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Tém tit: Su mat 6n dinh bo song khong chi gay thiét hai 16n vé tinh mang va tai san cta cu
dan séng trong khu vuc bi sat 10 ma con gdy ra nhitng thiét hai gian tiép dén moi truong. Da
¢6 nhiéu nghién ciru & khu vuc cac song 16n nhu séng Tién va song Hau dé tim ra nhimng
nguyén nhan mét on dinh. Tai cac song rach nho sat 16 van dién ra va thiét hai gdy ra van rat
16n nhung lai chua c6 nhidu nghién ctru cho cac trudng hop nay. Do d6 nghién ciru nay dugc
thuc hién dé phan tich cac yéu td anh huéng dén 6n dinh mai bo song Mai Dam va rach Xéo
Choi tai huyén Chau Thanh, tinh Hau Giang. Nghién ctru st dung anh vién tham Google Earth
giai doan tir nim 2006 dén nim 2019 dé danh gia hién trang x4y dung va sat 16 ven song.

Phuong phap phén tich thu bac (Analytic Hierarchy Process - AHP) duoc sir dung dé xac dinh
mirc do tac dong cua cac yéu td gy mat on dinh bo song. Sau do tién hanh khao sat thuc dia
dé kiém chung két qua AHP, tir do tinh toan 6n dinh bo song. Ket qua khao sat va phan tich
cho thay dja chit 12 yéu t6 tic dong manh nhét trong cac yéu td, ket hop véi viée xay dung
14n chiém hanh lang bao v€ song rach tao ra tai trong lam giam h¢ s6 6n dinh ctia mai bo. Bén
canh d6, do cong va luu téc dong chay cling 1a nguyén nhan giy x6i 1¢ va bién dang long
song, dén dén tang d6 déc mai b, anh huong dén on dinh bo séng. Két qua nghién ctru sau
khi ap dung phuong phap AHP va khao sat thuc dia co thé mé rong ap dung cho cac khu vuc
khac thugc Pong bang séng Ciru Long dé phan tich 6n dinh cta bd song.

Tir khéa: Anh vién tham; Mat 6n dinh méi bo song; AHP; Céc yéu té tac dong; Hau Giang.

1. Mé diu

Pong béng song Ciru Long (PBSCL) bat dau hinh thanh cach nay hon 7000 ndm va dén
2000 ndm géan déy moi co hinh dang nhu ngay nay. Do d6, nén dia chit cua khu vyc nay kha
yéu va c6 ngudn gdc tir trim tich song, bién va dam lay [1]. Tuy ddong bang ¢6 lich st non tre
nhung dén nay da c6 khoang 17,3 triéu cu dan (s6 liéu ndm 2021) dang sinh sdng chiém 17,9%
ca nudce Viét Nam [2]. Khi co so ha tAng chua phat trién, tap quan sinh sdng cua cu dan PBSCL
1a x4y nha ven song dé thuan tién di chuyén bang tau thuyen nho trong sinh hoat hang ngay
[3]. Theo thoi gian cu dan sinh séng ven song cang nhiéu, cing voi viée xay dung thém nha
ctra kién cd va duodng dan sinh ven bo. Vi cau tao dia chat PBSCL chu yeu la dét sét voi tinh
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chat co 1y kém, anh huong tir tai trong cac cong trinh dan sinh dén 6n dinh mai bo la rat 16n.
Nhitng bao cdo gin day cho thiy sb lwong cac diém sat 16 cia PBSCL dang gia ting rat nhanh
[1, 4].

Hau hét céc nghién ctru trén thé gidi va Viét Nam vé hién tuong sat 1& bo song ngoai viéc
dé cap dén vi tri phan bd cta mai ddc truot thi cling tap trung tim ra co ché, mo ta dic diém dia
hinh, diéu kién dja chét thuy van, danh gia cac yéu té tac dong, cac yéu té ty nhién, nhin tao
tac dong dén dong luc va quy luat phat sinh, phat trién sat 1o [5 8]. Trong thap ky qua c6 rét
nhiéu nghién ciru dé tim ra  nghién nhén gay mét 6n dinh dan dén sat 10 bo song nhu: dia chat,
hinh thai dong chay, luu tdc, xdy dung co sé ha ting ven song [9-13]. Trong d6 cé viée tng
dung phuong phap phan tich thi bac (Analytic Hierarchy Process - AHP) va GIS dé danh gia
tac dong cua cac yeéu t6 anh hudng dén sat 16 dang 1a hudng nghién ciru moi, mang dén cai
nhin tong quat hon vé hién tuong sat 16 ddng thoi dua ra canh bao vé nguy co sat 16 thong qua
ban d6 nguy co caa khu vuc nghlen ctru. Phuong phap AHP tong hop duoc cac y kién tham
van tir chuyén gia trong linh vyc giup ting tinh khach quan cho nghién ctru [14].

Do d6, nghién ciru ndy dugc thuc hién nham phan tich cac yéu to anh hudng dén 6n dinh
mai bo song, rach bang phuong phap AHP va khao sét thuc dia lam nén tang dé xay dung ban
d6 nguy co sat 16 cho khu vyc huyén Chau Thanh, tinh Hau Giang sau nay.

2. Phuwong phap nghién ctru

2.1. Khu vuc nghién cuu

Khu vuc nghién ctru 12 huyén Chau Thanh, tinh Hau Giang c¢6 1anh thd nam trong toa do
tir 9°30°35 dén 10°19°17 vi Bic va tir 105°14°03 dén 106°17°57 kinh Pong véi hé théng song
rach day déc [15]. Trong d6 séng Mai Dam (vitri A ¢ Hinh 1) 1a mét nhanh song 16n tir song
Hau d6 vao Hau Giang, di qua khu vyc thi tran Mai Dam vé6i nhiéu doan udn cong gay sat 10
nghiém trong [16]. Puong bd khu vuc nha méay gidy Lee & Man Viét Nam da duoc bao vé
bang hé thong ké du timg Iuc kha kién cb. Tuy nhién doan séng tir ciu Mai Dam dén cau Pha
Hiru khong duoc bao vé nén hién tuong sat 16 van dang dién ra doc dudng bo. Trung tim huyén
Chéu Thanh Ia khu vuc chg Nga Sau, noi giao nhau cta 6 con song, rach, trong d6 c6 doan
rach Xéo Chdi (vi tri B ¢ Hinh 1) 1a diém nong sat 16 ctia khu vuc.

2.2. Phan tich anh vién thém

Pé danh gia hién trang xay dung ven bo ¢ khu vuc nghién ctru, tac gia st dung anh vién
tham ctia Google dé phan tich. Phuong phéap phén tich dnh vién thdm duoc mo ta nhu trong so
dd trén Hinh 2.

Anh vé tinh Google Earth thudc so hitu ctia ¢6ng ty Google LLC try so tai Hoa Ky, c6 thé
tai xudng mién phi tai phin mém Google Earth Pro. Cac anh vé tinh chit luong cao véi do
phan giai 0,3 m duogc tai va sir dung dé phan tich dién bién dudong bo song 2 vi tri Séong Mai
Dam (A) va Rach Xéo Chdi (B) thudc khu vure nghién ciru. Cac anh Google Earth d thu thap
dugc trinh bay trong Bang 1.

Bang 1. S6 liéu anh Google Earth.

Thoi gian Vi tri Nguon anh Pj phan giai (m)  Hé toa d
12/04/2006 A Maxar Technologies 0,3 UTM
26/12/2013 B CNES/Airbus 0,3 uUT™Mm
09/02/2015 AvaB CNES/Airbus 0,3 uT™Mm
28/02/2017 B CNES/Airbus 0,3 uUT™Mm

15/02/2019 AvaB Maxar Technologies 0,3 UTM
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Hinh 1. Khu vyc nghién cuau.

Xit 1y anh
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Hinh 2. So dd cac budc thyuc hién phan tich anh vién tham.
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Céc anh Google Earth dugc tai vé khong c6 cing khung hinh hoc nén phai dwoc nan chinh
hinh hoc bang cong cu Registration trong bd céng cu Map trén phan mém ENVI trude khi tién
hanh chiét xuat duong bo. Cac diém khdng ché duoc sir dung dé tién hanh nin chinh hinh hoc
cac anh. Sai sb trung binh binh phuong (RMSE) duoc st dung dé danh gia d6 chinh xac cua
viéc nén chinh anh theo cong thic:

RMSE = /Zn:—(yi_nyi)z ()

Trong d6 yi 14 toa do diém khong ché thu i; y, 14 gia trj uéc doan bang mo hinh héi quy
tuyén tinh tai diém khéng ché thi i.

Phuong phap chiét xuat duong bd cua anh Google Earth va sai s6 ciia phuong phéap nay
dugc tham khao trong nghién ctru cta [17-19]. Nghién ctru nay str dung dinh nghia duong bo
la ranh gi6i gitt mat nude voi phan dat ven bd hodc cdy cdi nén khong xét dén anh huong cua
dao dong myc nudc dén vi tri duong bo.

2.2.1. Théng ké hién trang xay dung trén hanh lang bao vé song, rach

Khu vuc song Mai Dam va rach Xéo Chdi c6 chiéu rong lan luot khoang 80 m va 35 m,
can cir theo quyét dinh cua Uy ban nhan dan tinh Hau Giang vé hanh lang bao vé séng, rach
[20] thi pham vi bao vé song Mai Dam 1a 25 m va rach Xéo Chdi 1a 15 m tir duong bd ¢6 muyc
nuée lii cao nhat. Trong nghién ciru ndy tac gia tong hop dudng b cac nam 2006, 2015, 2019
tai song Mai DAam va cac nam 2013, 2015, 2017, 2019 tai rach Xéo Chdi dé tim ra dudng
baseline bang cong cu DSAS trong ARCMAP 10.4, tir d6 v& duoc hanh lang bao vé bo 1a mot
duong polyline cach dudng baseline mot khoang bang pham vi bao vé quy dinh. Sau d6 loc ra
cac d6i tuong 1a cong trinh xay dung va 16 dan sinh tir dudng bo trd vao dén hanh lang bao vé
b trong cac anh thude khu vic nghién ctru nhu Hinh 2. Tién hanh théng ké dién tich ctia cac
cong trinh trén qua cac nam, tir do tinh dugc mat d¢ xay dung tung nam theo cong thirc:

SCT + S LDS

MBDXD = )

Trong d6 Sct va Sips l1an luot 1a dién tich cic cong trinh nha dan va 16 dan sinh xdy dung
trong hanh lang bao vé (m?); S 1a dién tich hanh lang bao vé trong khu vuc nghién ctru (m?).

5 ¥ & T

s Hanh lang bio vé bo
[ L6 dan sinh nim 2019
ng rinh nim 2019

Duimg b 15-02-2019
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2.2.2. Tinh toan dg cong cua song rach

Ty s6 d6 cong (L/L’) giita chiéu dai un khic cua séng (L) trén chiéu dai doan thing nbi
giita hai dau séng (L’) duoc dé cap trong nghién ctru ctia Dave Rosgen [21] 1a yéu té danh gia
xu hudng bién d6i dong chay cia cac con song. Dé tinh duoc d6 dai L cua khu vuc séng rach
nghién ctru tac gia st dung anh Google Earth d3 duoc thu thap rdi tién hanh vé dudng truc cia
song cach déu hai b song. Do dai L’ duge xac dinh dé dang hon, d6 1a duong thang ndi hai
diém dau va cudi cua dudong L nhu Hinh 3.

\3»\

.A

Vi tri khao sat

Hinh 3. Phéan tich mat d6 cong rach Xéo Choi trén anh Google Earth.

2.3. Phuong phdp Analytical Hierarchy Process (AHP)

Thomas L. Saaty (1972) da d& xuat phuong phép ra quyét dinh duoc biét véi tén goi la quy
trinh phan tich thi bic AHP nham ho trg viéc ra quyét dinh da tiéu chuan phire tap [22]. Phuong
phap AHP cho phép ngudi ra quyét dinh tap hop duogc kién thire ciia nhitng chuyén gia trong
linh vire nghién ctru cuia minh, téng hop lai duoc cac dir liéu khach quan va chu quan trong mot
khuén kho thtr bac logic. "Phuong phap nay dua ra danh gia vé ca hai mat dinh tinh va dinh
lugng: Dinh tinh qua sy sap xép thir bac va dinh luong qua sy mo ta cac danh gia qua cac con
s6 ¢ thé dung dé mo ta nhén dinh cta nguoi dugc tham van vé cac van dé duoc dé cap. Ngay
nay, AHP duoc sir dung rat phd bién trong cac linh vuc quan 1y tai nguyén dat dai, thuong mai.

Qua qua trinh lugc khao tai liéu, tac gia chon ra séu yéu t6 chinh anh huong dén sy 6n dinh
mai bo song, rach. Tir d6 tién hanh khao sat y kién cta cac chuyén gia trong linh vuc thity lgi
dot 1 @ danh gia so by mure d tac dong cua tung yéu t6 di néu. Sau d6 tién hanh chon loc va
gilr lai nhitng yéu t6 quan trong dé tao thanh ma tran quan ly theo chiéu doc 13n chiéu ngang
dudi sy phan cap tiéu chuan ctia trong s6. Tir d6 tinh toan duge muc d6 uu tién giita cac yéu
t6, gia str ta c6 Xn yéu to can gia dinh thi mot ma tran duoc gia thuyét nhu sau:

X, X, X,

a; Q, ... &,
Xol@y @y o &y, (3)
Xn anl an2 " an.n

Trong d6 ajj la mirc d6 danh gia gitra chi tiéu thir i so voi thir j: aij> 0; aij = 1/a; ; @i = 1. Vi
du nhu yéu t6 X1 quan trong hon yéu t6 X2 thi a2 > 1 va a21 < 1 va nguoc lai. Néu X1 va Xz
quan trong nhu nhau thi ai2 = a21 =1. Dé dién vao ma tran trén, nguoi ta dung thang danh gia tir
1-9 nhu trong Bang 2.
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O budc nay, khao sat dot 2 dugc tién hanh nho cac chuyén gia cho diém céc yéu tb trong
ma tran so sanh da 1ap gdm: Dia chét; Hinh thai dong chay; Van tdc dong chay va tai trong
cong trinh ven bd séng. Cac ma tran so sanh cua cic chuyén gia duoc tong hop lai dé xac dinh
trong s6 cho timg yéu to.

Bang 2. Céc tri s6 so sanh cap thong minh cia Saaty [23].

Mirc d§ quan trong Gia tri so Giai thich

Quan trong nhu nhau 1 Hai tiéu chi c6 dong gbp ngang nhau

Quan trong hon mat it Cé sy uu ti€n vira phai cho mét tiéu chi

Mot tiéu chi rat quan trong so voi ti€u chi kia

3

Quan trong hon nhiéu 5 Cé su uwu tién manh cho mot ti€u chi
Quan trong hon rat nhiéu 7
9

Quan trong hon rat nhiéu lan Puogc vu tién & mirc dd cao nhat co thé

Cho mdi yéu t6 1a mot trong s6, d6 ciing chinh 1a mirc d6 quan trong cua timg yéu td tac
dong manh nhu thé nao dén qua trinh sat 1o, tong cua tat ca trong so 1la 100% hay 1. Goi wii la
trong soO cua yeu to thi i. wii dugc tinh theo cong thirc sau:

W.. = aii (4)

23

i=1

Kiém tra tinh nhét quan: Phuong phap AHP cho phép mau thuan giira cac gitra yéu td,
nhung phai ¢6 gidi han cua mau thuan dé trong y kién cta tap hop. Ma tran vé y kién cia céc
chuyén gia c6 thé dugc xac dinh bang ti s nhat quan (Consistency Ratio - CR):

Cl
CR=— (5)
RI
Trong do RI (Random Index) 1a chi so ngau nhién dugc xac dinh tir bang cho san; CI
. \ 1. A 1 , L —n NV , A
(Consistency Index) 1a chi s6 nhat quan véi Cl = 1 ; Amax 12 gia tri riéng clia ma tran so
n -
4 4 4 4
1 Zwln ZWZn ZW3n zw4n
sanh voi: 4 == 22— 22— 4024 0
n Wll W22 W33 W44

Bang 3. Cac chi s6 ngau nhién ung véi sb lugng cac yéu té (RI) theo Berrittella [24].

n 1 2 3 4 5 6 7 8 9 10

RI 0,00 0,00 0,58 0,90 1,12 1,24 1,32 1,41 1,45 1,49

Ty s6 nhat quan CR phai nhé hon 10%, néu 16n hon thi sy két qua tham van chua dugc
xem la ngau nhién va can thuc hién lai. Trinh tu cac budc tien hanh phuong phap AHP duoc
tom tat va thé hién & Hinh 4.

me kﬂmo;t‘? {0 ... | Xdy dyng ma frin . .| Xdcdinhtrong. 50
véyéutoanh | Khdo st T E
50 sanh piffa cdc ctia cde yéu to

yéu 0 anh hudng ' anh hudng

Kiém dinh ket
qua va ket ludn

hudng dén sat 1&
bé song

Khong dat

Hinh 4. So d6 c4u trac cac bude tién hanh phuong phap AHP.
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2.4. Khdo sat thuce dia

Sau khi c6 két qua danh gia su tac dong cua cac yéu té cua cac chuyén gia theo phuong
phap AHP, khao sat thuc dia dugc tién hanh dé kiém dinh lai gid thuyét. Cac budc thuc hi¢n
khao sat thyc dia va tinh toan 6n dinh dugc trinh bay thanh so d6 nhu Hinh 5.

[ Thu thip s6 lidu ]

! l | I

Diachit Mat cét séng Anh vé tinh Luutde ‘Binday
(S6 lidu thir cap) (56 liéu so cép) (80 liéu thnr cap) (86 lidu so cip) (S6 liéu so cap)
|
| l
Mit d xdy dung D6 cong L/L’ cia
ven b& séng

Tinh toan én dinh Vin tde gdy x6i
mai b trén Plaxis ) =

( Két lugn 1
L e

Hinh 5. So dd céu trac cac budce tién hanh khao sat thuc dia.

2.4.1. Thu thap s6 liéu

Céc s liu thtr cép nhu dia chét caa khu vuc nghién ctru, théng ké tinh hinh sat 16 ciia khu
vuc duoc thu thdp tir cac ngudn thé hién ¢ Bang 4.

Bang 4. S6 liéu va ngudn s liéu.

TT  Ténsbligu Thoi gian/Pia diém Nguén
Niam 2018, khu vuc sdng Mai Dam,
Nga Sau, huyén Chau Thanh
2 Sélieusatlo Nam 2019-2021 Téng cuc phong chéng thién tai

1  Diachit S& TN&MT tinh Hau Giang

S6 liéu dia chat dugc tham khao tir nguon ciia S¢ Tai nguyén va Moi truong tinh Hau
Giang [16], ket qua khao sat dia chat khu vyc song Mai Dam va rach Xéo Choi dugc trinh bay
0 Bang 5.

Bang 5. S6 liéu dia chat khu vuc nghién ciu.

o Chidu day Dung tf‘?ng Du?g tr‘gng Luc dinh Goc n,(f)i
Khu vue Lép dat h (m) tw nhién bao hoa C (kN/m?) ma sat
oo (KN/M3)  ysar (KN/M®) 9 ()
Lop 1 (OH) 11,0 14,219 14,922 8,434 3,350
Méi Dam Lop 2 (CLYL) 12,0 18,612 19,316 19,809 15,250
Lép 3 (CL2) 2,0 19,896 20,385 28,635 17,567
Lop 1 (OH) 11,0 15,003 15,307 7,649 4,683
Xéo Chdi Lop 2 (CHY) 12,0 18,425 18,739 19,025 17,050
Lop 3 (CLY) 4,0 18,602 18,916 17,260 15,883

2.4.2. Do do mit cit ngang két hop do vén toc dong chay

Phuong phap do mit cat udt song duoc xac dinh theo Tiéu chuén nganh 14TCN 141-2005
[25]. Trong d6, may siéu &m cam tay Hondex PS-7 trén Hinh 6 duoc sir dung dé do d6 sau. Do
sau dugc do tir mit nude dén day song tai cac thuy truc va khoang cach giira cac thiy truc 1a
5-10 m tinh tir mép b phai. Ghi nhan va chinh 1y sb liéu cho phu hop dé v& mit cit song.
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Hinh 6. Thiét bj do do sau (Hondex PS-7) va van téc (Mldas ECM).

Trong nghién ciru nay, thiét bi duge sir dung dé do van tbc dong chay 1a MIDAS-ECM
(Hinh 6 - thiét bi do van toc ty ghi c6 thé do dugc van toc dong chay theo hai phuong. Van toc
duoc do tai cac thuy truc da do vé mat cat.

2.4.3. Thu mau bun cét

D¢ xac dinh cap phdi hat bin cat ven bo séng can thu thap cac mau va luu trit trong céc
hop nhya, sau d6 chuyén dén phong thi nghiém dé xac dinh cap phdi theo phuong phap ray
Sang va ling dong nhu Hinh 7. Vi tri iy mau tai cac vi tri doan song bi udn cong va nhiing dia
diém thuong xay ra xoi/sat 1. Trén mot mat cit song, cac vi tri 1y mau bun cat dugc xac dinh
nhu sau: vi tri 01: cach bo phai 5 m va vi tri 02: cach bo trai 5 m.

Hinh 7. Thu mau bun d4y va lam thi nghiém thanh phan hat.

2.4.4. Van toc khong x6i

Vian tdc khong x6i 1a van tbc cho phep 1on nhat ma dong chay dat t6i tri sb iy khong gay
ra sy x01 16 long song rach. Véan tdc khong x6i cho phép phu thude vao tinh chat co 1y cua dét
noi tuyén kénh di qua, lugng ngdm phu sa va tinh chat phu sa ctia dong chay trong kénh. Theo
TCVN 4118:2012, van tbc khong x6i duge xac dinh dya vao kich thudce hat trung binh (dso) va
trinh bay & Bang 6.

Bang 6. Van tbc khong x6i theo TCVN 4118:2012.

Kich thwéc hat dt trung binh (dso) (mm)  Vién toc khong x6i (m/s)
0,005 - 0,050 0,190 - 0,260
0,050 - 0,250 0,260 - 0,400
0,250 - 1,000 0,400 - 0,700
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2.5. Tinh toan hé sé én dinh mai bo

Céc dit liéu vé dia chat; mat cit song; myuc nudc song; muc nudc ngém va tai trong cua
cac cong trinh ven nhu duong dan sinh va nha ¢ ciia cu dan dugc dua vao mé hinh phan tir hitu
han dé tinh toan sy 6n dinh ctia mai bd. Cu thé theo Tiéu chuan Viét Nam TCVN 2737:2012
[26], tai trong nha cdp 4 va dudng dan sinh duoc tinh toan va khai bao vao mé hinh phan tir
hiru han 1an luot 1a P1 = 0,85 T/m va P, = 0,5 T/m. Qua khao sat thuc té rit ra cac trrong hop
tinh toan la: (TH1) Mai bo séng khong ¢ cong trinh; (TH2) C6 nha cip 4 14n xudng 1ong song;
(TH3) C6 nha cip 4 & phia trong duong dan sinh; (TH4) Co canha 4 14n xudng long song va
0 phia trong duong dan sinh. Sau khi khai bao cac déc trung vé hinh hoc; dja chit; muc nude
song; muc nudc ngarn va tai trong tac gid tinh dugc hé s6 on dinh FS theo phuong phap suy
giam strc khang cat [27-29] véi:

tang ¢
FS=>"M, = =— 6
2Mi tang, ¢ ©

Trong d6 cVva ¢ lan luot 14 lyc dinh va goc ndi ma sat & trang thai binh thuong (tham

r

khao s lidu dia chat khu vuc nghién ctru da thu thap), C,va ¢, la lyc dinh va goc ndi ma sat
suy giam vira di 16n dé duy tri trang thai can bang. Viéc giam cac thong sd cva ¢ duoc kiém
soat boi tong s6 nhan Zl\/l « » tham sd nay duogc tang 1én theo quy trinh timg budc cho dén khi
xdy ra trang thai mét 6n dinh. Gia tri ZM « cudi cung dat dugc trudc khi trang thai mét 6n
dinh xay ra 14 chinh 14 hé s6 an toan cila mai bo FS.

Trong phU:O'ng phap suy giam suc khang cat: Néu FS > 1 thi mai bo & trang thai 6 6n dinh;

FS = 1 thi mai bo dén gidi han mat on dinh; FS < 1 thi mai bo ¢ trang thai mat on dinh din dén
nguy co sat 1¢ cao.
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Hinh 8. So db tinh toan 6n dinh.

3. Két qua va thao luin
3.1. Két qud phdn tich anh vién tham

Mat d6 xay dung trén hanh lang bao vé bd duoc thé hién & Hinh 9 cho thiy qua trinh xay
dung & séng Mai Dam tir ndm 2006 dén nam 2019 dién ra khéng qua nhanh, mat do xay dung
tang thém 4,3% trong 13 nam (tir 16,2% lIén 20,5%). Truong hop mat do xay dung ¢ rach Xéo
Chdi ciing khong thay doi dang ké tir nam 2013 dén nim 2019 chi ting thém 1,8% (tir 24,4%
Ién 26,2%). Tuy nhién mat d6 xay dung trén hanh lang bao vé hai khu vuc nay rat cao dén
20,5% va 26,2%, 1am ting tai trong 1én mai bd dan dén nguy co mét 6n dinh va sat 10.

Két qua tinh toan d6 cong dong chay cho hai vi tri A va B dugc thé hién ¢ Bang 6 cho thay
d6 cong ctia song Mai Dam khong 16n, ti sb L/L’=1,05. Trong khi d6 doan rach Xéo Chdi trong
khu vuc nghién ctru ¢6 do rat 16n, voi ti s6 L/L’=1 ,22. Tham khao nghién ctru cia Dave Rosgen
[21] tai cac con song c6 nén dit sét va bun, véi do doc nho hon 0,02 - twong tw PBSCL, néu



Tap chi Khi tuwong Thuiy van 2022, 740, 57-73; doi:10.36335/VNJHM.2022(740).57-73 66

ty s6 d6 cong gitra chiéu dai uén khuc cua séng trén chiéu dai doan thang ndi gitra hai dau séng
L/L’ > 1,2 thi ¢6 hién tugng x6i bén b 16m va bdi bén bo 16i. Nhu vay véi két qua do cong tai
rach Xéo Chdi, ta c¢6 thé du bao duoc mat cat (MC) 2-2 ctia rach Xéo Chdi c6 kha ning bi
khoét sau vao bo tréi (bén 10m).

26.2%
19.6% 20,5%
0,
16,2% 251%  254%
24,4% I I
Nam 2006 Nz'm} 2015 Nam 2019 Nam 2013 Nam 2015 Nam 2017 Nam 2019
Song Mai Dam (vi tri A) Rach X¢éo Choi (vi tri B)

Hinh 9. Két qua phan tich mat do xay dung trén hanh lang bao vé bd tai khu vuc nghién ctu.

Bang 6. Két qua tinh toan d6 cong dong chay.

Vi tri Chiéudai L (m) Chiéu dai L’ (m) Tis6 L/L’
Séng Méi Dam (A) 2764,63 2629,36 1,05
Rach X¢éo Chdi (B) 685,00 562,15 1,22

3.2. Két qua khdo sdt chuyén gia cho phirong phdp AHP

Trong dot khao sat thir nhat dé xac dinh cac yéu t tac dong manh dén qua trinh sat 16 bo
song, tac gia da khao sat 55 chuyén gia trong linh vyc quan ly, nghién ciu, thiét ke va thi cong
cong trinh thuy loi. Céc chuyén gia dong tinh rat cao vOi sau yéu té duoc dé xuat trong cudc
khao sat va dé dinh lwong mirc do anh huong cia sau yéu to da néu, tac gia di nho cac chuyén
gia cho diém tir 1 dén 6 cho mdi yéu t v6i (1 - anh huong manh nhit va 6 - anh huéng yéu
nhat). Sau do tién hanh tinh tong diém cho timg yéu td, két qua dugc trinh bay trong Bang 7.

Bang 7. Tong hop diém s cua céc yéu t6 khao sat dot 1.

Yéu td Tong diém Mikc dd tic dong
Dia chit 167 1
Hinh thai dong chay sdng, rach 173 2
Luu téc cua dong chay 176 3
Thiy triéu va mua 184 4
Tai trong cdng trinh ven bo 185 5
Giao thdng thuy 196 6

Trén co s cudc khao sat thir nhét, tac gia chon ra bdn yéu t6 dic hiru tic dong dén qua
trinh sat 16 song rach huyén Chau Thanh, tinh Hau Giang la: (1) Dia chat (2) Hinh thai dong
chay; (3) Luu toc cia dong chay; (4) Tai trong ven bo sdng, rach. Yéutd ‘Thuy triéu va mwa”
thay d6i theo mua va lam thay d6i muc nudce trén séng ciing nhu muc nudc ngam trong dat dan
dén sy thay doi gila trang thai bdo hoa va khong bao hoa cua 16p dat trong bién dao dong muc
nude. Sy thay doi trang thai nay keo theo sy suy giam cac chi ti€u co ly duy tri trang thai on
dinh cua mai bo [l] Do d6 yéu té thuy triéu tac dong gian tiép den su 6n dinh cua mai bo
(thong qua thay d6i dia chat) nén khi danh gia trong s6 cho timg yéu td, yéu t6 “Thuy triéu va
mua” da duoc luoc. Tiép theo 1a tién hanh thiét 1ap ma trén so sanh gifra cac yéu t6 da chon
theo phuong phap AHP va tiép tuc nho cac chuyén gia cho diém timg yéu t6 trong ma tran trén.
Két qua khao sat tir 44 chuyén gia di cho ra ma tran so sanh su tac dong cua bdn yéu to di dé
cap trong Bang 8.
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Bang 8. Ma tran cac gié tri khao sat va trong s cuia 4 yéu t6 khao sat.

67

Dia chit Hinhthal | gge | T4 trong Trong sb Phin
dong chay ven bo tram

Dia chat 1,43 2,05 2,04 0,371* 37,1%
Hinhthai | 7, 1,66 1,45 0,271 27.1%
dong chay

Luu tbe 0,49 0,60 1,28 0,187 18,7%
Tai trong 0,49 0,69 0,78 0,171 17,1%

ven bo

*Trong so 16n nhat

Kiém tra tinh nhit quan cta ma trn voi cc gid tri Amax = 4,034; Cl = 0, 011; Ty s6 nhit
quan CR = 0,012 < 0,1, ta c¢6 két qua khao sat dap ung sy nhat quan. Véi trong sb da xac dinh
bén trén ta xac dinh dugc mirc d6 tac dong cua bon yeu td dén qué trinh sat 16 bo song. Dia
chat 1a yéu to tic dong manh nhét téi qua trinh mét 6n dinh méi bo véi trong sé la 37,1%, ké
den hinh thai dong chay hay d6 cong cua con séng dugc danh gia la 27,1%, cudi cung 1a luu
tdc va tai trong vai trong s6 trong dwong nhau lan luot 12 18,7% va 17,1%.

3.3. Phan tich mdt cat long song

Két qua khao st sau mat cit & song Mai Dam trinh bay & Hinh 10 cho thiy MC 1-1 ¢6
chidu rong 16n hon cac mit khac, nguyén nhan do cac md try cau Mai Dam xdy dung sat bd
tao ra cac xody nudc khoét siu vao bd. Nhin chung cac MC ngang ¢ song Mai Dam c¢6 d6 doc
méi kha cao, khi két hop véi tai trong cong trinh ven bo ¢o thé tao ra cung truot sat bd song rat
nguy hiém. Cac doan cong ctia song & MC 3-3 va 4-4 cho thay su bat d6i xing giita hai mai
b song véi mot bd kha thodi va bo con lai ¢ dd déc 16n hon. Tai MC 3-3, b phai ¢6 do dbc
I = 35% trong khi d6 bo trai c6 do dbc 53,75% 16n hon 1,5 14n so véi boy phai. Tuong ty tat MC
4-4 v6i bo trai ¢6 do doc | = 27,69% con bo phai 1a 31%. Do doc cang 16n dan dén sy mét on
dinh tai mai bo d6 cang cao.

0 B0 phai . Bo trai 0 Bo phai B'év trai

E5
=
S
<«

N . a-10

-20 7 -15

0 20 40 60 80 100 0 20 40 60 80
Khoiang cach ngang bo' (m) Khoing cich ngang bo (m)
MC 1-1  eeseesces MC 2-2 e e« MC 3-3 MC 4-4  eeeecsces MC5-5 o= e« MC 6-6

Hinh 10. Mit cit ngang song Mai Dam.
Céc mit cat & rach Xéo Chdi trinh bay ¢ Hinh 11 cho thay MC 2-2 rit bat d6i xtng véi 4
MC con lai. Bo trai cna MC 2-2 ¢6 do doc 1on hon bo phai rat nhiéu (d6 doc 1 = 41,67 % so
v6i 28,52 % tai bo phai) diéu nay lam tang nguy co sat 1& ¢ bo trai MC 2-2.

Bo phai Bo tréi Bo phai Bo tréi
0 -’ 0
-1
-2 2
E 3 E
g5 g6
-6
-7 -8
0 10 A . 20 R 30 40 0 10 20 30 40
Khoang cach ngang bo' (m) Khoing cich ngang bo (m)
......... MC 1-1 - e MC2-2 MC 3-3 MC 3-3 —==w-e |\C4-4 cesscesss MC5-5

Hinh 11. Mat cit ngang rach Xéo Choi.
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3.4. Phan tich vdn toc dong chay va van chuyén bun cat

Biéu d6 luu téc & sdu MC da khao sat & song Mai Dam thé hién trén Hinh 12, c6 thé thy
Iwu toc 16n nhit tap trung & giita dong ngoai trir MC 1-1 va MC 3-3. Trong d6 MC 1-1 ¢6 bbn
tru cdu Mai Dam bét qua gy ra cic xody nudc gan bd. Khi so sanh vi tr luu téc 16n nhét cia
MC 3-3 so v6i MC lan can 1 2-2 va 4-4 ta thdy sy léch tm 1am cho vén toc 16n nhét gan bo
trai MC 3-3 hon.

Tai 4 MC 1-1, 3-3, 4-4 va 5-5 & rach Xéo Choi c6 biéu do luu toc thé hién & Hinh 12 twong
d6i ddi xtng, luu tde 16n nhit tip trung & giita rach. Poan cong & MC 2-2 biéu d6 c6 luu tde
16n nhat l1&ch vé phia bd trai so v6i hai MC gan ké 1a 1-1 va 3-3 lam dong chay gan bo tréi c6

lwu toc 16m.
@ W A
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Hinh 12. Phan b luu téc dong chay tai cac mat cit song Mai Dam.
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Hinh 13. Phan b luu tdc dong chay tai cac mat cat rach Xéo Choi.

Van téc tai thoi diém khao sat van nam trong khoang cho chép dé khong xay ra hién tuong
x6i (Bang 9). Khi so sanh cip phdi hat ¢ hai bdr cua hai MC nhu thé hinh trén Hinh 13, thanh
phan hat trung binh (dso) cua bo trai 16n hon bo phai. Dy co thé do anh hudng cua luu te 16n
léch vé phia bo trai di cudn cac hat ¢6 kich thudc nho di trude, dé lai cac hat co kich thude
16n, qua trinh ndy dién ra lau dai va tao cho mai bo trai c6 d6 dbc hon mai bd phai.
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Song Mai Dam Rach Xéo Chéi
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Hinh 14. Cép phdi hat tai cac & MC c6 do cong lén.

Bang 9. Kich ¢& hat, van téc khdng x6i va van téc thuc do.

Vi tri Mit cat dso (MM)  Vix (M/s) V (m/s)
Séng Mai Dam MC 3-3, b phai 0,046 0,19 - 0,26 <0,20
S6ng Mai Dam MC 3-3, b tréi 0,061 0,26 - 0,40 0,20 - 0,30
Rach X¢éo Chdi MC 2-2, b phai 0,044 0,19 - 0,26 0,10 - 0,20
Rach X¢éo Chdi MC 2-2 bo trai 0,063 0,26 - 0,40 0,10 - 0,20

3.5. Phan tich én dinh bo séng

Két qua tinh toan hé s6 6n dinh FS tai séu MC & song Mai Dam trong bdn truong hop dugce
thé hién trén Hinh 15.

THI1: Mai bo ty nhién khéng ¢ tai trong, hé so on dinh FS dao dong tir 0,91+ 1,26 chirg
t6 tinh chat co 1y dat ctia mai bo rat thap va dang mat 6n dinh du chua chiu thém tac dong nao.

TH2: C6 tai trong nha cap 4 lan xudng 10ng song, h¢ s6 6n dinh bt dau suy giam (FS =
0,72+1,15), cac MC 1-1, 2-2, 3-3 gan nhu mét 6n dinh va cé nguy co sat 16 rat cao.

TH3: Co6 tai trong nha cap 4 ¢ phia trong duong dén sinh, h¢ s6 On dinh ciing tuong tu
TH2 véi (FS = 0,73+ 1,11) xuét hién nhleu treong hop FS < 1,00.

TH4: C6 ca tai trong nha 4 14n xudng long song va & phia trong duong dan sinh hé sd 6n
dinh rat thap (FS = 0,68+ 1,06). Cac mit cat déu c6 FS < 1,00 bo song mat 6n dinh nghiém
trong va nguy co sat 10 rat cao.
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Hinh 15. Hé s6 6n dinh cac mat cat ¢ séng Mai Dam.

Trudng hop ¢ rach Xéo Chdi duoc thé hién trén Hinh 16 cho thay hé s6 on dinh FS cao
hon & séng Mai Dam:

TH1: FS = 1,00+ 1,43 nén bo song twong d6i 6n dinh. Tuy dia chit khu vuc yéu nhung
néu khong chiu bét cur tai trong nao thi tinh 6n dinh cua mai bo van dam bao.
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TH2 va TH3: FS = 0,90 + 1,32 xuét hién nhiéu MC c6 FS < 1,00 tai doan song cong (MC
2-2 va 5-b).

TH4: Hé s6 6n dinh suy giam dang ke (FS=1087+1,18) va da s FS < 1,00 & cac MC,
chimg t6 su tai trong clia cong trinh dén 6n dinh bd song 14 rat 16n.
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Hinh 16. Hé sb 6n dinh cac mat cét & rach Xéo Choi.

Khu vuc rach Xéo Chdi ¢6 hé s6 6n dinh cao hon song Mai Dam, do rach twong d6i hep,
lwu toc khong qué I6n va mai bo khdng doc nhu song Mai Dam. Tuy nhién dudi tac dung cua
tai trong cong trinh ven bo thi he s6 6n dinh déu rat thap, canh bao nguy co sat |6 bo sdng cao
de doa dén cu dan sbng trong cac cong trinh xay dung lan chiém hanh lang bao vé. Tai cac vi
tri dong chay c6 do cong lén nhu MC 3-3 sdng Méai Dam va MC 2-2 rach Xéo Chbi, mai bo ¢c6
d6 dbc 1on hon cac mit cat binh thuong nén hé sé FS nho hon. Biéu ndy cho thay dia chat 1a
mot torng nhitng yéu té cd tac dong manh dén on dinh bd sdng. Tuy nhién, yéu té hinh théi
dong chay cong cua sdng nghién ciru ¢6 kha ning tao ra do doc cho mai bo, dan dén mat on
dinh cuc b6 bo song.

4. Két luan

Mat do xay dung trén hanh lang bao v¢ song, rach con cao (hon 20% dién tich) gay ra ap
luc khéng nhé cho mai bo. Do chua c6 giai phap di doi cac cong trinh dé giam bot nguy co sat
16 cling nhu dam bao an toan cho tai san va tinh mang cua nguoi dan duoc dé xuat. Cac anh vé
tinh Google Earth ¢6 d6 phan glal cao (0 3 x 0,3 m/pixel) c6 thé chiét xuat dugc cac cong trinh
va duong bo song vdi sai sO thap hon rat nhiéu viéc str dung anh Landsat hodc Sentinal. Tuy
nhién cac cong trinh xay dung thép tang cling nhu duong bo song co thé bi cac cdy cao voi tan
rong che khuat dan dén sai 80 trong viée chiét xuat cac thanh phan trong anh. S6 lugng anh
mién phi do Google cung cp tuong ddi it, khong lién tuc nhu hai loai anh vé tinh khac da dé
cap. Bén canh d6 cac anh co6 thé xuit hién may che pha khu vuc nghién ctru dan dén khong
chiét xuat dugc cac ddi tuong can thiét.

Két qua ciia phuong phap AHP két hop khao sat thuc dia dd mang lai cai nhin tong quét
vé& qua trinh sat 10 ciing nhu sy tac dong cta cac yéu t thanh phan trong d6. Tir s6 liéu dia chat
ctia khu vuc d3 thu thap cho thay thanh phan cha yéu 1a dat sét ¢ trang thai bdo hoa véi tinh
chit co 1y kém 1a nguyén nhan chinh gay ra sy méat on dinh véi trong s6 tac dong dugc danh
gia 1a 37,1%. Luu toc 16n nhat cua dong chay tap trung & giita dong tuy nhién tai cac doan dong
chay ubn cong, luu tdc 16n c¢6 xu hudng di chuyén vao phia by (MC 3-3 séng Mai Dém va MC
2-2 rach X¢éo Chdi) 1am x6i 16 10ng song ciing tic dong khong nho dén qua trinh mat 6n dinh.
Céc trong s6 da xac dinh tir phuong phép AHP la co s6 xay dung ban d6 nguy co sat 10 cho
khu vuc nghién ctru dudi su tac dong cua cac yeu t6 da khao sat. Trong nghién ctru nay van tbe
dong chay chi dugc do dac trong thoi gian ngan (ngay 21 va 25/06/2022); do do, can dugc do
dac thém va dic biét trong mua 1i dé xac dinh duoc van tde 16n nhat dé danh gia duogc tac dong
ctia van téc dong chay dén x6i 16 bo séng rach.

Nhin chung hé sb 6n dinh cia mai bd cua khu vuc nghién ctru khéng cao, véi song Mai
Dam 14 rat thap du chua chiu tac dung ciia tai trong ciing ¢ mat 6n dinh (FS < 1,0). Tai rach
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Xéo Choi, mai bor ty nhién hé s6 6n dinh cao hon nhung néu c6 thém cong trinh trén d6 (TH2-
TH4) thi van mat 6n dinh va nguy co sat 16 rat cao.

Pong gop cua tac gia: Xay dung y tuong nghién ciru: T.V.T., D.V.D.; Lua chon phuong phap
nghién cau: T.V.T., D.V.D., L.T.P.; X ly s6 liéu: T.V.T., D.V.D., L.T.P.; Ly miu: D.V.D.,
L.T.P., C.T.H., N.T.A.; Phan tich mau: K.L.; D.V.D., L.T.P.; Viét ban thao bai béo: T.V.T.,
D.V.D., L.T.P.; Chinh stra bai bao: T.V.T., K.L.

Loi cam doan: Tap thé tAc gia cam doan bai bao nay 1a cong trinh nghién ctru cua tap thé tac
gia, chua duoc cong bd & dau, khong duoc sao chép tir nhitng nghién ctru trude ddy; khong co
su tranh chap loi ich trong nhom téc gia.
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Abstract: Riverbank instability not only causes great loss of life and property of residents
living in the erosion area but also causes indirect damage to the environment. There have been
many studies on large rivers such as Tien and Hau rivers to find out the causes of riverbank
instability. In small rivers and canals, the instability of riverbanks still occurs and the damage
caused large damage, but limited studies were investigated for these cases. Therefore, this
study was conducted to analyze the factors affecting the stability of the riverbanks in Mai
Dam river and Xeo Choi canal in Chau Thanh district, Hau Giang province. Google Earth
remote sensing images from 2006 to 2019 were used to assess the current status of riverside
construction and erosion. The Analytic Hierarchy Process (AHP) was used to determine the
impact levels of factors that cause riverbank instability. A field survey was then conducted to
verify AHP results, thereby riverbank stability was calculated. The survey and analysis results
show that geology is the most affecting factor among the factors, and in combination with the
encroaching construction of riversides to protection buffer areas, it creates the surcharge load
reducing the stability coefficient of the riverbank. Besides, the curvature and flow velocity
are also the causes of riverbed erosion and deformation, leading to an increase in the stiff
slope which affects riverbank stability. Research results using the AHP method and field
survey can be extended to other areas in the Mekong Delta to analyze riverbank stability.

Keywords: Remote sensing images; Riverbank instability; AHP; Affecting factors; Hau
Giang.
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