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BAN TOM TAT

Dé gop phan vao viéc hiéu rd hon ban chat von rat phirc tap cua dong thim trong dat va hién tugng
sat 16 bo song, ddc biét 1a ving dong bang séng Ciru Long, bao cdo nay s& nghién ctru 1y thuyét vé
dong thdm khong 6n dinh dya theo dinh luat Darcy va phuong trinh lién tuc ciia dong chay. Sau d6 s&
di so sanh két qua tinh toan véi két qua do dac thuc té. Cudi cung 1a di tinh toan 6n dinh ciia bo dudi

anh huéng cua dong tham khong 6n dinh.

ABSTRACT

In order to know more about the complex nature of the seepage and riverbank sliding phenomenon,
especially in the Mekong delta, this report will study firstly the theory of unsteady seepage based on
Darcy’s law, then will compare model results with field data. Finally, the stability of riverbank will be
calculated with consideration of unsteady seepage effect.

1. PAT VAN DPE

Hé¢ thong song ngoi Viét Nam, dac biét la
ving Pong bang song Ctru Long rat phtc tap, va
thoi gian gén day hién tuong sat 16 bo song da
tr& nén tram trong va 1a vin dé cip bach cia cac
nha khoa hoc Viét Nam. Cac nghién ciru trong
nu6e déu dé cap dén nhidu nguyén nhan gy ra
sat 16 bo song trong d6 mot sd nguyén nhin
chinh sau:

- Do dong chay mat: vao mua mua la téng
luong dong chay la rat 16n va mot s6 doan
véan toc 16n vuot qua van téc khong xoi
cho phép ctia khdi dit bo song.

- Do dia hinh séng: cac doan séng cong, gip
khiic, cu lao, cdn cat giira song dd bi dong
chay vao mua mua li véi van toc 16n tac
dung truc tiép vao lam cho vét liéu bo tai
vi tri nay méat on dinh, x6i 16 dan va dan
i sat 10.

- Do dong tham: Dong tridu véi ché do ban
nhat triéu khong déu anh huong tir bién
Poéng khong nhimng tao nén sy thay doi
muc nudc song theo thoi gian ma con tao
ra dong thadm khéng 6n dinh trong khéi dat
bo séng 1am cho né khi uét khi kho. Didu
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nay c6 thé s& lam giam tinh chit co 1y cia
dat, strc khang cit cua dat ciing giam di.

- Do tac dong cua con nguoi: su khai thac
cat bira bii trén 10ng song tao nén cac hd
xody 16n nén day nhanh qua trinh sat 1o
bo., v.v..

Tt céac nguyen nhan ndy cling da dua ra mot
sd giai phap phong chong bang cac bién phap
cong trinh va phi cong trinh..

Trong cac nguyén nhan ké trén thi nguyén
nhan do dong tham 1a kha quan trong, vi hé
thong séng ngoi ving Pong bang song Curu
Long ludn chiu anh huéng cua thiy tridu (ban
nhat triéu khong déu) va do d6 muc nudc sdng
luén thay d6i dudi anh huéng nay. Khi muc
nudce trong song thay doi s& anh huong dén dong
thim (duong bio hoa) di vao bén trong khoi dat
bo song. Va tinh 6n dinh cua khéi dat s& phu
thudc vao vi tri cia duong bao hoa nay.

Vén @& quan trong 1a sy thay ddi cia duong
bdo hoa khi muc nudc ngoai thay dbi va anh
hudng cua nd nhu thé nao déi véi khoi dat bo
song ? Tuy nhién nhiing nghién ctru va tinh toan
cu thé vé anh huéng cia dong tham khéng 6n
dinh dén sy 6n dinh cua mai déc bd séng va tir



d6 dua ra nhing két luan hodc khuyén cao cu
th€ van chua thay dé cap toi.

2. PO PAC THUC TE

Giéi thiéu tram do: Do dac tai chd véi mot hé
thdng éng do muc nude ngim duogce tién hanh tai
Binh Ptc, (Long Xuyén). So dd bd tri cac dng
do nhu sau:

1.0 1.0 1.
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Song Hau

Hinh 1. So dd b tri cac éng do ap

Cach thic do: Muc nudc trong song va trong
cac 6ng do dugc ghi nhan timg gid lién tyc.
Thong s6 dugc do 1a chiéu sau H(m) tir miéng
dng do ap dén muyc nude trong 6ng do. Cao do
mit dat tu nhién tai noi khao sat = + 3,0m.
Chiéu sau H duoc qui ddi vé cao do muc nudce h
trong dng do ap nhd biéu thirc :

h =3,0+a—-H (m)
v6ia= 0,3 m la chidu cao tir miéng dng do ap
dén mat dat.

3. NGHIEN CUU BAI TOAN THAM

KHONG ON PINH

3.1 Phuong phap gidi tich
H¢ phuong trinh (PT) m6 ta dong thim:
- Xuat phat to dinh luat Darcy va PT lién
tuc:

PTdongluchoc  V=KJ=—-KVH (1)

0 on o= o
PT lién tuc n—p+p—+pVV+VVp=0
ot ot
2)
- Trong phan nay chi xét dong thérr} phé‘ng
khong ap, khong ro ri, day khong tham nam
ngang, c6 luu luong tham tor mua trong moi
truong rong (MTR) dong chat va dang hudng,

va chi xét dong thAm mot chiéu. Nhu vay ta co
duoc PT:
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Ox Ox

Trong cac PT trén:

H: cot nude do ap tong cong H = H(x,y,t)

K: do dan suét thiy luc, K = K(x,y)

t: thoi gian

n : PT dién ta day khong thAm n=nxy

(khi day khong thAm nam ngang n=0)

N: luu lugng thim tir mua N = N(x,y.t)

Ssy: hé s0 tich chua cua tang thdm nudce
khong ap, 13 san luong cta ting thim nude / don
vi dién tich / don vi 6 giam cot nude do ap:

S, =AU, /AAH 4

AUw: the tich nudc dugce phong thich (hay
thém vao) tir phan rdng giita cac vi tri ban du
va sau cung cua mat bao hoa.

A: dién tich nam ngang ctia tang thAm nudc

AH: d6 giam cdt nudce do ap

PT (3) 12 PT phi tuyén do s hang:

8 ( OH) 0’H (asz

— | H— = > + | —

ox\ Ox ox Ox
nén khong c6 10i giai chinh xac.

Vi vay dé c6 thé giai PT (3) bang phuong
phap giai tich, trudc hét cin phai tuyén tinh hod
no.

Tuyén tinh hod theo phuong phap
Boussinesq bang cach thay H trong s hang dau

tién cua (3) b'fmg chidu day trung binh H va
dua ra ngoai dau dao ham, nhan dugc:

O'H, N _S, oH )
8x2 KH KH ot
H N 10H
hay: — = 6
v ox> T a ot ©
Trong do:

T=KH: duoc xem nhu hé sé din truyén
cua tang tham nudc khong ap.
KH_ T .. < .
=——=—— goi la hé s6 dan muc nudc.

S

sy sy

* Loi giai giai tich: Giai PT (6) véi diéu kién
bién 1a muc nudc song bi anh hudng cua thuy
tridu, thay d6i lién tuc theo thoi gian trong
truong hop N=0 (khong c¢6 lugng tham tir trén
xudng).



- Nhu vay (6) cung véi cac diéu kién bién

cta no la:
0’H 1¢H

== (7
ox a ot
x=0, H0,t) = Hsinwt (8)
x —> oo, OH/0x=0 ©)

trong do:
H . 13 ntra bién d6 muc nude song.
w=27/T: 1a tan s goc, T: 1a chu ky dao
dong.
- Giai (7) bang phuong phap phan ly bién
s, ta ¢6 két qua vé& PT duong bdo hoa nhu
sau:

H(x,t)= }AIe_(\/%)X sin[a)t - (%a)x] (10)

3.2 Phwong phap sai phan hiru han (SPHH)

Ciing xét bai toan tang thim nudc nim ngang
ctia dong tham phang khong ap va khong ro i,
day khong thdm nim ngang, ¢ luu luong thim
tir mua trong moi truong rong dong chét va dang
hudng.

- Nhu vay ta c6 phuong trinh Boussinesq

sau khi da duoc tuyén tinh hoa (6):
O°H N 10H
4=
ox> T aat
x = 0: H(0,t) 12 myc nuSc sdng thay ddi
theo thdi gian.
OH

x=L: —=0 (a1
Y 6x M r 2
bicu kién ban dau: t = 0, dong tham 1a 6n
dinh.
N N H,-H
H(x,0)=——x*+| —L+—2—"L|x+H,
2T 2T L

(12)

- Dé giai (6) voi cac diéu kién (11) va (12),
sir dung so do an, vdi sai phan tién theo
thoi gian, sai phan trung tam theo khong
gian dang Crank — Nicolson (A = 0,5),
theo so dd sau:
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H_y M
a At
1
827_ _H1n+ 2H++ +1 H:ll 2H+H?+l
X * 2 2
(13)

voi:
1=0,1,2,3,...: budc theo phuong x;
n=0,1,2,3,...: budc thoi gian t.

Sau mot s6 bién doi, ta thu dugc mot hé
phuong trinh dai sé c6 dang 3 dudng chéo, trong
d6 duong chéo chinh chiém uu thé. Hé PT nay
c6 thé dugc giai dé dang bang thuat toan
Thomas. Mot chuong trinh may tinh viét bang
ngon ngit Visual — Fortran 6.0 da duogc xay dung
dé giai hé.

3.3 Phwong phap phin tir hiru han (PTHH)

Nghién ctru str dung phﬁp mém Seep/w trong
bd phan mém Geo-Slope dé m6 phong bai toan
muyc nude song thay doi theo thoi gian dudi anh
huodng cua triéu.

4. NGHIEN CUU BAI TOAN ON PINH
MAI DOC

Nghién ctru s dung phin mém Slope/w
trong bo phan mém Geo-Slope, dé tinh toan tinh
on dinh cua khdi dit bo séng dudi sy thay doi
lién tyc cia duong bao hoa.

5. CAC BAI TOAN KIEM TRA

Bai todn 1: giai bai toan kiém tra giita 3
phuong phéap: phuong phap giai tich, phuong
phap SPHH va phuong phdp PTHH véi s ligu
dau vao chuan nhu sau:

- Muc nudc song thay doi theo thoi gian 1a

ham sb dang sin nhu sau:
H(0,t) = 0,5sin(6,283t)

- D6 din suit thiy luc: K = 5 m/ngay

- Hé s6 din myc nudc a =100 m2/ngay

- Luong thim do mwa: N =0

Mot s6 két qua so sanh dwoc trinh bay trén
céc hinh 1.1 dén 1.3.



Bai toan 2: giai bai toan thyc t& véi cac sb
liéu thuc té tai Binh Dic, Long Xuyén. So sanh
két qua do dac véi 2 phuong phéap tinh toan 1a
SPHH va PTHH. Sau d6 tinh toan 6n dinh bo
song véi két qua dong thdm khong 6n dinh vira
tinh toan.

Do két qua do dac trong trudng hop ndy vao
thoi ky khong c6 mua nén cac két qua tinh toan
va trinh bay dudi ddy 1a khong ké dén lugng
thim tir mua.

- Muyc nu6c song thay ddi theo thoi gian 1a

ham sb dang sin nhu sau:
H(0,t) = {0,33sin(12,566 + 2,7) + 2,05}
+ {0,2sin(3,142t)}
- D6 dén sut thay lyc:
K =4,7.10-6 cm/s = 0,0041 m/ngay
- Hé s6 dan muc nudc
a=0,309 m2/ngay

- Luong thdm do mua: N =0
(s6 liéu dia chét trich trong tai liéu dia chat tai
khu vyc thi nghiém).

Mot s6 két qua so sanh dwoc trén cdc hinh
2.1dén24.

Sau cung, phin mém SLOPE/W trong bd
GEO-SLOPE duoc st dung dé tinh 6n dinh mai
dbc bo song, két qua dugc thé hién trong céc
hinh 2.5 va 2.6.

6. KET LUAN VA KIEN NGHI

Qua cac két qua tinh toan so sanh trén c6 thé

rut ra mot s6 két luan sau:

- Anh hudng ctia muc nudc séong thay doi
t1 vi tri duong bdo hoa trong khéi dit bo
song 1a kha 16n c6 thé nhin thiy 16.

- Két qua tinh toan s& cang chinh xac néu
ham dao dong muc nudc sdng dugc xac
dinh sat voi thuc té trong phuong phap
SPHH, tuy nhién loi giai giai tich luc nay
khong con hiéu luc. Trong Seep/w éanh
hudéng nay khong quan trong vi dao dong
muyc nudc song c6 thé gan gia tri truc tiép
vao chuong trinh tinh.

- Dé c6 su chinh xac can thiét, trong Seep/w
can x4c dinh chinh x4ac ham dan muyc nuéc
va ham tich chira . Piéu nay kha kho khin
trong diéu kién thyuc té & Viét Nam.

- Hé sé 6n dinh (kmin)min khong phai 1a
lac duong bio hoa cao nhit.
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Nhin chung, két qua tinh toan dudng bdo hoa
trong khdi dat bo séng giita ba phuong phap tinh
toan c6 sy hop 1y c6 thé chip nhan dugc (sai s6
trung binh = 10%).

Mic du chuong trinh tinh toan theo phuong
phap SPHH béng lap trinh may tinh budc dau
con thd so nhung né cho thiy tinh chinh x4c ¢
thé chép nhan duge va khic phuc dugc nhuoc
diém ciia phan mém Seep/w.

Qua két qua tinh toan 6n dinh mai ddc, c6 thé
thdy viéc tinh 6n dinh truéc day tng voi muc
nudc séng cao nhat 1a diéu nén dugc xem xét
thém.
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K&t qua tinh &n dinh:

L Unit Weight: 18.5
Cohesion: 39.6

— Unit Weight: 18

I— Cohesion: 26.9
L Phi:7.07
10 — Unit Weight: 16.3
12 — Cohesion: 10.3
14— Phi: 3.4
Hinh 2.8 Dia hinh bd song
1,36
1,35 - /‘0
=< 1,34 Y
1,33 1
1,32

Hinh 2.9 Hé s& 6n dinh k theo thdi gian theo phuong phép Bishop
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