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PHUONG PHAP TiNH TOAN DU DPOAN VUNG THAM NGUY HIEM TREN MAI
PAP PAT CHIU ANH HUONG CUA THUY TRIEU
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TOM TA T: Dudi tac dong cua thiy trléu bién do dao dong ciia myc nudc bao hoa va gradient
tham J khi truyén vao thdn ddp c6 xu huong tdt dan. Do d6 ton tai vimg tam gide tham nguy hiém
(TGTNH) ¢6 gia tri gradient tham cue dai. Dwa vio phwong trinh lién tuc va gia thiét truyén dao dong
tham, viing TGTNH dwoc xdc dinh. Phuong phdp sai phdn hitu han (SPHH), gidi tich (GI) va TGTNH
duoc ldp trinh ding phdn mém EXCEL, nham tinh todn va danh gia két qua mé phong. Thi nghiém sé
chi ra rdng sai sé tong heu lwong tham trong mét chu ky triéu gista hai phirong phip SPHH va TGINH
khéng qua 1,3%; sai s6 gradient tham J cuc dai khong qué 12%. Ngodi ra, sw phan tich tinh 6n dinh
ciia mai ddp ddt chi ra rang: tinh trang tham nguy hiém xdy ra khi myc triéu thdap nhat, twong ieng véi J
ra cye dai. Pdy la mot trong nhitng Iy do quan trong gidi thich nhiéu hién twong sat 16 bo song & viing
Poéng Bang Séng Ciru Long trong thoi gian qua.

Tir khéa: Dong tham khéng on dinh, dap ddt ving anh hwéng thiy triéu, khu vuc tham nguy
hiém trén mdi ddp dat, phiwong phdp gidi tich, phwong phdp sai phdn hitu han, dong bang Séng Ciru

Long.

1. MO PAU

Vén @ sat 16 méi dap, dé va bo song duogc
nhiéu nha khoa hoc trong nuéc va trén thé gisi
quan tdm nghién ctru vi thiét hai do no gay ra
dbi doi séng kinh té x3 hoi khong nhé.

Lé Manh Hung (2005) [1], Tran Vin Tac
va Huynh Thanh Son (2005) [2] da c6 nhiing
nd lyc nghién ctru hién twong bién hinh long
dan, x6i 16 do su tc dong gilra yeu t6 thay lyc,
hinh dang va ciu trac long dan dbi véi song va
kénh tu nhién thudc vung Dong Bing Soéng
Ciru Long. Tuy nhién, d6i v6i cac song kénh

ving tridu, ngoai nguyén nhan vira néu, yéu to
dong thim khong 6n dinh cling 12 mt nhan t6
khong nhé gdy ra sat 15 by song, xem Tran
Chan Chinh va Lé Van Duc (1992) [3], Tran
Anh Trung (2005) [4].

Tinh trang gdy mét on dinh cta mai dép
chiu anh huéng cia sy thay déi myc nude tiép
xtc mai dép, bd song (thuy tridu) dang duogc
c4c nha khoa hoc trén thé gigi quan tim nghién
ctru va tién hanh x4y dung cic céng cy mé hinh
tinh toan thim khong 6n dinh nhu: Jun—feng
FU va Sheng JIN (2009) [5], Shang-j _]le Xu va
cong su (2009) [6]. Tlep theo xu the vira néu,
cong trinh nghién ciru nay dé xudt giai phap
tinh toan xac dinh ving thim nguy hiém & mai
dbc dap, dé hay bo song tiép xuc véi thiy triéu
va phén tich kha ning sat 16 nguy hiém nhét do

dong tham khong 6n dinh dudi tac dong thuy
tridu gdy ra. Viéc 1am nay dic biét c6 y nghia
dbi véi khu vye ving ddng bing Séng Ciu
Long d& gop phin tim giai phap 1am giam nhe
thién tai, dd va dang gay thiét hai khong nho
cho x4 hoi.

2. MO HINH THAM TUA ON PINH
(QUASI-STEADY  SEEPAGE  FLOW
MODEL):

2.1 Céc dic tinh co ban ciia dong thim chiu
tac dong cia thiy trieu

Xé:[ m(f):[ dap hinh thz}ng, cAu tao boi Vfl:[
licu tham dong chat va dang hudng, c6 hé so
tham la K (m/gio), dat trén nén khong tham
chiu tac dong clia cac yeu to thiy lyc sau:

* Muc nude ha luu thay dbi theo quy luat
thay trieu:

. 27
H(t)= Zy + H.sin( T.t) (1)

v6i Zy,: cao trinh muc nudc trung binh cta
trieu; H: bién d6 trieu; T: chu ky trieu; t: thoi
gian.

= Muc nuéc thuong luu 1a hing s6 Hy;

= Cic thong sb khac dugc chi ra trong
Hinh 1.

Dong thdm chiu anh hudng thuy tridu co
mot sO tinh chat sau:
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- Vi tri duong bdo hoa thay ddi theo thoi
gian. Bién d¢ dao dong cua muc nudc bao hoa
va bién d¢ dao dong cta do ddc thuy luc co xu
huéng giam dan khi vao sau trong than dap. Do
do, néu myc nude H, 1a hang s0, hoac dap du
dai, thi s& tOn tai mot mat cit co bién do dao
dong bang khong, phan chia dong thim ra lam
hai khu vuc: khu vuc thim khong én dinh; va
khu vic thdm én dinh (xem Hinh 1).

- Trong than dap, ton tai dwong bao muyc
nudc bao hoa Hp.x & Hpy; va duong bao
gradient thiy luc Ju & Jnin. T d6 cho théy
bién d§ dao dong va gia tri 16n nhét ctia ca muc

nudce bio hoa va gradient thuy luc J déu nim &
gan mit tiép xuc véi triéu.

Goi B va C lan luot 1a giao diém cua
duong bao Hmax va Hmm voi mat dap. Cac
duong thang t1ep tuyen voi duorng bao Hyx &
H,,;, tai mat dap cit nhau tai “diém gioi han”
M(x,y). Tam giac BMC, duoc goi 1a “tam giac
tham nguy hiém” vi 1a ving chira cac dudng
bdo hoa co6 gradient cuc dai (Jpax & Jmin), 1a noi
6 su bién ddi 16n vé myc nude bio hoa, va co
su trao dbi manh gitra thity tridu va dong thim
trong than dap.

L

o

=
=
=
>
1

¢) So dd 3: khong c6 luu lugng thdm qua dép

P>
"k

T

o

d) So @6 4: m6 hinh bai toan dung kiém tra mé hinh

Hinh 1. So d6 thdm khong 6n dinh qua dap vai ha luu chiu anh hudng thiy tridu

- Toa d6 diém M phu thudc cac yéu tb
sau:

¢ Dic tinh cia miu tridu thiét ké (bién do,
chu ky, dang,..);

e Cao trinh myc nudc khu chira;

e Hinh dang va kich thudc ctuia dép;

o Hé s6 thdm cua vat lidu lam dap va nén;

e Khoi lugng riéng cta nudce triéu va khu
chitra.

Tay theo sy thay di ciia cac yéu t6 trén
ma vi tri diém M c6 thé roi vao mot trong ba
dang so d6 sau:

- Loai I: Hinh l.a : cao trinh myc nudc
khu chira (H,) thap hon cao trinh myc nudc

trung binh tridu (H ), tong luu lugng thdm
trong chu ky tridu chay tir vung tridu vao khu
chira. Dong thdm ra mai doc khu chira ¢ thé
xuét hién chiéu cao hut nudc a, tay thudc vao
vi tri diém M, chiéu cao muc nude khu chua
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H,, mai dbc thuong luu dép (m’), hé s6 thim K
cua vat liéu dap.

- Loai II: Hinh 1.b : H, > H , tong luu
lwong thdm trong chu ky tridu chay tir khu chira
ra bién tridu. Do anh huéng ciia dong thdm qua
khéi mai déc thuong Iuu, doan dau cua duong
muyc nuée bdo hoa co thé xuét hién chiéu cao
chuyén tiép a.

- Loai III: Hinh 1.c : HOZI?, téng luu
luong trong chu ky triéu bang 0.

Viéc x;ic Qinh vi tri diém M, va tam 'gié(':
BMC la vén dé quan trong trong vigc thiet ke
mai dép ha luu dé tranh hién tuong x06i 16 do
dong tham chiu 4nh hudng thily tricu gay ra.

Duwa vao nhiing phén tich néu trén, bai bao
nay d€ xuat mé hinh tham gan nhw on dinh
(quasi-steady seepage flow model) tuong
duong véi md hinh tham khong 6n dinh, sao
cho dam bdo céc tiéu chi sau:

- Tong luu heong tham trong mét chu ky
trieu dwoc tinh boi hai mé hinh la twong tw
nhau,

- Gradient tham Jyg va Jpy & khu tam
giac BMC duoc tinh boi hai mé hinh la nhw
nhau.

- Viéc ldp trinh va tinh toan mo hinh dé
xuat don gian va tién loi.

2.2 Phuong trinh co ban xac dinh diém gioi
han M

D¢ xéc dinh diém M(x.y), nghia 1a xdc
dinh toa d x va y ciia M, ta can phai c6 hai
phuong trinh:

Phuwong trinh lién tuc

Téng luu lugng khoi luong thdm trong mot
chu ky tricu xuyén qua mat cat gi¢i han MM’,
v6i M’ la hinh chicu cua M 1én day dap (xem
Hinh 1), do nguon va triu gay ra thi can bang
nhau. Truong hop néu xem khoi lugng riéng p
= const, phuong trinh dugc dién ta nhu sau:

AT = [T g(x,y.00.de @

Phwong trinh truyén dao dong

Dé giai tim M, ngoai phuong trinh (2), can
phai c6 thém mot phuong trinh thir hai dién ta
su tham nhap cia diém giéi han M vao trong
than dép. Do d6, ta dua thém gia thiét sau:

“Thoi gian chuyén dong cua mot hat luu chat
tham doc trén hai dwong bdo hoa Min va Max
dén diém gi6i han M thi bang mét chu ky triéu
7. Phuong trinh nay duogc goi la phuong trinh
truyén dao dong tham, phu thudc vao ting bai
toan cu thé, va dugc thé hién dudi dang téng
quat nhu sau:

Fx,vy,T,H,Zp, mk.)=0 (3)

V6i, x, y : toa dd cua diém M can tim;

q(x,y): luu luong tham qua mdt don vi
chiéu rong & mién thdm 6n dinh;

q(x,y, 1) luu luong thim tirc thoi ~qua mot
don vi chiéu rong ¢ mién tham khong 6n dinh;

T: chu ky triéu;

H: bién db thuy tridu;

Zy, : cao trinh myc nudce trung binh tridu;

m : mai déc mit dap ha luu;

k : hé sb thAm cua vat liéu ciu tao dap.

Giai h¢ phuong trinh (2) va (3) ta s€ tim
dugc x, y, va co thé tinh duoc q(x,y), tong luu
luong tham qua dap, Jmax> Jmin»--- Tuy nhién viéce
giai truc tiép hé phuorng trinh (2) va (3) bang
phuong phap giai tich khong don gian, do d6
phai ding giai phép tinh ding dan. Vi thé, mot
chuong trinh EXCEL dugc 1ap sin nhim phuc
vu cho viéc giai tim diém M.

2.3 Phuong phap tim diém M

Phwong trinh lién tuc

Xét bai toan voi h¢ toa do xoy nhu dugc
chi ra trong Hinh la. M(x,y) 1a diém gidi han,
N(X, Y) 1a diém thuy tridu tlep xuc voi mat dap.
St dung phuong phdp trang thai tirc thoi, gia
sir dong tham thoa diéu kién ap dung cong thirc
Dupuit, luu lugng thAm vao mat cit gidi han
MM’ & thoi diém t 1a:

qx,y,t) = kY-
2

(4.a)

—x)

Trong do:

X=- Hm.sin(zﬂij -Hm+c (4b)
T

Y = ﬁ.sin(zﬂ 12 j +Z (4.0)
T

Téng lugng nude thdm qua MM’ trong chu
ky T la:
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W(vo) = ["g(x,y.0dt = k

2t ’
, |:H.Sin(7)+2,b:| _y2

& (4.d)

2

Luu lugng thAm & mién thiAm 6n dinh 1a:

q=k y2 _(Ho +a0)2 (Sa)
' 2(x—-m'a,)

2
[I:I.sin(z—m) + z[,,} _ )
T
di

1 er
0 A A
2 [— H.m.sin(27m)—H.m+c—x}

Véi a, dugc tinh dung cong thitc N.N.
Pavlopxki [7]:

q= k“lu[1+ IH[MJJ (6.b)

1
0

So sanh (5.a) va (6.b) , suy ra:
R
=2 1+1In| ———=
m a,

2(x—m'a,)

Phuwong trinh truyén dao dong

Cian cir vao gia thiét vé thoi gian truyén
dao dong thAm, ta tinh leu t6c tham thuce doc
trén hai dudong bao hoa Min va Max, sau do
tinh thoi gian chuyén dong cua phin tir thim
doc trén hai duong bio hoa nay cho dén diém
gi6i han M, ta co:

T = thax + tmin ® (d*x)z + (C_x)z (821)
k"Hz—y‘ k"y—Hl‘

Hay :

@=%, -
7, -y |y-H)

K.T (8.b)

v6i k* duoc tinh boi:
k
kK=— (8.¢)
o day,
k : hé s thAm (Darcy) cta vat li¢u dap;

k’: hé sb thAm thuc cta vt liéu dap;
e : d6 rdng clia vat liéu dap.

b :
[fH.msin(%)fH.ercfx]

Téng lwong nude th‘ém ra khoi mat cit
MM’ trong chu ky T & mién tham on dinh la:
W(ra) =q.T (5.b)
Thé vao phuong trinh lién tyc, sau khi khu
k & hai vé, ta duogc:

T.yz -(H,+a,) (6.2)

2(x—m'a,)

Diéu kién: H, # y vaH, #y.
Giai h¢ ba phuong trinh: (6.a), (7) va (8.b)
ta tim dugc ba an s6 x, y va a,,.

3. MO HINH DONG THAM KHONG ON
DINH

Xét méd hinh thdm So db 4, trong Hinh 1.d,
phuong trinh moé phong dong tham khong ap
(unconfined aquifer) mdt chiéu, khong on dinh
nhu sau (xem [4]):

S

AR

ox K K o

Ox
O
O day : H=H(x, t) : ¢dt nude do ap (m)
K : h¢ s6 thim cia moi truong thdm
(m/gio)
N: Iuu lwong thim tir mua (m/gid)

Sy : hé b tich chua cua t?mg thAm nudc
khoéng ap

t : thoi gian (gio)

x: khoang cach doc truc Ox, nz‘“i,m ngang
hudng tir bién tri€u vao moi truong tham, O lay
tai diém ti€p xuc triéu (m).

Tuyén tinh hoéa (9) theo phuong phap
Boussinesq, ta dugc:

FH N _1H

x* T a o

O day:

(10.a)
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T=K.H (10.b)
d (10.¢)
a=— .C
S

T: hé s6 dan truyén cia ting thdm nudc
khong ap (m?*/gio);

H :bé day trung binh cua tang thim nudc
khong ap (m);

a : hé s6 dan muc nude (m%/gid)

. Giai phuong trinh vi phén (10.a) v6i cac
diéu kién sau:

o Diéu kién bién thuong luu:

_ Dép 6 chidu dai L du dai dé dao dong
triéu tat va muc r}u’(’rc H, ¢ ha luu 1a hang so,
khong c6 dong tham ngang qua mét dap ha luu,
dicu kién bién thuong luu thoa:

OH
ox
o Diéu kién bién ha heu:
x =0, H(0, t) = Zy+ H.sin(ot) (12)
2

Voi: o= 7 : tAn sb goc (rad/gio); T:

| =0. (11)

chu ky dao dong triéu (gio); H bién do triéu.
e Khong co mua (N = 0).

3.1 Phuong phap gidi
3.1.1 Phwong phap giai tich

Dung phwong phéap phén ly bién sb, giai
(10.a) thoa cac dicu kién bién (11) & (12), ta
duogc phuong trinh muc nude bao hoa nhu sau:

HOGO=Zot fy Adorake sin{ or— \/2? x} (13)
a

Déy 1a mot dao dong sin, c6 bién do tat
dan, hé¢ sO tat dan 12 mdt ham dang mi

e—(x a)/Za)x

giam nhanh theo x (xem Hinh 5a ).
3.1.2. Phuwong phap sai phan hiru han

Giai (10.a) voi cac diéq kién bién (11) &
(12), dicu kién ban dau 1a diéu kién tinh toan tir
phuong phap giai tich Gng véi t=0:

H(x, 0) = Zy + I:Le4m1‘.siu|g—\/g x} (14

St dyng so dd sai phén an, ding sai phan
tién cho thoi gian (t) va dung sai phan trung

tam cé,hé s6 cho dao ham riéng phén bac 2
theo bién khong gian (x), ta co:

OH _H!" -H] (15.2)

o At

@_@*(Hf _QI{H + '+1)+Q *<Hi1 _2[{ +HL1)
= (15.b)
o A

V6i: i=1,2,.N: chi s6 budc tinh khong
gian, voi Ax = const; n = 0, 1, 2, 3,..: chi s0
budc thoi gian, véi At = const; (n+1) la budce
thoi gian sau; n 1a budc thoi gian hién tai.

va: 0;+0,=1,voi 0, € (0,5-1).

Khi:

"0, = 0,5 so db sai phéan an Crank
Nicolson (xem [8]);

=0, = l:‘ so dd 4n véi sai phén cia ’dao
ham riéng phan bac hai theo khong gian lay &
budc thoi gian sau.

Thé (15.a) va (15.b) vao phuong trinh
(10.a), sau khi thuc hién mot s phép bién ddi
toan hoc, ta dat duogc:

n+l n+l n+l _
U-i~H,'_| +Bi'H[ + H - 5

i+l

Véi: i:1..N
(16)
v6i ou=0

ai:i;vdiiZZ..N;

sz
B :_[2;52’2 +alAJ v6i i=1.N-I;
P _{Ag;z i alAzj,
wW=0; i 55 voii=1.N-1;

B = 4. 24 Yy 8 N
Sl

voi 1=2 .. (N 1)
B -_0 2q_1 N
L —trldDn-Lnt
By - Cmy v Oy
Ax Ax®  aAt T
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Trong truong hop bién thuong luu la muc
nudc cho trude theo thoi gian, ta diéu chinh :

_(2*6, 1 ).

P = (sz +a.Atj’
MUY

B G-I,

voi: H)M,
vao thoi diém n+1 va thoi diém n, twong Gng.

H_ myc nuéc ¢ bién tricu,

vei: HYY . H}., muc nuoc & bién
thuong luu, vao thoi diém nt+1 va thoi diém n,
tuong ung.

Mot chuong trinh trang dién tir EXCEL da
duge viét dé tinh toan va so sanh céac 1oi giai
dua theo phuong phap sai phan, giai tich va
tam gidc nguy hiém cho truong hop méi dap
bz"mg 0, v6i ba so dd loai I, II va III nhu trinh
bay sau.

3.2. Bai toan ap dung dé so sanh két qua tinh
gitra phwong phap giai tich va sai phan hiru
han

- Pé so sanh két qua tinh gitta phuong
phép sai phan hiru han va phuong phap giai
tich, m6 hinh dap hinh chit nhat (Hinh 1.d) véi

s . 0
s0 0 loai I thoa diéu kién ——| ,_, =0,bo

qua yéu t6 mua (N=0); diéu kién ban dau cua
hai phuong phap giéng nhau H(x, t) duoc lay
theo (14). Cac tham s khac dugc cho trong
Béng 1 — So db loai I11.

- Két qua muyc nudc bio hoa H theo t &
cac mit cit x = 2m; 5m; 15m va 25m dugc chi
ra trong Hinh 2.a, 2.b, 2.c, 2.d twong tng. Két
qua cho thiy c6 sy phu hop cao giita hai

phuong phap. Khi x=0, bién do tridu 1a 0,5m;
khi x=2m, bién d6 muc bao hoa la 0,35m; khi
x=5m, bién d0 muc bao hoa la 0,2m; khi
x=15m, bién d0 muc bao hoa la 2,5cm; khi
x=25m, bién d6 muc bao hoa chi con la 6mm,
nghia 14 dao dong triéu hau nhu tit. Sai léch
muc bao hoa gitta hai phuong phap khong qua
4 mm. Khi x < 15 m, 1éch pha gitra hai phuong
phap hiu nhu khong dang ké; khi x = 25m; thi
léch pha gitra hai phuong phap vao khoang 1
gio.

Phuong phap sai phan hiru han so dd an
Crank Nicolson ciing da@ dugc so sanh véi
phuong phap phén tir hitu han va dugc kiém tra
boi s0 liu thyuc do tai Binh Birc, Long Xuyén,
trong trudng hop khong c6 mua cho thiy ring
cac mo hinh déu mé phong kha phu hop hién
tuong vat ly cia truyén dao dong triéu vao than
dap voi sai sb giita cac phuong phap khong
vuot qua 10% (xem [4])

4. SO SANH KET QUA THU NGHIEM
GIUA HAI PHUONG PHAP TiNH THAM

TUA ON PINH VA TINH THAM KHONG
ON DINH.

Dung phuong phap sai phan hitu han dé
tinh toan kiém tra phuong phdp tam gidc thiAm
nguy hiém, v6i mé hinh thim qua dap hinh chit
nhat (m = m’ = 0) trong ba truong hgp sau:

* Sodd loaiI: H,< H ;

» So db loai II: H, > ﬁ;

* Sodd loai I1I: Hy = H ;

S lidu bai toan cho trong Bang 1. Két qua
tinh toan va so sanh duoc chi ra trong Bang 2.

Bang 1. Cac truong hop thir nghiém

So do Thuy triéu Bién
loai khu Dbic tinh dap Théng sb sai phan
chtra
Zy H T H, (m) L K (m/gio) 17 Sy a (m%/gio) Ax At 0,
(m) | (gi0) (m)
(m) (m) (m | (gio)
1 1,0 0,5 24 0,5 25,5 | 0,2083 1,6 0,08 4,1667 0,5 2 1,0
I 1,0 0,5 24 1,5 25,5 | 0,2083 1,6 0,08 4,1667 0,5 2 1,0
11 1,0 0,5 24 - 25,5 | 0,2083 1,6 0,08 4,1667 0,5 2 0,7

Bang 2. Két qua so sanh
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biém M(x) Jmax Jmin Tong luu luong Q qua dap
So dd trong chu ky T (m*/m/ngay)
loai X(m) | y(m) | PP. PP. Sai PP. PP. Sai s6 PP. PP. Sai
SPHH | TGTNH | s SPHH sb
TGTNH (%) SPHH | TGTNH
(%) (%)
I 21,554 | 1,568 | 0,1484 0,1348 | 9,13 -0,1060 -0,1186 11,86 | 0,1460 0,1448 | 0,88
il 21,650 | 1,714 | 0,1091 | 0,1002 | 8,14 20,1478 20,1595 796 | 0,1677 0,1698 | 1,27
11 21,555 | 1,638 | 0,1273 0,1172 | 8,00 -0,1272 -0,1363 7,17 0 0 -

Két qua tinh toan chi ra rang:

- Sai sb d6 déc thiy luc J,.c cia dong thAm
thdm nhdp vao than dap khong qua 10%,
phuong phap sai phan hitu han ¢6 xu hudng
16n hon phuong phap tam giac thdm nguy
hiém.

- Sai sb do dbc thay luc Jinin cua dong thdm tur
than dap chay ra bién triéu dbi véi so dd loai
I khoang 12%, dbi v6i hai so dd con lai duéi
8%. V& mit gia trj tuyét doi, Jimin cua phuong
phap tam gidc thdm nguy hiém c6 xu hudng
16n hon phuong phap sai phan hitu han,
nghia 1a c6 xu huéng an toan hon néu dugc
sir dung dé tinh toan 6n dinh mai déc khi
thiét k& mat dap.

- Sai s6 tong luu lugng trong mot chu ky tricu
d6i v6i hai so dd loai I va II khong qua
1,5%. Con ddi véi so a6 loai III, thi c4 hai
phuong phap déu dat gia tri bing khong.

- Péi voi so dd loai III, cao trinh muc nudc
tim théy duoc O bién thuong luu cao hon
muc nude trung binh thiy triéu 1a 42 mm d6i

v6i phuong phap sai phan hitu han, va 38
mm dbi v&i phuong phap tam gidc thim
nguy hiém.

5. PHAN TiCH SU' ON PINH CUA MAI
PAP PAT DUOGI TAC DUNG CUA DONG
THAM CHIU ANH HUONG THUY TRIEU

Hinh 3.a, 4.a, 5.a chi ra ring, trong truong
hop Jmax, dong thim chay vao trong than dap,
luc do dong tham tac dong vao phan tir dét co
xu hudng hudng vao trong than dap. Nhu vay,
hat vat liéu cia mdi truong thdm s& c6 xu
huéng tranh dugc hién tugng tach roi khoi khéi
dat. Nguoc lai, trong tnro‘ng hop Jiin, dong
thAm hudng ra bén ngoai, lyc do dong thim tac
dong vao phén tir dat co xu hudng lam phan tu
dat tach khoi than dap. Nén hién tuong sat 16
dat d& xay ra hon. Trong tinh trang nay, néu
cong thém lyc gay ra do cac nguyén nhan khac
nhu: van tdc dong chay, song do tau, do
gio, ...s& rat d& xay ra hién tuong sat 16 bd dap,
kénh.

So sanih cao trinh mSt n66a bad hoadd theot
tail maé caé x = 2,0 m, gida phodng phap giaiitich & Sai Phaa Hoa Hain
[Ax = 0,5m; At = 2 gid; 6, =0,7]

e H(t), X=20m- GT
—=— H(t), X=2,0m - SPHH

°
3

Caotrinh mst:nééabadhoa H (m)
°
8

Thaiag'an t (g'a;

a) x= 2,0mm

Hinh 2a. So sanh myc bo hoa H(t) giita phuong phép giai tich va sai phan hiru han: so dd
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h muc bao hoa H(t) gilta phuong phéap giai tich va sai phan hitu han: so do

Thébgian t (giop
d) x=25m

an

So sé

Hinh 2b,c,d
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Hmax Hmin] x

Bién ha lru

ang SIN: F = 0,5m
[Phwong phip s

1m, T=24 gior; bién thweng luu: H(t) = 0,5m (hiing sb)
: Ax = 0,5m; At =2 gio; 0,=1,0/

phin hiru ha

Caotrinh mé bad hoa (m)

|
|
|
8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

1 1 I
0,00 L e e T — L e
0 1 2 3 4 5 6
Toh fioa (m)
a) Hyax va Hyyi theo x
Jmax & Jmin theo x
Bién ha luu dan T=24 gi; bién thuwgng lwu: H(t) = 0,5m (hiing sb):
n hiru han: Ax = 0,5m; At =2 gid; 0, = 1,0]
0,20 T
|
|
0,15 1

J>0=>nooa tried chali vao fiap
J<0=>nooa trong Iha‘h fia@ chag ra

Toa fiod (m)

b) Jmax va Jinin theo x

Hinh 3. Cic dic trung co ban ciia dong thim - so db loai I
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M &t n660 bad hoa ciE: fiai (Hmax) & coi: tied (Hmin) theo x

Bién ha lwu dang SIN: 1 = 0,5m; Z,, = 1m, T=24 gid; bién thuong luu: H(t) = 1,5m (hiing s6):
[Phuong phip sai phan hiru han: Ax = 0,5m; At =2 gio; 0,= 1,0]

—m—Hmax-x  —e—Hmin-x

T
| A

Caotrinh mdt bad hoa (m)
:
=

|
0 5 10 Toamox(m) 15 20 25
a) Hyax va Hyi, theo
Biea nodhoddoé thuy 16€ Jmax & Jmin theo x

H(t) = 1,5m (hiing s6)
¥ 0,=1,0]

J>0=>no6ou triea chay vao fiap
J < 0 =>nd6a trong thaé fap chay ra

Nodoa thuyi 166 J

TG fioa (m)

b) Jinax va Jin theo x

Hinh 4. Céc dic trung co ban ciia dong thdm - so dd loai IT
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Bie ficindic 64 bad hoa (m)

poidod thug 16¢ Jmax vaamin theo x

,5m; Z,, = 0m, T=24 gioy

At

Biea g dao fioiig moi niféi: bad hoadVlax & Min theo x peTyrerye
Bién ha lwu dang SIN: H = 0,5m; Z,, = 0m, T=24 giir - Max- PR SPHH
Phuong phip sai phan hiru han: Ax = 0,5m; At =2 gio; 0, = 0,7 Min- PP, GT
—¢— Min - PP. SPHH
T T T T T T T
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Toh fiok (m)

b) Jmax va Jinin theo x

Hinh 5. So sanh két qua tinh toan céc dic trung co ban ctia dong thdm - so dd loai III giita hai phwong phap giai
tich va sai phan hitu han.

6. KET LUAN

Phuong phép tinh toan tam giac thdm nguy
hiém & mai dap, déi voi dong thAm chiu anh
huong thay tridu da duge dé xudt nhim dé xac
dinh hai yéu t§ quan trong: tng luu luong
tham trong chu ky triéu va do dbc thiy lyc cuc
dai (Jnax) va cuc tiéu (Jmin) cuia dong tham. Két
qua chi ra ring, sai sb téng luu lwong khéng
qué 1,3%; sai s6 Jnx khong qua 10%, va sai s6
Jimin khOng qua 12%, c6 xu hudng an toan khi
dugc ding dé thiét ké 6n dinh mai déc dap.
Hién tuong sat 16 mai dap, dé, bo song do
nhiéu nguyén nhén:

- Van tc dong chay li vuot qua vén téc
khong x6i cho phép cia dét mai dap, bo
song;

Do céu hinh long dan, doan séng cong,
chiu tac dung truc tiép clia van tdc dong
chay 16n tao nén luc gay x0i 16.

Do tac dong cta tu nhién va hoat dong cia
con ngudi thay dbi cdu tric long din hodc
gdy tai trong bat loi trén mit dap, dé, hoac
bo song.

Do tac dong cua song do gio, do tau va cac
phuong tién van tai duong thiy gy nén,....
Ngoai nhitng nguyén nhan néu trén, trong
truong hop tiép xuc voi dao dong thiy
triéu, mai dap, dé, bo song s€ chiu thém
tac dong xo6i 16 do dong thim khéng on
dinh & ving tam giac thAm nguy hiém gay
ra, dac biét khi dong thdm chay ra bién
tridu tng voi do déc thuy luc J;,. Hién
tuong nay cang nguy hiém hon, khi muyc
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so sanh, kiém tra phuong phap tam giac thdm
nguy hiém trong truong hop mai doc dap, dé,
hodc by séng khac khong, va c6 xét dén anh
hudng cua mua.

nudc trong khu chira cao tao nén tong

luong nude tham ra bién triéu 16n.

Ngoai ra, dé ting kha ning ap dung thyc té
va tinh kha thi ciia phuong phap, mdt so6 nghién
ctru bd sung can duogc tiep tuc thuc hién nham

APPROACH FOR FORECASTING DANGEROUS SEEPAGE AREA
ON THE DAM SLOPE AFFECTED BY THE TIDE

Le Van Duc
University of Technology, VNU-HCM

ABSTRACT: Amplitude of osillation of water table surface and hydraulic gradient under tidal
effect, tend to decrease while the seepage flow enters the earthen dam. Therefore, there exists a
Dangerous Seepage Triangular Area (DSTA) where hydraulic gradient obtains maximum values. Based
on the continuity equation and an assumption on the transmission of seepage oscillation, this DSTA can
be specified. Finite Difference Method (FDM), analytical and DSTA methods were programmed using
EXCEL sofiware for computation and evaluation of simulated results. The numerical experiments show
that the error of total seepage discharge during a tidal cycle between FDM and DSTA methods is less
than 1.3%; and the error of maximum hydraulic gradient is not greater than 12%. Besides, the analysis
on the earth dam slope stability shows that the most dangerous seepage case occurs when the minimum
tidal water level exists as well as maximum hydraulic gradient of out-seepage flow is reached. This is
one of the important reasons that explain plenty of tidal river bank erosions in Mekong River Delta.

Keywords: unsteady seepage flow, tidal earth dam, dangerous seepage area on earth dam slope,

analytical method, finite difference method, Mekong River Delta.
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