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Tém tat: Céu trac dia chat bo song Tién doan qua huyén Cai Be, tinh Tién Giang gdm nhiéu
loai dét yéu c6 thanh phan khac nhau, cing véi ché do dong chay song phirc tap da gdy nén
hién tugng mat 6n dinh. Noi dung cua bai bao dé cap dén kha nang mat on dinh bo séng
T1en doan qua huyén Cai B¢, tinh Tién Giang. Bang phuong phap sO va g dung phan
mém GEO-SLOPE, bai bao dd mé phong duong bd va cac yéu to tac dong, dé Xuat hai blIOC
phan tich on dinh & trang thai ty nhién va bi x6i v6i dién tich khac nhau (18 m?, 18+20 m?,
18+20+25 m? va 18+20+25+25 m?), két qua nghién ctru cho thay, hé s6 on dinh bi suy giém
1d rét khi dién tich x6i ting va giam tir 1,070 xudng 0,896. Nhu vdy, c6 thé thiy ngay &
trang thai ty nhién, duong bd ¢6 hé s6 6n dinh khong cao, khi bi x6i 10 ddc biét dién tich
x6i tang, bd bj mat 6n dinh.

Tir khoa: Mat 6n dinh; Huyén Cai Bg; Dit yéu.

1. M& dau

Trén thé gidi, tac gia [1] 1a nguoi dau tién dua ra chi tiéu on dinh long song la ti s gitra
sic can chdng lai su chuyen dong cua cat va ap luc thuy dong cua dong nudc tac dong Ién
cat long. Nghién ctru cac yeu t6 gay mat 6n dinh 1ong song, tac gia [2] cho rang phuong phép
can bang gidi han ciing ¢6 nhiing sai s6 dang ké khi tinh 6n dinh dong song do phuong phap
tiép nhan dong hoc va tinh déu chua thuc su hop 1y. Tac gia [3] da nghién ctru co ché pha
hoai ciia mai doc trong cac loai d4t chiu bat ky loai ngép ung nao, dac biét, khi dat chuyen tr
trang thai khong bao hoa sang trang thai bao hoa, va khang dinh ‘nghién ctru thue dia 1a mot
phuong phap kha hiéu qua dé cung cép thong tin chinh xdac nhét. Tac gia [4] cho rang x6i
mon bo séng 1a mot qua trinh dia mao ty nhién xay ra ¢ tit ca cac kénh khi diéu chinh kich
thudc va hinh dang kénh dé van chuyén luu luong va phu sa. Cac co ché pha hoai xay ra 0
hai phan ctia bd song doc theo séng Arno, mién Trung nudc Y, dugc nghién ctru chi tiét bang
mot loat cac quan sat hién truong dinh ky va do dac ho so b [5]. Ap luc nude 16 rdng (dwong
va am) duoc theo ddi trong bon nim (1996-1999) bang cach st dung mot loai may do ap sut
cing & Cac do sau tai mot bo song Sieve, Tuscany, nudc Y, dé khao sat su thay doi ap luc
nude 16 rdng va anh huéng dén sy on dinh cta bo séng [6]. Tac gia [7] khang dinh su ¢
cong trinh bd song phu thudc vao tinh chit ctua dat va sy dao dong ciia myc nudce song. TAC
gia [8] d3 phan tich cac nguyén nhan c6 thé xay ra, co ché, phuong phap dy béo pha huy b
va dé ra cac bién phap bao vé bo khac nhau.

Tai Viét Nam, cac van dé vé sat |6 bd song duoc danh gia bang nhiéu phuong phéap khac
nhau nhu céng nghé vién tham [9], phuong phéap phan tich thr bac AHP va GIS [10], phan
tich anh vé tinh [11]. Tac gia [12] d4 nghién ctru dién bién x6i 16 - bdi tu 1ong séng Tién doan
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Tan Chau Hong Ngu tir goc nhin cua dia mao hoc. Tac gia [13] da tién hanh phan tich cac
yéu té anh hudng dén 6n dinh bo song tai doan song Cha Va, tinh Vinh Long bang phuong
phap 1y thuyét két hop vé6i viéc khao sat, do dac, do luu tbe dong chay va phan tich anh vién
tham. Tac gia [14] cling da xac dinh nguyén nhan sat 16 bd song Cai Sén, thanh phé Can Tho
theo phuong phap khao sat thuc dia. Tac gia [15] de cap dén anh huong cua cac yéu tb dia
chat, thuy van dén 6n dinh bo song Cai Vung, huyén Hong Ngu, tinh Dong Thap. Vién Khoa
hoc Cong nghé [16] di dé cap dén nguyén nhan giy x6i 1& bd séng Vu Gia - Thu Bdn tinh
Quang Nam. Tac gia [1/] da nghién ctru twong quan x0i 16 - bdi tu mot s6 khu vuc 1ong song
Tién, song Hau. Tac gia [18] nghién ctru du bao sat 16 tai khu vuc cu lao Long Khénh trén
s6ng Tién va d& xuit cac giai phap bao vé. Tac gia [19] cling danh gia 6n dinh bo song Cai
Lan, huy¢n Cai Be¢, tinh Tién Giang.

Nhu vay, c6 thé thay trén thé gidi ciing nhu ¢ Viét Nam, da c6 cac nghién ciu vé mat on
dinh bd song. Tuy nhién, do dac thi cia timg doan song va diéu kién dia chat cong trinh caa
b s6ng, ma van dé mat 6n dinh bo hang nam van dién ra véi toc do va quy md khac nhau.

Séng Tién dong vai trd quan trong trong Viéc cung Cap nudc va phu sa cho ddng bang
song Ctru Long. Tuy nhién, hang ndm thuong Xxay ra mat 6n dinh vai toe do va quy mo khéc
nhau. Do d6, can phai nghién ctru ching dé giam bét thiét hai cho con ngudi ciing nhu hoat
dong kinh té cong trinh cua con nguoi. Bo séng Tién doan huyén Céi B, tinh Tién Giang
ton tai nhiéu diém mat 6n dinh anh hudng dén doi séng cua con ngudi va céc hoat dong kinh
té cong trinh. Mic du da c6 nhiing giai phap dé phong tranh hién tuong sat 16, tuy nhién,
hang nim sat 1& van dién ra. Do vy, ndi dung bai bao dé cap dén hién trang mat 6n dinh bo,
dé xuat cac kich ban x6i 16 bo dong thoi phén tich danh gia kha nang mat on dinh dudng bo
song Tién doan qua huyén Céi Bg, tinh Tién Giang. Pay 1a co s¢ dé dé ra cac giai phap xu ly
c6 hiéu qua phuc vu phét trién bén viing cua dia phuong.

2. Phuong phap nghién ciru va thu thap sb lidu

2.1. Gioi thiéu khu vuc nghién cuu

Song Tién dong vai tro quan trong trong viéc phat trién kinh té - xa hoi dong bang song
Cuu Long. Song Tién c6 nhiém vy cung cap nudc tudi tiéu, phat trién thong thuong va cung
cap ngudn vat liéu phti sa, ngudn vat liéu xay dung (Hinh 1). Tuy nhién, do tac dong cua ty
nhién ciing nhu hoat dong nhan sinh ctia con ngudi ma bo séng Tién thudng xuyén bi mat 6n
dinh. Tac gia [11] da dé cap sat 15 dién ra thudng xuyén trén duong bd séng Tién, 1am mat
dign tich canh téc, hu hai cac cong trinh xay dyng va anh hwong dén hoat dong kinh té céng

Hinh 1. Hinh thai song Tién va song Hau.
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Trén dia phén tinh Tién Giang, hién tuong mét on dinh bo cling chu yéu la sat 1o, & giai
doan tir nim 2000 dén nam 2005 d3 mét di 451 ha, giai doan 2009 dén nam 2014 sat 16 voi
dién tich 909,15 ha (tang hon 100%), con & cac giai doan khac thi dién tich sat 16 thép hon.
Téc do sat 16 tai cac bo song thudce tinh Tién Giang ciing rat nhanh, 1én dén 90,2 ha/nim &
giai doan 2000-2005.

Trén doan song qua dia ban huyén Cai B¢, tinh Tién Giang (Hinh 2), sat 16 dién ra voi
téc d6 16n va nghiém trong. Sat 16 dién ra thuong khong theo qui lut va xay ra & bat ky thoi
diém nao trong ndm. Tuy nhién, sat 16 véi nguy co cao ¢ thoi diém trudc va sau mdi mua li
hang niam. Bang cac sb liéu théng ké tir nim 2016 dén nam 2020, tinh Tién Giang di phai
tién hanh xtr Iy 547 diém sat 16, véi téng chiéu dai 51139 m. Chi riéng nim 2019, tong chiéu
dai sat 16 12 4700 m va chi phi khic phuc 1én dén 48 ty dong. Trong d6, huyén Cai Bé co 42
diém sat 1o véi téng chiéu dai 2550 m. Nam 2020, tinh ¢6 132 diém sat 16 véi téng chiéu dai
8.527 m, wdc kinh phi xtr Iy khoang 114,4 ty dong. Cho dén nay van con 39 diém sat 16 chua
dugce xtr 1y, c6 tong chiéu dai trén 2255 m vdi tong kinh phi xir Iy udc trén 39,6 ty dong.

Kénh 12

Cai Lay.

a béc

CaiTau Ha Chg Lach

Vinh Long
Hinh 2. Vi tri doan song Tién thuc Huyén céi Be.
2.2. Phwong phdp nghién civu va thu thdp so liéu
So dd cau trac nghién ctru duge tom tit theo so do hinh 3.

Lua chon phﬁn mém tinh toan GEO - SLOPE

Lua chon vi tri nghién ciru, thu thap cac tai liéu vé dia chét cong trinh, dia chét thiy van va
mang ludi thiy van

Khao sat thue dia va anh vé tinh khu vuec sat 16
Thiét 1ap m6 hinh, cac thong s ciia dat, nude va tai trong ngoai
Thiét 14p bai toan trén phin mém GEO - SLOPE
Xay dung cac kich ban x61
Chay mé hinh va xac dinh cac hé sb 6n dinh
Phan tich, danh gia bai toan
Han ché, hudng phat trién nghién ctru

Hinh 3. So d6 c4u trac nghién ciru.
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Lua chon mit cit tai KO+25m thudc du an “Xir 1y sat 16 dé ven Song Tién” [20] tai 3 xa
Hoa Hung, An Hitu, TAn Thanh. Dy 4n ndm trén huyén Cai Be, tinh Tién Giang, vi tri du 4n
thudc bo trai ctia cta séng Tién, chiéu dai tuyén 300m va dugc thé hién & hinh 4. So hoa mat
cat tinh toan tai KO+25m dugc thé hién tai hinh 5.

$An Nhon

Hinh 4. Vi tri mat cét tinh toan.
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Hinh 5. Mit cit tinh toan K 0+25m.

Pé tinh toan 6n dinh bo séng Tién doan qua huyén Cai Bé, tinh Tién Giang, st dung
phin mém GEO-SLOPE. Phin mém GEO-SLOPE la mot phan mém Dia ky thuat cta
Canada. Trong d6, moédun SLOPE/W - trong phan mém GEO-SLOPE sir dung dé tinh toan
6n dinh mai doc ty nhién, ta luy cua duong dap, taluy cua duong dao, déap dat, dé chan song,
cac loai twong chin, cling nhu 6n dinh ctia cic méi doc hay suon ddc trong truong hop cé gia
cb nhu dét chén c6t nhu neo, dat co c6t thém vai dia ky thuat va ludi thép. Viée tinh toan hé
s6 On dinh trong phan mém dua vao phuong phap can bé‘mg gi6i han LEM. Phuong phap tinh
toan lya chon la phuong phap Bishop. Khi tinh toan 6n dinh, gia thiét mat truot la cung tron
hinh tru, chia khéi truot ra nhiéu cac manh khac nhau va tinh toan hé sé 6n dinh (FOS) bang
ty sb giira luc chong trugt va luc gy truot. NéuFOS =1, mai dbc & trang thai cin bang gidi
han, FOS > 1, mai ddc 6n dinh va FOS < 1, mai déc bi mat 6n dinh. Cac thong dau vao cac
16p dit dugc thé hién trong bang 1.
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Bang 1. Thong s6 dau vao céac 16p dit cho phan mém GEO-SLOPE.

17
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Theo bao cao khao sat thay vin, muc nudc thap nhat tai khu vuc nay la
Mnmin = -1,5 m, tuong tmg véi tan suat thiét ké P = 95%. Muc nudc nay s& dugc 1y dé phan
tich 6n dinh b song.

Qua trinh nghién ctru mét 6n dinh dugc tuan theo hai budc:

Budc 1: Phan tich 6n dinh bo song ¢ trang thai hién trang (trang thai tu nhién). Trudong
hop tinh toan khong c¢6 hoat tai giao thong duoc thé hién tai hinh 6 va co hoat tai giao thong
véi tai trong 10kPa tai hinh 7.

Budc 2: Khao sat anh huong cua tién trinh x6i long song dén 6n dinh cua bd song. Qua
trinh nghién ctru véi 4 mirc do x6i khac nhau (giai doan 1: dién tich x6i 1a 18 m?, giai doan
2: dién tich x06i tiép sau giai doan 1 1a 20 m? (téng dién tich x6i 1a 18 m? + 20 m?), giai doan
3: dién tich x6i tiép sau giai doan 2 1a 25 m? (téng dién tich x6i 1a 18 m? + 20 m? + 25 m?),
giai doan 4: dién tich x6i tiép sau giai doan 3 1a 25 m? (tong dién tich x6i 1a 18 m? + 20 m?+
25 m? + 25 m?).

3. Két qua va thio luin

K&t qua phan tich 6n dinh bo song bang phan mém GEO-SLOPE ¢ buéc 1 dugc thé hién
¢ hinh 6 va hinh 7. Hinh 6 thé hién cung trugt va hé s6 on dinh khi bo song khong co hoat
tai tac dung. Hinh 7 thé hién cung truot va h¢ s6 6n dinh khi bo sdng c6 hoat tai 1a tai trong
giao thdng 10 kPa.
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Hinh 6. Phan tich 6n dinh khi khéng c6 hoat tai phia trén, hé s6 6n dinh FOS = 1,070.

Theo két qua ¢ hinh 6 cho thay hé s on dinh ctia bo song FOS = 1,070 va theo két qua
¢ hinh 7 cho thay, khi 5:(’) hoat tai 10 kPa thi hé s6 on dinh cua bo séng gié}m xuong va chi
con FOS =1,045. Tir két qua phan tich tinh toan ¢ hinh 6 va hinh 7 c¢6 thé thay vai hién trang
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bo song khé thodi ¢ vi tri mat cét thi bo song on dinh. Tuy nhién, khi bo song c6 hoat tai hay
khong 6 hoat tai giao thong sat bo thi h¢ s6 6n dinh bo song 1a rét thép, chi 1on hon 1 mot
chut. Cac hé sé 6n dinh nay cho thay bd song sap t6i trang thai can bang t6i han, c6 thé dé
dang bi sat 16 khi c6 tac dong. Diéu nay co thé nhan dinh 1a do cac 16p dat da doc bo song
kha yéu, nén tinh 6n dinh cta bd séng khong cao.

Cao doé (m)
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Hinh 7. Phan tich 6n dinh khi c6 hoat tai giao thong 10 kPa, hé s6 6n dinh FOS = 1,045.

C6 thé nhan thay 16p dat sb 3 13 16p cat min 14n sét rat d& bj x6i do tac dong cua dong
chay. Viéc x01 bo song s€ lam giam tinh 6 6n dinh cta bo song gdy ra sat 16. Duoi day s¢ tién
hanh phan tich dién bién x6i dé khao sat sy anh hudng ciia né dén 6n dinh bd séng. Mo phong
bai toan véi 16p dat 3 bi x6i véi cac dién tich khac nhau. Cac giai doan sau bi X061 nhiéu hon
cac giai doan trude. Cac dién bién x6i va phan tich 6n dinh duoc thé hién tir cac hinh 8 den
hinh 13. M6 hinh thiét 1ap c6 hoat tai giao thong 10kPa va cac thong s6 ctia md hinh giéng
nhu trudng hop ¢ hinh 7 va 16p dat sb 3 bi x6i voi dién tich khac nhau.
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Hinh 8. Giai doan x6i 1 (dién tich x6i 18 m?).
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Hinh 9. Hé s6 6n dinh & giai doan x6i 1. FoS = 1,036.

So sanh hinh 8, hinh 9 v6i céc hinh 6 va hinh 7 cho thdy, khi 16p dét s6 3 b x6i véi di¢n
tich 1a 18 m2, h¢ s6 6n dinh da bi giam tir 1,070 va 1,045 xudng con 1,036, b& song dan dan

bi mét én dinh.
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Hinh 10. Giai doan x6i 2 (dién tich x6i 20 m?, tong dién tich x6i sau giai doan 2 1a 18 m?+20 m2).

Phan dst bj xéi
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Hinh 11. Hé s6 6n dinh & giai doan x6i 2, FOS = 1,032.
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So sanh hinh 10, hinh 11 véi cc hinh 6 va hinh 7 cho thiy, khi 16p dat s6 3 bi x6i véi
dién tich 1a 20 m? (tong dién tich x6i 1a 18 + 20 m?), hé s6 on dinh da bi giam tir 1,070 va
1,045 xuong con 1,032, bo song dan dan bi tién tdi trang thai can bang gidi han, mat trugt ¢o
su thay doi so voi giai doan 1.
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Hinh 12. Giai doan xi 3 (dién tich x6i 25 m?, tong dién tich x6i sau giai doan 3 1a 18m2+20m?+25m?).
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Hinh 13. Hé s6 6n dinh & giai doan x6i 3, FOS = 0,947.

So sanh hinh 12, hinh 13 véi cac hinh 6 va hinh 7 cho thiy, khi 16p dat s6 3 bi x6i véi
dién tich 1a 25 m? (tong dién tich x6i 1a 18 + 20 +25 m?), hé s6 6n dinh da bj giam tir 1,070
va 1,045 xubng con 0,947 < 1, bd song bi mat 6n dinh. Mit truot chi con trong 16p 1 va 16p
2, nho hon so voi giai doan 2.
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Hinh 14. Giai doan x6i 4 (dién tich x6i 25m2 tong dién tich x6i sau 4 giai doan & (18m2+20m?2+25m? + 25m?)
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Hinh 15. Hé s6 6n dinh ¢ giai doan x6i 4, FOS = 0,896.

So sanh hinh 14, hinh 15 v&i cac hinh 6 va hinh 7 cho thdy, khi 16p dét sé 3 bi x6i voi
dién tich 1a 25m? (tong dién tich x6i 1a 18 + 20 +25 + 25 m?), hé s 6n dinh da bi giam tir
1,070 va 1,045 xudng con 0,896 < 1, b song bi mat 6n dinh. Mit truot chi con trong 16p 1
va 16p 2, nho hon so véi giai doan 3. Téng két hé s6 On dinh ¢ cac giai doan phan tich dugc
thé hién ¢ bang 2 va hinh 16.

Bang 2. H¢ so on dinh ¢ cac giai doan khac nhau.

Giai doan . Bo co Giai doan x0i Giai doan Giai doan
L Bo tw nhién .. : L L Giai doan xoi 4
X0i i hoat tai 1 X0i 2 X0i 3 :

Téng dié

Sone dien ; - 18 18+20 18+20+25 18+20+25+25
tich x06i, m?

HA A A

esoon 1,070 1,045 1,036 1,032 0,947 0,896

dinh, FOS
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Hinh 16. Hé s6 6n dinh & céac giai doan khéc nhau.

Nhu vay, theo dién bién x6i 1ong séng dudi su tac dong ctua dong nudc c6 thé thiy tinh
6n dinh ctia bo séng giam di ro rét. Hé sé on dinh ctia bo song giam tir 1,070 xudng 0,896 &
giai doan x6i 4 theo két qua phan tich. Diéu nay c6 nghia bo song c6 thé sat 16 bat cir lac nao
va nguy co tiém an rat nhiéu rdi ro.

C6 thé théy bo song doan qua hién Cai Bé c6 nén dia chat yéu, ngay ca khi ¢ trang théi
hién tai, sy O6n dinh ctia duong bo 1a khong cao, cong v6i viée x6i 1¢ do dong nude nghich s&
lam tang nguy co sat 16. Didu nay co nghia can phai c6 cac giai phap két hop gilta giai phap
cong trinh (lam ke song) va giai phap chong x01 16 long song (tra tham da...) dé giam nguy
co sat 1¢ bo séng. Can nghién ctru ky dé dua ra dugc giai phap t6i wu cho trudng hop nay.

4. Két luan

Tur két qua nghién ctru c6 thé rat ra mot s6 két luan sau:

Bang phuong phap sb sir dung phan mém GEO - SLOPE, mé phong duong bo va cac
yéu td tac dong, dé xuat hai budc phan tich ¢ trang thai ty nhién va phéan tich & doan b bi
x6i v6i dién tich khac nhau, két qua nghién ciru cho thiy, hé s6 6n dinh bi suy giam rd rét khi
dién tich x61 tdng, lam mét on dinh bo.

Qua phan tich tinh toan cé thé thay x6i bo song 1a mét trong nhitng nguyén nhan chinh
gy mat 6n dinh bd song. Dé 6n dinh bd song can c6 nhing giai phap chdng x6i két hop cac
giai phap khac bang két ciu cong trinh.

Nbi dung ctia bai bao mai d& cap dén hién twong mat 6n dinh bd song Tién do x6i 16p
sd 3, chua dé cap dén anh huong cua ché d6 dong chay dong toi su 6n dinh, x6i 1ong va xoi
day. Hudng tiép theo ciia nghién ctru s& phan tich day du cac nguyén nhan gay mat 6n dinh
cling nhu dé xuat phuong phap phong chéng hién tuong mat 6n dinh bo.

bong gop cua tac gia: Xay dung y tuong nghién ciru: N.H.K.,, N.T.N., B.T.S.; Lya chon
phuong phap nghién ctru: N.T.N.; Xt Iy s6 li¢u: N.H.K.; Viét ban thao bai bdo: N.T.N.,
N.H.K., B.T.S.; Chinh stra bai bao: N.T.N., N.H.K., B.T.S.

Loi cam doan: Tép thé tac gia cam doan bai bao ndy 1a cong trinh nghién ctru cua tip thé
tac gia, chua dugc cong bo & dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong ¢o6 su tranh chap loi ich trong nhom tac gia.
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Abstract: The bank of Tien River in Cai Be district, Tien Giang province has stratigraphic
characteristics including soft soils with different compositions, along with the complex
river's flow regime, causing bank instability. The article refers to the analysis of the
possibility of instability of the Tien river bank line through Cai Be district, Tien Giang
province. Using numerical methods of GEO -SLOPE software, simulating the shoreline and
impact factors, proposing two steps of analysis in the natural state and analysis of the eroded
shore with different areas (18 m?, 18+20 m?, 18+20+25 m? and 18+20+25+25 m?), the
research results shows that the stability coefficient is clearly reduced as the erosion area
increases, destabilizing the bank of river and decreases from 1.070 to 0.896. Thus, it can be
seen that in the natural state, the shoreline has a low stability coefficient and if the bank
river eroded, the shoreline becomes unstable.

Keywords: Unstability; Cai Be District; Soft soil.



