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CONG NGHE

UNG DUNG LY THUYET DPQ TIN CAY PANH GIA AN TOAN
CONG TRINH KE BO SONG SAI GON POAN THANH PHO THU DAU MOQT

Doan Vin Hué
Vien Khoa hoc Thuy loi mién Nam

Tém tit: Mot tr ong nhitng thach thirc ma cac tinh vang Nam B¢ dang phai doi mdt la tinh trang
sat 16 bo séng va mdt on dinh cong trinh ke xay ra trén cdc song lon nhu song Sai Gon, Pong Nai,
séng Ciru Long, cdc tuyén kénh truc dwong thiy,... di va dang anh huéng dén an toan cua hé
thong ha tang ky thudt va én dinh dan sinh, kinh té, xa héi cac khu viee ven song.

Bai viét gidi thiéu két qud danh gid an toan céng trinh ké bo song Sai Gon doan thanh pho Thii
Dau Mét, tinh Binh Dwong theo 1y thuyét dé tin cdy nham gop phan bé sung phwong phdp va quy
trinh ddnh gid an toan céng trinh ké bo séng, tir dé dé xudt gidi phdp ndng cdp sira chita dé han
ché cdc rii so sat 16.

T khéa: Cong trinh ke, danh gid an toan ké, 1y thuyét dé tin cdy, séng Sai Gon.

Summary: Riverbank erosion and embankment instability on major rivers and canals such as Sai
Gon River, Dong Nai River, Mekong River, etc., have been compromising the safety of the
infrastructure system and stabilizing the people's livelihood, economy, and society in riverside areas.
This study presents the results of the reliability theory-based safety evaluation of the Thu Dau Mot
City embankment, Binh Duong province. This helps to add to the methods and procedures used to
evaluate the safety of embankments, thereby proposing solutions to improve and fix them to reduce

the risk of erosion.

1. PAT VAN BPE

Thiét hai do sat 16 bd song gay ra 1a rat 16n,
nhiéu cong trinh ké (CTK), cdu cang, duong
giao thong bi hu hong, nhiéu dién tich dat ven
song bi mat di de doa dén cac khu dan cu, trung
tam thuong mai, rat nhiéu nha dan da bi sap kéo
theo hang tram hd dan phai di doi di noi khac,. ..
Hién nay khu vuc ven song Sai Gon thuc tinh
Binh Duong d c6 10 vi tri sat 16 v6i tong chiéu
dai gan 3.200m, mdi vi tri c6 chiéu dai tir 50m
dén 500m véi chiéu rong sat vao dat lién tir 2m
dén 10m va c6 khoang 225ha dit nong nghiép
ven soéng thudc d4p Pha Thuén, xi Phu An
thuong xuyén ngip ung, khong thé san xuét
dugc. O khu vuc thanh phd HO Chi Minh hién
c6 37 vi tri sat 16 dat bo song, kénh, rach véi
khoang 1.222 hd dan bi anh hudng, tai cac vi tri
sat 10 nay dang dugc trién khai thuce hién 35 du
an ke phong, chéng sat 16, bao vé khu dan cu.
C6 thé noi tinh trang sat 16 bd song dang 1a moi
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de doa nghiém trong dén tinh mang, tai san cta
nha nudc, nhan dan va gay mat dién tich dat ven
bo song, anh hudong dén moéi trudng tu nhién,
mat 6n dinh kinh té, xa hoi khu vurc, anh huong
dén quy hoach sir dung dat cta dja phuong.

Thuc té trong thoi gian qua, sy ¢b vé mat 6n
dinh cac CTK bao v€ bo song & Nam B nhu ke
song Can Tho, ké song Tién, ké kénh Pong
Tién - Lagrange tai Dong Thap, ké thanh phd
Vinh Long, ké bo séng Nha Bé huyén Can Gio,
ké bd song Sai Gon doan qua thanh phd Thu
Dau Mot,... da xay ra ngay cang nhiéu thém. Vi
vay, nghién ctu céac giai phap khoa hoc cong
nghé kiém soét dugc an toan ciing nhu ning cao
an toan cho cac CTK bao vé bo song, an toan
cong dong 1a mot vin dé ludn mang tinh thoi su
va cap thiét.

Bai viét gidi thiéu két qua danh gi4 an toan cong
trinh ké bo song Sai Gon doan thanh phd Thu
Dau Mot, tinh Binh Duong bang 1y thuyét do

Ngay duyét dang: 08/01/2023

TAP CHi KHOA HOC VA CONG NGHE THUY LQ!I SO 76 - 2023 1



[_kHoAHOC  IOIVENTISTN
tin cdy (PTC) dé nhan dang dugc hang myc
cong trinh c¢6 nguy co xay ra sy cd cao nhat
trong h¢ thong thong qua viéc phan tich xac
xudt sy cd 16n nhat (Pj max). Ttr d6, xac dinh
hang muc thuéc CTK can phai tip trung dé
nang cap sira chira gop phan danh gia nguyén
nhan gay sat 16 bo song, tir 6 dua ra cac giai
phap dé han ché rui ro sat 10.

2. KHAI QUAT CONG TRINH KE BO
SONG SAI GON POAN THANH PHO THU
DAU MOQT

Vi tri cong trinh ndm & phia bo ta séng Sai Gon
thuoc phuong Phii Cuong va phuong Chanh
Nghia thanh phé Thi Dau Mot, tinh Binh
Duong. Chiéu dai tuyén ké 2.160 m c6 toa do
dia Iy 106°38'45" kinh do Pong va 10°58'55" vi
do Bic [4].

Hinh 1: Sa’ hoa hé thong CTK bo song
Sai Gon khu viee Thii Dau Mot

Cong trinh ké voi quy mé thiét ké cap IV, c6
nhiém vu chdng sat 16 bd song Sai Gon két
hop tao canh quan lam hoa vién trén mat ke
va bao vé tuyén duong ven séng gop phan cai
tao khu dét hoang hoéa, c6 dia hinh phuc tap
ngay giira long thanh phd Thu Dau Mot thanh
mot khu d6 thi da chic nang hién dai, gop
phan xdy dung co so vat chat, canh quan khu
vuc phuong Phi Cuong va truc Pai 10 Binh
Duong.

Cong trinh ké bo song Sai Gon doan Tha Dau
Mot gdm 4 doan ke nbi tiép nhau nam bén phia
bo ta (phia thanh phdé Thu Dau Mét): Poan 1
dai 290 m (tir KO dén cdu Tho Ngit); Poan 2 dai

560 m (tir cau Tho Ngit dén cau Thay Nang);
Doan 3 dai 660 m (tir ciu Thay Nang dén rach
Bay Tra); Poan 4 dai 650 m (tir rach Bay Tra
dén cau Phii Cuong). Két qua kiém tra, danh gia
hién trang cong trinh cho thay cac doan ke co
nguy co gip su c6 do cac co ché pha hong gom:
nude tran dinh ké, mat 6n dinh dia k¥ thuat
(truot mai ha luu), x6i tai chan ke, sy ¢b vé két
cauke,...

CTK ¢ doan 2 tir cau Tho Ngit dén cau Thay
Ning dai 560 m ¢6 két cdu ké kiéu tudng ding
béng cu BTCT dy tng luc loai SW600B, chiéu
dai cir L = 21m, lién két dinh coc cir bang dam
mit BTCT M250 kich thudéc 100x70cm. Cao
trinh dinh tuong ké +1,8m, bé rong hanh lang
via hé trén mat ke tir 3,5m dén 41m. Chan ké
khong gia ¢d, cao trinh chan ké theo mat dat tu
nhién ¢ cao do -1m dén -1,5m.
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Hinh 2: Mat cat ngang dién hinh ké bo song
Sai Gon doan thanh pho Thu Dau Mot

3. NOI DUNG BAI TOAN
a) Trinh ty thuc hién:

Viéc danh gia an toan ke séng thong qua viéc
xac dinh xac suat sy c6 va phan tich do tin cay
(PTC) cua CTK theo trinh ty nhu sau:

- Xéc dinh DTC cho cac co ché su c¢b cua cac
hang muc thu¢c CTK.

- Phan tich BTC cta cac hang muc thudc hé
théng CTK, dé xuit giai phap nang cao DTC
ciia CTK va giam thiéu rai ro ving bao vé.

b) Céac budc giai bai toan phan tich DPTC cta h¢
thong CTK:

- Bude 1: Mb ta vé nhiém vu, ciu tao, quy mo,
hién trang ctia cac thanh phﬁn thudc hé théng
CTK; xac dinh mébi quan h¢ gilra cac thanh
phan; phan tich thong ké cac BNN tai trong va
do bén.
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- Budc 2: Phén tich nguyén nhan dan dén sy ¢ theo
céc co che khac nhau; liét ké cac su co co thé xay ra
cho cac hang muc cong trinh va h¢ thong CTK.

Sig n.!.:ltll:n.il'. k&

Hinh 3: So dé cdy sw c6 CTK bo séng Sai Gon
khu viee Thu Dau Mot
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- Budc 3: Xay dung so dd ciy su cb cua cic
hang muc va toan hé thong CTK theo so do cay
su cO tong quat.

- Budc 4: Thiét 1ap cac ham tin cdy cua cic co
ché su cb va giai ham tin cay xac dinh xac sut
su ¢b.

Dbi véi doan ke sb 2, theo quy méd két cau va
diéu kién thuc té 1am viée cua cong trinh, tac
gia dé xuét thiét 1ap 7 ham tin ciy tuong tng
v6i 7 co ché su ¢d cong trinh ké nhu bang 1
dudi day.

Bang 1: Thiét 1ap mét s6 ham tin ciy cong trinh ke

T Co ché pha hoai Ham tin ciy Ghi chu
Z 4 - Cao trinh dinh ke
1 | Nudc tran dinh ke Z =724 —Zn Z,l” : Muc nu('yc,ca(z nhﬁ:c trong: s@rig dqu
tinh tr myc nudc tinh tinh toan cong voi
chi€u cao song leo va do dénh do gi6
5 M4t 6n dinh truot 7K —[K] K, : Hé s0 an toan chong truot
tong thé o [ K ]: Hé s6 an toan chéng trugt cho phép
Mit 6n dinh do lin _ Stt: DO lun tinh todn
3 Z =[S] - St A1 .
vuot gidi han [S] : Bg lin cho phép
hy : Chiéu sau hd x6i téi han 1ong song tai
4 Xoi cuc b chan ké Z=h-h chan ke
vuot gi6i han T hx : Chiéu su hé x6i du kién trude chan
ke
o Z=Z|\/|C|_Z|\/| | ZMcl:Téngmémenchénglé‘[
5 | Mat 6n dinh lat ’ A ~ 1A
Z M, : Tong m6 men gy lat
AX,, : Chuyén vi ngang tinh toan tuong
Chuyén vi ngang _ ke
6 vuot gidi han Z = AX] - Ay [AX] : Chuyén vi ngang tinh toan tudng
ke cho phép
o, : No1 luc 16n nhat do t6 hop tai trong
e tinh toan gay ra tai vi tri tinh toan trén
7 CG;Itly do, nut cac ket 7 — Ty — Oy fuong ke

O Kha nang chiu lyc hay do bén cla

tuong ke
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- Budc 5: Phén tich so d cay su cd, tong hop
xéc sudt sy ¢d (XSSC) cho timg hang muc va
toan by hé théng CTK theo ma tran su c¢d tai
Bang 2, trong do:

+ Cot (0): Liét ké cac hang muc CTK

+ Hang (1): Liét ké cac co ché sy co cua cac
hang muc cong trinh
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+ Pji: La gid tri ctia 6 thudc ma tran tao bdi hang

thir j va cot thir i thé hién XSSC cta hang muc
cong trinh tht j theo co ché sy ¢ thir i. Néu co
ché su ¢b tht (i) khong xay ra véi hang muc
cong trinh dang xem xét thi khong dién gia tri
vao 0

+ Hang cudi cung thé hién tong xac suat theo
ting co ché su ¢d; cot cudi cung thé hién téng
x4c sudt sy ¢b cua timg hang muc cong trinh va

2 Psci = 2 Pj

Bang 2: Ma tran su c¢6 ciia hé théng cong trinh ke

; - A Co ché su co 2
Céc hang muc thugc CTK sbng Swch1 | Swch2 Swch i Swchn Tong
0 @) (2) (i) (n)

Doan ké 1 P11 P12 Pui Pin P.
Doan ke 2 P21 P22 Pai P2n P2
Doan ke j (thtr j) Pi1 Pj2 Pji Pin Ps
Toéng hop Psc1 Psc2 Psci Pscn Pur

- Buée 6: Xac dinh chi s6 DTC (B) ctia ting co
ché sy co0 va cua ca hé thong

Chi s6 do tin cay P 1a gia tri duoc ding dé thay thé
cho d¢ tin cay hoac XSSC P (Failure Probability)
xéc dinh theo cong thic: = @ (1 -Py)

trong d6, ®* 1a nghich dao cua ham phan phdi
chuan chuan hda.

¢) Két qua va y nghia cua bai toan

Tién hanh tinh toan theo cac budc trén dé xac
dinh XSSC cua thanh phan va cho tung hang
muc thugc CTK cho 2 truong hop:

- Truong hop 1: Tinh véi muc nude cuc tri nam
theo chudi quan trac.

- Truong hop 2: Tinh véi MNTK c¢6 cap nhat s6
liéu thuy van va xét t6i BDKH.

Phan tich xac suét su ¢ cho két qua nhu Bang 3.

Bang 3: Mirc d9 anh huéng ciia cac co ché sy ¢6 dén PTC ciia CTK

TH1: Tinh véi MN cwc tri | TH2: Tinh véi MNTK

" nam c6 xét dén Bb KH
TT | Co ché& sw cé 'y M c db M c db

hiéu XSSC X55C
anh anh
Pri . Pfi .

hwé ng hwé ng
1 Nuwéc tran dinh ke P1 0,058 14,62% 0,063 15,48%
2 Mat & n dinh t6 ng thé P2 0,015 3,73% 0,009 2,24%
3 LUn vuot gidihan P3 0,018 4,54% 0,023 5,65%
4 | Xoicucbd chan ke P4 0,163 41,08% 0,168 41,27%
5 Mat & n dinh lat ke P5 0,026 6,55% 0,022 5,40%
6 Chuyén vi ngang vugt gigi P6 0,115 28,98% 0,120 29,48%
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7 Gay dé, nirt cac két cdu P7 0,002 0,50% 0,002 0,49%
XSSC hé théng CTK 0,397 0,407
P 6 tin cay hé théng CTK 60,32% 59,29%
Chi sé dé tin cay hé thé ng CTK 0,262 0,235

d) Phan tich do tin cdy cua cac co ché va do tin ciy cua hé thong CTK

TH1: Tinh v&i MN cuc tri +1,3m

TH2: Tinh virl MNTK ¢d xit tél BDKH «1.5m

Hinh 4: Mirc do anh huong cua cdc co ché sw co dén an toan ke song Sai Gon doan Thu Dau Mot

Trong ca 2 truong hop tinh toan, gia tri XSSC
deu 16n hon murc bao dam an toan thict ké: Ps >
P29 = 0,02 nén CTK c6 kha nang bi su co.

4. KET LUAN VA KIEN NGHI

Két qua tinh toan, phan tich danh gia an toan ké
bo séng Sai Gon doan Thii Dau Mot trong gidi
han cua nghién ctru nay cho thay XSSC truong
hop tinh véi muc nudc thiét ké c6 xét dén
BDKH dén 2050 Prvntk-Bokn = 0,407 (tuong
img B =0,235) > truong hop tinh myc nude cuc
tri nam theo chudi quan tric PmvNeye ti nam =
0,397 (twong ung B = 0,262) > [Pf] = 0,02
(twong Ung vé1 mic dam bdo an toan la 1/50
nam va DTC yéu ciu co xét dén riii ro sat 16 bo
song [B] = 2,17). Vi vay CTK c6 kha nang xay
ra su c¢b gdy sat 10 bo song va can duoc stra chira
nang cap dam bao an toan.

Tiéu chudn an toan hién tai chua dap tng duoc
yéu cau chdng sat 16 cho viing ven song Sai Gon

TAI LIEU THAM KHAO

doan thanh phé Thu Dau Mot, can phai nang
cip CTK dé bao dam an toan cong trinh, tap
trung vao giai phap nang cap sua chita tranh sy
coO sat 1o do x6i chan, chuyen vi ngang tuong ke
va nuée tran dinh ké va. Két qua tinh toan cho
thay xac suat su ¢ gia tang khi muc nudce trong
song vuot cao trinh +1,5m va cao d§ mat dat tu
nhién bd song phia truwde ké thap hon -1,5m. Do
vay, trong quan 1y, can thiét theo ddi dién bién
x6i 16 1ong séng khu vure chan ké dé duy tri cao
d6 mat dat ty nhién khong thap hon cao trinh -
1,5m véi bé rong ti thiéu 1a 12m.

Két qua nghién ctru méi chi dénh gia duoc thuc
trang murc d an toan ke bo song Sai Gon doan
qua thanh ph6 Thu Dau Mat, can phai c6 nhing
nghién ctru sau hon, dic biét 1a cac yéu t6 ngiu
nhién vé thity van, thuy lyc va kha ning chap
nhan rdi ro sat 16 bd song dé tir d6 dura ra cac giai
phép dé han ché cac rui ro sat 10/,
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