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ON BINH BO SONG: TRUONG HOP NGHIEN CUU TAI
SONG CAI LAN, HUYEN CAI BE, TiNH TIEN GIANG

Le Hai Trit, Pinh Thuan Thanh!, Le Thi C4m Linh?,
Le Hiru Thinh?, Trdn Vin Ty

TOM TAT

Muc tiéu ctia nghién cttu nham danh gia 4nh huéng ctia yéu té tdc dong dén 6n dinh bo song Cai Lan,
huyén Cai Bé, tinh Tién Giang. Cac yéu té thiy van duoc xac dinh bing phuong phap do dac va khao sat
thuc, bao gém do mat cit séng, van téc, séng va muc nudc (song va ngam); yéu té dia chat gom phan tich
dia chét va cip phoi bun day song phan bo doc tuyén nghién citu twong g véi van téc duoc noi suy cho
timg mat cat. Két qua nghién cttu cho thay, tai vi tri doan song cong, ddy song c6 khuynh huéng di vao bor
va van toc dong chay co biéu dé phan bé léch tam, véi van tdc 16n nhat gan bo. Ngoai ra, cau tao dia chat tai
khu vuc nghién ctru c6 thanh phan chinh 1a 16p dat sét yéu, voi 16p dat thit nhat & trang thai déo mém va
nam trong giéi han dao dong muc nuéc; do d6 dudi tac dong ciia dao dong muc nudce do triéu va séng do
tau, cuing v6i dong chéy léch tam tao ra cac "ham éch" dan dén mat dn dinh bo song. Két quéa phan tich cap
phoi cho thay van toc dong chay nhé hon van toc khong x6i cho phép tuong tng véi co hat theo TCVN
4118-2012. Vi vay long song it c6 kha nang bi bao mon do van chuyén bun ddy. Tuy nhién, can cé thém
khao sat van toc theo hai phuong dé danh gia chinh xac kha nang van chuyén bun cat va do d6 gay mat 6n
dinh bo song. Truong hop 4 (khi c6 tai trong tic dung Ién bo song) co he s6 K, thap nhat trong tat ca cac
treong hop xem xét (K, = 0,546 - 0,817). Vi vay, c6 thé thdy ring gia tai trén bo song 1a mét trong nhitng

nguyén nhan chinh gay mat 6n dinh song Cai Lan.

Tu khéa: Vin toc, dao dong murc nudc, song, cap phoi bun cadt, song Cai Lan.

1. GI0I THIEV

Tinh hinh sat 16 bo song, bo bién tai Viét Nam
trong nhimg nim vira qua c6 chiéu huéng ting cao,
quy mo ngay cang 16n, mic d6 ngay cang nghiém
trong va dién bién ngay cang phtc tap. Theo bao cao
téng két cta Ban chi dao Trung wong vé Phong
chong thién tai va Tim kiém ctru nan (PCTT&TKCN)
nam 2018, da c6 hon 86 km b song, bo bién bi sat 1&
lam mat dat, anh hudng dén dan sinh va gay ra thiét
hai hang tram ty déng. Bén canh nhitng thiét hai vé
vat chat, sat 1& bo song, bo bién ciing lam dinh tré
san xudt, can tré giao thong, 1am gian doan qua trinh
phat trién kinh té tai nhiéu khu vuc dic biét 1a khu
vuc ven bién mién Trung va déng bang song Ctu
Long (PBSCL). Hién nay, da c6 nhiéu nghién ctu vé
cac nguyeén nhan sat 16 & nhiéu cach tiép can khac
nhau, nhu la nguyén nhan ngoai sinh hay néi sinh.
Tuy nhién, theo Lé Manh Hung va cic cong su
(2001) phan tich nguyén nhan sat 16 bo séong &
DPBSCL dya vao quy luit nhan qua va duoc xac dinh
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kha day @ va chi tiét. Nghién ctu nay da chi ra ring,
nguyén nhan va cdc nhan t6 anh hudng t6i hién
tuong sat 16 c6 mot moi quan hé nhan qua ma trong
d6 long song 1a tién dé va bo 16 1a két qua. Tir do, da
chi ra rang qua trinh x6i 1& b 1a theo can bang bun
cat. Trong su téng hop ctia nhiéu nguyén nhan tac
dung d6, tim ra nguyén nhan chinh tai vi tri dang xét
1a rat can thiét va quan trong dé c6 nhitng giai phap
pht hop. Ngoai ra, ciing can xac dinh duoc thoi gian
tac dong va tan suit xuat hién ctia nguyén nhan doé
nham dua ra cac giai phap gidm nhe vira ddm bdo
kinh té vira mang tinh hiéu qua ky thuat.

Theo bao céo ctia So Nong nghiép va PTNT tinh
Tién Giang vé tinh hinh xtt Iy sat 16 bo song, bo bién
trén dia ban tinh (thang 6/2020), trong nhimg nam
gan day tinh trang sat 16 bo song, kénh, rach cta tinh
Tién Giang ngay cang nghiém trong voi qui mo, muc
do sat 1on, xay ra nhiéu hon cac nam trudc va dang
c6 xu hudéng gia ting. Theo s6 lieu thong ké tir nam
2016-2019, trén dia ban tinh da tién hanh xt ly 415
diém sat 16 bo song, bo kénh voi téng chiéu dai
khoang 42.612 m, kinh phi 231.912 triéu dong. Dic
biét, trong niam 2019 trén dia ban tinh xay ra 104
diém sat 16, chiéu dai 4.974 m, thiét hai 61,049 ty
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déng. Trong dd, tai huyén Cai Bé chiu thiét hai ning
né nhat véi 42 diém, chiéu dai 2.550 m, thiét hai
16.364 ty dong. Ngoai nhimg truong hop da xay ra,
tinh hinh sat 1& trén tuyén song Cai Lan dang dién
bién ngay cang phuc tap, & nhiéu diém c6 nguy co
sat 16 cao da va dang de doa dén dién tich dat, nha &
nguoi dan trong khu vuc sat 16, gay hoang mang
trong cong dong anh hudng truc tiép dén doi song
nguoi dan, phat trién kinh t€ - xa hoi. Do d6, nghién
ctru nay nhim phan tich anh hudng cta yéu té dén
6n dinh bo song Cai Lan, tir d6 c6 thé xac dinh cac
nguyén nhan chinh gy sat 16 va dé xudt gidi phap
han ché sat 10.
2. KHU VUC NGHIEN CUU

Khu vuc nghién ctu la doan song Cai Lan bat
d4u tir nga ba Rach Dau dén cau Nga Bay (giap ranh
voi tinh Pong Thap) véi chiéu dai 4,4 km, chay qua
dia ban hai xa Tan Thanh va Tan Hung cta huyén
Cai Be. Khu vuc nghién cttu da xay ra 12 vu sat 1o
nghiém trong vao cac nam 2016, 2017, 2018 va 2019
cung nhiéu diém c6 nguy co sat 1& cao (Hinh 1). Ché
d6 thay van trén mang lu6i kénh rach trong khu vuc
nghién ctu kha phtec tap va chiu anh huéng boi thiay

triéu bién Dong, dong chay trén song Tién va ché do
mua tai chdé. Ché do thay van duoc phan thanh hai
mua ro rét: mua li kéo dai tir thang 8 dén thang 12 (5
thang) va mua kiét kéo dai tir thang 1 dén thang 7
nam tiép theo (7 thang).

Hinh 1. Khu wize nghién citru va vi tri at cit khao sat

3. PHUONG PHAP NGHIEN CUU

3.1. Thu thap s6 liéu thit cap

S6 lieu thit cap vé tinh hinh sat 16 trén doan song
Cai Lan duoc téng hop tir cac co quan chuyén mon
quan ly nha nudc, cac cong ty & dia phuong va cac
vung lan can (Bang 1).

Bang 1. S6 liéu va nguén s6 liéu

STT So lieu Nam/vi tri Nguon
1 |Tinh hinh b6 tri dan cu, nha [2016-2019/huyén Cai Be Phong Kinh t€ va Ha tAng huyén Cai Be
clra ven song
2 |Thuc trang sat 1o 2014-2019/huyén Cai Be Ban Chi huy PCTT&TKCN huyén Cai

Be

3 |Thuy van

2015-2019/tram Tién Giang

Vién Khoa hoc Thay loi mién Nam

4 |Diachat

2017/cong trinh cau Ong
Bich, cau Nga Muop

Cong ty C6 phan Khao sat dia chat Nam
bo

3.2. Thu thép s6 lieu so cdp

S6 liéu so cdp dugc thu thap thong qua hoat
dong khao sat, do dac tai khu vuc nghién ctu, cac
buédc thue hién nhu sau:

- Khao sat trén doan song Cai Lan ghi nhan
nhimg diém da sat 16, nhan dang danh gia nhing
diém tiém nang c6 nguy co sat 1& cao. Ghi nhan
nhitng mdc thoi gian c6 mat do sat 1o bat thuong;

- Khéo sat, do dac mat cit ngang song tai cac vi
tri da sat 16, vi tri co nguy co sat 16 cao va nhiing vi tri
c6 dia hinh, dia vat thay déi bat thuong;

- Do van toc va huong dong chay tai vi tri sat 16,
mat cit thay déi bat thuong;

- Do muc nuéc song va muc nuéc ngam (ghi
nhan 4nh huong ctia dong tham do triéu);

- Thu thap va phan tich thanh phan hat bun cat
day song.

3.2.1. Khdo sat do mat cat, van toc va séng

Nghién ctu tién hanh khio sat doan song Cai
Lan dé xac dinh céc vi tri sé do cac mat cat w6t va van
toc dong chay. Céc vi tri duoc chon da timg bi sat 10,
c6 nguy co sat 16 cao va khu vuc c¢é dia hinh, dia vat
thay déi bat thuong. Nghién cttu da chon sau mat cat
can khao sat nhu thé hién trén hinh 1.

Po mat cat: Phuong phap do mat cat wot song
duoc xac dinh theo Tiéu chuidn nganh (14TCN 141-
2005). Trong do, may siéu am duoc sit dung dé do do
sau. Do sau duogc do tinh tir mép bo trai hodc phai voi
khoéng céch gitta cac thiy truc 1a 5-10 m. Tién trinh
do d¢ sau xac dinh mat cat song theo trinh tu sau:
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- Khao sat hién trang dia hinh xac dinh tai nhitng
vi tri c6 thay déi dia hinh, bé rong song, noi c6 cac tai
trong bat thuong va nhing vi tri sat 16. S6 lwong mat
cat trong khu vuc nghién ctu 1a sau mat cat;

- St dung may thty binh dan cao do mdc qudc
gia nham xac dinh cao trinh muc nuéc tai thoi diém
do va cao trinh hai bén b song & timg mat cat;

- Tai nhitng mat cat xac dinh dung day cap cing
ngang vuong goc voi dong chay co ky hiéu moéi vi tri
cach nhau 5-10 m trén day;

- Str dung may do @6 sau cam tay Hondex PS-7
(Hinh 2) do tir mép bo voi khoang cach 510 m/diém
theo day cap da ky hiéu san tir b ndy sang bo kia;

- Ghi nhan va chinh Iy s6 liéu cho pht hop dé vé
mat cit song.

(1) Hondex PF-7SL

Khoang cach thuy truc: 5-10 m
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(b) So hoa vi tri do mat cat va van toc
Hinh 2. (3) Thiét biva (b) So @6 do mait cit va van toc

Po song: St dung bo thiét bi do muc nuoc
Levelogger M3100 (sensor) (Hinh 2) gédm hai sensor
duoc dat cach bo 1an luot 12 1 m va 6 m ghi nhan muc
nuoc lién tuc va te dong (2 lan/giay). Do song Cai
Lan 1a tuyén duong thay chinh cho van chuyén hang
héa trong vung nén luu luong ghe tau tai trong lon di
chuyén thuong xuyén nén séng tao ra phan lén do
ghe tau. So liéu muc nudéc duoc xit ly dé xac dinh
chiéu cao (A) va chu ky soéng (7); tir do tinh toan

(2) Luu toc ké 1L.S68
(a) Thiét bi do
chiéu dai séng (Z) theo tiéu Tiéu chuin Viet Nam
(T'CVN 9901-2014) cho séng nudc nong:

ng:
2

Po vin toc dong chdy: Tién trinh do van toc tai
sau mit cat trén duoc thuc hién theo tiéu chuan Viét
Nam (TCVN 8304-2009). M6i mat cat do duoc do hai
lwot (thay triéu lén va xudng). Luu toc ké (LS68)
(Hinh 2) duoc st dung do van téc dong chay theo
phuong phap do sau diém tai méi thay truc. Tai moi
thity truc tién hanh do tai cac vi tri: mat thoang, 0,2h,
0,4h, 0,6h, 0,8h va day song (v6i h la @6 sau thuy
truc).

Van téc dong chay trung binh xac dinh:
1
U:b = E(Lm: + 2 X vGY: T 2 X 1”0.4 + 2X UM T 2 X vols + t’;a').) (1)
Trong d6: v,,,va vz, 1an luot 1a van toc tai vi tri

day va mat thiy truc; v, vy, v5va vyslan luot 1 van
toc tai vi tri 0,2h, 0,4h, 0,6h va 0,8h do sau thay truec.
ey

cook)

(3) Levelogger M3100

L=

X tan (=) (@)

Trong d6, L, Tva klan luot 1a chiéu dai (m), chu
ky (giay) va chiéu cao séng (m); g 1a gia toc trong
truong (m/s?).

Ap luc séng tac dung lén cong trinh (khi séng
tac dung vao va song rat) duoc xac dinh theo Tiéu
chuén Viét Nam (TCVN 8421:2010).

3.2.2. Quan trac su thay doi muc nudc

Thiét bi va dung cu do: may thay binh, mia, hai
sensor cadm bién, mii khoan chuyén dung duong
kinh 20 cm, hai 6ng nhia PVC 90 mm.

bé xac dinh su ha thap muc nuéc ngam khu vuc
bo song tién hanh theo cac budc nhu sau (Hinh 3):

- Chon khoang thoi gian c6 bién do triéu cao
nhat (theo s6 lieu muc nudc tram gan do: 2005-2019);

- St dung mai khoan chuyén dung c6 duong
kinh mii 20 cm dé khoan tao 16 tai hai vi tri gan bo
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song dén khi thay muc nudc ngam. Tiép theo diung
6ng nhua PVC c¢6 duong kinh 90 mm dam vao ho
khoan chong su sup dé dat thanh ho khoan. Cé dinh
mia trén song dé ghi nhan s6 lieu muc nudc theo thoi
gian;

16m

- Ctt khoang mbéi gio kiém tra muc nudc trén
song va muc nuéc ngam bang thiét bi Levelogger
M3100 dau cam bién;

- Xac dinh do ha thdp muc nuéc ngam khi thay
triéu kiet nhat trong ngay.

10m
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3 Muc nuéc triéu

Mia do muc nuée

- 4 “; = Doansodng nghién ciu

Tram Sa Déc

\ TramiMy Thuan

©

Hinh 3. (a) Minh hoa so @4 b6 tri; (b) Chi tiét hd khoan do murc nuéc ngdm va (c) Vi tri cac tram trong tinh
toan tuong quan

Ngoai ra, trong nghién cttu nay, 24 mau bun day
song (hai bén bo) tai vi tri gdn bd' 5 m va cach bo 12-
15 m (Hinh 1) (4 mau/mat cit) duoc thu thap nham
xac dinh c4p phoi hat bun day theo phuong phap ray
sang va lang dong theo Tiéu chuin Viet Nam (TCVN
4198:2014: Vé dat xay dung - cac phuong phap xac
dinh thanh phan hat trong phong thi nghiém tiéu
chuén).

3.3. banh gia hién trang sat 1&

Hién trang sat 1& khu vuc nghién ctiu duoc danh
gia thong qua khao sat thuc té€ trén doan song Cai
Lan ghi nhan nhitng diém da sat 16, nhan dang danh
gia nhimg diém tiém nang c6 nguy co sat 1& cao.
Ngoai ra, danh gia nay duoc duoc téng hop tir cac tai
lieu, bao cao cé lién quan cua S& Nong nghiép va
PTNT tinh Tién Giang (2020).

3.4. Phan tich anh huéng ciia cac yéu t6 dén én
dinh b¢r song

3.4.1. Anh hudng do cau tao dia chat va dao dong
muc nuoc

Khu vuc nghién citu la vung chiu anh huong la.
Khi li vé muc nuéc séong cao 1am muc nudc ngam
trong bo song ciing dang cao. Lic nay trén mai doc
ctia bo, ap luc thdm can bang véi ap luc nudc trén
soéng. Vao mua kho muc nuéc trén séong ha thdp
trong khi muc nuéc ngam thay déi rat cham nén co
su chénh léch 4p luc tham va ap luc nuée trén song.
Cac s6 lieu muc nuoc tai tram My Thuan va Sa Déc
qua cac nim cho thdy chénh léch muc nuoc lia va
muia kho 1én 1a rat 16n. Do @6 ap luc tham tac dong
theo huong ra song rat 16n c6 thé 1a nguyén nhan
dan dén mat én dinh mai doc.

bic diém cau tao dia chat bo song Cai Lan tai
khu vuc nghién citu duoc tham khao theo tai liéu
khao sat dia chét ctia cong trinh cau Ong Bich tai xa
Tan Hung, huyén Cai Be, tinh Tién Giang, hé khoan
s6 01 (Cong ty C6 phan Dia chat Nam bo, 2017). Dao
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dong muc nuoc duoc tinh toan tir s6 lieu 2005-2019
duoc xem xét va danh gia véi gia thuyét dao dong
muc nudc trong pham vi ting dia chat yéu tao ra
"ham éch" 1a nguyén nhan gay sat 1.

3.4.2 Anh huong cua dong chay

S6 litu duoc tinh toan tir két qua do van toc va
két qua thi nghiém cap phdi hat ctia bun cat day song
duoc phan tinh dé danh gia muc d6 anh huodng cta
dong chay thong qua so sanh van toc thuc do va van
toc khong x6i cho phép ctia long dan. Dua vao két
qua thi nghiém thanh phan ctia 24 mau dit dé xac
dinh van toc khong x6i cho phép theo Tiéu chuin
Quoc gia TCVN 4118- va so sanh voi két qua do van
toc tai vi tri 14y mau dat.

3.4.3 Anh hurong cua song tiu

Thiét bi do séng do duoc thoi gian, chiéu cao va
chu ky séng. Xac dinh chiéu cao song theo ly thuyét
voi chiéu cao song, chu ky song va do sau nudc tinh
toan da biét. Tir do xac dinh 4p luc song tac dung lén
cong trinh (khi song tac dung vao va song rut) duoc

xac dinh theo Tiéu chudn TCVN 8421:2010 (chi tiét
tinh toan khong trinh bay).

3.5. Phan tich 6n dinh b& song
On dinh bo séng duoc phan tich theo phuong

phap truot cung tron nhu sau:
YlcxLxcosa+Wxtge)
Kae = — ®)
L Wxsina

Trong do, Cla lyc dinh cia dat trong pham vi
chiéu dai cung truot Z; W 1a khoi luong méi manh; o
1a géc nghiéng ctia mat truot phan bd véi mat nam
ngang; ¢ la géc noi ma sat cta dat. Khi tinh toan én
dinh truot trong cung diéu kién hé s6 an toan vé dn
dinh K, trong QCVN 04-05:2012/BNNPTNT. Theo
d6, cac quy dinh chd yéu vé thiét ké cong trinh thay
loi cho phép khi danh gia 6n dinh mai bo hé s6 an
toan nhé nhat xdy ra cac truong hop sau: hé s an
toan nho nhat K, > 1,15 nén dat ven song 6n dinh; hé
s6 an toan nhé nhat K, < 1,15 nén dat ven song
khong 6n dinh. Bang 2 liét ke cac truong hop tinh
toan 6n dinh tai cAc mat cit cu thé trén song Cai Lan.

Bang 2. Truomg hop tinh to4n dn dinh

. , , _. .. | Muc nuoc 1on nhat Muc nuéc nho nhat
Truong hop tinh toan Mait cat MNLN MNNN | ALS | TT | ALT
1 1-1-66 X - - - -
2 1-1-6-6 - X - - -
3 1-1-6-6 - - X - -
4 1-1-6-6 - - - X -
5 1-1-66 - - - - X
6 1-1+66 - X X X X

Ghi chii: MNLN: Muc nudc lon nhat: MNNN: Muc nude nhé nhat; ALS: Ap luc song tic dung Ién mai bo;
TT: ti trong téc dung lén bo; ALT: Ap lic tham trong bo:

4. KET QUA VA THAO LUAN

4.1. Thyc trang sat 16 song Cai Lan

Tuyén song Cai Lan 1a ranh gidi tiép gidp cua hai
tinh Dong Théap va Tién Giang. Vai nam tré lai day
xudt hién tinh trang sat 1& ca hai phia bo song ngay
cang nghiém trong da gay thiét hai tai san va de doa
dén tinh mang ctia cac ho dan song ven theo tuyén
song nay. Khao sat thuc t€é & khu vuc nghién ctu
khodang 4,4 km tit nga ba Rach Dau dén cau Nga Bay
c6 nhiéu doan bi dn sau vao bo. Hién nay tinh hinh
sat 1& dat trén bo song Cai Lan hét stc phirc tap, vi
vay viéc danh gia muc do dién bién sat 1& dat trong
khu vuc nghién cttu can dua trén so sanh voi céc tai
lieu trong qua khir ciing nhu danh gia mac do gay

tén thuwong dén dan cu va cac hoat dong kinh té - xa
hoi. Nghién cttu sat 16 bo song Cai Lan 1a tién dé cho
viec danh gia nguyén nhan va dé xuat cac gidi phap
cu thé tai khu vuc nghién cttu. Theo cac bdo cao vé
lun sut dat va xoi 16 vitng PBSCL ghi nhan nguyén
nhan sat 1& bo song & DPBSCL bao gém dong chay,
dia chat long song, phat trién nhiéu ho chia thuong
luru, khai thac cat, phat trién ha tang ven song va hoat
dong giao thong thuy (Bo6 Nong nghiép va PTNT,
2018). Qua khdo sat thuc té & bo song Cai Lan,
nghién citu nay sé tap trung tim hiéu nhimg nguyén
nhan chinh gay ra sat 1& b song Cai Lan gom c6: (i)
ciu tao dia chat va dao dong muc nuoc; (i) dong
chay c6 van toc 1on hon van toc cho phép khong xdi
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ctia long dan; va (iii) séng tau thuyén chay trén song
gay nén.

4.2. Két qua do mit cat va van téc

4.2.1 Két qua do mat cat

Két qua do mat cat song cho thay tai nhimg vi tri
song cong, day song c6 khuynh huong di vao bo. Do
vay, theo thoi gian dong chéy co thé gay xoi 16 mai
doc, tao thanh nhitng "ham éch" tai vi tri bo song
nam trong dao dong ctia muc nuéc thay triéu. Mat
cat tai vi tri song cong duoc thé hién trén hinh 4. Tt
hinh 4 ta thay, tai khu vuc nghién cttu c6 vi tri song
cong & MC 1-1, MC 2-2 (cong vé bén trai) va MC 3-3
(cong vé ben phai) (Hinh 1). Tai cAc vi tri cong nay
mat cit kénh c6 xu huéng léch tam vé phia cong anh
hudng tryc tiép dén van toc dong chay.

Mﬁt cit 1-1

Mt cit 3-3

Vin te (m/s)

- 0.2
0.3
0.4
0.5

- 0.6

Mt cit 55

Ww 2% 8
\antoc(m/ﬁ) \& A\O\ \g' =
703\ \ ,7/

coy X3 % 3 § % 3 3

i 3
Km&ngctohﬁm]wjm l {

Hinh 4. So sanh mit cit tai vi tri séng cong

4.2.2. Két qua do vén toc

Tt két qua do van téc dong chay tai khu vuc
nghién citu va két qua noi suy van toc tir két qua do
tai cac thay truc ctia sau mit cat duoc thé hién trén
hinh 5. Tt hinh 5, ta thdy tai vi tri song thang, van toc
phan bé d6i xtmg, van toc 16n nhat ndm & gitta song
(mat cat 44, 5-5 va 6-6). Tai vi tri song cong (mat cat
1-1, 2-2 va 3-3), biéu do6 phan bé van toc bi léch tam,
tao ra dong chay xién voi van tdc 16n nhat gan bo, co
thé dan dén nguy co sat 16 bor s()ng cao
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Hinh 5. Phan bé van tdc tai sau mit cit ciia doan séng nghién ctru

4.2.3. Két qua do dao dong muc nude

Tt s6 liéu thuc do tai bo song Cai Lan vao 4
ngay: 13/5/2020, 14/5/2020, 15/5/2020 va 16/5/20.
Ngay 13/5/2020 c6 H,,,,= +177 cm, H,,,= 45 cm va ¢6
bién do triéu 1a 132 cm - thay ddi 16n nhat trong 7 gio.
Su dao dong nay co kha ning gay mat 6n dinh bo
soéng cao nhat.

4.2.4. Két qua tinh todn tuong quan

bé xac dinh anh hudéng ctia dao dong muc nudc
song dén muc nudc ngdm va do do 6n dinh cta b
song, tuong quan muc nuodc tai cac tram duwoc danh
gia dé lam co s& x4c dinh mic do dao dong muc

nuéc (m/giv). Do khong co s6 liéu quan tréc tai doan
song nghién ctru, trong quan muyc nudc cac tram My
Thuan va Sa Péc duoc xac dinh va tir d6 noi suy duoc
muc nuoc tai song Cai Lan (s6 liéu tir nam 2005-
2019). Két qua cho thdy, ngay 18/01/2019 c6 bién do
triéu 1on nhat 1a 285 cm voi H,,,.= +95 cm va H,, = -
190 cm duoc chon dé danh gia. Do ché do triéu &
DBSCL cht yéu theo ché do ban nhat triéu khong
déu nén khoang cach giira luc triéu cao nhat va triéu
thap nhat trung binh khoang 7 gio. Do d6, dao dong
muc nudc tai song Cai Lan dugc udce tinh trung binh
khoang 40 cm/gio.
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Tt s6 lieu quan tric theo so d6 nhu hinh 3, quan
hé gitra muc nuwéc ngdm (vi tri 2) va muc nuéc song
(vi tri 3) duoc thiét lap theo phuong trinh:
y=1,1661x+0,1902 (R?<0,91), v6i yva x1an luot 1a muc
nudc ngam (vi tri 2) va muc nudc song (vi tri 3). Tir
phuong trinh trén, két hop két qua noi suy muc nudc
tai séng Cai Lan (2015-2017), quan hé muc nudc
trong 15 nam (2005-2019) duoc xac dinh va tir d6 tinh
duoc dao dong 1on nhat (cm/gio). Két qua dao dong
muc nudc duoc st dung lam co s& danh gia nguyén
nhan (dnh huong) cta dao dong muc nuéc dén 6n
dinh bo song. Két qua twong quan muc nudc sé 1a co
s& buodc dau trong tinh toan 6n dinh bo song.

4.3. Phan tich anh huéng ciia cac yéu t6 dén én
dinh bo song

4.3.1. Yéu t6 cau tao dia chat

bac diém cau tao dia chat khu vuc nghién ctu
duoc tham khao tir tai lieu khéo sat dia chét ctia cong
trinh cau Ong Bich, xa Tan Hung, huyén Cai B¢, tinh
Tién Giang tai ho khoang s6 01 (Cong ty C6 phan
bia chat Nam bo, 2017) (Hinh 6). Tir hinh 6 ta thay,
cau tao dia chat bo song Cai Lan c6 thanh phan cha
yéu 1a 16p bun sét pha cat, bun cat pha sét ¢ trang
thai nhao va déo mém. Lop dat thi 1 va lop dat thi 2
voi trang thai déo mém va nhdo va ndm trong gi6i
han dao dong muc nudc. Do &0, dudi tac dong ctia
dao dong muc nuodc do triéu va séng do tau, cling voi
dong chay lech tim (tai doan song cong) thi kha
nang sé tao ra cac 16 héng va ngay cang bi khoét sau.
Hién tuong nay dién ra trong thoi gian dai sé tao ra
nhitng "ham éch" dan dén mat 6n dinh bo song.
Ngoai ra, do cdu tao dia chat cta 16p dat tha 2 1a bun
sét, bun cat pha sét ¢ trang thai nhao nén kha nang
cac cung truot dudi tac dong ctia nhiéu yéu to co thé

x4y ra tai 16p dat nay.
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Hinh 6. Hién trang dia chit bo song Cai Lan bj tac
dong boéi mure nuéc

4.3.2. Yéu t6 thuy van (van toc dong chdy)

Két qua thi nghiém c4p phdi cta 24 mau dat tai
sau mat cat duoc thé hién trén hinh 7. Tt hinh 7 va
hinh 5 ta thdy van téc dong chay nhé hon van toc
khong x6i cho phép tuwong tng véi duong kinh co hat
theo TCVN 41182012. Vi vay van toc dong chay
trong thoi gian do khong c6 khéa nang van chuyén
bun cat day song, va do d6 khong anh huéng dén 6n
dinh bo song.

Vé thanh phan cip phéi hat, nhin chung thanh
phan hat c6 duong kinh phan b6 ttr 0,002 mm dén 1,0
mm tai cac vi tri mat cat. Puong cap phdi hat 1a mot
duong cong c6 do doc vira phai va tuong doi déu. Tuy
nhién, tai cac vi tri c6 van toc 16n sat mép bo tir 0,3
m/s dén 0,60 m/s (vi tri thuong xuyén xay ra tinh
trang sat 16 - Hinh 6) thanh phan hat c6 duong kinh
tap trung tir 0,05 mm dén 0,1 mm tai cac vi tri 34
MC 1-1), 1-2 (MC 2-2), 3-4 (MC 3-3), 1-2 (MC 4-4), 1-
2 (MC 5-5). bac biét tai vi tri 1-2 (MC 6-6), thanh
phan hat co duong kinh tap trung tir 0,1 mm dén 0,25
mm. Van toc long song 16n két hop véi dia hinh dong
song cong 1am thay d6i ap luc nuoc tac dong truc tiép
dén hai bén bo rat phic tap. Do do can c6 thém khao
sat van téc theo hai phuong dé danh gia chinh xac
kha nang van chuyén bun cat va do do gay mat 6n
dinh bo song.
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Ghi chu: Vi tri 1 cdach bo phéi khodng 5 m; vi tri 2 cdach bo phai khoang 12-15my; vi tri 3 cdch bo trai
khodng 5 m; vi tri 4 cdch bo trdi khodng 12-15m. Ky hiéu®: thé hién duong kinh trung binh (mm).
Hinh 7. Pudng cdp phdi hat tai sdu mat cit
4.3.3. Yéu td'song tau song tac dung lén cong trinh (khi séng tac dung vao
va song rut) duoc xac dinh theo Tiéu chudn TCVN

Trén co sé ly thuyét da trinh bay, két qua tinh 8421:2010 duoc trinh by trong bang 3 va 4.

soéng theo Tiéu chudn TCVN 9901-2014 va ap luc
Bang 3. Két qua tinh toan 4p luc song trén song C4i Lan
H. L Z, Z, 0,4P 01P P

y g S s 2 3
*&G/n7) | (m/s) | (m) m | @ | @ | 1] 12| 13 ] 14 | &P
m | m | m) | m)

1,13 | 1 | 37 1000 9,81 0,1264 | 053486 | 0,12 | 0,13 | 0,01 | 0,02 | 0,02 | 0,05 | 5,19

ks [(l })lcl

Bing 4. Két qué tinh toan 4p luc séng am trén song Song Cai Lan khong chi mang lai nguén nuoc
C4i Lan tudi tiéu, thao rira moi truong, tao khong gian cho

y z H P cudc séng, ma con 1a tuyén luu thong hang héa cia
k, | k, (kG/n?) | (m/s) (ms ) L (](Pca ) huyeén. Truodc su tang trudng vé kinh té - xa hoi, viec

10113 1] 1000 9,81 | 0.1264 | 0,150 | 0.2 lwu thong hang héa va con nguoi 1a hét sitc can thiét

21113/ 1 1000 981 101264 1 0195 | 0.3 vi vay su gia ting vé s6 luong va téc do cla cac loai

3(1.13] 1 1000 981 | 0.1264 | 0,165 | 03 tau, ghe cho nén tuyén giao thong thiy trén song Cai

Lan cang bi anh hudng béi tau, ghe qua lai. Hoat

32 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 8/2021



KHOA HOC CONG NGHE

dong ctia tau thuyén, dic biét nhitng phuong tién c6
tai trong 16n hodc van toc 16n cé6 nhiéu nguy co gay
sat 1& bo song. Duéi day 1a nhitng khoanh khic ghi
nhan tai mot thoi diém ngau nhién, c6 thé dé dang
bat gap 2 - 3 chiéc ghe, tau co tai trong 16n cing chay
trén mot doan song.

Chiéu rong song Cai Lan trung binh tir 50 — 65
m, do sau trung binh tir 8 — 10 m. Dai voi cac loai tau
hodc ghe, xa lan 16n Kkhi chay trén séong Cai Lan
ngoai song tao ra do tau thi ban than né tao ra mot
dong chéay quin, dong chdy nay hét sic nguy hiém
gay ra hién tuong sat 16, dao x6i long dan song. Mat
khéc, & nhiéu doan do qua trinh tau ghe cap bén, roi
bén, chan vit cia ghe tau ciing tao nén nhimg anh
hudéng rat 16n doi voi viec xoi long dan.

Khi tau ghe chay trén song rach ciing giéng nhu
dong chay bao quanh mot vat thé co dinh trong long
dan. Doc hai bén bo song Cai Lan phan 16n bi anh
hudng cla séng tau nén trén mat biang thuong coé
nhiéu ché 16i, Iom. Mit khac do muyc nuoc thuong
bién ddi theo triéu, nén soéng tau co nhitng tac dung
lién tuc va tuy theo mic do luu thong cua tau trén
song. Mat do luu thong tau thuong vao budi sang,
ciing c6 thé budi chiéu, khi cac ghe thuyén ché hang
va tré vé sau khi giao hang... Nhimg tac dong do
chay tau c6 nhiéu yéu t6, nhung anh huéng do chay
tau co thé ké toi la do song vo bo.

4.3.4. Két qua kiém tra on dinh

Két qua kiém tra 6n dinh dwoc thé hién trén hinh
8va 9. Tir hinh 8 va 9, ta thdy: TH1: khi muc nuéc 16n
nhat, he so an toan tai tat ca cac mat cit kha cao (K, =
0,813 - 1,532) nén bo song twong doi 6n dinh. TH2: khi
muc nuéc nho nhat, hé sé an toan giam dang ké so voi
TH1 (K, = 0,633 - 0,928) nén vé6i truomg hop nay b
song c6 kha nang bi mat dn dinh. TH3: khi co ap luc
song tac dong lén mai bo (khi song rat) co thé gay ra
hién tuong x6i mai bo (séng rat mang theo cac hat dat
clia mai bo) va hé s6 an toan tinh toan duoc trong
truong hop nay kha thdp. TH4: khi c6 tai trong tac
dung lén bo song, hé s6 K, tinh duoc 1a thap nhat
trong tat ca cac truong hop xem xét (K, = 0,546 -
0,817). Vi vay, c6 thé thdy ring gia tai trén bo song la
mot trong nhimg nguyén nhan chinh gay mat én dinh
song Cai Lan. TH5: khi c6 dong thdm do chénh léch
muc nuéc séong (do triéu) va muc nudc ngam trong
bo, hé s6 an toan thay ddi dang ké khi muc nuéc giam
(trung binh K, giam 30,8% trong 7 gi®). Do do, dao
dong muc nudc cing la mot trong nhing nguyén
nhan chinh gay ra mat 6n dinh bo song. TH6: khi by

song chiu tac dong ctia tit ca cac yéu to trén cho thay

bo song mat 6n dinh nghiém trong voi hé s6 an toan

rét thip (K, = 0,439 - 0,676).
EEEEEE

aaaaaa

Hinh 9. Hé sé én dinh tai cac trieong hop 4, 5, 6

5. KET LUAN

- Tai vi tri s6bng cong, day séng c6 khuynh huong
di vao bo. Do vay, theo thoi gian dong chay c6 thé
gay x6i 16 mai ddc, tao thanh nhitg "ham éch" tai vi
tri bo séng nam trong dao déng clia muc nudc thiy
triéu. Van téc dong chay tai vi tri song cong c6 biéu
d6 phan bé van toc bi lech tam, tao ra dong chay xién
voi van toc 16n nhat gan bo, c6 thé dan dén nguy co
sat 10 bo song cao.

- C4u tao dia chat by song Cai Lan c6 thanh phan
cht yéu 1a 1op dat sét mau nau, 16p dat mau x4m nau
va 1op sét mau nau vang. Lop dat thir 1 va lop dat tha
2 véi trang thai déo mém va nhdo va nam trong gioi
han dao dong muc nudc. Do do, dudi tac dong cua
dao dong muc nuoc do triéu va séng do tau, cling voi
dong chay léech tam (tai doan séng cong) thi kha
nang sé tao ra cac 16 héng va ngay cang bi khoét sau.
Hien twong nay dién ra trong thoi gian dai sé tao ra
nhitng "ham éch" dan dén mat 6n dinh bo song.
Ngoai ra, do cau tao dia chat cua lop dat thi 2 1a bun
sét, bun cat pha sét & trang thai nhio nén kha nang
cac cung truot dudi tac dong ctia nhiéu yéu to c6 thé
X4y ra tai 16p dat nay.

- Két qua phan tich cap phéi cho thiy van toc
dong chay nho hon van téc khong xoi cho phép
tuong (ng voi ¢ hat theo TCVN 4118-2012. Vi vay
long song it c6 kha ning bi bao mon do van chuyén
bun day theo dong chay. Tuy nhién, can c6 thém
khao sat van toc theo hai phuong dé danh gia chinh
xac kha nang van chuyén bun cat va do do gay mat
6n dinh bo song.
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- Truong hop khi cé tai trong tic dung 1én bo
song (TH4) c6 hé so6 K, thdp nhat trong tat ca cac
truong hop xem xét. Vi vay, c6 thé thiy rang gia tai
trén bo song 1a mot trong nhitng nguyén nhan chinh
gay mat 6n dinh song Cai Lan.
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IMPACTS OF HYDROGEOLOGICAL AFFECTING FACTORS ON THE STABILITY OF CAI LAN
RIVERBANK: A CASE STUDY AT CAI LAN RIVER, CAI BE DISTRICT, TIEN GIANG PROVINCE
Le Hai Tri, Dinh Thuan Thanh, Le Thi Cam Linh,
Le Huu Thinh, Tran Van Ty

Summary

The objective of this study is to assess the impacts of affecting factors on the stability of Cai Lan river bank in
Cai Be district, Tien Giang province. Hydrological affecting factors were determined by field survey and
measurement, including measurement of cross-sections and corresponding flow velocity, wave and water level
(surface and groundwater); and analysis of grain-size distribution of riverbed sediment along the studied area
and corresponding measured flow velocity that was interpolated for each cross-sections. The results show that
at the meandering location, the riverbed tends to come to the riverbank corresponding to the eccentricity of
flow velocity at each cross-section. In addition, the geological structure is composed mainly of soft clay layer,
with the first layer being in soft state placed within the water level fluctuations; so under the impacts of water
level fluctuations by tides and waves caused by ships, along with eccentric flow, there is a possibility of
creating "frog jaws" leading to instability of riverbanks. The results of grain-size distribution analysis show that
the flow velocity is smaller than the permissible non-erosion velocity corresponding to the particle size
according to TCVN 4118-2012. Therefore, the riverbed is unlikely to be eroded by riverbed sediment
transport. However, a two-dimension velocity survey is needed to accurately assess the sediment transport
capacity and thus destabilize the riverbank. Case 4 (when surcharge load is applied on the river bank) has the
lowest K,, among all considered cases (K, = 0.546 - 0.817). Thus, it can be concluded that surcharge load on

the river bank is one of the main factors causing the instability of Cai Lan river.
Keywords: Flow velocity, water level fluctuation, wave, graine-size distribution, Cai Lan river.
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