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Tém tit: Muyc tiéu cua nghién ctru nay 1a danh gia hién trang sat 10 va anh huéng cta dao
dong cao do nudce dudi dat dén on dinh bd séng Cai Ving, huyén Hong Ngy, tinh Dong
Thap. Céc sb liéu vé dia hinh, dia chét, thuy van duoc thu thap, do dac dé phan tich, thiét
1ap twong quan gitra cao d6 nudc duoi dat va myc nude séng; tir d6 phan tich nguyén nhan
sat 16 thong qua h¢ s6 6n dinh. Két qua cho thiy nguyén nhén chinh 1a do dong chay, dia
chat yéu cung véi sy dao dong cao do nurde dudi dat. Van téc dong chay co bleu d6 phan
b6 1éch tam, tao ra dong chay xién véi luu téc 16n nhat gan bo 16n hon vén téc khong x6i
cho phep tuong tmg voi ¢6 hat theo TCVN 4118-2012. Lop dat yeu nam trong gidi han dao
dong muc nude triéu cing véi dong chay 1¢ch tdm tao ra cac 16 rong va ngdy cang bi khoét
sau gy mat 6n dinh bo song. Hé so on dinh trong cac truong hop deu nho hon gia tri cho
phép. Két qua nghién ctru dua trén s liéu do dac trong thoi gian ngin nén chua the danh
gi4 day du cac nguyén nhan co thé anh hudng dén sat 16 bd song. Vi vdy, can quan tric lién
tuc hoic theo cac mua dé c6 danh gia chinh xac hon nguyén nhan sat 1.

Tir khéa: Dat yéu; Hé sb 6n dinh; Dao dong cao do nude dudi dat; Song Cai Vung; Van
toc dong chay.

1. Mé dau

Pong bang song Ctru Long (PBSCL) 1a mdt trong ba dong bang 16n nhat thé gidi véi
dién tich 1én dén 60.000 km? va c6 mot mang ludi séng ngoi day dic [1]. Trong nhitng nim
gan day, tinh trang xAm nhap man va thay doi ché d6 dong chay do bién ddi khi hau (BDKH)
la mdt trong nhirng thach thirc cho ving PBSCL. Hé théng dé bao va ha ting cong trinh thuy
loi da dugc xay dung ¢ PBSCL tur nhitng ndm 1990 nham gitp ting mua vu va giam thiéu
tac dong cua It hang ndm ¢ cac vung thuong ngudn. Cling vé6i sy phat trién kinh té, cac khu
dan cu, duong giao thong, cac thanh phé cuing véi cac dich vu giai tri duoc xay méi va mo
rong di dan dan thu hep dién tich rimg, mat dém va mit nuée. Bén canh do, viéc mo rong
dién tich canh tac, khu cong nghiép va xay cac dép thuy dién ¢ cac quoc gia thuong nguén
da lam giam ngudn nudc va phu sa va dong thoi 1am gia ting thém ngudn 6 nhidm nudc mat
dén DBSCL [2]. Vi€c giam ham lugng phu sa trén séng khong chi anh hudng dén nang suat
cdy trong ma con anh huong dén sut lin va sat 1¢ cac song/kénh rach ¢ PBSCL.
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Mot s6 nghién ciru gan ddy nhu nghién ciru sir dung cong thirc kinh nghiém dé tinh toan
thir nghiém muc d6 sat 16 cho doan séng Hau ¢ thanh phd Long Xuyén, tinh An Giang [3];
nghién ciru du bao x6i 10, bdi ling long dan va dé xuat cic bién phap phong chéng cho hé
thng séng PBSCL [4]; nghién ctru tng dung mé hinh toan va cong thirc kinh nghiém danh
gia sy phat trién ciia hd x6i sdu ha luu séng Hau va séng Vam Nao [5]; nghién ciru tmg dung
mo hinh SWAT trong tinh toan x6i 1& bé mit luu vuc ha luu séng Mekong [6]; nghién ctru
cong thirc kinh nghiém tinh téc d6 x6i 10 b doan song Tién khu vyc Thuong Phudc, tinh
DPdng Thap [7]; nghién clru twong quan xo0i 10-bdi tu mot s6 khu vuc long song Tién, séng
Hau [8]; va nghién ctru mdi quan hé giita khai thac cat voi bién dong bo song Tién tai tinh
DPdng Thap [9].

Nguyén nhan chu yeu gdy sat 16 va x61 mon bo song 6 PBSCL rat da dang nhu do dong
chay, mua, cau tao dia chat b séng, hinh thai long dan, tai trong tac dung 1én bo song, ...
Thyc té cho thiy, c6 nhitng khu vuc sat 16 gay ra do dong chay ép sat by duoc tim thay & Tan
Chéau, My Thuan, Sa Béc, My Khanh; nhiéu khu vuce khac lai do song tau di lai gay nén dugc
tim thay & song Chg Gao & Tién Giang, kénh KH6, rach Cai Son & Can Tho; hay do két cau
dat bd yéu, hodc do cac to hop bat loi tir nhiéu yéu td dugc tim thdy & Vam Nao, Long Xuyén;
va do nha 14n chiém long dan & Tra Noc, Tra An [10]. Sat 16 bo song Tién doan  chay qua dia
ban tinh Dong Thap dang xay ra ngay cang tram trong dudi tac dong cua cac yéu tb tu nhién
va con nguoi [ 1 1]. Mot s6 nghién ctru cho thay sat 1o bo sdng can dugc danh gia dya trén sy
can bang bun cét trong song va tac dong td hop cta cac yéu to gy sat 16 bo song 1én timg vi
tri cu thé 1 khong giéng nhau. Vi véy, can xac dinh dugc thoi diém, tin suit va cuong do tac
dong cua tig nguyén nhan 1én sat 16 bo song tai mot vi tri nhat dinh [12].

Nhin chung, cic nghién ctru trudc ddy tap trung chi yéu vao nguyén nhan sat 1¢ trén hai
dong séng chinh cuia PBSCL 1a song Tién va song Hau. Mot vai nghién ctiru nguyén nhan sat
16 cac chi luu cia song Mekong. Song Cai Vung (ranh gidi tinh An Giang va Bong Thap) 1a
ngudn cung cip nudc sinh hoat, san xuat va 1a tuyén giao théng quan trong dé van chuyén
hang hoa tir cac xa ven song ra bén ngoai bang dudng thuy. Séng c6 dac diém 1a quanh co
gap khuc, dia hinh day song trong cac nam qua dé co sy bién dong 16n [13]. Su bdi tich phu
sa manh m& bén bo thude tinh An Giang, & mét s0 doan da hinh thanh cac bai boi tu, cac con
cat (doan thudc thi trin Chg Vam va doan thudc xa Pha Lam, x3 Tan Phu huyén Phu Tan).
Mat khac, bo song thude xa Long Thuan, huyén H@)ng Ngu, tinh Béng Thép lai bi sat 1&
nghiém trong v&i cac véach sat 10 gan nhu théng dtmg. Sat 16 dang uy hiép tuyén duong lién
xd va cac h dan xay nha sat bo song. Do do6 can c6 phai phap han ché tai cac vi tri sat 10 va
do dac quan trac dién bién tai cac vi tri c6 nguy co nham c6 bién phap khac phuc. Myc tiéu
cta nghién ctru nay 1a danh giad hién trang sat 16 va anh hudng cta dao dong cao do nudc
dudi dat dén 6n dinh bo song Cai Ving, huyén Hong Ngu, tinh Dong Thap.

2. Phuong phap nghién ciru

2.1. Khu vue nghién cuu

S6ng Cai Ving 1a mot nhanh ciia song Tién, duoc phan dong boi cti lao Cai Vimg. Diém
bét dau ctia song Cai Ving tng v6i dau cu lao Cai Virng chay xudi vé ha luu dén dubi cu lao
Cai Vimg thi nhap luu trd lai véi song Tién. Song Cai Ving c6 hinh thai rét khtc khuyu, tinh
theo dudng song thi chiéu dai cta song Cai Vung khoang 21,25 km, con néu tinh theo dudng
thang chim bay tir diém dau séng dén diém cubi song chi dai khoang gan 12,78 km. Khu vuc
nghién ctru thudc xa Long Thuén va x3 Pht Thuan A, huyén Hong Ngu, tinh Dong Thap,
cach trung tam thanh phd Hong Ngu khoang 7,5 km va cach thi x4 Tan Chau khoang 8,5 km.
Toa d6 10°44°57,5” d Béc; 105°17°56,6” ¢6 Pong. Phia dong Béc giap xd Long Thuan,
huyén Hong Ngu. Phia dong Nam giap xa Phti Thuan A, huyén Hong Ngu. Phia tiy Bic giap
xd Long Hoa, huyén Phu Tan (An Giang), va xa Long Thuédn, huyén Hong Ngu. Phia tay
Nam giap xa Long Hoa, huyén Phtl Tan (An Giang) (Hinh 1).
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Hinh 1. Khu vuc nghién ctu.
2.2. Thu thdp sé liéu
S6 liéu duoc thu thap tir cac nguon nhu trinh bay trong Bang 1.

Bang 1. S6 liéu va ngudn s6 licu.

STT ] Tén s6 liéu Thoi gian Ngu?)n
1 So ligu sat 16 2015-2020 Chi cuc Thily loi tinh Dong Thap
2 Thuay van (myc nudc) 2000-2020 Tram KTTV tinh Dong Thép
3 Diachit 2020 Ban QLDACTNN tinh Ddng Thap

Tram KTTV tinh: Tram khi tugng thiy van tinh; Ban QLDACTNN tinh: Ban Quan ly Du 4an Nong nghiép tinh.

2.3. Khao sat va do mdt cdt ngang két hop do vin toc dong chay

Van tbc dong chay duogc do tai nhiéu thuy truc trén tirng mat cit sur dung thiét bi do luu
toc MIDAS-ECM. Thiét bi MIDAS-ECM la thiét bi do van toc tu ghi c6 thé do dugc van toc
dong chay theo hai phuong. Trong nghién ctru nay, van toc dugc do theo phuong phap do 06
diém trén thuy truc va van toc binh quan thiy truc dugc tinh theo cong thirc:
Vm+2VO,2+2V0,4+2VO,6+2V0,8+Vd)

10 (1)

Trong d6 vim va vy lan luot 1a van toc dong chay tai vi tri mdt nudc va gﬁn day song (m/s);
cac van toc con lai tng vai cac do sau 0,2h; 0,4h; 0,6h va 0,8h; voi h 1a chiéu sau ¢t nudce
tai vi tri do.

th:

2.4. Thu mdu bin cat déy séng

Nham xéc dinh cap phdi hat bun cat day va bo séng, cac mau bun cat duge thu thap va
Iuru trir trong cac hop nhya. Cac mau bun cat ndy sau d6 dugc chuyén dén phong thi nghiém
dé xac dinh cip phdi theo phuong phép riy sang va lang dong. Vi tri ldy mau tai cac vi tri
doan séng bi ubén cong va nhiing dia diém thuong xdy ra xo6i/sat 16. Trén mot mat cét song,
cac vi tri léy mau bun cat dugc xac dinh nhu sau: vi tri 01: cach bo phai 5 m; vi tri 02: cach
bo phai 10 m; vi tri 03: cach bd trai 10 m; vi tri 04: cach bo trai 5 m. Vi tri do mat cat, van
téc va thu mau bun cat day duoc thé hién trén Hinh 2.
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Hinh 2. Vi tri do mat cit, van toc va thu miu bun cat day.

2.5. Po dao dong myc nuwoc

So dd va vi trf cac diém do cao d6 muc nude dudi dit va nude song duoc thé hién trén
Hinh 3. Cao d6 nuéc sdng va nude dudi dat duge quan tric tir ngay 23/01/2021 dén hét ngay
28/02/2021 theo tan sudt 5 1an trong mot ngay vao cac khung thoi gian 7 gio, 10 gio, 12 gio,
15 gio va 17 gio. Twong quan giita cao d6 nude dudi dat va nude song duoc thiét 1ap theo
phuong phap Pearson [14]: hé s twong quan dat gia tri R = 0,63 thé hién mbi twong quan
manh giita cao d6 nudc dudi dat va nudc séng (Hinh 4).

10m 20m
Muc nudc triéu / T auscngdm | Muc nuSc ngédm
| pusnghe nap : -
/” Ong nhya PVC ®90
/"/ H& quan s&t muc nude ngdm mm c6 khoan nhiéu
1 Mia do myc nuédc séng . 15 thu nudc va boc

Hinh 3. So do va vi tri cac diém do cao do6 muc nudc dudi dat va nudc sdng.
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Hinh 4. Phuong trinh quan hé giita cao d6 nudc song va nude dudi dat.

Séng Cai Virng nam trén nhanh cua con Song Tién cach tram do thuy van Tan Chau chi
khoang 20 km. Tuong quan muyc nude thap nhat (Hmin) tai tram Tan Chéu véi myc nudc
thip nhat tai vi tri khao sat duoc thiét 1ap c6 hé sb twong quan R = 0,858 va c6 phuong trinh:

=1,343x + 17,003 (2)

Tt phuong trinh twong quan (H1nh 4) va phuong trinh (2) ta tinh toan va dugc bang tong
hop céac tan suét muc nudc tuong quan tur tram Tan Chau vé song Céi Viung va tu song Cai
Ving qua cao do nude dudi dat (Bang 2). Tir d6, cao dd nudc song Cai Ving va nude dudi
dat trong diéu kién muc nudc thap nhat (Hmin) vGi cac tin sudt 99%, 95% va 90% duoc tinh
toan.

Bang 2. Tuong quan myc nudc.

Cao d§ mure nuwée (cm) tai:

TT  Tén suit xuit hi¢n — - —
Téan Chau Cai Ving Nuée dudi dat

1 99% -66,46 -72,25 283,71
2 95% -57.98 -60,86 275,74
3 90% -53,66 -55,06 271,95

2.6. Van téc khéng xéi cho phép

Vin tdc khong x6i cho phep la van tdc 1on nhat ma dong chay dat t6i tri s6 Ay khong gay
ra sy x0i 16 long kénh. Véan téc khong x6i cho phép phu thude vao tinh chat co 1y ctia dat noi
tuyén kénh di qua, luong ngam phu sa va tinh chét phu sa cua dong chay trong kénh; luu
luong cuia kénh, kich thuéc mat cit ngang clia kénh va cac yéu tb thuy luc ctia dong chay
trong kénh. Theo Gonsardp [15], gia tri ciia van tdc khoi dong vk, tirc 13 van tc trung binh
bé nhét cta dong chay dé hién tuong bat dau tach cac hat don doc cua dat khong dinh trén
day duoc xay ra mot cach lién tuc, duge xac dinh theo cong thure (3) va (4):

- Khi t6 hop ciia dét 1a dong nhat:

8,8H [2g(y;-v,)d

- 3
VT8 1,75y, ®)
- Khi t6 hop ctia dét tai day long dan 1a khong dong nhat:
2 Yo dy  8,8H
_28nr)do @

T 5y, ds

Trong d6 d 1a dudng kinh hat (mm); ds 1a dudng kinh cta cac hat 16n nhat chiém 5%
toan bo luong bun cat (mm); di 1a duong kinh trung binh cua hdn hop bun cat (mm); y1;
lan luot 1a trong lugng thé tich cua bun cat va nude (kN/m?); va H 1a chiéu sau dong chay

(m).

2.7. Phan tich én dinh bo séng
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Hé sb 6n dinh duogc xac dinh theo phwong phap Bishop (1955) [16]:
Y [Cix L+ W, xcosa, x tgg,]
o D> W, xsina,

_Trong d6 C; la lyc dinh cua manh/thoi thir i trong pham vi chiéu dai cung truot; L; 1a
chiéu dai cung truot thi i; W; 1a trong luong manh/thoi thit 7; a; 1a géc nghiéng cuia manh/théi
thir i so vo1 phuong tai tam truot; ¢; 1a goc nd1 ma sat cia manh/thoi thir i trong pham vi chiéu
dai cung truot. )

H¢ s6 6n dinh cho céc truong hop xem xét (Bang 2) tai cac mat cat dugc tinh toan va so
sanh voi gia tri cho phép [17].

K Q)

3. Két qua va thao luin

3.1. Mt cat long séng

Vi tri do cac mat cét ngang song dugc thé hién nhu trén Hinh 5 v&i bo phai cua song Cai
Vimg dugc quy wéc 1a phia Dong Thap va bo trai 1a phia An Giang. Tir Hinh 5 cho thay day
song bi 1éch han vé phia bo phai va co khuynh hudng ngay cang ap sat b, day séng cach bo
phai khoang 30 m va cach bo trai khoang 100 m, cao trinh ddy song 1a -13,0 m so v6i cao
trinh dinh bo phéi 12 +5,5 m. Céc mit cét déu co ddu hiéu sat 1¢ &n sdu vao bén trong bo. Mat
cdt 5-5 nam giita doan séng cong 1 mit ct nguy hiém nhét, cao trinh day song 14 -13,23 m
va cach bo phai 30 m, sat 16 an sau vao tuyén duong nhua giao thong lién x&, mai bo thang
dung voi hé s6 mai m < 0,5. B trai cua bo song tuong d6i thoai, ’khong bi anh huong cua
x6i 16 va xuét hién ddu hiéu cia cac bai bdi. Nhu vay, cdc mat cit khao sat cho thay hién
twong x6i 16 va boi tu dién hinh ciia mot doan séng cong; trong d6, by phai song Cai Ving
thudc khu vuc khao sat dang bi x6i 16 v6i mai doc ciia bo song nam trong khoang m = 2-+4,
va tai bo trai, b song c¢6 do dbc twong ddi thoai voi m = 6.

-MC I-1 ~MC 2-2 --MC 3-3 =MC 4-4 ~MC 5-5
5 - T
El0
g -5
210
E-
-15 : : : : )
0 50 100 150 0 50 100 150
> P I3 A A
Khoéng cich cgng don (m) Khoing cich cong don (m)

-MC 6-6 --MC 7-7

Cao d9 (m)
G

0 50 100 150
Khoang cach cong don (m)

Hinh 5. Hinh dang cac mit cét 1ong song tai khu vuc nghién ctru.

3.2. Vin téc dong chay

Tir két qua do van tdc dong chay tai khu vuc nghién ctru, st dung phuong phap ndi suy
ta c6 phan bd van tdc dong chay trén cac mat cit nhu trén Hinh 6. Tir Hinh 6 ta thiy van toc
dong chay phan b léch v€ phia bo phai la phia sau cua doan séng cong. Diéu nay phu hop
v6i hinh dang u6n khuc rat 16n ctia doan song khu vuce khao sat. Tai cac doan séng cong, van
téc dong chay co hai thanh phan 14 van téc doc bo va van tdc ngang bo. Chinh thanh phan
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van toc ngang bd 1a nguyén nhan giy ra x6i 16 bo séng. Piéu nay 1y giai cho viéc sat 16
nghiém trong dang dién ra tai bo phai ctia song Cai Viung khu vire khao sat cac mat cit.

Tai cac mit cat MC 1-1, MC 2- 2vaMC 3-3 van toc  dong chay phan bd trong khoang tur
0,125 m/s den 0,375 m/s. Tai mat cat MC 4-4 1a mit cét nam tai vi tri cong nhat caa doan
song, van toc dong chay tang lén dén 0,625 m/s. Bén mit cit MC 6-6 va MC 7-7, van toc
dong chay lai gidm xudng va phan b tir 0,125 m/s dén 0,375 m/s.
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Hinh 6. Phan bd van toc dong chay tai cac mat cit.

3.3. Puong cong cdp phoi bun cdt ddy song

Qua khao sat thuc té, pham vi sat 1¢ chi nam trong doan song cong tr MC 2-2 dén MC
6-6. Vi vy, thanh phan hat bun cét tai bo phai cua cac mit cat tir MC 2-2 d&én MC 6-6 s&
duogc st dung dé phan tich anh huong cua van téc dong chay dén x6i 16 bd song va dugc thé
hién trén Hinh 7. Ttr Hinh 7 ta thdy duong kinh hat trung binh (dso) cia mau bun cat tai MC
4-4 c6 gi4 tri nho nhat va bang 0,038 mm, va tai MC 2-2 va MC 3-3 1a 16n nhat va bang 0,06
mm.

+MC2-2 ®MC3-3 —MC4-4 xMC5-5 oMC 6-6
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80
70
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Thanh p|15n tich Iﬁ)' (%)

Hinh 7. Pudng cong cap phdi hat tai bo phai MC 2-2 dén MC 6-6.

Theo TCVN 4118:2012 [18], ta c6 bang xac dinh van toc khong x6i (Vix) theo kich
thude hat trung binh cta bun cat va chiéu sau cot nude trong song (h > 3m) (Bang 3). Tur
Béng 3 ta thay x6i 16 bo song s€ khong xay ra tai MC 2-2 va MC 3-3 vi van toc dong chay
do duoc tai cic mit cat nho hon so voi van téc khong xoi cia Jbun cat. Tuy nhién, van toc
dong chay chi duoc khao sat trong mot ngay 21/01/2021 nén can khao sat thém sb liéu van
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tdc vao mua Iii dé c6 thé danh gia chinh x4c anh hudng ciia van tée dong chay dén x6i 16 tai
cac mat cat nay. Theo sb liéu thuc do ngay 21/01/2021, x6i 16 do dong chay chi xay ra trong
pham vi tir MC 4-4 dén MC 6-6. Piéu nay phu hop véi két qua khao sat thyc té ngay
21/01/2021 14 doan song cong tir MC 4-4 dén MC 6-6, x6i 16 dang xay ra rat nghiém trong
va hién dang trién khai xay dung cac ké bao vé bd tai khu vuc nay (Hinh 8).

Bang 3. Gia tri d50, Vix va V tai cac vi tri doc bo phai song Cai Vung.

Miit cit (bo phai) dso (mm) Vix (m/s) V (m/s)
222 0,060 0,26 + 0,40 0,125 +0,375
33 0,060 0,26 + 0,40 0,125+ 0,375
4-4 0,038 0,19+0,26 0,375 = 0,625
5-5 0,054 0,19+0,26 0,125+ 0,375
6-6 0,053 0,19+0,26 0,125 +0,375

Hinh 8. X6i 16 bo song tai khu vuc khao sat.

3.4. Phdn tich 6n dinh bo séng

Hé s6 6n dinh duoc xac dinh theo cong thire (5) va két qua duoc thé hién trén Hinh 9.
Tir Hinh 9 ta thay hé s 6n dinh trong ca ba trudng hop tinh toan cho cac mit cit déu khong
dam bao an toan khi Ky luén nho hon 1,2 [13]. Nhu vay, chénh 1éch cao d§ nudc song va
nuée dudi dat 1a mot trong nhirng nguyén nhéan gay ra sat 1 bo song Céi Vimng.

1.2 99%
N 95%
11 90%
1,01
&
8.0,9
Q
308 0,799 0,804 0,807
go,
0,71
0,654 0659 0,662
06 0578 0,584 0.600
0,5

MC2-2 MC4-4 MC7-7

Hinh 9. Hé s 6n dinh céc truong hop tinh toan.

4. Két luan

- Poan sdng thudc khu vuc nghién ctru c¢6 hinh thai cia mot doan song cong. Két qua
khao sat van toc dong chdy cling cho thay van toc dong chdy tai bo phai cua doan song trong
khu vuc khao sat ¢6 gia tri 16n hon (0,375 m/s) so v6i van toc dong chay bén bo trai (0,125
m/s).
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- Dya vao kich thudce ¢d hat trung binh (dso = 0,038 +~ 0,060 mm) ctia bun cat day song
va chiéu sdu cot nudc trong song Cai Vimg (h > 3 m), van téc khoi dong cta bun cat day
song trong khoang 0,19 m/s + 0,40 m/s.

- Tai thoi diém khao cho thiy vén téc dong chay chi di 16n dé gay ra x6i 16 tai vi tri doan
song cong nhét tir MC 4-4 d&én MC 6-6. Tuy nhién, day chi 1a két qua do trong mot thoi doan
ngan vao ngay 21/01/2021 nén can c6 thém cac két qua khao sat dong chay vao mua li dé
danh gia ddy du hon vé kha ning gy x6i bo song do dong chay.

- Két qua tinh toan cho thdy hé sb an toan trong cac truong hop déu nho hon hé sé an
toan cho phép.
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Research on the impacts of geological, hydrological factors on the
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Abstract: The objective of this study is to assess the current state of riverbank erosion and
the impact of groundwater level fluctuation on the stability of Cai Vung riverbank, Hong
Ngu district, Dong Thap province. Topographic, geological, and hydrological data were
collected and measured to analyze, establish the correlation between groundwater level and
river water level; then analyze the cause of riverbank erosion according to stability
coefficient. The results show that the prominent causes are the flow, soft soil along with the
groundwater level fluctuation. The flow velocity has an eccentric flow distribution, creating
maximum velocity near riverbanks which is larger than the allowed non-erosion velocity
corresponding to the riverbed grain-size according to the Vietnam standard (TCVN: 4118-
2012). The soft soil layer is within the tidal fluctuation together with the eccentric flow
making voids and deepening, causing instability of the riverbank. The coefficient of stability
in all cases is less than the allowable value. The results are based on measurement data for
a short period of time, it is not possible to fully assess the causes that may affect riverbank
erosion. Therefore, it is necessary to monitor continuously or with different seasons to have
a more accurate assessment of factors causing the erosion.

Keywords: Soft soil; Stability coefficient; Groundwater level fluctuation; Cai Vung river;
Flow velocity.



