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Tém tat:

Hé thong thoat nuéc déng vai tro quan
trong trong viéc ddm bao tiéu thoat nudc
mua trong do thi va khu cong nghiép. Tuy
nhién, téc do6 d6 thi hdéa nhanh két hap
vGi thiét ké va thi cong & nhiéu khu vuc
chua hgp ly; da lam gidm hiéu qua thoat G
gay ra ngap lut cuc b6 va lam anh hudng
I6n cudc song, sinh hoat clia ngudi dan.
Do d¢, viéc danh gia kha nang tiéu thoat
nudc clia cac hé théng thoat nudc da
dugc xay dung, xac dinh cac diém ngap
lut, dé xuat cac giai phap la hét stc can
thiét, cung cap co s& cho céng tac quan
ly, quy hoach, thiét ké, xay dung va nang
cap hé thong sau nay. Nghién clu sé tap
trung danh gid kha nang thoat nudc cta
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khu d6 thi va khu cong nghiép cling nhu
ap dung thi nghiém dé tinh toan kha
nang thoat nudc cta Khu céng nghiép
Dét may Rang Béng.
Tu khoa: MIKE URBAN, thodt nudc, khu
céng nghiép
Abstract:
The drainage system plays an important
role in ensuring the drainage of storm
water in urban areas and industrial zones.
However, the rapid urbanization combined
with design and construction in many
areas is not reasonable; has reduced the
efficiency of flood drainage, causing local
flooding and greatly affecting people’s lives
and activities. Therefore, it is absolutely
necessary to assess the drainage capacity
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of the built drainage systems, identify the
flooding points, and propose solutions,
providing the basis for the management,
planning, designing, building and
upgrading the system later. The research
will focus on assessing the drainage
capacity of urban areas and industrial
zones as well as applying tests to assess the
drainage capacity and leveling the ground
in Rang Dong Textile Industrial Park.

Keywords: MIKE URBAN, drainage,
industrial zones

1.Pat van dé

Trong béi canh bién déi khi hau dang
dién ra manh mé, nhat la tai khu vuc ven
bién dang lam thay d&i Ién dén nhiéu hinh
thai thoi tiét. Luong mua cé xu hudng
thay d6i I6n ca vé lugng va tan suat. Lam
cho cac hé théng thoat nuéc mua hién tai
G cac do thi khong con dam bdo kha nang
thoat nudc theo tan suat thiét k&, gay ra
tinh trang ngap lut cuc bd & nhiéu noi. Vai
nhing khu vuc chuyén déi ti néng thén
sang do thi, khu vuc ven d6 thiva gan clra
song thi co s& ha tang lién quan xay dung
chua déng bo, cac clra tiéu thoat nudc truc
ti€p ra song, kénh muong... cling gay anh
hudng 16n dén kha nang thoat nudc cla
hé théng. Ngoai ra, qua trinh d6 thi hoa,
cdng nghiép hoa tai cac tinh thanh pho sé
tiép tuc tang lén do hoat déng dau tu cac
do thi, khu, cum céng nghiép dang hinh
thanh. Do vay, dé cac d6 thi va khu cong
nghiép phat trién mét cach bén vimng thi
viéc phan tich cadc nguyén nhan, kiém tra
hé thong thoat nudc va dé xuat giai phap
khac phuc la hét stic can thiét. Nghién ctu
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nay st dung mo hinh s6 MIKE URBAN két
hop MIKE 11 d€ mé phong, hiéu chinh va
kiém tra kha nang thoat nuéc mua ctia hé
théng Ung vaéi cac tran mua gan nhat &
cac muc do khac nhau. Tu d6, dua ra cac
dé xuét, cac giadi phap dé han ché, déng
thdi nang cao hiéu qua lam viéc ctia hé
théng thoat nuéc mua hién cé.

2. Co s& ly thuyét mé hinh

Cac m6 hinh tinh toan thoat nudc dé
thi va khu céng nghiép trén thé giéi hién
nay c6 kha nhiéu dang vdi cac tinh nang
chuyén biét, trong d6 ké dén cac mé
hinh nhu: M6 hinh SWMM, B6 mé hinh
Innovyze, M6 hinh SewerGEMS, B6 md
hinh SOBEK, Phan mém DELTA-P, B6 mo
hinh MIKE.

Trong d6, bé6 mé hinh MIKE dam bao
dugc céac tiéu chi cda nghién cdu nay,
nhom nghién cdu da sd dung moé hinh
MIKE 11 va MIKE URBAN tinh toan md
phong ché do thay luc trong hé théng
thoat nudc chta d6 thi va khu cong
nghiép, ap dung tinh toan thoat nudc cho
KCN Dét may Rang Bong, nam & ven bién
thudc Thi tran Rang Dong, huyén Nghia
Hung, tinh Nam Dinh.

Hinh 1. Anh vé tinh viing Rang Déng
ndam 1989.
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Hinh 2. Anh vé tinh viing Rang Péng
ndm 2021.

2.1. Ly thuyét mé hinh MIKE URBAN
[3,4]

Trong b6 mé hinh MIKE URBAN bao
gém nhiéu loai mé hinh thoat nuéc gom:
MIKE SWMM, MIKE - CS, MIKE MOUSE.
Trong dé mé hinh MIKE MOUSE la phan
mém lap Mo hinh cap va thoat nuéc nude
do thi, d6 linh hoat cao, tinh mé, dugc tich
hgp vai hé thong GIS. Trong Dy an nay su
dung MIKE MOUSE trong bo URBAN.

Mot s6 tng dung dién hinh cta phan
mém MIKE MOUSE:

» Ldp mé hinh Hé théng thodt nudc:
Lap Mo hinh hé théng thoat nudc thai va
nuéc mua; Quan ly hé théng nudc thai;
Du bdo ngap lut cuc b6 (vi tri ngap va muc
dé ngap); Panh gia duoc kha nang chiu
tai clia hé théng céng va nhimng diém bi
tdc nghén; Udc tinh lugng van chuyén
bun cat va boi lang trong hé théng cong;
Phan tich chat lugng nudc va cac van dé
bun cat...

» Ldp mé6 hinh Hé théng cdp nudc:
Quan ly ap luc nudc va ap luc khu vuc;
Uéc tinh nhu cau nudc tai nat cap; Phan

tich luu lugng dong chdy va ap luc trong
duong 6ng danh cho ctu héa; Du bao su
lan truyén va xac dinh vi tri cGia cac chat
6 nhiém cé trong nudc; Lap ké hoach du
phong va danh gid rairo,...

2.2. Ly thuyé&t mé hinh MIKE 11 [1,2]

M6 hinh MIKE 11 1a mot chiéu tinh toan
mang song dua trén viéc gidi hé phuong
trinh mét chiéu Saint - Venant, véi cac gia
thiét co ban sau day:

- Chat long (nudc) khéng nén duoc va
dong nhat (xem nhu khéng cé su khac
biét vé trong lugng riéng clia nuéce).

- D6 déc day séng (kénh) la tuang doi
nho.

- Chiéu dai séng la tuong doi dai so véi
do sau dong chay (diéu kién nudc ndéng,
xem rang tai moi diém trong hé théng,
véc-to luu téc ludon song song voi day
kénh va khéng ¢6 su bién d6i clia luu téc
theo phuong thang ding, tir dé cé thé ap
dung cac gia thiét ap suat thay tinh trong
kénh).

- Dong chay trong hé théng la dong
chdy ém (c6 so Froude I16n hon 1).

Hé phuong trinh Saint - venant bao
gém hai phuong trinh:

Phuang trinh lién tuc:

ox Ot

Phuong trinh chuyén déng:

QZ
0 a(“Aj on 200
—Q+—+gA—+—g2QQ =0 (2.2)
Ot Oox ox C°.AR
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Trong do6: A la dién tich mat cat ngang
(m?); t la thai gian (s); Q la luu lugng nudc
(m3/s); x la bién khong gian; C la hé s6
Chezy ; g la gia toc trong trudng (m/s?); p
la mat d6 nudc (kg/m?); h la d6 sau dong
nudc (m); R 1a ban kinh thay luc (m); g la
lugng gia nhap doc theo mét don vi chiéu
dai séng (m?/s).

Nhiing Ung dung lién quan t&i MIKE
11 bao gém: Du bao |G va qua trinh hoat
dong hé chira; mé phdng bién phéap diéu
hoa IG; qua trinh hoat déng clia hé thong
tudi tiéu; thiét ké hé thong kénh; nghién
clu triéu dang trén séng va ctia séng.

3. Ung dung mé hinh MIKE URBAN
va MIKE 11 tinh toan kha nang thoat
nudc Khu cong nghiép Dét may Rang
bong

Dé minh hoa viéc danh giad kha nang
thoat nudc doé thi va khu cdng nghiép, moé

hinh MIKE URBAN va MIKE 11 dugc Ung
dung thu nghiém tai Khu cong nghiép
Dét may Rang Béng dugc trinh bay tai
day.

3.2.1. Xday dung mé hinh tinh todn

Mang luéi thay luc kénh truc tiéu -
MIKE 11

So d6 thuy luc dugc thiét lap cho toan
bdé kénh truc tiéu chinh trong Khu cong
nghiép (KCN) Dét may Rang Béng Tinh
Nam Binh bao gém 5 kénh chinh bao
gém cac kénh T1,T2, T3, T4, T5 va 1 kénh
dan toan bé lugng nudc tiéu thoat ra bién.

Tai liéu dia hinh long dan cac nhéanh
kénh 6 vai tro thoat nudc cho khu cong
nghiép da dugc thu thap, do dac dé phuc
vu tinh toan (s6 lugng cu thé trong Bang
1). S6 liéu nay sau d6 dugc xi ly, chuan
héa vé dang dau vao clia mé hinh. Trong
tinh todn nay, st dung phuong an quy
hoach dé tinh toan.

Bdng 1. Théng tin mdt cdt s dung thiét Idp mé hinh

T Tén kénh, Chidu dai (m) Chiéuréng | Chiéucao | Chiéurdng S6 mat
muaong day 16n B (m) H (m) day nhé b (m) cat
1 T1 3.320 25 5 15 8
2 T2 2.100 25 5 15 8
3 T3 1.268 15 5 5 5
4 T4 2.400 15 5 5 10
5 T5 1.330 15 5 5 6
6 T6 2.200 37 5,5 15 8
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ii=h . : i
Hinh 3. So d6 mang Iuéi mé hinh todn thay luc kénh truc tiéu KCN Rang Béng.

Mang thay luc 1D hé théng c6ng ngam - MIKE URBAN

Hé théng mang luéi céng thoat nuéc dugc dua vao mo hinh trén nén ban dé thoat
nudc cta khu cong nghiép. Toan bé mat bang cta hé théng thoéat nudc dugc thé hién
trong mo6 phéng nhu Hinh 4.

Hinh 4. Mang luGi hé théng thodt nuéc sé héa trong MIKE URBAN
Sau khi s6 héa téng cac thanh phan trong hé théng thoat nudc dugc st dung trong
mo hinh dugc liét ké chi tiét & Bang 2.
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Bdng 2. Cdc thanh phan cua hé théng thodt nuéc sir dung trong mé hinh
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Hinh 5. Trdc doc tuyén céng.

Nudc mua sau khi hinh thanh sé dugc
thu vao ham ga trén cac tiéu luu vuc dé
va tai vao mang ludi hé thong thoat nudc.
Téng s6 lugng cac tiéu luu vuc sir dung
trong mo6 hinh la 500.

3.2.2. Tinh todn thodt nudc tai khu
vuc cho mét sé trudng hop ing véi cdc
tan sudt mua 1%, 5% va 10%

Sé liéu mua: st dung sé liéu mua ngay
tu nam 1960 - 2021 tai tram Van Ly, xac
dinh gid tri mua 1 ngay max, 2 ngay max,
5 ngay max, 7 ngay max va 10 ngay max.

Tu do, xac dinh dugc ting gia tri mua Ung
VGi tan suat thiét ké. Nhan thay rang, tuy
cudng d0 mua 1 ngay max Ién nhung
chua phan anh dugc tinh chat dac trung
cla mua; 5 ngay max va 10 ngay max
cudng d6 mua khéng dang ké; duy cé
cuong d6 mua 2 ngay max tap trung qua
nUra va cling chinh la hinh thé mua bat Igi
dién hinh trong khu vuc nghién ciu; do
dd, nghién ciu nay da chon mua 2 ngay
max dé tinh mua thiét ké Uing véi cac tan
suat thiét ké 1%, 5% va 10%.

Gia tri Tmax | 2max | 5max [ 7max | 10max
Max 377.2 | 608.0 | 867.1 | 953.1 | 9734
Cudng d6 mua 15.7 12.7 7.2 5.7 4.1
Ty lé déng gop vao téng lugng muadot | 39% | 62% | 89% | 98%
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Muc nudc triéu thiét ké: sir dung s6 liéu muc nudc triéu ti nam 1990 - 2015 tai

tram NhuTan, xac dinh gia tri triéu I&n nhat xay ra vao nam 2004. Tu dé, xac dinh dugc
tUng gia tri muc nudc triéu Uing vai tan suat thiét ké.

TT | P(%) | Rp(m) | TT | P(%) | Rp(m)
1 1.00 2.10 3 5.00 2.03
2 2.00 2.07 4 10.00 1.98

31580 050 1)

3.1. Két qua nghién ciu
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Hinh 6. Két qua tinh todn qud trinh muc nuéc doc truc tiéu KCN.

Bdng 3. Muc nuéc I6n nhdt, nhé nhdt doc truc tiéu KCN Rang Déng
trong diéu kién hién trang

PA PA1%-TK PA5%-TK PA10%-TK
Hy.y (M) 3,52 3,16 3,03
. (m) 3,2 3,02 2,96

Bdng 4. Muc nuéc I6n nhdt, nhé nhat doc truc tiéu KCN Rang Déng
trong diéu kién cé tram bom (5 t6)

PA PA1%-B PA5%-B PA10%-B
H,.(m) 33 3,03 2,48
L (m) 3,2 2,92 2,36

Bdng 5. Muc nuéc I6n nhdt, nhé nhdt doc truc tiéu KCN Rang Déng
trong diéu kién xét t&i Bién déi khi hdu (BDKH) va nuéc bién déng (NBD) dén ndm 2050

PA PA1%-2050 PA5%-2050 PA10%-2050
H,, . (m) 3,56 3.3 2,74
o (m) 3,45 3,18 2,6
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Hinh 7. Budng qud trinh quan hé muc nudéc tai bé hat va luu lugng bom thiét ké P=10%.
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Hinh 8. Budng qud trinh muc nudc tiéu thiét ké P=10% doc kénh T1-KCN
trong diéu kién c6 tram bom.
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Hinh 9. Budng qud trinh muc nudc tiéu thiét ké P=10% doc kénh T1-KCN trong diéu kién xét
t6i BDKH va NBD dén ndm 2050.
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Hinh 12. Két qua tinh todn muc nudc trong c6ng doc truc kénh KCN (g véi tdn sudt mua
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K&t qua tinh toan thay van thay luc va
thoat nudc véi muc nudc triéu thiét ké
P=10% nhu da trinh bay & trén cho thay:

Khi chua c6 tram bom chi tiéu qua
cdng, da tinh toan véi trudng hop cong
tiéu qua dé va dugc lam mdi véi quy mo
2x(4x4,5)m ngudng =-1.5 m thi muc nuéc
I6n nhat doc truc tiéu trong KCN thay déi
I6n va hau nhu muc nudc trong cong déu
vugt cao trinh dinh céng.

Dé& bao dadm tiéu thoat nudc mot cach
hiéu qua cho KCN, nghién cdu da tinh
toan vdi cac trudng hgp c6 tram bom va
cong tiéu két hop lam viéc trong thai gian
tiéu véi cac kich ban tinh todn PA1%-B,
PA5%-B, PA10%-B. Két qua cho thay, khi
c6 tram bom (5 t6 may) thi muc nudc
I6n nhat doc truc tiéu trong KCN da co
su giam dan va hau nhu muc nudc trong
cdng khéng con vugt trinh dinh cong
nhu khi chua c6 bom. Nhu vay, két hgp ca
céng va tram bom lam viéc trong thai ky
tiéu da lam ha muc nudc I16n nhat trong
KCN dugc téi +0,55m.

Trong tinh hinh khi hau bién déi mét
cach khac nghiét nhu hién nay, két qua
nghién ctu cda B6 Tai Nguyén va Moi
Truong véi kich ban RCP8.5 cho thay,
vGi tdm nhin dén 2050 muc nuéc bién
¢6 dang thém 0,26m. Do vay, trong tinh
toan, nghién cuu da tinh toan cho trudng
hgp bat lgi nhat nay véi cac phuong an
(PA1%-2050, PA5%-2050, PA10%-2050).
Két qua cho thdy, khi tram bom c6 quy
md 5 t6 may cédng sudt 7.200m>/h tuong
duong véiQ, . = 10m?/s thi muc nu6c I6n
nhat doc truc tiéu trong KCN thay déi tu

2,74 dén 3,56m.

Phan tich cac két qua tinh toan thay
luc theo cac phuang an khac nhau nhu da
trinh bay & trén thay rang, khi cé tram bom
vGi quy mo6 5 t6 may cong suat 7.200m3/h
tuong duong véi Q,_ = 10m*/s két hop
vdi cong 2 clia (4x4.5)m mang lai hiéu qua
tiéu tuong doi tét ké ca hién tai va tuong
lai khi da xét dén BDKH va NBD.

Duatrén phantich cackét quatinh toan
thay van thuy luc & trén dé xuat phuong
an c6 tram bom cong suat 7.200m3/h
tuong duong véi Q, = 10m%s, Céng
tiéu clra ra thiét ké 2 cong n x (bxh) = 2 x
(4x4.5)m ngudng -1,5m va cao do thiét ké
nén nhu sau:

+ Cao do thiét ké nén cao nhat: +3,20 m

+ Cao d0 thiét ké nén thap nhat: +2,70 m

+ Cao d6 thiét ké nén trung binh: +2,90 m

4, Két luan va kién nghi

M6 hinh MIKE URBAN da mé phéng
tuong tét hé théng thoat nudc cho toan
bd hé théng nghién cltu vai cac kich ban
khac nhau (hién trang, cé tram bom, cé
xét téi BDKH va NBD t&i nam 2050). Vi
két qua thu dugc, c6 thé st dung mé hinh
phuc vu cho cong tac kiém dinh sau nay
khi Khu c6ng nghiép Dét may Rang Bong
di vao hoat dong va c6 dir liéu quan trac
dinh ky. Nghién cttu dugc tién hanh trén
khu vuc nghién ctu la KCN Dét may Rang
Poéng, tuy nhién cac budc tién hanh va
coéng cu strdung déu c6 thé ap dung trién
khai cho cac khu vuc véi diéu kién tuong
tu.

M6 hinh MIKE URBAN da khang dinh
kha nang ung dung tinh todan mé phéng
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dugc hé théng thoat nudc trong diéu
kién cé anh hudng cua triéu. Két qua cho
thdy, dinh huéng s&r dung mo hinh toan
da mang lai tinh chinh xac va chi tiét, tuy
nhién nguagc lai né cling doi héi yéu cau
vé s6 liéu dau vao cling nhu su chuén bi
thiét lap mé hinh chi tiét va phuc tap hon
so vdi cac nghién cuu trudc day.

Trong qua trinh thuc hién nghién cdu
nay, nhdm nghién cliu dé xuat tiép tuc
nh{ng ndi dung nhu sau:

- Ldp dat cac tram do muc nudc tu
dong trén cac kénh T1,T2, T3, T4, T5, kénh
dan toan bd nudc tiéu thoat ra bién va
tién hanh do dac cac di€ém ngap 16n moi
khi co mua I6n xay ra. So sanh cac két qua
thuc do vai két qua moé hinh dé diéu chinh
lai hé théng cho pht hop.

Tai liéu tham khao

- Theo thai gian, hé théng thoat nudc
c6 nhiéu thay déi nhu: Dudng c6ng héng
v@, bun cat ngung dong lam tac dudng
cong, thay déi hién trang st dung dat lam
thay déi kha nang thoat nuéc,... Vi vdy can
cdp nhdt théng tin dit liéu thudng xuyén dé
diéu chinh hé théng cho phu hop véi thuc
té.

- S&¢ dung m6é hinh MIKE URBAN xay
dung hé thong du bdo ngap cho khu
vuc cé diéu kién tuong tu trén toan quoc
nham gidm thiéu cac thiét hai do ngap
gay ra.

- M6 hinh c¢6 thé ap dung cho giang
vién va sinh vién trong cac dé an mén
hoc, d6 an t6t nghiép sinh vién nganh
Cap thoat nudc; cac tinh toan cho cac
céng trinh thuc té.
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