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Bail: COSOLY THUYET CUA CAC PHUONG PHAP

TINH ON PINH MAI DOC THUONG DUNG
1. MO PAU :
Mai doc 1a khoi dat cé mat giéi han la mat doc (hinh 1.1). Mai doc duoc
hinh thanh hoac do tic nhan tu nhién ( suon ndi,bd song .v.v..) hodac do tdc dong
nhan tao ( vi du : taluy nén dudng dao, nén dap, hd mong, than dap dat, de.v.v..).

Hinh 1.1 : Mat cat ngang mot madi doc

Tat ca cdc mai doc déu c6 xu hudng giam do doc dén mot dang 6n dinh hon,
cudi cling chuyén sang nim ngang va trong boi canh nay, mat 6n dinh dugc quan
niém 12 khi ¢6 xu hudng di chuyén va phé hoai. D6i v6i nén dudng dao 1a do khi
chon kich thuéc, hinh dang ctia mai déc chua hop ly. Cac luc gay mat 6n dinh lién
quan chu yéu véi trong luc va tham trong khi stic chong pha hoai co ban la do hinh
dang mai doc két hop v6i ban than do bén khéang cat cta dat va da tao nén, do dé
khi tinh to4n 6n dinh clia mai doc can phai xét dén day di cac noi luc va ngoai luc.

Nhu chiing ta da biét mdi déc cang thoai thi do 6n dinh s& cang cao, nhung
khdi lugng cong tac dat, dién tich chi€ém dung s€ cang 16n, di€u nay sé dan dén trai
v6i quan diém kinh t€ hién nay. Vi vay, muc tiéu cudi cung cua viéc tinh toan on
dinh mai doc la xac dinh dugc do doc mai taluy thod man yéu cau kinh t€ va ky
thuat.

Dé d4nh gia 6n dinh clia méi doc, vé mat 1y thuyét hién nay ton tai nhiéu
phuong phép tinh, nhung c6 thé gop ching thanh hai nhém phuong phép chinh nhu
sau:

+ Nhom phuong phdp theo 1y thuyét can bang giGi han clia khoi ran ( gia
thi€t trude hinh dang ctia mat truot ) :

Dic diém cta nhém phuong phdp diing mit trugt gia dinh 1a khong can ci
tryc ti€p vao tinh hinh cu thé cla tai trong va tinh chit co 1y cha dat dap dé quy
dinh mat trugt cho mai doc, ma xuét phat tir két qua quan trac lau dai cdc mat truot
cua mai doc trong thuc t€ dé dua ra gia thi€t don gian hoa vé hinh dang mat truot
roi tir d6 néu 1én phuong phap tinh todn, dong thoi xem khdi truot nhu 1a mot vat
thé ran & trang thai can bing gidi han.

+ Nhém phuong phép dua vao 1y thuyét can bang giéi han thuan tuy :

Nhém 1y thuyét nay dua trén gia thuyét chinh cho ring, tai méi diém trong
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khoi dap dat déu thoa man diéu kién can bing gi6i han. Viéc mot diém mat on dinh
duoc giai thich 1a do su xuat hién bién dang truot tai diém d6. Con mdi dat mat 6n
dinh 1a do su phat trién cia bién dang truot trong mot ving rong 16n gidi han cua
khoi dat dap.

Trong hai nhém phuong phdp néu trén, "nhom phuong phap dua vao ly
thuyét can bang gidi han thuan tuy " vin mo phong duoc gan ding trang thdi (ing
sudt trong khoi dat bi phd hoai, vé mit todn hoc mang tinh logic cao, nhung di€ém
han ché 1a chua xét dugc bien dang thé tich clia khoi dat, dong thoi 1a giai bai todn
on dinh ctia mdi doc theo phuong phap nay chua duogc 4p dung rong rai trong thuc
t&. Nhém phuong phdp "dung mat truot gia dinh " tuy c6 nhugc diém la xem khoi
trugt nhu 12 mot c6 thé va duogc gidi han bsi mat truot va mat mdi doc, dong thoi
xem trang thai G¢ng sudt giGi han chi xay ra trén mat truot ma thoi, thuc t€ thi mat
trugt xay ra rat phac tap, phu thudc vao su tic dung cua tai trong ngoai, vao tinh
chat clia cdc dia tAng va vao cdc yéu t6 khdc. Tuy vay tuy theo tinh hinh cu thé cta
ting cong trinh, ma viéc gia dinh trudc cac mat truot cho phu hop, dong thsi nhém
phuong phdp nay tinh todn don gian hon va thién v€ an toan hon so v6i nhém
phuong phédp 1y luan can bang giéi han. Chinh vi th€ thuc t€ hién nay st dung
phuong phdp nay dé tinh toan 6n dinh méi doc duoc dp dung rong rai hon.

1.2 . PHUONG TRINH CAN BANG CUA KHOI PAT TRUGQT
1.2.1. Cdc gid thiét tinh todn

Pé lap phuong trinh can bing gidi han cia khoi dat truot cic tdc gia nhu
K_.E.Pettecxon, W. Fellenius, Bishop, Sokolovski, K. Terzaghi déu dua vao cong thiic noi
tiéng ctia A.C. Coulomb ( DPinh luat Mohr - Coulomb - xem Co hoc dét ) dé x4c dinh tng
sudt cit : S=C+o,lge (1.1)

Hoac §=C +(o, —u)tge (1.2)
Trong do6 :
s - Ung sudt cit gi6i han tai diém bat ky trén mat trugt & trang thai can
bang gidi han.
.- Ung sudt phdp gidi han ( vuong géc véi mat truot ) & trang thai can
bang giGi han .
¢ - Luc dinh don vi cta dat & trang thai giéi han @ing v6i hé s6 6n dinh
clia mai doc.
¢ - G6c ma sat trong cua dat ing véi trang thai giGi han cua dat.
u - Ap luc nudc 16 rong.
Khi tinh todn do 6n dinh, mait trugt gia dinh trudc cé thé 1a tron, hén hop ( 6
hop c4c cung truot tron va thang ) hoac hinh dang bat ky duoc xdc dinh bdi hang
loat nhitng duong thang. Chia khéi dat truot ra thanh nhiéu cot thang ding, méi cot
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dat dugc gidi han boi hai mat phang thiang diing vA duoc xem nhu mot vat rin
nguyén khoi tua 1én trén cung trugt. Diém khdc nhau co ban giita cic phuong phap
clia cac tac gia néu trén chinh la viéc gia thi€t phuong, vi tri tic dung va gia tri cua
cac luc tac dung twong hod gilta cic manh truot bao gom luc cat va luc x0 ngang
gifta cdc manh.

Phuong trinh can bang gi6i han dugc xdc dinh dua trén cdc gia thiét :

+ Pdt duoc xem nhut vdt liéu tudn theo dinh ludt Mohr - Coulomb.

+ Hé 56 on dinh ( hé s6 an toan ) nhu nhau cho tdt cd cdc diém trén mdt
truot.

+ Trang thdi cdn bang gidi han chi xdy ra trén mdt truot.

By
TENSION
l"-'_—A_“ CRACK
TONE
(wiang aut gly)
Hinh 1.2 : Luc tdc dung 1én phan t6 dat trong
truong hgp mat truot tron
t
X
ag
TENSION
a, 1 An CRACK
=-  ZONE
{Viing dit gay)
v
WATER —t
(NuGE)A—— xL*l
'éaﬁjsm
N
BEDROCK
(Nén da)

B
Hinh 1.3 : Luc tdc dung l1én phan t6 dat trong
trudng hop mat truot t6 hop
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a

Hinh 1.4 : Luc tic dung 1én phan to dat trong
truong hop mat trugt gay khiic

Hinh (1.2), (1.3) va (1.4) thé hién céc hinh dang mat truot. Cac gia tri dugc
dinh nghia nhu sau :

W - Trong lugng ctia manh truot véi bé rong b va chi€u cao trung binh h.

N - Téng luc phap tuyén tai ddy mat trugt clia phan t6 dat.

S - Luc cat di chuyén ( luc cat hoat dong ) tai ddy mat truot clia phan t6 dat,
hoac 1a S, khi mat trugt c6 hinh dang bat ky.

E,, Eg - Luc phdp tuyén bén trdi va bén phai cia méi phan t6 dat.

X,, X; - Luc cat bén trdi va bén phai cia méi phan t6 dat.

D - Ngoai luc tac dung.

kW - Tai trong dong dat theo phuong ngang tac dung di qua trong tam moi
phan to dat.

R - Bdn kinh mat truot tron hay cdnh tay don cta luc cét di chuyén, S, khi
mat trugt c6 hinh dang bat ky.

f - khoang cach tlr tam quay dén phuong cua luc phap tuyén N.

x - Khoang céch theo phuong ngang tir duong trong tam ctia moi phan t6 dat
dén tam cung trugt tron hay tam momen ( khi cung truot ¢6 hinh dang bat ky ).

e - Khoang cach theo phuong ding tir tam cua moi phan td dat dén tam cung
truot tron hay tam momen ( khi cung trugt cé hinh dang bat ky ).

d - Khoang cach vuong géc tir duong tdc dung cua tai trong ngoai dén tam
cung trugt tron hay tam momen.

h - Chiéu cao trung binh ctia méi phan t6 dat.

b - Chiéu rong theo phuong ngang ctia moi phan to dat.

B - Chiéu dai ddy mat truot.

a - Khoang cach tir hop luc nuéc bén ngoai ( nuéc ngap hai bén taluy ) téi
tam quay hay tam momen.

A, Ag - Hop luc tac dung ctia nudc.
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® - goc nghiéng cua duong tai trong ngoai so vGi phuong ngang.

o - G6c hop giira ti€p tuyén tai ddy moi mat trugt véi phuong ndm ngang.

Hé s6 6n dinh ctia mdi doc c6é thé dugec x4c dinh tir diéu kién can bing
momen hoic can bang luc hoic diéu kién can bing gidi han tdng quat.

1.2.2. Phuong trinh cdn bang momen
Diéu kién can bing gii han vé momen la téng momen cua cic luc doi véi
tam truot phai bang khong ( xem hinh 1.2, 1.3 va 1.4):

D Wx-)S R-> Nf+> kwWe+tDd+Aa=0 (1.3)
2:Ms, BV
Hay K, =-2 ( mot so tai licu ky hieu Ia F,,)

D [c.BR+(N-u.B)Rige]

K, = 1.4
= " Y Wx-> Nf+> kWe+Dd+Aa (4
Trong do :
s.p _ plc+(o, ~u)ige]
S, = " = ” (1.5)
Véi

N , )
0, =— - ung suat phép trung binh tai ddy mat truot.

B

K - Heé s6 6n dinh x4c dinh theo diéu kién can bang vé momen.
s duoc xéac dinh tu cong thic (1.1) hay (1.2)

1.2.3. Phuong trinh cdn bang luc
Diéu kién can bang luc theo phuong ngang cho tit ca cdc manh truot ( xem
hinh 1.2, 1.3va 1.4):

D> (E.—Eg)-> N.sina+) S .cosa—) kW -D.cosa+ A=0 (1.6)
2.F o
Hay K,=-+ ( mot so tai lieu ky hiéu la F;)

i
Z Ftruot
i=1

_ D le.p.cosa+(N—u.p)tge.cosal
~ > Nusina+ > KW -D.cosar A

= K, (1.7)

1.2.4. Phuong trinh cdn bdng giéi han tong qudt (GLE)
Trong thuc t€, tinh hinh phan bd dia chat, thuy van rat phic tap & cic mai doc nén
dao, nén mat truot cling thudng cé hinh dang rat phiic tap : ¢ thé 12 hén hop cic cung
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tron va cdc doan thang hodc cic doan thang gy khiic. Do vay ton tai tam truot 4o, s6
luong 4n 16n hon s6 cdc phuong trinh duoc 1ap, bai toan trd nén vo dinh. Néu gia thiét mot
tam trugt dé thoa man diéu kién can bang momen, thi khong thoa man diéu kién can bang
v€ luc theo mot phuong nao dé, hoac nguoc lai. Do vay, mot s6 tac gia két hop céac diéu
kién can bang trén dé gidi quyét bai todn - Puoc goi 1a phuong phdp can bing gidi han
tong qudt ( General Limit Equilibrium - GLE ), st dung cdc phuong trinh c4n béng tinh
hoc sau day dé tim hé s6 an toan :

1- Téng céc luc theo phuong ditng déi vé6i phan t6 dat duoc gia dinh dé tim luc
phap tuyén N tai ddy mat truot.

-W + (X, —Xgz)+N.cosa+S,.sina—D.sina=0 (1.8)
Thay (1.1) hay (1.2) vao (1.8) giai dugc phan luc phap tuyén N :

W+ (X, —X,)— c.pg.sina+u.p.sinatge + Dising

_ K
N = sinatge (1.9)

CoS o +

2- Téng céc luc theo phuong ngang d6i véi méi mat trugt dugce sir dung dé tinh
toan luc twong hd E. Phuong trinh dugc dp dung khi tinh tich phan toan bo khéi luong
khoi truot tur trai sang phai.

3- Téng momen doi v6i mot diém chung cho tit ca cdc phan t6 dat, ding dé tinh

-

hé s6 6n dinh momen K_,..
4- Téng céc luc theo phuong ngang doi véi tit ca cac lat cét, dung dé tinh hé s6 6n
dinh K.
Két qué 1a hé s6 6n dinh chung K duogc tinh trén c4c hé s6 6n dinh K, va K, tic 1a
thoda man ca diéu kién can bang luc va can bang momen, va dugc xem 1a hé s6 6n dinh
( hé s6 an toan ) hoi tu clia phuong phdp can bang gi6i han téng quat.
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CHUONG II
UNG DUNG PHAN MEM SLOPE/W TINH ON PINH MAI DOC

2.1. Giéi thiéu mot s6 phan mém tinh én dinh mai doc hién nay

- Phan mém Taren (Phép) : Tinh 6n dinh mdi doc, tudng chén c6 gia cudng
neo thép.

- Phan mém tong hgp Plaxis (Ha Lan) : Dua vao ly thuyét can bang gii
han thuén tuy, giai quyét bai todn bang phuong phédp phan tir hitu han -
mo hinh chuyén vi. Phan mém tinh todn 6n dinh mai doc, tudng chan gia
cuong neo thép, ludi vai dia ky thuat, ludi cot thép, ...

- B0 phan mém Geo - Slope (Canada) : dugc nhi€u nudc trén thé giGi danh
gid 12 bo chuong trinh manh nhat, dugc ding phé bién nhat hién nay, gém
c0 6 Modul sau :

1. SEEP/W : Phan tich tham.

2. SIGMA/W : Phan tich tng suit bién dang.

3. SLOPE/W : Phan tich 6n dinh mdi doc, méi doc ¢ gia cudng neo.

4. CTRAIN/W : Phan tich 6 nhiém trong giao thong.

5. TEMP/W : Phan tich dia nhiét.

6. QUAKE/W : Phan tich dong thoi cac thanh phan trén.
2.2. Gi6i thiéu phan mém SLOPE/W

Trong phan nay chi gidi thiéu mot s6 van dé chinh cia phan mém Slope/w

version 4.2, c6 thé xem thém huéng dan chi ti€t cdc Iénh biang menu Help trong
chuong trinh.

2.2.1. Man hinh lam viéc cia phan mém Slope/w
- Cira s6 chinh ( main window ) : Giong nhu bat ky chuong trinh chay
trong moi trudng windows khdc, cilra s6 chinh ctia Slope/w ciing bao gém
cac thanh phén sau : thanh tiéu dé chita tén chuong trinh va tén tép dang
md, cac nut diéu khién maximize, minimize, close, menu bar, ciac thanh
cong cu, thanh trang thai, viing do hoa, ... c6 tén 1a DEFINE.
Tur clra s6 chinh m& dén 2 cira s6 con thé hién két qua tinh todn c6 tén
la CONTOUR va SOLVE.

- Thanh menu bar ( Bar menu ): Chita tat ca cac lénh c6 thé thuc hién
v6i Slope/w :

File Edit 5et Yiew Eepyln Draw Sketch Modify Tools Help
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H¢ s6 6n dinh

[E] SLOPE /W SOLVE - ANCHOR_od_slp P E | theo didu kien

Sl can ban
s P of Bk — momeng
P i Factar af 5 afety
Phuo’ng phap tament M
han tich
p Drdinary: 07% & o
L Hé s6 6n dinh
Bizhop: 0.760 ° L— - x L
Janbu _ ors < IR theo diéu kién
can bang luc
Slip Surface #: 1of1
V\\
S~~~ 12 -
Dita File 8 ANCHOR_od.slp So lan lap
Nut khoi dong
() M Nut dimg

Cira s6 lap tinh 6n dinh mai doc

- Thanh cong cu chuin ( Standard toolbar ) : Cung cip nhanh céc lénh co
ban, thao tac vao, ra, quan sat mo hinh ...

D @& S

R EE

= B = Ql&l@l@l [672 =]

- Céc thanh cong cu néi ( floalting toolbar ) : Cung cap nhanh cic lénh tao mo
hinh, thay d6i mo hinh, chon phuong phap phan tich, chinh stra va xem két qua.
5 A G ——
== .2 (e[ == 3 EE

- Cira s6 hién thi mé hinh ( Dislay window ) : Diing dé d6 hoa céc so do hinh
hoc, hién thi két qua phan tich, gém c6 2 ctra s6 Define va Contour. & mdi thoi
diém chi c6 mot ctra s6 hoat dong

- Thanh trang thai ( Status bar ) : Thé hién thong tin hién thoi ciia mo6 hinh
nhu vi trf trd chuot trén man hinh hién thi, 1énh dang thuc thi ...

2.2.2. Mo ta cac menu co ban
1. File MENU :
Chita céc 1énh vé file, két xuat dit liéu, in an.

Hudng ddn sii dung phdan mém kiém tra on dinh mdi déc Slope/W
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File Edit 5Set Wiew Eewn Draw  Sketch

MHew... Chrl+H -> M& mot file méi

Oper... Chl+0 -> M6 mot file da cé

Irnpart ¥ | > Doc file dit liéu tir cic modul cua Geoslope
Expart... -> Xudt dit liéu dang file *.emf

Save Crl+S -> ghi dit liéu thanh file

Save fs

Save Default Settingz

-> In hinh d6 hoa
Erint... Chrl+P

1 AMNCHOR _od.2lp

2 C:AMasterlinky.\15m_30 zlp

3 C:A\MasterLinh..\vwd_2cphi.zlp
4 CiMasterlink. . WWD3_0D 5LP
5 ExAMPLE 2 SLP

B C:\M asterlink..\neo30.zlp

-> Cac file vira thuc thi

E it -> Thoat khoi chuong trinh Slope/w

2. File SET :

Cet Miew Ke
Pange...
Scale...

Grid...
Z00m. ..

Az

3. File SET :

Wiew Eewln Draw  Ske
| %F‘uint[nformation...
_ Soil Properties. .

Preferences...
Toolbars...

Bedraw

4, File SET :
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Bai 2 : UNG DUNG PHAN MEM SLOPE/W PE GIAI
QUYET BAI TOAN ON PINH MAI DOC

A. KIEM TRA ON PINH MAI DOC :

I. Thiét lap vung lam viéc :

Vung lam viéc 12 noi sir dung cho viéc dinh nghia bai to4n, c6 thé nho hon,
bang hodc 16n hon trang gidy in.

Néu viing lam viéc 16n hon trang gidy in, bai toan sé dugc in trén nhiéu trang
khi hé s6 phéng bang hoic 16n hon 1.

Vung 1am viéc nén dugc thiét 1ap trude dé tao thuan loi cho viéc thao tic véi
mot ty 1& quen thudc. Thong thudong c6 thé chon kich thuéc ving lam viéc : Rong
260 mm, Cao 200 mm.

1.1 Xac dinh pham vi viung lam viéc :

- Tur thuc don Sef chon trang Page. Xuat hién hop thoai nhu hinh vé :

Page EHE

— Printer Page

HF Lazerlet 4 Plugz on HP4

Width: 8 Height: 10.593
—%orking Area

Wfidth: Height: IB
— Unitz

% inches ™ mm

| ok I Cancel |

- Chon don vi 4p dung cho vung lam viéc trong hop nhém Units 1a mm

- Trong nhém Working Area, chon Width = 260 mm, Height = 200 mm

- Chon OK.

1.2 Xdc dinh ty 1é vé :

Cac doi tuong hinh hoc thong thuong duoc dinh nghia v6i don vi m, do dé
can chon ty 1¢ vé& thich hgp dé phtt hop véi noi dung trang gidy (thudong duoc chon
l1a 1:200 )

- Tur thuc don Set chon trang Scale. Xuat hién hop thoai nhu hinh vé :
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Scale K E
— Enagineering Lnits

" inches feet = mm % meters

—Scale
Harz. 1: |2EIEI Wert. 1: |2EIEI

— Problem Estents

Minimum: |-4 W |-4
Mawimum; = |48 W ISE

W Lock Scales h

IInit YW eight of YW ater: IE.BDF"

| Ok I Cancel |

- Chon don vi dung dé miéu ta doi twong hinh hoc trong nhém Engineering
Units 1a Meters

- Nhap kich thuéc m& rong dung dé miéu ta bai todn trong nhém Problem
Extents, nén chon kich thuéc rong hon bai todn mot chiit dé cé thé danh 1€ cho ban
VE.

- Nhap ty 1¢ vé trong hop Horz.1 va Vert.1 trong nhém Scale.

Luu y : Khi nhap ty 1é vé& mdi, kich thudc ving 1am viéc c6 thé thay déi theo
ty 1&¢ méi thong qua su thay déi cua cac gia tri Maximum x va Maximum y trong
nhom Problem Extents.

- Chon OK.

1.3 Xac dinh luoi vé :

Viéc xdc dinh nén ludGi vé trong pham vi viing lam viéc s tao di€u kién
thuan 1gi cho viéc tao diém, dudng chinh x4c theo toa d® mong mudn thong qua
ché& do “bat dinh”.

- Tir thuc don Set chon trang Grid. Xuat hién hop thoai nhu hinh vé :
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Grid K E

—g Spacing [Eng. Unitz]
><|image,|'el:u:|_EI:udSEu.giF [+
| = |

Eng. Unitz:  meters

—Actual Grd Spacing [mm]
=oh ¥ B

¥ Dizplay Grid ¥ Snap to Giid

Ok I Cancel |

- Nhap khoang cach luéi trong hop X va Y trong nhom Grid Spacing. Sau

khi nhap, khoang cach thuc ciia mat lué6i trén man hinh duoc thé hién trong nhém
Actual Grid Spacing.

- Nhap chon trong 6 Display Grid va Snap to Grid

- Chon OK.

1.4 Luu dir liéu vao tép :

Dit liéu dinh nghia cua bai toan can dugc ghi ra tép, nham phuc vu cho cic
chuong trinh SOLVE, CONTOUR giai va hién thi két qua.

- Néu dir liéu dugc ghi 14n dau va sau moi 1an thao tic, chon Save tir thuc
don File

- Néu luu dit liéu vao mot tép khac, chon Save As tut thuc don File.

I1. Phac thao bai toan :
I1.1 Phdc thdo noi dung bai todn :

Dé phdc thao bai todn ddu tién cdn lam xudt hién toan bo vung lam viéc

trong clra s6 man hinh, bang viéc nhan chuot 1én nit Zoom Page 1@ trén thanh
cong cu Zoom

D€ phéc thao noi dung bai todn chon Lines tir thuc don Sketch, lic nay con
trd chudt s& bién thanh hinh ddu +, di chuyén con trd chudt dén toa do diém can
phic thdo va nhan phim trai, con trd chuot s& duoc dich chuyén dén toa do diém
mong muoén nhd co ché “bit dinh”. Lic nay, néu tiép tuc di chuyén, mot duong ké

s& xudt hién tai diém vira bat dinh dén vi trf hién tai cta chuot. C ti€p tuc di
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chuyén chuot va bat dinh cdc diém mong mudn theo yéu ciu cta bai todn va két

thic viéc phat thao bang phim phai chuot.

Nhan nut Zoom Objects @ trén thanh cong cu Zoom dé phéng to cdc
duodng vira phat thao vira khit véi clra s6 viing lam viéc.

11.2 Xac dinh phuong phap phan tich (Bishop, Ordinary, Janbu,..)

- Dé phan tich bai todn 6n dinh mdi doc, hién nay c6 rat nhiéu phuong phép,
dé€ chi ra phuong phap phan tich tir thuc don KeyIn chon Analysis Method, s& xuat
hién hop thoai nhu hinh ve :

Analysis Settings EHE

Project ID | PP I Cantmll Convergencel

Limit Equilibrivim
Bizhop, Ordinary, Janbu and:

-Q}- " Morgenster-Price  Side Function: IEnnslant function j FnVaIuesl

" Spencer

' GLE Sride Elmetiorn IEnnstant function j b el es |
% LAt |

" Corps of Enginesrs #1

" Corps of Enginesrs #2

" Lowe-Karafiath

& only Bishop, Ordinary and Janbu

Finite Elernent ——— Filename: Time Step:

I Brawse, I vl Clear

e 0 SIEMAM Static
" QUAKEAW Static | iz || <] Clea

™ QUAKE A% Dynamic | Eiawse,. Clear

0k I Cancel |

- Chon phuong phap phan tich Bishop (with Ordinary & Janbu)
- Chon OK.
I1.3Xac dinh cac tuy chon khi phdn tich bai todn.

Dé chi ra cdc tuy chon khi phan tich :

- Tur thuc don KeyIn chon Analysis Control, s€ xuat hién hop thoai :
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Analyziz Settings HE I

| Convergence I

[ Apply Probabilistic Analysis

# of Monte Carlo Trialz: |1 Qa0

Slip Surface Option

Specify | Grid and Radius |
Min. Slip Surface Thickness: IU

Tenzion Crack Option
Specify: I[none] j

Direction of Movement

i+ | eft ko Right 'B_
i Right to Left J
Biight to Le

ok I Caticel |

- Trong hop thoai KeyIn Analysis Control, sit dung cac lua chon mac dinh
nhu sau :

+ Trong nhém Apply Probability Analysis chon khong phan tich xac suat
(Probabilistic analysis)

+ Trong nhom Slip Surface Option lua chon cac loai mat truot, néu lua chon
Grid and Radius cho phép dinh rd mot luéi cac tam va ban kinh mat truot.

+ Lua chon muc do hoi tu, thong qua nhém Convergence nhap s6 manh clia
mat trugt (Number of Slices) va sai s6 cho phép.

+ Lua chon huéng di chuyén clia mat truot thong qua nhém Direction of
Movement

+ Lua chon cdch biéu dién dp luc nuéc mao dan bang dudng édp luc
Piezometric Lines/Ru trong nhom Pore-Water Pressure

+ Lua chon anh hudng cua sttc cang dén viéc xuat hién vét nit trong nhém
Tension crack la None.

+ Chon OK.

I1.4 Nhdp cdc thong so tinh todn cho nén ddt

Dé nhap thong s6 cdc 16p dat, tir thuc don Keyln chon Soil Properties, s&

xudat hién hop thoai nhu hinh veé :
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Keyln Soil Properties EHE |
Soil  Strength Model Drezcription Cilor
1 Mohr-Coulorb pper Soil Layer 1
2 Mohr-Coulorb Laweer Soil Layer 1
3 Bedrock Bedrock 1
|| I M ahr-Coularmb j I l Set...
— Baszic Parameters
Wit Y¢eight Phi
Io |0
Cohesion
0

T Advanced Parameters
0 e et R S SreotiopiE E

In R | o [~
LCopy I Inzert | Delete | Ok | Cancel |

Qua trinh nhap duoc tién hanh cho timg 16p, bao gom cac thong s : so thi tu

16p dat (6 6 soil), mo hinh tinh toan (6 6 Strength Model), miéu ta 16p dat (6 6
Description), va chon mau thé hién (6 6 Color).

Sau khi da nhap day du cdc dac tinh cho méi 16p dat, nhan nit Copy dé chép
vao danh sach. Sau khi da nhap day du céc 16p dat vao 6 danh sach nhdp chon OK
dé ket thic.

I1.5 Vé duong phdn cdch giita cdc lop ddt trén bdn vé phdc thdo :

Dé v& dudng phan cich giita cac 16p dat trén ban vé phdc thao (hay so do
hinh hoc cta 16p dat), stt dung 1énh Draw Lines . Tat ca cac dudng phai bat dau tix
diém trai nhat va két thic & diém phai nhat cho ting 16p.

- Pau tién tir thuc don Draw chon 1énh Lines, s€ xuét hién hop thoai Draw
Lines nhu hinh vé :

Draw Lines H |
k-' elect Line

imagejebd_Ebdaz. gif Dv

pper Soil Layer

[ lnsert Points an Line

Diraw I Done
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- Trong nhém Select Line 6 Line # thé hién s6 thit tu 16p dat, miac dinh 1a 1.
Chon Draw dé vé

Luu y : Khi chon Draw con trd chudt s& chuyén thanh hinh dau +, bAm phim
trai chuot dé nhap chon diém can vé&, nhap phim phai hoac ESC dé két thic qua
trinh v&, lic ndy hop thoai Draw Lines lai xuat hién dé chon dudng v& cho 16p dat
ti€p theo. Chon s6 thit tu 16p dét va lénh Draw dé vé dudng ti€p theo, hoic Done dé
két thic qua trinh v&.

I1.6 Vé duong phdn bo dp luc nudc 1o rong trong ddt :

Slope/W thé hién phan bs 4p luc nuée 16 rdng trong dat bang mot dudng do
ap.

Dé vé& dudng do 4p, chon muc Pore Water Pressure tir thuc don Draw, hop

thoai Draw Piezometric Lines xuit hién nhu hinh vé :

Draw Piezometric Lines HE
Piez. Line #: -

—Apply to Soils:

Al MHone | Bu..

1 Upper Soil Layer

2 Lower Soil Laper

3 Bedock

[ Insert Paints on Line

Drraw I [one |

Trong nhém Apply to Soil chon cac 16p dat can vé duong do ap.

Chon lénh Draw dé bat dau vé dudng do ap, dé nhap chon diém khi v& bam
phim trdi chuot, dé két thic lénh vé& bAm phim phai chuot. Liic nay hop thoai Draw
Piezometric Lines lai xuat hién dé vé dudng thit hai.

Dé két thic qud trinh v& dudng do ap, nhan chon niit Done.

11.7. Xdc dinh bdn kinh mdt truot va luéi mdt truot

I1.7.1 X4c dinh ving ban kinh mat truot :

Dé xdc dinh ban kinh cung truot va vi tri cia mat truot thir nghiém, cin xdc

dinh viing ban kinh mat trugt thong qua viéc dinh nghia cic dudng hoic céc diém
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str dung cho viéc tinh toan ban kinh cung truot (SLOPE/W s€ dinh nghia cung truot
bing cach st dung cdc dudng nay lam tiép tuyén).

- Tix thuc don Draw, chon Slip Surface > Radius, con tro chudt s& chuyén
sang hinh ddu + va thanh trang thai xuét hién chi dan “Draw Slip Surface Radius”,
ti€n hanh di chuyén chuot va xdc dinh ving dung dé vé dudng ban kinh mat truot.
Sau khi chon, ving dung dé vé dudng ban kinh s& dugc vién, va xuét hién hop thoai

Draw Slip Surface Radius nhu hinh v¢ :

Draw Shlip Surface Hadius HE

# of Radiuz Increments ; IE Rotate |

Slip Surface Projection Angle

[T Use Left [detive] Angle of: 135

[~ Usze Right [Passive) Angle of: |45
Apply | k. I LCancel |

Trong hop # of Radius Increments chap nhan gia tri mac dinh 2.
- Chon OK
I1.7.2. Xac dinh luéi tam truot :

- Tuong tu cach x4c dinh vung ban kinh mat trugt, tir thuc don Draw, chon
Slip Surface > Grid, con trd chuot s& chuyén sang hinh dau + va thanh trang thai
xudt hién chi din “Draw Slip Surface Grid”, tién hanh di chuyén chudt va xéc dinh
ving dung dé v& dudng ban kinh mat trugt. Sau khi chon, ving Iu6i tam trugt s&
dugc vé bi danh dau. Hop thoai Draw Slip Surface Grid xuat hién nhu hinh vé :

Draw Slip Surface Grid EHE

# of Increments
’7 B |2 Yo |2

Mk | Canrel |

Trong nhém # of Increments nhap gid tri dé chia ludi theo chiéu ngang (X)
va doc (Y) trong vung ludi tam truot.

- Chon OK hoic Apply. Liic nay trén man hinh luéi tAm truot gom 12 diém.
SLOPE/W SOLVE s& dinh nghia cung trugt qua cdc tam diém nay.
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% SLOPE W DEFINE - Learn._slp
File Edit Set “iew FKewln Draw Sketch Modify Tools Help R{
D=z 88 =l & B@ &R [ =
g Al
. |.|1. . 2 .
Kl » .o
o
S g -
L3 B
H _>I_I
For Help, press F1 |5 16.000m ['r: 26.000m v

I1.8. Khai bdo tdi trong tdp trung :
Viéc khai bao tai trong tap trung bao gom viéc xac dinh vi tri, do 16n va
huéng cua tai trong.
- Tut thuc don Draw, chon Line Loads, hop thoai Draw Line Loads xuat
hién :
Magnitude: E

Standard Dewiation: IEI
Diirection: I

Apply I Done

Con tro chuot chuyén sang hinh ddu + va thanh trang thdi xuat hién thong

bdo “Draw Line Loads”
- Trong hop Magnitude nhap gia tri do 16n cua tai trong
- Néu chon phuong phap phan tich xac suat, trong 6 Standard Deviation

nhap gia tri do léch chudn cua tai trong.
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- Di chuyén con trd dén vi tri cAn dit tai trong va nhan phim trdi. Néu ti€p
tuc di chuyén con tr6 s& xuat hién mot dudng mau den tir vi tri con trd. Huéng ctia
tai trong xuat hién trong 6 Direction.

- D€ chi chinh xdc huéng clia tai trong, c6 thé nhap truc tiép gia tri géc cua

tai trong trong 0 Direction (v6i don vi nhap la d0 — xem hinh vé).

90 (W]
% Load
{in degrees’
180° Thoint o
70"

- Nhan nit Apply dé x4c nhan khai béo.

Ti€p tuc nhap céc tai trong con lai theo cac budc da néu.

- Nhéan Done dé két thic.

I1.9 Hiéu chinh tdi trong :

- Tt thuc don Draw, chon Line Loads, hop thoai Draw Line Loads xuat

hién :

Magnitude: E
Standard Deviation: [0
Direction: [
T | oue

Con tro chuot chuyén sang hinh d4du + va thanh trang thdi xuat hién thong
bao “Draw Line Loads”

- Chon tai trong trén ban vé can hiéu chinh. Tai trong chi dinh s& duoc bao
bang vién do, tri s6 do 16n va hudng cula tai trong xuat hién trong hop thoai Draw
Line Loads.

- Stra d6i nhitng noi dung can hiéu chinh cua tai trong trén hop thoai Draw

Line Loads.
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- Nhan Apply dé cap nhat nhiing thay d6i mdi cho tai trong.

- D€ két thic budc hiéu chinh, nhan chon Done, hoic ESC hodc phim phai
chuot.

Chu y : Dé nhap va hiéu chinh tai trong c6 thé thuc hién tir thuc don Keyln >
Loads > Line Loads trén hop thoai KeyIn Line Loads nhu hinh vé :

Keyln Line Loads EE |

Paint # [‘»dagnitude Std. Dewiation  Direction
20 L@DDDHDDE 2.0000e+001 1.3000e+002

[ lgnore line load in slice force resolution

Copy I Delete | (] | Cancel |

I1.8. Khai bdo tdi trong phdn bo :

Khi tinh todn 6n dinh nén dip, hoic ta luy nén dao c¢6 nhiéu tuyén dudng bo
tri 1éch cao do phai ké thém tai trong ctia 6t6 hodc xe xich chay trén mat dudng
bing cdch déi cdc tai trong d6 vé tai trong phan bo déu trén ca bé rong nén dudng
¢6 chiéu cao h,, xdc dinh nhu sau :

~ nG
a = y,.B.L M

Trong do :

n : sO xe nang t6i da c6 thé x&€p hang ngang trong pham vi bé rong nén
duong.

B : B¢ rong hang xe xép hang ngang ndi trén; (m)

L : Chiéu dai xe nang tinh tir mép trudc cla 16p truéc dé€n mép sau cua
16p sau (m).

v, : Dung trong ctia nén dat; (T/m’)

Tir d6 xac dinh dugc tai trong phan bg déu : p = y,.h,, (T/m)
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A
raw Pressure Lines I E3 | Trén man hinh dé hoa, 4n vao nut

Line #: I 1 VI
Pressure: |'|4.45

Direction:  HellinEl -

xuat hién hop thoai

™ Insert Points on Line

Diraw I [Dione |

Nhap tén duong bao hinh dang tai trong phan

bd (mac dinh la 1) vao 6 nhap Line #, néu vé

nhi€u tai trong khac nhau thi sau moi 1an v&, phai dat tén khac (2,3,4 ...)
Nhap gia tri tai trong phan b6 vao 6 nhap Pressure
Nhap huéng tai trong tic dung : thang ding (vertical), hodc thing géc nén dat
(normal)

Nhén Draw dé vé, sau khi v& xong nhian Done dé két thiic.
"::::::::::::l

Ch s ew [T
R i
Diection: [Momal |

il [ Inzert Paints on Line

Diraw |

I1.10. Mot 56 tuy chon khi phdc thdo bai todn :
11.10.1 Dé tat cdc diém hodc s6 hiéu cdc diém :

- Tt thuc don View, chon Preferences, hop thoai Preferences xuat hién :
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*:'references K E
image/ebd_Ebd71.qif
™ Eoints Iv| P.w.P. Conditions
¥ Lines ¥ Beirforcement Loads
™ Fuoint & Line Mumbers W Line Loads
I | Eirite Element HMesh v Sketch Objects
v Soil Colors v dues
¥ Slip Suface Definition W Pictures
Pressue——— Tiemsiam Erach
V| Lines = | Lines
’7|7 Shading ’7|_ Shading
—Font Size
Paint & Line #: m Ages |10 -

Arial Reqular

[ Corwert &l Sketch Test Fonts

Ok | Cancel |

- Dé khong hién thi diém trén ban vé : bo tuy chon Points.

- Dé khong hién thi s6 hiéu diém hoidc dudng trén ban vé : b tuy chon Point
& Line Numbers.

- Chon OK.

I1.10.2 V& hé truc AXES :

Viéc phac thao hé truc trén ban vé gitdp cho viéc xem xét va doc thong tin
ban vé sau khi in tré nén don gian hon.

- Bat ché do hién thi lu6i bang cach nhan nit chuot vao nit Snap to Grid
trén thanh cong cu Grid.

- Tt thuc don Sketch, chon Axes, hop thoai Axes xuat hién nhu hinh vé :

es |

— Dizplay

v Left dvig ™ Right Asis

N —."

Top Auiz ¥ Eottom Axis
imau;|e,|'e|:u:|_"';'_z%ﬂﬁ“t'erS

— Az Titles

Bottom &= IDistance [m]

Left': IEIevatiu:un [mn)

ok Cancel |

- Dé tao mot hé truc X ndm ngang bén dudi vd Y nim doc bén trai : Chon

Left Axis, Bottom Axis, va Axis Numbers trong nhém Display.
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- Chon OK. Con tr6 chudt s& chuyén thanh dau +, va thanh trang thdi xuat
hién thong bao “Sketch Axes”

- Dich chuyén con chuot dén géc trai bén trdi ban vé (thudng 1a diém c6 toa
do (0,0) ) va giit phim trai chuot kéo dén diém thudc géc trén bén phai ban vé va
nha chuot. Mot hé truc x,y sé dugc tao ra trong vung chon.

- Pé thay déi do rong khoang cach chia trén cdc truc va thay déi noi dung
tiéu dé trén hé truc : chon Set > Axes.

I1.10.3 Hién thi c4c dic tinh cla dat :

Viéc hién thi cdc dac tinh cha dat cho phép ngudi thiét ké c6 thé kiém tra lai
céc thong s6 tinh todn cua céc 16p dat dé dam bao ching dugc nhap chinh xéc hon.
Dé xem céc thong so vé céc 16p dat :

- T thuc don View, chon Soil Properties, con trd chuot chuyén sang hinh
dau +, thanh trang thai xuat hién thong bdo “View Soil Properties” va hop thoai

nhu hinh vé ;

P&'View Soil Properties

Sail Walue
[

5}
|image,febd_Ehd?5.giF |

LCopy | Print... | &IISDiIsl Dione /I
o

- D€ xem thong s6 vé 16p dat nao, chi viéc di chuyén con trd chuot dén bat

ctt diém nao bén trong 16p dit va nhan phim trdi chuot. Lép dat duge to nén ludi,
dudng phan cach va cdc diém dugc hién sdng. Cac thong s6 clia 16p dat duoc xuat

hién trong hop thoai View Soil Properties nhu hinh vé:

Walue
Soil Model kohr-Coulomb t\&g
Unit "eight 15
Cohesion 5
Phi 20
Piezometric Line # 1
Pore-air Prezsure 0

Copy | Frrint. . | gllSuilsl Done L
o
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Hop thoai thé hién : s6 16p dat, mo ta 16p dat, loai mo hinh, cdc thong s6 mo
hinh (luc dinh, géc ma sit,..), cic dudng do ap, ap luc nudc 16 rong,..

- Dé xem toan bo thong sd cua céc 16p dat, thay doi kich thudc hop thoai
bing cdch kéo din dudng vién ctia hop thoai cho dén khi tat ca cdc thong tin xuat
hién ddy du. Hoac nhan nit All Seil. Lic nay tat ca cac thong tin vé cac 16p dat

hién thi nhu hinh sau:

1ew Soil Properties

All Soils Walue
Soil 1
Upper Soil Layer
Soil Model Mohir-Coulomb
Linit ' eight 15
Cohesion 5
Phi 20
Piezometric Line # 1
Fare-dir Pressure i
Soil 2
Lower Soil Layer
Soil Model Maohir-Coulomb
Linit ' eight 148
Cohesion 10
Phi 25
Piezometric Line # 1
Fare-dir Pressure i
Soil 3
Bedock
Soil Model Bedrock
Piezometric Line # 0
Fare-dir Pressure i
LCopy | Print... | Done I

5
- D€ chép tat ca cac thong s6 cia dét vao Clipboard d€ ddn vao mot ting dung
khéc, chon Copy.
- D€ in tét ca cdc thong tin vé céc 16p dat, chon Print.
- Dé két thiic, chon Done hoiac nhan phim phai chuot.
I1.10.4 Gan nhan (tén goi) cho céc 16p dat :
- Tu thuc don Sketch, chon Text hop thoai Sketch Text xuat hién nhu hinh

vé
Sketch Text EHE
Test | ProjectID | Soil |
| =
[~

Orientatian

Eont... |

Font Mame: Arial Reqgular

Font Size: 12 points Done |

&' Harizantal

 Wertical
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- Nhan nut Seil, xuat hién hop thoai :

Sketch Text EHE
Soil Properties: Title: Sep.: Value:
[% T WisplamEn
Reszet Titlez | LCopy |

Onientation

Fant. .. |
Font Mame: Anal Regular
Fort Size: 12 points Done |

- Dé gan nhan cho 16p dat, di chuyén con tré chuot dén vi tri 16p dat. Nhan

' Horizontal

 Vertical

chuot trai dé chon, 16p dat nay sé& dugc t0 v6i nén luéi, cic diém va dudng phan
cach 16p hién sang. Cac thong sO cua 16p dat xuat hién trong hop thoai v4i mac
dinh tét ca cac tham s6 dugc chon.

- Muon hién thi cdc thong s6 nao cua 16p dat, chon céc tham s6 trong danh
sach ctia nhom Soil Properties. Néu chi mudn gan nhan cho 16p dat, bd chon moi
tham s6 khac chi giit lai tham s6 Description trong nhém Soil Properties va xod ndi
dung trong 0 Title.

- Chon OK dé quay lai hop thoai Sketch Text.

- Viéc gan nhan cho cac 16p dat con lai dugc thuc hién tuong tu.

- Dé két thuc viéc gan nhin nhéan niit Done, hoic nhin phim phai chuot, hodc
nhan ESC.

I1.10.5. B6 sung cdc thong tin vé bai todn :

Pé bd sung thong tin cho bai todn, cdc bude thuc hién twong tu nhu gan nhan
cho cdc 16p dat, trong d6 viéc dau tién 12 nhap cac thong tin vé bai toan. Trong
SLOPE/W, mbi bai todn duoc goi 1a mot du an (Project). D€ nhap céc thong tin vé
bai todn :

- T thuc don KeyIn, chon Project ID, xuat hién hop thoai KeyIn Project ID

nhu hinh vé ;
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Analysis Settings [ 7]
I M ethod I Fiad P I Cantral I Corvergence |
Project Identification
Title: ISLDF’E.-’W Example Problem
Camments: ILearn Erample in Chapter 3
Current Settings RY
Filz Mame Learn zlz i6.0if | Co
Last Saved Date 1042/ _J4DEI
Lazt Saved Time 11:49:56 AM =
Analpsiz Method Bizhop [with Ordinary & Janbu) Print... |
Direction of Shp Movement Left to Right
Slip Surface Dption Grid and R adiuz
P.w.P. Option Piezometric Lines / Ru
Tengion Crack Option [none]
Seigmic Coefficient [none)
aK I Cancel |

- Trong 06 Tittle, g tiéu d¢ bai toan (vi du trén hinh vé SLOPE/W Exemple
Problem)

- Trong 6 Comments, gd miéu ta bai toan (vi du trén hinh v€ Learn Exemple
in Chapter 3)

- Chon OK.

Dé gdn nhan cho bai toan :

- T thuc don Sketch, chon Text, hop thoai Sketch Text xuat hién nhu hinh

Sketch Text EHE |

| Project D | Sail |

Orientation

Fort... |

Fort Mame: Arial Begular

¥ Horizontal

" Yertical

Font Size: 12 points

Done |

- Chon Project ID, man hinh Project ID xuat hién nhu hinh v€ :
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Sketch Text | 2] |

Jsa |

Text

Settingz; Tithe:

Sep.:
[ ezcription ! I I_

[#]Carmments
W alue:

[#]File Mame
[]Last Saved Date | SLOPE 2 Example Problem |

[#]Last Saved Time

[¥]4inalyzis Method LI Beset Titles | Copy |
Orientation
Fort... |

Fort Mame: Arial Begular

Fort Size: 12 points Dione |

- Trong danh sach Setting, chon cac tham s6 can dua vao bai todn (mac dinh

¥ Horizontal

" Yertical

tat ca cac tham so duogc chon).

- Tién hanh chon ting cac tham s6 dugc chon trong danh sich Setting va
thuc hién xoa noi dung trong 6 Title. Sau khi hoan tit cic budc thuc hién, mang
hinh Project ID c6 dang nhu hinh vé :

Test  ProjectiD | 5oil |

Title: Sep.:
| [
W alue:

| SLOPE A Example Problem |

[CJLast Saved Date
[JLast Saved Time

[¥] &nalysiz Method ;I Beset Titles | Copy |

- D€ dat nhan cho bai todn, nhian phim trai chuot tai vi tri can thé hién trén

ban Vé.

- Chon Done dé két thiic viéc bo sung thong tin cho bai toén.

Chit y : Néu thay déi thong tin vé bai toan, nhan s& tu dong cap nhat. Néu
muon hién thi nhiéu thong tin hon vé bai toan trén nhan, chon Modify > Text va
nhan vao nhan cua bai toan.

Sau khi hoan thanh cac buéc da n€u, man hinh ¢6 dang nhu hinh veé :
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! SLOPE/W DEFIME - Learn.slp

File Edit Set Wiew FEewln Draw Skeich Modify Tool: Help

D|=|8%] 8|8 Bl & HE QR F o

Com e

-‘é"& . E T =1 R | =1 =11} Exampre Frobdem - - © © © = - o o+ e e -
S BE e e Learm Ex:arnplem'l:hapterE e e e e e e e e
g' ’ © File Mame:'Leams=lp =~~~ 7

= o T T T e T T T T Analsis Method: Bishop (with Ordinary &Janbgy © 0 0 0 0
om T cooe e
| P
T I -1 v= ] [ = g [ T P |
4| | »
For Help, press F1 2 12.000m % 26000 v

11.10.6 Cheén anh vao ban vé :

Dé chén anh vao ban v& (vi du biéu tugng cliia cong ty hay bat ky loai anh

nao), qué trinh thao tic dugc thuc hién nhu sau :

- Khéi dong DEFINE va ma tép ban vé can chen anh.

- Tt thuc don File, chon Import Picture, hop thoai Import Picture xuat hién

Import Picture | 7]

Laok ir: |EEHamples =l ﬁl

CICTRANW % HighFive.bmp
] QUAKEW

1 SEEPW

1 SIGMA

1 SLOPEW

1 TEMPW

File name: IHighFive.I:ump

Files of twpe: I"-N'inu:lu:uws Bitmaps [*.brp) j Cancel |

- Chon file anh can cheén (vi du HighFive.bmp), nhdn Open. Con tro s€

chuyén thanh dau +.
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- Di chuyén con trd dén vi tri cin chén anh trén ban v& va nhan chuot trai.

Sau khi chén man hinh c¢6 dang nhu hinh vé :

% SLOPE/W DEFINE - Lean2 slp

File Edit 5Set “iew Eewln Draw Sketch Modify Tool: Help

u ; = =,

D= EF 88 =e & BE K &|QE] [ =
e SHigh-Five|

T Lorcul 1 -3piczre _td- .

P PR AT - e el o |
L oy .

LM —
A"

Upper Sail Layer

g’ _____F:p HPOUENEL LT © Dascription: Users Guide Example Froblem
= 10 T " Cdmments: Ledrn Example’in Chaptér3 -
A " File Hame: Leamzslp” ©~ ° ° ° © ° 0
m © Analysis Method: Morgenstam-Price ©

| ¢
ilﬁn 4 10 x » .‘D::_,:ILI

For Help, press F1 [ 35.000m |*: 27.000m v

11.10.7 Thay doi kich thudc va vi tri anh :

- Chon Modify > Objects. Sau khi chon con tr6 chuyén sang mili tén mau

den.
- Nhan chuot 1én vi trf anh va di chuyén anh dén vi tri can thay doéi.

- Nhéan Done hoac ESC dé két thiic.

I1I. Phan tich bai toan :

I11.1 Kiém tra dit liéu dd nhdp :

Sau khi da phdc thao bai todn, tién hanh kiém tra lai cdc dit liéu da nhap dé
dam bao dit liéu dugc nhap chinh xac.

-Tt thuc don Tools, chon Verify, xuat hién hop thoai Verify Data nhu hinh
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|nformation:

S | Done L
5

- Nhép chon Verify : SLOPE/W s€ kiém tra dif liéu bai toan. Néu phat hién

16i trong dit liéu, cac thong bao 16i sé xuat hién trong hop thoai nhu hinh vé, trong

d6 téng s6 16 s& xudt hién & dong cudi cung.

Yerfy Data

Informnation:

Werifving Data:
Femoving any data containing non-existent points. ..
Deleting any duplicate points. .
Checking that a line iz defined for each zoil...
Compacting list of line and soil numbers. ..
Checking if data exceeds size limitations. .
Werifying that the problem data range iz acceptable. .
Checking that all line endpoints are aligned at the edae of the geametmny...
ERROR: Piezometric Line 1 [Point 9] does not extend to the edge of the geometny,.
Checking zlip surface data...
Checking for vertical line segments...
Checking pressure lines...
Checking that lines are in descending order. . [}S

Yerification completed - 1 emorfz] found.
[ weiy | cien | Doane

- Nhap Done dé dong hop thoai.

I11.2 Luu dir liéu dd nhdp :

Sau khi kiém tra dit lieu da nhap. Chon File > Save dé luu dit liéu.
SLOPE/W SOLVE sé luu tép dit liéu v6i duoi tép *.SLP va su dung tép dit liéu nay
dé tinh hé s6 an toan.

I11.3 Phdn tich bai todn :

- Trén thanh cong cu DEFINE, nhan chudt 1én nit SOLVE
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/— SOLYE button

[—]
=

B EIEEEEE

Hoac tr thuc don Tools chon Solve, hop thoai Slope/W Solve xuat hién nhu
hinh vé&. Chon File > Open Data File tit hop thoai Slope/W Solve dé m& tép can
tinh todn.

Ctra s6 SOLVE xuat hién. SOLVE sé& tu dong md tép *.SLP can tinh to4n va
hién thi tén tép, nhu hinh vé (& day tén tép 1a Learn.slp)

[E SLOPE /W SOLVE - Leamn.slz M= E
Fil= Halp
tinirurn Fac:or of Safety
toment Force
Ordinany:
Bizhop:
Janbu:
Drala File. Leairisle
Start | ) Gton |

- Nhan chuot 1én nut Start cia cira s6 Solve. Sau khi chon, mot chAm mau
xanh xudt hién gifta nit Start va Stop. Cham nay nhap nhdy trong khi bai todn dugc
giai.

- Nhép chon File > Exit dé thoat khoi ctra s6 SLOPE/W SOLVE.

Trong qua trinh phan tich, SOLVE hién thi hé¢ s6 an toan t6i thi€u va s6 hiéu

mat truot hién tai dang phan tich, nhu hinh vé :
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[E SLOPE AW SOLVE - Learn.slz oA

Filz  Help
tinirurn Facior of Safety
tdoment Force
Ordinary: 1.273 -
Bishap: 1.464 - image/e
Janbu; % - 1.286
Shp Surface #: 36 of 36
Dala File, Leairizle
Skart | 7 Lo

IT1.4 Xem két qua tinh todn :

Két qua phan tich, c6 thé dugc xem bang dé hoa thong qua chuong trinh
SLOPE/W CONTOUR.D€ khoi dong CONTOUR, nhan nit CONTOUR trén thanh
cong cu DEFINE

CONTOUR button

%jﬁgﬁ{ﬁﬂ 3| & =0 & E|E

Hoic c6 thé chay CONTOUR tir thuc don Tools chon CONTOUR, hop thoai
SLOPE/W CONTOUR xuat hién nhu hinh v€. Chon File > Open tu hop thoai
SLOPE/W CONTOUR dé m& tép can xem két qué phan tich.

] *LUFE A LUNITUUH - Laarn_glz

Rl= Eiil 54 MWiew [Diaw Skeb:h bdioohiy, H=lp

B e A E = s i = e e o R P A e L
AR EE R = I T = ™ =
. . . 2l g
.
¥ &
=r * * 4
—_ S OFFAY Framplz Frablem
o —eam Czamplz in Chapter J %
= Sile Mamc: Leam.slz
= , Mrakesic Mohod: Bishap
o | Usper Soil Laye
ﬁ it T e— "
T Luweer Suil Layer
" I I |
1] ‘0 .1} 0 [}
Distsnce (M’ — =
dI I [ ]
Fu Hdp pess =1 W 287TIm M 113420
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Ban vé cia CONTOUR sé& duoc thé hién theo nhitng lua chon trong View,
Preferences khi ghi bai todn dugc dinh nghia bang DEFINE. Trong d6, c6 thé xem
cac phan khédc bing céch thay ddi Preferences tir thuc don View cia CONTOUR.

II1.4.1 V& mot mat truot bat ky :

Dé v& mat truot bat ky khong phai 12 mat truot c6 hé s6 an toan t6i thiéu :

- Tt thuc don Draw cua CONTOUR chon Slip Surfaces, xuat hién hop thoai

nhu hinh vé ;

Slip Surfaces HE
Slin# | Fof 5 |~
23 1.464
14 1.469
15 1.469
32 1.471
24 1474 -

%mage!ebd_Ebd??.gif | J

Select Slip Surface

Min. Factar of Safety |

[Fraph

j [Eraph.. |

Cloze

P

Hop thoai cung cép thong tin vé mat truot hién tai dang hién thi va danh sach
cac mat truot va hé s6 an toan tuong ung.

- D¢ hién thi cdc mat truot khdc, di chuyén chuot trén cira s6 CONTOUR gan
ludi tam quay cta mat trugt can thé hién va nhan phim trdi. CONTOUR vé mit
trugt nho nhét cho tAm quay nay va hién thi hé s6 an toan bén trong ludi cdc tam
diém.

- Dé két thiic, nhan Done hodc phim phai chuot.

I11.4.2 Hién thi két qua theo cac phuong phép tinh khac :

Trong phan khai bdo phac thao bai toan, viéc tinh toan hé s6 an toan dugc
chon theo phuong phap Bishop (with Ordinary and Janbu), vi th¢ CONTOUR hién
thi hé s6 an toan theo phuong phap Bishop. Cac hé s6 an toan theo phuong phap
Ordinary va Janbu ciing c6 thé dugc xem. D€ xem hé s6 an toan theo cic phuong
phép khac :

- Tur thuc don View, chon Method, xuat hién hop thoai View Method :

Hudng ddn sii dung phdan mém kiém tra on dinh mdi déc Slope/W



Truong DPHBK - B6 méon Puong oto & Puong thanh pho 35

Yiew Method

Methog: -
imagefebd_Ebd93, gif

| Ok I Cancel |

- Bdm miii tén bén phai hop thoai danh sach cac phuong phap khac xuat

hién. Mu6n hién thi két qua theo phuwong phap nao, chon tir hop danh sich tha

xuong.
View Method EHE3
Method: |Bishop j
Ordinary
oK/ Bizhop
- Chon OK.

Dé tr& vé ché do xem mic dinh. Chon View > Method va chon Bishop hoic

nhan nut Default trén thanh cong cu Method.
— Default Method buttan

[Bishap = Defl

I11.4.3 Hién thi luc tac dung trén ting phan to :

- Tir thuc don View, chon Slice Forces : Mot ctra s6 trong xudt hién, con tro
chuot chuyén tir hinh miii tén sang hinh d4u +, thanh trang th4i xuat hién thong bao
“View Slice Forces”

- D€ xem so d6 luc tac dung trén phan t6 dit nao, di chuyén chuot bén trong

phan t6 d6 va nhan chuot trai. Két qua luc tdc dung 1én méi phan t6 dit nhu hinh vé
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Ficc Body Diagrom & Force Polpgon EHE

Slize 9- Bizhop kethod

TEI4T \"
\\;
s
14T
s
e
e
sz 25023
i .‘l""!r Q

i ol Salel 534 a

P;'I-;_'-':-dt'e ........................... e -] Copy D agr aml

C[Strznglh) N

C[Foze] 9.7863 J Copy Jata

Porz "wiatzr Piessure S70T2 —l

Parz "w/atzr Force “BY04 .

Porz Al Fressurz 1] EIL'

Por= b Forze 0

Slice widh 0.801%6 hd

So d6 hién thi cdc luc tic dung lén phan t6 dat duogc chon déi v6i phuong
phép tinh hién tai trén mat truot téi thiéu. Do 16n ctia méi vecto luc duoc hién thi
bén canh mili tén va hudng ctia mii tén chi hudéng cta vecto. Pa giac luc miéu ta
tong hop tit ca céc luc tdc dung lén phan t6 dat. Pa gidc luc khép kin thé hién su
can bang cua luc tac dung Ién phan t6 dat.

Cic luc tdc dung 1én mdi phan t6 dat ctia mat truot nguy hiém nhat dugc tinh
va luu trong tép ¢6 phan mé rong *.FRC.

- Dé sao chép d6 thi vao Clipboard d4dn vao ting dung khéc, chon Copy
Diagram.

- D€ sao chép thong tin theo dinh dang text, chon Copy Data

- B¢ in hinh v&, chon Print

- Chon Done hoac nhan phim phai dé két thiic.

I11.4.4 V& dudng chu tuyén clia cac hé s6 an toan (dudong dang Kat) :

- Tu thuc don Draw, chon Contours, xuat hién hop thoai Draw Contours

nhu hinh vé ;
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Draw Contours EHE
— Data Range
Min.: 1.4644 Maw: 1.5323
— Contop Range
Et‘f‘rtiqimau;je'l,el:u:l_EI:u:I1III2.|;;iF FE
Inerement b 0.005
Mumber of Contours: 15
Ending Contour Value:  1.53
Apply I gk | Cancel |

Nhém Data Range hién thi gid tri hé s6 an toan 16n nhat va nho nhat cho
phuong phdp tinh hién tai. C4c gi4 tri mic dinh cua chu tuyén duoc hién thi trong
nhém Contour Range.

- D¢ thay déi dudng chu tuyén, nhap gia tri méi trong 6 Increment by va
Number of Contours trong nhom Contour Range.

- Nhan Apply dé thuc hién lénh vé theo cdc gid tri méi.
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[£] SLOPEAY CONTOUR - Learn.slz M=l E
File Edt Set “iew Draw Sketch Modify Help
O | @] S| e BNk =2 i a2 i dle] e
|2 |q @l [70x =] | [Bishop = DeIl |1 = v =
- ' Omr =
1,45
- r _\@
* g
- 12
e} ."u,\ )'f s
3
— SLOPEMY Example Prokblem ‘iﬁ
E 15— Learn Example in Chapter 3 —=
. File Mame: Learn.slz ‘C}w
= _ Analysis Method: Bishop —
g L EE[CIEI’ a0l ayeE %
m 0 — T — — &o;
a
-
BENE]
SI™  Lower Soil Layer \ -
o I I I =
il i m k1| 0 E,_,_,
Distance {m) ﬁ
| 3 =i |
Far Help, press F1 [+ 20.685m [r: 9.9142m S

- Nhan OK dé két thic.
II1.4.5 Biéu dién két qua trén do thi :
Dé xem két qua phan tich trén d6 thi :

- T thuc don Draw, chon Graph, hop thoai Draw Graph xuat hién nhu hinh

Draw Graph EHE |

Graph Type

NE. I Diztance j

Erapt.. | Data... | Done |
RN P T R P

Man hinh Graph déng thoi dugc hién thi, bao gbm mot d6 thi cho cic diéu

kién duoc chon nhu hinh vé :
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Strength vs. Distance H=] E3
Filz  Edit Set

Strength ws. Distance

m Cobesluwe

rergh

O Ficloral

- Mu6n v& d6 thi theo diéu kién nao, nhap miii tén bén phai danh sich dé

chon.

- D¢ in d6 thi, chon File > Print trong cira s6 Graph.

- D€ sao chép do thi vao Clipboard dan vao tng dung khac, chon Edit >
Copy

- D€ xdc dinh cdc tuy chon khi v& d6 thi, chon Set > Option, hop thoai

Graph Options xuit hién nhu hinh vé :

Graph Options E

Title=s

Graph: IPD[E-WatE[ Prezsure vz, Distal

Horz. &gz IDistance

Wert, Axis: IF'u:ure-Water Preszsure

Font... |

Aial Regular
—Graph Digplay—— [~ Lines
=l Gemillag v Symbals
W Giid Lines v Color
[ Legend ¥ Thick Lines
[ Eotate 90° [ Styled Lines
| ak. I Cancel
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- Dé dong ctra s6 Graph, nhap dip chuot vao control-menu bén géc trai hodc
chon Done tit Draw Graph.

IIL.5 In bdan vé :

- Trudc khi in, phai ddm bao toan bo ban v& phai nim trong cilra s6. D€ hién
thi toan bd ban v&, nhin chuot 1én nit Zoom Objects trén thanh cong cu Zoom
(Néu thanh cong cu Zoom khong xuat hién, chon View > Toolbars > Zoom).

- Nhan chon Print, hop thoai Print xuat hién nhu hinh vé :

Pt HH
— Printer
Properties |

Marme;

Status: Ready

Type: HF Lazerlet B5i b

Where: 10025

Comment; ™ Frint ta file

—<oom Percentage Copies

" Custor; I?? % Mumber of copies: |1 3: [%
% Default Murmber of pages: 1

; Iﬁl = Collate
" Fit to Page

— Print Area
v al . y
" Custom Lowier Left: |-3.4545 | [-3.4091 Ok |
" Wfindaw Upper Bight: [4063  [25.636 Concel |

- Chon OK dé in ban v& ra mdy in véi céc kich thuéc mac dinh.

IV. Phan tich xac suat :

Qua trinh phan tich do 6n dinh dé€ x4c dinh hé s6 an toan di trinh bay trén
dua trén mot tap hop cédc di€u kién va tham sd vat liéu c6 dinh. Thuc t€, diéu nay
khong hoan toan chinh xéc (cdc di€u kién va tham s6 vat liéu 1a khong hoan toan
c6 dinh), chic nang phan tich xac suit cia SLOPE/W cho phép ta quan tam dén
nhiéu loai tham s ddu vao khac nhau, bao gébm ca dit liéu vé 16p dat.

Muc tiéu cua viéc phan tich xdc sudt nham xac dinh xdc suét phd hoai mai
doc hay xac suat 6n dinh ctia méi doc. Pay la diéu ma phuong phdp phan tich da

trinh bay & trén khong thé giai quyét duoc.
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SLOPE/W thuc hién phan tich xdc suat bang phuong phiap Monte Carlo.

1V.1 Chon phuong phap phan tich :

Dé chi ra phuong phdp phan tich, trong DEFINE :

- Tu thuc don KeyIn, chon Analysis Control, hop thoai KeyIn Analysis
Control xuat hién nhu hinh vé :

Analysziz Settings EHE

Project IDI Methu:u:ll PwP  Control | Eunvergencel

v Apply Probabilistic Analysis

# of Monte Carlo Trials: |2EIEIE1

Slip Surface Option

Specify [ Grid and Radius |

Min. Slip Surface Thickness: IEI

Tengion Crack Option

Specify: I [hone) j

Direction of bMovement

 Left to Right "Q}_
" Bight to Left

Q. I Cancel

- Chon phuong phédp phan tich xac suat Apply Probabilistic Analysis

- Nhap s6 phép thtr trong 6 Monte Carlo Trials

- Nhép tri s6 do 1éch Std. Deviation trong nhém Pore-Water Pressure 1a 1.
Céc gid tri con lai van gilt nguyén khong thay dai.

- Chon OK.

IV.2 Nhdp dé léch chudn cho cdc thong sé ciia cdc ldp ddt :

- Tur thuc don KeyIn, chon Soil Properties, hop thoai Keyln Soil Properties

xudt hién nhu hinh vé :
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Keyln Soil Properties EE
Soil  Strength Model Drezcription Cilar
b ohr-Coulomb |Jpper Soil Layer
2 Mohr-Coularnb Laweer Soil Layer 1
3 Bedrock Bediock 1
I'I I Mahr-Coulomb j IUDDET Sail Layer l Set..
— Baszic Parameters
Unit */eight Phi
15 20
SD. |1 E
Coheszion

o
so.2

1 Advance] Earameters

[t abowe Swr EhilE Snieoiiopic E

|0 o 0 [
g0, |0 jo

(E:EHilEar. [Eoeh

1]

Copy I |ngert | Delete | 1] 4 | Cancel |

- Tién hanh chon Ian luot timg 16p dat va nhap cdc gid tri va do léch chuin
cho cac thong s6 Unit Weight, Phi, Cohesion.

- Sau khi da nhap xong cho méi 16p dat, nhan chon Copy dé cap nhat thay

doi.
- Chon OK.
- Luu tép dit liéu vira cap nhat. Chon SaveAs dé luu thanh tén mdi.
Savers T ER|
Savein: | 2l Slopew =] =4

F3 snchar. slz ompozit. slz
eformation. slz

eformed_Slope. slz

Footing. =iz
Apigotro.zlz

Block. slz
Chart.zlz
Circle. zlz

Infirite. =lz
Larm_whit.zlz
Larn-whit.zlz
Liquified_D am. zlz
i Prt_pwp.zlz

14 Compare. zlz

File name:  [LEARNZ

Save az hupe: ISLEIF'E.-"W' Comprezsed [*.22] j Cancel |
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1V.3. Thuc hién phdn tich xdc sudt :

- Khéi dong SOLVE bang cach nhan niit Selve trén thanh cong cu (xem muc
1.3.3).

- Nhén nit START trén cilra s6 SOLVE.

Két thic phan tich, hé s6 an toan trung binh tai mit truot nguy hiém nhat

hién thi cho céc phuong phdp khac nhau, nhu hinh vé :

[E SLOPEAW SOLVE - Lean?2.slz I i A |
Fil=  Halp

b ean Factar of 5afety

b orment Forze
Ordinary: 1.333
Bizhop: 1.460 -
Janbu; - 1.319
I - P 1.462 1.467

Monte C. Trial #: 2000 of 2000

[Dala File Leain. =le

Start |(‘j Stop |

Chii y : Hé s6 an toan trung binh s& khdac nhau méi khi tién hanh chay lai
SOLVE. Gi4 tri thay déi phu thuoc vao cdc tham s6 ddu vao, s6 lan thir Monte
Carlo. Néu hé s6 an toan khdc nhau nhiéu méi khi phan tich, c¢6 thé tang s6 phép
thir 1én.

IV.4 Xem két qud phdn tich xdc sudt :

- Khéi dong CONTOUR bang cach nhin niit Contour trén thanh cong cu
(xem muc 1.3.4).

- Clra s6 CONTOUR xuét hién s& tu dong md tép can tinh toan. Két qua tinh
todn dugc thé hién nhu hinh vé :

Chii y : He s0 an toan trén ludi tAm diém luon 12 hé s6 an toan nho nhat sir
dung gia tri trung binh cuta s6 liéu dau vao. N6 khong phai 1a hé s6 an toan trung

binh ctia cac phép thit Monte Carlo.
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[€] SLOPE/wW CONTOUR - Leamn2.slp [ O] =]
File Edit Set “iew Draw Sketch Modfy Help

N | ﬁ,‘,l Hl %l&l | I%- IMDrgenstern-F‘rice j Def @ll Ell @ll@l

e -

T g © - Desctiption: User's Goide Example Problem -
] e * Commefits: Leam Bxample in'Chapter 3° ° ° °
T File Hame! Leamz =lp o

5 sl Mathod NorgerteriFig |

| e

S oo
B T . <
O 1t T
For Help. presz F1 |2 4.0000m, |*: 15.000m v

IV.5 Vé do thi két qud phdn tich xdc sudt :
- T thuc don Draw, chon Probability, hop thoai Draw Probability xuit hién

Draw Probability HE

Done
W Momal Curve

# of clazzes: |2EI

—{ Dishibution Function
¥ | ElFahs < v
I—F B[ Earure]

IE I REafE s #

Diata =z |

Mic dinh, d6 thi ham mat do xdc suét (Probability Density Function) va biéu
d6 hé so an toan cung duoc hién thi véi s6 16p mic dinh 1a 20 :
- Trong 0 # of classe thay ddi s6 16p thanh 40 va nhan Refresh, d6 thi dugc

cap nhat nhu hinh vé :
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Probability Denszity Function
File Edit Set

Prabahility Density Function

I [=] E3

8 I

Fraquency( %)

Truc Frequency (%) dung dé chi hé s6 an toan theo phép thir Monte Carlo.

- P€ xem ham phan bs xdc sudt, nhan nut Distribution Function trong hop

thoai Draw Probability, ham phan b6 xac suat xuat hién nhu hinh vé :

Probability Distribution Function

File  Edit Set

Fraobahility Distribution Function

Probability (%)

R FoiSen

A B Fallve
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DPay la ham chi ra phan bd xac sudt ctia cac hé s6 an toan nho hon mot hé s6
an toan nhat dinh. Puong cham do chi ra xac sudt ma hé s6 an toan nho hon 1 (hay
x4c sudt pha hoai).

Ham phan bo x4c suit v6i hé s6 an toan 16n hon mot gia tri nhat dinh c6 thé
xem bang cdch nhan chon nit twong tng trong nhém Distriction Function trong

hop thoai Draw Probability.

Probability Distribution Function

File Edit Set

Frobability Distribution Function

S RForEen

Probability( %)

s BiFots=t

# B (Rl

- Dé xem cdc gid tri khdc cua xdc suat nhu gid tri trung binh cua hé s6 an
toan, chi s6 tin cdy, xdc suat pha hoai. Chon nit Data<< tit hop thoai Draw
Probability.

- Dé chép do thi vao Cilboard nham muc dich dan vao ting dung khéc, chon
Edit > Copy.

- D€ in d6 thi, chon File > Print tix ciia s6 Graph.

- Dé dong ctra s6 dit lieu xéc sudt va clra s6 vé do thi, chon Done.
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Draw Probability HE |

—1™ Dengity Function
| Hermall Eore

R ez
Hof alasses: |4EI

[Done

¥ BIFofS<s
I—|7 P [Eailure]

[T PFcf5s =]

Data <<

Mean F of 5 1.462 Prirt. . |
Reliability Index  1.822 —
P [Failure] [%] 3406
Standard Dev. 0,254  Copy Data |
MinF of 5 [.78361

[

bawF of 5 25287
# of Trialz 2000

Sau khi chay chuong trinh, két qua s& dugc hé s6 on dinh theo cdc phuong
phép phan tich & trang Solve va hinh dang mat trugt véi cac thong s6 nhu ban kinh
cung truot tron, toa do tam truot,... C6 thé xem thém chi tiét hoic két xuat so liéu

dang bang & cac file *.slp, *.fac, *.s12, *.frc, dugc sinh ra khi chay chuong trinh :

| SUMMARY OF MINIMUM FACTORS OF SAFETY |

MOMENT EQUILIBRIUM: FELLENIUS OR ORDINARY METHOD

36.7857=X-COOR. 29.5000=Y-COOR. 25.0000=RADIUS  1.286=F.S. 301=SLIP#
MOMENT EQUILIBRIUM: BISHOP SIMPLIFIED METHOD

36.7857=X-COOR. 29.5000=Y-COOR. 25.0000=RADIUS  1.331=F.S. 301=SLIP#
FORCE EQUILIBRIUM: JANBU SIMPLIFIED METHOD (NO fo FACTOR)

36.5000=X-COOR. 28.0714=Y-COOR. 23.5714=RADIUS  1.220=F.S. 261=SLIP#

NORMAL TERMINATION OF SLOPE
Cic thong s6 vé€ mat trugt

Center_X Center_Y Radius Slip_Surface Method

3.678571e+001 2.950000e+001 2.500000e+001 301 1

SL# X_Left Y_L_Top Y_L_Bottom X_Right Y_R_Top Y_R_Bottom Mid_Height

1 1.366105e+001 2.000000e+001 2.000000e+001 1.449579e+001 2.000000e+001 1.817926e+001 9.584332e-
001

2 1.449579e+001  2.000000e+001  1.817926e+001  1.533053e+001  2.000000e+001  1.666743e+001
2.607491e+000
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3 1.533053e+001  2.000000e+001
4.005933e+000

4 1.616526e+001  2.000000e+001
5.225336e+000

5 1.700000e+001  2.000000e+001
6.387311e+000

6  1.796607¢+001  2.000000e+001
7.493202e+000

1.666743e+001

1.536504e+001

1.421846e+001

1.304336e+001

1.616526e+001

1.700000e+001

1.796607e+001

1.893214e+001

2.000000e+001

2.000000e+001

2.000000e+001

2.000000e+001

SL# L Load X L Load Y A_Load_ X A_Load Y P Load X P Load Y A_Modifier

1.536504e+001

1.421846e+001

1.304336e+001

1.200000e+001

1 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 -1.6102e-007 -1.2062e+001
2 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 -1.6102e-007 -1.2062e+001
3 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 -1.6102e-007 -1.2062e+001
4 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 -1.6102e-007 -1.2062e+001
5 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000
6 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000
7 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000 0.0000e+000

SL# Weight  Pore_Water Alpha

Force Fn.

Seismic_F Seismic_Y Pore_Air

1.0000e+000
1.0000e+000
1.0000e+000
1.0000e+000
1.0000e+000
1.0000e+000
1.0000e+000

Phi_B

1
2
3
4
5
6

7

1.3601e+001
3.7002e+001
5.6846e+001
7.4150e+001
1.0490e+002
1.2306e+002
1.5595e+002

0.0000e+000 6.5370e+001 1.0000e+000 0.0000e+000 0.0000e+000
0.0000e+000 6.1095e+001 1.0000e+000 0.0000e+000 0.0000e+000
0.0000e+000 5.7343e+001 1.0000e+000 0.0000e+000 0.0000e+000
0.0000e+000 5.3945e+001 1.0000e+000 0.0000e+000 0.0000e+000
0.0000e+000 5.0576e+001 1.0000e+000 0.0000e+000 0.0000e+000
0.0000e+000 4.7203e+001 1.0000e+000 0.0000e+000 0.0000e+000
9.2320e+000 4.3875e+001 1.0000e+000 0.0000e+000 0.0000e+000

Céc thong s6 theo phuong phap phan tich :
Bishop_Method_Fm= 1.331

Applied_Lambda= 0.0000
SL# Normal_M  ShearMob Phi_Angle Cohesion

SideLeft  ShearLeft

0.0000e+000 0.0000e+000
0.0000e+000 0.0000e+000
0.0000e+000 0.0000e+000
0.0000e+000 0.0000e+000
0.0000e+000 0.0000e+000
0.0000e+000 0.0000e+000
0.0000e+000 0.0000e+000

SideRight

ShearRight

1 7.7464e+000 -2.4703e+001 2.0000e+001
2 4.4334e+001 -3.1597e+001 2.0000e+001
3 7.0470e+001 -3.6716e+001 2.0000e+001
4 9.0549¢+001 -4.0757e+001 2.0000e+001
5 1.0833e+002 -4.6782e+001 2.0000e+001
6 1.2650e+002 -5.0632e+001 2.0000e+001
7 1.2985e+002 -9.0045e+001 3.2000e+001

Janbu_Method_Ff= 1.222

1.5000e+001 0.0000e+000 0.0000e+000 6.1706e+000 0.0000e+000
1.5000e+001 -6.1706e+000 0.0000e+000 -1.3867e+001 0.0000e+000
1.5000e+001 1.3867e+001 0.0000e+000 -4.9502e+001 0.0000e+000
1.5000e+001 4.9502¢+001 0.0000e+000 -9.4559e+001 0.0000e+000
1.5000e+001 9.4559¢+001 0.0000e+000 -1.4390e+002 0.0000e+000
1.5000e+001 1.4390e+002 0.0000e+000 -1.9743e+002 0.0000e+000
3.0000e+001 1.9743e+002 0.0000e+000 -2.1501e+002 0.0000e+000

Applied_Lambda= 0.0000
SL# Normal_F ShearMob Phi_Angle Cohesion

SideLeft  ShearLeft

SideRight

ShearRight

1 4.6597e+000 -2.5987e+001 2.0000e+001 1.5000e+001 0.0000e+000 0.0000e+000 6.1706e+000 0.0000e+000
2 4.0820e+001 -3.3369e+001 2.0000e+001 1.5000e+001 -6.1706e+000 0.0000e+000 -1.3867e+001 0.0000e+000
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3 6.6773e+001 -3.8889¢+001 2.0000e+001 1.5000e+001 1.3867e+001 0.0000e+000 -4.9502e+001 0.0000e+000
4 8.6793e+001 -4.3273e+001 2.0000e+001 1.5000e+001 4.9502e+001 0.0000e+000 -9.4559¢+001 0.0000e+000
5 1.0438e+002 -4.9778e+001 2.0000e+001 1.5000e+001 9.4559¢+001 0.0000e+000 -1.4390e+002 0.0000e+000
6 1.2259e+002 -5.3983e+001 2.0000e+001 1.5000e+001 1.4390e+002 0.0000e+000 -1.9743e+002 0.0000e+000
7 1.2437e+002 -9.5270e+001 3.2000e+001 3.0000e+001 1.9743e+002 0.0000e+000 -2.1501e+002 0.0000e+000

B. MAI DOC CHEN COT :

Draw Anchor Loads K| Trudng hop mdi déc dugc danh gid mét 6n dinh
Max. Pagrituds: IE (vi du vé6i phuong phap Bishop 1a K, <1,4) thi tié€n

Apply Magnitude az: I\-"arial:ule 'I

T otal Length: — hanh gia cuong mai déc, c6 rat nhieu phuong phap, k¥

Bondedlengte |0 | thuat ting cudng tinh 6n dinh méi doc ( Xem lai cdc

Direction: | kién thiic da hoc va tai liéu lién quan), & day gidi thiéu

g | Dore | phuong phdp chén cot ma chuong trinh ¢6 thé tinh
toan duoc.

Tt man hinh d6 hoa Define nhap chon &l hoac vao menu Draw > Anchor
loads, xuat hién hop nhap nhu hinh bén.

Truong hop dung neo ting suat trudc ( hién nay Bo GTVT dang trién khai
dung thir nghiém neo OVM ) thi tai 6 nhap Max. Magnitude nhap vao tai tng suat
tru6e, Luu y ring gia tri cla tai Gng suat tru6e khong 16n hon sitc chong nhé giita

dét va cot ( xem BS. 8001-95 - On dinh noi bo)

LOPE AW DEFINE - vd_2cphisip — O] x|

File Edit 5Set “iew FEewln Draw Sketch Modify Tool: Help

D|@| 8o S| wlw| @ 6

N = = [ =

Ly ‘ill f’lil L[F£]¥ | “"l__l \?lﬁ?l?"lLlA“'lAIlﬁlﬂl

[ B D R é { T 1

Draw Anchor Loads ﬂ B

Max Magnitude: 180

Apply Magnitude as; Im
Total Length: W
Bonded Length: |3—
Direction: W

Done |

LA
4

|_
A

‘T‘

[t

Diraw Anchor Loads: Click to define an anchor load at the specified magnitude and length [ 36 225m ['r: 7.0500m

N mﬁl@l i 1 o P el ]
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F& SLOPE /W DEFINE - vd_Zcphi_slp N =l
File Edit Set Yiew FEewin Draw  Sketch Modify Tool: Help
PO ned e mattih) 2 xac
Wlﬁlﬁl \E'lﬁ*.’vl&'*luflmnl— \
:.:::IF
sae*Mod iy, caugtjecti |
R T
& Delete[:| s |
L R o
L e |ZZZZZZ l
o €
W Auto-Fit Page Dane =
L R
L I =
L Sl E
s R 5
D RRREEE i—
L =
ahi e o
2o R
s ERERE :_I@
£l - Fairi
Modify Objects: Select objects to move, scale, or delete >4 31.200m ['¥; 9.8250m i

Sau khi hoan tét viéc thi€t ké neo, ti€én hanh chay chuong trinh theo cac budc
nhu & phan A d€ x4c dinh lai hé s6 6n dinh méi, ddnh gid mitc do 6n dinh clia mai
déc sau khi chén neo.

C. VI DU TINH TOAN :

Xt 1y truot mai taluy trén duong HO6 Chi Minh doan Km551+630 -
Km551+810

* S0 liéu dia chat :

+ Lop 1 : dat sét pha 14n dam san

Hudng ddn sii dung phdan mém kiém tra on dinh mdi déc Slope/W



Truong DPHBK - B6 méon Puong oto & Puong thanh pho 51

C=15kPa, ¢ =20°, y = 17 kN/m® , k,= 5.10*kN/m’, k = 7.10* kN/m’
+ L6p 2 : da cat két phong hoa nang

C=30 kPa, ¢ =32°, vy = 19 kN/m® , k,= 2.10°kN/m’, k = 4.10° kN/m’
+ Chiéu cao mdi doc H =15 m, do doc 1: 0,25, cit 5Sm giat cap 2m

Tién hanh phdc hoa bai todn thé hién nhu & hinh duéi :

N Bt
1 I 28 I21 - - - - - - IEE
13
= — I
‘_\_"‘—\—.
—
10 T = T—— b R
z [E SLOPEAW SOLYE - vd_Zcphi.slp !E[E
File Help
tirirurn Factor of Safety
tornent Force
Ordinary: 1.144
Bizhop: 1.162
5 1 Janbu; 1.085
Hé s6 6n dinh
Slip Surface H: 320 of 320
Data File:  wd_Z2cphizlp
) St |

1%

12
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[E SLOPEA SOLYE - 15m_30.slp !IEIE:!

File  Help
kinirum Factor of Safety
b crniEnt Force
Ordinany: 1.658
Bizhaop: 1.851 -
Janbu: L\\S_, 1.620
Slip Surface #: 320 of 320

Data File:  15m_30zlp

EII Stop |
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