NGHIEN CUU XAC PINH MAT TRUQT NGUY HIEM NHAT
KHI TiNH TOAN ON PINH MAI DOC

TS. NGUYEN CANH THAI

Truong Dai hoc Thuy loi

ThS. LUONG THI THANH HUONG
Truong Dai hoc Thuy loi

Toém tit: 7 rong thuc té khi mdi doc bi mat én dinh, mdt truot cé thé cé nhiéu hinh dang khac
nhau. Tuy nhién, khi tinh toan phdn tich on dinh mdi doc do khé khan trong viéc lya chon xdc dinh
hinh dang mat truot nén thong thuong dang mat truot tru tron dwoc lva chon. Trong phdn lon cac
trweong hop, mat trueot tru tron cho két qua phit hop. Tuy nhién, trong mét sé trwong hop, hinh dang
mat truot khdc xa so véi mat truot tru tron, dén dén két qua tinh toan theo mat truot tru tron co sai
56 1om. Trong bai bdo cdc tac gia da tién hanh danh gid hé sé an toan én dinh ciia mét sé hinh dang
mdt cdt dap theo phwong phap mdt trueot tron truyén thong va hé sé an toan o6n dinh nhé nhat théng
qua xdc dinh mdt trieot t0i wu. Két qua nghién civu cho thdy khi ddp cé tang phan dp, sai sé giita
cdc phirong phdp tinh todn cé thé dén 20-30%. Trong truong hop ndy can phdi sir dung phwong
phap tinh todn 6n dinh xét téi mdt triwot nguy hiém nhat dé dam bdo an toan.

1. PAT VAN PE

Trong cac cong trinh xay dung nhu thuy loi,
thuy dién, giao thong... thudng xuyén gip céc
mai doc dao, dap. Khi d6 can phai tinh toan on
dinh mai déc dé xac dinh hinh dang mit truot va
hé sb an toan nho nhit ciia mai dé¢ nham dam
bao dd an toan cho phép. Do viéc xac dinh chinh
Xac mat trugt nguy hiém nhat gip nhiéu kho
khin nén trong phan 16n cac truong hop chi tinh
toan cac mit truot dang cung tron. Gia thiét mat
trugt dang cung tron don gian hoa viéc tinh toan,
dac biét khi cac chuong trinh may tinh dugc s
dung dé tim mat trugt tron c6 hé sb an toan nhé
nhit. Tuy nhién, trong mot so truong hop, mit
truot nguy hiém nhat khong thé mé ta gan dung
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la mat tron. Trong nhitng trudng hgp nay, viéc
tinh toan hé s an toan 6n dinh véi gia thiét mat
truot tron s& dan dén sai sb 16n.

Vi dy, céc tai liéu nudc ngoai da dé cap dén
hién tuong sat mai cua dap Waco - My nhu mét
hién tuong dién hinh, trong d6 hinh dang mat
truot khac rat nhiéu so véi mit truot tru tron, hé sb
an toan tuong tmg ciia nd chi 1a 1,08 (dap thyc té
da bi mat 6n dinh) so voi hé s6 1,32 ctia mit trugt
tru tron tinh toan (sai sb 22%). Do 46, viéc xac
dinh mat trugt nguy hiém nhét cling nhu tim dugc
nhiing trudng hop co6 su sai 1éch 16n gitra viéc tinh
toan theo mat truot nguy hiém nhét v6i mit truot
tron ¢6 ¥ nghia rat quan trong gop phan nang cao
d6 an toan khi tinh toan thiét ké mai doc.

1993

Mgt cét dop trusc khi by trugt
ndm 1982-1993
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Xac dinh mat trugt c6 hé sb an toan 6n dinh
nho nhat 14 mot van dé quan trong trong tinh
toan On dinh. C6 rat nhiéu thuat toan da duogc
phat trién nham muc dich ty dong hoa qua trinh
tim kiém nay.

Viéc xac dinh mat trugt try tron nguy hiém
nhat tuong d6i don gian. Phan 16n céc phan
mém may tinh sit dung mdt ludi tdm trugt, ung
v&i mdi tAm truot tinh toan véi nhiéu ban kinh
khac nhau dé tim ra mat trugt nguy hiém nhat.
D6i v6i dap co mit cat phirc tap ¢ thé ton tai
mot s6 diém cuc tri dja phuong do d6 can thyc
hién qua trinh tim kiém rong véi cac diém xuat
phat tim kiém khéc nhau, budc ludi nho dé dam
bao tim ra hé s6 an toan on dinh nho nhéat.

Viéc xac dinh mat trugt nguy hiém nhit c6
hinh dang bat ky phtc tap hon rat nhiéu, di co
nhiéu tac gia da dua ra cac k¥ thuat tim kiém
khac nhau dé xac dinh mat trugt c6 hinh dang
bat ky dy. Phan 16n cac phuong phap tim kiém
mit trugt nguy hiém nhét co hinh dang bat ky
thuong duge két hop duoc voi cac phuong
phap tinh toan 6n dinh cho phép tinh toan mit
trugt ¢6 hinh dang bat ky nhu phwong phap
Janbu, Spencer, Morgenstern —Price, Can bang
gidi han tong quat (GLE) ..

Trong nhiing nam gén day, quy hoach phi
tuyén da trd nén pho bién trong viéc xac dlnh
mit trugt nguy hiém nhat trong phan tich 6n
dinh mai ddc bang cong cu tdi wu hoa. Theo
huéng di nay, Baker [1] két hop phuong phap
quy hoach dong voi phuong phap Spencer dé
tim ra mat truot nguy hiém nhat. Celestino va
Duncan [2] da xdy dung thuat toan trong dé tai
moi thoi diém dich chuyén 1 diém trén mit
trugt theo mot phuong xac dinh nao d6 dé tim ra
mit truot nguy hiém nhat. Van Uu Nguyen [5]
st dung k¥ thuat phan xa don hinh, Venanzio[8§]
gan day dung k¥ thuat tim kiém ngiu nhién theo
ly thuyét Monte Carlo cho cing muc dich tim
kiém mit truot c6 hé sé an toan 6n dinh nho
nhat.

Bén canh cac phuong phap phan thoi dé tinh
toan on dinh truyén thdng, viéc sir dung phuong
phap phan tir hitu han (FEM) ciing phat trién.
Thong qua viéc tinh toan ung suit, bién dang,
ap luc k& rong, s& tién hanh tinh toan hé s an
toan 6n dinh va xac dinh mit trwgt. Uu diém cua

FEM 1a xét dugc tinh chat phi tuyén cua vat
liéu, khong phu thudc vao cac gia thiét vé& hinh
dang mat trugt va tuong tac gilta cac thoi nhu
phuong phap phan thoi truyén thong.

Tuy nhién viéc xac dinh cac thong sd, chi
tiéu cua vat liéu phuc tap hon, doi hoi thoi gian
tinh toan lau hon. Viéc xac dinh mat truot khi
tinh toan 6n dinh bang phuwong phap phan tir
hitu han duoc dé cap trong céc tai li€u [4,9,10].

Sw xudt hién cdc ky thudt nay la mot buoc
tién trong viéc xdc dinh hinh dang ciia cac mat
trueot ciing nhir cdc hé sé an todn tuwong ing.

2. CAC KY THUAT TiM KIEM MAT TRUQT
THEO LY THUYET MONTE CARLO

Phuong phép Monte Carlo la ky thuat tim
kiém mot cach ngau nhién, cAu trac cua no rat
don gian. Trong thuc té, do 1a k¥ thuat dua trén
su tong hop ngiu nhién cua cac mit truot thur.
Theo cach tién hanh thir cung truot, phuong
phap Monte Carlo c6 thé chia thanh 2 nhom:
phuong phap budc nhay ngau nhién va phuong
phap di chuyén ngiu nhién.

Phuong phap budc nhay ngau nhién dua trén
viéc tao nén mot cach ngau nhién mot s6 luong
I6n cac mat truot thir va thira nhan mat truot
nguy hiém nhét 1a mat truot c6 hé s an toan
nho nhat. Vi cac giai phap mit truot thir nay
dugc tao nén ma khong xét dén 101 giai tot nhat
hién c6 (mat trugt c6 hé s6 an toan nhd nhit
hién tai), nén k¥ thuat ndy van tho so va thiéu
chién luoc tim kiém hiéu qua. Do d6, khi s6
luong cac bién khong nho, kha ning tim duoc
hé s6 an toan nho nhat chi 1a 1y thuyét.

Phuong phap dich chuyén ngiu nhién, trai
lai, tao nén cac mit truot ngau nhién dya trén
mit truot c6 hé sb an toan 6n dinh nho nhit hién
c6 bang cach thay d6i nho cac diém trén mat
truot. Két qua 1a viéc tim nghiém t6i wu co thé
dat duoc dé dang hon.

Tim kiém mit truot nguy hiém

Khi d& cap dén bai toan on dinh méi ddc hai
chiéu, trong hé toa d6 d& cac Oxy, c6

y=t(x) la ham toan hoc mé ta duong bao gidi
han trén cung ciia 16p dat (kich thudc hinh hoc
cua dap)

y=s(x): 1a ham mo ta mat trugt.

y=2(x): ham m ta muc nudc ngdm trong mai
déc néu chiing c6 ton tai
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li(x): ham mo td duong phan cach gifta cac
16p dat khac nhau.

Mat truot phai dugc xac dinh trong ving mat
phing xy. Cach don gian dé thuc hién diéu nay
la gia dinh hoanh d¢ cua cac diém trén mit truot
nam giira 2 bién:

Xmin < X < Xmax

Tung do céc diém thudc mat truot ndm gitra bién
thap nhat h(x) va dudng bao trén dinh t(x) dam bao:
h(x) < s(x) < t(X) v 61 VX: Xmin < X < Xpmax

YA

=s(x) V,

e
=h(x) Diém i

X
Hinh 3. Mdt cdt ngang mdi doc

Muc tiéu cua bai toan

Mot mat trugt ¢6 kha niang xdy ra co thé
dugce xdp xi bang mot duong thang giy khuc
gém n diém: Vi, Vi, Vs,....V,, ma céac toa do
cua ching (x1,y1), (X2,¥2), (X3,¥3),- -+, ()gn,yn) déu
chua xac dinh. Nhiing toa d6 nay c6 thé coi nhu
céc thanh phan ctia mang 2n chiéu:

S={X1,y1.X2,y2,. .- SXnyn} ‘

Moi mét trugt c6 kha nang xay ra déu duoc
dai dién bang mot diém S 1a mang 2n chiéu.
Giira tat ca cac mat truot co kha nang xay ra,
mit truot can quan tim 13 mat truot ¢6 hé s an
toan nho nhat, tac 1a mit trugt nguy hiém nhét.
Béng cach nay, viéc tim kiém mit truot nguy
hiém 14 t6i wu hoa cdc ham muc tiéu F 1a hé so
an toan tuong ng voi mang S

Min F(S)

Dé mit truot dam bao vé mat hinh hoc, mot
sd diéu kién rang budc ciing duoc dit ra voi cac
bién:

Xi<xy  voii=ldéni=n-1 (1)

yi=t(xj) voii=lvai=n )

h(xl) <y <t(xj) v6ii=2 dénn-1 (3)

Diéu kién rang budc (1) dam bao cac diém
luon theo thir tu trong subt qua trinh dich
chuyén @ tim t6i vu. Diéu kién (2) va (3) dam
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bao cac diém bén ngoai cuing cuia mat trugt luon
nam trén duong bao ngoai cing 1a mit phia trén
trong khi cac diém khac nam bén dudi duong
nay. Ca 3 diéu kién nay dam bao dang hinh hoc
ctia mit truot luén duoc kiém tra trong sudt qua
trinh t6i uru hoa.

F(So)>F(Si)>...... >F(Sk)> F(Sk+1)

Trong d()

Sk = {x“,y" 1X 2,y 2K Xy}t

Sk+1_{Xk ! ,y 1,x 1z,yk 12,....,x

(x*,y"): toa do diém thir i trén mit truot &
budc thir k ctia qua trinh t6i wu hoa.

( kﬂi,ykﬂi): toa d6 diém th(r i trén mat truot &
bude thi k+1 ciia qué trinh tdi uu hoa.

Céc buoc xu ly thuét toan chi tiét duoc trinh
bay trong tai liéu [8]

3. ANH HUONG CUA CAC DANG MAT CAT
PEN ON PINH.

Thoéng qua viéc tim kiém mit truot ¢ hinh
dang bat ky cac tac gia trudc ddy da di dén két
luan trir truong hop do diéu kién dia chat khong
ché (cac vét xen kep, cac vét nut, tang d4) tao
nén cac mat trugt khong phai la cung tron, trong
tinh toan c6 thé gia thiét 1a mat trugt cung tron
ma khong dan dén sai s6 1on. Spencer [6] nhan
thiiy mat truot tron cé hé sd an toan nho nhét
cling twrong dwong voi hé sd an toan nho nhat
cua mat trugt dang cong logarit. Celestino va
Duncan [2] va Spencer [7] thdy rang khi tinh
toan 6n dinh cho mit truot c6 hinh dang bét ky,
mit trugt nguy hiém nhat tim dugc thong qua
cac ky thuat tim kiém vé co ban 1a tru tron.
Chen [3] cho ring mat trugt nguy hiém nhét 1a
mat cong dang logarit. Tuy nhién cac tinh toan
cho thr?iy su sai khac giira hé s6 an toan 6n dinh
nho nhat cua mit truot dang tru tron va hé s6 an
toan 6n dinh nhé nhét cia mat truot dang cong
logarit rat nho c6 thé bo qua trong thyc té.

Trong cic nghién ctu trude ddy mit cat dap
thuong 12 mit cat dong chat, don gian. Dé danh
gid anh huéng cua hinh dang mit cit dap dén
on dinh mai dap (hé s6 an toan va hinh dang mat
trugt) cac tac gia da tién hanh khao sat mot sb
truong hop tinh todn bao gom mit cat dap dong
chat, dap co tuong 18i va dap c6 tang phan ap &
ha luu.

Thuét toan t6i vu tim kiém mat truot nguy
hiém nhét theo phuong phip Monte Carlo di

k+1 k+t1 T
n» n}



dugc 4p dung trong phan mém Geostudio cua
hang GEOSLOPE international LTD. Céc tac
gid da sir dung phan mém nay dé tinh toan 6n
dinh mai dap. Phuong phép tinh todn 6n dinh
Morgenstern-Price thoa man dugc cac diéu kién
can béng va tinh toan dugce cho mit truot bat ky
duge sir dung. Ung v6i mdi truong hop tinh
toan hé s6 an toan on dinh ctia mai ddc duogc xac
dinh bang hai phuong phap: a) hé sé 6n dinh khi
tinh béng mat trugt tru tron truyén théng theo
phuong phap Morgenstern-Price (Ky.p) va b) hé
s6 an toan 6n dinh cling nhu hinh dang mat
trugt khi mat trugt dugc xac dinh theo ky thuat

t6i wu dé tim ra hé sb an toan on dinh twong tng
(Ktéiwu ) . i

a. bap dong chat

Mit cit dap duoc xét la dap déng chét trén
nén da. Pap co chiéu cao 40m, do ddc mai
m=3.5 , dung trong y=20 (KN/m?), lyc dinh C=20
(KN/m’),  cac  gbc ma  sat  trong
@=25°,15°, 10°, 5°, Két qua tinh toan cua 2
phuong phap va sai sd giita 2 phuong phap
duoc thé hién trong bang 1. Mat truot tru tron
c6 hé sb an toan nhoé nhit va mat truot nguy
hiém nhét dugc thé hién trong hinh 4

Bang 1. Két qua tinh todn, ddp cao 40m

B

Truong hop | THI TH2 TH3 | TH4
K wp 2.13 | 1377 | 0.655 | 0.795

K i 212 | 1372 | 0.65 |0.791
Sai s6 % 0.42 | 0.364 | 0.769 | 0.506

Két qua tinh toan cho thay: Vi dap dong chat,
sai sb gilta 2 mat truot try tron va t6i uu 1a khong
dang ké (<1%). Trén hinh 4 cho thiy hai mat truot
gin tring vao nhau. Tac gia di khao sat cic
trudng hop dap co chidu cao khac nhau, két qua
tinh toan ciing dan dén két luan tuong tir.

Hinh 4. Mt trueot try tron va mdt trieot nguy hiém nhat TH2

b. Bap c6 tudng 16i

Xét mat cat dap 1a loai dap co tuong 15i, chidu
cao dap H=40m, hé s6 mai m=3.5 c6 hé s6 mai 16i
m; thay d6i (m;=0.5, 1.0, 1.5), khoi dét 2 bén c6 chi
tiéu yu=18(KN/m’), p=20°, Cpn =15(KN/m?), k=
5.10” (m/s). Két qua tinh thé hién trén bang 2.

Bdng 2. Két qua tinh todn véi ddp c6 twong 16

/¢/C | HEsO Sai s0
e mal 15 K try tron K 6iw %
20/15120 | 0,5 1.546 | 1.523 | 1.51
1,0 1.48 1.426 | 3.79
1,5 1.364 | 1336 | 2.10
20/10/20 | 0,5 1.495 1.417 | 5.50
1,0 1.364 | 1.272 | 7.23
1,5 1.157 | 1.115 | 3.77
20/20/20)| 0,5 1.564 1.562 | 0.13
1,0 1.609 1.573 | 2.29
1,5 1.545 1.521 1.58
20/15/10 | 0,5 1.535 1.522 | 0.85
1,0 1.45 1.402 | 3.42
1,5 1.323 1.3 1.77
20/15/25 | 0,5 1.558 1.536 | 1.43
1,0 1.51 1.453 | 3.92
1,5 1.402 1.373 | 2.11

N
Nej
W

Hinh 5a. ¢ 15, =10°

Hinh 5b. D i5i :]50

1.562
1.564

/g

Hinh5 c. @ 5 =20°
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Tur két qua tinh toan cé thé rt ra mot sé nhan
xét nhu sau:

* Khi mat cdt giong nhau (hé s6 mai 18i nhu
nhau):

- Chi tiéu ¢ cua 16p dat 15i tang, chénh léch
giita chi tiéu ctia 2 10p dat khdi 1 va 2 giam , sai
s6 cua 2 mit truot 1a nho nhét.Tuong tu chi ti€u
¢ dat 18i giam, sai s6 gitra 2 mat truot nay 1a 16n
nhit. Dap dong chat, sai sb nay 1a khong dang
ké. Véi cac truong hop duoc khao sat, sai sd cia
hé s6 an toan 6n dinh 1a 1-8%

- Hinh dang cung truot: véi dap 2 khdi, co
duong bao hoa nhu nhau, mat trugt ¢6 xu hudng
cit sau vao 18i dat co chi tiéu ¢ nho. Phan mat
trugt qua 161 dat c6 chi tiéu ¢ nho c6 do cong
16m hon so v6i hinh dang mat trugt tru tron.

- Anh huéng cta lyc dinh C, khi tang chi tiéu
C cua 15i, chi tiéu giira 16p dat 156i va 10p dat bén
ngoai chénh 1éch nho nhat ( C cung bang 20),
sai sb gilta mdt truot nguy hiém nhit va mat
trugt try tron 1a nhé nhat. Chi tiéu C cua 2 16p
dat cang khac nhau, sai s6 cang 1n.

- Anh huoéng cua luc dinh C dén sai sb mat
truot nguy hiém nhit va mat trugt tru tron nhd
hon su thay ddi ctia goc ma sat trong @.

V& hinh dang cung trugt, mat trugt cat qua
dét co chi tiéu C nhoé do cong mét trugt nho hon
s0 v&i mit truot ¢ hé s6 C 16n.

* Anh hwéng cia mdi doc 16i: V6i cac mai
161 thay doi, sai s6 gilta mat trugt try tron va mat
trugt nguy hiém nhat ciing khac nhau. Xét trong

diéu kién cung chi tiéu @, C, sai sb gitta 2 mit
trugt truong hop mai m=1 13 1én nhat. Hinh
dang mat trugt cho théy:

- Mat trugt qua vi tri c6 duong bao hoa sau
hon so véi cung tru tron, mit truot thay doi cang
gap, d6 cong cang 1on.

- Sai khac giira 2 mat trugt phu thudc vao phﬁn
ti 16 mat truot di qua cac 16p dat khac nhau.

Hinh dang mit trugt cling nhu hé s6 an toan
on dinh cua mot sb to hop tinh toan c6 mai 16i
m;=0,5 v6i cac chi tidu cua 16i y,=20 KN/m’,
C;=20 KN/m?, K;=le-6 cm/s va goc ma sat
trong thay ddi @bh1=10°, 15°, 20°, duoc thé hién
trong hinh 5a, b, c.

c. Pap c6 tang phan 4p ha luu

Khi hé s an toan 6n dinh cta mai déc nhod
hon hé s6 an toan 6n dinh cho phép, can phai xir
ly dé dam bao an toan bang cach ting do thoai
cla mai, ha thép duong bao hoa, lya chon vét
lidu dap dap khac co chi tiéu co 1y cao hon, sir
dung cac bién phap gia cb ... D6i voi dap dip
trén nén dat yéu, mat trugt c6 xu hudng an sau
vao trong nén, viéc tang d6 thoai cua mai co
hiéu qua khong cao. Mot trong cac bién phap
phd bién nhit dwoc sir dung 13 1am ting phan ap
o thugng, ha luu dé tang on dinh. Dé nghién ciru
anh huong cua tang phan ap dén 6n dinh cia
mai déc va hinh dang mit truot cac tac gia da
tién hanh khao sat mot s mat cit dap c6 chiéu
cao khac nhau, tmg véi mdi chiéu cao dap tinh
toan voi cac chiéu dai ting phan ap khic nhau.

Bdng 3: Chi tiéu co Iy ciia cdc mdt cdt dap tinh todn

Dap Nén Tang phdn ap
TH khao sat ¥ bh/yn , C ¥ | C ¥ . c
(KNm’) | P (RN | (kNm')| P | (KNm?) |(KNmiP)| P | (KN/m?)
Dap dét dong chat
20 20 15 16 7 10 16 | 10 10
H=12m
Pap 2 khdi H=20m
20/18 | 15/17 | 20/22 | 16 7 10 16 | 10 10
ki1/k,=50
Pap 2 khéi H=40m 2018 | 1517 | 2022 | 16 | 14| 12 18 18 18

Tuy theo chiéu dai tang phan ap, loai vat
liéu 1am tang phan ap, ciing nhu cac chi tiéu
vat liéu lam déap, nén, hai phuong phép tinh
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toan cho két qua khac nhau. Két qua va sai s6
cho cac truong hop tinh toan dugc thé hién
trong cac bang 4,5,6.



Bang 4. Két qua tinh todn ddp cao H=12m

L phan ap 0 1H 2H 3H 4H

K mp 0.689 | 0.793 | 0.870 | 0.975 | 1.045
Kgiw |0.678]0.761 | 0.827 | 0.895 | 0.937
Saisd % | 1.622 | 4.205 | 5,199 | 8.939 | 11.53

Bdng 5. Két qud tinh toan ddp cao H=20m

Lphandp | 0 | 1.0 | 1.5H | 2.0H | 3.0H
K sr 053 1070 | 0.8 | 0.87 | 1.02
Kaiw | 053 |0.67] 0.72 | 0.78 | 0.86
Saisd% | 1.12 | 3.98| 10.0 | 10.6 | 18.8

Bdng 6. Két qua tinh todn ddp cao H=40m

L phén ap 0 1H 1.5H 1.7H
K wp 0.855 | 0.915 | 0.969 | 1.022
K i v 0.853 | 0.857 | 0.901 | 0.948

Saisb% | 0.234 | 6.767 | 7.547 | 7.806

0.937

Hinh 6¢. Bdp H=40m, Chiéu ddi phan dp L= 1,7H

Két qua tinh toan cho thay chleu dai tang
phan ap cang 16n sai sd giita hé s6 an toan 6n
dinh tinh toan theo phuong phap mait truogt tru
tron véi mat truot nguy hiém nhat cang 1on.
Trong céc két qua tinh toan co truong hop sai s6
1én dén 18.8%

Két qua xac dinh mit trugt nguy hiém nhét
cho thay khi co tang phan 4p, hinh dang mat
truot khac hdn mait tru tron (hinh 6a, b, c¢). Do
anh huong 16p phan ap, mit truot khong cat sau
xudng nén ma c6 xu hudng nam ngang, dic biét
doan dudi tang phan ap... Do d6 sai s6 va hinh
dang cia 2 mdt truot khac nhau lon thay doi
theo chiéu dai cua 16p phan ap. Nhu vay, s& co
truong hop mait trugt tru tron dat hé sb an toan,
trong khi mat truot tinh b'fmg ky thuat t6i wu hé
s6 an toan 6n dinh <1. Sai sO trong trudng horp
nay 16m, c6 thé 1én t6i 20%, néu khdng ché h¢ s6
on dinh ctia mdt trugt tru tron sat véi hé sd an
toan On dinh cho phép thi khong dam bao duoc
an toan cua cong trinh.

Hinh dang mat truot tim duoc phu hop Vorl
cac két qua quan trac ctia cac mai doc bi mét 6n
dinh khi ha luu c6 tang phan ap hodc mai ha luu
rat thoai.

Kiém tra 6n dinh dap nhiéu khdi co tang
phan ap

Tinh toan cho dép dat nhiu khéi, c6 thiét bi
thoat nudc kiéu 6ng khoi & ha lwu. Mit cét dap
nhu trong hinh 7. Mai thugong luu dap: tao co
chiéu rong b=4m, tai cao trinh +198m, h¢ s6 mai
tu dinh dap dén cao trinh co m=3,25; tir cao trinh
co dén chan mai m=3,5. Bao vé mai thuong luu
bang da x4y kich thudc (70 x 70 x 25)cm. Mai ha
luu dap: tao co chiéu rong b=4m tai cao trinh
+200m, bd tri bé phan ap ha luu tai cao trinh
+190.00 ( & vi tri long song). Hé s6 mai tir dinh
dap dén cao trinh co m=3,25; tir cao trinh co dén
bé phan ap ha luu m=3,5; tir bé phan 4p qua thiét
bi tiéu nude dén chan dap m=2,0.

Bang 7. Cdc chi tiéu tinh todn ddp nhiéu khoi

. ox N bh C K - ox ™ bh C K
Loai dat ("E"//m3) (Ty/m3) ? | kg/em? | (ms) Loai dat (";"{/m3) ("l:{/m3) ® | kg/em? | (m/s)
Pitdiplop2 | 19 20 [22] 012 [5.107 Pitnénlop1 | 195 [ 21.0 | 34 0 [510°
Pitdiplop3 | 205 [ 207 [ 18] 0.12 [5.107 Ldp 6 190 [ 192 ] 14 [ 016 [110°
Patdiplop4 | 19.0 [ 20.1 [ 15] 013 | 1.10° Lop 7 200 [ 201 | 15 [ 0.13 [5107
Patdiplop5 | 20 [ 207 [ 14] 016 | 3.107 Ciét loc 19.0 | 20.0 | 20 0 107
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Hinh 8. Hinh dang mdt trwot nguy hiém nhat

Tinh toan hé s6 an toan 6n dinh cho mit truot
try tron va mat truot nguy hiém nhat cho két qua
K tryron = 1,277; K 6 u = 1,177.

Hinh dang mat truot clia mat trugt tru tron va
mat trugt nguy hiém nhat dugc thé hién trén
hinh 8. Hinh dang mat truot nguy hiém nhat
tuong tu v6i cac truong hop dap cé tang phan
ap khac (hinh 6a,b,c).

4. KET LUAN

Khi dap 1a dang dong chat hodc dap c6 tuong
161 c6 chi tiéu cac 16p vat li¢u chénh 1éch khong
16n, mat truot nguy hiém nhat dang cung tron
gin nhu tring voi miat trugt tim duoc theo
phuong phap t6i wu, hé sé an toan gan bang
nhau. Khi d6 c6 thé st dung phuong phap tinh
toan cung truot try tron truyén thng dé tinh
toan ma van dat két qua dang tin cy.

Khi dap trén nén yéu, bién phap gia ting do 6n
dinh pho bién 1a lam cac khéi phan ap. Do anh

TAI LIEU THAM KHAO

hudng cua khdi phan ap, mat truot tim duoc theo
phuong phap t6i wu khac nhidu so véi mit truot
hinh tru tron. Mat trugt khong an sau xuéng nén
ma ¢6 xu huéng nong hon va kéo dai vé phia
thuong, ha luu, dic biét doan mat trugt nim dudi
tang phan 4p co xu hudéng nam ngang. Sai s6
trong truong hop nay 16n, c6 thé 1én téi 20%.

Chiéu dai tang phan ap cang 16n, sai sd giita
hé sé an toan 6n dinh tinh toan theo phuong
phap mat trugt try tron véi mat trugt nguy hiém
nhat cang 16n.

Trong mét sO trudng hop nhu khi nén c6 16p
xen kep xau hay dap c6 16p phan ap ¢ ha luu,
sai s6 gifta hé s an toan xac dinh theo phuong
phap mat trugt try tron va phuong phap tim mat
trugt nguy hiém nhat kha 16n, nén s dung
phuong phép tim hé s an toan 6n dinh theo mit
trugt nguy hiém nhat dé dam bao an toan cho
cong trinh.
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Abstract:
A STUDY ON CRITICAL FAILURE SURFACE IN SLOPE STABILITY ANALYSIS

Dr. NGUYEN CANH THAI - WRU
Msc. LUONG THI THANH HUONG - WRU

When an earthern slope was unstable the failure surface can be of any shape. In slope stability
analysis due to the difficulties in determining the shape of critical failure surface, usually circile
sliding surface was selected. In most cases choosing circle failure surface are appropriate and lead
to reasonable results. How ever in several cases the shape of actual failure surfaces are very far
from circular shape, as a result safety factor canculation using circular failure surface will cause
large errors. In this paper the authors evaluated the safety factors and shape of critical failure
surfaces of several dam cross sections. In each case both safety factor of circular failure surface
and safety factor of critical failure surface determined by optimization technique are analyzed and
compaired. The results show that in case of embankment dam with counter berm the different
between two analysys can be as large as 20-30%. Threrefore in these cases slope sstability analysys
with failure surface determined using optimization technique should be used to attain safety
margin.
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