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(Bai nhdn ngay 24 thdang 11 nam 2004, hoan chinh sita chita ngay 25 thdang 4 nam 2005)

TOM TAT: Xay dung cong trinh trén nén dat yéu cé rdt nhiéu phutong phdp gia c6 duoc
dp dung & trong va ngoai nudc, tuy nhién phuong phdp ing dung véi dia ky thudt dé gia c6 mdi
déc vdn chua duge cdc nha i van dp dung nhiéu trong viéc thiét k& va thi cong cong trinh. Véi
nhiéu tinh ndng wu vi¢t, nhung vdi dia ky thudt hdu nhw chi dugc iing dung chii yéu trong cong
trinh giao thong va cdc céng trinh bdo vé bor chéng x6i 16 bo séng, kénh...vv. Péng bdng séng
Citu Long hién dang dutgc nha nude chi triong xdy dung hang loat cong trinh bing viéc sit dung
dat tai ché ddp dap ngéin man, dé bao chéng li bdo vé mixa mang va doi séng nguoi din. Bai
viét gidi thiéu cdch tiép cdn phuong phdp tinh 6n dinh mdi déc theo phuong phdp cdn bing gidi
han khi cé gia c6' vdi dia ky thudt trong xdy dung dé dap trén nén ddt yéu & Péng béng song
Citu Long. Véi phdn mém SLOPE/W, cdc tdc gid da ing dung dé tinh todn h¢ sé' én dinh cung
trugt tron vdi cdc truong hop lam viéc khdc nhau ciia cdc I6p vdi dia ky thudt.

1. DPATVANDE

Trong nhitng nam gan ddy, li séng Mékéng lién tiép gy nhiéu thiét hai vé& cd s8 vat chit, anh
hudng ra't 16n d&€n san xut, ddi séng va sinh hoat clia nhan dan. B€ thyc hién chi truong chung séng
1au bén véi 1d, nha nudc da va dang tép trung xdy dung céc cong trinh ki€m sodt 1d, dé dap ngin min,
dé bao chéng 14, ton nén tuyén dan cu trong vung ngap lii...vv, cdc dang cong trinh trén chi y&u duge
ddp trén nén dat y&u bing dat 14y tai chd & Dong bling song Citu Long (DBSCL). Xay dung cong trinh
trén nén dat y&u c6 rit nhiéu phudng phép gia c6 da, dang va sé dugc 4p dung trong nugc va trén thé
gidi. Tuy nhién phuong phép ing dung vii dia ky thuat (VDKT) d€ gia ¢& m4i déc vin chua dugc cdc
nha tr van dp dung nhiéu trong viéc thiét k& va thi cong cong trinh. V4i nhiéu tinh ning wu viét, nhung
VDKT hau nhu chi dugc ing dung chi y&u trong cong trinh giao thdng va cong trinh bio vé by chong
X0i 16 bd s6ng, kénh...vv. P& gép phin tim hidu siu rong hon khd ning dp dung cdc tinh ning khdc
clia VDKT trong xay dung cong trinh dé, dap va gia ¢6 nén méng, cic tic gid dua ra cich ti€p cin
phudng phdp tinh 6n dinh méi doc khi gia cudng VKT, tir d6 rit ra cdch bd tri vai trong gia cudng
méi doc néi chung va dé, dap néi riéng vdi viéc sl dung dat tai chd vao cdc cong trinh dit ddp trén
nén dat y€u ciing nhu trién vong 4p dung ciia né & khu viuc PBSCL.

2.  PACPIEM PAT NEN DQC CAC TUYEN PE PAP & PBSCL

Vi trf cdc tuy€n dé bao, ddp ngin min xay dung & PBSCL thudng bi rang budc bdi cic y€u t&
lich st¥, viin h6a - x4 hoi hoic tuyén xay dung kéo dai nén khé né trdnh nhitng doan phdi di qua viing
dat nén y&u, nhat 1a d6i véi viing c6 su bien ddi dia chat phitc tap nhu Péng Thap Muwi, viing ven
bi€n. Xét trong pham vi d6 sdu 5 - 7m k& tir mat dit (pham vi chiu 4nh huéng ciia tdi trong dé) dat nén
thudng gép la cdc dat loai sét (sét, 4 sét, 4 cét) & trang thai déo cing, déo mém, déo chdy, chdy va
cac loai blin sét, buin 4 sét, biin 4 c4t, ¢6 chia nhidu hop chdt hitu co. Doc ven bién Bac Liéu, Tra
Vinh, Bén Tre, Gd Céng c6 nhitng gidng cét hep cao 3-7m. Tiy theo tirng khu vyc, thit ty sip x&p cic
I6p dat va do bén cla ching ciing thay déi. Vi dy - doc tuyén dé ngin 1 Tan Thanh - Ld Gach & DPéng
Thap Mubi gdp cdc 16p dat sét déo ciing, nita cifng c6 dd bén twong ddi t6t ¢ = 10 - 12°, ¢" = 0.25 -
0.35kg/cm®, nhung ciing gap 18p sét y&u c6 ¢" = 5° " = 0.11kg/em?. Doc theo tuy€n dé bién Bac Liéu
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gip 16p sét chdy, bun sét c6 ¢ =2 - 3, ¢" = 0.07 - 0.09kg/cm?, doc theo tuyé&n dé bién Ca Mau trén
mat gip 16p sét méng do 0.3m & trang thdi déo mém, ¢6 " = 7° ¢ = 0.15g/cm’?, nhung dudi 16p sét
déo mém 12 16p biin sét kha day (trén Sm) c6 @ =1-2°, ¢" = 0.04 - 0.05kg/cm’[1]. Nén dé & PBSCL
chii y&u I» cdc lozi ddt dinh mém y&u, va cdc loai buin sét, bun & sét, bun 4 cat. O diéu kién ty nhién,
chiing ¢6 hé s8 thim nudc bé, khong thé c6 ket nhanh dugc, nhin chung dit nén dé § PBSCL déu
thudc loai di't y&u.

Nhitng y€u t& trén ddy khi€n cho dit bin sét va sét déo chdy c6 tinh 8n dinh cd hoc rét thip,
kha niing chiu ¢ng sui't cng trinh y&u, d& gay trugt 16 khi c6 tdc dong ciia cdc y&u t6 khdc. Vi vay, dé
ting cudng kh ning 6n dinh nén dit, gidm bt khd ning tdc dong cla cic y€&u t& bén ngoai, han ché
x6i 1¢ va trugt nén dat, mdi doc, gidi phdp ding VDKT dé gia c6, bdo vé mai ddc la tudng doi hap 1y
ca vé kinh t€ va ky thuat.

3. PHUONG PHAP NGHIEN CUU VA TRINH TU TINH TOAN

O day chiing toi chon phuong phédp gia ¢& VDKT cho nhitng doan dé bao chdng lii va dédp
ngdn mén twong ddi cao thi cong trong mot mdia trén nén dat yéu § PBSCL. Pat céc 16p VDKT lén bé
mit phan céch gita nén dé va than dé, dong thdi dit cdc 16p VDKT & nhiing cao trinh khic nhau trong
than dé nim song song hodc nghiéng véi mat nén. Lép vai dit & mit nén c6 tic dung phan cich nén
dé va thin dé lam cho khdi dit dip khong lin chim vao nén, 4p lyc dé phan b twong doi ddng déu
trén mit nén va tao diéu kién cho nén c6 k&t tir tir. Lp vai dat nim ngang & trong than dé c tic dung
phén b8 4p luc duge déu theo tirng cao trinh mit cdt ngang dé, ting do bén chéng trugt clia khoi dat
ddp va giam dién tich mat cdt ngang dé.

Si dung phin mém SLOPE/W dé€ tinh todn va so sdnh khd ning on dinh tong thé clia mdi doc
dé hién trang va m4i ddc khi dugc gia c6. Ddnh gid hé s6 an toan véi cdc trudng hgp 1am viéc khac
nhau ciia méi doc, chi rd céc thong s6 dau vao, ddu ra cling nhu phudng phdp tinh todn nhim lam ro
thém kh4 ning @ng dung hiéu qué trong xdy dung cédc cong trinh thuy 1¢i trén nén mém y€u khi dugc
gia cudng bang VDKT.

3.1. Cong cu tinh toan:

SLOPE/W 1a phin mém tinh 8n dinh cia Canada (GEO-SLOPE International, Ltd), dugc quéc
t& hoa, st dung ly thuyét cin biing gidi han vé lyc va mdmen dé xdc dinh hé s an toan chéng lai su
phd hoai (trugt).

a. Tinh todn theo mdt trugt tru tron.
e Gia thi€t : Cac cong thitc vé can bing gidi han dugc thi€t 1dp dya trén 3 gid thi€t quan trong
sau :
- Pitla vatliéu thod min diéu kién Mohr-Coulomb;

- DG&i v6i moi 16p dat trong mit trugt, hé s§ an toan clia thinh phan lyc dinh va thanh phan
ma sét ciia sitc khdng cidt dugc xem 1a bing nhau;
- Hé sd an toan dugc xem la nhu nhau cho céc théi (n thdi).
e Taimdithditacé:
- Céc phudng trinh cin bing : ZX =0; XY = 0; SM=0
va Sn=S=C"+(c', - u)tgd' (1)
Trong d6: Sy, - luc cit ddy thdi; S - dd bén chdng cdt; C' - luc dinh don vi cla dat;
o', tdng ting sudt phap; ¢' - gbc ma sat trong; u - 4p lyc nudc 16 rong;
. Hé s& an toan (Fs) 1a hé s& ma do bé&n chdng cit cin phdi gidm di d€ mat trugt dat dén
trang thdi cAn bang gidi han.
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Viéc phan tich sy 6n dinh ctia méi déc duge thuc hién vdi tirng mit trugt (trong bai bdo nay
ching t6i gi6i han tinh todn cho mit trugt cung tron) thong qua chia nhé khéi trugt thanh cic thoi
(minh nhé) theo phuong diing.

Ap lyc nuée
trong cac ké mit

(Tension
crack zone)

(Nudc) a,

Hinh 1 - Lyc tic dung 1€n mdt manh trugt trong trudng hgp mat trugt cung tron

e Tinh hé s8 an toAn theo phudng phdp cin bing md men:

Tir hinh v& trén ta thdy ring trong mdi trudng hgp téng md men cia tat ci cdc cot dit doi véi
mdt diém chung c6 thé dugce vi€t nhu sau:

DW= S, R-3 Nf+> kWex[Dd|+ A.a-—ith, =0 2)
1

Dau ngoic vudng trong phudng trinh (2) ¢ nghia 1a cdc Iyc ndy dudc xem xét cho cot dit ¢6 luc
D tic dung vao né. Thay phuong trinh (1) (phuong trinh gié tri ca lyc cit huy dong dugc dé thod min
cdc diéu kién can biing gi6i han - Sm) vio phuong trinh (2) va gidi, ta tim dudc hé s6 an toan theo
phudng phdp cin bing moment.

F - >[¢' BR+(N -up)R.tan gg¢'] -

D Wx—Y Nf+) kWe[Dd]+ A.a—ile,
I

Phuong trinh (3) 12 phi tuy€n bdi vi luc phdp tuyén N (tai ddy cot dat) ciing 1a ham ctia hé sd an
toan.

Trong dé6 :
W :Trong lugng toan bd cot dat c6 bé rong b va chiéu cao h
N :Luyc phép tuy&n todn phin tai ddy cot dit
Sm :Luc cdt huy dong dudc tai ddy cot dat.
E :Luc phdp tuy&n niim ngang tai mit ti€p xiic giita cdc cot dat.
KW:Lyc dong dit nim ngang dit tai trong tim mdi cot dat.
:Bdn kinh d6i v6i mét trugt tron hay canh tay don ctia luc Sm dgi vdi mit trugt dang bat ky.

:D0 1&ch thing géc clia lyc phép tuy&n tinh tir tim xoay hodc tim moment.

:Khodng cdch thing ding tir tim cot dit d€n tim xoay hay tim moment.

R

f

X :Khoang cdch ndm ngang tir tim cdt dit dén tim xoay hay tim moment.

E

D :Ngoai lyc tip trung(nhung ¢6 dang phin b& doc theo phuong thiing géc¢ vdi hinh vé)
d

: Khodng cdch thing géc tir tdi tip trung D dén tAm Xxoay hay tdm moment.
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A :Hop luc cia 4p Iuc nuée ngoai lyc. Chi s6 L va R dé chi phia trai hay phdi cia mdi ddc.
a :Khodng cich thing géc tif hop luc cia dp luc nude ngoai luc dé&n tim xoay hay tim moment.

® :Cde hop bdi phuong cla tdi ap trung véi phuong nam ngang. Géc nay do theo chiéu kim
ddng hd tinh tit chiéu duong ciia truc X.

Qni : Luc neo th i céia thanh neo hay luc kéo hiéu dung ciia VDKT doi véi cot di't dang xét.
ti : Khoang céch tir phuong lyc neo tdi tim xoay hay tim moment.
b. Phuong phdp tinh todn:

Phudng phdp cin biing gidi han tong quat (GLE) st dung céc phudng trinh tinh hoc sau day dé
gidi tim hé s an toan :

e Téng cic lyc theo phuong ding doi Voi mdi cot dat, duge ding d& xdc dinh lye phip tuyén N
tai ddy cot dat.

e Téng céc lyc theo phudng ngang d6i véi mdi cot dat, duge diing dé tinh todn luc phip tuyén E
tai mit ti€p gidp gitta cdc cot dat. Phuong trinh nay dugc dp dung mdt cdch tich hgp ngang qua
toan bd khdi trugt (tdc tir trdi sang phai).

e Tdng md men dbi véi mot di€m chung cho tat cd cdc cot, dudc ding d€ tim hé s6 an toan Fm
theo phwong phdp cdn bing moment.

e Téng cdc lyc theo phuong ngang cho tit ca cdc cot dit, duge dung d€ tim hé s an toan Fi theo
pl'urclng phdp can bing luc.

Hé s an todn thod min cad phuong trinh cén bing md men va cin bing luc dudge xem la hé sO
an toan hoi tu ctia phuong phap cén biang gidi han tong quat.

3.2. S¢ dd va trinh ty tinh todn:
a. So db tinh todn:

Xét bai todn 6n dinh tdng thé mai ddc c6 so d5 nhu hinh vé. Hinh 2 md ti sd db tinh todn on
dinh mai doc khi khong gia CLang bing VBKT cudng d cao, hinh 3 md td so dd tinh todn 6n dinh téng
thé mdi déc khi dudc gia c6 nén bing cic 16p VDKT. Khoi dat ddp va dit nén c6 cdc chi tiéu cd ly
nhu bang 1.

Khoi dat dip

Vai D{{,’( \

Khéi dat dip

Pt nén DAt nén
Hinh 2: So db tinh todn khi khong gia cudng Hinh 3: S0 do tinh todn Kkhi gia cudng bang 2 10}
bling VDKT. VDKT

b. Trinh tu tinh todn:

Phuong phdp cung trugt tron xét trong trudng hdp biéu dd lyc dd phian b8 dong thdi trén khip
chiéu rong ddy dé va sy phé hoai xdy ra cling ddng thoi theo cung trugt di qua nén dé va than dé. Néu
dat dép dé tot thi phin lyc dinh va luc ma sit doc theo doan cung di qua thian dé c6 tdc dung lam ting
hé sd an toan chéng trugt cia dé, trong khi d6 phdn nén dat y&€u khong dii khd ning chiu tai. Thuc &
kh1 thi cong, khdi di't duge ddp 1én nén dé c6 dang cuc bd va su phéd hoai xdy ra trudc & nhitng ndi dat
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nén c6 do bén thap. BSi v6i nén dat yéu, cung trugt nguy hiém thudng di qua ca khéi dat ddp va dat

nén.

Trén cd s§ phuong phdp tinh can bing gi6i han tdng quat, md hinh hod sy lam viéc clia VPKT

bing sy 1am viéc cia neo véi cudng do chiu lwc kéo tuong dwong. Véi cdc chi tieu co 1y tuong wng,
tinh 6n dinh mdi d&c cho céc trudng hdp lam viéc khdc nhau. Céc thong s6 diu vao dugc thé hién nhu
bing 1 & 2 duéi day :

Bang 1: Céc dic trung cd I clia dit

T Lap dat w(Tm’) | " (T/m?) ¢'(dd)
Khoi da't ddp : Ldp bin 4 sét 1.709 9 8
2 | Batnén : Lép cit min 1in bin sét 1.834 6 22

Bing 2: Thong s md hinh ho4 neo vii dia ky thuat

TT | Cubong dj (T) Chiéu dai dinh két(m) Dang neo mé ta Ghi chii
1 3 Toan bd chiéu dai neo Bién sd (Variable) Neo (Vai DKT)
2 3 Toan bo chiéu dai neo Bién sd (Variable) Neo (V4i PKT)
Luu y:

Chiéu dai dinh két (bonded length) duge xem nhu Ia phén neo trong dit cin thiét d€ lam cho
khd ning ty kéo tudt bing vdi kha ning chiu kéo dit ciia vai.

Tong khd nidng chiu Iyc dugc gdn biing cudng do chiu kéo dit. Mat trugt bat ky di ngang qua
I6p vdi & phia truéc doan dinh k&t s& bi cin lai bdi kha ning chiu kéo dit. Cic mat trugt di
ngang qua doan dinh k&t s& bi cin bdi mét phin ciia Iuc kéo tudt.

SLOPE/W gid thi€t ring Iuc chdng kéo tudt ti 18 tryc ti€p vdi phin dinh két phia sau mit trugt
né€u ta tuy chon Variable cho Iyc neo.

Sic neo cla vai = Tong khd niing chiu luc da chi dinh * Chidu dai hiéu dung/ Chiéu dai dinh
két.(chi€u dai hi¢u dung 12 chiéu dai cia neo VDKT con lai tinh tir diu neo trong dit t6i vi tri
mit trugt nguy hi€m nhat).

Trong bai vi€t nay gia ¢6 VDKT dugc md phéng nhy tii neo véi toan b6 chiéu dai 16p vai l1a

chi€u dai dinh k&t (bonded length) diéu nay tily thudc hinh thitc lién k&t véi k&t c&u nio dé dé€ giir vai,
tdi tdc dung thuc sy dugc chon 1a thay ddi (tuy vi tri cdt ngang qua 16p vai), va khdng c6 dp luc nude
16 réng.

Trinh tu tinh todn:
Tinh todn v6i médi d6c khong gia cudng VDKT.

Tinh todn véi cdc trudng hop 1am viéc ciia VDKT khi dit nim ngang vdi cdc chi€u dai, su xip
x€p khic nhau.

Tinh todn véi cdc trudng hop lam viée clia VPKT khi dit ndm xién v6i cdc gée dbc khdc nhau.

Tinh todp 6n dinh tSng thé m4i déc theo phuong phdp trugt tru tron khi gia cudng mdi doc
bing 4 16p VPKT, mdi 16p cdch nhau 2m véi cdc trudng hdp 1am viéc khéc nhau.

c. Két qud tinh todn :

SLOPE/W tinh todn 6n dinh tdng thé véi hai trudng hop 6 gia ¢ VDKT va trudng hgp mdi doc

khong gia ¢6 cho ta k&t qué dugc dugc thé hién nhu bang s6 3 dudi day:
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Bang 3: K&t qua tinh toin &n dinh tdng thé mai ddc

TT Trudng hgp lam vigc Phu luc Kmin
1 Ma4i doc khong gia cudng VOKT 1 1.095
2 | Mdi doc gia cudsng VDKT niim ngang 2 1.140
3 Mii doc gia cudng VDKT nghiéng 10° 3 1.155
- Mii doc gia cudng VDKT nghiéng 20° 4 1.175

Nhin xét k&t qua tinh todn:

= K&t qua tinh todn trong bang trén chi o ring: Kha ning &n dinh tong thé clia mdi doc sé dudc
ci thién ro rét néu dudc gia cudng hgp 1y VDKT trong xdy dyng cong trinh trén nén dat yéu &
BBSCL.

= Chiéu dai hiéu dung clia vdi gia cudng cang 16n thi médi déc cang 6n dinh.
» Mitd6 gia cudng VDKT cang day méi ddc cang viing chic.
» Géc nghiéng cang 1n hé s& 6n dinh méi doc cang cao, khd ning an toan 16n va tiét kiém vai.

* Pham vi géc nghiéng hgp ly tir 150+300

4, KET LUAN

Tinh todn 6n dlnh de, dap dat, cong trinh dat ddp ndi chung chinh la tinh todn on dinh tdng thé
méi doc khéi dat ddp va dit nén. Phuong phdp ing dung VDKT trong gia cudng khoi da't dip trén nén
di't yé&u 1a cd s& khoa hoc mang y nghia thuc ti&n cao trong viéc sif dung dit dip tai chd trén nén yéu
cho cdc codng trinh xdy du’ng & PBSCL. Qua nhitng k€t qua phén tich dinh gid trén ta thdy d@ng dung
VDKT trong viéc gia ¢ 6n dinh mdi doc dat dap 1a ri't kha quan. Bai todn md ra trién vong ap dung
VBKT dugce ding dé gia ¢6 mdi ddc ¢ mot s6 linh vic chii y&€u trong cdc cong trinh thuy 1gi, giao
thong nhu dé, dip, dudng xd dac biét 1a dé bao chong 1ii, ddp ngdn min, cong trinh bio vé bd sdng,
kénh..vv. & khu vuc chiu thé mau m3 nay.

ESTIMATION OF SLOPE STABILITY BASED ON LIMITED EQUILIBRIUM
METHOD BY USING GEOTEXTILES TO ENHANCE DIKES AND DAMS
CONSTRUCTION ON THE WEAK SOIL FOUNDATION IN THE MEKONG
DELTA.

Nguyén Pinh Vugng, L2 Viin Tudn
Southern Institute of Water Resources Research

ABSTRACT: There are many methods to enhance construction works in the weak soil
foundation in Vietnam and foreign countries, however, using geotextiles to enhance slope
stability has still not applied commonly in design and construction. Although it has multipurpose
usage, geotextiled has been applied only in transport construction and river bank protection
works. Recently many works have been invested by using local material to build as dikes or dams
against flood or salt water in the Mekong delta. The paper has introduced an approach about
estimation of slope stability based on limited equilibrium method having geotextiles in dikes or
dams construction in the weak soil foundation in the Mekong delta. By using Slope/W software,
safety coefficient for slip circle has been estimated with many alternatives of geotextiles lavers.
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Phu lyc 1: Két qud tinh todn én dinh mdi déc khi khéng gia cuong VDKT

25 —

Soil: 1
Description: Bun a set
20 |-Soil Model: Mohr-Coulomb
Unit Weight: 17.09
Cahesion: 9
p P8 Deséription: PHUONG AN GIA CO BANG VAI DIA KY THUAT
= 15 Comments: VAI GI CUONG (13-14-15-15)m
E Analysis Method: GLE
g
[ P Soil: 2
% 10 Geofabric i Description: Cat min lan bun set
N : Soil Model: Mohr-Coulomb
b, Unit Weight: 18.34
'U:‘ B Cohesion: 6
Geofabric ~J hi: 22 |‘
g =
o I | I |
0 10 20 30 40

Distance (m)

Phu luc 2: Két qud tinh todn &n dinh mdi doc khi gia cuong VPKT ndm ngang
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TAP CHi PHAT TRIEN KH&CN, TAP 8, S0 6/2005

Elevation (m)

25—

T

i

Soil: 1
Description: Bun a set
20 |-Soil Model: Mohr-Coulomb
Unit Weight: 17.09
Cohesion: 9
p Phi:8 Description: PHUONG AN GIA CO BANG VAL DIA KY THUAT
8 Comments: VAL GIA CUONG (11-15-13-10)m NGHIENG 10 DO
Analysis Method: GLE
Soil: 2
Geofabric Description: Cat min lan bun set
o Soil Model: Mohr-Coulomb
Unit Weight: 18.34
Cohesion: 6
Geofabric Phi: 22 F
5
" | | ] ]
[1] 10 20 30 40

Distance (m)

PHU luc 3: Két qud tinh todn 6n dinh mdi déc khi gia cuong VDKT nghiéng 100
Phu luc 4 : Két qud tinh todn én dinh mdi déc khi gia cuong VDKT nghiéng 200

Elevation (m)

25 —

Soil: 1

Description: Bun a set

20 |-Soil Model: Mohr-Goulomb
Unit Weight: 17.09
Cohesion: 9

" Phi: 8

Geofabric

i
il

SEEEEEEEE

Description: PHUONG AN GIA CO BANG VAI DIA KY THUAT
Comments; VAI GIA CUONG (11-14-13-10)m NGHIENG 20 DO
Analysis Method: GLE

Soil: 2

Description: Cat min lan bun set
Soil Model: Mohr-Coulomb

Unit Weight: 18.34

Cohesion: 6 l‘

S

Distance (m)
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