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PE XUAT PHUONG PHAP TiNH TOAN ON PINH MAI DOC
TRONG MO PUN SLOPE/W

Pham Ngoc Thinh
Phan hiéu Truong Dai hoc Thuy loi

Tém tat: Nghién ciru nay thwe hién phan tich sdu réng vé cac phiong phdp tinh todn 6n dinh
mdi déc sir dung trong mo-dun Slope/w cua phan mém Geostudio, mét cong cu phé bién trong
tinh todn thiét ké céng trinh. Cdac phwong phdp khic nhau nhw phwong phdp Ordinary,
Bishop, Spencer, va Morgenstern-Price da duoc danh gia dé xdc dinh phwong phdp toi wu
cho vng dung thiee té, nham cdi thién dé on dinh cua cdc cong trinh xdy dwng néi chung va
thuy loi noi riéng. Nghién curu tap trung vao viéc so sanh hiéu qua tinh toan, cac gia dinh don
gian hoa, va tac dong cua ching doi véi két qua cudi ciing. Két qud cho thdy sw khdc biét
ddng ké giita cdc phirong phdp vé hé sé an toan va khd néng iing dung trong diéu kién thuc té
khéc nhau. Bai bdo dé xudt liya chon phwong phdp phii hop trong tinh todn gép phan ndng
cao hiéu qua thiét ké va dam bdo an toan cho cdc cong trinh.

Tir khéa: Slope/w; on dinh mdi doc; cdan bang gidi han; hé sé an toan.

Summary:This study conducts a comprehensive analysis of various slope stability calculation
methods used in the Slope/w module of the Geostudio software, a widely utilized tool in
construction design. The methods evaluated include Ordinary, Bishop, Spencer, and
Morgenstern-Price, aiming to identify the optimal approach for practical application to
enhance the stability of construction projects, particularly in hydraulic engineering. The
focus is on comparing the effectiveness of these calculation methods, the simplifying
assumptions made, and their impact on the final results. The findings indicate significant
differences among the methods in terms of safety factors and their applicability under various
real-world conditions. The paper recommends selecting appropriate calculation methods to
improve design efficiency and ensure the safety of construction projects.

Keywords: Slope/w; slope stability; limit equilibrium, factor of safety.

1. GIGI THIEU
Phan tich 6n dinh cua cac ciu trac dat la mot
trong nhimg nghién ctru dia ky thuét lau doi

[1]. Phuong phap cat lat thong thuong, hay
con goi 1a phuong phap 1at cat Thuy Dién, sau
do6 duogc Fellenius pho bién vao nam 1936 [2].

nhit, v6i cac tmg dung rong rai tr xay dung
dap dén thi cong duong cao tbc. Cac phuong
phap phan tich sy on dinh mai doc da duoc
phat trién tir dau thé ky 20, bat dau véi viéc roi
rac hoa khoi lugng truot tiém nang thanh céc
lat cat. Petterson dau tién gidi thiéu viéc phan
tich 6n dinh cua ciu cang Stigberg Quay ¢
Gothenberg, Thuy Pién vao nam 1955, trong
dé xem xét mat trugt dudi dang hinh tron va
khdi luong trugt dugc chia thanh cac lat cit
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Vi sy ra doi ciia may tinh dién tir vao nhiing
nam 1960, viéc xur 1y cac quy trinh lap di 1ap
lai tré' nén don gian hon, cho phép phat trién
cac cong thuc toan hoc chat ché hon cho cac
phuong phép tinh toan. Céac tién bo dang ké
trong phuong phdp nay dugc thuc hi¢n boi
Janbu va Bishop vao gilta nhitng nam 1950
[3], [4], din dén sy phat trién cua phuong phap
Morgenstern va Price vao nam 1965 va
Spencer vao nam 1967 [5], [6]. Cac phuong
phap nay da dwa ra mot khung cach tiép can
méi trong viée phén tich 6n dinh mai déc, lam
co s& cho nhiéu phuong phap phan tich hién
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dai hon nhu phuong phap General Limit
Equilibrium (GLE) phét trién boi Fredlund va
cdng su vao nhirng nam 1970 [7].

kw' E.

Hinh 1: So dé lwc tc dung 1én mét dai dat
Céc budc co ban khl st dung phuong phap
GLE d¢ phan tich 6n dinh méi doc bao gém
ba budc chinh. Budce diu tién, can thiét lap
mot co ché trugt véi cac mit truot cu thé. Tiép
theo, giai cic phuong trinh can bang tinh vé
luc va md men cia co ché d6 nham xac dinh
cuong do huy dong cua dat hoic cac ngoal luc
tac dong. Cudi cing, kiém tra cin bang tinh
ctia cac co ché khac nhau va xac dinh co ché
gi6i han tuong tmg véi luc can bang gidi han.
Phuong phip GLE dua trén hai hé s6 cua
phuong trinh an toan cho phep ap dung mot
loat cac gla dinh Ve tiép tuyén phap tuyen gitra
cac lat cit, 1am nén tang cho sy phaét trién cua
cac cong cu tinh toan phtc tap hon nhu
SLOPE/W. Bay la cong cu hitu ich trong viéc
phan tich va thiét ké cac hé thong 6n dinh mai
ddc trong cac du an dia ky thuat ngay nay.
Phuong trinh dé xuét c6 dang:

X=E-1-f(x) 1)

trong do, f(x) 1a mot ham, A 1a phan trim cia
ham duoc str dung, E 13 luc phap tuyén va X 1a
luc tiép tuyén.

Hé sb an toan Ung voi trang thai can bang
mo men:

2(c'BR+(N—-u)Rtang')

" EW, —INf £3Dd @)

H¢ s0 an toan Ung véi trang thai can bang
luc la:
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K _Z(c'Bceosa+(N—-up)tang'cosa) @)
o *N sin & — £Dcosw
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Trong do:

¢’ — luc dinh;

@'- goc ma sat trong;

u — ap luc 16 tong;

N — luc phap tuyén;

W — trong lugng cua dai;

D — tai trong diém tap trung;

L.R, X, f dw - thong s6 hinh hoc;

a - d6 nghiéng cua lat cat.

Trong phan tich 6n dinh mai dbc, luc phap
tuyén N tai ddy moi lat cat dong mot vai tro
quan trong. Pay 1a lyc chinh phan anh éap luc
tong hop tur trong luong va cac luc khac tac
dong theo phuong thang dung 1€n lat cat. Luc
nay duogc tinh toan bang cach tong hop tat ca
cac luc doc, bao gom trong lugng cua lat cat
va cac luc bén khac nhu &p lyc nude trong 16
rong, néu co.

Sy théa mén cua trang thai can bang luc doc 1a
diéu kién can dé dam bao tinh 6n dinh cta cau
tric va la mot phan khong thé thiéu trong phan
tich. Trang thai nady dam bdo rang, trong moi
diém cua mai doc, tong luc doc khong lam
vuot qua stc chiu tai cua dat, qua do ngan
ngura truot va sat 10. Vi¢c xac dinh chinh xac
luc phép tuyén N va viéc théa man trang thai
can bang lyc doc do do 1a yéu to cot 161 trong
viéc danh gia va thiét ké an toan cho cac cong
trinh dan dyng va thuy loi.

c'Bsina+ufsinatang'

W+(XR_XL)_ F
N= sinatang' (4)
cosa+?

Trong phan tich do on dinh cia mai déc,
chung ta xét hai bién thé chinh cta hé sb an
toan: Fm va Fr , phu thudc vao viéc tham s6 N
— lyc phap tuyén tai day mdi lat cat. Khi N
dugc 4p dung vao phuong trinh hé s6 mé men
an toan, gia trji twong ung ctia hé sb an toan 1a
Fm. Nguogc lai, khi N dugce dwa vao phuong
trinh hé s luc an toan, ta thu dugc Fr . Diéu
nay phan anh sy khéc biét trong cach xur ly céc
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tai trong dung va nghiéng trong mo hinh phan
tich on dinh.

Mot yéu td quan trong can dugc cha ¥ trong
cac phuong phap phan tich la sy phu thudc cua
luc phap tuyén day lat cit vao cac tlep tuyén
xen k& Xr va X ¢ hai bén lat cit. Didu nay lam
cho chuén co s cua lat cit thay doi tuy thugce
vao cach thic mdi phuong phap xu ly tiép
tuyén xen k& gitra cac lat cit. Su khac biét
trong cach tiép can nay dan dén sy thay doi
trong gia tri hé s6 an toan va phan anh mirc do
an toan thuc té cua céac ciu tric dia ky thuat.

Mb dun Slope/w cung cip mot loat cac phuong
phap tinh toan 6n dinh mai dbc, bao gom
Ordinary, Fellenius, Bishop, Janbu, Spencer, va
Morgenstern-Price... Trong linh vuc giao thong,
phuong phép Bishop dd duoc khuyén nghi sir
dung theo tiéu chuan 22TCN 262-2000 [8]. Tuy
nhién, trong linh vuc thuy lgi, hién chua co
hudng dan hodc dé xuét cu thé vé viée Iya chon
phuong phap tinh toan phu hop.

Nghién ctru nay s€ tap trung phan tich va danh
gia cac phuong phap tinh toan 6n dinh mai déc
dé tir d6 dé xuat phuong phap tinh phu hop
nhat cho cic cong trinh thay loi.

2. PHUONG PHAP THUC HIEN
2.1. Phwong phap Ordinary va Fellenius

Phuong phép Ordinary va Fellenius 1a nhiing
k¥ thuat dau tién dugc st dung trong phan tich
6n dinh mai doc, dugc trinh bay chi tiét trong
cac tai litu dia k¥ thuat. Diém ndi bat cua
phuong phap nay la sy don gian trong cach
tiép cén, cho phép tinh toan hé s0 an toan mot
cach thu cong ma khoéng yéu cau hd trg cua
cong nghé may tinh hién dai. Trong phuong
phéap nay, cac luc xen k& gitra cac lat cét duoc
hoan toan bo qua(X=E=0), gia dinh ring cac
lat ct 1a doc 1ap voi nhau vé& mat luc.

Trong luong ciia mdi lat cat duoc phan tich
thanh hai thanh phan chinh: lyc phap tuyén co
50, tirc lyc vudng goc voi dé 1at cit, va luc
truyén dong hip dan, tuc thanh phan trong
luong song song vai dé 1at cat. Luc phap tuyen
co s¢ dugc sir dung dé xac dinh cuong do cat
c6 san, trong khi d6 thanh phan truyén dong
hap dan dong gop vao tong md men tai diém
mo ta mat trugt thur nghiém.

Tinh toan cho dap dit cta hd chira nudc thon 6
— Khic Khoan — Binh Phudc, 14 dap dat khong
déng chit, cao 11,25m, chiéu dai dinh dap
199,7m, chiéu rong mat dap 6m. Nén dap chu
yéu 1a dét sét, sét déo. Chi tiéu co 1y st dung
trong tinh toan dugc liét ké & bang 1.
Bang 1: Chi tiéu co ly sir dung trong
tinh toan 6n dinh

CAc chi tiéu dua vao tinh toan
T lLepait| viri X Yo Pn Cun
T KN/ .
m/s m? fiod KPa
pétdip | 230 | 1830 | 1407 | 27.10
1 . E-07
T Than e da
dap | ey | 390 | 2500 | 3000 | 000
U | Eo3
2 nudc
Setdeo | 2,40
sl | e oy | 880 | 1817 | 2980
—1 Nén dap 250
A sétbui | o7 | 1940 | 1832 | 31,00

CAu tao cua dap duoc thé hién & hinh 2.

| et A S Dl ERE LT

Hinh 2: Mat cat ngang dép dat

Hinh 3 cung cap mot cai nhin tryc quan vé so
d6 da giac lyc cho lat cat s6 8. Piém déng chu
¥y dau tién trong phén tich nay la su meg mat
clia cac tiép tuyen va luc phap tuyén xen ke
giita cac dai dat. Sy thiéu vang nay lam ndi bat
mot han ché 16n trong viéc ap dung phuong
phap can bang luc cho céc lat cat nay, dic biét
1a trong cac didu kién ma dé lat cat gan nhu
nam ngang.

Thtr hai, sy dong da gidc luc trong truong
hop nay cuc ky kém, lam 16 ra su thiéu hut
trong trang thai can béng lyc. Trong bdi canh
khong co luc phap tuyen xen k&, khong co
luc ddi trong dang ké nao dé can bang céc
thanh phan bén cua tlep tuyén dé va phap
tuyén. Dleu nay dan dén kha ning cao vé su
khong 6n dinh va tiém ning truot cho cac l1at
cat nay, dac bi¢t khi tai trong ngoai luc hodc
cic yéu td moi truong bén ngoai co thé tac
dong 1én khu vuc nay.
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Qua phan tich so dd da giac luc, rd rang la
can thiét phai xem xét ky ludng viéc bd sung
cac luc xen k& hoac ap dung mdt phuong
phéap khac c6 kha nang cung cdp mot trang
thai can bang luc t6t hon. Vi€c nay s& giup
nang cao dg an toan va tinh 6n dinh cia mai
déc trong thuc té.

L

Hinh 3: So do da gidc lwc cho phwong phdp

Do kha nang dong da giac lyc khong hiéu
qua, phuong phap Ordinary c6 the mang lai
cic hé sd an toan khong thyc té, khién né
khong duge khuyén khich str dung trong cac
g dung thyc té.

Phuong phap nay van duoc giit trong méd dun
SLOPE/W chii yéu vi 1y do lich sir va cho muc
dich gido duc, phuc vu nhu mdt cong cu so
sanh hitu ich dé giang day vé cach thirc phan
tich 6n dinh méi dbc so vai cac phép tinh bang
tay. Piéu nay cung giip sinh vién va cac nha
nghién ctru hiéu rd hon vé sy phat trién ctia
cac phuong phép phén tich tir truyén thong dén
hién dai. Tu goc do nay, phuong phap
Ordinary khong chi la mdt cong cu tinh toan
ma con la mot phan quan trong trong lich sur
phat trién, cung cip mot co so dé danh giava
so sanh hi¢u qua cia cac k¥ thuat tién tién hon.
2.2. Phuong phap Bishop

Vao nhitng nam 1950, tai Pai hoc Imperial &
London, Gi4o su Bishop dd dwa ra mot doi
méi trong phuong phap phén tich n dinh mai
dbc bang cach phat trién phuong phap tinh
toan mdi. Phuong phap nay dac biét tinh dén
luc phap tuyen gitra cac 16p dat, trong khi bo
qua luc tiép tuyén gitra ching (X=0). bé tinh
toan lyc phap tuyen tai day ctia mdi lat cat,
Bishop da dé xudt mot phuong trinh méi bang
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cach cong don cac tiép tuyén theo phuong
thang dung.

Dac biét, phuong phap cua Bishop lam cho hé
s6 an toan trong phuong trinh trd nén phi
tuyén tinh, tire 1a hé s6 an toan Fs xuét hién &
ca hai vé cua phuong trinh. Tinh chat phi
tuyen nay yéu cau mét quy trinh 1ap di 1ap lai
de giai phuong trinh, qua do tim ra gia tri hé
s6 an toan thyc su phan anh do 6n dinh cua
mai déc. Qua trinh 13p nay tiép tuc cho dén
khi gia tri ciia Fs hoi ty, tirc 12 su thay doi
giita cac lan lap lién tiép nam trong khoang
chép nhan duoc.

Phuong trinh hé s an toan cia phuong phap
Bishop don gian khi khong c6 4p luc 16 rong:

cB
cf+Wtanp — —sina tan ¢

FS = - FS 5
ZWsin a Z m ( )

Trong d6 m_ dugc xac dinh qua cong thirc:

sina tan ¢
m,6 =coSa +—— 6
. = ©)

Pé xac dinh hé s an toan trong phén tich 6n
dinh mai dbc theo phuong phép cua Bishop
trong md dun Slope/W, phuong phép thir dan
dugc st dung. Ban dau, mot gia tri gia dinh
cho hé sb an toan Fs dugc gia thiét dé tinh toan
Ma, mot tham sé quan trong trong phuong
trinh cAn bang. Dua trén gia tri nay, mot Fs
moi duge tinh toan. Sau do, Fs méi nay lai
dugc sir dung dé tinh toan me tiép theo, va qua
trinh nay tiép tuc lap lai. Quy trinh nay duoc
thue hién lién tuc cho dén khi gia tri cua Fs hoi
tu, tic 1a sy khéc biét gitra cac lan tinh toan
lién tiép nam trong khoang dung sai cho phép.

Qua trinh nay cho phép tinh chinh va cai thién
d6 chinh xé4c cta hé sb an toan, nhd vao viée
tinh toan lién tyc va diéu chinh dya trén phan
hdi ctia mé hinh. Khi so sanh da giac luc cia
cac lat cat theo phuong phap Bishop voi
phuong phap Ordinary, c6 thé thiy rd su cai
thién dang ké. Viéc bd sung cac luc phéap
tuyén xen k& d 1am cho viéc dong da giac luc
tro nén chinh xac hon, diéu nay Jphan anh trang
thai can bang lyc t6t hon va két qua hé sb an
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toan thuc té hon. Cac su khac biét nay duoc
minh hoa rd nét trong hinh 4, cho thay uu diém
cua phuong phap Bishop so voi phuong phéap
truyén thong.

75544

1248

fa

Hinh 3: So do da gidc lwc ciia phwong phdp

Phuong phap Bishop: (1) xem xét cac luc phap
tuyén, nhung bo qua luc tiép tuyén, (2) thoa man
moi trang thai can bé“mg mod men, nhung khong
thda mén trang thai can bang luc ngang tong thé.
2.3. Phwong phap don gidn hoa ciia Janbu
Phuong phap Janbu ¢ nhiéu diém tuong dong
phuong phap cua Bishop, tuy nhién, c6 mdt
diém khac biét dang chu y trong cach ma né
xir 1y cac trang thai can bang luc trong phan
tich d6 6n dinh mai ddc. Trong khi phuong
phap cua Bishop tip trung vao vi¢c thoa man
trang thai cAn bang mé men, phuong phap cua
Janbu lai nhdn manh dén viéc duy tri trang thai
can bang lyc ngang téng thé.

Phuong phap cua Janbu khong thoa mén trang
thai can bang md men tong thé, diéu nay co
nghia la no it tdp trung vao cac tuong tdc mo
men gitta cac 14t cat va hon 1a xem xét sy phan
bd luc ngang xuyén sudt mai doc. Piéu nay
lam cho phuong phap cua Janbu tré nén hiru
ich trong cac truong hop ma sy phan bd luc
ngang la yéu t6 quan trong nhét can dugc xem
xét, cung cap mot phuwong phap phén tich hiéu
qua trong viéc danh gia su on dinh cua cac ciu
trac dudi tac dong chi yéu cia lyc ngang.
Hinh 5 cung cap mot cai nhin truc quan vé so
dd da giac lyc cuia phuong phéap cua Janbu. So
sanh voi phuong phap cia Bishop, so do da
giac luc ctia Janbu cho thiy sy cai thién dang
ké vé muc do dong da gidc, phan anh su can
bang luc hiéu qua hon.

|

Hinh 5: So dé da gidc e ciia phwong phdp

Phuong phép cua Janbu: (1) xem xét cac luc
phap tuyén, nhung bo qua tiép tuyén, (2) thoa
méan moi trang thai can bang luc ngang, nhung
khong théa man toan bo trang thai can bang
momen.

2.4. Phwong phap Spencer

Spencer (1967) di dua ra mot doi méi trong
phuong phap phén tich 6n dinh mai doc bang
cach thiét lap mot mbi quan hé ¢6 dinh gilra
tiép tuyén va luc phap tuyén. Phuong phép nay
dac biét dua trén mot quy trinh 1ap di 1ap lai,
trong d6 tiép tuyén gitra cac lat duoc diéu
chinh thanh ty 1€ chuén, cho dén khi dat duoc
su can bang gitta hai hé s6 an toan — mét cho
can bang moémen va mot cho can bang luc.
Trong phuong phdp Spencer, ham f(x) dugc
gitr nhu mot hang sd, diéu nay dam bao rang
ty 18 cit vudng goc giira cac lat cat duoge duy
tri nhat quan xuyén subt mai doc. Diéu nay
khong chi gitp don gian hdéa qua trinh tinh
toan ma con cung cap mot co s viing chic dé
dam bao rang ca hai trang thai can bang
momen va luc déu duoc thoa mén, tir d6 nang
cao do chinh xac va d¢ tin cdy cua phan tich
6n dinh mai déc.

Quy trinh ldp di 1ap lai cho dén khi sy khac
biét gitra cac gia tri hé s6 an toan trong cac lan
lap lién tiép dat muc chép nhan duoc la mot
phan quan trong ctia phuong phap nay, gitp
dam bao tinh toan ven va an toan cho ciu trac
dia k¥ thuat dudi tdc dong cua céc lyc ty nhién
va nhéan tao.
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Hinh 6: So do da gidc lwc cia phwong phdp

Phuong phap Spencer trong phan tich 0 6n dinh
mai dbc: (1) Xét dén ca tiép tuyén va luc phap
tuyén, (2) théa man ca trang thai can bang
momen va lyc, (3) ham f(x) 1a mot hing s6.

2.5. Phwong phap Morgenstern va Price

Morgenstern va Price, vao nam 1965, da dua
ra mdt sy md rong quan trong cho phuong
phap Spencer trong phén tich 6n dinh mai déc.
Phuong phap Morgenstern-Price (MP) tuong
tu nhu phuong phap Spencer ¢ chd no cling
tinh dén ca tiép tuyen va lyc phap tuyén,
nhung né dic biét ndi bat véi kha nang ap
dung nhiéu ham luc khéc nhau dé mo hinh hoa
mdi quan h¢ giita cac lat cit.

i, il

fx} fix}

Hinh 7: Minh hoa ham f(x)

Su da dang trong cdc ham lyc nay lam tang
kha nang thich wUng cuia phuong phép
Morgenstern-Price voi nhiéu loai dia hinh va
diéu kién dia chat khac nhau, cung cap mot
cong cu manh mé& va linh hoat trong phan tich
6n dinh mai déc.
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Gidng nhu phuong phap Spencer, viéc dong da
giac lyc rat tot voi phuong phap MP, vi bao
g0om cd tiép tuyén va luc phép tuyén.

11,096 #1481

TRen s

e L

Hinh 8: Pa gidc luc cho phuwong phap

Phuong phap Morgenstern-Price dem lai mot
cach tlep can ti mi hon bang cach: (1) xet dén
ca tiép tuyén va luc phép tuyén, (2) dam bao
can bang ciia ca momen va lyc, va (3) cung
cap mot loat cic ham mdi quan hé giira luc
phap tuyén va luc tiép tuyén.

2.6. Phuong phap Corps of Engineers

Phuong phap Corps of Engineers dac trung boi
viéc ap dung mot ham luc xen k& déac biét va
chi dap ng yéu cau can bang lyc ngang tong
thé. Phuong phap nay khong théa man trang
thai can bang mo men tong the.

Hinh 9: Minh hoa gia dinh

Ngoai ra, phuong phép nay con dya trén hai
gia dinh khic nhau lién quan dén lyc twong
tac gitra cac khdi dat. Cac gia dinh nay duoc
xac dinh béng cach su dung do déc cua
duong ndi tir dinh dén chan mat truot (dudng
mau do) cung voi do dbc ctia mat dat tai cac
diém cit ngang dinh mat truot. Piéu nay
nhim md hinh hoa tuong tac va d¢ dich
chuyén c6 thé xay ra giira cac thoi dit trong
truong hop xay ra sat 16.

105



[ KHOAHOC I INIIcTal=
:' ™ \.|--o sn
i

Hinh 10: Da gidc luc cho phuwong phdp

Phuong phap Corps of Engineers c6 cac dac
diém: (1) xét dén ca tiép tuyén va luc phap
tuyén, dam bao sy phan tich toan dién cia cac
lyc tac dong 1én mat trugt, (2) dat duoc trang
thai can bang luc ngang tong the, tuy nhién, n6
lai khong dap tmg yéu cau can bang mo men;
(3) Sur dung cac ham lyc xen k&, ma dic diém
cua ching dugc xac dinh dya trén hinh hoc
ciia d6 doc va bé mit cua mat truot. Nhiing
dic diém nay lam ndi bat sy phic tap va
nhitng han che cua phuong phép trong viéc mo
hinh hoa su 6n dinh cta cac mat truot dat.

2.7. Phwong phap Lowe-Karafiath

Phuong phap Lowe-Karafiath (LK) c6 nhiéu
diém tuong dong véi phuong phap cua Quan
doan K§ su, nhung no khac biét chu yéu & viée
st dung mot bién thé ciia ham luc xen ké&. Cu
thé, phuong phap LK tinh toan Iyc dya trén gia
tri trung binh cua do doc mat cit va do
nghiéng cua day mat trugt. Diédu nay cho phép
phuong phap LK cung cAp mot cach tiép can
chi tiét hon trong viéc dénh gia strc chiu tai
cua mat trugt, dac biét la trong cac diéu kién
dia chit va dia hinh phuec tap.

85 784

Hinh 11: Da gidc luc cho phuwong phdap

2.8. Phuwong phap Sarma

Sarma (1973) dé phat trién mot phuong phap
phan tich d¢ on dinh méi cho cac lat cét khong
thang dimg hodc cho cac khdi chung, mic du
chi céac lat cat doc méi duoc trién khai trong
moé dun SLOPE/W. Phién ban diy du cua
phuong phép Sarma V2~1n chua dugc ap dung
trong SLOPE/W, chil yéu do dinh nghia hinh
hoc cua cac khéi khong tuong thich véi so do
lat cit chung duoc sir dung cho céc phuong
phap khac trong mé dun nay. Diéu nay yéu cau
md dun dic biét dé xac dinh va truc quan hoa
két qua. C6 ké hoach bd sung phuong phéap
Sarma day du vao SLOPE/W trong twong lai.
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Hinh 12: Da gidc luyc cho phwong phdp
Phuong phap Sarma trong SLOPE/W dugc
thiét ké véi cac dic diém ndi bat sau: (1)
Phuong phap nay xét dén ca tiép tuyén va luc
phap tuyén, dam béo tinh toan dién trong phan
tich lyc tac dong 1én mat truot; (2) NoO thda
mén ci trang thai cin bang mé men va lyc,
cung cap mot phan tich do on dinh chinh xac
va déang tin cdy; (3) Phuong phép st dung mot
phuong trinh cuong do cét gan dang dé mo ta
mdi lién h¢ gitra tlep tuyen xen k& va lyc phap
tuyén, cho phép hiéu biét sau sic hon vé cac
tuong tac giita cac lyc trong cac diéu kién dia
chét khac nhau.

2.9. Phwong phép Janbu tong quat

Phuong phap tong quat hoa ciia Janbu mang
tinh doc ddo so véi cac phuong phap can bing
gioi han khac da dugc dé cip. Phuong phap
nay diéu chinh phan bd tmg suét trong khdi
lugng truot tiém ning bang cach xac dinh
duong muc nudc hay dudong bao hoa. Trong
khi phuong phéap nay chi dap tmg yéu cau can
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bang luc tong thé, trang thai can bing mé men
thi chi dugc théa man & timg lat cit riéng 1¢.
Trong mé dun SLOPE/W, phuong phap Tong
quat cta Janbu tdp trung vao viéc tinh toan h¢
s6 an toan dua trén can bang luc (Fr). He s6 an
toan dua trén can bang mé men tong thé (Fm)
khong duogc tinh toan, diéu nay phan 4nh mot
han ché cua phuong phap nay trong viéc cung
cAp mot danh gia toan dién vé su 6n dinh cua
mat truot.

R T

T v

Hinh 13: Da gidc luc cho phuwong phdp

3. KET QUA VA THAO LUAN

Céc diéu kién vé lyc phap tuyén, tiép tuyén va
thoa man cac phuong trinh lyc va m6 men
dugc tong hop trong bang 2. Trong d6 hai
phuong phap Spencer va Morgenstern va Price
thoa min day du cac diéu kién. Phuong phap
Janbuchir thoa man duy nhat diéu kién vé can
bang mo men.

Bing 2: Bang tong hop cac diéu kién ciia

cac phuong phap
PRl PRI s ;ﬂ«;’:‘r: I::ﬁﬁ” AR YIS nrﬂqmu
FeBensay
Bichap
Jash dan gida

Spencer
Margenaien « Price

Cubn dodin CH, Lowe

Két qua tinh toan hé s6 an toan 6n dinh tuong
ng v6i cac phuong phap dugc thé hién trén
dd thi hinh 14. Phuong phap Janbu cho hé sb
nho nhat (1,620), phuong phap Cops of
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Engineer cho két qua 16n nhat (1,833). Cac
Phuong phap Bishop (1,758), Morgenstern-
Price(1,762) va Spencer(1,775) cho két qua sai
khac nhau khong dang ké.

Theo QCVN 04-05: 2022 [9] vé6i dap dat hod
Thén 6, Khic Khoan 13 cong trinh cép III, hé
s6 an toan vé 6n dinh mai dap trudng hop co
ban [K] = 1,25. Cac phuong phap Bishop,
Morgenstern-Price va Spencer cho két qua hé
s6 an toan oOn dinh sai khac 1%( 140% va
141% so v6i hé s an toan cho phép).

He¢ s0 an toan 6n dinh (ng véi cac phuong phap
1.833
o
= ”~
' 18 1775 =
e 1.758 1762_~"

Sz

Heé s0 an toan twong tmg
i:\

Ordinary Bishop Janbu Spencer  Morgenstern-  Cops of

Phuong phap

Hinh 14: Hé 56 an toan on dinh img voi
cdc phwong phap

4. KET LUAN VA KIEN NGHI

Tur két qua nghién ctru, mot s két luan duogc
rat ra nhu sau:

e Phuong phép can bang gidi han la mot cong
cu quan trong trong viéc phén tich do 6n dinh
mai déc, dui c6 nhirng han ché nhat dinh nhung
van dam bao tin cdy so voi nhitng phuwong
phap khac [10]. Hiéu r& phuong phap nay, bao
gom kha ning va cac giéi han gitp sir dung
hiéu qua né trong thuc té va khong ky vong
vao nhimng két qua ngoai pham vi kha nang cua
phuong phéap. Pac biét, vi phuong phép nay
dua hoan toan vao cac nguyén tic tinh hoc va
khong thé cung cap su phan bd tng suat thuc
té, viéc hiéu dugc nhing gi6i han nay s& cai
thién do tin cay trong viéc str dung va dién giai
két qua.

e Céc phuong phap 4p dung trong mod-dun
Slope/w khac biét & cach xem xét cac luc tiép
tuyén va phap tuyén giita cac khdi dat, ciing
nhu mic d tuan thu cac didu kién can bang
cua phuong trinh lyc va mé men. Sy khac biét
nay 1a yéu td quan trong anh hudng dén két
qué phan tich d6 6n dinh mai déc.

107



KHOAHOC e IYIIE=

e Dudi goc do logic, viée phan tich can bang  hai phuong phép nay thuong kha phirc tap. Do
giéi han nén ap dung cac phuong phap dap do, viéc sir dung phuong phap Bishop, nhu
mg ddy du ca can bang luc va mo men, ching  khuyén nghj trong tiéu chuén 22TCN 262-2000,
han nhu phuong phdp Morgenstern-Price hodc  dugc coi 1a phu hgp hon doi voi cac cong giao
Spencer. Tuy nhién, cac budc tinh toan theo thdng cling nhu céc cong trinh thuy loi.

TAI LIEU THAM KHAO

[1] K. E. Petterson, “The early history of circular sliding surfaces,” Geotechnique, vol. 5, no.
4, pp. 275-296, 1955.

[2] W. Fellenius, “Calculation of the stability of earth dams,” in Proc. of the second congress
on large dams, 1936, pp. 445-463.

[3] N. Janbu, “Earth pressures and bearing capacity calculations,” In Proc., 4th ICSMFE, vol.
2, pp. 207-212, 1957.

[4] A. W. Bishop, “The use of the slip circle in the stability analysis of slopes,” Geotechnique,
vol. 5, no. 1, pp. 7-17, 1955.

[5] N. R. u Morgenstern and V. E. Price, “The analysis of the stability of general slip
surfaces,” Geotechnique, vol. 15, no. 1, pp. 79-93, 1965.

[6] E. Spencer, “A method of analysis of the stability of embankments assuming parallel inter-
slice forces,” Geotechnique, vol. 17, no. 1, pp. 11-26, 1967.

[7] J. Krahn, R. F. Johnson, D. G. Fredlund, and A. W. Clifton, “A highway cut failure in
Cretaceous sediments at Maymont, Saskatchewan,” Canadian Geotechnical Journal, vol.
16, no. 4, pp. 703-715, 1979.

[8] “Tiéu chuan thiét ké - Quy trinh khéo st thiét ké nén duong 6 to dap trén dat yéu, 22TCN
262, Tiéu chuan nganh, B Giao thong vén tai , Viét Nam, 2000;”.

[9] “Cong trinh thuy lgi - cac quy dinh chu yéu vé thiét ké, QCVN 04-05:2022, Quy chuan

Quéc gia, Bo Nong nghiép va Phat trién nong thon, Viét Nam, 2022;”.

[10] N.T. Quang, N. T. Hung, and C. T. Linh, “So sanh cic phuong phap phan tich 6n dinh dap

108

dét hién nay.” Tap chi Khoa hoc va Cong ngh¢ Dai hoc Da Nang, 2018.

TAP CHi KHOA HOC VA CONG NGHE THUY LQI SO 84 - 2024



