward Duc Thang, Bac Tu Liem, Hanoi.

Email: hoangdinhphuc@humg.edu.vn
Ngo Van Thuc

Office of Science Management and International Affairs, Mien Tay Construction University; 20B, Pho Co

Dieu Str., ward 3, Vinh Long,

Email: ngovanthuc@mtu.edu.vn

1. INTRODUCTION

Nanomaterials are materials comprising
particleswith particle sizesbetween 1-100 nm. The
incorporation of nanomaterials into concrete has
significantly improved the mechanical properties
and durability of concrete (Rezania et al., 2019;

Zhang et al., 2021).

Nanometer-sized silica materials in concrete
are considered a new step compared to silica
fume materials (micrometer sizes). For high-
performance concrete (HPC) with nano - silica
(NS) added, the mechanical properties such as
compressive strength, flexural strength, elastic
modulus, and stress - deformation characteristics
are significantly improved (Zhang et al., 2017).
Said et al. (Said et al., 2012) observed that the
compressive strength of concrete blended with
6% of the cement weight of NS was 36% higher
than the control concrete.

Fracture properties are extremely important for
the safety and durability of structures constructed
with concrete composite. The improved pore
structure of concrete composite by incorporating

of the
paste - aggregate transition zone, which in turn

NS particles causes densification
affects the fracture properties. The influence of
NS on the fracture characteristics of concrete was
mentioned (Chithra et al., 2016; Khaloo et al.,
2016; Zhang et al,, 2021), but there were no

specific studies for evaluation.

In the research (Zhang et al., 2021) for the
percentage replacement of NS was greater than
2%, the initial and final crack blow counts of
concrete began to decline; when the substitution
rate of NS was 5%, the number of blows at the first
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crack and at the failure of the concrete were both
reduced to 27%.

Although there have been a large number of
research on the impact resistance of ordinary
concrete, and the mechanical properties and
durability of concretes containing NS, but
research related to fracture properties for
nano - silica for concrete is very limited
in the literature. Therefore, in this study,
the effects of different NS dosages on
the fracture energy and characteristic
length. The fracture energy and characteristic
length will be determined from experimentation
and simulation by using lattice model.

2. MATERIALS AND METHODS

2.1. Experimental method

HPC contains NS is designed with typical
intensity of 70MPa calculated by the ACI
method (ACI201.2R-08,n.d.). HPC's composition
with 0% and 0.5% ratios were used for the
fracture characterization test. The percentage of
superplasticizer is selected according to the
manufacturer's recommendations and is adjusted
in practice to ensure the workability of the
concrete mixture.

The cement used was Ordinary Portland
classified according to ASTM standards. The
aggregate used for concrete experiments is
macadam. The content of Cl- ion in aggregate
must not exceed 0.01% of alkali-silica reaction
ability for large aggregates as specified with
small aggregates. The sand used to manufacture
experimental concrete is raw sand, exploited
on Hong River (Viet Tri mine). The sand is
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analyzed for grain composition according to
ASTM C33. Water for concrete construction
(aggregate washing, and
maintenance) is taken from the tap water of
the domestic water supply system. Quality
assurance of impurities that affect the properties

concrete mixing,

of concrete and no side effects with additives.
NS used is silicon Fusil 200 nano product of
Chinese Fuchang chemical company. The
mixture design is shown in Table 1.

Table 1. Mixture design for concrete
incorporating nano-silica

Composition NS0.0 NS0.5
Ciment (kg) 544.21 541.34
Sand (kg) 674.68 673.68
Aggregate (kg) 1049.75 1049.75
Silica fume (kg) 28.64 28.64
Nano-silica (%) 0% 0.5%
Superplasticizer (1) 5.44 6.53
Water (1) 154.67 154.67

A series of notched beam specimens with size
of 100x100x500 mm were prepared to determine
the fracture properties. The beam specimen was
sawed from the span centre of the lower surface to
produce a pre-cutting crack with depth of 2 mm.
All notches are cut on a surface perpendicular to
the top of the sample during casting. Test beams
after 28 days shall be made the notch on the 21st
day. After that, the samples are cured until the day
of testing. The shape and set up a test of the beam
specimen are provided in Figure 1.

i-"

Extensometer

Figure 1. Three-point bending test of HPC beam
notched incorporating nano - silica

2.2. Modelling by lattice model

The of the lattice
elements and their cross-sectional properties in

spatial arrangement

thelattice model isbased on Delaunayand Voronoi

tessellations (Peter Grassl, 2009; Pham et al,
2020) of the domain shown in Figure 2.

Figure 2. Lattice model for fracture analysis

Each node of mechanical element has three
degrees of freedom that are two translations u
and v and a rotation ¢. The displacement jump at
the centroid C of the element’s mid cross-section
relates to the nodal unknowns as follows:

u_=Bu, (1)

where

3 T
u, —{ulavla(Ppuz’Vz’(Pz}

) (2)
uc:{uc’vc}
-1 0 1 0 -
B €, €, (3)
0 -1 -h,/2 0 1 -h/2

The cross-section is determined by A=lt

where | islength of mid-section, tis the out - plan
3

thickness I = % and is the moment of inertia. The
displacement uc is replaced by deformation

¢ = u/h, with h_is the length of the mechanical
element. The rigid matrix of lattice element in the
local coordinate system is determined by:

K= hﬁBTDeB (4)

[&]

where D, is the elastic stiffness.

The stress-strain relation in the damaged
mechanic framework reads
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c=(l-w)D,e=(-0)5 (5)
where o is the damage variable; 6 =(5,,5,)"
E 0 . T
the stress vector; D, = ;0 =(P;,0) bthe
0 ¢yE

Biot’s coefficient. For the plane stress condition,

E . -173Y yith Eand v are Young’s

v+1

E

1-v’
modulus and Poisson ratio. The variable ®

is a function of a history variable x, which is
determined by the loading function:

f(e,x)=¢,(e)—x (6)

The equivalent strain ¢_ is defined as

Seq(8s98n) :%80(1_0)4_

— )
CAE;

+\/(%80(1 —C) +8n)2 + q2

where s = f/f, c = f/f, f = Ee_ is the tensile
strength, fs is the shear strength, fC is the
compressive strength and ¢ is the model
parameters.

The loading-unloading condition is ensured by

£f<0, k=20, xf=0 (8)

The softening curve is controlled by the
fracture energies of pure compression Gfc and
of pure tension Gft for compressive and tensile
conditions as follows

=) 9)

with i = ¢ (compression) or t (tension); o, =

c,=fe

G,/f; €=|le| is the equivalent crack opening; e is
the crack opening vector defined by

e=h oe (10)

To determinate the fracture energy, the
simulation of the notched beam was carried out. To
analysis, finite element code with object oriented
architecture OOFEM will be used for meshing and
calculating. The geometry, mesh, and boundary
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condition were shown in figure 3.

The depth notched will vary from 10 mm to
60 mm, then fracture energy and characteristic
length will be determined.

200 i 200

500
Figure 3. Geometry, mesh, and boundary condition

Table 2. Parameters for lattice model

Model parameter

Mix
code fe f £ Gf
(MPa) | (MPa) | (GPa)
NS0.0 82 5.4 455 | Dependona
NS0.5 84 5.8 47.6 | Dependona

3. RESULTS AND DISCUSSION

3.1. Fracture energy

Fracture energy Gf, by RILEM (Bazant and
Xiang, 1997; Karihaloo, 1995) may be as the
average of the local fracture energy function
over the initial un-cracked ligament area. The
relationship between all the associated variables
is given by:

G;(a,W)= (11)

. [pda
(W-2a)B

Where is deflexion of beam, B is width of the
specimen, W is the hight of the specimen and a is
depth of notch.

The relationship between the load and
deflection (P-8) of high-performance concrete for
experiment and simulation by lattice model with
additional NS = 0.5% is shown in Figure 4. The
lattice model based on Mazard model reproduce
a good agreement with experimental results.

Figure 5 shows the load - deflection curves for
simulation, it can be observed that the mix with
NSO0.5, the P__increases 14% vs mix without NS.
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Figure 5. Load - Deflection simulation NS 0.0
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Figure 6. Fracture energy vs notch to depth ratio

Figure 6 shows significant improvement
in size dependent fracture energy for the con-
trol mix without and with nano-silica for the
experiment and simulation results. In general,
fracture energy decreases linearly with the notch
depth, and the incorporation 0.5% nano-silica
increases the fracture energy is about 37% for
the mix without NS. The improved fracture

energy can be due to the additional pozzola-
nic reaction of nano-silica which consumes
portlandite present in the hydration product. The
addition C-S-H gel enhances the pore structure
of concrete by bridging the nano level crack.
In this experiment, only one test was carried
out with the notch depth is 25mm, so the notch
to depth ratio is 0.25. It can be noted that the
lattice model is reasonably predicting the
fracture energy.

3.2. Characteristic length

Basing on the characteristic length of the
fracture process zone to evaluate the brittleness
of concrete mixes with the change of NS content.
This parameter was determined based on the
energy parameters of Gf, tensile strength, and
elastic modulus. Characteristic length is follow
((Jan G.M. van Mier, 2013; Karihaloo, 1995)):

_ G,(a,W)E
ch T f2 ( 12)
c
400
+NS0.0
+ Experiment NS0.0
300 » Experiment NS0.5
’a A
E
= 250
Q
s
200
150
100
0 0.2 0.4 0.6 0.8

Notch to depth ratio (-)

Figure 7. Characteristic length vs notch to depth ratio

Figure 7 show that the notch-to-depth ratio
affecting the level of characteristic length for
the experiment and sumulation results, where
the characteristic length decreasesas the notch
to depth ratio increases. It can be noted that the
lattice model is reasonably predicting the
Characteristic length in function of notch to
depth ratio.
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Finally, the crack propagation during the
bending test for experiment and simulation
is shown in figure 8. It can be observed the
crack propagation started at the notch tip and
propagated to the loading point. The crack
propagated as the flexural tensile cracks increases.

Figure 8. Crack propagation:

a) Experiment, b) Simulation

4. CONCLUSIONS

This study presents the experimental approach
and mechanical lattice modeling to determine
the fracture properties of concrete with and
without NS. The following conclusions were drawn:

- The incorporation of nano-silica 0.5% by
cement weight in convention normal strength
concrete exhibits improvement in fracture
properties like fracture energy and characteristic

length about 37%.

- The specific fracture energy Gf and
characteristic length measured using the RILEM
work-of-fracture procedure is found dependent
linearly on the notch to depth ratio.
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KHA NANG SUDUNG COT LIEU LON TAI CHE TU BE TONG
PHE THAI PE THAY THE COT LIEU TU NHIEN
TRONG XAY DUNG CONG TRINH

THE ABILITY TO USE COARSE RECYCLED AGGREGATES CONCRETE FOR
REPLACEMENT OF NATURAL AGGREGATES IN BUILDING CONSTRUCTION

Dang Quang Huy, Bui Anh Thang, Pham Duc Tho

ABSTRACT :

Using large aggregate recycled from waste concrete to replace natural aggregate in Civil Engineering can
solve the problem of scarcity of building materials in the Mekong Delta, ensuring sustainable development.
This paper aims to evaluation the properties of concrete produced with coarse recycled aggregates at various
replacement levels. The results show that as the percentage of recycled aggregates is increased, the compressive
strength of the concrete using them decreases. The deterioration of concrete strength is evident when the
replacement rate is greater than 30%, however even when the replacement rate is 100%, the concrete still
achieves compressive strength that can be used in certain construction.

KEYWORDS: recycled aggregates concrete, concrete, compressive strength.
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1. INTRODUCTION

The Mekong Delta, which is made of alluvium
of Tien an Hau rivers, is well known for its
sources of agriculture and aquaculture for the
country, however, is poor land in terms of natural
minerals for construction materials. A few sources
of limestone found in Kien Giang, An Giang are
limited in quality and quantity to use in civil
engineering of this regions. Moreover, in recent
years, The Mekong Delta has been facing many
challenges such as floods resulting from rises in
sea level due to climate change; land subsidence
and soil salinity, which construction is one of the
best solutions for these problems. A vast amount
of course aggregates which material resources in
the Mekong Delta cannot be fully supplied will be
required for building of transport infrastructure,
highways, sea dike and other constructions.
Using recycled aggregates from waste concrete
is necessary to make up the shortfall of material
construction. Furthermore, this leads to preserve
natural resources and helps to reduce the pressure
on storage site, ensuring sustainable development.

There are great number of studies involving the
properties of concrete using recycled aggregates
over the world, in which compressive strength
is the most important one that decides whether
the concrete is usable or not. Most of studies state
that recycled concrete’s compressive strength is
lower than that of conventional concrete, made
with natural aggregate (Seara-Paz et al., 2016;
Kovler & Roussell, 2011; Poon et al., 2007; Xiao et
al., 2011; Kwan, 2012). Nevertheless, the extent of
this decrease depends on numerous factors such
as the recycled aggregate content, the concrete
production method (Gonzalez et al., 2013) and
the type, size, and origin of the recycled aggregate
(Silva et al., 2015). Therefore, Xiao et al. (2011)
suggested that further study is necessary in
terms of statistical properties of the compressive
strength of concrete with recycled aggregate from
various resources.

In Vietnam, the amount of research involving
recycled concrete is still limited in terms of quality
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and quantity. Le Viet Hung (2007) has shown that
the strength of recycled aggregate cement block
decreases by 12 - 25%. Tong Ton Kien (2016)
investigated the characteristic of concrete made
by large recycled aggregates, the test results show
that the concrete compressive strength decreased
up to 28% and tensile strength decreased by 22%
compared to the control sample. In this research,
the author used two-stage mixing approach to
make concrete. The advantage of this method is
that it improves the quality of recycled aggregate
concrete. However, two-stage mixing method is
difficult to use in real construction site due to its
complicated steps of experiment.

The purpose of this paper is to investigate
the properties of recycled aggregates concrete
tproduced by normal mixing approach which
is popular in Vietnam. Then, the potential for
replacement natural aggregates by recycled
aggregates will be considered.

2. MATERIALS AND METHODS

2.1. Materials

The material used in this study include
recycled concrete aggregate (RCA), Ordinary
Porland Cement, natural coarse aggregate, fine
aggregate, and water.

ThecementusedinthisstudyisPortland Cement
Vicem But Son PC40 that is a common type of
cement in construction works in Vietnam.

Natural coarse aggregates were extracted from
Hoa Thach stone quarry in Quoc Oai, Hanoi.

Sand came from Lo River source has range of
particle size from 0,14 to 5mm.

There are two types of RCA used in this study.
The first one was collected from demolition building
in Co Nhue, Hanoi. The second one came from
concrete cube made in laboratory with specific
compressive strength of 30 MPa. The waste
concrete was crushed by hammer and then the
particles pass through an assortment of sieves

to obtain suitable size of aggregate according to
ASTM (33 Standard. The size distribution of
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normal aggregate and RCA are presented in
Figure 1.
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Figure 1. Size distribution of coarse aggregate

Some tests were performed to determine the
physical properties of coarse aggregate as well,
including bulk density, relative density, and
water absorption. The results are displayed in
Table 1 show that the density of recycled aggregate
is slightly lower than that of natural aggregate.
However, water absorption rate of RCA is
extremely higher than of natural coarse
aggregate (NCA). After 5 minutes, RCA
absorbs 4,5% of water, 22 times greater than NCA’s
absorption. We must keep in mind this difference
when design the concrete mixture.

Table 1. Physical properties of aggregate,
NCA= natural coarse aggregate, RCA = recycled
concrete aggregate

Property NCA | Sand | RCA
Relative density 2,71 2,66 2,55
Bulk density (g/cm?) 1,65 1,6 1,52
water absorption rate 02 0.6 45
after 5 (%) ’ ’ ’
water absorption rate

0,7 L1 6,7
after 24h (%)

2.2. Concrete Mixtures

The control concrete is designed to obtain the
compressive strength of M300, correspondent to

30 MPa and the slump cone test value is about
8- 12 cm. Only the coarse aggregates were replaced
in this study with the proportion range from 0
- 100% in weight. The amounts of adding water
for the mixtures using RCA were calculated
according to water absorption capacity of recycled
aggregate to keep the effective water cement ratio
constant for all mixtures. Table 2 exhibits the mix
proportions used in this experiment research.

Table 2. Mixtures proportions. C = cement,
NCA = natural coarse aggregate, RCA = recycled
concrete aggregate, W = water, AD = Adding water

Concrete C | NCA [RCA|sand | W | AD

Control

concrete 395 | 1074 0 710 | 195] O
10% RCA | 395 967 107 | 710 | 195| 5
20% RCA | 395 | 773 301 | 710 | 195 | 15
30% RCA | 395 752 322 | 710 | 195 | 16
40% RCA | 395 580 494 | 710 | 195 25
60% RCA | 395 | 430 644 | 710 | 195 | 32
100% RCA | 395 0 1074 | 710 | 195 | 54

All mixtures were prepared by normal mixing
methods which is including the following steps:

Step 1: Puts all the ingredients of concrete and
mix them.

Figure 2. Procedure for preparing mixtures.
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Step 2: adding half of water and mix in
1 minutes.

Step 3: adding the other half of water and mix
in 3 minutes.

Step 4: Performing the slump test, then fill fresh
concrete into the 150mm cube mould in layers of
about 5 cm deep and compact each layer by giving
60 strokes of tamping bar. Finally, the vibrating
table was used to compact the concrete cubes.

This procedure of mixing is simple, quick
so that we can use it for real construction site.
Figure 2 exhibits these steps of this method.

2.3. Testing

The slump test was carried out according to
TCVN 3106 1993 standard.

The samples were demolded after 24 h from
the time of casting and then underwent water
curing with normal environment temperature
(about 25°C). The test of compressive strength
was carried out after 7 days and 28 days of curing
according to TCVN 3118:1993 standard. The
Advantest9(Control-Italy) systemat Construction
Laboratory, HUMG was used to execute these
tests (Figure 3). The compressive strength is
the peak stress of the test specimens. Three 150
cube samples were produced for each of test
concrete mixture.

Figure 3. Advantest 9 system at Construction
Laboratory, HUMG
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3. RESULTS AND DISCUSSION

3.1.
concrete

Workability of recycled aggregate

Before casting, each mixture of fresh concrete
is tested for slump value to study the effect of
recycled aggregate on the workability of concrete.
The results show that the proportion of recycled
aggregate replacing natural aggregate has a
significant effect on the slump of concrete
measured at the time of mixing. For concrete
mixtures with the amount of recycled aggregate
replaced is less than 40%, the slump value is still
within the required range of 10 + 2 cm. When the
percentage of RCA is greater than 60%, the slump
increases from 12 cm to maximum value of 14 cm.
The workability of concrete tends to slightly
decrease when the percentage of recycled aggre-
gate is still low and reaches the minimum value
at the percentage of recycled aggregate replaced
20%, then it increases proportionally with the
percentage of recycled aggregate replaced
(Figure 4). This tendency to increase slump
value seems not logical because recycled aggre-
gate has a rougher, angular shape than natural
aggregate, which will normally reduce the slump
of the concrete mix. This illogicality can be
explained by the amount of absorbed water

added when mixing concrete using recycled

16

14 /
Eiz /
2 /
ém
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6
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100

Figure 4. Workability of recycled aggregate concrete
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aggregate. Recycled aggregate particles absorb
water so much that a corresponding amount
of water needs to be added during concrete
mixing, however, in practice, recycled aggregate
particles may absorb less water and more slowly
when mixing , causing an excess of water
compared to conventional concrete mixing
standards to make the fresh concrete more fluid
and have a higher slump.

3.2. The compressive strength of recycled
aggregate concrete

Inthe firsttest series, which is use RCA collected
from demolition building, the compressive
strength of concrete was determined at 7 days and
28 days after casting sample fabrication (Table 3).
The results show that the compressive strength
of concrete decreases as the proportion of RCA
replacing natural aggregate increases. The strength
of the control concrete is the highest, howev-
er, with the amount of natural aggregate being
replaced less than 30%, the strength of concrete
using RCA decreases insignificantly and it is
almost equivalent to the strength of reference
concrete (Figure 5). When the aggregate
replacementrateismorethan30%, thecompressive
strength of concrete declines and reaches the
minimum value of 21.7 MPa when all the natural
coarse aggregates are replaced by recycled
aggregates. This value is only 69% compared to
the strength of the control concrete.

In the second series which is use RCA produced
from concrete cube M300, only the compressive
strength at 28 days was mesured due to the lack
of specimens. The results which were displayed in
Figure 6 confirm the effect of RCA on compressive
strength of concrete found out in the first series.
When the replacement ratio of RCA increases,
the compressive strength of concrete decreases.
This reduce tendency, however, is not as clear as
in the first series due to the compressive strengths
of concrete with 10%, 20%, 40% RCA are similar,
even the strength of concrete with 20% of RCA is
higher than that of 10% RCA.

On the other hand, when all natural coarse
aggregates replaced by RCA, the concrete

compressive strength achieved is about 25 MPa,
greater than that in the first series. Moreover, the
strength of concrete with 40% RCA is high as well,
equal to about 90% control concrete strength.
This can be explained by the difference in qual-
ity of RCA. The RCA used in the second series
of tests was prepared by crushing the concrete
cube of grade M300, which the quality is better
than RCA collected from old building. However,
because of limited samples, a further research is
needed to confirm this finding.

3.3. The ability to use recycled aggregate
concrete

In civil engineering, most of structure below
10 stories are usually used grade of concrete M300
or lower to build. For the others construction like
rural roads, the concrete M300 are well adapted
for every type of pavement. The grade of concrete
from M250 to M300 can be used for lower
levels of rural roads according to 22TCN223_1995
standard on design of hard pavement. Thanks
to the test results above, we observe that the
recycled aggregate concretes with proportion of
RCA less than 40% can adapt the requirement of
compressive strength of concrete used in civil
engineering or rural roads. Some authors
(Hansen, 1992) find out the same conclusion,
in which substitution of natural aggregate with
recycled concrete aggregate up to 30% has no
significant influence on concrete compressive
strength. Thus, this conclusion is reliable, and
we can use recycled aggregate concretes for real
construction site. Moreover, in situation of
scarcity of building materials of Mekong Delta as
well as other regions, this solution brings many
benefits in term of economic and environment.

When the percentage of RCA greater than
60%, the concrete compressive strength is less
than 25MPa, and it is not possible to make the
pavement layer, however it can still be utilized
to make the pavement base layer for high grade
roads or lower grade of building.
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Table 3. Compressive strength of concrete
using RCA collected from demolition building

% Compressive | Compressive
Concrete RCA strength at 7 | strength at 28
days (MPa) days (MPa)
Control
concrete 0 22,00 32,3
10% RCA 10 21,80 30,9
20% RCA 20 21,00 30,5
30% RCA 30 20,50 29,6
40% RCA 40 19,20 28,3
60% RCA 60 16,60 23,2
100% RCA | 100 13,50 21,7

compressive strength (MPa)

0 10 20 30 40 50 60 70 80 S0 100
proportion of replacement (%)

Figure 5. Compressive strength of concrete
produced by RCA collected from demolition building

35

—8—R28_M300

[#8]
@]

[ )
(] (¥

Compressive strength (MPa)
[%a]

o

0 20 40 60 80 100
propertion of replacement (%)

Figure 6. Compressive strength of concrete produced
by RCA prepared from concrete cube in laboratory
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4. CONCLUSIONS

The following conclusions can be drawn from
the results of this research:

The workability of recycled aggregate concrete
prepared by normal mixing method changes
slightly when the percentage of RCA replaced less
than 20%, then it increases.

In term of strength of recycled aggregate
concrete prepared by normal mixing method,
when the replacement ratio of RCA increases,
the compressive strength of concrete decreases.
Substitution of natural aggregate with RCA up
to 30% has a negligible influence on concrete
compressive strength.

Recycled concrete aggregates can replace
natural aggregate in some construction depends
on the proportion of replacement.
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DPANH GIA MO HINH KHI HAU TOAN CAU VA VIEN THAM
DE UNG PHO VOI BIEN bOI KHI HAU
TAI KHU VUC PONG BANG SONG CUU LONG

EVALUATION OF GLOBAL CLIMATE MODELS AND REMOTE SENSING
TECHNOLOGY IN RESPONSE TO CLIMATE CHANGE
IN THE VIETNAMESE MEKONG DELTA

ABSTRACT:

Climatechangeandacceleratingsocioeconomic developmentsincreasingly challenge environmental problems
in the Vietnamese Mekong Delta (VMD) - a typical large, economically dynamic, and highly vulnerable delta.
The amount of people exposed to climate changes in VMD is estimated to increase shortly. This paper collects
information of the important discoveries about future climate changes from the global climate models (GCMs)
indicate that VMD will likely be warmer in the future with an average temperature over 1.5°C and sea-level
rise (SLR) will be 100cm in 2100s. Moreover, changes in climate patterns may affect the flood regime of VMD.
The areas most affected by inundation are northern and southwestern of the VMD. Nearly half of the Mekong
Delta (46%) was submerged during the peak of the floods in mid-October which may lead to an extension of
the current boundaries of flooding patterns. It is well-known that remote sensing technology is one of the best
tools for monitoring and mapping flood.

KEYWORDS: Climate change; Vietnamese Mekong Delta; flood; climate models; remote sensing.

TOM TAT:

Bién d6i khi hdu (BDKH) va tdc do phat trién kinh té xa hoi ngay cang thach thiic cac vin dé€ moéi trudng 6
boéng bang song Ctiu Long (DBSCL) - viing chau thé rong 16n, kinh t€ nang dong, dé bi ton thuong. S6 ngudi
bi anh hudng bdi BDKH & DBSCL sé tang trong thai gian t6i. Bai bao nay thu thap thong tin vé nhiing kham
phd quan trong vé BDKH trong tuong lai tli cic m6 hinh khi hau toan cau cho thdy BDBSCL c¢6 thé sé &m hon
trong tuong lai v6i nhiét d¢ trung binh trén 1.5°C va muc nudc bién dang la 100 cm dén ndm 2100. Hon nia,
su thay d6i ctia cac mo hinh khi hau c6 thé anh hudng dén ché d¢ 1t caa DBSCL. Cac khu vuc bi anh huéng
ndng né nhit ctia ngap lut 1a phia Bic va Tay Nam ctia DPBSCL. Gan mét ntia DPBSCL (46%) bi nh4n chim trong
dinh la vao gitia thang 10, diéu nay c6 thé dan dén viéc md rong ranh gidi ctia cac kiéu I hién tai. Va hién nay,
cong nghé vién tham la mot trong nhiing cong cu t6t nhit dé theo doi va lap ban do la lut.

TU KHOA: Bién ddi khi hau; Dong bing song Ciiu Long Viét Nam; lii lut; mo hinh khi hau; vién tham.

1. INTRODUCTION warming, has become a global concern due to
its potential consequences on various systems
and sectors and because of its threat to human
well-being.

Worldwide, due to an increased spread of
human settlement and development activities;

considerations for social and environmental
aspects were minimal. These increasingly likely
impacts have made global climate changes.
Climate change, an inevitable effect of global

Human activities are estimated to have caused
approximately 1.0°C of global warming above
pre-industrial levels. Global warming is likely to
reach 1.5°C between 2030 and 2052 if it continues
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to increase at the current rate (Masson-Delmotte
et al., 2019). Additional, indirect indications of
warming include widespread reductions in glaciers
and Arctic sea ice, rising sea levels, and flooding.
The rate of sea-level rise will be 15 mm. yr' in
2100, and could exceed several cm.yr in the 22
century (Oppenheimer et al., 2019). According to
the Intergovernmental Panel on Climate Change
IPCC (2007), Vietnam is one of the most affected
countries by climate change. The VMD is one of the
world's most vulnerable deltas to climate change
and sea-level rise, with an extreme low mean
elevation of 0.8 m (Minderhoud et al., 2019). Recent
studies show that the magnitude (Hoangetal., 2018)
and frequency of extreme floods in the Mekong
River basin are increasing (Hirabayashi et al.,
2013). Impacts of climate changes may happen
slowly and require rather long-term, future climate
projections to clearly detect by patterns of
future climate change (Solomon et al., 2007).
Different techniques have been used to capture
climatological characteristics such as global
climate models (GCMs) calculated according
to the scenarios of Representative Concentration
Pathways (RCP) scenarios and remote sensing
technology to simulate future climate changes
(Solomon et al., 2007).

This review paper discusses climate-related
hazards including global warming, sea-level rise
(SLR), flooding, and so on for the VMD (Fig.1)

Dong Thap

Figure 1. Location of the Mekong Delta region in the
map of Vietnam (Bui et al., 2019)
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to gain a better understanding of all interaction
between systems. The gained insight should help
to contribute to appropriate decision making
for the local administration for climate change
mitigation and adaptation.

2. GLOBAL CLIMATE MODELS (GCMS)

GCMs are one of the best tools available
for investigating the response of the climate
system to various forcings, for making climate
predictions on seasonal to decade time scales.
GCMs are important tools utilized to advance
our understanding of current and past climate.
They also provide qualitative and quantitative
information about potential future climate.
Patterns of climate change for VMD are readily
GCMs simulations.
of GCMs that
are typically larger than 100 km in the

obtainable from

Coarse spatial resolutions
horizontal dimension. However, to estimate

meteorological parameters (temperature,
and others)

for regional applications need to dynamically

precipitation, humidity, wind,

downscale GCM outputs using regional climate
models (RCMs) (Ngo et al., 2014).

GCMs have evolved from the Atmospheric-
Ocean General Circulation Models (AOGCM:s)
widely used for climate prediction. AOGCM
s are the ‘standard’ climate models. Their primary
function is to understand the dynamics of the
physical components of the climate system
(atmosphere, ocean, land, and sea ice), and for
making projections based on future greenhouse
gas (GHG) and aerosol forcing. In addition,
high-resolution or variable-resolution AOGCMs
are often used in process studies or applications
with a focus on a particular region. ESMs are the
current state-of-the-art models, and they expand
on AOGCMs to include representation of
various biogeochemical cycles such as those
involved in the carbon cycle, the sulfur cycle,
or ozone (Table 1).

Table 1 shows that HT stands for High-Top

atmosphere, which has a fully resolved
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stratosphere with a model top above the
stratopause. A component is coloured when it
includes at least a physically based prognostic
equation and at least a two-way coupling with
another component, allowing climate feedbacks.
For aerosols, lighter shading means ‘semi-
interactive and darker shading means ‘fully
interactive., The resolution of the land surface
usually follows that of the atmosphere, and the
resolution of the sea ice follows that of the ocean.
In moving from CMIP3 to CMIP5, note the
increased complexity and resolution as well as
the absence of artificial flux correction (FC)
used in some CMIP3 models. CMIP3 is the model
ensemble for the IPCC's Fourth Assessment
Report (AR4) and was released in 2010. CMIP5
is the model ensemble for the IPCC's Fifth
Assessment Report (AR5) and was released in 2014.
CMIP5 is a project built on the success of the

previous phase CMIP, replace CMIP3. CMIP5
simulate quite well even though have not yet
collected all of GCM members from all parties.

3. REMOTE SENSING TECHNOLOGY

Remote sensing technology has come a long
way since the early days of black and white aerial
photography, but even so, aerial photographs
still form an important component of remotely
-sensed data and modern scanners are regularly
carried on aircraft. Although remote sensing
from aircraft does not have the glamour that may
be associated with satellite systems, it
nevertheless has its part to play. The higher
resolution, flexibility of revisit, and greater
number of wavebands all may be advantageous.
It can provide a valuable source of data on a
local scale and complement those obtained
from satellites (Vaughan and Cracknel, 1992).

Table 1. Main features of AOGCMs and ESMs participating inCMIP3 and CMIPS5, including components and
resolution of the atmosphere and the ocean models (Abiodun et al., 2013)

AOGCM ESM
Model name Atmos 5::;:& Ocean Sea-lce | FC | Aerosol 2::::: c:::n D:;:n
ACCESS1.0, ACCESS13 Australia e ] %
BCC-CSML 1, BCC-CSM1.1{m) China [ [T— ﬁ
onu-£s Chins . . g’
(CanCiig _
i Canada _ ﬁ
ccsma -—_ Z
CESM1 (BGC) B | f
cesnn (waccw) usa WY 7 m|
CESI1 (FASTCHEM) --— /ﬁ L
ceswr (cams) - %
CESMI (CAMS.1-FV2) usA I ﬁ
CICC-CM, CMCC-CMS . | B é
CIVICC-CESM Y HT /x
CNRM-CMS rrance [N D _f [
CSIRO-MK3.6.0 Australia == ﬁ
c ean — 7
LM |rcouse _— || — f
O [Feons= = ﬁ
— FHO-ESM w10 China ’.ré
GFOL-ESM2M, GFOL-ESM26G = ﬁ
S fomran w B |
GFDL-CVZ Hr I /// I
U GISS-E2-R, GISS-E2-H - i I ,./-'-‘) p2pa [E2pae|
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HadGEM2-CC UK HY [ B %
badcus _ | %
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12000 50000 110000

8000 30000 52000

Table 2. Some types and uses of Satelllites (Christopherson et al., 2019)
Types of Satellites Uses of Satellites
Landsat has archived Earth’s history for over 40 years. With countless applications, it
Landsat ] ]
even found the island Landsat in Canada.
Sentinel Sentinel-2 is a clear upgrade to Landsat, except that it'’s missing the thermal band.
Terra includes ASTER models terrain, MODIS classifies land cover, designed to
Terra monitor the Earth's atmosphere, ocean, and land surface with a set of visible, NIR,
MIR, and thermal channels; and MOPITT monitors air quality.
Tropical Rainfall | TRMM examines cloud structure and precipitation mostly at the equator. Because
Measuring  Mission | of TRMM, scientists can better predict global energy balances, water cycles, and El
(TRMM) Nifio.
Aura is NASA’ satellite dedicated to uncovering air quality and climate health.
Aura For example, its 4 instruments (HIRDLS, MLS, OMI & TES) measure trace gases,
temperature, and aerosols in the upper atmosphere.
Joint Altimetry Sat- | JASON’s altimeter is responsible for mapping ocean floor bathymetry. This
ellite  Oceanography | upgraded version of TOPEX/Poseidon monitors rising sea levels, which is a
Network (JASON) by-product of climate change.
Surface Water and|SWOT is likely to catch about 55 percent of floods worldwide and that SWOT is
Ocean  Topography | also more likely to capture more detailed images of severe, long-lasting floods than
(SWOT) quicker, less severe floods.

Satellites are built and placed in space, orbiting
Earth or other Planets with specific intentions. An
international space station is one such habitable
Satellite placed in space, and it was built by five
participating space agencies such as NASA (USA),
JAXA (Japan), ESA (Europe), Roscosmos (Russia),
and CSA (Canada) between 1998-2011. 63% of
current operational satellites are at a low orbit
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level (< 2000 km), 6% are at medium orbit level
(< 20000k m), 20% are at the geostationary orbit
level (< 36000 km), and the rest 2% at elliptic level
(> 36000 km) (Dempsey et al., 2018) (Table 2).

4. CLIMATE CHANGE SCENARIOS IN VMD

VMD is predicted to be one of the three deltas
at risk of extreme climate change impacts in the
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next 30 years by emission scenarios (Solomon et
al., 2007). According to IPCC (2007b), scenarios
are alternative images of how the future might
unfold and are an appropriate tool to analyze
how driving forces may influence future emission
outcomes and assess the associated uncertainties
by climate change. CMIPS5 has provided four RCP
scenarios including RCP2.6, RCP4.5, RCP6.0,
and RCP8.5 scenarios (Table 3). RCP scenarios
focus on greenhouse gas (GHG) concentrations
rather than emission processes on the basis of
assumptions develop socio-economic, technology,
population, etc., as Special Report on Emissions
Scenarios (SRES) (Nakicenovic et al, 2000).

a 10

#MESSAGE 8.5

Alnt 8.0

GCAM 4.5

Radiative farcing (W m2)
T e ofes JO GG HL (N 4B

IMAGE 2.6

14

—_—
Q D R 9 P &
B F
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Figure 2. Changes in radiative forcing relative to
pre-industrial conditions (Tran et al., 2016)

Table 3. RCPs median temperature anomaly over pre-industrial levels and SRES comparisons based

on nearest temperature anomaly (Tran et al., 2016)

Radiative , Global temperature SRES temp
o CO, equivalent ] .
RCP | forcingin | | annomaly over pre Pathway till 2100 anomaly
in 2100 (ppm) | . . . . .
2100 industrial level in 2100(°C) equivalent
RCP8.5 | 8.5W/m?’ 1370 4.9 Rising AlF1
Stabilization without
RCP6.0 | 6.0W/m? 850 3.0 B2
over shoot
Stabilization without
RCP4.5 | 4.5W/m? 650 2.4 B1
over shoot
Peak at 3.0W/m? and
RCP2.6 | 2.6W/m’ 490 1.5 caca fm?an None
decline

IPCC (2000) developed long-term emissions
scenarios (SRES) including Al, A2, Bl and B2
(Table 3). The A1 storyline describes the world of
rapid economic growth, with a global population
that peaks in the middle of the century, together
with the rapid introduction of new efficient
technologies. The Al is divided into 3 groups
which assume reliance on different energy sources,
fossil intensive (A1F1), non-fossil energy sources
(A1T), and a balance across all sources (A1B). The
B1 scenario describes a convergent world with the
same population as Al, but with rapid changes
towards a service and information economy. B2
describes a world with intermediate population
and economic growth but including local
solutions to economic, social, and environmental

sustainability. A2 describes a heterogeneous
world with high population growth, slow
economic development, and a low rate of
technological change.

5. CLIMATE CHANGE AND FLOODING
PROJECTION

5.1. Climate change projections in VMD
by GCMs

To predict climate change in the VMD, many
studies have used GCMs to simulate future
climate conditions. The advantage of climate
models is that they can consider a lot of physical
and chemical processes in the atmosphere as well
as provide diverse variables.
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We have discussed and evaluated a few case
studies to gain the comprehensive insight of
temperature increase, precipitation intensity
and sea-level By applying different
GCMs, the obtained information will be more
objective. Additionally, it makes the outcome
more dependable and certain. Consequently,
IPCC (2007) recommends the use of a
multi-model ensemble in Table 3 for better
calculation outcomes.

Studies undertaken to date about GCMs
suggest a range of potentially significant impacts
of climate change in the VMD are possible by
2030. Eastham et al. (2008) selected 11 GCMs
from the CMIP3 including NCAR_CCSM3_0;
MIUB_ECHO_G; MICRO3_2_MEDRES;
MICRO3_2_HIRES; INV_ECHAM4; GISS_AOM;
CSIRO_MK3_0; CNRM_CM3; CCCMA_
CGCM3_1_T63; CCCMA_CGCM3_1 and
BCCR_BCM2_0, whereas, Nguyen et al. (2016) 5
GCMs from the CMIP5 including BBC-CSM1.1,
GFDL-CM3, MIROC5, MRI-CGCM3, and
NoESMI1-M calculated according to 3 RCP
scenarios (RCP2.6, RCP4.5 and RCP8.5). These
GCMs models were selected on their capacity to
represent seasonal temperature and precipitation.
Study results show the annual precipitation
increase of more than 13.5% (equivalent to 0.2m)
(Eastham et al, 2008) and 3,55% by RCP8.5
(Nguyen et al, 2016), predominantly from
increased wet season precipitation. In addition,
an increase in temperature of 0.68 to 0.81
is projected.

rise.

Other studies provide longer-term prediction
by the end of 21st century. International Centre
for ~Environmental —Management (ICEM,
2012) selected 6 GCMs from the CMIP3
including CCCMA_CGCM3.1, CNRM_CM3,
NCAR_CCSM3, MICRO3.2hires, GISS_AOM
and MPI_ECHAMS. Six GCMs are known to
have performed well in simulating the Mekong
Climate. Outputs from the six selected GCMs
will provide daily future climate data for average,
maximum and minimum temperature and
Institute  of

precipitation. Meteorology,

Hydrology, and Environment (IMHEN)
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downscaled the GCMs statistically from the
CMIP3 using the PRECIS model which has
a spatial resolution of 25 km (SIWRP, 2013)
and A2, Bl, and B2 scenarios, whereas,
Tran et al. (2016) selected 11 GCMs from the
CMIP5 including NorESM1-M, CNRM-CM5,
GFDL-CM3, HadGEM2-ES, ACCESSI-0,
CCSM4, MPI-ESM-LR, NCAR-SST,
HadGEM2-SS, GFDL-SST and SST ensembles
with RCP2.6, RCP 4.5, RCP6.0 and RCP8.5
scenarios. These GCMs simulate climate for Viet
Nam that most models produced temperature
well over Viet Nam. For rainfall, the difference in
simulation among GCMs is clearly. Study results
show that the trends of temperature increase
until 2050s will be above 2+3°C (ICEM, 2012)
and 1°C (SIWRP, 2013); more than 3.0+3.5°C
(Tran et al., 2016) and 1,4+2,3°C (SIWRP, 2013)
in 2100.
sea-level rise projections varied between studies,

Even though precipitation and
generally increasing trends. By the end of 21st
century, the most maximum precipitation will
be above 7% (SIWRP, 2013) and 20% (Tran et
al, 2016); sea level rising will be 103 cm by A2
scenario (SIWRP, 2013) and 100 cm (Tran
et al, 2016) make VMD be highly flooded

(39,40% areas).

Some studies selecting GCMs from CMIP3
including Eastham et al. (2008), ICEM (2012)
and SIWRP (2013) show that climate change
assessment in the VMD is not as accurate as GCMs
from CMIP5 including Nguyen et al (2016) and
Tranetal (2016).Becausethe CMIP5modelsshowa
higher eproducibility of temperature, precipitation
and sea level rise over than the CMIP3 models
with respect to the geographical distribution
of temperature, precipitation and sea level rise
throughout the year. Correlation analysis using
all of the CMIP5 and CMIP3 models reveals that
models with higher horizontal resolution tend to
perform better than those with a lower resolution.
The advantage of the CMIP5 models over the
CMIP3 models in the simulation climate can
be partly attributed to the improvement of
subtropical high in the CMIP5 models, especially
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during the summer. According to assessment
results, Tran et al. (2016)'s findings are most
consistent with the situation of climate change
in the VMD under current and future climate
conditions.

These studies have also gradually deepened
into physical nature and evidence of climate
change. These results suggest that Vietnam’s
climate has dramatically changed. The trends
of high in 2100,
the annual average temperature is above 1°C
suitable with IPCC (2019) about global warming
of 1.5°C compared to during pre-industrial

increasing temperature,

times. There is the potential for energy, food,
and water threats to overlap regionally and
temporally due to global warming.

Besides, projections for rainfall are more
uncertain, but they highlight robust increases in
mean precipitation at 1.5°C global warming. The
number of rainy days increases and fluctuates
dramatically to lead in runoft and flood threat in
some areas. We have found that the frequencies
of abnormal daily precipitation is increasing. In
addition, sea level is rising due to thermal
expansion, ocean dynamics and land ice loss
contributions. Risk related to SLR (including
erosion, flooding and salinisation) is expected
to significantly increase by the end of the 21st
century along all low-lying delta in the absence
of major additional adaptation efforts.

5.2. Flooding projection in VMD by remote
sensing techniques

Currently, remote sensing technology has
effectively proved flood prediction. In this paper,
we conduct a review of inundation studies by
remote sensing in the VMD. Kuenzer et al (2013)
employed overall 60 Envisat ASAR Wide Swath
Mode data sets at a spatial resolution of 150
meters acquired during the years 2007 - 2011 to
facilitate a thorough understanding of the flood
regime in the VMD. An Giang, Dong Thap, and
Can Tho are flooded to about 40% - 50% of the
province area during the high flood stage (Fig.3).

Sum of sble datasets, 2007-2011

L: B*460°N, 104°2902°E

15 k ¢ -8
O 50— LT = Selectad arasvwithout major flcoding

Figure 3. Inundation in the Mekong Delta from 2007
to 2011 (a) hills in the Tri Ton District north of Chau
Lang, (b) Tram Chim National Park, (c) well-dyked
agricultural area north of Hon Dat, (d) the Can Tho
Cuu Long Rice Research Institute test field, (e) the tip
of Ca Mau province with dense mangroves, and (f)
fruit tree orchards (Kuenzer et al., 2013)

Vietnam National Space Center used radar
remote sensing images collected by the Sentinel-1
satellite at the VMD. These results showed that
flooding in the VMD in 2018 had come earlier
than previous years and complicated happenings
(Fig.4).

Figur 4. Sentinel-1 image dated 9/9/2018, flood waters
(black) covered a large area of the Mekong Delta
(VNSC, 2018)

To support the accurate and area-wide
evaluation of floods, Dinh et al. (2019) chosed
a total of 777 Sentinel-1, 515 Sentinel-2, and
57 Landsat-8 scenes were a 10 m spatial resolution
in regular 10-day intervals throughout the
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observation period of hydrological years
2016 - 2017. Study results show that the
floodwater rises constantly from August
to September with 25 - 30% of the area
underwater. During the flood peak, nearly half of
the Mekong Delta (46%) was covered by water in
the middle of October. The provinces An Giang,
Dong Thap, Long An, Kien Giang, and Can Tho
are those most impacted by flooding.

These research results are suitable with the
current flood situation in the VMD. Actually,
the VMD’s flood level in 2021 is predicted higher
than in 2020 and 2019. Northern part of the VMD
(An Giang, Dong Thap, Kien Giang, Long An) is
considered having high and very high hazard
areas, while there is little hazard in the coastal area.

Fig. 3 and Fig. 4 show that the water surface
reflects extremely weakly so it is easy to identify
on radar scans due to the very dark shapes. A
large share of the additional inundated areas shift
from non-flooded, or short period inundation
(less than one month) to longer duration
inundation (3-4months). The estimation of
damage to agricultural areas was limited to
the flood-prone areas, amounting to about
50% of the delta land area, and to paddy rice
cultivation. Using remote sensing images
to analyze and create flood hazard, flood
vulnerability and risk maps will help decision
makers to frame the future delta management

and development plans.

6. PERSPECTIVE

Almost, simulations of GCMs to predict future
temperature changes suitable with scenarios by
IPCC 2019. Sea level rise will continue beyond
2100 even if global warming is limited to 1.5°C in
the 21st century. GCMs help us understand the
very complicated processes shaping our climate.
Climate models have also successfully predicted
many climatic events we are already experiencing
extreme events, like 100-year floods occurring
twice within 15 years, or the extended heat waves.
Even though we will never fully understand the

188

o0 PliPA|  International Conference on sustainable construction development in the context of climate change in the Mekong Delta

complexity of our world, models that incorporate
high-quality information and rigorous testing
help us better understand that complexity. GCMs
have been used for a range of applications,
including investigating interactions between
processes of the climate system, simulating the
evolution of the climate system, and providing
projections of future climate states under
scenarios that might alter the evolution of the

climate system.

It is common to use GCMs to simulate future
climate change scenarios, however, the use of
GCMs to estimate flooded areas is uncertain, an
increase in the area of flooding is likely under
the median of GCM projections. For monitoring
flood, remote sensing will be more effective than
GCMsbecause of itsaccuracy to estimate the linear
relationship between flood volume and area of
inundation. Compared to field-based sampling,
remote sensing cannot provide measures of
human and environmental phenomena. However,
when coupled with field surveying, remote
sensingofferstheabilitytoviewand maplargeareas
of the earth’s surface multiple times and to obtain
information for areas that would otherwise be
difficult or impossible to sample due to physical or
financial constraints. In this way, remote sensing
has become a valuable research and application
tool in a wide range of disciplines such as
engineering, geology and geography...

7. CONCLUSIONS

It can be seen that GCMs outcomes show the
median temperature will rise above 1.5°C along
with heavy precipitation and SLR in the VMD in
2100s. In general, GCMs are increasingly used in
climate change studies which provide a reliable
basis for preparing climate change mitigation and
adaptation plans in the future. However, GCMs
have the added complexity of coupling an ocean
model and an atmospheric model, GCMs must
incorporate not only the many physical processes,
but also the chemical and biological processes
that influence climate over long periods of time
in order to be useful for future projections.
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These make the potential for errors and to
amplify in the output increasing. To prevent bi-
ases from growing, current computational errors
resulting from finite grid resolution must be
eliminated. This must be followed by a comparison
and evaluation of the model output based on
real-world observations.

In terms of flood monitoring, remote sensing
will be more effective than GCMs. Satellite
images are excellent for monitoring flooding in
the VMD. During the flood peak, nearly half of the
Mekong Delta (46%) was covered by water in the
middle of October. However, some remote sensing
images are of poor quality because of bad weather
conditions and some satellites only capture
small areas and take a long time to combine
images. Current conditions require new sensors
with sufficiently high spatial resolution and
accuracy for observing the climate phenomena,
a constellation of small satellites that observe the
same location over a given time interval; making
improvements in instrumentation and retrieval
algorithms, the addition of other supporting tools
to establish flood maps and monitor flooding
and natural disasters such as aerial photography
technology (UAV's, Flycam's,...) to improve res
earch in this field.
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ANH HUONG CUA BIEN POI KHI HAU PEN NGAP LUT THANH PHO
CAN THO - CAC GIAI PHAP KIEM SOAT VA THICH UNG

IMPACT OF CLIMATE CHANGE ON CAN THO CITY - THE HIGH - RISK FLOOD
AREA DIVISION AND FLOODING CONTROL AND ADAPTATION

Tran Thanh Théo, Lé Thi Bach Tuyét,
Giang Van Tuyén, Tran Quang Nhat

ABSTRACT:

This study aims to carry out the survey in times of flood due to rain and high tides that combined with the
results of MIKE 11 model from Institute for Water and Environment Research to divide the high-risk flood
areas, identify causes of flooding, propose solutions to control and adapt to flooding at Can Tho city -

the economic center of the Mekong Delta. Research results show that 8 typical flooded locations have

the highest water level corresponding to sea level rise scenarios including Maritime and Port Authority,
Ninh Kieu District (2.533 m), Binh Thuy People’s Committee (2.567 m), Cai Rang District People's
Committee (1.264 m), My Khanh, Phong Dien District (0.95 m), Thoi Lai District Post Office (1.00 m),
Co Do District Post Office (0.887 m), Thot Not District State Bank (2.377 m), O Mon District
People's Committee (1.205 m). These results are considered quantitatively and meaningfully to make
construction, architectural and urban plans and propose adaptive solutions.

KEYWORDS: Can Tho City, Sea Level Rise, MIKE.

TOM TAT:

Nghién ctiu nay dugc thuc hién bang viéc tién hanh khao sat diéu tra vao cac thoi di€ém ngéap lut do mua
va triéu cudng két hop ké thua két qua tinh toan mdé hinh MIKE 11 cua Vién Thay lgi va Mdi truong dé
tién hanh phan viing nhiing viing c6 nguy co ngap cao do mua lén két hgp véi triéu cudng dang, xac dinh
nguyén nhéan giy ngap, dé€ xudt cac giai phap kiém soat va thich ting véi ngép lut theo tling ving khac nhau
¢ khu vic TP. Can Tho - trung tam kinh té trong di€ém ctia viing dong bang Song Ctiu Long. Két qua nghién
ctiu cho théy c6 8 vi tri ngap lut dién hinh véi cao d6 muc nudc 16n nhat ing véi cac kich ban nude bién
dang bao gom Cang vu Hang Hai, quan Ninh Kiéu (2,533 m), quan Uy Binh Thuay (2,567 m), UBND Quan
Cai Rang (1,264 m), My Khanh, huyén Phong Dién (0,95 m), Buu dién huyén Théi Lai (1,00 m), Buu dién
huyén C6 D6 (0,887 m), NHNN huyén Thét N6t (2,377 m), UBND quan O Mén (1,205 m). Pay dugc xem
la két qua budc dau co tinh dinh lugng, cé y nghia cho viéc 14p cac quy hoach xay dung, kién truc, do thi va
dé xuat cac giai phap thich tng.

TU KHOA: Thanh Phé Cdn Tho, Nuéc Bién Dang, MIKE.
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1. AT VAN DE - INTRODUCTION 2. PHUONG PHAP NGHIEN CUU

Can Tho la mot trong nhiéu tinh nam & ha luu 2.1. Khu vuc nghién ciu
song Meé Kéng thudng xuyén chiu tic dong xau Khu vuc nghién ctu la luu vyc séong hau véi
cua thién tai. Pic biét, trong mtia mua 14, triéu chiéu dai 65 km chay qua thanh phé.
cuong két hgp véi la trén song Hau sé gy ra muc .
nudc cao & tat cd cac khu vuc d6 thi. Néu nhu
nam 2000 muc nudc la la 1,79 m thi nam 2007 la
2,03 m va ndm 2011 dat mo6c 2,15 m... Tinh dén

nay, muc thuy triéu tai TP Can Tho da tang thém

khoang 20 dén 30 cm, do d6 nguy co 1a lut trong
khu vuc d6 thi phu thu¢c rat nhiéu vao thuy
triéu... Bén canh dd, khi trdi mua I6n trong khu
vuc do thi két hop triéu cudng cang lam cho tinh

trang ngap lut nay cang tré nén x4u di, gay anh
hudng dén co s ha ting ctia thanh pho, sinh hoat Hinh 1. Mang ludi song khu viee nghién ciru
va stic khoe ctia nguoi dan.

Trudc tinh hinh bién d6i khi hau (BDKH) -
nudc bién dang (NBD) ngay cang tac dong manh 2.2.1. Phuong phdp diéu tra, thuc dia
dan t6i myc nudc triéu tang cao, lugng mua cé

2.2. Phuong phap nghién ctiu

Phuong phap diéu tra, thuc dia: khdo sat thuc

thé nhiéu hon, dan t6i qua trinh ngdp lut ngay 4 tign hanh diéu tra vao cic thoi diém ngap lut

cang nghiém trong hon. do mua, triéu cuong, dong thoi diéu tra vét ngap

Vi vdy viéc ddnh gid anh hudng ctia bién d6i 3 c4c khu dan cu thudc TP Can Tho.
khi ha_.lll den/ ngap ll.lt, thanh Pho CAan Thd {lham 2.2.2. Phuong phdp st dung mé hinh (MH)
muc dich xac dinh cac nguyén nhén gay gap lut MIKE 11

Mo hinh MIKE 11 la mé hinh tinh toan mang
song dua trén viéc giai hé phuong trinh mot chiéu

theo tting vung khac nhau va dé xudt cac giai
phap kiém soat va thich ting v6i ngép lut cho tiing
vung riéng biét.
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Saint —Venant gom:

Phuong trinh lién tuc:

R, A_
ox ot
Phuong trinh chuyén dong:
2

%), s00
a—Q+—+gAa—+g—=O
ot Ox ox C’AR
trong do:

A: dién tich mdt cit ngang (m?);

T : thoi gian (s); Q: luu lugng nude (m?/s);

x: bién khong gian; a: hé s6 dong luong;

q: luu lugng gia nhap doc theo mot don vi
chiéu dai song (m?/s);

g: gia toc trong truong (m/s?);

h: d¢ sau dong nudc (m); R: ban kinh thuy
lic (m);

C : hé s6 Chezy C=1Ry , theo Manning
y = 1/6. n

Hé phuong trinh Saint-Venant co ban khong
giai dugc bang cac phuong phap giai tich, vi
thé phai giai gan dung bang cach roi rac héa hé
phuong trinh. M6 hinh MIKE 11 st dung phuong
phap sai phan hiiu han 6 diém dn Abbott. Trong
dé, muc nudc va luu lugng doc theo cac nhanh
song dugc tinh trong hé théng cic diém ludi xen
ké (Hinh 2).

2 himife mrde)

& O (L Long)

Hinh 2. Nhanh song voi cac diem luoi xen ké

* Co sG dii liéu dau vao mo hinh:

Dé thuc hién céc tinh todn chi tiét cho TP Can
Tho, cac tai liéu dia hinh méi thu thép va tién
hanh hiéu chinh lai mo6 hinh thong qua viéc thay
d6i hé s6 nham (hé s6 nham trung binh la 0,03).

- Céc bién cting gom: 2.693 nhanh song kénh
va 1313 6 rudng, hon 15.308 diém tinh toan muc
nudc va luu lugng. (Hinh 3)

AN e = L)

1a \
1125000 :

Lt
1120000 o

5
S

- AW /ZIZ
1100000

Hinh 3. So d6 mang hedi thity luc song - kénh chi
tiét khu viee TP. Can Tho trong mé hinh MIKE 11

- Cac bién long (mém) gom:

Cac bién luu lugng & thugng luu: Kratie, luu
vic quanh Bién H6 (Tonle Sap), Séong Vam Co
Dbong, Song Sai Gon (H6 Dau Tiéng), va Song
Dong Nai (Ho6 Tri An) (Hinh 4).

BienQDauTieng - 2
m T
- , L A
“““““ i i |
- , 1 ] i
" Ty f Fi
ﬂﬂﬂﬂﬂ A { &
- fy PRy \ f
S I A\ A\ L

Hinh 5. Cac bién muc nuwoc

Cac bién muc nudc (muc nudc gio) tai ha luu:
59 bién dugc tinh toan va ndi suy tii 9 tram do
muc nudc tai cac clia song ven bién cua DBSCL:
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Tran Dé, Bén Trai, Binh DPai, Vam Kénh, Ganh
Hao, Song Ddc, Rach Gia, Ca Mau, An Thuédn
(Hinh 5).

Cac bién mua (mua ngay): mua dugc noi suy
cho tling viing dua trén 32 tram do mua: Chau
béc, Long Xuyén, Tan Chéau, Bac Liéu, Bén Tre,
Ba Tri, Ca Mau, Can Tho, Phung Hiép, Vi Thanh,
Cao Lanh, Tan Hiép, Ha Tién, Rach Gid, Tuyén
Nhon, Bén Litic, Moc Héa, Tan An, Séc Trang,
Go Cong, My Tho, Tra Vinh, Vinh Long, Hung
Thanh, Phuéc Long, Ong Déc, Nam Cin, Dai
Ngai, Cai Lay, Sa Déc, My Thuan, Tri Ton.

Nghién ctiu tién hanh kiém dinh muc nudc tai
2 tram do Can Tho va Dai Ngii trén doan song
Hau chdy qua TP Can Tho. Trong d6 so sanh muic
nudc la thuc do va mé phong nam 2000 dé kiém
dinh két qua mo hinh. St dung hé s6 Nash va
dinh 1a d€ so sanh két qua tinh toan ti mé hinh
véi két qua thuc do, cho thay sai s6 cia mo6 hinh
v6i két qua dang tin cay.

Bang 1. Sai s6 két qua tinh todn muc nudc va thuc
do tai cdc tram so sanh

Tram do Dinhla (%) | Hé s6 Nash (%)
Dai Ngii 4,5 87,2
Can Tho 0,9 82,5

2.2.3. Phuong phdp xdy dung ban do ngap lut
cho TP Can Tho

Két qua tinh Tin
thay lwc (Lwai ndi suy tam giac)

4L

DEM: dia hinh

Hinh 6. So' do khoi phirong phdp xdy dung
ban @6 ngdp lut
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Cackét qua cao do muc nudc dugc duavao TIN,
mang ludi tam giac ndi suy, trong dé6 mat ludi cua
TIN hay dinh céc tam gidc la cac diém tinh todn
trong so do thuy luc thiét lap 16p muc nudc ngay
16n nhét (peak) trong mua 1a tinh todn (tii thang
6 dén hét thang 11). Sau d6 cac ban d6 ngap sé
dugc xay dung bang viéc st dung cac phdn mém
(ArcGis, ArcMap, va Mike 11), chong 16p, tinh
toan cac 16p muc nudc max ngay lén ban doé dia
hinh. Nghién ctiu stt dung ban do6 dia hinh (DEM)
TP. Can Tho s6 hoa v6i do phan giai 15mx15m
dugc thu thép ti cdc nghién ctu trudc day.

2.2.4. Dt liéu moé hinh cdc kich bdn nudc
bién ding

Céc kich ban (KB) nudc bién dang dugc xay
dung dua trén két qua du bao ctia B6 Tai nguyén
va Moi truong (BTN&MT) xudt ban nam 2012.
Chon 3 mtic nudc bién dang ting v6i mée thai
gian nam 2100 lan lugtla 65, 75 va 100 cm va muc
nudc triéu nam 2011 lam bién muc nudc ha luu
CO s0O.

Tuong tu, doi véi bién la thugng luu, lya chon
ndm la 16n nhat da ting xay ra tai DPBSCL 1a nam
2000 d€ danh gia thay d6i dién bién ngap & TP
Can Tho trong diéu kién tuong tu, c6 thém anh
hudéng ctia bién doi khi hau - nudc bién dang.

Déi vai kich ban xay dung co s ha tang trong
tuong lai, nghién ctu st dung ban Quy hoach
chung xdy dung TP Can Tho dén nam 2025 (Qb
207/2006/QD-TTg).

Nghién ctiu xay dyng 7 kich ban gom (Bang 2):

- Mot kich ban hién trang dé€ danh gia dién
bién ngap lut TP Can Tho trong trdn mua va la
nam 2000. Trong kich ban nay st dung diéu kién
bién mua va luu lugng trong tran 1G nam 2000,
diéu kién bién thuy triéu ldy cling thoi gian xay
ra la.

- Ba kich ban danh gia tic dong ctia bién déi
khi hau - nudc bién ding theo 3 mic do khac
nhau dén ngap lut trong diéu kién co s6 ha tang
ctia TP Can Tho ndm 2011. Trong do6 diéu kién
bién mua va luu lugng trong tran 1a nam 2000,
diéu kién bién muc nudc st dung bién triéu xay
ra nam 2011 cong v6i 3 mic nudc bién dang lan
luot 1a 65, 75 va 100 cm.
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- Ba kich ban con lai danh gia tac dong cua
Bién d6i khi hau - nudc bién dang theo 3 muc do
khac nhau dén ngap lut trong diéu kién co s& ha
tang cua TP Can Tho phat trién dén ndm 2025
theo quy hoach xay dung TP. Can Tho (Quyét
dinh 207/2006/QD-TTg). Trong do6 diéu kién bién
mua va luu lugng trong tran 1a nam 2000, diéu
kién bién muc nudc st dung bién triéu xdy ra nam
2011 cong v6i 3 muc nude bién dang lan lugt 1a 65,
75va 100 cm.

Bang 2. Dii liéu cac kich ban nuéc bién dang

, CosGha |Biénmuava| . ..
Ky R . Bién triéu
TT |, .} tang la thugng .
hiéu L . bién
(dia hinh) nguon
Hién t Mua va lu
. en Araan ava . " Triéu nhu
1 |KBO |cap nhatdén| lugngla .
N y nam 200
nam 2011 nam 2000
Hién trang | Mua valuu | Triéu 2011
2 | KBl |cépnhatdén| lugngla + NBD
nam 2011 nam 2000 65 cm
Hién trang | Mua valuu | Triéu 2011
3 |KB2|cédpnhatdén| luogngla + NBD
nam 2011 nam 2000 75 cm
Hién trang | Mua valuu | Triéu 2011
4 |KB3|cidpnhatdén| lugngla + NBD
nam 2011 nam 2000 100 cm
Quy hoach
xay dung . "
N Mua va luu | Triéu 2011
TP Can Tho .
5 | KB4 . lugng la + NBD
(Quyét dinh .
nam 2000 65 cm
207/2006/
Qb-TTg)
Quy hoach
xay dung . .
. Mua valuu | Triéu 2011
TP Can Tho .
6 | KB5 . lugng la + NBD
(Quyét dinh .
nam 2000 75 cm
207/2006/
Qb-TTg)
Quy hoach
xay dung . »
. Mua valuu | Triéu 2011
TP Can Tho .
7 | KB6 . 1 lugng la + NBD
(Quyét dinh .
nam 2000 100 cm
207/2006/
Qb-TTg)

3. KET QUA VA THAO LUAN
3.1. Phan viung nguy co ngap cho TP Can Tho

V6i dia diém dia hinh cta thanh TP Cin Tho
nhu Hinh 7 tién hanh phan chia cac ving nhu sau:

Viing 3: \
Nguy congip thip W

Hinh 8. Phan viung nguy co ngap TP Can Tho

- Viing 1 (nguy co ngap cao): cic quan Cai Rang,
Ninh Kiéu, Binh Thuy, O M6n va mot phan quan
Phong Dién déy la vung tap trung dan cu dong
duc, ha tang do6 thi phat trién manh, c6 hé thong
song ngoi chang chit, c6 thé danh gia dugc rang
nguyén nhan gdy ngap cho ving nay la su két hop
gitia t6 hgp mua + thuy triéu (l@), hé thong thoat
nudc do thi bi qua tai do tdéc dd do thi hoa cao;

- Vung 2 (nguy co ngdp trung binh): mot phan
nam giap song Hau cua quin Thét N6t nguyén
nhan chinh gay nén ngap cua khu vuc 1a thuy
triéu (1a), ngoai ra con yéu té6 mua cling ngay
cang gay lén ngap lut cho khu vuc nay do ha tang
ngay cang phat trién;

- Vung 3 (nguy co ngap thdp): cac quan con
lai, d6i v6i ving nay do dia hinh thip cho nén
nguyén nhan chinh gay ngap & day la thuy triéu.
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3.2. Két qua danh gia ngap lut TP. Can Tho
v6i tran I nam 2000

Két qua tinh todn cho thay tran la nam 2000
két hgp v6i mua va thuy triéu, toan TP. Can Tho
€6 72.550 ha bi ngap tti 50 - 100 cm chiém 52,18%
dién tich ngap trén toan thanh phé. Cac khu vuc
bi ngép ng tap trung nhiéu vao cac quan cé dia
hinh triing va nam ven séng Hau nhu Binh Thuy,
Ninh Kiéu, Thét N&t, O Mon.

3.3. Két qua tinh toan anh hudng cua bién
ddi khi hiu - nuéc bién dang dén ngép lut cua
TP Can Tho theo cac kich ban khac nhau

V6i dia hinh hién trang: dién tich ngap & do
sau 1 - 2 m khi nudc bién dang 65cm 1a 71.631
ha chiém 51,55% dién tich toan thanh phd, khi
nudc bién dang 77 cm dién tich nay la 106.921
ha chiém 76,94% (so véi hién trang la 7.728 ha
chiém 5,56%).

Véi dia hinh quy hoach 2030: di¢n tich ngap
¢ do sdu 1 - 2 m khi nudc bién dang 65 cm la

HIEN TRANG 51 BUNG BAT TALTE CAN THO NAM 308

Hinh 10. So' do quy hoach si dung ddt dén 2030
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64.947 ha chiém 46,73% dién tich toan thanh
pho, khi nudc bién dang 77 cm dién tich nay la
105.321 ha chiém 75,8% (so v6i hién trang la
7728,3ha chiém 5,56%).

- Theo kich ban 1, do sau ngap chu yéu vao
khoang tii 50+150 cm, chiém t6i 78,19%, véi
tong dién tich ngip trong khodng d¢ sau nay la
108.654,7 ha.

- Theo kich ban 2, d6 sdu ngdp chu yéu vao
khoang tu 50+150 cm, chiém t6i 74,46%, véi
tong dién tich ngap trong khoang d6 sdu nay la
103.680 ha.

- Theo kich ban 3, d¢ sau ngap chu yéu vao
khoang tt 100+200 cm, chiém t&i 76,94%, véi
tong dién tich ngap trong khoang do sau nay la
106.921 ha.

- Theo kich ban 4, dé sdu ngap chu yéu vao
khoang tu 50+150 cm, chiém t6i 81.47%, véi
tong dién tich ngap trong khoang dé siu nay la
113.206 ha.

- Theo kich ban 5, do sdu ngap chu yéu vao
khoang tu 50+150 cm, chiém téi 78.01%, véi
tong dién tich ngap trong khoang d6 su nay la
108.410 ha.

- Theo kich ban 6, do sdu ngap chu yéu vao
khoang tu 100+200 cm, chiém téi 75.8%, véi
tong dién tich ngap trong khoang dé sdu nay la
105.320 ha.

3.4. Két qua tinh toan thay d6i muc nudc
theo cac kich ban khac nhau

Muc nudc la c¢6 thé dang cao tii 0,4 m dén 2
m trong diéu kién c6 xét dén anh hudng ctia bién
d6i khi hdu-nudce bién dang la 0,55 m dén 0,77 m.

Trong 8 diém xét ngap, ngdp lut nhd nhit la
UBND quén Binh Thay (23 cm) va diém ngép
lut 16n nhat la gan san Bay Tra Noc (2 m). Véi
quy hoach nam 2025, di¢n tich ngép sau cé giam
nhung khong dang ké. Khu vuc d6 thi tuy khong
ngdp sau (< 50 cm) nhunglai bi anh huéng khong
nho do viéc tiéu thoat nudc trong do thi rat kho
khén, thém anh hudng cta nudc bién dang, viéc
thodt nudc sé cang kho khian hon. Dién bién
qua trinh muc nudc tai cac vi tri dién hinh ting
v6i cac kich ban tinh toan cho thdy tai 2 diém
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(Cang Vu Hang hai va UBND Binh Thuy) c6 cao
trinh mét dat x4p xi 2,5 m, khi nudc bién dang cao
nhat la 77 cm cling chi ngép tli 0,2 - 0,3 m trong
thoi gian rdt ngan (1 - 2 ngay), déay 1a khu vuc chiu
anh huéng ngap nidng nhat ctia TP Can Tho.

3.000
2.900
2.800
2.700
2.600
2.500
2.400
2.300
2.200
2.100
2.000
1.900
1.800
1.700
1.600
1.500
1.400
1.300
1.200
1.100
1.000
0.900
0.800 Cang v

Hang

Hai,

Quan

Ninh

Kiéu
—o—KBO 1.483 1.478 1.510 1.508 1.482 1.341 1.577 1.432
—a—KB1 2.594 2.571 2.591 2.586 2571 2.320 2.449 2.492
KB2 2.668 2.661 2.680 2675 2.661 2.404 2.538 2.563
——KB3 2.895 2.887 2.907 2.900 2.886 2.613 2759 2784
—w— KB4 2.516 2512 2.541 2.545 2.509 2.239 2.389 2427
KBS 2.603 2.599 2624 2.625 2.600 2.335 2475 2523
——KB6 2.835 2.831 2.855 2.859 2.826 2.545 2.700 2.749
——CBDMN  2.533 2.567 1.264 0.950 1.000 0.887 2377 1.205

Hinh 11. Cao do myc nuoc (CPDMN) lon nhat tai
mot s6 vi tri dién hinh ung

\%

MUC NUOC (M)

My
QuanUy UBND  Khanh, Buudién Buudiéen NHNN — UBND
Binh Quan  Huyén  Huyén  Huyén Huyén  Quan O
Thiy CaiRang Phong Thoilai CoB6  ThétNét — Mon
Pién

voi cac kich ban nuoc bién dang

D0 SAU NGAP (M)

Cang vu . My
Hang QuanUy UBND  Khanh, Buudién Buudign NHNN  UBND.
QuanCai  Huyén  Huyén  Huyén  Huyéen Quan O
Quan  Thiy  Réng  Phong Théilai CoDS ThétNSt — Mon
Ninh Kiéu Dién

——KBO 0 0 0246 0558 0482 0454 0 0.227
—=—KB1 0061 0004 1327 1636 1571 1433 0072  1.287
KB2 0135 0094 1416 1725 1661 1517  0.161  1.358
——KB3  0.362 0.32 1.643 1.95 1886 1726 0382 1579

Hai, Binh

KB4 0 0 1.277 1.595 1.509 1.352 0.012 1.222

KB5S 0.07 0.032 1.36 1.675 16 1.448 0.098 1.318
——KB6 0.302 0.264 1.591 1.909 1.826 1.658 0.323 1.544
—CDMN 2533 2.567 1.264 0.95 0 0.887 2377 1.205

Hinh 12. B¢ sau ngdp tai cac vi tri dién hinh trén
dia ban TP Can Tho irng

Vvoi cac kich ban nuoc bién dang

Dién bién qua trinh muc nudc cling cho thdy,
san xudt ndong nghiép tai TP Can Tho bi anh
hudng nghiém trong dudi tac dong ctia nudc bién
dang. Tai cac khu viic ngoai 6 nhu O Mén, C6 Do,
My Khanh, Phong Dién... khi nudc bién dang
cac khu vuc nay sé bi ngdp nghiém trong véi
thoi gian ngap lién tuc, kéo dai tii thang 8 dén
thang 11 hang ndm. Kém theo d6, khi nudc bién
dang sé dan dén la xudt hién sém hon (ti 0,5 -
1 thang) va rut cham hon.

3.5. Dé xuit giai phap chong ngip cho ving
nguy co ngap cao

Giai phap x4y dung dé bao va cac cong (déap
tran) ngan triéu: cao trinh thiét ké dinh dé dé dam
bao do an toan la +0,5 m so véi muc nudc thuy
triéu dinh; xay dung 18 cong trinh ngan nudc doc
theo tuyén dé bao c6 khéu do khac nhau.

Giai phap xay dung ho diéu hoa va nang cap
hé thong thoat nudc: xay dung 2 ho diéu hoa cd
tong dién tich 48,5 ha; nao vét kénh muong, xay
dung mdi va cai tao hé thong cong thoat nudc bi
hu hong, khong ddm bao du tai khi cé mua lén.

Céc giadi phap khac dé nang cao hiéu qua
chong ngap khu vuc noi thanh TP Can Tho: tang
dién tich thdm bé mdt nham giam tai lugng nudc
mua d6 vé hé thong thoat nudc, thu va tri nudc
mua ho gia dinh d€lam cham téc d¢ xa nudc mua
xudng hé thong thodt nudc, nham gidm ap luc
cho hé thong thoat nuéc.

3.6. Dé xuat giai phap giam ngap cho khu
vuc c6 nguy co ngap trung binh

Xay dung hé thong dé bao bao vé ngan la toan
khu vuc nay véi chiéu dai 50 km, véi cao trinh
dinh 3,2 m.

Xay dung 4 céng ngan triéu doc tuyén dé (khau
do bang bé rong kénh) ngin nudc tu song Hau
chay vao khi thuy triéu hay 1a 1én cao, va x4 nué6c
ra song khi nuéc xudng.

3.7. D€ xuit giai phap cho khu vuc ngoai
thanh c6 nguy co ngap thap

Xay dung cac cong l6n ngan la va thuy triéu
chay vao qua cac nhanh song 16n. Cac céng nay
chi ngan nudc chay vao khi xay ra 1a 16n hay triéu
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cudng cao, con trong diéu kién binh thudng thi
van dé cho 1 tran vao khu vuc nay dé tao ra lugng
phu sa phuc vu cho ndng nghiép.

4. KET LUAN

Két qua nghién ctu tng véi cac kich ban
nudc bién dang la 65, 75 va 100 cm da bude dau
xac dinh dugc muc do ngap lut tai 08 vi tri dién
hinh ctia TP Can Tho trong nhiing nam qua
dudi tac dong ctia mua, thiy triéu va la. Dong
thoi mod ta dugc dién bién vé ngap lut ctia TP
Can Tho trong tuong lai khi chiu anh hudng
cta bién d6i khi hdu - nudc bién dang, trong
doé, ngéap lut nho nhat la UBND quén Binh Thuay
(23 cm) va diém ngép lut 16n nhat la gan san Bay
Tra Noc (2 m).

So sanh kich ban bién ddi khi hau - nudc bién
déng cho Viét Nam cua BTIN&MT xuét ban ndm
2012 thi 3 muc nudc bién ding ting v6i moc thai
gian ndm 2100 lan lugt 1a 65, 75 va 100 cm so véi
mo&c nam 2016 1a 55, 59 va 77 cm la cao hon. Vi
vay nhom tac gia lya chon kich ban bién d6i khi
hiu - nuéc bién ddng nam 2012 véi miic dang t6i
da d€ tinh todn. Do céc tai liéu vé dia hinh con
han ché, dong thai cac két qua tinh toan dya trén
cac kich ban nuéc bién dang ctia BIN&MT, nén
chua dat dugc do chinh xdc cao nhat, no la co sé
dé tham khéo dinh hudéng cic giai phdp phong
chong ngép lut cho TP Can Tho trong diéu kién
bién d6i khi hau - nudc bién dang tuong lai.
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UNG DUNG MO HINH SWMM DE XUAT GIAI PHAP GIAM NGAP
CHO QUAN BINH THUY, THANH PHO CAN THO

APPLYING SWMM MODEL TO PROPOSE SOLUTIONS FOR FLOOD MITIGATION
AT BINH THUY DISTRICT, CAN THO CITY

Nguyén Ngoc Toan, Nguyén Dinh Giang Nam,
Nguyén Vo6 Chau Ngan*

ABSTRACT:

The study aims to assess the drainage capacity and propose solutions to reduce flooding at Binh Thuy district -
Can Tho city. The SWMM model is used to simulate the water level and urban runoft due to rainfall, high tide
and sewage system. The simulation results show that most of sewage routes are not able to meet the drainage
demand in heavy rain and high tide conditions. The study has proposed increasing the capacity of the drainage
system to ensure the drainage system is not overloaded the designed water flow without increasing the size and
incurring losses due to waterlogging. In addition, it is necessary to constructing and upgrading sewer lines. The
results of the study can support the decision-making process, promulgating appropriate policies and planning
for urban drainage management of the district in particular and the city in general under the impact of climate
change and economic development.

KEYWORDS: drainage system, flood mitigation, SWMM model, urban flooded, Binh Thuy district.

TOM TAT:

Nghién ctiu nhdam danh gia kha nang thoat nudc va dé xudt cac giai phap gidm ngép cho mang luéi thoat
nudc do thi tai quan Binh Thuy - thanh phé Can Tho. M6 hinh SWMM dugc st dung dé€ mé phong muc nude
va dién bién dong chay do6 thi do mua, triéu cudng va hé thong thoat nudc thai. Két qué cho thiy hau hét cac
tuyén thoat nudc chinh khong dap ting nhu cau thoat nudc trong diéu kién mua lén va muc nudc triéu dang.
Nghién ctiu da dé xuit cac phuong an dam bao hé thong tiéu thoat khong bi qua tai so véi luu lugng nudc thiét
ké ban dau thong qua ting cong sudt ctia hé thong thoat nudc ma khong tang kich thudc va khong phat sinh
ton that do ngip ung. Bén canh d6 cin tién hanh giadi phap xiy dung va nag cdp cic tuyén céng. Két qua c6 thé
ho trg qud trinh ra quyét dinh, ban hanh cac chinh séch va quy hoach phut hgp cho quan ly thoat nuéc d6 thi
cta quin duéi tac ddng cta bién ddi khi hiu va phat trién kinh té.

TU KHOA: h¢ théng thodt nudc; gidi phdp gidm ngdp; mé hinh SWMM; ngdp ving do thi; quan Binh Thiy.
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B6 moén Tai nguyén nudc - Khoa Moi truong va Tai nguyén thién nhién - Trudng Dai hoc Can Tho

Email: nvengan@ctu.edu.vn
Tel: 0918432342

1. DPAT VAN PE

Thanh ph6é Cén Tho (TP Cén Tho) nam &
trung tdm dong bang song Cliu Long véi mang
luéi song ngoi day ddc, chiu anh hudng béi cac
yéu t6 tac dong, dac biét hién tugng nudc bién
dang da tao ap luc dén kha nang tiéu thoat nudc,
nguodn cung cap nudc sach, cac dich vu vé sinh
(Huong & Pathirana, 2013). Binh Thuy la quén
trung tam cua TP Can Tho c6 vi tri dia ly thuén
lgi d€ phat trién kinh té - xa hdi va téc do do thi
héa nhanh chéng. Tuy nhién, sy phét trién manh
mé trong nhiéu nam qua da va dang dat ap luc
kiém soat ngudn nudc va chat lugng nude. Ngoai
ra, viéc dau tu cho cac cong trinh ky thuat ha tang
d6 thi chua theo kip véi t6c do phat trién nhu hién
nay ciing gop phan dan dén nhiing tac dong tiéu
cuc dén cong tac quan ly nudc do thi. Mot trong
nhiing hdu qua ndng né la tinh trang ngap lut
thudng xuyén xay ra v6i muc do ngay mot 16n gay
anh hudng nghiém trong dén qua trinh phat trién
kinh t€ - xa hoi, cudc song va stic khoe ctia nguoi
dan va 6 nhiém moi truong (Nguyen et al., 2014).

Viéc tim ra nhiing giai phap d€ giam thiéu tinh
trang ngdp lut cho quan Binh Thty néi chung va
TP Can Tho ndi riéng la hét stic can thiét nham
dam bao kha nang thodt nudc, han ché tac dong
dén moi trudng va phat trién do thi mot cach bén
viing. Nghién ctiu dugc thuc hién véi muc tiéu
xdc dinh cac yéu t6 anh huéng dén nguy co ngap
lut, danh gia nang luc tiéu thoat nudc, dé xuat
cai tao hé thong thoat nudc nham giam ngép cho
quan Binh Thay, TP Can Tho st dung m6 hinh
SWMM - Storm Water Management Model.

2. PHUONG PHAP NGHIEN CUU

2.1. Thu thép s6 liéu

S6 liéu so cap: khao sat anh hudng ctia mua va
muc nudc tri€u & cac tuyén duong tai cac phudng
Bui Hiu Nghia, An Théi, Binh Thuay, Tra An,

200

Tra Noc, Long Hoa, Long Tuyén va Théi An Dong
ctia quan Binh Thuy.

S6 liéu thi cap: ban d6 cao do, ban do st dung
dat, ban d6 mang luéi thoat nudc, thong tin d
liéu mang luéi thoat nude ctia quén Binh Thuy; s6
liéu mua va thuay triéu ctia Trung tam khi tugng
thay van TP Céan Tho, Quy hoach thoat nudc
TP Can Tho dén nam 2030, tAm nhin dén nam
2050 ctia Uy ban nhan dan TP Cén Tho.

2.2. Phuong phap thuc hién

Nghién ctu tién hanh mo6é phdng mang luéi
thoat nudc va danh gia kha nang thoat nuéc khu
vic nghién ctiu baing m6 hinh SWMM version
5.1.012.

2.2.1. Co s6 chay mo hinh SWMM cho qudn
Binh Thuy

- Dia hinh khu viic TP Can Tho ¢6 d6 déc thoat
nudc dam bao, chiéu dai thoat nudc tu trung tam
khu vuc nghién ctiu ra noi thoat nuéc (song Hau)
khong 16n.

- TP Can Tho nang cép 1én do thi loai I nén can
c6 nhiing giai phap gidm cudng do dong chay dé
dam bao hé thong hién htiu c6 thé tiéu thodt; hodc
c6 gidi phap cong trinh mé rong mang lusi duong
ong lam tang kha nang tiéu thoat ctia hé thong.

- Vé ho diéu hoa do khong gian ctia do thi
han ché nén giai phap nay khong kha thi. Giai
phap cong trinh tram bom ciing khong kha thi
do chiéu dai tiéu thoat ra ctia tiéu ngan, do doc
phu hop cho tiéu thoat két hgp muc nudc ngoai
ctia tiéu bién doi theo tri€u vi vay trong thoi gian
ngan hé thong c6 thé tiéu thoat dugc.

2.2.2. Xay dung va 1ing dung mé hinh SWMM

a) So liéu ddu vao va diéu kién bién

- Dii liéu mua: nghién ctiu nay st dung s6 liéu
do mua cua tram Can Tho d€ tinh todn, két hgp
v6i nghién ctiu ctia Vo Quoc Thanh et al. (2014)
ghi nhén lugng mua tai Can Tho & ndm 2030
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sé tang khoang 8% so v6i nam 2015. Dong thoi
dua vao tai liéu mua 26 nam ctia LAm Véan Thinh
(2009), mua & TP Cén Tho co thé theo quy luat
phan b6 mua Chicago. Tu do6 tinh toan dugc
lugng mua thiét ké cho TP Can Tho véi tan sudt
10% trong thoi doan 90 phut la 86 mm.
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Hinh 1. Dit lieu muwa chay cho nam 2015
va nam 2030

- Diéu kién bién - s0 liéu triéu: diéu kién bién
ctia mang luéi thoat nuée la muc nudc triéu song
Hau tai tram do Can Tho. Muc nuéc mo6 phong
& cac nam 2050 cao hon khoang 0,5 m so véi s6
liéu muc nuéc nam 2000 (Van Pham Dang Tri &
Nguyen Hieu Trung, 2012). Ap dung cong thiic
noéi suy c6 muc nudc triéu nam 2015 tang 0,15 m
va nam 2030 tang 0,3 m so v6i muc nudc triéu
nam 2000.

(m]

TR =

Muge nude trigu

Thai gian (gior)

— 015 — 2030

Hinh 2. Dit liéu triéu chay cho nam 2015
va nam 2030

- Diac trung vé hé thong thoat nudc: so liéu hé
thong thoat nudc khu vuc du an gom 6 ctia xa, 17
luu vuc, 18 ho ga va 18 cong tham khao tui tai liéu
quén ly hé thong thoat nudc ciia Cong ty C6 phan

Cap thoat nudc Can Tho va cip nhét qua khao sat
thuc té.

- Luu lugng nudc thai: két qua luu lugng nudc
thai thong qua mo hinh dugc xay dung trén phan
mém Vensim la két qua dau vao ctia tung kich
ban khac nhau (ndm 2015 hay 2030) trén mo
hinh SWMM.

b) Cap nhat vimg tham va cong két hgp ho ga
tach dong

- Cap nhét vung tham: tii mang luéi thoat nuéc
dugc ké thiia, ving tham dugc cap nhat thong
qua ty l¢ dién tich khong tham (% Impervious)
cua tting ti€u luu vuc trong vung nghién ctiu &
thoi diém hién tai.

- Cap nhat cong bao két hgp ho ga tach dong:
cac tuyén céng bao va ho ga tach dong dugc xay
dung dé tach mot phin nudc thai ti hé thong
cong chung di vé nha may xt ly. Viéc cdp nhat
dugc thuc hién bang cach xac dinh cac tuyén
cong va ho ga tach dong tii ban do6 thu thap. Sau
do, thiét dat va khai bao thong s6 cac thanh phan
vao mang lué6i trén SWMM.

Thanh phan mo hinh: hién trang khu vuc
nghién ctiu khong cé tram bom va ho diéu hoa
nén mo hinh chi moé phong cac thanh phin gom
(i) hé théng duong 6ng, (ii) luu vuc cho tling
tuyén cong, (iii) ho ga, ctia xa.

Mo phong dong chay bang phan mém SWMM:
ke thita mang luéi thoat nudc da s6 hoa trén phan
mém SWMM (Nguyén Thanh Loc, 2016) ciing
nhu dya vao nhiing s6 liéu thu thap tuong ting
cac kich ban va cac giai phap da dé ra, viéc mo
phong sé dugc tién hanh dya trén tling kich ban
khac nhau thong qua viéc két ndi cac thanh phan
va di liéu trong mo6 hinh. Chay mo hinh dya trén
gia thiét diéu kién thoi tiét bat lgi nhat hay thoi
diém luu lugng mua va muc nudc triéu xuit hién
cung nhau. Tuy theo thoi diém tling kich ban ma
¢6 su khac nhau vé bo s6 liéu mua va triéu (nam
2015 hay nam 2030).

Biéu thi d¢ siu ngép tai cac nat: sau khi mo
phong, ban d6 ngap thé hién luu lugng ngap
tai cac vi tri vao thoi diém triéu cao nhat tuong
ting v6i gid tri do sau ngap 16n nhat tai cac nut.
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Véi gia sti chiéu rong binh quan cac tuyén duong
la 20 m va chiéu dai ctia cac diém ngap la 60 m,
dién tich ngép binh quin ctia mét diém 1a 1200
m?, cung véi budc thoi gian chay la 5 phut.
Bang 1. D6 sau ngép tuong tng luu lugng
tai cdc nut ngap

Luu lugng ngéap (m?/s) Do sau ngap (m)
0,2 0,05
0,4 0,10
0,8 0,20
1,2 0,30

3. KET QUA VA THAO LUAN

3.1 Xét anh huéng ciia mua dén hé thong
thoat nuéc

Duia trén nhiing nguyén tit phén chia luu vuc,
doan, nut, tién hanh phéan chia luu vuc bd phan
va s do hoa hé thong thoat nudc quin Binh
Thuy. Sau khi thiét lap so d6 hé thong, tién hanh
thiét 1ap cac thong s6 cia mo hinh nhu thong s6
hé thdong, thong s6 mua, thuy triéu, cac nat thu
nudc, tuyén thoat nudc... (Hinh 3).
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Hinh 3. Do ngap sdu tai thoi diém mua lo6n nhat
0 cdc nut

Két qua mo phong dién bién dong chdy mua
tuyén duong Tran Quang Diéu, Nguyén Viét Diing
xa nudc ra song Hau cho thdy tai thoi diém dau
tran mua va gitia trdn mua luu lugng trong 6ng
tang nhanh, doan ngap sdu nhat nut J9, nut J10,
nat J11. G thoi diém cudi tran mua, mic ngap
da vuot qua kha nang chuyén tai ctia duong ong,
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ddc biét 1a doan Ong & nut J6, nut J9, nut J10, nat
J11,natJ12, nut J13, nut J16 do luu lugng nude qua
16n so v6i duong kinh 6ng. Khao sat thuc dia thi
tuyén duong cé ngap, két qua giong nhu mo phong
cta md hinh. Diéu nay c6 nghia la viéc chon cac
thong s6 dau vao ctia md hinh la hgp ly (Hinh 4).

| oot b 24 5|

Water Elevaton Profile: Node JB. OF

g et 1 =yl

Hinh 4. Dién bién ciia dong chay trén tuyén thoat tir
Tran Quang Diéu, Nguyén Viét Diing ra séng Hdu
tai thoi diém 2h15’ (trdi)
va khi két thiic tran mua (phai)

Van toc dong chady trong cac tuyén dudng 6ng
dao dong tti 1,8 - 2,1 m/s. Van t6c nhé nhatla 1,8
m/slén hon gid tri V_ = 0,7 m/s (d6i v6i dudng
codng tron). Do d6 viéc chon duong kinh 6ng va
chiéu sau chén cong cling nhu do doc cong la
hop ly.

Bang két qua ctia clia xa c6 do sau muc nudc
toi da 0,42 m. Khi tinh toan trudng hgp ctia xa
chiu anh hudng cta triéu, st dung két qua nay dé
xac dinh thoi diém cta van sé dong va chiéu cao
ctia ctia van mot chiéu. Xét quan hé gitia cac dai
lugng, tai ctia xa O5 luu lugng nudc thai l6n nhat
dat 6,2 m*/s v6i d sau trong cong la 1,30 m.



Hoi thdo Khoa hoc Quéc 16 Phat trién Xay dung bén viing trong didu kién Bién ddi khi hdu khu vic ddng bdng Séng Cliu Long  S]edspLiPA

Bang 2. Két qua

mo phong dién bién dong chay mua cia nhiing tuyén duong quan Binh Thiy

Dbuong Lé Hong Phong
xa nudc ra Song Hau

Sau 2h15’ luu lugng dong chdy trong dudng 6ng van ddm bao kha ning thodt
nudc. Tuy nhién, dén cudi tran mua vao khoang 06 gio thi luu lugng nudc trong
ong da ngap vugt kha nang truyén tai cia duong 6ng

buong Cach Mang
Thang Tam, nudc xa ra

Dong chay vao doan thoi diém dau va gitia trdn mua, muc nudc trong 6ng khong
6n dinh. Lugng nudc trong 6ng & thoi diém két thuc mua bi ngép sau

song Hau
buong Huynh Man | Luu lugng nudc trong 6ng ting nhanh tling gic cho dén khi két thic mua, doan
Dat, nudc xa ra séong | 6ng khong dam bao thoat nudc. Dédc biét, doan 6ng & cac nut s6 J14 - nat J15 luu
Héau lugng dong chay vugt ngudng, hiéu qua thoat nudc kém
Dbuodng Nguyén Viét | Thoi diém 2h30 va két thuc mua, muc nude 6 nat J3 - nat O2 thay d6i theo thoi

Xuan, nudc xa ra giap
song Tra Noc va song
Hau

gian; gitia tran mua luu lugng dong chay trong ong tuong doéi tii 2h30° dén 40 gio.
Tuy nhién, tii 5 - 6h muc nudc trong doan 6ng nut J3 - nut O2 ¢6 luu lugng vugt
ngudng truyén tai

Dudng Lé Thi Hong
Gam xa nudc ra song
Tra Noc, song Hau

Tai hai thoi diém ctia trdn mua, luu lugng nudc trong ng tang dan theo gio va
lugng nudc mua trong dudng dng vugt ngudng truyén tai

budng Lé Hong Phong
xa nudc ra Song Hau

Sau 2h15’ luu lugng dong chay trong dudng 6ng van dam bao kha nang thoat
nudc. Tuy nhién, dén cudi trdn mua vao khoang 06 gio thi luu lugng nudc trong

ong da ngap vuot kha nang truyén tai cua dudng ong.

Hinh 5. Két qua tai cira xd nuée dwong
Tran Quang Diéu, Nguyén Viét Diing d6 ra séng Hiu

3.2 Anh huéng mua va triéu dén hé théng

thoat nudc

Day la truong hop

hudéng dén hé thong thoat nudc la mua va triéu
cuong. Dao dong muc nudc triéu va duong
cong ddc tinh md phong cho trudng hop nay
dugc trinh bay trong Hinh 6.

HE e Nooe 05 ,E‘LE—I Time Series Editor x
Depth Lateral Inflow Total Inflow
Days Hours. (ft) (CF5) (CFS5) jimt Series Name
0 00:15:00 0.10] 0.00 0.00 [ Triewthietie
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0 01:00:00 0.10 0.00 0.00
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0 01:36:00 010 0.00 0.00 =3
0 01:45:00 010 0.00 0.00
0 02:00:00 010 0.00 0.00 EAEnter time seies data in the table below
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0 02:30:00 031 0.00 293 Date Time A View
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Hinh 6. Biéu do dao dong myc nudc triéu

va dwong cong dac tinh
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Hinh 7. Myc nude trong cong thodt khi ¢ triéu tai thoi diém 2h15’ (trdi) va 6h (phdi)

Bang 3. Két qua mo phong dién bién dong chay mua va triéu ctia nhiing tuyén duong

Tuyén dudng

Két qua mo phong

Dbuong Lé Hong Phong xa
nudc ra Song Hau

Tai thoi diém bat d4u triéu cudng, tuyén 6ng nit J5 - ctia xa O3 bi anh hudng tuy
nhién hé thong van diéu tiét dugc kha niang thoat nude. Khi két thuc triéu cudng,
tat ca cac doan 6ng trong hé thong déu bi anh hudng bai triéu, tinh trang ngap &
muc do nhe, luu lugng dong chay khong qua 16n so véi dudng kinh 6ng

buong Cach Mang Thang
Tam, nudc xa ra song Hau

Luu lugng tri€u chdy vao hé thong trong khoang thai gian tii 3 - 6h khong qua
16n, dudng 6ng van dam bao kha nang diéu tiét nudc

Dbuong Huynh Man Dat
nudc xa ra song Hau

Tai thoi diém 2h, triéu cudng bat ddu xdm nhap vao dudng 6ng, dac biét 1a
tuyén cdng gan clia xa nudc ngdp sau vugt ngudng. Thoi diém 6h, cac doan
ong khong dam bao dugc stic chiu tai cua khoi lugng nude

Dbuong Nguyén Viét Xuan
x4 nudc ra song Tra Noc
va song Hau

Luu lugng triéu chay vao hé thong trong khoang thoi gian 2h15” dén 6h la
khong qua 16n, duong 6ng thoat van ddm béo kha ning diéu tiét nudc

buong Lé Thi Hong Gam
x4 nudc ra song Tra Noc
va song Hau

Luu lugng triéu chay vao hé thong ti 2h30” dén 6h khong qua 16n, dudng

Ong khac van dam bao kha ning diéu tiét nudc. Tai thoi diém bat dau, nhiing
tuyén céng gan ctia xa anh hudng bai triéu cudng. Tai thoi diém két thuc, triéu
cuong trong hé thong chi & muc do nhe, hé théng dam bao kha nang truyén tai
thoat nudc tot, khong xay ra tinh trang ngap do thi

Dién bién dong chay khi c6 mua két hgp triéu
cuong trén tuyén duong Tran Quang Diéu, Nguyén
Viét Diing xa nudc ra song Hau cho thiy hé thong
thoat nudc bi ngdp nang do muc nudc triéu qua
cao, luu lugng chay tii ngoai song vao hé thong 16n,
c6 thé xdy ra tinh trang thodat khong kip gay ngap
duong, luu lugng va ap luc qua cong rat 16n.

3.3 Giai phap thoat nudc bén viing cho quan
Binh Thuy
3.3.1. Phan tich cdc nguyén nhdn ngdp ting

- Tang luu lugng dong chay do su gia ting vé
cuong do mua va dong chay bé mat, dac biét la
khi luong mua thiét ké gia tang.
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- Gia tang anh hudéng nudc tran ngugc do muc
nudc bién dang lam dnh hudng t6i kha néng tiéu
thodt ctia hé thong cong tai khu vic nghién ctiu.

- Qua trinh do thi hdéa lam gia tang dong chay
bé mat anh hudng t6i kha nang tiéu thoat ctia hé
thong néu khong cé nhiing bién phap can thiép
kip thoi.

3.3.2. Gidi phdp dé xudt gidm ngdp cho qudn
Binh Thuy

a) Gidi phdp qudn ly hiéu qud BMP (Best
Management Prac-tice)

- Gidi phap BMP dam bao hé thong tiéu thoat
khong qua tai so véi luu lugng thiét ké ban dau.
Day la nhiing giai phap trién khai trén bé mat co6
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kha néng gia taing cong suit ma khong ting kich
thudc hé thong cong thoat dudi mat dat va khong
phat sinh t6n that do ngap ung.

Trong nghién ctiu nay, két cau do thi ctia quén
Binh Thuy dugc dé xuat mé rong véi cac ciu truc
xanh bao gom mai nha xanh, tuong xanh, hé
thong thu nudc mua & ho gia dinh; cac cong vién
nho, via hé thdm, muong loc sinh hoc cho cong
trinh cong cong. Nhiing cong trinh nay la noi tri
nudc mua, dong thai cai tao vi khi hdu cho ngusi
dan trong nhiing ngdy ning néng. Ap dung cic
bién phap nay con dem lai tac dung tich cuc nhu
bé cép tdng nudc ngdm trong nhiing thsi doan
khoé han kéo dai. Mot s6 mo hinh xanh vdéi chi

phi cu thé cé thé tham khao tit nghién ctu cua
Nguyén Ngoc Hiéu et al. (2019).

b) Gidi phap cong trinh

DéE 6 thé dap ting dugc tiéu chudn thiét ké dén
nam 2050 c6 tinh dén anh hudng ctia bién d6i khi
hau, can tién hanh ca giai phap cong trinh bén
canh cac giai phap BMP. Danh muc cic cong dé
xudt lam mdi va nang cdp bao gom ca cong hop
(kich thudc tu 1,0x0,8 m dén 7,0x2,5 m) va cong
tron (60 - 200 cm) véi tong chiéu dai gan 25 km.
Danh muc nay chua bao gém cac tuyén cong
trong pham vi dy an v¢ sinh moéi truong vi day la
cac hang muc sé dugc thuc hién trong khuon kho
du an ODA v6i nguon von vay tii Nhat Ban.

Bang 4. Danh muc cac cdng hop dé xuat lam méi va nang cap

STT Loai BxH (m) Chiéu dai STT Loai BxH (m) Chiéu dai
(m) (m)
1 Conghop | 1,0x0,8 598 17 Cong hop 2,0x 1,5 703
2 Conghdp | 1,0x1,2 47 18 Cong hop 2,0x 1,8 227
3 Coénghop | 1,2x0,8 227 19 Cong hop 22x1,0 437
4 Cong hop 1,2x2,0 142 20 Cong hop 2,5%x1,2 472
5 Cong hop 1,4 x1,0 193 21 Cong hop 25x%x1,5 383
6 Conghdop | 14x14 274 22 Cong hop 3,0x1,2 406
7 Cénghop | 1,5x0,6 335 23 Céng hop 3,0 1,4 249
8 Cong hop 1,5x0,8 468 24 Cong hop 3,0x 1,5 2.100
9 Conghdp | 1,5x1,0 642 25 Cong hop 4,0 x 1,5 197
10 Coénghdp | 1,5x1,2 523 26 Cong hop 4,0 x 2,0 306
11 Cong hop 1,5x1,5 10 27 Cong hop 6,0 x 2,0 1354
12 Conghop | 1,6 x 1,2 115 28 Cong hop 6,0 X 2,5 676
13 Cénghop | 1,8x 1,2 890 29 Céng hop 6,9 x 1,5 228
14 Cénghop | 2,0x 1,0 490 30 Céng hop 7,0 x 1,5 453
15 Conghdp | 2,0x1,2 764 31 Cong hop 7,0 X 2,5 146
16 Conghop | 2,0x14 428 Tong chiéu dai 14.479
Bang 5. Danh muc cac cong tron dé xuit lam méi va nang cap
STT Loai D (mm) Chiéu dai (m) STT Loai D (mm) Chiéu dai (m)
1 Cdéng tron 600 692 Coéng tron 1.200 1.474
Cong tron 800 3.222 5 Cong tron 1.500 1.091
Cong tron 1000 3.151 Cong tron 2.000 704
T6ng chiéu dai 10.334
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4. KET LUAN - KIEN NGHI

Qua nghién ctiu ting dung SWMM tinh toan
hé thong thoat nudc cho quan Binh Thuy - TP
Can Tho, mot s6 két luan dugc ghi nhan nhu sau:

- Vé vung nghién ctiu: quan Binh Thuy c6 hién
trang xay dung day dac, do doc khong dong bod
nén cao trinh ddy céng bi muc nudc triéu khong
ché, kich thudc tuyén cong & mot s6 khu vuc chua
dap ting nhu cau thoat nudc.

- Vé hé thong thoat nuéc:

+ Hau hét cac tuyén thoat nudc chinh déu
khong dap ting dugc nhu cau thoat nudc trong
tinh trang triéu dang thuc t€ hién nay, dac biét
trong diéu kién bién ddi khi hau;

+ Viéc dau tu xdy dung co sd ha tang va hé
thong thoat nudc chua dugc quan tam ding miic,
chti yéu dau tu duong giao thong nhung khong c6
cong thoat nudc do khong c6 du chi phi;

+ Hé thong thoat nuéc ¢ khu vuc trung tam
mdc du dugc dau tu kha hoan chinh nhung do
xay dung tu lau nén khong dap tng nhu ciu
phat trién hién nay. Bén canh do, viéc xay dung
bé sung dugc thuc hién chap va khong theo quy
hoach nén chi giai quyét dugc van dé cuc bo, chua
c6 hudng phat trién lau dai;

+ Tinh trang x4y dung, 1an chiém kénh rach
lam hep ctia xa anh huong dén kha ning tiéu thoat
nudc chung cho khu vuc, day la nguyén nhan
chinh dan dén tinh trang ngap lut cho quan Binh
Thuy ndi riéng va cho TP Can Tho néi chung;

+ Qua trinh thu thap s6 liéu, khao sat thuc dia
ghi nhan sy vo y thic ctia mét bo phan ngudsi dan
trong cong tac giti gin v¢ sinh mai truong da anh
hudng nhiéu dén qua trinh thoat nudc mit cling
nhu dong chay ngam.

- Vé két qua chay mo hinh: dya trén cac s6 liéu
thu thap da chay mé hinh SWMM danh gia kha
nang thodt nudc cho quan Binh Thuy & kich ban
nam 2015 va 2030. Tuy nhién do han ché vé s6
liéu thuc do nén mo hinh chua dugc hiéu chinh
va kiém dinh. Nhom téc gia dé xudt tiép tuc cd ké
hoach dodacséliéuvétinh hinh ngéplut,ti€énhanh
hiéu chinh mo6 hinh dé két qua c6 do tin cay cao,
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c6 thé st dung cho du bdo tinh hinh thoat nudc
trén dia ban quan.

Duéi day 1a mot s6 dé xudt ngan han gitp giam
thiéu tinh trang ngap tng tai quin Binh Thuy:

- Xay dung va s6 hoa hé thong co s& di liéu
thoat nudc va kiém sodat chit ché muc nudc
trén cac tuyén song ti€p nhén thoat nudc (song
Can Tho, song Hau) d€ nhanh chéng va kip thoi
diéu khién qua trinh vin chuyén truyén tai va
tiéu thoat nuGc mua trén luu vic thoat nuéde.

- Kiém soat chit ché cao trinh nén cua céc
cong trinh xay dung mdi va ctia hé thong thoat
nudc mua tai cac khu do thi méi. Trong cac khu
do thi nay phai dam bao quy hoach dién tich
mat pht thdm nudc (cdy xanh, mat nudc, bai
cd...) dung quy dinh theo QCVN 01:2008/BXD
Quy chudn ky thuat vé quy hoach xay dung va
QCVN 07-02:2016/BXD Quy chudn ky thuét
quoc gia vé cong trinh ha tang ky thuéat do thi.

- Tang cudng giai phap thoat nudc cuc b cho
cac khu do6 thi cé cao trinh nén thap, thuong bi
ung ngap bao gom hoan thién cong trinh va mang
luéi thu gom, 1ap dat cac bé ngdm chida tam thoi
(vat liéu composite hodc bé tong cot thép), xay
dung cac tram bom thoat nudc mua cuc bo...

- Chinh quyén cén c6 chinh sach khuyén khich
ngudi dan va cac nha dau tu dp dung cic giai
phap diéu hoa nudc mua nhu xay dung ciac bé
chtia nudc mua phuc vu sinh hoat, b6 tri cac mat
pht thim nudc nhiam ting cudng kha nang thim
nudc mua xuong dat, han ché nudc chay tran gay
qua tai cho mang ludi thodat nudc.
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NGHIEN CUU NGUYEN NHAN GAY SAT LO BO SONG NHU GIA
TAI PIA BAN HUYEN MY TU, TINH SOC TRANG

STUDY ON CAUSES FOR EROSION OF NHU GIA RIVER IN MY TU DISTRICT,
SOC TRANG PROVINCE

Nguyén Thai An, Pham Quéc Thanh, Trin Van Ty,
Lé Hai Tri, Huynh Thi Cdm Ho6ng, Pinh Vin Duy

ABSTRACT:

This study aims to analyze the impact factors on erosion of Nhu Gia river in My Tu district, Soc Trang province.
Primary and secondary data such as flow velocity, bed sediment and bathymetry were collected to analyze and
find out the causes of erosion in Nhu Gia river. The results show that some river cross-sections at the meandering
sections are asymmetric due to erosion. The non-allowed erosion velocity of bed sediment (V, ) is lower than the
measured velocity (V). Hence, flow velocity is the main factor causing river bank erosion.

KEYWORDS: riverbank erosion, Nhu Gia River, flow velocity, sediment, Soc Trang.

TOM TAT:

Nghién ctiu nay nham phan tich cac nguyén nhéan gay x6i 16 b song Nhu Gia trén dia ban huyén My Tu,
tinh Séc Trang. Cac s6 liéu so cdp va thi cp nhu van téc dong chay, bun cat day va dia hinh long dan da dugc
thu thap d€ tién hanh phan tich va tim ra nguyén nhan géy ra x4i 16 bd song Nhu Gia. Két qué cho thdy mit cat
song tai cac doan sdng cong trong khu vuc nghién ctiu c6 hinh dang bat doi xtiing do anh hudng cua x6i 16 bo
song. Van toc khong x6i (V, ) ctia bun cat ddy nho hon vén toc thyc do cia dong chdy (V). Do do, van téc dong
chdy dugc xdc dinh 1a mot nguyén nhéan chinh gay ra x6i 16 bo song tai khu vuc nghién ctiu.

TU KHOA: x6i 16 b séng, song Nhu Gia, van téc dong chdy, bun cdt, Séc Treing.
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1. AT VAN PE - INTRODUCTION

Céc dong bang trén thé gidi dang tré nén dé
bi ton thuong véi x6i 16 va sut lun dat do cac dap
thugng ngudn dang giti lai mot lugng 16n bun cat
(Anthony va cs., 2015). X6i 16 b sdong dang xay
ra véi muc do ngay cang nghiém trong va de doa
cugc song cua ngudi dan hai bén bd song. Rat
nhiéu nghién ctu vé x4i 16 bo sdong 6 dong bang
song Ctiu Long (DBSCL) da dugc tién hanh. Tuy
nhién, cac nghién ctiu trudc day chi tap trung vao
hai con so6ng 16n nhat cta DBSCL la song Tién
va song Hau (Hung va cs., 2001), (Hoanh, 2015),
(Diép va cs., 2019), (Thuy et al., 2020), (Kim et al.,
2020). Trong nhiing ndm gan day, da c6 mot so
nghién ctiu vé€ sat 16 bo sdng trong cac song nhanh
cta h¢ thong song Tién va song Hau nhu nghién
ctu cua (Hoédng va Thanh, 2018; Loc va cs., 2020;
Tri va cs., 2021; Bang va cs., 2021).

Vi ché do thay dong luc hoc trong cac song
nhanh khac rat nhiéu so véi trong cac song 16n nén
can c6 thém nhiéu nghién ctu vé sat 16 bo song
trong cac song nhanh d€ c6 thé cung cip day du
kién thuc lién quan dén van dé vé sat 16 bo song.

Song Nhu Gia la mét tuyén duong thuy noi
dia cap II chay qua dia ban huyén My T4, tinh
S6c Trang. Trong nhiing nam gin day, xo6i 16
dang xdy ra rat nghiém trong tai mot s6 vi tri
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trén tuyén song nay. Chinh vi vay, nghién ctiu
nay tién hanh phan tich tinh hinh x6i 16 bé song
Nhu Gia doan chay qua cau My Phudéc thudc dia
ban huyén My T, tinh Séc Trang. Vi tri khu vuc
nghién ctiu dugc trinh bay trén Hinh 1.
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Hinh 1. Khu vuc nghién ciru

2. VAT LIEU - MATERIALS

May do van téc dong chay tu ghi MIDAS-ECM
cta Anh dugc st dung d€ do van téc dong chay
tai cac thay truc khac nhau trén moét mat cat. Vi
dau do MIDAS-ECM khong thé do dugc chiéu
sau cot nudc nén thiét bi do do duc Infinity cta
Nhat Ban dugc gin vao thiét bi do do sau d€ ghi
di liéu do sdu muc nudc tai cic diém do van t6¢
dong chady. Véan téc dong chay dugc do bang thiét
bi MIDAS-ECM va truyén tin hiéu lién tuc vé
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may tinh thong qua cap két ndi dai 30 m. Thiét
bi do van téc dong chay va do duc dugc trinh bay
trén Hinh 2.

v
PRSI S
&y

Hinh 2. May do vin toc dong chay MIDAS-ECM

3. PHUONG PHAP NGHIEN CUU -
METHODS

Nghién ctiu nay tdp trung vao bd so liéu so
cap dugc do dac tai khu vic nghién ctiu trong cac
chuyén khao sat thuc té. Cac s6 liéu nay bao gom
van téc dong chdy (V), mau bun cat day va mat
cat ngang dia hinh long s6ng khu vuc nghién ctu.
Trong do, s6 liéu bun cat day dugc thu thap dé
tién hanh phén tich thanh phén hat trong phong
thi nghiém nghiém theo phuong phap ty trong
ké nham xdc dinh kich thuéc hat trung binh (d, )
clia buin cat cdu tao bo song. Tu kich thudc hat
trung binh két hgp véi chiéu sau cdt nude trong
song (xac dinh tu s6 liéu khao sat dia hinh), van
t6c khong xdi ctia bun cét ddy (V, ) dugc xac dinh
theo TCVN 4118:2012. Van téc khong x6i cua
105°48'E
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Hinh 3. Vi tri ldy mdu va do vé mdt cdt séng

bun cat day dugc so sanh véi van toc thuc do (V)
dé xac dinh nguyén nhan gy x6i 16 bd song cua
van toc dong chay.

Vi tri 14y mau va do vé mat cat dugc mo ta nhu
trén Hinh 3.

3.1. Do van téc dong chay

Trong nghién ctiu nay, van téc dugc do theo
phuong phap do 06 diém trén thuay truc va van
toc binh quan thay truc dugc tinh theo cong thic:

Vi, +2Vy +2Vo 4 +2V56 +2Vg +Vy
10

Vip =

Trong d6: v_ vav, lan lugtla van toc dong chay
tai mat va tai day; cc van téc con lai ing véi cac
do sau 0,2h; 0,4h; 0,6h va 0,8h; véi h 1a chiéu sau
cOt nudc tai vi tri do.

3.2. Ldy mau bun cat day

Cdac mau bun cat day song ciing dugc thu thap
va luu tr bang gau Ekman va luu trii trong cac
hop nhya d€ mang vé phan tich thanh phéan hat
trong phong thi nghiém bang phuong phap ty
trong ké theo TCVN 4198:2014 (Hinh 4).

Hinh 4. Thi nghiém thanh phan hat

3.3. Do vé mat cat

Theo két qua khao sat thuc t€, song Nhu Gia
la mét song nho va khong qua sdu nén mat cat
song dugc tién hanh do bing mia tai cic vi tri
cach nhau 5 m theo phuong ngang song. S6 liéu
do mdt cat ngang sé dugc stt dung két hop véi s6
liéu do vén téc d€ ndi suy va vé biéu dé phan bo
van toc trén cac mat cat song. Chi tiét cac tuyén
do vé mdt cat dugc trinh bay trén Hinh 5.
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Hinh 5. Po mdt cdt ngang séng bang mia

3.4. Van toc khong xo6i

Van toc khong x6i cho phép 1a van téc 16n nhat
ma dong chay dat téi tri s6 ay khong gay ra sy xo6i
16 long kénh. Véan toc khong xdi cho phép phu
thudc vao tinh chat co ly ctia dat noi tuyén kénh
di qua, lugng ngdm phti sa va tinh chat phu sa ctia
dong chay trong kénh; luu lugng ctia kénh, kich
thudc mat cat ngang cta kénh va cac yéu t6 thuy
luc ctia dong chay trong kénh. Theo Gonsarop va
codng sy (2008), gia tri ctia van toc khaoi dong v,
tic la van toc trung binh bé nhat ctia dong chay
dé hién tugng bat d4u tach cic hat don doc cua
dat khong dinh trén day dugc xdy ra mot cach
lién tuc, dugc xac dinh theo cong thtic (2) va (3):

- Khi t6 hgp cta dat 1a dong nhit:

0,8H |2 -7, )d
v, =1g® g(v1=Yn) )
d 1,75y,
- Khi t6 hgp cua dét tai ddy long dan la khong
dong nhat:
2¢(v,-7,)dy . 0.88H
v, = g(v1—va)de Ie 3)
1,75y, ds

Trong d6 d la duong kinh hat (mm); d5 la
duong kinh ctia cac hat 16n nhét chiém 5% toan
b6 lugng bun cit (mm); d, 1a duong kinh trung
binh ctia hon hgp bun cat (mm); y;; v 1an lugt la
trong lugng thé tich ctia bun cat va nude (kN/m?);
va H 1a chiéu sau dong chay (m).

4. KET QUA VA THAO LUAN - RESULTS
AND DISCUSSION

4.1. Hién trang sat 16 bo sdng Nhu Gia

Tai thoi diém khao sat, bd song Nhu Gia xuit
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hién mdt s6 doan dang bi sat 16 rat nghiém trong
v6i véch sat 16 gan nhu thing ding va &n siu vao
dat lién. Tai mot s6 vi tri, cac bién phap bao vé ba
da dugc xay dung tii don gian dén kién c6 nhu
hang rao tdm ton xi ming va tuong bé tong dé€ giti
dat (Hinh 5). Tuy nhién, cac bién phap nay gan
nhu khong c6 tac dung vi x4i 16 van dang dién ra
ngay dudi chan cac tudng bé tong va lam cho cac

tuong nay bi bién dang.

Hinh 6. Hién trang sat lo bo song Nhu Gia
4.2. Phén tich mat cat song

trong doan séng c6 dé cong rat Ién.

= MC 1-1--MC 2-2--MC 3:3~-MC 4-4 — MC 5-5—MC 6-6

h (m)

......
Oy U o L) N s @ = P

0 20 40 &0 80 100
Khoang cach ngang ba (m})
Hinh 7. Mat cat song

Hinh 7 thé hién hinh dang cdc mdt cat ngang
song Nhu Gia tai khu vuc nghién ctiu véi quy udc
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ba trai la bo song phia chtia Phude Long (Hinh 2).
Céac mdt cat song dugc thé hién trén Hinh 7 cho
thay hinh dang bat doi xting v6i mot bén vach
bad rat doc (m = 3-5) va mot bén tuong doi thoai
(m = 10-20). Dac biét tai cdc mat cat MC 4-4 va
MC 5-5, long dan bi léch hin vé phia b tréi vi
day 1a 2 mit cat nam trong doan song c6 do cong
rat 16n.

4.3. Phan tich thanh phan hat

Theo két qua khao sat thuc té, sat 16 bo song
trong khu vuc nghién ctiu chu yéu dang xay ra
bén bad trai cua song Nhu Gia. Vi vay, két qua
phan tich thanh phan hat cia mau bun cat day
song tai mot s6 diém doc theo ba trai ctia song
Nhu Gia ti mit cit MC 1-1 dén MC 6-6 sé dugc
tap trung phan tich.

buong cong cdp phdi cia mau bun cat tai
cac vi tri 2-3, 3-3, 4-3 va 5-3 duoc thé hién trén
Hinh 8. Cé thé thay kich thudc hat trung binh
(d,,) cia cic mau bun cat phan b6 trong khodng
ti 0.045 mm dén 0.055 mm. Cu thé, kich thuédc
hat trung binh tai vi tri 2-3 1a 0.045 mm, tai vi tri
3-3140.052 mm, tai vi tri 4-3 va 5-3 12 0.047 mm.
Can ct theo kich thudc hat trung binh, cdu tao
bo song Nhu Gia chu yé€u 1a cat nho, bui va bun
(TCVN 4118:2012).

+2-3=3-34-3 53
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1.00
Hinh 8. Cap phéi hat tai cdc vi tri sat bo trdi séng

4.4. Van toc dong chay

Theo nghién ctiu ctia (Leopold and Langbein,
1966), tai cac doan song cong, ngoai thanh phan
van toc theo phuong doc song con c6 mot thanh
phan van t6c ngang bo. Chinh cac thanh phan

van toc ngang bd nay la nguyén nhan gay ra xoi
16 bo song. Vi vay, van toc dong chay tai mat cat
MC 5-5 va MC 6-6 dugc chon dé phan tich.

Phan b6 van toc trén cac mdt cat nay dugc
thé hién trén Hinh 9. C6 thé thdy van t6c dong
chay phan b6 1éch vé phia bo trai. Cu thé, tai mat
cat MC 5-5, van t6c dong chay 16n phia bo trai
c6 gia tri phan bo trong khoang 0.20 - 0.30 m/s
trong khi d6 van t6c tai bo phai trén mat cat nay
chi dat gia tri tit 0.06 dén 0.10 m/s. Tai mat cat
MC 6-6, van téc dong chay tai bo trai phan bo
trong khodng 0.20 - 0.30 m/s va van toc tai bo
phéi bang 0.10 — 0.20 m/s.

Y, ——
- :f'ﬁm A il 0 5 10 i5 0 m
0,064 - 0,103 myis .
0103 - 0,145 m's
0,145 - 0.198 m's
ER0 198 - 0,258 mis
. ) 258 m's MC 5-5

- < 0.161 mis
10,161 - 0,203 m/s
0,203 - 0,237 mis e ™
0.23? 0,264 m/s
B 0,264 - 0,298 m/s
=298 mis
MC 6-6

Hinh 9. Vin toc dong chay tai cac mat cat
MC 5-5 va MC 6-6

D€ danh gia anh hudng cua van t6c dong chay
dén x6i 16 bo song, nghién ctu tién hanh so sanh
van toc dong chay va van toc khong xdi cta bun
cat tai bo trai cua song Nhu Gia. Theo (TCVN
4118:2012), van toc khong x6i ctia bun cat dugc
x4c dinh dya vao kich thuéc hat trung binh (d,))
va chiéu sau cdt nude trong kénh. Tt Hinh 7, ta
xac dinh dugc cot nude trong kénh h (m) cé gia
tri 16n hon 3 m. Gid tri d_  cia cdc mau bun cat
cling da dugc xac dinh & trén dua vao Hinh 8.

Van toc khong x6i va van toc thuc do tai cac vi
tri sat b trai ctia cdc mat cat MC 5-5 va MC 6-6
dugc thong keé trong bang sau.

Bang 1. Van toc khong x6i va vén téc thuc do

TT | Vitri | d V,, (m/s) V (m/s)
(mm)
5-3 0.047 | 0.19-0.26 0.20-0.30
2 6-3 0.052 | 0.26-0.40 0.20-0.30
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T céc s6 liéu trong Bang 1 c6 thé thay tai mat
cat vi tri 5-3, van toc dong chay tai thoi diém khao
sat 16n hon van toc khong x6i ctia buin cat cdu tao
day song. Day la mot nguyén nhan gy ra x6i 16
bo song tai vi tri 5-3 la vi tri sat bo trai cia mat
cat MC 5-5. Tai vi tri 6-3, van t6c khong x6i cua
bun cat16n hon véan toc thuc do ca dong chay. Vi
vay c6 thé két luan dong chay khong gay ra x6i 16
tai vi tri nay. Tuy nhién, gia tri vin t6c dong chay
thuc do chi dugc thuc hién trong mét thoi doan
ngan (trong mot ngay 28/03/2021).

5. KET LUAN - CONCLUSIONS

Cac két qua phén tich cho thay long song khu
vic nghién ctiu c¢é hinh dang bat doéi xing dac
biét tai cdc doan song cong, long dan bi léch hin
vé phia lung cta dudng cong. Van téc dong chay
la mdt nguyén nhéan gay x6i 16 bo song tai MC 5-5
do van t6c dong chay thuc do tai mat cat MC 5-5
16n hon van téc khong x6i ctia bun cat. Trong khi
dé tai vi tri 6-3 trén MC 6-6, van toc khong x6i
cua bun cét 16n hon véi van téc thuc do nén van
toc dong chay khong phai la nguyén nhan gay ra
x06i 16 tai mat cat MC 6-6.

Cac s0 liéu trong nghién ctiu nay chi dugc thuc
hién thu thap trong moét thaoi gian rat ngan (ngay
28/03/2021). Vi vay, cac so liéu vé van toc dong
chay can tiép tuc dugc thu thap (dic biét 1a trong
mua l&1) d€ c6 thé cé danh gia ddy du hon vé cac
nguyén nhan gay xdi/sat 16 bé song Nhu Gia.
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DANH GIA TINH TON THUONG XAM NHAP MAN
NGUON TAI NGUYEN NUGC DUOGI PAT TINH TRA VINH

bao Hong Hai, Daniela Cid Escobar,
Sergio Gil Villalba, Tibor STigte, Nguyén Viét Ky

TOM TAT

Nghién ctiu nay ting dung b6 chi s6 GALDIT danh gida mutic d¢ ton thuong xdm nhap mén ctia cac tang chia
nudce tinh Tra Vinh. B6 chi s6 nay bao gom 4 thong s6 vé dic diém dia chat thuy van, 1 thong s6 vé su phan bo
khong gian va 1 thong s6 vé diéu kién bién ctia tdng chiia nudc, cu thé: (1) Thong s6 G (Kiéu tang chiia nude);
(2) Thong s6 A (Hé s6 can thuy luc ctia tang chita nudc); (3) Thong s6 L (Cao trinh muc nude tang chiia nudc
so v6i muc nudc bién); (4) Thong s6 D (Khoang cach ranh mén); (5) Thong s6 I (Tac dong cua sy xam nhép
man ctia nudc bién); va (6) Thong s6 T (Chiéu day cua tdng chia nudc). K€t qua nghién ctiu da x4y dung dugc
3 ban d6 GALDIT dua trén su chong khép 6 thong s6 nén trén. Két qua da phén ving mtic o tén thuong xam
nhap man ti thdp dén cao: mau do va cam la vung tén thuong cao, mau xanh 14 nhat 1a viing t6n thuong trung
binh, va mau xanh la ddm la viing ton thuong thdp. Ban d6 phan viing theo GALDIT sé cung cdp thong tin hiiu
ich dén nguoi st dung, gitip ho cé cai nhin tric quan doi véi cac van dé xam nhdp mdn. Bén canh d6, day la
cac ban d6 phan vung t6n thuong dua trén nhiéu yéu t6 tic dong dén ngudn tai nguyén nudc dudi dat, no sé la
cong cu hitu ich cho cac nha quan Iy ¢6 co s6 nhan dinh vé muc d¢ t6n thuong xam nhép mén, lam co s& cho
quy hoach, quan ly va cdp phép khai thac ngudn tai nguyén nudc duédi dat tinh Tra Vinh trong tuong lai mot
cach hop ly va bén viing hon.

TU KHOA: Nuéc duéi ddt Tra Vinh, chi s GALDIT, tén thudng xam nhdp mdn nudc dudi dat, Chi sé ton
thuong nudc dudi dat.
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1. AT VAN DE

Hién tugng xam nhdp man (Saltwater
instrusion - SWI) ctia nuéc dudi dat la mot trong
cac hién tugng dugc quan tam nhiéu nhat doi véi
cac quoc gia st dung nudc dudi dit lam ngudén
nudc chinh cho cac hoat dong an udng va sinh
hoat ctia ngudi dan. Trong dé hién tugng suy
giam muc nudc, hién tugng 6 nhiém, xam nhap
mdn, lan mat dat la cac van dé can quan tam va
kiém soat vi no sé tra 16i cho cac cau hoi lién quan
dén trii lugng va chét lugng con c6 thé khai thac
trong khu vuc ciing nhu gidi dugc cac bai toan
khai thac bén viing ctia cac nha quan ly, cac nha
ra chinh sach vé€ quy hoach va cap phép khai thac.
Cac nghién ctiu gan day trong va ngoai nudc da su
dung cac phuong phép chi s6 bén viing, cac chi s6
ton thuong d€ danh gia tai nguyén nudc dudi dat
nhu: chi s6 6 nhiém DRASTIC, chi s6 chét lugng
nudc dudi dait GWQI, EPIK, va chi s6 GALDIT
dé x4y dung cac ban do ton thuong nudc dudi dat
do xdm nhdp mdn cua cic tang chia nudc ven
bién (Tasnim Z and Tahsin S. 2016). Céc két qua
nghién ctu da khoanh vung dugc mutc do ton
thuong ctia tai nguyén nudc dudi dat, va danh gia
kha néng khai thac, xu huéng xdm nhap man cta
cac tang chua nudc ven bién (L.E. College et al,
2014). O Viét Nam chi s6 GALDIT cling dugc st
dung d€ nghién ctiu t6n thuong nhiém mén nudc
dudi dat vung Tiéng Giang (Tran Thanh Canh va
nnk, 2018) trén co s6 do da dé xuit ra hé thong
quan trac phu hgp hon.

Tra Vinh 1a mdt trong cac tinh viing duyén hai
thuoc dong bang séng Cliu Long thudng xuyén
chiu tac dong cua diéu kién ty nhién nhu han
han, nudc bién dang, xdm nhap mén, va 6 nhiém
do cac hoat dong kinh té€ xa hdi clia nguoi dan.
Cac hoat dong nay gay ra cac hé qua nhu: téc do
khai thac qua mtic lam muc nudc ciia mdt s6 ting
chtia nudce suy giam theo thoi gian (Ngo6 Van Dat,
2019), cac cong trinh khai thac nuéc bo tri chua
rong khap, va chi tip trung & cac khu vuc dan cu.
Cac cum giéng khai thac tdp chu yéu vao cac tang
chtia nuGc Pleistocen tao nén mot s6 khu vuc co
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muc nudc suy giam dang ké, lam xuét hién cac
hién tugng nhiém maén tai cdc giéng khai thac
nho 1é cling nhu cac cum giéng cong nghiép
(Pang Van Tuac va nnk, 2018). Chinh nhiing van
dé trén cho théy viéc danh gia mic d¢ ton thuong
tai nguyén nudc dudi dat la can thiét cho viéc
cung cdp cac thong tin cho nguoi dan ciing nhu
lam cong cu canh bdo va ho trg truc quan cho
cac nha quan ly chinh sach va nhiing nguoi ra
quyét dinh trong cap phép khai thac hgp ly hon.
Nghién ctiu ton thuong nudc dudi dat bang bo
chi s6 GALDIT ciing gitp cho chinh quyén dia
phuong va ngudi dan thich nghi véi cac diéu kién
bién d6i khi hau, vu diém cua chi s6 GALDIT
trong danh gid muc d¢ ton thuong ngudn tai
nguyén nudc duédi dat ving duyén hai tap trung
vao cac yéu t6 nhu kiéu ting chtia nudc (co ap,
khong ap, ban ap), khoang cach véi nguon xam
nhdp madn, stc can thuy luc, va bé day tang chia
nudc (Tasnim Z and Tahsin S. 2016) véi cac yéu
t0 nay co thé€ ap dung dé danh gia cho khu vuc
tinh Tra Vinh d¢ 1a ly do tac gia chon bo chi s6
GALDIT dé€ nghién ctiu trong bai bao nay.

2. VUNG NGHIEN CUU

Tinh Tra Vinh dugc bao phu béi cac 16p tram
tich ti tré dén c6 trén tong dién tich phan bd
2.305 Km?, phia Pong Bac giap séng C3 Chién,
Tay Nam giap song Hau, phia Nam va Pong Nam
giap Bién Dong, va phia Bac va Tay Bac giap tinh
Vinh Long (Hinh 1). Tinh Tra Vinh c¢6 7 tang chtia
nudc chinh gom: Holocen (gh); Pleistocen trén
(qp,); Pleistocen gitta trén (qp, ,); Pleistocen dudi
(qp,); Pliocen trén (n); Pliocen dudi (n*); va
Mioxen trén (n',), trong d6 cdc ting chifa nudc
dang dugc khai thac va chiu anh hudng truc tiép
dudi tac dong ctia xam nhdp man va hoat dong
clia con ngudila 3 tdng trén cting gh; qp; vaqp, |
vi vdy nghién ctu tép trung danh gia 3 tang chtia
nudc nay. SO lugng 16 khoan khao sat, sy phan
bé va thé ndm cua cac tdng chita nudc dugc mod
ta trong Bang 1, hién trang khai thac cua cac
tang chtia nudc dugc thong ké theo tdng chua
nudc va theo don vi hanh chinh trong Bang 2.
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VINHLONG |-

Hinh 1: Ban dé hanh chinh tinh Tra Vinh

Bang 1. Dién phén bd, chiéu sau, bé day, va thé nam
cuia cac tang chiia nudc

. |S6lugng| Dién Chiéu | Chiéu | Béday
Tén | . PO N IR
STT TCN 16 khoan | phin bé | sdu mai | sau day | trung
khdo sat)| (km?) (m) (m) |binh (m)
gh 57 2.244 12,8 31,3 17,5
2 | ap. 54 2035 | 57,6 94,3 36,8
3 9P, ; 54 2.035 101,8 152,4 45,3

Bang 2. Luu lugng khai thaic NDD trong tting TCN
va theo don vi hanh chinh (m*/ngay)

STT | Huyén/TX/TP qgh qap, qp,, | Téng
1 TP Tra Vinh 202 3 318
2 Cang Long 41 3.681 | 11.363
3 Cau Ke 1 1.724 | 22.627
4 Tiéu Céan 0 2.857 | 21.779
5 Chéu Thanh 1.104 5.327 | 47.299
6 Cau Ngang 12.215 | 16.116 | 66.979
7 Tra Ca 4 11.681 | 30.243
8 H. Duyén Hai 654 15.243 | 4.904
9 TX. Duyén Hai 766 11.201 | 21.349

Tong

3. PHUONG PHAP NGHIEN CUU

Phuong phdp nghién ctu bang bd chi s6
GALDIT (Chachadi va Lobo-Ferreria, 2001) 1a
mot chisé dua trén mé hinh danh gia ton thuong
do xam nh4p mdn cta cac tang chia nudc ven
bién. B chi s6 nay dua trén su tac dong qua lai
ctia 6 thong so vét ly quan trong véi cac trong so
va diém danh gid thé hién miic d¢ tac dong t6n
thuong ctia nuéc dudi dat do sy xam nhép cta

nudc bién, dugc ldy tiu 6 chii cai d4u tién cua cac
thong s6: (1) Kiéu tang chiia nudc (Groundwater
occurrence); (2) Hé s6 can thuay luc cta tang
chtia nuéc (Aquifer Hydraulic Conductivity);
(3) Cao trinh muc nudc tdng chia nudc so v6i
muc nudc bién (Height of Groundwater Level
above Sea Level); (4) Khoang cach ranh mdn
(Distance from the Shore); (5) Tac dong ctia su
xam nhdp mén cta nude bién (Impact on existing
status of Seawater Intrustion); va (6) Chiéu day
cta tang chia nudc (Thickness of Aquifer being
Mapped). Cac budc nghién ctiu dugc thuc hién
theo luu d6 Hinh 2.

Hoan thién cac thong s6
GALDIT

l

Thu thap dif liéu

!

S6 héa, tinh toadn va xac
dinh trong s6

|

Tinh toan, cho diém va khoanh viing
céc chis6 GALDIT

!

Chéng I6p thong tin va xay dung ban
do téna hop GALDIT

Hinh 2. Luu do nghién ciru GALDIT

Buidc 1: V6i 6 chi s6 GALDIT dugc dé xuit
bdi Chachadi va Lobo-Ferreria, nghién ctu gitt
nguyén khong thém bét bat kty thong s6 nao dé
dam bao tinh khoa hoc va thuc tién da dugc nhiéu
nghién ctiu cong bo, trong dé c6 2 thong s6 nhom
nghién ctu da diéu chinh: (1) doi véi thong s6 D
theo ddc thu ctia dic diém dia chét thiy van khu
vuic nghién ctiu cac tang chiia nudc khong c6 mai
quan hé véi nudc bién, dién bién xam nhap mén
dugc phan b6 dan xen trong cac tdng chiia nudc
dua theo tai liéu dugc thu thap ti két qua do dia
vat ly ctia Lién doan Quy hoach va Diéu tra Tai
nguyén nudc Mién Nam, do d6 trong nghién ctiu
nay khong tinh thong s6 D theo khoang cach tu
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bd bién ma tinh toan theo ban d6 phan bé ranh
mdn nhat ctia cac tang chtia nudc; (2) do s6 liéu
phan tich thanh phan héa hoc cta cac tang chiia
nudc thu thap dugc rat han ché nén trong nghién
ctiu khong st dung ty 1¢ CI(HCO,") tinh toén
thong s6 I, thay vao dé nghién ctiu dya vao s6 li¢u
khao sat EC cho cac tdng chitia nudc dugc thuc
hién béi chinh nhém nghién ctiu phu rong khap
tinh Tra Vinh trén don vi hanh chinh cap 4p/khu
phé cta cac xa/phuong.

Buidc 2: Tong hop céac s6 liéu vé dac diém cac
tang chtia nudc nhu: Loai tang chia nudc, su
phan bd thé ndm, chiéu siu, bé day, hé s6 thim,
cac ban d6 phan b6 mén nhat, ban d6 phan bo
nong do EC cua cac tang chia nudc. s6 hoa va
hiéu chinh cho phu hgp cac yéu cau tinh toan cua
b6 chi s6 GALDIT.

Buidc 3: trén co sG bo s6 liéu, dua vao cac dinh
nghia xac dinh cac thong s6 GALDIT cho cac
tang chia nudc theo hudng dan sau:

chta nuéc
occurrence): Xac dinh cac kiéu tang chita nudc

Kiéu tang (Groundwater
dua vao dic diém phan bo theo cdc mit cat dia
chat thuy van va theo cdc tai liéu thu thap.

Hé s6 can thuy luc cua ting chia nudc
(Aquifer Hydraulic Conductivity): Dya vao sb
liéu hé s6 thim cua cic tdng chua nudc dé cho
diém va xac dinh trong sé.

Cao trinh muc nudc tang chda nudc so voi
muc nudc bién (Height of Groundwater Level
above Sea Level): Dua vao cac ban do phan bo cac
duong ddng muc nude cha cac tAng chtia nudc va
cho diém.

Khoang cach ranh man (Distance from the
Shore): tinh todn nguén nhiém man cua cac tang
chtia nudc tu ranh giéi man nhat c6 noéng do
TDS 1.500 mg/l, va khoang cach dugc tinh toan
tu ranh man nhat nay, khoanh vung va cho diém
theo trong sé.

Tac dong cta sy xdm nhdp mdn clia nude bién
(Impact on existing status of Seawater Intrustion):
Xay dung cac ban do phan bé EC cua cac tang
chtia nudc. trén co s¢ dé dé xuat cac ngudng phan
loai mtc d¢ ton thuong nhu Bang 3.
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Bang 3. Ban phén loai nudc theo gid tri d¢ dan dién
EC ctia nuéc dudi dat

Gia tri EC Ton thuong Loai nué6c
200 - 400 Rat thap Nudc nhat
400 - 800 Rét thap Nudc nhat
800 - 1.500 Thap Nudc nhat
1.500 - 3.000 Trung binh Nudc lg
> 3.000 Cao Min

Chiéu day cua tang chta nudc (Thickness of
Aquifer being Mapped): Xac dinh chiéu day theo
két qua thu thap, néu chiéu day 16n va khong thay
déi nhiéu c6 théldy theo chiéu day trung binh cta
tiing tang chua nudc.

Buidc 4: Tinh toan, khoanh vung va cho diém
thong qua viéc xac dinh gid tri cac thong s6 va cho
diém danh gid thé hién mtc d6 quan trong ctia
cac gia tri, tu d6 xac dinh gia tri chi s6 GALDIT
bang cong thiic sau:

6 6
GALDIT = (Z WiRij/{z Wij
i=1 i=1

Trong do:

W. : Trong s6 ctia cac thong s6;

R : Diém s6 danh gia.

Sau khi tinh toan chi s6 GALDIT, nhém tac gia
tién hanh danh gia mdc do tn thuong do xam
nhap madn theo thang chia trong Bang 4.

Bang 4. Diém va trong s6 cac thong s6 GALDIT

Trong biém danh gia

s6 2.5 5 7.5 10

Thong s6

Dang tang R
: Kh
chtia nudc 1 RO ri ,ong

Ap lyc
G) P

Hé s6 thim
clia tang
chtia nuéce
(A)

10 - 40 > 40

Cao trinh
muc nudc
tang chia
nudc so vai
muc nudc
bién (L)

15-2| 1-15 <1




Hoi thdo Khoa hoc Quéc 16 Phat trién Xay dung bén viing trong didu kién Bién ddi khi hdu khu vic ddng bdng Séng Cliu Long  S]edspLiPA

Khoang
cach bién 4
man (D)

750 - 500 -

> 1000 5600 | 750

<500

Tac dong
clia sy ton
tai nudc 1 <1
bién xam
nhap (I)

1-15] 1.5-2 >2

Chiéu day
tang chtia 2 <5
nudc (T)

7.5-10 >10

Bang 5. Mtic d¢ t6n thuong theo bd chi s6 GALDIT

Gid tri GALDIT Miic d6 tén thuong
>7.0 Cao
5.0-7.0 Trung binh
<5.0 Thap

4. KET QUA VA THAO LUAN

Ap dung bd chi s6 GALDIT tinh toan cho khu
viuc Tra Vinh dat cho két qua:

- Thong s6 G: Trinh bay két qua cho diém 3
tang chua nudc trong khu vic nghién ctiu dua
trén co s6 loai tang chifa nudc (Bang 6), tuy nhién
6 day do dac thu vé dia chat thay vdn nén tang
chtia nudc c6 ap dé bi ton thuong hon tang chua
nudc khong ap, mac du tang chiia nudc cé ap it bi
nudc bién xdm nhap hon tdng chia nude khong
ap, tuy nhién véi diéu kién bom hut do khai thac,
tang chtia nudc c6 ap nhanh chéng hinh thanh
cac phiéu ha thdp muc nudc, khi d6 kha ning bi
xam nhap mat hon.

Bang 6. Diém s6 G cho 3 tdng chia nudc

qh’ qp3’ qp2,3
‘ . Kié€u tan
Tén tang chia nudc 1, " ,g Diém
chiia nuéce

Holocen (gh) Khong ap 7.5
Pleistocen trén (qp,) Co ap 10
Pleist itia tré

eistocen gilia trén Co ap 10
(qp,,)

- Thong s6 A: Gia tri hé s6 tham ctia tang chtia
nudc gh tap trung chu yéu tii 0,5m dén 2 m/ngay,
chi mdt s6 noi thudc huyén Duyén Hai cé hé s6
tham tli 4 dén 8m/ngay; d6i véi tang chtianude qp,

hé s6 tham dao dong tli 4 dén 36 m/ngay da so cac
diém thi nghiém c6 hé s6 thdm 16n hon 5 m/ngay;
déi véi tang chita nudc qp, , hé s6 thim dao dong
tu 5,97 dén 43,97 m/ngay dém. V6i bo so liéu hé
s0 tham cua 3 ting chia nudc nhom nghién ctiu
da vé ban d6 phan b6 hé s6 thim va diém s6 ctia
chi s6 A nhu Hinh 3:

LEGEND

Low 5.0

e 75 ;
. Hgh: 100 J e

Hinh 3. Bin d6 phén bé diém s6 ciia théng sé A cho
TCN (a) qh, (b) qp,, (c) qp,, tinh Tra Vinh

- Thong s6 L: Dya vao ban do dia hinh ctia Tra
Vinh va s6 liéu quan trac tai cdc vi tri quan tric
trong hé thong quoc gia cho thdy hau nhu muc
nudc trong cac tang chtta nude thap hon 1 m so
v6i muc nude bién, trén co s d6 nhoém nghién
ctiu da vé cac ban d6 ddng muc nudc va diém s6
ctia thong s6 L thé hién trong Hinh 4:

Leseno |

Vry low- 285
- 1. J
| High: 10.0 {\_/

(b)

Hinh 4. Ban d6 phén bé diém s6 chi sé L cia cdc
TCN (a) qh, (b) qp,
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LEGEND
g low: 28
. High 10.0

Hinh 4. (tiép theo)

- Thong s6 D: Nhom nghién ctiu st dung ban
do phan bé man nhat tii cac ban d6 phan vung
man nhat cua Lién doan Qui hoach va Diéu tra
Tai nguyén nudc Mién Nam dé khoanh ving va
cho diém 3 tdng chtia nudc tinh Tra Vinh, néi suy
va du bdo diém s6 D nhu Hinh 5.

b Ty

| LEGEWD

o Vary o 28
Low: 8.0

= oduer T 8

- g 100

|
Hinh 5. Ban d6 phén bé Diém s6 ciia chi sé D ciia
cac TCN (a) qh, (b) qp,, (¢) qp, , tinh Tra Vinh

- Thong s6 I: Nhu mo ta trong phan phuong
phép, chi s6 nay dugc chinh sta biang két qua do
EC trén 180 diém dugc thuc hién bang phuong
phap thuc dia cia nhém nghién ctiu trén toan
tinh Tra Vinh va dugc phan chia mutc diém s6
nhu Hinh 6.
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LEGEND
ey Low 26
Loow: 8
- edum. | 5

. Hgh 103

Hinh 6. Ban d6 phén bé Diém s6 cia chi sé I ciia
cac TCN (a) qh, (b) qp,, (¢) qp, , tinh Tra Vinh

Hinh 7. Ban d6 phédn bé Diém s cia chi s6 T cia
cac TCN (a) qh, (b) qp,, (¢) qp, , tinh Tra Vinh

- Thong s6 T: Theo tai liéu ti cac 16 khoan khao
sat cho thdy bé day ctia ting chida nudc gh bién
d6i tii 2,0 m (S110) dén 60,0 m (TV6 - TV), trung
binh khodng 17,5 m; tdng chtia nudc qp, dao
dong tu 4,5 m (RM3C) dén 79,6 m (834B - TV),
trung binh khoang 36,8 m; tang chta nudc qp,
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chiéu day tang bién doi tu 24,0 m (RM1B) dén
79,5 m (TV5 - TV), trung binh khoang 45,3m,
két qua tinh todn diém s6 dugc mo ta trong
Hinh 7.

Phén viing ton thuong xam nhdp mdn theo bo
chi s6 GALDIT

Tu két qua tinh toan 6 thong s6 GALDIT
va mo ta trén cac ban d6 doc lap sau d6 nhém
nghién ctu tién hanh chong 16p cac ban do co
trong s6 diém lai v6i nhau d€ x4y dung nén ban do6
phan vung tén thuong xdm nhdp man GALDIT
dugc thé hién trong Hinh 8.

| (c) |

Hinh 8. Bin dé phéin viing ton thuong GALDIT ciia
cac TCN (a) qh, (b) qp,, (¢) qp, , tinh Tra Vinh

Bén canh d6 nhém nghién ctiu ciing tinh toan
thong s6 I theo ranh gigi bo bién va so sanh trong
Hinh 8. Két qua nhan thay c6 su khac biét gitia
2 loai ban do6 (bén trai tinh toan chi s6 GALDIT
theo duong bo bién, bén phai tinh toan theo
ranh phan b6 man nhat ctia cac tang chiia nudc).

Diéu nay giip khing dinh cho viéc stt dung ranh
madn nhat ctia cac tdng chia nudc dé€ danh gia tén
thuong xdm nh4p man cla cac tang chta nudc
pht hgp hon trong diéu kién dia chét thuy va tinh
Tra Vinh néi riéng va dong bang song Ctiu Long
noéi chung.

Két qué phan vung tén thuong xdm nhap man
bang bo chi s6 GALDIT cho khu vyc tinh Tra
Vinh dugc phan thanh 3 viing tuong ting véi mtic
do ton thuong khac nhau dugc thé hién theo mau
trén cac ban d6 Hinh 8, trong do:

- Vung c6 mtc d6 tdn thuong thip: mau xanh
la cay dam;

- Vling ¢6 mtc d¢ ton thuong trung binh: mau
xanh la cay nhat;

- Vung c¢6 muc d¢ ton thuong cao: mau cam
va do.

V6i két qua phan vung ctia 3 tdng chia nudc
cho thdy, ting qp, , la c6 mic d¢ tong thuong
cao nhit, ving tén thuong phén bé réong khap
cac huyén chi con khu vuc Tra Ca va mot phan
Duyén Hai c6 mtc d6 ton thuong trung binh
dén thép, ké dén la tang qp, va cudi cung la tang
gh. Diéu nay cho thay, muc d¢ khai thac va st
dung tic dong dang ké dén sy xam nhép mait
trong cac tdng chita nudc, tiép dén la kiéu tang
chtia nudc va sy phan bo méan nhat quyét dinh
dién tich tdn thuong. Két qua ciing khing dinh
su xam nhap man cta cac tdng chlia nudc dudng
nhu khong c¢6 anh hudng béi nude bién ma cha
yéu la do su phan bo man nhat hién hiiu trong
cac tang chtia nudec.

5. KET LUAN

Chuoi chi s6 GALDIT la mo6t bo thong so
danh gida muc d¢ tén thuong do xam nhép man
tai nguyén nudc dudi dat c6 tinh dén cac dac
diém dia chat thay vin, dic diém phan bo, thé
nam cta tang chiia nudc, c6 tinh dén céc tdc nhan
xam nhap médn nhu nudc bién va sy phan bé méin
nhat ctia cac tang chiia nudc. Két qua nghién ctiu
da tong hop dugc 6 thong s6 GALDIT va chong
khop d€ ra dugc ban d6 phan ving mtic d¢ ton
thuong tu thap dén cao tuong ting v6i cac mau do
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va cam: c¢6 muc do tén thuong xam nhap man
cao; mau xanh la cdy nhat c6 mic do t6n thuong
trung binh va mau xanh 14 cdy dam c6 muc do
ton thuong thdp. Véi két qua phan ving nhu vy
nghién ctu da x4y dung dugc 3 ban d6 GALDIT
cho 3 tang chtia nudc gh, qp,» va qp, ,, cac ban
d6 cho thdy tang chiia nu6c qp, , c6 muc do ton
thuong cao nhat, ké dén la tdng chtia nudc qp, va
it ton thuong nhat la tdng chia nudc gh. Két qua
nghién ctiu mo ta dugc téng quan buc tranh vé
t6n thuong xAm nhap mén cua 3 ting chia nudc
tinh Tra Vinh, sé gép phan cung cap thong tin vé
muc do xdm nhdp man cta nudc dudi dat tinh
Tra Vinh dén ngudi dan hiéu qua va truc quan,
dong thoi no ciing 1a cong cu hitu ich giup cho cac
nha quan ly, cac nha ra quyét dinh c6 co s qui
hoach, ra quyét dinh cap phép khai thac hop ly
hon trong khu vuc tinh Tra Vinh trong tuong lai
dam bao phat trién nguodn tai nguyén nudc dudi
dat mot cach bén viing.

Loi cdm on

Téap thé tac gia xin dugc gui 16i cdm on dén
Truong Dai hoc Bach Khoa - Dai hoc Quéc
gia TP. HCM da ho tr¢ kinh phi thuc hién
dé tai NCKH cidp DHQG loai C v6i MSDT:
C2018-20-35/DHQG.
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SOME ISSUES IN THE PLANNING, ARTIFICIAL RECHARGE,
EXPLOITING AND PROTECTING GROUNDWATER RESOURCES
IN TRA VINH PROVINCE

Nguyen Viet Ky, Dao Hong Hai

ABSTRACT:

The reportbriefly presents Tra Vinh province's location, water resources (underground water and exploitation
status, surface water, rainwater), drought in 2016 and damage. By direct measurement methods, the study of
monitoring data, isotope hydrological techniques, GIS... the authors have assessed the evolution of saltwater
intrusion into the ground aquifers qh, qp,, qp, , in 2014 and 2017. The results show that there is a large change
in the salt-light boundary in the districts of Cang Long, Chau Thanh, Cau Ngang and Duyen Hai. Based on the
results of calculating the age and origin of groundwater in Tra Vinh and surrounding areas, it can be said that
most of the groundwater in the Pleistocene layer in Tra Vinh has a buried origin. Therefore, the planning of
underground water use in Tra Vinh must be very careful and should pay attention to artificial replenishment.
To solve the difficult problem of water sources, it is possible to combine exploitation and mixing of freshwater
- brackish water to have water that meets the standards for use.

KEYWORDS: groundwater, extraction, origin, burial, isotopes, artificial recharge.
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1. INTRODUCTION

1.1. Location of research: Tra Vinh Province
(Fig.1)

Tra Vinh is a coastal province in the Mekong N -___:-__'-_-'--' :

Delta, Vietnam. Area: 2,215 km?®. Population:
1,286 million (2019).

Tra Vinh is located at the end of the island
sandwiched between the Tien and Hau rivers.
The terrain is mainly flat land with an altitude Fig.1. Location of Tra Vinh Province
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of about 1m above sea level. In the coastal plain,
there should be sand dunes, running continuously
Tin an arc and parallel to the coast. The further to
the sea, the higher and wider these mounds.

1.2. About water resources: Underground
water (Fig.2)

Based on the collected documents, the results
of field investigations and surveys show that in
Tra Vinh province, there are 7 aquifers with holes
and 7 geological formations that are very poor in
water in order from top to bottom. below include:
Holocen (gh); Upper Pleistocene (qp,); Upper
- Middle Pleistocene (qp, ,); Lower Pleistocene
(qp,); Upper Pliocene (n,?); Lower Pliocene (n,')
and Miocene (n *)[8]

Fig.2. Hydrogeological sections

1.3. About Groundwater extraction

1.3.1. qp, aquifer [8]
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Fig. 3. Exploitation map of qp, aquifer
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- Most extraction wells of this aquifer are
Unicef wells or small wells (domestic use) (Fig.3)

- Lack of investigating about the number of
wells and pumping rate of in details of this aquifer.

1.3.2. qp2-3 aquifer:

Occupied about 97% amount of total
abstraction (Fig.4)
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Fig. 4. Exploitation map of aquifer qp, ,

Q >200m?3/d 20 wells
Q <200m?/d 217 wells
Number of wells 84.362
Area, km? 2.215,20
Number of wells/km? 38,08

1.4. About surface water

Surface water supply directly to Tra Vinh is
two large rivers: Tien river (Co Chien river), Hau
river (raining season: flow more than 5.000 m*/s,
dry season from 1.860 - 2.230 m’/s) through
Nam Mang Thit Irrigation Project, along with
tributaries such as Cai Hop - An Ruong River,
Can Chong River, Tan Dinh canal, Bong Bot,
Tong Long canal ... and over 600 km of large
canals, about 2.000 km of canals level I, II.

(Fig.5).
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Water levels at two main rivers
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Fig.5. Water levels at two main rivers

1.5. About rainwater

The average annual rainfall is more than
1.400 mm. The highest rainfall is concentrated in
Cang Long district and the lowest in Cau Ngang
district is 1.557 mm and 1.263 mm (Fig. 6).

1995 | 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 | 2010

m— Rainfall{ mm) Evaporation (mm) = Temp (0C)

Fig.6. Meteorological chart at Tra Vinh

1.6. About the 2016 drought and damage

Tra Vinh is the eighth province in 13 provinces
and cities of the Mekong Delta announced
disaster, after Ben Tre, Kien Giang, Long An, Tien
Giang, Soc Trang, Ca Mau and Vinh Long [2].

The length of the influence of salinity is
more than 60km from the main river mouth. The
highest salinity was measured on the following
large rivers: Co Chien river, Cai Hop sewer
(50 km from river mouth) is 13,6 %o; At the Hau
River, at sewer Rach Rum (50 km from river
mouth) is 8,2 %o, Cai Hop (Co Chien river) is
11,5 %o; Tan Dinh Canal (60km from the river
mouth) is 7,5 %o (Fig 7).

Xam nhip man ta dong bang song Ciu Long

ERTET] TR Mk
iyt wailinhin ey

Fig.7. Map of saltwater intrusion
in the Mekong river at 2016

According to the report, the whole province
has 12.346 ha/18.332 ha of rice damaged by the
impact of drought and salinity intrusion (in
Tra Cu, Cau Ngang, Tieu Can, Chau Thanh,
Duyen Hai and Tra Vinh city). Of which, damage
from 10% to less than 30% is 7.291 ha; Between
30% and 70% is 2.116 ha and over 70% is 2.930
hectares. Thus, in the winter-spring 2015-2016,
about 23.690 ha of rice was damaged due to
drought, water shortage.

In the fishery sector, there are 228 ha/598
shrimp farming households white spots,
hepatopancreas; 366,8 ha/424 black tiger shrimp
households in Duyen Hai, Tra Cu, Chau Thanh
and Duyen Hai were affected. The sudden
increase in salinity has caused snakeheads in Tra
Cu district to lose 985.000 breeders.

During a saline intrusion, sewer culverts
must be closed to make internal water sources
somewhat polluted, causing water shortages,
affecting the lives of people. Currently, 9.268
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households in Chau Thanh and Cang Long
districts and one part of Tra Vinh city have to use
river water and the water supply system wasn't
activated.

2. RESEARCH METHODS

Equipment for measurement EC is shown in
Fig. 8. The total number of EC measurement wells
in the (qh) is 75 wells, in the (qp,) is 254 wells,
and in (qp, ;) is 285 wells. MapInfo software was
then used to construct a 1g/l isochronous curve
and compared with the 1g/l salinity boundary
map in 2014, which was compiled based on a
wire-line log, well-log and chemical analysis
in Tra Vinh province of the Division for Water
Resources Planning and Investigation for the
Southern of the Viet Nam [9].

Fig 8. Waterproof EC Tester (0.00 - 20.00 mS/cm)
and Garmin eTrex 20x

On the origin of groundwater, the authors
used the natural history analysis method
combined with results of analysis on stable
isotopes (D and O18) and radioactive isotope C14
from 1982 to 2016 [6]. A total of 208 samples were
taken from all aquifers, of which 83 were taken in
the period 1982 - 1983 by Dr. J.E Arranyossy and
Prof. Tran Kim Thach and the remaining samples
are collected by the Isotopic Department, Ho Chi
Minh City Nuclear Center. Particularly in Tra Vinh
province, there are 8 stable isotopes (Fig 9),
including 01 in qp,, 03 in qp,,, 3 in n,'. The
total sample size of C'* is 12 samples, of which the
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new phase (2015 - 2016) only 4 samples in the
Neogen aquifer. The 8 samples taken earlier have 3
samples in qp, and 5 samples in qp, , [7].
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Figure 9. Stable isotope sampling site
in delta Mekong [6]

3. RESULTS AND DISCUSSION

For (qh) aquifer: many paths with freshwater
(TDS <1g/1) disappeared in Cang Long, Cau Ke
and Tra Cu districts. However, the area of
distribution of fresh water in the coastal region
is quite wide, spreading to the eastern part of
Tra Cu, the freshwater of Cau Ngang is almost
unchanged, losing only a small area along the
banks of Co Chien River (Fig 10).

— T - o | —
T

@l (b

Fig 10. Map of distribution of salinity boundary of
Holocene aquifer (qh) in 2014 (a) and 2017 (b)
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For (qp,) aquifer: The area of salty water in
Chau Thanh district increased to occupy most
of Tra Vinh urban area and advanced to the
district centre. A small patch of salinity earlier
in this year has not been recorded (it is possible
that the saltwater wells in this area were cancelled
so it was not measurable). In Cau Ngang district,
the area of salinity intrusion is also narrowed
significantly, the salinity boundary back to the
banks of the Co Chien river.

Particularly for deeper aquifer - middle-upper
Pleistocene aquifer (qp, ,) is almost unchanged,
salinity boundary in 2014 and 2017 are similarly
in Cang Long, Chau Thanh, Cau Ngang and
Duyen Hai district.

On the origin of groundwater, shallow water
aquifers here, as well as throughout the Mekong
Delta, the origin and conditions of underground
water formation Mekong Delta are the origins of
atmospheric origin created under evaporation.
Values of stable isotopes of Upper Pleistocene
(qp,)» Middle-Upper Pleistocene (qp,,), lower
Pleistocene (qp,) distribute around the points

(@ || = (b

Fig 11. Map of distribution of salinity boundary of
Upper Pleistocene aquifer (qp,)
in 2014 (a) and 2017 (b)

(a ::_:': > = | fbf_-

Fig 12. Map of distribution of salinity boundary of
Middle-Upper Pleistocene aquifer (qp, ,)
in 2014 (a) and 2017 (b)

values of rainfall and surface water, that show
water in the Pleistocene in the Mekong Delta,
there is a hydraulic interaction with surface
water and is supplemented by modern rainwater
through the hydro-windows in the delta as well as
the surrounding areas [6][7].
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Fig 13. Relation diagrams between Oxy-18 and
Deteri of aquifers in the Southern Delta

About the age of underground water of
the Pleistocene aquifers, according to the Cl14
analysis, it is found that in the whole water level
in the following aquifers (Table 1).

Table 1. Age of groundwater of the Pleistocene
aquifers in the Mekong Delta

Aquifer | Age (min) | Age (Max) | Average Age
Years Years Years
qp3 Present 30200 10710
qp23 Present 40000 14791
qpl 2500 33200 14635

In the area of Tra Vinh province, the age of
Pleistocene aquifers ranges from 12,500 to 17,000
years (Figure 14), meaning Upper Pleistocene
(qp,) and Middle-Upper Pleistocene (qp,,) are
formed before transgression Flandrian (also
known as the Post-glacial transgression) in the
period 5.600 - 4.200 years ago at a height of 5 m
above sea present level, has now turned most of
the Mekong Delta into a sea of water [5]. In other
words, this advance significantly affects the form
of saline zones of shallow groundwater. This also
resulted in a complex geochemical picture here
(Figure 15).
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Fig. 14. Age chart C* of underground water
Middle-Upper Pleistocene aquifer in Mekong Delta

In Figure 15, we can see: The area of freshwater
distribution in the Holocene is very small
compared to the whole plain. In Tra Vinh
province, this area is also negligible and mainly
concentrated in the ancient sand dunes.
Freshwater distribution in the Upper Pleistocene
aquifer is not large, they are concentrated along
the southern bank of Hau River and occupy a
significant area of Tra Vinh province. The
freshwater distribution area of the meddle-upper
Pleistocene aquifer is quite large, they are
distributed mainly in the south of the Hau River
and occupy a large area in Tra Vinh. So, the
freshwater of the Pleistocene aquifers localized in
the parts, there haven't link with the Southeast or
Cambodian regions, which, according to many
researchers, are recharge areas for aquifers in the
Mekong River Basin...
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Figure 15. Maps of salt-fresh water distribution
in the Pleistocene aquifer in the Mekong delta

Particularly for Tra Vinh province, the
north-east (Ben Tre province) is complete without
fresh water, north-west (Vinh Long province) is
similar. In the southwest of Soc Trang province,
the area of freshwater distribution in the
Pleistocene aquifer is quite narrow and extends
along the Hau River, but there is no connection
with the Southeast area and Cambodia, which
mean there is no connection to the recharge
region. Thus, the only possibility is that the
Mekong River directly supply for underground
water. However, the freshwater of the Pleistocene
aquifers has a large distribution depth. In Tra
Vinh, they are distributed at a depth of 60m or
more, much deeper than the depth of the bottom
of the Hau River and on that, it is a very thick
layer of waterproof, so the ability to directly
receive Hau River water is very low.

With a very small hydraulic
(I=10°-10*), an average flow velocity of 5m/year,

gradient

can see the recharge is almost zero. According to
observation documents in Tra Vinh, the water
level has continuously decreased, from 2004 to
2016 has decreased more than 5 m (Figure 16) has
partly proved it [4].
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Fig 16. Water level evolution of qp, , aquifer
at station Q404020

said that
underground water in the Pleistocene aquifers
in Tra Vinh is almost water buried. If so, the

From the above, it can be

planning of using these water resources must be
very cautious and need solutions to protect and
develop underground water resources here.

As mentioned above, the ability to restore
reserves is very low, so there should be artificial
recharge for the aquifers here, i.e collection
rainwater to use good quality surface water for
injection into the aquifers through absorption
wells.

In Tra Vinh area can use the model shown in

Figure 17, collect rainwater into the available well
to reduce costs [3].

[ LU

0
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Figure 17. Rainwater collection system

into an available well

To solve this problem, we need to solve the
equation [1]:

Q=Q,+Q,
CQS = ClQn + CZQm
With- Q_: Mixed water flow;

- Q_: the flow of freshwater; Qm: salinity
(brackish) flow;

- C: The desired mineralization index of the
mixed water; C,C; Mineralization level of the
fresh and salty water.

For example Freshwater has a mineralization
of 0.2g/l, brackish water has M = 5g/l. The
pumping water flow rate is 50 m*/h. Need to
find the amount of water mixed to get water
with M = 1g/l. We have the following system
of equations:

Q,=50+Q,
1,0Q, = 0,2*50 + 5,0Q,_

Solving this equation we have Q =10 m’/h
and Q = 60 m’/h. Thus, we increase the flow of
water using the standard level of mineralization
1g/1 by 20%.

The
aquifers

salinity intrusion into groundwater

may affect building materials or
construction works, etc., Therefore, with such
a view on buried water, some solutions such as
artificial additives, mixing of salt-fresh water for
exploitation... to reduce saltwater intrusion and
reduce impacts on construction...

4. CONCLUSION

Fresh water in the Holocene aquifer has a
variable distribution area due to the effects of
climate change and man-made facilities, while
the area of freshwater of upper and middle-upper
Pleistocene aquifers is almost unchanged through
EC measurement.

The groundwater of these aquifers can be
considered as water buried because of its very low
self-recovery capacity, the area of distribution is not
large, it is surrounded by brackish and salty water
and is not linked to the recharge zone. It is therefore
prudent to plan and use this water resource.

To protect and develop groundwater
resources, it is necessary to implement artificial
recharge and apply water resources development
measures such as the use of mixed brackish -

fresh water.
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PHOTOCATALYTIC PERFORMANCE OF TIO, NANOPARTICLE
DOPED BY TRANSITION METAL ION

Jittinat Sirichokthanasarp, Patcharaporn Phuinthiang,
Dang Trung Tri Trinh, Duangdao Channei, Kantapat Chansaenpak,
Auppatham Nakaruk, Wilawan Khanitchaidecha

ABSTRACT:

TiO, and Fe-doped TiO, nanoparticles were prepared by hydrothermal method in order to study the effect
of ion doping (Fe) on enhancing photocatalytic activity of TiO,. The band gap, morphology and specific surface
area of TiO, and Fe-doped TiO, were investigated by step-wise increasing Fe** concentrations from 0.05 to
1.00 wt.%. The XRD patterns indicated that the phase structure of pure TiO, and Fe-doped TiO, were anatase
phase. The TEM images showed that the pure TiO, and Fe-doped TiO, nanoparticles formed large aggregates
of spherical shape of 5 - 10 nm. The wide band gap of TiO,

was decreased from 3.2 to 3.0 eV by increasing Fe’* concentrations. The surface properties including
specific surface area, pore volue and pore size of TiO, were enhanced by doping Fe’*. However, the highest
photocatalytic activity for methylene blue degradation was observed when the 0.10 wt.% Fe-doped TiO, were
used as photocatalyst.
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1. INTRODUCTION

Dye is an organic compound which presents
in various industrial effluent including textile,
paint, plastic and chemical industries [1]. Due

to its toxicity and non-biodegradability, the
discharge of such industrial effluent causes
damages to human, aquatic life and the
environment [2]. It is important to be noted that
the common wastewater treatment technology of
biological process cannot effectivley degrade dye
molecule. In addition, a low level of dye negatively
affected the overall performance of biological
process and other wastewater treatment
technologies such as flocculation [3]. Recently,
the alternative advanced technology of charged
ultrafiltration membrane [4], reverse osmosis
using hydrolyzed polyacrylamide  [5] and
hydrophobic/hydrophilic adsorbent [6] has been
developed for dye wastewater. As mentioned
technogies, the excellent dye removal efficiency
was been achieved, however the dye molocule
was transferred from

ageuous phase to

(i.e., membrane and

adsorbent) as secondary waste.

othercontaminations

Metal oxide photocatalytic process is known as
green technology for ageuous organic compound

The
compound is mineralized to carbon dioxide gas

degra-dation including dye. organic
and water via highly reactive species of superoxide
radicalanions (+O,-) and hydroxylradicals (HOs).

According to the conceptual photocatalysis,
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photocatalyst, including TiO, [7, 8], ZnO [9],
CeO, [10] and BiVO4 [11], is activated by light
to generate electrons and holes. The chemical
reactions are continuouly occurred and finally
generate «O,” and HOe for dye minerlization [12].
The significant properties to identify the better
photocatalyst rather than the others are band gap,
specific surface area, pore volume and pore size.

Among of photocatalyst, the TiO, has been
widely used for enviornmental application
including wastewater treatment. Its important
advantages are non-toxicity, corrosion resistance
and low cost. However, the TiO, has a wide band
gap (of ~3.0 - 3.2 eV) and requires high energy
light (i.e., UV) for activation [13]. In addition,
the generated electrons and holes are rapidly
recombined, resulting in the poor photocatalytic
activity for organic compound degradation. The
TiO, coated on materials (such as glass, silica and
activated carbon) were a suggested method to
enhance the photocatalytic activity of TiO,
[14-16], due to the increase in surface area and
adsorption capacity [17]. In the meantime, the
recombination of electrons and holes is reduced
from the rapid charge trasfer. The TiO, doped
with transition ion or rare earth ion (ie., Ag,
Pt, Pd, Au) [18-21] is another method to
enhance the TiO, photocatalytic activity in order
to prevent the recombination of electrons-holes
pairs, reduce the band gap energy and extend the
absorption of visible light [22, 23].

In this work, Fe was a selected as transition
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metal ion for doping with the aim to improve
photocatalytic acitivity of TiO,. Because the Fe
ion sizes of Fe?* and Fe’* are similar size to the
TiO,, namely Ti** and Ti*. And Fe ions can
increase the accumulation of electric charges on
the TiO, surface for reducing the recombination
of electrons and holes [24]. The Sol gel method
was employed for the synthesis of Fe-doped TiO,
in a previous study [25]; the 0.1 wt.% Fe-doped
TiO, completely decolorized double azo reactive
black 5 (RB5) with pseudo-first-order kinetic.
In the meanwhile, Manuso et al. [26] prepared
the Fe-doped TiO, by a soft-template assisted
sol-gel approach in the presence of the triblock
copolymer Pluronic P123; the band gap energy
decreases to 2.70 eV (3.5 wt.% Fe-doped TiO,)
and it achieved 90% of acid orange 7 (AQO7)
discoloration together with TOC removal of 40%
after 180 min under visible light.

In this work, the iron chloride was mixed with
titanium oxide during Fe-doped TiO, synthesis
process by hydrothermal method. The influence
of Fe ion doping concentrations on structural,
optical and photocatalytic activity of Fe-doped
TiO, was discussed. Furthermore, the dye
removal mechanism model using Fe-doped TiO,
as photocatalyst was proposed.

2. MATERIALS AND METHODS
2.1. Preparation of TiO, and Fe-doped TiO,

Pure TiO, nanoparticle was synthesized using
a hydrothermal method. Typically, 11.704 g of
titanium isopropoxide (TTIP) was dissolved in
80 mL of isopropanol under magnetic stirring
250 rpm under 25°C. The mixed solution was
transferred into a teflon-lined stainless-steel
chamber and heated at 180°C for 8 h with an
autogenous pressure. Pour the solution out for
separating the white sediment TiO, nanoparticle
in the teflon, followed by washing deionized
water several times. Finally, the TiO, nanoparticle
was dried at 80°C for 24 h in calcination.

Series of Fe-doped TiO, were synthesized
using iron chloride (FeCl,) as cation precursor.
The weight ratio of Ti and Fe in the mixed

solution was varied; 0, 0.05, 0.07, 0.1, 0.5, and
1.0 wt.%. Similarly, the mixed solution of variuos
Fe-doped TiO, was transferred to the teflon-lined
stainless steel autoclave, heated, washed and dried
as the pure TiO, preparation.

2.2. Nanoparticle characterization

The structural property of pure TiO, and
Fe-doped TiO, was determined using X-ray
diffraction (XRD) (Panalytical/Expert) with
CuKa radiation at 1.54 A in the 20 range from
20° to 80°. The band gap energy was estimated
using diffuse reflectance UV-Visible spectroscopy
(UV-360, Shimadzu) with an integrating
sphere attachment (ISR-3100, Shimadzu). The
morphology was characterized using tranmission
electron  microscopy (TEM) (JEOL/JEM-
2100Plus). The BET analysis was performed
using Micromeritics (TriStar IT 3020) by nitrogen
adsorption-desorption analysis at 77 K. Later,
the specific surface area was calculated by
Bruneur-Emmet-Teller (BET) method.

2.3. Measurement of photocatalytic activity

The photocatalytic activity of pure TiO, and
Fe-doped TiO, nanoparticle was evaluated in
a batch test. The 1 g/L nanoparticle was added
in a standard methylene blue solution (1x10-5
M) [27]. At the room temperature (~25°C), the
obtained suspension was continuously stirred
for 30 min in darkness to ensure an adsorption-
desorption equilibrium between the nanoparticle
and dye molecule. Later, the suspension was
tested under UV light for 60 min. Every 10
min, the decolorization of methylene blue was
measured by using UV-Vis absorption spectra
(UV-6100 Double beam spectrophotometer).

3. RESULTS AND DISCUSSION

3.1. Characterizations

Figure 1 shows the XRD patterns of pure TiO,
and Fe-doped TiO, nanoparticle at different
Fe ion doping concentrations. The diftraction
peaks of all samples located at (101), (004), (200),
(204) and (215) with high degree crystallinity.
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These peaks confirmed that the structure of all
Fe-doped TiO, were anatase phase as similar as
the pure TiO, (JCPDS 211272).[28]

—Lindoped
Fe: 0L05 wits
Fe: 0,07 wi¥
Fe: 110 wia
—Fe: 0.50 wis
Fe: 1.0 wita

Intensity (arb. unit)

F T T T T T T T
M 25 0 540 45 50 55 60 65 0 75 &0
26 (degree)

Figure 1. XRD patterns of TiO, and Fe-doped TiO,
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Figure 2. (a) UV-vis reflection spectra,
(b) Kubelka-Munk absorbance, and (c) relation
between band gap energy and [F(R)hv]1/2
of pure TiO, and Fe-doped TiO,
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It has to be noted that there was no peak of
Fe and/or FexOy in doping samples. Further,
there was also no peak shift and lattice parameter
change for all weight ratios of Fe-doped TiO,
indicated the formation of Fe**-Ti*" solid solution.
The ionic radius of Fe’* dopant and Ti** host were
0.785 A and 0.745 A respectively [29], therefore
the substitutional doping of Fe** into the Ti** sites
should be occurred without any diftraction peaks
shift. Furthermore, the intensity of XRD patterns
was similar for all samples.

In order to calculate the band gap energy,
Figure 2a UV-vis reflectance analysis was
converted to the obtained reflectance spectra. The
reflectance F(R) spectra using Kubelka-Munk
equation (Figure 2b) was plotted between F(R)
vs wavelength [30], as shown in (Figure 2c). The
band gap can be approximated by extrapolating
the linear of the plot to intersect on photon
energy axis (x—axis). The results showed that the
estimated band gap of pure TiO, and 0.05 wt.%
Fe-doped TiO, was about ~3.2 eV. The continous
decrease in band gap from ~3.20 eV to ~3.00 eV
were observed in the TiO, doping with increasing
Fe’* from 0.07 wt.% to 1.00 wt.% (see in Table 1).
This is because the high weight ratio of Fe** dopant
could create the impurity states below the
conduction and/or above the valence band of
TiO,. The schematic diagram of this explanation
is summarized in Figure 5.
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Table 1. Comparison of calculated optical band gap
of TiO, and Fe-doped TiO,

Sample Band gap, E_ (eV)
Pure TiO, 3.20
0.05 wt.% Fe-doped TiO, 3.20
0.07 wt.% Fe-doped TiO, 3.13
0.10 wt.% Fe-doped TiO, 3.12
0.50 wt.% Fe-doped TiO, 3.10
1.00 wt.% Fe-doped TiO, 3.00

Surface area is another important factor
that strongly effects on the photocatalytic
activity. The large surface area can improve the
photocatalytic efficiency from increasing dye
adsorption. Table 2 presents that the specific
surface area, pore volume and pore size diameter
of Fe-doped TiO, were larger than that of the
pure TiO,. In the meanwhile, the weight ratio of
Fe-doped TiO, was positive correlation with the
specific surface area. The explanation was that

the crystal grain growth of TiO, was inhibited by
Fe’*, leading to the nanosize particle [31] and the
enhanced surface properties.

Figure 3 shows the TEM images of the pure
TiO, and Fe-doped TiO, nanoparticles. The
morphology were spherical shape with the
average diameter in the range
of 5-10 nm and formed spherical aggregates.
However, the morphology of TiO, nanoparticle
was not certainly effected from various Fe** ion
dopings in this study.

nanosize

3.2. Photocatalytic activity

The photocatalytic activity of the pure TiO,and
Fe-doped TiO, was evaluated on the methylene
blue degradation under UV light irradiation. The
degradation efficiency (C/C0) was plotted against
the irradiation time, as shown in Figure 4a. The
results revealed that the excellent photocatalytic
activity was performed at the optimal Fe’* doping
concentation of 0.10 wt.% Fe-doped TiO,.

Figure 3. TEM images of (a) pure TiO,, (b) 0.05 wt.% Fe-doped TiO,, (c) 0.07 wt.% Fe-doped TiO,,
(d) 0.10 wt.% Fe-doped TiO,, (e) 0.50 wt.% Fe-doped TiO, and (f) 1.00 wt.% Fe-doped TiO,
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Figure 4. Photocatalytic activity of pure TiO, and Fe-doped TiO
(a) degradation efficiency and (b) kinetic plots
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Table 2. Surface properties of pure TiO,
and Fe-doped TiO,

Specific Pore Pore
Sample surface volume | Size
(r:;ag) (cm¥/g) | (A)
Pure TiO, 172.4032 | 0.3065 | 59.502
0.05 wt.% 173.4471 | 0.3193 | 60.988
Fe-doped TiO,
0.07 wt.% 173.7591 | 0.3201 | 63.261
Fe-doped TiO,
0.10 wt.% 177.0483 | 0.3285 | 63.825
Fe-doped TiO,
0.50 wt.% 178.6366 | 0.3402 | 64.313
Fe-doped TiO,
1.00 wt.% 185.2416 | 0.3619 | 66.174
Fe-doped TiO,
However, the higher Fe* doping

concentratrations (i.e., 0.50 and 1.00 wt.%) and
the lower Fe’* doping concentrations (i.e., 0.05
and 0.07 wt.%) affected the
photocatalytic activity of TiO,. At the optimal

nagatively

Fe’* doping, the Fe’* was playing roles for traping
electrons and preventing the recombination
of photoinduced electrons-holes pairs. This
phenomenon caused the enhancement of TiO,
photocatalytic activity. On the other hand, the
roles of Fe** was changed from the charge trapping
site to a electrons-holes recombination center,
when the amount of Fe** dopant was excess.[32]

O~ — O0H"— H

A T 0]

Band Gap TiO,

MB molecules +
3.0eV
3+ .
T |Fe” +h = me*
e ThERE o
Fl
b hh h OH-/ Hy0

Figure 5. Proposed mechanism for
dye degradationby Fe-doped TiO,
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The kinetic plots blue
degradation using the pure TiO, and Fe-doped
TiO, are shown in Figure 4b. According

of methylene

to the pseudo-first order reaction, the rate
constant (k) of methylene blue degradation
was calculated from the slope of -In(C/CO0) vs.
From Table 3, the highest
k value of 0.0153 min' was observed using
0.10 wt.% Fe-doped TiO, as photocatalyst,
whereas the k value of pure TiO, was only
0.0128 min™.

irradiation time.

TiO, +hv  —ey +hy, (1)
Fe'' +e;,  —Fe* (2)
Fe** +0, —Fe'"+0; 3)
0, +H" —5+O0H (4)
«OOH+H" +e;,  —H,0 (5)
H,O+ey,  —+«OH+OH" (6)

w+H,0 —>H"+O0H (11)

»+OH™  —«OH (12)

Table 3. Rate constants (k)
of methylene blue degradation

Sample Rate constants
(k) (min™)
Pure TiO, 0.0128
0.05 wt.% Fe-doped TiO, 0.0098
0.07 wt.% Fe-doped TiO, 0.0130
0.10 wt.% Fe-doped TiO, 0.0153
0.50 wt.% Fe-doped TiO, 0.0084
1.00 wt.% Fe-doped TiO, 0.0066

The photocatalytic mechanism of Fe-doped
TiO, is proposed in Figure 5. Photons (hv), which
had greater energy than the band gap energy,
excited valence band electron of TiO,. The excited
electrons were transferred from valence band
(VB) to conduction band (CB), leading to the
formation of a positive hole in the valence band
(h+vb) (eq. 1). Generally, the recombination of
electrons-holes pairs was rapidly occurred during
the photocatalytic process. This electrons-holes
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recombination was significant reason for
decreasing photocatalytic activity of TiO,. At
the optimal Fe’* doping concentration, the Fe**
dopant traped the electrons in the conduction
band to generate Fe** (eq. 2). However, the Fe*
was unstable and easily detrapped to Fe’*. The
Fe’* and superoxide radical anions (O,”) were
generated after Fe** was reacted with O, (eq.3). The
superoxide radical anions were finally converted
to active «OH, which was the significant
primary oxidant in the photocatalytic process
for dye degradation (eq. 4-6). In addition, the
positive holes in the valence band also reacted
with water (H,O) and/or OH" to generate sOH
(eq. 11-12). Consequently, the «OH was interated
with methylene blue (MB) molecule, and the

molecule was degrased to CO, and H O.

In this study, the results vertified that doping
TiO, with metal ion could enhance the light
absorption, due to the creation of impurity
energy levels within the band gap. Furthermore,
the metal ion also traped the photogenerated
charge carriers to reduce the recombination
rate. [33]

4. CONCLUSION

Pure TiO, and Fe-doped TiO, were successfully
synthesized by hydrothermal method. Doping
TiO, with Fe’* in the concentration range of
0.05-1.00 wt.% had no major difference in the
crystal structure of TiO, anatase phase. The
presence of incorporated Fe’* doping in TiO,
lattice was confirmed by changing the band gap
energy. The Fe** doping was able to slightly
reduce the band gap energy from ~3.2 eV for pure
TiO, to ~3.0 eV for 1.00 wt.% Fe-doped TiO, by
the creation of electrons-holes trapping levels
(Fe’*/Fe**) inside band structure of TiO,. The
optimal doping was 0.10 wt%, its MB
degradation efficiency was greater than the pure
TiO, and 1.00 wt.% Fe-doped TiO, under UV
light irradiation. Therefore, TiO, modified by Fe**
doping was considered as an alternative method
to enhance photocatalytic activity of TiO,
nanoparticle.
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PANH GIA TON THUONG DO TAC PONG BIEN POI KHI HAU
TRUONG HOP NGHIEN CUU TAI TINH TRA VINH

ASSESSMENT THE VULNERABILITY ON CLIMATE CHANGE IMPACT
CASE STUDY IN TRA VINH PROVINCE

Nguyén Quéc Hau,
Trinh Cong Luan,
Nguyén Thi Hong Diép

ABSTRACT:

The study was implemented (i) to identify the impact factors to vulnerability on climate change; (ii) to assess
the level of vulnerability on climate change in the coastal area in Tra Vinh provine. IPCC and UNESCO-IHE
models was applied to quantitative analysis the vulnerability on climate change using three indices including
exposure, sensitivity and adaptiion capacity; the vulnerability map was established by GIS method. The results
show that: the most impacting factors were infrastructure, agricultural population density and social. In Tra
Vinh province, vulnerability, have been from high to the highest levels (30%) focus on Duyen Hai, Tra Cu and
Cau Ngang districts; and the lowest level was identified on Cau Ke district with 9,2%.

KEYWORDS: Climate change, vulnerability, Tra Vinh.

TOM TAT:

Nghién ctu thyc hién nham muc tiéu: (i) Xac dinh cac yéu t6 gay t6n thuong do bién d6i khi hau; (ii)
danh gia mtic d¢ ton thuong do bién do6i khi hau do6i véi cac viing ven bién tinh Tra Vinh. M6 hinh IPCC va
UNESCO - IHE dugc ting dung d€ dinh lugng t6n thuong do BDKH véi céc chi s6 phoi bay, tinh nhay cam
va kha nédng thich ting; ban d6 tdn thuong dugc lap bing phuong phap GIS. Két qua cho théy yéu té gay tén
thuong do BDKH nhiéu nhat 1a co s& ha tang, mat do dan s6 néng nghiép va xa héi. Toan tinh Tra Vinh bi
ton thuong & mtc cao dén rat cao (chiém 58,4% dién tich), tap trung & huyén Duyén Hai, Tra Ca va Cau
Ngang; & mtc thap nhat la huyén Cau Ke véi 9,2%.

TU KHOA: bién déi khi hdu, ton thuong, Tra Vinh.
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1. DAT VAN BE

Doéng bing song Ctiu Long (PBSCL) ¢6 dién
tich 3,9 triéu ha, la ving c6 uu thé 16n vé nong
nghiép (chiém 50% san lugng luong thuc cua ca
nudc) va giti mot vai trd quan trong trong nén
kinh té€ quéc dan (Huynh Thi Diém Huong va
ctv, 2016). La mot tinh ven bién thudc dong bing
song Ctiu Long, Tra Vinh ndm gitia hai song 16n
la song Tién va song Hau, c6 dién tich 2.341 km?
va la mot trong nhiing tinh chiu anh hudng nang
né ctia bién doi khi hau va nudc bién dang. Theo
kich ban dugc Bo Tai nguyén va Moi trudng cong
bd néu muc nudc bién tang 1én 1m vao nam 2100
thi c6 dén 45,7% dién tich dat ty nhién cta Tra
Vinh bi ngép chim trong nuéc (H.N.Hién, 2015).
Theo bido cdo, toan tinh c6 12.346 ha/18.332 ha
lta bi thiét hai do anh hudng ctia han han va
xam nhap madn, tap trung & huyén Tra Cu, Cau
Ngang, Ti€u Can, Chau Thanh, Duyén Hai va TP
Tra Vinh (S6 NN va PTNN tinh Tra Vinh, 2016).
Trong thoi gian man xam nhap, cac cdng ddu moi
phai dong khién ngudn nudc bén trong cé nguy
co bi 6 nhiém gay tinh trang thiéu nudc sinh hoat,
anh hudng 16n dén doi song ctia ngudi dan.

Do tinh chat phtic tap va anh huéng manh mé
cua bién d6i khi hdu (BDKH) d6i v6i méi trudong,
sinh thdi, xa hoi nén da cé rat nhiéu nghién ctiu
lugng héa nhiing anh huéng ctia BDKH, nhiing
ton tai chua dugc giai quyét.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Xac dinh cac bién va danh gia trong so
cac yéu td gy ton thuong do bién ddi khi hau

a. Phuong phéap thu thap s6 liéu: tai liéu thu
thap dugc tui cac co quan cép tinh, nhu Nién giam
thong ké cua tinh Tra Vinh ndm 2018, Dai Khi
tugng Thuy védn tinh Tra Vinh, S6 ndng nghiép va
Phat trién Nong thon tinh Tra Vinh, Chi cuc Thay
Lgi tinh Tra Vinh va mot s6 bai bao cdo, nghién
ctiu khoa hoc, kich ban bién d6i khi hau vé tinh dé
t6n thuong do bién d6i khi hau & Viét Nam, tinh
Tra Vinh dé xay dung cac yéu t6 ton thuong.

b. Phuong phap phdng van: cac h dugc lya
chon diéu tra la nhiing hd mang tinh dai dién

244

o0 PliPA|  International Conference on sustainable construction development in the context of climate change in the Mekong Delta

cho tting loai hinh san xuét, chiu anh hudng bai
BDKH va phai bao gom cac ho kha giau, ngheo
va trung binh. Véi cach tiép can nhu trén, kién
thtic ban dia va cac yéu t6 lién quan dén BbKH
sé dugc thu thip. Téng s6 phiéu phong van néng
ho la 123 hé dugc phan b6 ngau nhién trén
8 huyén/TP ctia tinh Tra Vinh.

2.2. Xac dinh chi s6 ton thuong

a. Phuong phap GIS stt dung ArcGis bién tap
ban d6 hanh chanh tinh Tra Vinh. Ban d6 Tinh
ton thuong do bién d6i khi hau dudc chia thanh
4 cdp tuong tGing (Bang 1). Udc tinh va xac dinh
muc d¢ t6n thuong dua vao so d6 Hinh 1.

Chi s6 ton thuong tong hop dugc tinh theo mo
hinh IPCC va UNESCO-IHE, theo cong thtic:

V=E+S-AC
AC
Ph .Eh.: + h S X - kha nang
oi nhiém nhay cam thich tng
I |
Tac déng
. \ <

Tén thwong |

Hinh 1. So do déanh gid chi sé dé bi ton thiong
(Nguon: Nguyén Ngoc True, 2017)
Trong d6: V 1a mic d6 t6n thuong; E la muc
do6 phoi bay; S la tinh nhay cam; AC la kha nang
thich ting.

Bang 1. Phan loai ton thuong

Chi s6 ton L
STT thuong (V1) Mite g
1 <0.25 Thép
2 0.25<VI<0.35| Trungbinh
3 0.35<VI<0.45 Cao
4 > 0.45 Rat cao

(Nguoén: Nguyén Ngoc Triic, 2017)

Thanh 1ap ban d6 t6n thuong theo tling theo
gia tri chi s6 chinh (trong so).

b. Kha nédng thich ting duoc tinh theo quy trinh

4 budc cho 3 hgp phén chinh: ¢4 sd ha tang, khoa

hoc cong ngh¢ va kinh t€ - xa hoi. Chi s6 ning luc
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thich tng v6i BDKH c6 dugc bang cach xti ly s6
liéu ctia phiéu diéu tra khao sat nong ho sinh séng
trén dia ban lién quan dén BDKH, két hgp véi nién
giam thong ké ndm 2018 va s6 liéu thu thap ti cac
cd quan tinh Tra Vinh. Cac budc thuc hién nhu sau:

- Budc 1: Xt ly phiéu tii viéc diéu nong ho;

- BuGc 2: Tong hop s6 liéu dua vao cac tiéu chi
dé€ danh gia nang luc thich tng;

- Budc 3: St dung cong thiic & trén d€ tinh chi
s0 theo tling tiéu chi;

- Budc 4: Tinh trung binh cdng ctia cac chi s6
6 cung mot hgp phan.

Cuoi cung c6 dugc két qua danh gia nang luc
thich ting v6i BDKH ctia tinh Tra Vinh.

Chi s6 nédng luc thich ting v6i BDKH cta tinh
Tra Vinh dugc danh gia duya trén 3 hgp phan
chinh v6i 10 chi s6 phu.

3. KET QUA VA THAO LUAN
3.1. Lya chon cac chi thi

Cac chi thi chinh va cac chi thi phu cta 3 bién
thanh phan dugc lya chon, trong dé cac chi thi
ctia bién phoi nhiém la cac yéu t6 hién tugng khi
héu cuc doan va thay d6i do BDKH dén cac vung
ven bién tinh Tra Vinh. Céc chi thi cua bién nhay
cam thé hién tinh nhay cam cua bién d6i khi hau
trudc tac dong ctia chi thi phoi nhiém. Cac chi
thi ctia bién nang luc thich ting thé hién kha nang
chong chiu va thich nghi cua cac yéu té co so
ha tang, khoa hoc cong nghé va kinh t€ - xa hoi
ctia cac vung ven bién trudc nhiing tac dong ctia
BDKH va thién tai.

3.2. Tinh toan cac trong sd cac chi thi

Bang 2. Trong s6 cac chi thi tinh t6n thuong
do bién d6i khi hau dén cac viing ven bién

tinh Tra Vinh
Nhém | Chi thi Trong
i Chi thi ph Pon vi i

chithi | chinh S IV g5
Chithi | Hién Do min %
mucdo | tugng

. S 1A . , 0.357

phoi khi hau Han man Thang

nhiém |cuc doan

.. | Thay d6i nhiét S
t?;’; i:l do thap nhat |
Thay d6i nhiét 0oc | 0413
BDKH | 46 cao nhit
Thay doi
lugng mua i
. Phan tram dat
Dat dugce
o dugc % 0.162
Chi thi tuadi tieu i ticu
muc do Dt laa
nhay |Chisé da| D4t ciy dn tréi
cam |danghda|Déattrongmau| m? |0.139
cay trong bat nuoi trong
thly san
Mat do
dans6 | Matdo nong | Nguai/ 0.611
nong nghiép/ha ha ’
nghiép
Phéan
tram Phén tram
néng dan| noéng dan quy % |0.543
quy mo mo nho
nho
Luong
phan Lugng phan Kg/
bén bén va thiic | ha/vu/ | 0.244
va thtic an/ha nam
an/ha
Tong dién tich
Matdo | tusitiéutrén | -3
L . ’ 0.443
tudi tiéu | dién tich dat m’
canh tac
Xahoi | Tongdansé | Nguai | 0.586
Mat do dan s3 Nﬁi‘j‘/
Cosé | Mat do duong .
ha ting | bé tong hoa %o 0750
Phén tram ho
sidungmang | %
ludi
Khoa Phan tram
hoc 4p dung % | 0414
cong KHCN trong
nghé nong nghiép
S6 néng dan
trong nén »
. i Nguoi
nong nghiép

dugc co cau
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Phén tram
nguoi trén
15 tudi
biét chi
Thu thap tu
nong nghiép
Tong gid tri

%

Chi thi
nang luc
thich
ung

Kinh té -
xa hoi

A tai san. A 0.2
nong nghiép

Phan tram

%
nghéo doi °

GDP néng
nghiép

%

Kg/

San lugng/ha | ha/vu/

nam

3.3. Panh gia mic d¢ ton thuong do bién doi
khi hiu d6i véi cac ving ven bién tinh Tra Vinh

3.3.1. Chi sé phoi nhiém véi bién doi
khi hdu (E)

Chi s6 phoi bay (Exposure, E) chi mtic do tac
dong cta thién tai, khi hau do bién d6i khi hau
gay ra, cht yéu gin bién va cac hé thong séng 16n.

Céc chi s6 phai bay ctia cac viing ven bién trong
nghién ctiu gom: hién tugng cuc doan va thay déi
trong bién doi khi hau. Pay 1a hai yéu t6 chinh
thé hién muc d¢ phoi bay véi bién doi khi hau cac
vung ven bién tinh Tra Vinh. TU cac di liéu dau
vao la thong tin d€ udce tinh va dinh lugng ctia cac
yéu t6 phoi nhiém véi bién doi khi hau, viéc tinh

Bang 3. Bang gia tri chi s6 mtc do phoi nhiém
véi bién d6i khi hau tinh Tra Vinh
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toan da thu dugc gid tri chi s6 phoi nhiém ctia moi
hgp phén. Chi s6 phoi bay v6i bién d6i khi hau tai
Tra Vinh la gid tri trung binh ctia cac yéu t6 thé
hién ctia cdc hgp phén phoi bay trudc bién déi
khi hau va dugc chuédn hoa, quy d6i vétilé 0 - 1
va dugc danh gia theo bén mic do: thap, trung
binh, cao va rat cao (Bang 3).

Tu gia tri chi s6 muc do phoi bay cua cac hop
phan dé6i véi bién d6i khi hau, dic biét 1a gid tri
phan chia cac ngudng muc do phoi bay. Két qua
hién thi trén ban do6 cho thdy, cac khu vuc bi anh
cua bién d6i khi hau nhiéu nhat 1a noi thé hién
muc do phoi nhiém nhiéu nhat do tac dong cta
bién d6i khi hau.

3.3.2. Chi sé nhay cam véi bién doi khi hdu (S)

Chi s6 nhay cam véi bién d6i khi hau
(Sensitivity, S) dugc danh gia theo 7 hgp phan:
dat dugc tudi tiéu, da dang hda ciy trong, mat
dd dan s6 ndng nghiép, phan tram néng dan quy
mo nho, lugng st dung phan bén va thtic an, mat
do tudi tiéu, xa hoi, tuong ting véi 11 chi sé khac
nhau dugc st dung trong tinh toan. Bay hgp phan
v6i 11 chi s6 nay vé co ban da bao ham gan hét cac
yéu t6 lién quan truc tiép va gian tiép véi bién do6i
khi hau. Trén bang 4 1a cac gia tri chi s6 nhay cam
v6i BDKH cuta tinh Tra Vinh.

Gia tri trung binh ctia céc chi s6 dugc quy doi
vé ti 1¢ 0 - 1 va phan chia thanh 4 cdp danh gia
tuong tu nhu mtic dé phoi nhiém. Theo nhu két
qua tinh toan chi s6 nhay cam véi BDKH cua

Bang 4. Bang gid tri chi s6 muic do nhay cam
véi bién d6i khi hau tinh Tra Vinh

E tinh tod E quy Miic E tinh tod E quy Miic
STT| Tenhuyen | 0 "™ | d6ivé | dophoi | |STT| Tenhuyen | o oo | dgivé | do phoi
trung binh . trung binh .
0-1 nhiém 0-1 nhiém
1 | Cauke 0.252 0252 | Thip 1 | Cauke 0.215 0215 | Thip
2 | CangLon 0302 | 0303 | [rung 2 Chau 0272 | 0273 | Tung
6018 ' ‘ binh Thanh ' ' binh
3 | TieuCan | 0334 | 0335 ?;ig 3 |CangLong | 0282 | 0283 TJ;I;Ig
4 fh}z; 0404 | 0405 | Cao 4 | TiéuCan 0302 | 0.303 TJ;I;Ig
5 | Cau Ngang 0.422 0.423 Cao 5 | Cau Ngang 0.401 0.402 Cao
6 Tra Cua 0.480 0.481 | Ritcao 6 Tra Cu 0.456 0.457 | Ratcao
7 | Duyén Hai 0.540 0.541 | Ritcao 7 | Duyén Hai 0.456 0.457 | Raétcao
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tinh Tra Vinh theo cidp huyén thi c6 02 huyén
dugc xép vao nhom cé chi s6 nhay cam rat cao, 01
huyén dugc xé€p vao nhéom cao, 03 huyén nhém
trung binh va 01 huyén c6 chi s6 nhay cam la thap.

3.3.3. Chi s6 khd ndng thich ting véi bién doi
khi hdu (AC)

Tinh todn chi s6 nang luc thich ting (Adaptive
Capacity, AC) Gia tri tinh toan chi s6 ndng luc
thich ting trung binh ctia tinh Tra Vinh dao dong
ttr 0.230 - 0.461. Chi s6 nay dugc quy ddi tuong
tng ti 1é 0 - 1 sau d6 dugc phan chia theo 4 céap:
vung c6 kha ndng thich tung thap, trung binh, cao
va rat cao (Bang 5).

Bang 5. Bang gia tri chi s6 kha nang thich ting véi
bién ddi khi hau tinh Tra Vinh

inh tod E quy Miic
STT | Ten huyen | = "™ 1% | 4sive | do phoi
trung binh .
0-1 nhiém
1 Cau Ke 0.230 0.230 Théap
2 | CangL 2 o1 | rung
ang Long 0.320 0.3 binh
3 | TieuCin | 0353 | 0354 | LTum8
binh
4 Tra Ca 0.357 0.358 Cao
Chéu C
5 Thanh 0.390 0.391 ao
6 | Cau Ngang 0.429 0.430 Cao
7 | Duyén Hai 0.460 0.461 | Ratcao

Két qua tinh toan dinh lugng trén Bang 5 cho
thay, huyén Cau Ke cé kha nang thich tng véi
BDKH thap nhat véi chi s6 nang luc thich tng la
0.230 va ciing c6 duy nhat mot huyén la c6 nang
luc thich tng rat cao la huyén Duyén Hai 0.461,
ddc biét trong nam huyén con lai thi c6 ba huyén
ndng lyc thich ting cao nhu huyén Cau Ngang,
Chau Thanh, Tra Cu, con huyén Cang Long va
Tiéu Can nang luc thich tng trung binh.

3.3.4. Chi s6 ton thuong (V)

Céc gia tri tinh toan chi s6 dua trén cac hgp
phan chinh cta miic 6 phoi nhiém, mic d6 nhay
cam va nang luc thich ting dugc cho trén Bang 6.
Gia tri chi s6 t6n thuong do BDKH tinh Tra Vinh
dao dong & muc tii 0.237 - 0.578.

Bang 6. Bang gia tri chi s6 dé ton thuong véi bién
d6i khi hau tinh Tra Vinh

Chi s6
Nang . . Kha
grr | Tem Phoi luc Qli Gli ning dé
huyén bay Nhay thich tri ton | tri t6n bi t6n
(E) |cdm (S) fin thuong |thuong thuong
TT ( ACg) tinh toan| quy
Rr | VT | déi
1 [CAuKe| 0.252 | 0.215 [0.230] 0.237 | 0.237 | Théap
2 | €8 | 0303 | 0282 [0321] 0264 | 0265 | TU08
Long binh
T2 T
3 U1 0335 | 0302 [0.354] 0283 | 0.284 | U8
can binh
Chau Trung
4 |t | 0405 | 0272 [0391| 0286 | 0287 | S
5 1 S | 023 | 0401 [0430] 0394 | 0395 | Cao
Ngang
6 | TraCa| 0.479 | 0.456 [0.358] 0.577 | 0.578 | Rét cao
7 Dﬁ’;’n 0.539 | 0.456 |0.461| 0.534 | 0.535 | Rét cao

Két qua danh gia kha nang dé bi ton thuong
v6i BDKH theo don vi hanh chinh cap huyén ctia
tinh Tra Vinh dugc thé hién trén ban d6 Hinh 2.
Vung tén thuong cao ¢é mau do, la viing c6 mic
dd nhay cam cao, phoi bay cao va nang luc thich
ting thdp. Ngugc lai, phdn mau xanh luc thé hién
kha ning dé bi t6n thuong thip, chu yéu la cac
vung nam trong dat lién nén it bi anh hudng cta
xam nhap man do BDKH do d¢, it nhay cam cam
va nang luc thich tng cao.

Hinh 2. Ban d6 kha nang dé bj ton thuwong véi
BDKH cua tinh Tra Vinh

Mitic d6 ton thuong rit cao phan bé trén 2
huyén la huyén Duyén Hai 0.535 va huyén Tra
C1 0.578 (chiém 43,1%); Mtc d6 tén thuong cao
trén huyén Cau Ngang 0.395 chiém 15,3 %; Mtc
do ton thuong trung binh chiém khoang 32,4%
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trong d6 c6 huyén Cang Long 0.265, huyén Tiéu
Can 0.284 va huyén Chau Thanh 0.287; Muc do
ton thuong thip: la huyén Cau Keé 0.237. Phan
tram muc do ton thuong cua cac huyén thé hién
qua Hinh 3.

W Rét cao
- mCao
. ®Trung binh
Thap

Hinh 3. Biéu do thé hién phan tram tinh tén thwong

Tu két qua tinh todn, danh gia kha ning dé
bi ton thuong véi BDKH, c¢6 thé thay 6 Tra Vinh
6 hai huyén c6 kha ning dé ton thuong rat cao
thudc vé huyén Tra Ca va huyén Duyén Hai day la
khu vic gin bién va thuong xuyén bi anh hudng
béi tri€u cuong. Pay cing la vung dugc xem
nhu “han man” nhiéu nhat do méac du dugc bao
quanh bédi séng nudc va bién nhung nudc dé bi
nhiém man va nhiém pheén khong c6 kha nang
sti dung cho sinh hoat va san xudt nong nghiép.
Vung cé tinh dé ton thuong cao 1a huyén Céu
Ngang gidp v6i bién nén ngudn nudc ciing dé bi
nhiém man véi nhiém phén. Vung c6 tinh dé tén
thuong trung binh gébm huyén Cang Long, huyén
Tiéu Can va huyén Chéau Thanh ciing bi nhiém
mdn nhung thdi gian nhiém man it hon ciing
nhu bi anh huéng ctia BDKH théap. Vliing c6 tinh
dé ton thuong thdp duy nhat 13 huyén Cau Ke,
day la vung it bi anh hudng ctia BDKH va nhiém
mdn thap nhat va viing nay nudc ngot phan bo
quanh ndm doéng thuoi khong bi anh hudéng cua
triéu cudng. Viéc danh gia tén thuong do BDKH
cho khu vuc Tra Vinh theo cac hgp phan chinh
va dugc thuc hién theo phuong phap ctia IPCC -
UNESCO IHE. béy la phuong phap méi, c6 tinh
dinh lugng cao, cho két qua dang tin cdy. D€ thuc
hién dugc viéc danh gia ton thuong dat két qua
cao, can tinh cac thanh phan muc d¢ phoi bay,
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do nhay cam va kha néng thich ting. Chung ta doi
hai s6 liéu dau vao rat day du, chi tiét, dac biét
phai xac dinh dugc cac chi tiéu phtt hgp véi moi
hop phan va lugng hoa cac chi tiéu nay. Nghién
ctiu nay danh gia tinh t6n thuong cho khu vuc
Tra Vinh theo quy mo ranh gi6i huyén. Khu vuc
noéi thanh cling nhu nhting khu vuc phia trong
dat lién it giap voi bién ha luu cac con séong 16n
thi it bi ton thuong do BDKH hon cac viing khac.

4. KET LUAN

Xacdinh dugcchisovalap dugcban d6 débiton
thuong doi véi tai bién ctia BDKH tinh Tra Vinh
tu cac chi s6 thanh phan nhu phoi bay E, nhay
cam S va nang luc thich ting AC theo md hinh ctia
IPCC va UNESCO IHE.

Két qua nghién ctiu & Tra Vinh cho thdy c6 03
huyén c6 tinh dé bi ton thuong cao dén rat cao la
Duyén Hai, Tra Cua va Cau Ngang, ba huyén ton
thuong trung binh va huyén Cau Ke thi tinh dé
ton thuong la thap nhit.
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DANH GIA HIEU QUA HE THONG GIAO THONG - THUY LOI
PAP UNG TIEU CHI NONG THON MOI CUA HUYEN LONG MY,
TINH HAU GIANG

EVALUATION OF THE EFFECTIVENESS OF THE TRANSPORTATION -
IRRIGATION SYSTEM ADAPT TO THE NEW RURAL AREA CRITERIA
AT LONG MY DISTRICT, HAU GIANG PROVINCE

Ngd Quoc Phuc, Truong Yén Linh,
Ng6 Thi Ngoc, Nguyén V6 Chau Ngan*

ABSTRACT:

The study aimed at assessing the efficiency of the transportation - irrigation system at Long My district,
Hau Giang province. Methodologies were used: (i) collect secondary data on transportation and irrigation
system, (ii) direct interview of 60 households at Vinh Vien and Vinh Thuan Dong wards about eficiency of
transportation and irrigation system. The survey results show that the transportation and irrigation system
were fare investment including improving the rural road (concretize 60% and asphaltize 40%); construct
282 sluice-gates, the electricity pumping stations served to 27.5% irrigation area; dregging 129 km inner
canal and build up closed dyke with the height passed the 2000 flood level. Comparing to the criteria of new
rural area, the capacity of electric pumping and closed dyke not yet reach the standards. The project brought
positive results to local community through increasing their cultivation crops. The study also suggests ways
to improve the transportation and irrigation system.

KEYWORDS: rural transportation network, irrigation works, Long My district, new rural area criteria.

TOM TAT:

Nghién ctiu nham danh gia hiéu qua ctia hé théng cong trinh giao thong - thuy lgi trén dia ban huyén
Long My, tinh Hau Giang theo tiéu chi nong thon méi. Phuong phap nghién ctiu bao gom: (i) tham khao
thong tin thu cdp vé hé thong giao thong - thuy lgi; (ii) phong van 60 ho dan & hai xa dai dién la x4 Vinh
Thuin DPéng va xa Vinh Vién. Két qua cho thay hé thong giao thdong - thuy 1gi ctia huyén Long My dugc dau
tu kha tot bao gom nang cap dudng giao thong ndong thon véi 60% dugce bé tong hoa va 40% dugc nhua hoa;
xay dung 282 cdng, tram bom dién tap trung dat 27,5% dién tich tudi; nao vét 129 km kénh ndi dong va dap
cac tuyén dé bao khép kin véi cao trinh vugt 1t ndm 2000. Theo tiéu chi nong thon mdéi thi tram bom dién
va dé bao chua dat yéu cau. Hiéu qua tu hé thong giao thong - thuy lgi da phdn nao gitp nong ho gia ting
mua vy san xudt, cai thién thu nhap va doi séng ngusi dan. Nhom tac gia da dé xudt hai nhém giai phap cai
thién hé thong giao thong - thuy lgi gitp dap ting ti€ém ndng phat trién kinh t€ - xa hoi ctia viing nghién ctu.

TU KHOA: giao thong nong thon, hé thong thiiy loi, huyén Long My, tiéu chi nong thon mdi.

Ngo6 Quoc Phuc

Tram Thuy lgi huyén Long My - Chi cuc Thuy lgi Hau Giang

Email: nqgphuc79@gmail.com

Tel: 0948707747
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Ngo Thi Ngoc

Bd mon Tai nguyén nudc - Khoa Mdi truong va Tai nguyén thién nhién - Trudng Pai hoc Can Tho

Email: ngocb1506058@student.ctu.edu.vn
Nguyén V6 Chau Ngan (Tac gia lién hé)

Bd mon Tai nguyén nudc - Khoa Mdi truong va Tai nguyén thién nhién - Trudng Pai hoc Can Tho

Email: nvengan@ctu.edu.vn
Tel: 0918432342

1. DAT VAN PE

Hau Giang nam & trung tim DBSCL, véi diéu
kién tu nhién thuén lgi va hé thong thuy lgi phat
trién nén tinh phat trién manh canh tac cay laa va
nuoi thiy san. Thuc hién Chuong trinh Muc tiéu
quoéc gia xay dung nong thon mdi, tinh da trién
khai c6 hiéu qua nang tong s6 xa dat chudn nong
thon méi 1én 26/54 xa, dat chi tiéu 48,15% vao
ndm 2018 (S& Nong nghiép va Phat trién Nong
thon tinh Hau Giang, 2018). Va dé€ 6n dinh phat
trién kinh té€ ciing nhu hoan thanh cac tiéu chi
xay dung nong thon mdi cua tinh, cong tac phat
trién co s& ha ting thuy loi da dugc cac cip sé
nganh quan tam dau tu xay dung.

Huyén Long My thudc tinh Hau Giang c6 dién
tich tu nhién 396,2 km?, dan s6 khoang 164.900
ngudi, mang ludi kénh rach chang chit, san xuit
nong nghiép 1a thé manh cta tinh (Tinh ay Hau
Giang, 2020). Cac cong trinh giao thong - thuy
loi dugc nang cép, lam méi da phat huy hiéu qua
phuc vu san xudt nong nghiép, phat trién kinh té;
tuy nhién van con mot s6 ton tai trong cong tac
quan ly, vdn hanh dan dén viéc chua t6i uu hoa
cac cong trinh (Nguyén Thuy Trang va ctv, 2016).
Nghién ctiu nay dugc thuc hién nham danh gia
hiéu qua khai thac va van hanh ctia hé thong cong
trinh giao thong - thuy lgi dap ng yéu cau xay
dung néng thon méi tai huyén Long My - tinh
Hau Giang.

2. PHUONG PHAP NGHIEN CUU

Phuong phap thu thap s6 liéu:
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- S0 liéu thi cap: thu thép di liéu vé hé thong
giao thong - thuy lgi, chuong trinh noéng thon
mdi cta huyén ttt Phong Ha tang Kinh t€, Ban
Chi dao nong thon mdi huyén Long M.

- S6 liéu so cdp: tién hanh phdéng van ngau
nhién 60 ho dan tai xa Vinh Thuan Dong va xa
Vinh Vién bang phiéu cau hdi soan san dé ldy y
kién danh gia ctia ngudi dan vé chat lugng co s&
ha tang hé thong giao thong - thuy lgi. Day la hai
xa dugc chon xay dung nong thon méi giai doan
2015 - 2020.

S6 liéu thu cép va s6 liéu so cip dugc tdng
hgp biang phin mém MS Excel. Hai tiéu chi giao
thong - thuy lgi dugc danh gia theo cac quy dinh
cu thé tai Quyét dinh s6 239/QD-UBND ngay
14/02/2017 vé viéc ban hanh b tiéu chi xa nong
thon méi tinh Hau Giang giai doan 2017 - 2020
(UBND tinh Hau Giang, 2017). Ngay 17/10/2016
Tha tuéng Chinh phu da cé6 Quyét dinh so6
1980/QD-TTg vé viéc ban hanh B9 tiéu chi qudc
gia vé xa nong thon méi giai doan 2016 - 2020,
tuy nhién hai tiéu chi giao thong - thuy lgi khong
quy dinh ma yéu cau UBND cép tinh quy dinh
cu thé.

Ban d6 hé thong giao thong - thuy lgi: st
dung phan mém QGIS xay dung ban d6 cho vung
nghién ctiu trén nén ban do6 gidy cta dia phuong
vanhiing thong tin thu thap dugc (QGIS Tutorials
and Tips, 2017). Ban do6 dugc vé theo muc dich st
dung dat va cac 16p co sé ha tang: 16p duong, 16p
kénh, 16p cau, 16p cong, 16p tram bom. Trong qua
trinh vé, cac s6 liéu bi thiéu hodc sai sot sé di khao
sat lai d€ diéu chinh.
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3. KET QUA VA THAO LUAN

3.1. Hién trang mang luéi giao thong - thuy loi
3.1.1. Mang luéi giao thong

Giao thong dudng bo: toan huyén c6 470 km
duong nhua/bé tong, trong dé dudng vé trung
tam huyén (AH) c6 tong chiéu dai 34 km, bé rong
5,5 - 7,0 m v6i cao do mat duong ti +1,5 dén
+1,6 m so vGi cao do qudc gia; duong ndi hoac
ré vao trung tdm xa co tong chiéu dai 124 km,
bé rong 3,0 - 3,5 m véi cao do tli +1,2 dén +1,3
m; dudng tu trung tdm xa dén 4p cb tong chiéu
dai 92 km, bé rong 3,0 - 2,5 m vé&i cao do tii +1,1
dén +1,3 m; dudng ngod, xém, duong ndi dong co
tong chiéu dai 220 km. Hé thong ciu giao thong
gan lién duong giao thong véi hon 1.000 cau 16n
nho phuc vu di lai, san xuét.

Giao thong dudng thuy: cac tuyén giao thong
chinh (kénh cdp 1) gobm song Xang Nang Mau,
song nudc Duc, song nudc Trong, song cdi Ngan
Dtia va kénh Héu Giang 3 c6 kha nang vén tai
hang hoéa trén 100 tan. Cac tuyén giao thong phu
(kénh cdp 2, 3 va kénh ndi dong) phan bé déu
két ndi cac tuyén chinh, mét cit kénh nho chi dap
ting van chuyén bang ghe, xudng c6 tai trong nho.
Giao thong thuy trén dia ban dong vai tro then
chot, nhat 1a trong van chuyén hang hda, nong
san di cac dia phuong. Tuy nhién do mdt s6 tuyén
ton tai lau ngay da xudng cap, cac hoat dong san
xudt nhu nudi thuy san, trong thuc véat lam cho
cac tuyén song rach bi thu hep anh huéng dén
viéc di lai, lam mat an toan va gay kho khan cho
van chuyén hang hoa trén cac tuyén song.

3.1.2. Hé thong thuy lgi

- Hé thong cong: trén dia ban huyén co tat ca
282 cong (khong tinh cong tron ngang dudng
giao thong), trong do:

+ Cong ngan mdn: c6 22 cong hd doc tuyén dé
ngdn man Long My - Vi Thanh, 21 dap ngan mdn
cai tién va 81 dap thoi vu (dép tam);

+ Cong diéu tiét nudc: ¢ 158 cong lam nhiém
vu ngan 134, ngdn man, tuédi tiéu cha dong cho
12.510 ha két hgp giao thong thuy bo.

- Tram bom dién: c6 19 tram bom dién (nha
nudc va tu nhan) bom tudi tiéu cho 6.285/
22.869 ha dat nong nghiép cua huyén. Ty 1¢é nay
rat thap (27,5%) can quy hoach va dau tu thém
phuc vu nhu cdu tudi tiéu ctia nguoi dan.

- Hién trang kénh: cé day du cac cép kénh
chuyén tai nudc phuc vu tudi tiéu ciing nhu giao
thong thay. Tuy nhién do ddc thu huyén Long My
la vung giap nudc, chénh léch triéu khong cao
(0,2 - 0,5 m) nén hién tugng boi lang xay ra rat
nhanh cin nao vét thuong xuyén (tli 3 - 5 nam)
dé€ phuc vu canh tac néng nghiép ctia nguoi dan.

+ Kénh cap I: gobm song nudc Puc, séng nudc
Trong, song cai Ngan Dlia nhan nudc ti thugng
nguodn cung cip nudc phuc vu san xuét va tiéu
thodt 1. Tong chiéu dai ctia ba tuyén song la
95 km, bé rong trung binh 95 m, cao trinh day
trung binh -6,0 m, day la cac song tu nhién hién
van con khai thac t6t;

+ Kénh cap II: ¢6 29 kénh cép II v6i chiéu dai
232 km phén b6 déu chuyén tai nudc tudi, tiéu,
thoat 1 cho san xudt va doi séng nhan dan. Do
van toc dong chay nhd nén phan 16n kénh bi boi
ling nghiém trong, t6c do bdi lang nhanh;

+ Kénh cap III va noi dong: c6 40 tuyén kénh
cap III phéan phéi day du nudc cho cac canh dong
v6i tdng chiéu dai 129 km. Cac tuyén kénh nay bi
bdi lang véi toc do nhanh can thudng xuyén nao
vét d€ dam bao phuc vu t6t cho san xuét.

- Hé thong dé bao: trén cac tuyén kénh cép I va
cap II da hinh thanh hé thong dé, bo bao két hgp
giao thong nong thon doc hai bén kénh véi cao
trinh vugt 1t ndm 2000. Cac tuyén nay c6 bé rong
2,0 - 3,5 m; mot s6 tuyén dé la duong tinh 16 ¢6 cao
trinh dam bao ngin li. O cic tuyén dé ctia kénh
cap II, III da hinh thanh hé thoéng bo bao phan
chia cac 6 khép kin tti 100 - 500 ha dam bao phuc
vu san xudt néng nghiép. Toan huyén c6 ba tuyén
dé song chinh 1a tuyén dé ngan min Long My -
Vi Thanh, tuyén dé kénh Long My 2 va tuyén dé
kénh 10 Thudc. Riéng hé thong dé bao ngan man,
chong 1a chua hoan chinh, cac tuyén dé bao hién
htiu ¢6 cao trinh thdp khong dam bao chéng 1a,
xam nhap médn va trii nudc cho mua han.
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3.1.3. Gidi phdp cdi thién hé thong giao thong
- thuy lgi

Qua trinh khao sat thuc dia két hgp phong van
cac ho dan trén dia ban nghién ctiu, nhom tac gia
ghi nhdn mot s6 thuan lgi va kho khan doéi véi hé
thong giao thong - thuy lgi.

Bang 1. Thuan lgi va kho khan ctia hé thong
giao thong - thuy loi

Thuin lgi

Kh¢ khén

Mang ludi giao thong thuy bo

- Giao thong duong
b thuan loi, it xdy ra
tai nan giao thong

- buong khong ngap
ung vao mua la

- Céc tuyén duong
dugc nhua héa, bé
tong hoa

- Tau thuyén 16n luu
thong dé dang

- Trao d6i mua ban
hang hoéa thuan tién
- Méng cau dugc thi
cdng co gidi, thanh
cdu chic chan

- Mot s6 noi duong hep,
chét lugng mat dudng
xuong cap, chua c6 hé
thong dén duong

- Mot s6 tuyén duong chua
dugc nhua hoa, bé tong
héa hoan toan

- Mot s6 noi cau hep va
thip, moéng cau chua dam
bdo, thanh cau yéu

- Chi phi dau tu cao nhung
chat lugng chua dat

- Khong ¢6 can bo kiém tra
chét lugng duong, cau theo
tiéu chi nong thon mai

Cong, tram bom

- Ngan la, chong xam
nhép man, diéu tiét
nudc

- Mot s6 noi chua c6 cong,
tram bom dién
- Cong, tram bom dat sai

- Xay dung cong, vi tri
tram bom, dé bao - Chua phat huy hét hiéu
khép kin ho trg canh | qua ctia cong trinh céng,
tac nong nghiép tram bom
- Tiét kiém chi phi, |- Chua dap ting di nhu cau
thoi gian cua st dung nudc
nguoi dan - Luc binh khd nhiéu gay
can trd dong chay

Kénh rach
- Khai thong dong - Nao vét khong ding lich
chay, cung cap da trinh
nudc phuc vu san - Chua tham khao y kién
xudt néng nghiép ngudi dan

- Mot s6 kénh & viing sau
chua diu tu nao vét

Tt cac phan tich néu trén, mot s6 giai phap cai

thién hé thong GT-TL dugc dé xuat:
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- Nhoém cac giai phap ky thuat:

+

Heé thong giao thong: md rong dudng, nang
cdp stia chiia cac tuyén duong giao thong
nong thon da xudng cdp, nang cao mat 1o,
trai nhya toan khu vuc, xay dung hé thong
dén duong thuan tién cho viéc di chuyén,
md rong cau phu hgp véi mat 19, sta chiia
moéng cdu, nang cao chiéu cao cau dé ghe
16n luu théong mua ban trao d6i hang hoa
nhanh chéng;

Hé thoéng cong, tram bom: xdy dung thém
c6ng, may bom nudc, tram bom dién. Di doi
mot s6 cong dat sai vi tri dén nhiing khu vuc
chua c6 cong, bom tudi theo dung lich thai
vu. Quy hoach cac cong dong bo véi dé bao
khép kin va tram bom dién. Hién tai toan
huyén con 103 cong diéu tiét can dugc dau
tu phuc vu cong tac phong chong han man;
Nao vét kénh: chi dao thuc hién mé hinh
t6 hop tac bom tudi tip trung tai cac 6 bao
khép kin, x4y dung ké hoach nao vét, khai
thong dong chay cac tuyén kénh bi boi lang.
Bén canh d6 khuyén khich ap dung mo hinh
chuyén déi canh tac ti chuyén lua sang xen
canh hoa mau d€ dét c6 thoi gian nghi ngoi.

- Nhoém cac giai phap vé quan ly:

+

Tinh try, UBND tinh, Ban Chi dao xay dung
nong théon mdi cap tinh, Huyén ty, UBND
huyén can quan tam ho tr¢g kinh phi cho
dia phuong;

Cé chinh sach khuyén khich, hé trg thu
hat cac doanh nghiép vao dau tu & nong
thon dé€ c6 thém nguoén von truc tiép giai
quyét van dé tai chinh trong qua trinh xay
dung, sta chiia cac cong trinh giao thong -
thay lgi;

Co can bo truc tiép giam sat, kiém tra chét
lugng hoat dong, mtic do an toan cua cac
cong trinh theo cac tiéu chuin ky thuét;
Déi v6i can bo dia phuong: t6 chiic cac budi
tap hudn, nang cao kién thtic chuyén mon;
t0 chtic cac loai hinh hgp tac xa dia phuong;
Dai v6i nguoi dan: t6 chic hoi thao, cac
budi tuyén truyén van dong ngudi dan tham
gia nang cao kién thic ciing nhu hiéu biét
vé nong thon mdi.
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3.2. Mang luéi giao thong - thuy lgi dap ng
tiéu chuin nong thon méi

Giai doan trudc khi dat chudn nong thén
m&i, nhiéu khu vuyc ctia huyén chua c6 dudng bé
tong, ty 1é duong dat chiém trén 14%. Sau khi dat
chudn nong thon mdi, ty 1¢ dudng bé tong hoa
tang tu 59% lén 60%, duong giao thong dugc
nhya hda tang nhanh tit 28% lén 40% (S& Nong
nghiép va Phat trién nong thon tinh Hau Giang,
2018). Céc tuyén duong dat giam nhiéu da giap
di lai thudn tién, nguoi dan dé di chuyén ra
trung tdm ciing nhu trao d6i, van chuyén hang
héa, nang cao doi séng. Doc cac tuyén kénh
cap I va II da hinh thanh hé théng dé bao két
hop giao thong nong thon véi cao trinh vugt
la ndm 2000. Cac tuyén dé ctia kénh cap II, III
hinh thanh h¢ thong bd bao phan chia cac 6 khép
kin tii 100 - 500 ha. Tuy nhién dién tich dé bao
khép kin hién tai chi dat dudi 50% chua dam bao
phuc vu cho cac mua vu san xuit néong nghiép
(S6 Nong nghiép va Phat trién ndng thon tinh
Hau Giang, 2018).

Trudc khi dat nong thon méi, trén dia ban cau
van st dung phd bién (chiém 53%), cau bé tong
chi dat 47% khong dam bdo an toan cho di lai
cting nhu luu théng hang hoa. Sau khi 1én nong
thon méi, hé thong cau giao thong da dugc dau tu
xay dung va nang cap, ti 1¢ cau bé tong dat 100%,
khong con cau van (S Nong nghiép va Phat trién
nong thon tinh Hau Giang, 2018). Cau giao thong
dugc xay dung gitp ghe 16n ra vao thu mua nong
san nhanh chong, tié€t kiém nhiéu thoi gian cong
stic cia ngudi dan. Tuy nhién theo quan sat thuc
t€ van con mot s6 bo phén ngudi dan & ving sau
chua dugc ho tro nhiéu chinh sich dau tu la con
st dung cau van.

Giao thong thuy dong vai tro then chot
trong van chuyén hang héa, ndong san di cac dia
phuong. Cac tuyén giao thong thuy chinh (kénh
cép 1) c6 kha nang van tai hang héa trén 100 tan.
Cac tuyén giao thong thuy phu (kénh cdp 2, 3 va
kénh noi dong) phan bo déu két ndi cac tuyén
chinh, mat cat kénh nho chi dap ting van chuyén
bang ghe, xudng tai trong nhd. Mang ludi kénh
noi dong nhin chung da dap tng dugc 100%
dién tich tudi tiéu phuc vu san xudt ndong nghiép

va nudi trong thuay san (S6 Nong nghiép va Phat
trién nong thon tinh Hau Giang, 2018).

Theo két qua phong van, trudc day ngudi dan
st dung xe dap la phuong tién giao thong bo
chiém ti 1é cao 55%. Sau khi 1én néng thon mdi,
ti 1& nguoi dan su dung xe dap gidm con 10%,
ti 1é nguoi dan st dung xe mdy ting dang ké tu
45% lén dén 90%. Nhu ciu st dung xe may cao,
hé thong giao thong thuédn tién da giup nguoi
dan manh dan dau tu mua xe may, tii d6 giup cai
thién doi song ho gia dinh. Dai véi duong thuay,
ghe la phuong tién chuyén chd chiém ty 1é cao
nhat (92%) trudc khi dat néong thon mdi, ty 1é
nay giam xudng ro rét con 34% sau khi dat nong
thon méi. S6 ho dan st dung vo lai tang tii 3%
1én 50% thuén tién cho di chuyén va chuyén ché
noéng san. Phuong tién xudng ciing ting ti 5%
1én 20%. Tuy nhién, st dung cac loai phuong tién
giao thong thuy téc do cao la mot trong nhiing
nguyén nhéan lam cho hé thong cong trinh cong,
tram bom bi va cham, bé.

Tu khi xay dung néng thon mdi, cac cong,
tram bom trén dia ban dugc ddu tu nang cap va
stia chita hang nam. Hinh thtc ty bom giam tu
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Hinh 1. Phuong tién giao thong dudng by, dudng thity
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94% xudng 67% nhuong choé cho cac hinh thtic
bom nudc mdi: tram bom tép trung ti 2% ting
nhanh 1én 20%, va t6 tai hop bom ting tit 2% 1én
10%. Dién tich canh tac dugc bom dién phuc vu
chi dat 27,5% nhung van dugc ngudi dan uu tién
st dung vi giam dugc chi phi, nudc tudi tiéu chu
dong, dam bao ngudn nudc phuc vu cho san xuat
nong nghiép.

Két qua khao sat cho thay khu vuc nghién ctiu
da t6 chiic thuc hién t6t cong tac dau tu xay dung
co s6 ha tang phu hgp véi diéu kién thuc té, nhu
cau phat trién kinh té - xa héi, ddm bdo tinh két
ndi cua hé thong giao thong trén dia ban; dam
bao muc tiéu tai co cau nganh nong nghiép, thich
ting v6i bién d6i khi hau va hinh thanh cac ving
san xudt nong san hang hoa phat trién bén viing.

Bang 2. Mtc do dap ting tiéu chi nong thon maéi
cta hé thong giao thong - thuy lgi

Noi dung Yéu cau
Tiéu chi 2 : Giao thong
Ty 1é dudng truc xa, lién xa o
o ] ] Vugt yéu cau
bé tong hoa, nhya hda dat 91,2%;
. PSP 75% theo Qb
100% duong vao cac xém ap .
$6 239/UBND

thuén tién

Tiéu chi 3: Thuay loi

Pat yéu cA
Mang luéi kénh noi dong dép at yéu cau

th D s6
ting 100% dién tich tudi tiéu phuc eo QD 56
A A s N 239/UBND
vu nong nghiép va nuoi thiy san
Théap hon 50%
Bom tudi tiéu cho 27,5% dién ap hon o
tich d4t no hié theo QD s8
ich dit nong nghié
§ ngtiep 239/UBND

3.2. San xuit nong nghiép trudc va sau khi
dat nong thon méi

biéu kién ty nhién & khu vyc nghién ctu
thuan lgi cho san xudt ndong nghiép véi cac loai
cay trong chinh la Ita, mia, xen canh Ita mau. Sau
khi trién khai xay dung néng thon méi va cé su
dau tu, ho trg kinh phi tit nha nudc cho hé thong
thay loi, s6 vu san xudt trong nam c6 xu huéng
tang lén. C6 55% ho dan dugc phong van cho biét
tang vu canh tac, 35% khong thay déi. S6 vu san
xudt trong nam ting kéo theo nguon thu nhap
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h¢ gia dinh ting, doi song sinh hoat va viéc lam
ctia ngudi dan dugc cai thién (Hinh 2).

Tang
OGiam
DKhéng déi

Hinh 2. 86 vy sdn xudt trong ndm

Co ciu canh tidc c6 xu hudéng chuyén tu 2
vu sang 3 vu do ngudi dan cha dong dugc mua
vu khi nhiéu khu vyc trén dia ban da xay dung
dé bao khép kin v6i cao trinh vugt dinh 1i ndm
2000. Sau khi lén nong thon mdi canh tac lta 2 vu
ti 15% gidm con 13%, canh tdc lta 3 vu tdng tu
78% lén 80% va c6 xu hudéng ting dan nho nhiing
chuong trinh 3 giam 3 ting, 4p dung khoa hoc -
ky thuat vao san xuat (Hinh 3). Ké qua phong
van nong ho ghi nhéan hiéu qua ti cac cong trinh
thay lgi mang lai rat tot véi 96% dong y, thu nhap
h¢ dan tang 1én, mtic s6ng nang cao so vdi trudc.
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Hinh 3. Co cdu canh tdc nong nghiép

Ty 1é¢ nganh nghé tao thu nhap chinh cta cac
nong ho trudc va sau khi dat nong thon méi khong
thay doi véi 85% lam lua, 3% lam thué mudn, 2%
lam cong nhan, 10% tham gia cdc nganh nghe
khac. Thu nhép ting lén nhung ciing c6 dén 89%
h¢ dan phai mét thém chi phi dau tu cho san xuat
nong nghiép. Bén canh nhting thuén lgi, nong ho
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van gdp nhiéu kho khan do chi phi dau tu (giéng,
phan bon...) san xudt tdng cao, chi phi thué nhan
cong tang do thiéu hut lao dong trong san xuat
nong nghiép, thi truong khong 6n dinh, gia ca
nong san do thuong lai quyét dinh, san phdm déu
ra khong dugc bao tiéu. Vi vay nha nudc can co
chinh sach ho trg nguoi dan giam chi phi dau tu
cho san xuat.

Tuy nhién van con mot s6 ho trong lua con gép
kho khén, nang suat chua tot do con mot s6 khu
viic chua dugc dau tu cong, tram bom hodc mot
s6 cong ddt sai vi tri, hiéu qua phuc vu san xuit
nong nghiép chua cao. Bén canh dé ngudsi dan
cting ghi nhan nhiing bat lgi ti cong trinh dé bao
nhu phu sa dua vao dong rudng giam lam cho dat
canh tac suy thodi, tinh trang dat bi bac mau bai
tan du cac chat hoa hoc tli phan bon, sau bénh
xudt hién ngay cang ting do tham canh lién tuc
lam cho dit khong dugc nghi ngoi. Nhiing van dé
nay dang anh hudng dén hiéu qua san xuit nong
nghiép ctia ngudi dan.

3.3. Giai phap cai thién hé thong giao thong
- thay lgi

Tt cac ghi nhan vé thuén lgi va kho khéan cta
hé thong giao thong - thuy lgi tai dia phuong, mot
s0 giai phap cai thién dugc dé xuat bao gom:

- Nhém céc giai phap ky thuat:

+ Hé thong giao thong: nang cdp sta chia
cac tuyén dudng giao thong nong thon da
xuong cap; ndng cao mat duong, trai nhua
thém 8,2% con lai cac dudng truc xa, lién
x3; lap ddt hé thong dén chiéu sang thuan
tién cho di lai; m& rong cau phu hop véi mat
duong, sta chiia mong va nang cao chiéu
cao cu dé€ tau tai trong l6n luu thdéng gitp
mua ban trao d6i hang hoéa nhanh chéng;

+ Hé thong cong, tram bom: xay dung thém
cong va tram bom dién & nhiing khu vuc
chua c6 cong, diéu chinh bom tuédi theo
dang lich thaéi vu. Quy hoach cac cong dong
bo véi dé bao khép kin va tram bom dién.
Hién tai toan huyén con 103 céng diéu tiét
can dugc dau tu phuc vu cong tac phong
chong han man. Khuyén khich cac h¢ dan

thuc hién mo6 hinh t6 hgp tdc dam bédo bom
tudi tap trung cho 72,5% dién tich con lai
trong nhiing 6 bao khép kin;

+ Nao vét kénh: ddc thu cua huyén Long My
la viing gidp nudc, chénh léch triéu khong
cao ti 0,2 - 0,5 m nén hién tugng boi ling
xay ra rat nhanh tai cac tuyén kénh cép 3.
Can xay dung ké hoach nao vét trung binh
ti 3 - 5 nam d€ phuc vu san xudt nong
nghié¢p cua nhan dén trén dia ban huyén.

- Nhoém cac giai phap vé quan ly:

+ Co chinh sach khuyén khich, ho trg, thu hut
cac doanh nghiép, ca nhan dau tu xay dyng
cong trinh giao thong - thuy lgi theo hinh
thiic xa hoi hoa d€ khai thac t6t cac cong
trinh nay phuc vu dan sinh;

+ CU can bd tryc tiép gidm sat, kiém tra chit
lugng hoat dong, mtic do an toan cua cac
cong trinh theo cdc tiéu chudn ky thuit;

+ D0oi v6i can b dia phuong: té chiic cac budi
tap hudn, nang cao kién thtic chuyén mon;
t6 chiic cac loai hinh hgp tac xa dia phuong;

+ D4i voi ngudi dan: t6 chiic tuyén truyén
nang cao kién thtic san xuit va hiéu biét vé
nong thon méi cho ngusi dan. Bén canh do
khuyén khich ap dung chuyén d6i canh tac
ti chuyén lia sang xen canh hoa mau dé dat
c6 thoi gian nghi ngoi.

3.4. X4y dung ban d6 GIS hé thdng giao thong
- thuy loi

Nhoém nghién ctiu da xay dung cac ban do
co s6 di liéu hé thong giao thong - thuy loi
trén nén QGIS hoé trg cong tic quan ly véi
nhiing thong tin vé hién trang duong giao
thong, dé bao, kénh cac cdp, cong, tram bom
ctia huyén Long My. Két qua da xay dung dugc
cac ban do chuyén dé bao gom: ban d6 hanh
chanh, ban d6 mang luéi song - kénh - rach,
ban d6 mang luéi duong giao thong - dé bao, ban
do hé thong cong - tram bom... véi cac thudc
tinh da thu thap. B cac ban d6 da chuyén giao
va hudng dan st dung cho cac can bd ctia Phong
Giao thong - Thuy loi huyén Long My ti€p nhan
va khai théc.
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Hinh 9. Két qud truy vdn cdc tuyén kénh
dai trén 5000 m

V6i ddc tinh ma nguén md, ngudi st dung co
thé€ truy vin nhiing thong tin c6 lién quan vé hién
trang hé thong giao thong - thiy lgi dén thoi diém
lap ban d6; dong thai co thé ti€p tuc cp nhat thong
tin vé nhiing cong trinh sé x4y dung hodc nhiing
thong tin con thiéu nhu lich van hanh céng.

4. KET LUAN - KIEN NGHI

Hé thong giao thong - thuy lgi cua huyén
Long My da dugc d4u tu kha t6t ho trg phat trién
nong thon méi. Giao thong dudng bo vao cac xé6m
'(-J" ap thuén tién dat 100%, nhung ty 1é duong truc
x4, lién xa bé tong hoa, nhya hoa dat 91,2%. Mang
luéi kénh rach noi dong cung cap du nudc cho san
xudt nong nghiép va hé trg giao thong thuy; tuy
nhién can dugc dinh ky nao vét, dic biét cac kénh
cap 3. Cac cong trinh cdng, tram bom dugc quy
hoach xay dung kha dong by nhung chi cht dong
bom nudc phuc vu dugc 27,5% dién tich dat canh
tac; cac tuyén dé bao khép kin chi dat dusi 50%
chua dam bdo néing luc san xudt cho toan ving.
Hinh 7. Bin d6 cdc tuyén kénh cdp II1 Xét theo cac quy dinh ctia b tiéu chi xa nong

TV L | Hae
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thon mdi, dia phuong c6 tiéu chi giao thong (tiéu
chi 2) vugt yéu cau, tiéu chi thay lgi (tiéu chi 3)
c6 mang ludi kénh noéi dong dat yéu cau, nhung
nang luc bom tudi tiéu chua dat yéu cau.

V6i nhiing ddc diém trén, hé thong giao thong
- thuy loi da phat huy hiéu qua théng qua viéc
gia ting mua vu canh tac, dic biét la chuyén tu
san xudt lda 2 vu sang 3 vu; thu nhap nong ho
tang lén, doi song nang cao so voi trude day. Tuy
nhién, hé thong van chua dua hoan thién dé ho
dan manh dan thay d6i co cdu san xuit, sudt dau
tu cho canh tac ndong nghiép tang cao. Nghién
ctiu da dé xuét hai nhom giai phap ky thuét va
quan ly gitp cai thién hé thong giao thong - thuy
lgi, dap ting dugc tiém ndng phat trién kinh t€ -
xa hoi ctia vung.
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RESEARCH ON URBAN INFRASTRUCTURE SOLUTIONS
ADAPTING TO CLIMATE CHANGE CONDITIONS
IN HCMC AND THE MEKONG DELTA

Ngo Trung Duong, Vo Anh Tuan

ABSTRACT:

Vietnam is one of the countries in the world severely affected by climate change and sea level rise in
particular the Mekong Delta and Ho Chi Minh city, where has faced extreme natural conditions such as floods,
droughts and saltwater intrusions. The solution to enhance the current construction ground surface where the
infrastructure were design in the conditions of flood water levels, the rising tides exist inadequate problems.
The article presents a number of solutions in the planning of technical infrastructure system based on
determining the level of urban construction ground, adapting to climate change and lowland condition. In
addition, a combination of technical solutions is used to improve the efficiency of surface water drainage in
the low-lying areas. The reasonable solution of preparing urban construction ground surface will contribute
to reduce the mass of sand fill. The study contributes to improving urban planning orientation and sustainable
exploitation of technical infrastructure systems adapted to climate change.

KEYWORDS: Technical infrastructure, Mekong Delta, climate change, urban planning, BIM.
TOM TAT

Viét Nam la mdt trong nhiing quéc gia trén thé gidi bi anh hudng nghiém trong bdi bién d6i khi hau va nudce
bién ding dac biét 1a dong bang song Cuiu Long va thanh phé H6 Chi Minh, noi phai d6i mét véi diéu kién
tu nhién khic nghiét nhu la lut, han han va x4m nhap man. Giai phdp quy hoach cao d¢ nén d6 thi bing cach
nang cao d¢ dat xay dung, noi hé thong ha tang ky thuédt dugc thiét ké trong diéu kién nudc 1a, thuy triéu dang
cao lién tuc theo thoi gian ton tai nhiing van dé bat cap. Bai viét trinh bay mot s6 giai phap trong quy hoach
hé thong ha tang ky thuat trén co s& xac dinh cao do xay dung do thi, thich ting véi bién d6i khi hau va diéu
kién vung dat thdp. Ngoai ra, tich hgp cac giai phap ky thuat d€ ning cao hiéu qua thoat nudc mit & cac khu
vuc tring thép. Giai phap quy hoach cao do nén va thoat nudc mat do thi hgp ly sé giam dang ké khoi lugng
cat dugc st dung d€ dap cao cac do thi ciing nhu dinh hudng quy hoach do thi, hé thong ha tang ky thuat thich
ting v6i bién doi khi hau.
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1. INTRODUCTION

Climate change is becoming more complex
and unpredictable. The RCP8.5 climate change
scenario should be applied to permanent works,
long-term plans and plans.

According to the RCP8.5 climate change
scenario, by 2050 sea levels will rise to an average
of 25 cm (17 cm - 35 cm) by 2100 respectively, by
2100 will reach 73cm (49 - 103 cm) respectively,
of which, the coastal area from Mong Cai - Hon
Dau and Hon Dau - Deo Ngang has the lowest
sea level rise of 72 cm (49 - 101 cm), respectively,
of which, the coastal area from Mong Cai - Hon
Dau and Hon Dau - D¢o ngang has the lowest sea
level rise of 72 cm (49 - 101 cm), respectively).

The area of Ca Mau - Kiéng Giang is 75 cm
(52 cm -106 cm), the paracel and spratly islands is
78 cm and 77 cm respectively, Figure 1.

Figure 1. Flood scope due to sea level rise in the
Mekong Delta under RCP8.5 scenario [1]

In case, the sea level rises of 100 cm, climate
change response solutions do not respond in a
reasonable timely manner, 38.9% of the Mekong
Delta is at risk of severe flooding. In particular,
Kieng Giang is the coastal province with the
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highest risk of flooding in 77% of the area [1].
Infrastructure systems are severely affected
by floods, rainstorms, saltwater intrusion and
ground subsidence resulting in damage and
reduced life expectancy.

QCXD 01:2021 National technical standards
on urban construction planning take into account
climate change factors in the planning of ground
elevation and surface drainage as well as when
designing urban infrastructure systems, climate
change factors need to be applied scientifically
flexibly under specific conditions of the Mekong
Delta and HCMC.

Planning infrastructure systems in urban
planning projects
management and operation of the system
throughout the planning period. In addition,
the cost of regular maintenance and stability and
sustainable development of the city must be taken
into account.

must ensure favorable

2. METHODOLOGY OF RESEARCH

2.1. Research area

The Mekong Delta is the Southernmost region
of Vietnam, consisting of 13 provinces and cities
with a total natural area of about 40,604.7 km?,
with a coastline of 700 km. The population is
about 21.49 million (2019). It is one of the key
economic regions of Vietnam. The water surface
elements are characteristic of the landscape
structure of the Mekong Delta urban area.
The vast and complex network of rivers creates
the background landscape structure of the entire
delta. In the 18th and 20th centuries, the irrigation
canal system and complex irrigation network
were created, which became unique to this natural
river landscape.



Hoi thdo Khoa hoc Quéc 16 Phat trién Xay dung bén viing trong didu kién Bién ddi khi hau khu vic ddng béing Séng Cliu Long  Ee1sPLiPA|

The ground elevation of the Mekong Delta is
quite flat and lower than sea level, most of which
are composed of weak soil, natural elevation
-0.50 m: +0.0 m [5], so cities face many difficulties
for building and responding to climate change.

The research objective is to assess the overall
state of planning of technical infrastructure
system inlowland conditions in the Mekong Delta,
the scope of research includes urban areas (Ho Chi
Minh City, Can Tho, Tra Vinh, Long Xuyen ...).
The feasible solutions for ground-level planning
—sustainablesurfacedrainageinresponsetoclimate
change are proposed to ensure the management
and exploitation of technical infrastructure system
in a synchronous manner and long-term life of
the system.

2.2. Research Database

In this study, the forecast data on sea level rise
due to climate change are cited from the "Climate
Change scenario and sea level rise for Vietnam"
by the Ministry of Natural Resources and
Environment in 2016. The approved Urban
construction planning of the Mekong Delta and
Ho Chi Minh City City. Other materials used
include: Mekong Delta construction plan to 2030
and vision to 2050.

The ground elevation data of urban planning
projects in HCMC and the provinces approved
by competent authorities are used to analyze the
advantages and disadvantages of the current
surface drainage planning solution of urban
areas. The data are compiled in previous studies,
using analytics to suggest solutions in research.[4]

2.3. Research Methods

Studies related to climate change adaptation
of existing cities within the scope of research and
internationally surveyed,
collected data. Base on the data collected on the

are  investigated,
progress of climate change, the planning status of
mekong delta cities. Current urban construction
ground elevation planning solutions as well as
the effects of rising water levels on urban areas
and technical infrastructure systems are seriously

analyzed and evaluated based on current
regulations and standards. Integrating technical
infrastructure system planning solutions to ensure
urban adaptation to climate change and improve
stormwater drainage efficiency is researched and
implemented.

Key research issues:

- Integrating solutions to determine urban
construction ground elevation in climate change
conditions;

- Solutions to strengthen the capacity of
existing infrastructure systems of cities facing
climate change;

- Application of BIM 12Dmodel
technology in management and operation of

and

technical infrastructure.

3. RESULTS AND DISCUSSION

3.1. Problems exist in terms of urban

construction ground elevation and
infrastructure systems in Mekong Delta
and HCMC

Currently, construction ground planning

projects use solutions to raise natural ground
above flood levels designed to protect coastal
delta cities, especially some areas below sea level.
All construction works are designed from
this highly constructed ground to be sure of
protection from the unintended impact of flood
levels and the annual tides, Figure 2.

fj/|— % : Husgony
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Figure 2. The method of land fill entire urban area [5]

The height of urban construction land of
avoiding flooding affects the urban construction
area in the currently regulated formula (H
= H™=

xd

+ Ah). H , is the height of urban

%
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construction land, HMNTK is the height of
flood water level designed according to the flood
frequency (Table 1) and urban classification in
QCVN:01:2021. Therefore, urban construction
ground are usually much higher than the initial
status height of +1.5 -:- +2 m, equivalent to the
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the designed water level (Figure 4). The capacity
of storm drain sewer system in the rainy season
especially during high tide level is very poor, the
heavy flooding after the rain is more seriously
affecting the life of urban resident.

. . TT TT L}
volume of materials used for construction. @ ﬁ ______ 4I_IL . _:_:____1'_‘[ _______ K o |
Table 1. Frequency of flooding to determine 1 1 I : : Rainwater " ki "
: [ - 1 N oulet . ’
urban height [4] —‘n = i :__g i lﬁ}_ \
Urban MHEF—————— IL Ros;
classification | Special | T | II | Il | IV | V T T T Ll
Functional area ey e 25 Ll
Center area 100 100 | 50 | 40 | 20 | 10 r= = = = =
Industrial park | 100 | 100 |50 | 40 | 20 | 10 ~ S N o N
Residential area 100 100 | 50 | 40 | 20 | 10

Park, fitness,
sports

20 10 | 10 | 10 | 10 | 2

Resident area > H
publicarea>H +0,3m

Rural

maxTBnam’

residential area

In order to reduce the volume of covered
the
elevation at intersections in all most of urban

material for urban construction areas,

planning projects are same level (Figure 3).

Figure 3. The all roads are designed
with the same height and slope of less than 1%o
Tra Vinh City area [5]

The result of road planning has a zero slope
(i = 0%) so rainwater mainly flows on the
surface of the road and the serrated water
collection trench system. The storm drain sewer
system must be designed with a deeper depth of
burying, especially at the drainage exit in a state
of complete flooding from 1 - 2 m lower than
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Figure 4: Rainwater Outlet flooded 1 - 2 m below
designed flood level (Hp%) [3]

The drainage system entirely based on the slope
of the storm drain to the rivers and canals, the
enforceability of the storm drainage system is very
low especially at high tide condition. This problem
can be clearly seen from urban construction
ground planning projects for urban areas in Ho
Chi Minh City, or in Mekong Delta cities such
as Tra Vinh, Long An, Can Tho... The solution
of urban construction ground planning for the
Mekong Delta region currently reveals quite a lot
of inadequacies.

Surface planning solutions have not been
combined with natural landscape design as well as
integrated surface drainage solutions. In addition,
the land reclamation to raise the foundation
can lead to a shortage of materials, threatening
the sustainable development of the city. in the
conditions of climate change and sea level
rise, when the water level around the city
simultaneously  rises, improving flooding
situlation would be an impossible task. The natural
soil surface is covered with the entire urban area
which will change the hydrological regime as well
as affect the reception and adoption of river basins
and canals, This is a solution that is not favorable
to nature that also leads to urban infrastructure
managers facing many challenges to control the

unpredictable extreme events of climate change.



Hoi thdo Khoa hoc Quéc 16 Phat trién Xay dung bén viing trong didu kién Bién ddi khi hau khu vic ddng béing Séng Cliu Long  Ee1sPLiPA|

The severe 100-year-old flooding that occurred
in July 2021 in Europe once again confirms the
clear effectiveness of the urban management
planning solution in harmony with nature in the
Netherlands in its ability to manage the response
to severe flood situations. Meanwhile, many other
European countries suffered heavy losses despite
the use of many modern technological solutions.

3.2. Urban infrastructure planning Solutions
adapt to climate change in the Mekong Delta
and HCMC

a) Integrating solutions to determine urban
construction ground elevation in climate change
adaptation conditions

Urban construction elevation planning is
carried out including analysis of the relationship
between the ground of urban construction
design, the slopealongurbanroadsto ensure storm
water drainage requirements, stormwater drainage
basins and flood water levels designed according
to frequency and the climate change scenarios.

Urban construction elevation (H ;) takes into
account climate change is determined as follows:

H =H™,, +H  +Hg,

In which:

H,,,: sea level under global climate change

scenario.

Table 2. Sea level rise scenario in line with global
climate change

Scenario RCP Timelines of the 21st century
2030 | 2035 | 2040 | 2050
Global climate change scenario Mii Ké Ga -
Mii Ca Mau
RCP45 | 12cm | 14,5cm | 17cm | 22cm
Global climate change scenario miii Ca Mau -

Kién Giang
| 12cm | 14,5cm| 17cm |23cm

RCP4.5

According to the results of the study in Ho Chi
Minh City, the level of urban flooding due to rain
andtidesincreased continuouslyequivalentto 1.45
to 1.7 m from 2002 to the present. The planning
areas in the later stages will choose a higher land

reclamation solution than the previous period.
Flooding of existing areas is becoming more severe,
a comprehensive integrated solution for old and
new cities that needs to be thoroughly studied.

The solution of integrated urban construction
height planning is proposed by combining
coordinated lakes, dikes - embankments to
protect and land a suitable part of urban area
by reusing the land volume from the renovation
of coordinated lakes, dredging natural canals
to solve the above discussion issues thoroughly,
Figure 5.

Greenery lakeside
road

Figure 5. Land cover combining dike
and coordinated lakes [4]

Compared to the current planning plans,
the volume of materials used for leveling is
significantly reduced by 50% for the whole urban
area and the subsidence of urban surfaces is also
reduced because the load of land on weak land
is smaller. Partial ground lifting solution will still
ensure the convenient layout of synchronous
technical infrastructure networks. The useing
of embankments and dikes in combination with
rivers and canals, will form an effective system
to prevent saltwater intrusion and flooding in
climate change conditions. Depending on the
stages of sea level rise, the height of the and
embankment system is designed according to the
scenarios RCP4.5, RCP8.5 in Table 2. The method
of dike or embankment is used to ensure the
feasibility of construction area geography. The
embankment is designed in conjunction with
safe corridor to limit the impact of sea waves and
sea level rise. In addition, the multi — level dike
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is carefully considered to minimize risks during
operation, Figure 6.

Heumate cuance
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Embankments

Figure 6. Embankments and coordinated lakes
and safe corridor [5]

The regulated lake is designed to support
effective surface drainage management, for
drainage basins with a sewer length equivalent
to L = 500m, the design of the regulated lake to
reduce the depth of burying the sewer, reduce
the ground for urban construction, ensure a
favorable vertical slope of drainage. Urban areas
with an average area of 50ha with unfavorable
drainage conditions, the solution of coodinated
lake planning to control stormwater drainage
as well as urban landscape is completely
appropriate, Figure 7.

Density of 50%

Construction 80%

Figure 7. Coordinated lakes planning [3]

Solutions to strengthen the capacity of
existing infrastructure systems of cities facing
climate change

Existing cities built under the previous plan
have not considered the climate change scenario,
so rising sea levels, rain and floods directly affect
the system of technical infrastructure, reducing
their life expectancy as well as capacity.
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The process of concreted urban surfaces makes
flooding increasingly difficult to solve. Rainfall
is rapidly concentrated in the city's main basins,
which overloads the stormwater drainage capacity
of the existing sewer system.

Many solutions are fully implemented by
domestic and foreign experts to solve the problem
of urban flooding after special rain during high
tides, but so far the flooding has been more
complex and not as effective. Beside the main
solution that has been used to improve the
capacity of the storm drainage system such as
dredging rivers, canals, controlled by the dam
sewer system to prevent the tide, within the scope
of the study proposed a number of solutions
in the series of solutions to overcome flooding
after rain.

Closed ditches incorporating manholes are
used instead of reinforced concrete drains, which
controls the rate at which rainwater flows are
concentrated in the main basin is better controlled,
ensuring the drainage capacity of the existing
network which is planned with poor drainage
efficiency at the outlets.

Closed ditches are designed with a minimum
slope i = 3 % to ensure aesthetic elements in the
city, especially the construction is conveniently
deployed with an average ditch depth of 1 - 1.2 m
compared to 1.5 - 2 m as for reinforced concrete
sewers with a minimum slope of 1/D (D - mm
diameter of sewer), Table 3.

Table 3. Closed ditch depth (H) and RC drain

Closed ditch 400 | 600 800 1000
(mmxmm) x400 | x600 | x800 | x1000
H_ ditch (m) 0,4 0,6 0,8 1
RC drain (mm) 400 600 800 1000
H_RC drain (m) 1,1 1,3 1,5 1,7

Especially with small drainage basins with
small drain diameter, the slope along the large
drain as prescribed, often leads to a relatively
large depth of burying of the sewer and the speed
of water flowing to the main basin of the city is
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relatively fast and cannot control the flow of
rainwater, so there is an overload of not collecting
and escaping rainwater in the basins. the main
of the city is especially in the conditions of
prolonged heavy rains combined with high tides.

Especially with small drainage basins with
small drain diameters, the slope along the large
drain as prescribed, often leading to a relatively
large depth of burying of the sewer and the speed
at which water flows to the main basin of the city
is relatively fast and cannot regulate the flow, so
there is an overload of non-collection and timely
escape in the main basins of the city. Especially
in the event of prolonged heavy rains combined
with high tides.

Vo Van Kiet road is one of the most modern
in HCMC designed closed ditch
system, vertical canal combined with RC drain to

roads

effectively control the rainfall flow of the entire
basin along both sides of the road.

The use of closed ditches is applied and brings
a clear effect on flood protection projects in Ho
Chi Minh City, the flood drainage project for
QL13 has been implemented to help this area no
longer flood after the rains. In order to accelerate

the
semi-assembled structures are studied and used

construction  schedule in  urban
reasonably to ensure quality and ensure traffic

during the project implementation, Figure 8.

to urban main basin [3]

The ditches are constructed 1/2 of the
undercarriage cast on site and linked together
by such construction connections to help the

re-establishment of the premises be carried
out quickly, ensuring the project progress
requirements and not affecting the business of
urban people.

b) Application of BIM and 12D model
technology in planning and management of
urban infrastructure system

In order to implement bim in the field of
construction, on December 22, 2016, the Prime
Minister issued Decision No. 2500/QD-TTg
approving the project on applying the Building
Information Model (BIM) in construction
activities.

BIM in infrastructure design has been
implemented by the Faculty of Urban
Infrastructure Engineering at HCMC University
of Architecture in the training of infrastructure
engineers over the last 5 years. The engineers
apply BIM to the design of technical
infrastructure network planning helps to build
planning plans quickly, efficiently, with a higher
level of accuracy than conventional planning
design methods. [3]

BIM supports the change of options, technical
solutions are quite flexible very suitable for
climate change scenarios. Thereby helping the
manager fully manage the scientific basis to
determine the optimal solution in each scenario.
The technical infrastructure system is planned
as Figure 9.

L7y

/a S N .
Figure 9. Application of BIM Technology
for planning [2]

In addition, the planning ducument is
digitized for convenience in the management and
operation of technical infrastructure system in
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the future. Especially with unpredictable climate
change, the use of integrated processing tools is
the optimal solution for technical infrastructure
systems to adapt to climate change. The potential
for BIM to design technical infrastructure
projects in the Mekong Delta to cope with climate
change is huge. Promoting BIM integration for
the life cycle of infrastructure projects in urban
development during periods of climate change is
critical. Similar to BIM technology, 12D Model
is also being studied for application in the design
of technical infrastructure system planning, the
feature of integrating simulation of flexible
surface drainage management plans into the
planning project effectively compared to the
traditional 2D planning plan, Figurel0. From the
above model, solutions for urban drainage also
become easy, fast with more optimal and accurate
planning products.

OREC T
=1 Lower vanse  Uipper veiue

o Dy w oAy m
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Figure 10. River level simulation in climate change
conditions using TULFLOW 12D Model [2]

4. CONCLUSIONS

Using Integrating solutions to determine
urban construction ground elevation in climate
change adaptation conditions in Mekong
Delta achieves the following results. Reducing
the volume of leveling materials by 50%, the
average leveling height decreased by 1.0m
compared to 2.0m according to previously
planned projects; The cost of urban construction

has decreased significantly. Ensuring harmony
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between new and existing cities, as well as
urban planning trends in line with natural
conditions and folk traditions living with the
flood of the river region. Reduce urban
subsidence and add groundwater to existing
cities, ~ reducing  saltwater  intake. In
addition, existing infrastructure is
protected and increased in service to meet the
impacts of climate change.

For existing urban areas, solutions to control
the rapid flow of rainwater to the main drainage
basins should be implemented in sync with the
renovation of stormwater receiving sources,
which divides the amount of rainwater in existing
urban receiving sources to improve urban
adaptability in the current climate conditions.

BIM, 12Dmodel technology will effectively
support managers to have the tools to decide on
possible planning options and develop risk control
scenarios against unpredictable changes in
extreme weather.

The RCP8.5 climate change-rising water
scenario is considered for urban planning and
technical infrastructure projects, RCB4.5 is used
for medium-term plans, and controlled level
areas are favorable.
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