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Tom tat:
Khi xdy dung cong trinh trén dat yéu
thudng hay xay ra cac su c6 khéng mong
muon lién quan dén van dé 6n dinh va
bién dang clia cong trinh. Su c6 xay ra tai
cau Rach L4, huyén Can Gig, Thanh Phé H6
Chi Minh la mét trong nhing su c6 thudng
gap khi xay dung cau trong dat yéu (nén bi
mat én dinh va cac cau kién cong trinh bi
chuyén vi vuat qua gidi han). Bai bao trinh
bay mét s6 két qua phan tich én dinh, bién
dang ctia tru T5 cau Rach La - Can Gio.
Tu khéa: 6n dinh, bién dang, cau Rach
La.
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Ngay gUi phan bién: 13/03/2023
Ngay chap nhan dang: 24/03/2023

Abstract:
Construction of structures on soft soils
often faces with unexpected stability and
deformation problems. Failure of Rach
La bridge, Can Gio district, Ho Chi Minh
city is one typical incident happened
in construction of bridge (instability of
foundation and large deformation of
bridge’s structural elements). This paper
presents some results of stability and
deformation analysis for pier T5 of Rach
La bridge.
Keywords: stability, deformation, Rach
La bridge.
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1.Pat van dé

Khi xdy dung trén dat yéu maé cau véinén
dat dap kha cao hay xay ra cac hién tugng
nhu mat suic chiu tai do lUn sup, nén dat bi
pha hoai két cau, bi dun, ddy sang hai bén
hodc tréilén. Tuong ty, tru cau trong dat yéu
ngay khi thi cong phan mong tru thudng hé
coc bi ddy nghiéng hodc bi uén gay.

Do nhiing diéu kién néu trén, dé dam
bdo mé tru cau 6n dinh trén dat yéu va an
toan trong qua trinh khai thac can c6 nhiing
gidi phap hgp ly nhu: dat céng trinh cao
hon vi tri thiét ké mot doan bang véi d6 lun
du kién, lam céc khe lun dé tach cong trinh
ra ting phan, tang dé bén cho cac két cau
cbng trinh, dung céc loai két cau dac biét,
thay déi kich thudc va do sau dat méng...
Cong trinh dua vao st dung phai théa man
cactiéu chuan vé 6n dinh chéng lat, 6n dinh
chong trugt, kha nang chiu tai. ..

Trong pham vi bai bdo nay tac gia trinh
bay mét s6 két qua phan tich 6n dinh bién
dang ctia tru T5 cau Rach L& trén dudng Ring
Sac, huyén Can Gig, thanh ph6 H6 Chi Minh.
2. Su ¢6 cau Rach La - Can Gi&

CauRach La nam trén tuyén dudng Riing
Sac (tuyén dudng huyét mach dé phat trién
kinh té vung duyén hai huyén Can Gig, TP
HO6 Chi Minh) doan tur pha Binh Khanh dén
cau Dan Xay khi thi cong méng tru T5 da
gap su c6 nhu sau:

- Khi thi cdng phan coc dong cac dau coc
bi chuyén vi 0.4m so vai vi tri thiét ké ban
dau ngay sau khi déng (hinh 1)

- Sau d6 khi muc nudc séng ha xuéng
theo thay triéu tat ca cac dau coc déu bi
chuyén vi rat I6n tir 2.3m dén 4.2m (hinh 2).
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3.Nguyén nhan

Nhimng nguyén nhan chung clia cac su
6 cOng trinh noi trén co thé khai quat nhu
sau:

- Khi xem xét va phan tich én dinh nén
mong clia mé va tru cau khi xdy dung trén
nén dat yéu, nhiéu truong hgp chi xem xét
mat cudng dd ma bd qua mat 6n dinh truot
sau, mot s6 trudng hop cé xem xét 6n dinh
truot sdu nhung lai b6 qua mat én dinh
truot phang.

- Nguyén nhan vé thi cong chd yéu do
thiét 1ap cac cong trinh phu trg khong hop
ly gay tai trong phu tac dung Ién cong trinh,
chon trinh tu thi cdng khéng dung va thiéu
nhiing phan tich tinh toan can thiét khi thi
cong trong truong hgp phuc tap.

-Vé quan ly thudng ch truong ky thuat
la do cap quan ly quyét dinh, nhimng quy
dinh vé thsi han hoan thanh c6ng trinh
xuat phat tir yéu cau quan ly doi khi khéng
da cho viéc thuc hién cac qua trinh cong
nghé xay dung mét cach co chat lugng.

Hinh 1. Dau coc chuyén vi 0.4m ngay sau
khi déng.
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Vi trf tim coc theo thiét k&

Hinh 2. Ddu coc chuyén vi khi muc nuéc ha
xuéng theo thay triéu.

4.Phan tich 8n dinh, bién dang tru T5,

cau Rach La

4.1. Mé td céng trinh

Cau Rach L4 nam trén dudng Rung
Sac, huyén Can Gig, thanh ph6 Hé Chi
Minh doan tir cau Dan Xay dén pha Binh
Khanh. Cau Rach La dugc thiét ké 1a loai
cau dam don gian dai 279.8m bao gém
11 nhip v&i nhip chinh dai 33m va cac
nhip con lai dai 24.54m. Khodng théng
thuyén 3.5m.

Tat ca cac tru cau trong d6 cé tru T5
déu dugc thiét ké la méng coc ddng,
chiéu dai coc cta tru T5 la 47m, méng
tru cau T5 6 22 coc dugc bé tri thanh 2
hang theo phuong doc va 11 hang theo
phuong ngang bo tri xen ké hai coc xién
ra ngoai 6:1 r6i dén 2 coc thang va cu
thé tiép tuc.
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Hinh 3. Vi tri coc truéc va sau khi chuyén vi
tai tru T5.

Bang 4.1. Két qua quan trac chuyén vi

dau coc

STT | Chuyénvi STT Chuyén vi

coc (m) coc (m)
1 2.56 12 4.21
2 2.80 13 3.21
3 3.55 14 2.65
4 3.13 15 2.68
5 2.61 16 2.81
6 2.71 17 242
7 2.61 18 2.62
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STT | Chuyénvi STT Chuyén vi
coc (m) coc (m)
8 2.80 19 2.30
9 2.60 20 2.30
10 2.70 21 2.80
11 3.20 22 2.80

4.3. Pia chdt céng trinh tai tru T5:

Tu mat dat hién hiu dén do sau da
khdo sat l1a 65.0m, nén dat tai vi tri khao
sat dugc cau tao bai 7 16p dat nhu sau:

Lép ddtsé 1:

Bun sét 1an hitu co, it cat min mau xam
den, trang thai chay. Lép dat sé 1 c6 bé
day 21.8m, s chuy tiéu chuidn N = 0 vdi
tinh chat co ly dac trung cua I6p dat nhu
sau:

-Do6 am tu nhién: W=79.5 %

- Dung trong ué6t: y = 15.15 kN/m?

- Dung trong ddy néi:y>=5.19  kN/m?

- Luc dinh don vi: c=8.5 kN/m?

- G6c ma sat trong: ¢ =4°18’

Lép dat sé 2:

Dat sét mau xam xanh, trang thai déo
cliing. Lép dat s6 2 co bé day 5.2m, sé chuy
tiéu chuan N =11 - 15 vGi tinh chat co ly
dac trung cua Iop dat nhu sau:

-D6 &m tu nhién: W=25.0 %

- Dung trong uét: y = 19.38 kN/m?

- Dung trong day néi: y'=9.72  kN/m?

- Luc dinh don vi: c=25.5 kN/m?

- G6c ma sat trong: ¢ = 12°30’

Lép dit sé 3:

A sét mau nau vang xam trang, trang
thai déo cliing dén nta clng. Lép dat so
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3 6 bé day 3.4m, s6 chuy tiéu chuan N =
12 — 18 véi tinh chat co ly déc trung cla
|6p dat nhu sau:

-6 4m tu nhién: W= 23.7 %

- Dung trong uét: y = 19.38 kN/m?
- Dung trong ddy néi: y'=9.81 kN/m?
- Luc dinh don vi: c=20.7 kN/m?

- G6c ma sat trong: ¢ = 12°15’

Lép dit sé 4:

Cat min lan it sét, mau xam trang nau
vang, két cau chat vura. Lép dat sé 4 c6 bé
day 4.4m, s6 chuy tiéu chudn N =19 - 24
vdi tinh chat co ly dac trung cla I6p dat
nhu sau:

-6 dm tu nhién: W=21.4 %

- Dung trong uét: y = 19.79 kN/m?

- Dung trong ddy néi: y'=10.19 kN/m?

- Luc dinh don vi: c=4.0 kN/m?

- GOc ma sat trong: ¢ = 29°30’

Lép didt sé 5:

Cat trung dén min, mau nau vang nau
do xam trang, két cau chat. Lép dat s6 5
c6 bé day 21.2m, s6 chuy tiéu chuan N =
28 - 36 vdi tinh chat co ly dac trung cua
|6p dat nhu sau:

-D6é dm tu nhién: W=17.8 %

- Dung trong uét: y = 20.23 kN/m?

- Dung trong ddy néi: y'=10.66 kN/m?

- Luc dinh donvi:c=3.7 kN/m?

- G6c ma sat trong: ¢ = 32°24’

Lép dit sé 6:

Dat sét mau xam nhat, trang thai ntra
ciing dén cung. Lép dat s6 6 co bé day
7.4m, s6 chuy tiéu chuan N = 31 - 35 vdi
tinh chat co ly ddc trung cla I6p dat nhu
sau:

-D6 dm tu nhién: W=19.1 %
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- Dung trong uét: y = 20.31 kN/m?

- Dung trong day néi: y'=10.70 kN/m?

- Luc dinh don vi: c=5.2 kN/m?

- G6c ma sat trong: ¢ = 15°15’

Lép ddtsé 7:

Cat min 1an it sét mau xam nhat, két
cau chat. Lép dat s6 7 c6 bé day phat hién
1.6m, s6 chuy tiéu chuan N = 40 vdi tinh
chat co ly dac trung clia I6p dat nhu sau:

-D6é dm tu nhién: W=17.2 %

- Dung trong uét: y = 20.47 kN/m?

- Dung trong dady néi: y'=10.93 kN/m?

- Luc dinh don vi: c=4.8 kN/m?

- G6c ma sat trong: ¢ = 33°35’

4.4. Mé phéng bai todn bdang phdn
mém Plaxis 3D Tunnel version 1.2:

Bang 2. Cac chi tiéu co hoc lam thong
s dau vao cha cac l6p dat.

Cac , ,
thond ) IR @ |
Lép 1 869 0.35 4.4 16 0
Lép 2 4650 0.3 7 26 0
Lép 3 5530 0.3 8 24 0
Lp4 | 9761 | 03| 1 |31 1
Lép 5 11983 | 0.3 1 33 3

M6 hinh va cdc budc tinh todn:

Theo trinh ty thi céng bai toan gom
cac giai doan (Phase) chinh nhu sau:

Giai doan 1: Dat hé s6 tai trong
> -Mweight = 1 va X -MloadB = 20.

Giai doan 2: Thi cong phan coc déng
(kich hoat coc va load B).

Giai doan 3: Ha thap muc nudc séng.

Giai doan 4: Khac phuc su c6 (bang
coc khoan nhéi hoac coc déng).

Giai doan 5: Thi cong bé tru.

Giaidoan 6: D3t hé s6 3 -MloadA = 231
(luc tdc dung N = 20950kN phan b6 doc
chiéu dai bé, méildp (slice) chiu 231kN/m).

Giai doan 7: Tai trong tac dung hoan
toan lén bé (kich hoat load A).

Phase no.

Start from Calculation Le input First Last

£

3D Plastic Total multipliers ] 9

3D Plastic Staged construction 10 n
3D Plastic Staged c i 12 23
3D Plastic Staged c: 24 24
3D Plastic Staged c: 5 26
3D Plastic Total multipliers 2 27
3D Plastic Staged construction 28 28

wwweeo ol

b

3

2

13
~No o s o =B
oo e wn = o

o <Phase 7>

Cac két qua can quan tam sau khi giai bai
toan la chuyén vi ngang cia dau coc, noi luc
trong coc. Do s6 lugng coc kha I6n (22 coc)
nén khi phan tich ta chi chon dai dién mét
sO coc nhu cac coc nam & mép ngoai, cac
coc nam & hang gilia va cac coc co chuyén
vi ngang Ién trong quan trac thuc té.

Hinh 4. M6 hinh bai todn trong
Plaxis 3D Tunnel.
Chuyén vi coc sau khi thi céng coc
dong, muc nudc séng con cao
Chuyén vi I6n nhat cta hé sau khi déng
coc theo Hinh 5 [a 0.456m. Chuyén vi ngang
cla coc sau khi déng theo két qua quan trac
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thuc té€ [a 0.4m, két qua chuyén vi ngang giai
bang phan mém Plaxis theo Hinh 6 la chuyén
vi ngang In nhat clia coc (0.304m). So sanh
hai két qua trén ta thay chuyén vi ngang tinh
toan va thuc té chénh léch khoang 10cm.
Nhdén xét: chuyén vi ngang clia coc trong
giai doan nay c6 thé la do dat nén bi chuyén
vi dudi tadc dung clia tai trong ngoai (tdi trong
phu) lam mat di su can bang tu nhién vén
c6 cla nén. Tuy nhién do lic nay muc nudc
sOng con cao ¢ tdc dung nhu mot bé phan
ap nén mai déc séng chua bi mat én dinh.

T
v'lﬁ’bfih‘
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&‘Jiﬁﬂi’m—*

X P-'
_ ‘ﬂ%ﬂﬂﬁ’

Total dizplacements [Utot)
Extreme Utat 456.5010 -2 m

Hinh 5. Chuyén vi cia hé sau khi déng coc.

Horizontal | displacements ux) orizor
SBm

Chuyén vi coc sau khi mu'c nuéc séng
ha xuéng theo thiy triéu

Chuyén vi clia dat nén va coc tang dot
bién rat 16n khi muc nudc song ha xuéng
theo thuy triéu (Hinh 7) nguyén nhan cé
thé 1a do mai d6c séng da mat 6n dinh va
bi trugt, 4p luc do khoi dat bi trugt nay tac
dung Ién coc va lam cho coc bi chuyén vi
theo hudng truot ctia mai déc.

Deformed Mesh
Estreme total displacement 4.19 m
[dizplacements at true scale]

Hinh 7. Chuyén vi hé sau khi muc nuéc
s6ng ha xudéng theo thay triéu.

[

Horizontal displacements [Ux)
Exlreme L for this plane 214 m

Horizontal displacements (Ux)

I Horizontal displacements (Uz)
Etreme L for this piane 207 m

Estreme U for this plane 211 m

i
Hinh 6. Chuyén vi ngang ctia coc
sau khi déng.

Horizontal displacements (U
Extieme s for this plane 3024510 3 m
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Hinh 8. Chuyén vi ngang coc sau khi muc
nuéc séng ha xuéng theo thay triéu.
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Bending moments M

1 - N
Extieme bending moment for this plane -1.14°10 3 kNm/m |

Be s M11
Extreme bending moment for this plane -853 75 kNm/m

7 261 2.13 18 262 | 2.09
8 2.80 2.14 19 230 | 2.11
9 2.60 213 20 230 | 2.1
10 2.70 2.11 21 280 | 2.09
11 3.20 2.07 22 280 | 2.07

Hinh 9. Moment uén doc thén coc.

Bending moments M11
Extreme bending moment for this plane -1.10°10 3 kNm/m

Hinh 9. Moment uén doc than coc.

Bdng 3. So sdnh két qud quan trdc chuyén
vithuctévakét quatinh todn bdng Plaxis

STT | Thycts| 1P STT | Thuctg | 1P
coc (m) toan coc (m) toan
i (m) : (m)
1 | 256 | 2.07 12 | 421 | 207
2 | 280 | 209 13 | 321 | 209
3 | 355 | 2.10 14 | 265 | 2.10
4 | 313 | 200 15 | 268 | 207
5 | 261 | 207 16 | 281 | 207
6 | 271 | 211 17 | 242 | 207

Nhén xét: theo két qua & bang 3 ta thay
chuyén vi ngang cuta coc khi tinh toan
bing phan mém Plaxis xap xi 2.1m,
nhiing coc d6i xting qua truc ngang cla
hang coc cho céac két qua chuyén vi bang
nhau. Tuy nhién cac két qua ciing con nho
hon so vai két qua quan trac thuc té. Theo
biéu d6 moment & hinh 9 ta thay tat ca
cac coc déu phai chiu moment kha I6n,
néu moment nay vugt qua kha nang chiu
udn cla coc, coc sé bi pha hoai (gay) do
dé dau coc co thé sé bi chuyén vi thém.
5.Két luan

Chuyén vingang I6n nhat cia coc ngay
sau khi dong la 0.304m, chuyén vi thuc do
dugcla 0.4m.

Chuyén vi ngang Ién nhat cta coc
khi muc nudc song ha xuéng thap nhat
la 2.14m, chuyén vi thuc do dugc (2.30 -
421)m.

Moment |6n nhat xuat hién trong coc
la 1.14%x103%0.45 = 513kNm trong khi d6
kha nang chiu moment I&n nhat cla coc
chivao khoang 337kNm.

Nguyén nhan dan dén su c6 tru T5 la
do mai déc ldng séng bi mat én dinh va
khoi trugt gay ra ap luc lam cho cac coc bi
chuyén vi, nhitng coc ¢6 chuyén vi l6n ca
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biét c6 thé da bi gay do phai chiu moment vuagt qua kha nang cho phép.

Két luan trén hoan toan dua vao co sé tinh toan ctia phan mém Plaxis ma cac théng
s6 dau vao mang nhiéu tinh uéc luogng (do thiéu két qua thi nghiém), sai biét gita két
qua tinh toan va thuc té la khéng qua I16n. Bai viét chi mé ta duoc 2 trudng hgp la muc
nudc song cao nhat va thap nhat, trong khi dé thuc t€ muc nuéc thay triéu lai thay déi
lién tuc, do d6 dé bai toan c6 thé 4p dung vao thuc té can cé nhiéu nghién ctiu thuc
nghiém hon.
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