2.1 '
( Soft Clay )
135 Undrained Shear Strength 1-2 /
Water Contents 80% 100%
( Medium stiff Clay ) 1.50 Undrained Shear
Strength 4 |/ ( stiff Clay )
22 -25 ( First Sand Layer )
( Second Sand Layer ) 50
( 21)
083 B-4 8-6 8-1 8-5 8-2
SET GREY ¢ _AY
O MEXM GREr iC —
v fTRST STFF ajcr
30
TN & ar-tl A
30 A /A M
- RR3T SANO
4O/ A 21227 voIT 7
*e Nz?777TN [zz TI1TTTTzZER -2 272 7 /v '/”//(///*/-H
50- . - - ; 1.SC
SFOOND SAVD SEOOND SAHD o/
a a

60

Al ) (Teparaksa 1999 )



2.2

2.3

>itQi T

- Vs "tfinjMo )>

221 ( Flexible Wall )

(Sheet Ple )

( Temporary Structure )

2.2.2 ( Rigid Wall )

1

AN
( Permanent Structure )
Flexiole Wl Rigid Wl

Diaphragm Wall , Secant Pile Wall LJet Grouted AGravity Wail 1Burlin VAl

Secant Pile Wall

2 Primary Pile Secondary Pile
( Interlocking ) ( 2.2)
2
231 Reinforced Concrete Secant Pile Wall
( 2.3 )

Secondary Pile

( Plain Concrete )

2.3.2 Cement Bentonite Secant Pile Wall
Cement Bentonite Slurry ( 2.4)

(Impervious Cut Off 1)



2.2 Interlocking Secant Pile Wall

/—-—SECONDARY STRIP PILE,
SECONDARY PILE i
PRIMARY PILE

INTERLOCK 1 2 g (NON—REINFORCED)

2.3 Reinforced Concrete Secant Pile Wall

SECONDARY PILE
PRIMARY PILE

—-27.00m

ELEVATION

2.4 Cement Bentonite Secant Pile Wall
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Secant Pile Wall

(Wet Process )
14-15
20
15
( First Silty Sand Layer )

Secant Pile Wall

241 Guide Wall
Guide Wall
Guide Wall
30
Guide Wall

j_'n_T___M_‘_T_
b =
P <P .

Secant Pile Wall

( Dry Process )

Secant Pile

21
( Wet Process )
Interlock Guide Wall
80 . ( 25)

e AN ® ZR /e / ®
Lerd 80 o Qi A e
A DA —a @j ,4,
2.5 Guide Wall

2.4.2 Temporary Casing
Temporary Casing Secant Pile Wall
40
Primary Pile Secondary Pile

Primary Pile

Casing

Secant Pile Wall

( Double Wall Casing )

2-5 ' Casing

Interlock



243 Primary Pile Wall

Primary Pile Wall

( Plain Concrete )

50 ./ . . ,

850 . Primary Pile Wall

Guide Wall Casing ( Single Wall )
15-16 ( 2.6) Auger
Wet Process
Bentonite Slurry stabilize Primary Pile Wall

Secondary Pile Wall

244 Secondary Pile Wall

Secondary Pile Wall

Overlap Primary' Pile 10 . ( 2.7)
Secondary Wall 900 Double Wall
Boring Secondary Pile Wall Augar
780
Primary Pile Casing 900

Vibro Machine

Oscilator Primary Pile Auger
Oscilator Concrete Primary Pile Wall
Interlocking Secondary' Pile 1.55
12.50 . Secondary Pile Overlap Primary Plie
15 . 15-20 Interlocking
Secondary Pile Wall
240 A

( Reinforced Concrete )
Secondary Pile Wall Primary Pile Wall
2 Secondary." Pile

Primary Pile



245 Capping Beam

Capping Beam Secant Pile Wall
o 1

Secondary Pile Wall

" Skl AT @ FTTN @ T @
Se” Se” N’ S’

'1 GUIDE WALL
A

EXCAVATION DEPTH
PRIMARY PILE TIP

2.6 Primary Pile Walil

7___EXCAVATION DEPTH
T PRIMARY PILE TIP

SECNE

| Bl ¢  seconpary pie me

2.7 Secondary Pile Wall

Secant Pile Wall Diaphragm Wall

Dry Process

Diaphragm Wall

Primary Pile Wall Secondary Pile Wall
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( Lateral Earth Pressure )

251 ( At Rest Pressure )
( Rigid Wall )
Diaphragm wall
Secant Pile Wall
tfho = Ko v (2.1)
tflo = o+ (2.2)
KGa'v + ’ (2.3)
KO = Coefficient of earth pressure at rest
Tavenas et al ( 1975 ) Kg
Kg
Kg Empirical ( 21)
21 (Kg)
Formula Remark
Kg= 1- sin For sand
Kg = 0.95 - sin(f)' For Cohesive soils , based on data obtained

Kg=0.19 + 2.333 log Pl (%)
Kg=0.24 + 0.31 log Pl (%)

Kg (@) =KgNJ) OCR 1
1=0.54 exp (- Pl /281)

Kg (@) = Kg (N9 OCR 2

2=f (P)

from remolded specimen
Based on data published by Kenney (1959)
Kg Determined from In-situ teStS

For Overconsolidated clays

10



Brooker & Ireland ( 1965 ) «010CR
( 2.8) « (ff
Normally Consolidated Clay ( (f)' 20 -30°)
«0 = 0.95- sin () (2.4)
)0[
=T
2s \X e
s ¥ el
; 20 - ) — | 6 (\
z / \\_\M
= \sfE ]
?5: '———'F"‘-.// 'a e
5o o — = —
& e | Sy
05 e i T g
|
°0 10 20 30 < 50 « 10 8
Plastaty index, P.IL
2.8 KO OCR Pl ( Brooker & Ireland
Schmidth (1966 ) «0 OCR
( Unloading )
KO(OC) KofNcPCR (2.5
m = 0.32 0.40 PI 80% 20% Ladd ( 1977 )
m Schmidt Pl ( 29)
0.8
F?r Brooker_6 Irelond
0.6 11965). m for GCR-XO
T 7r
m Olv
1 -y
0.2 -
; Ko(0C)/K,(NC 1«AR ;
20 <0 60 00 100 iz
P-LASTICITY inoex. pi (7.)
2.9

K. OCR

m

Pl (Ladd ,1977 )

1

Pl
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Pl 36 - 40%
Brooker & Ireland ( 1965 ) K0=0.40 + 0.007 (38)
«0= 0.67 2.8
OCR 1.5-1.6 KO= 0.70
KO= 0.65
25.2 ' Rankine
Rankine Mohr-Coulomb
Active Passive
Planar Surface Failure
2.5.2.1 Rankine Active Earth Pressure
Rankine Active
( 2.10a )
Tilting
Wall movemgnt lo left Shear Stress

1 ((‘\/ ﬂ » Nomai Stress
¢ :

o \xﬁg—%o.
——

2.10 Rankine Active Earth Pressure

( Fnctionless )

Tilting G, Z
«36G Mohr'circle 3. ( . 2.10b.)
Mohr’circle C geometry' Mohr'circle

< G3



<Jvtan2 ( 45 - (Jy2 )-ZC tan (45 - ()/2 )

(2.6)
Cohensionless soil ¢ =0
Ga = Gwvtan2(45 - (v2) (2.7)
G3 (Tv Coefficient of Rankine’s active earth pressure, Ka
Ka = cyoev = tan2(45-(fy2) (2.8)
\
A3 = GvKa-2 Ka (2.9)
2= o - 2CV Ka (2.10)
|
z=M Gv-=VYH Ga= 7H Ka-2 Ka (2.11)
Tension crack
Ga= 0 = GVKE- 2cV Ka
0 = yzcK3- 2cV~K~
zc = 2C (2.12)
yV k7
Zc Tension Crack
25.2.2

Rankine Passive Earth Pressure

Rankme Pass VB

( '2.11a) g



ot e >

- Rotation of wall about this poial.

() (b)

2.11 Rankine Passive Earth Pressure

( Frictionless ) ,

(Ax =0) Crh 4
»
K'0GV+ 0 Mohr’ circle a ( 2.11b. )
(Ax >0)
( Gh) Mohr'circle C
ap = auan45+ ()/2)+ZC tan( 45 4 ()/2) (2.13)

Cohensionless soil ¢ =0

ap = Gvtan2(45 + ()/2) (2.14)
GJG Coefficient of Rankine’s Passive earth pressure, Kp
Kp oy v = tan2(45+002) (2.15)
GVKp + 2CV Kp (2 16)
i
] Zz=o0 G =0 cp= - 2CVKp (2.17)

z=H G =7 yH Ka- 2CV Kp (2.18)



K& kp= 1

Cla= Gv- 2Cu

(2.19)
ClP = Gv-2Cu (2.20)
253 )
( Apparent Earth Pressure Envelope or Pressure Diagram )
brace cut
1
Rankine Earth Pressure Diagram ( strut )
Empirical
( Strut )
Pressure Gauge
( Apparent
Earth Pressure Envelope or Pressure Diagram ) ( 2.12)
Struts i N
R, —3 La
I
(8] 3
Ry % —— Lo
3 y ll_
R l; _— Lo
i
| B

W
[ |
e et

a7
|

gt
|
|
|
Y

Strut load R, R, R K, ,a‘\lvp;:_rcnt_(jul"-lh pressurces

2.12 Earth Pressure Diagram
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Apparent Earth Pressure Envelope or

Pressure Diagram

25.3.1 Pressure Diagram Terzaghi & Peck ( 1967 )

( 213 )

(Soft to Medium Clays)

Soft to Medium Clays,

Terzaghi & Peck ( 1967 )

A ® ©

Sigyeim T

;j
§

I
;

S A

—1! w7

| 1 I‘__oz-,rH:o
;._—-..c K“(‘H-"i I 04-H |
KA= tan2 (454>2) FaV S S
m=04for 7/ >6or4
2.13 Pressure Diagram Terzaghi & Peck ( 1967 )
2.5.3.2 Pressure Diagram Tschebotarioff ( 1973 )

Tschebotarioff
(1973) 3
( 2.14 )

Terzaghi & Peck ( 1967 )
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gﬂﬁ 2.14 Pressure Diagram tausalng Tschebotarioff ( 1973 )

2.5.3.3 Pressure Diagram SO\;VGI’ (1973)
Sower ( 1973 )
( 2.15)
PD
PD
Active ( Pa) PD

( Lateral Earth Pressure at

Rest, P0O) Active ( P'a)

7 < .
e KK e Type of soil P
. NN loose sand, hose gravel laes

R R W dense sand, dense gravel 1 3.
L R N soft clayn 1.5P'j or Pe
N " stiff clay 14..0rPa
fe = N\ unsaturated clay 1.3Pd or Pc

1

2.15 Pressure D:3C'sm Sower ( 1973 )



2.6

Clough and O' Rourke X 1990 )

( 2.16)
Horizonlol Horlionlal Horlionlal
Displacement Displacement Displacement
=+ - =

1

. Excavollon
wzwx— || Trianqulor suppor| Shoded arcos  —
bounds on are Incrementol Traperoldal
scitlement movements bounds on
mm\—— selllemen|
Polentiol loc

movemenl i wall
nol keyed Info stif
underlying soil \

Movement 0) Cumulative Moverrent

a) Cantilever Movement £ Deep Inviard

2.16 Typical Profiles of Movement for Braced Walls

from ( Clough and O’ Rourke ,1990 )

26.1 ( OH)

Mana Clough (1981 )

( Soft to medium clay ) n

Plasticity Index ( P ) 10-60

( Sensitivity ) 2 8 Facte;- of safety against

basal heave ( FS. ; ( Terzaghi,1943 )

(OH3/ A X 2.17)
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2.17 Factor of safety against basal heave ( FS.)

Maximum lateral wall deflections ( O Hm=&)
FS. 14 15 OHwe/ H
(Yield condition )
FS. 1.5 o+ A 0.5%

( Local yield )

( Scatter )
30 e | T T 1 T T T
&
Limils o Otk
<3 - Fixod End wall O Seon Francinco 5
€ & Chicogo
'g K v Bowlne PLNY.
- _20"' e Do -
; E free End Woll{v Boskon -
sl d
’I g 1 ¥ Ssn Freacisce
w -
>z
Qlo Frefnd  Fired End
- |0 & o T y—
J0g v iy A
2|a =
£[9 =
- x
(] B . i
L‘ S v
p
0 1 | & 1 | I 1
05 10 (] rav; 25 30 X5
FACTOR OF SAFETY AGAINST BASAL HEAVE
2.17 Factor of safety against basal heave

And Maximum lateral wall deflections ( Mana and Clough ,1981 )

Goldberg , Jaworski Gordon ( 1976 )

( Stiff Clay ) (FS.) 6 Haf H

0.5% ( Soft Ciay )
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2.6.2 (0v)
Peck (1969 ) Settlement Envelopes ,
15 3 2 1
( 2.18 ) ( Surface Settlement, 6v)
( Distance from behind wall, D )
2.0 2.5 (H)
( Maximum Surface Settlement, 6 WWhex)
0.7 0.8
(H) ( H) (D)
( Quality of workman ship )
( Soil condition )
— Y— 10
= A (4
"
——————— 3
—_—
——ee——=e)?
& = Seltelment at distance D

OS¢ max = Maximum setleiment at
adjacent (o the cut

O = Distance from excavation face

o o3 10 LS 20
N
. ' e H = Excavation depih
anri =i
SETTUEMENT B e L
EHVELPE it P — P
g ey
= 03
S."ﬁl 9
L0 o/
o3 10 ($) 20
. v s
EVERALE AMGUAR S S |
piIsTonNTCH CETTLEMENT s O b e s
EwEUPE —_—ge—-a—94
Sy
—— o> s
Crm Q‘-g'" PIo-Lt NUNMOLAS REFER 10 PO ILCTS
o ./ 1 SUMMARIZED O COLOBIAC, JAvrORSKIL & Ome0r
/ / "nite.
.o,,.__M'J/_éf 7

2.18

Settlement Envelopes

(Peck 1969 )



[ifumb> " Vi

lasumn  ?

Mana Clough ( 1981 ) J

( Soft to Medium clay )

( 2.19 )

( Distance from behind wall,

3.5 (H)

( Maximum Surface Settlement, 8 hex)

il

( Surface Settlement, 8V)

)

0.9 1.0 (H) Factor of
safety against basal heave ( FS.)

pistonce from Etcovolion.D
Mai Ceph  Excovdtion . H

05 10 ) 20 25 30 35

o} T T T T ___l_______‘

2.19 Settlement Envelopes
( Mana Clough (1981 )

( Surface Settlement, - ,, )
(' Consolidation settlement )

NGl ( 1962 )
( Maximum Surface Settlement, \@)

(8 :
4 )
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2.6.3
( H Vo)
( Maximum Surface Settlement, 8V )
( Maximum lateral wall deflections, Sh% )
Mana Clough ( 1981 ) 8 Vhex /S Hrex
Intermediate Final stage
of construction 05 1.0 2.20)

] Fandisco
 Oslo
A QOxicogo

(Sl’mon
i )
Oiiman
ST )
2.20 Variation of Maximum yield with depth.
( Mana and Clough ,1981 )
' Appolonia ( 1979 ) 8,..3. /8.

0.5 2.0 0.67 1.33 )



23

2.7 ,

271

2711 ( Undrained Shear strength, u)

Bishop Skemton ( 1954 )
( u ( Undrained Test )

( Maximum Shear strength )

u= (CTL-G3) 2.21 )
2
( u)
8 ik X
2.7.1.1.1
( Field vane Shear Test ) Bjerrum

Bjerrum ( 1972 )

Geonor Vane ( Field Vane Shear Test )
( Correction Factor. ) Plasticity ( pi )
( 2.2
( ) Geonor Vane

i
( Factor -:safety, FS.)

1) Progress failure 1 2) Anisotropy, 3) Strain Raie
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Friction
Geonor Vane
Bjerrum
Geonor Vane 1.0
Plasticity Index
(PI) Empirical

Bjerrum ( 1972 )

uped = ~Su(PV) (2.22)

1.4
v y Sy (r‘mLD)-fp.xS“ (VANE)
i SYMBOL REFERENCE
1.2 < O o Bjcrrum (1972)
) ; D AF Milligan (1972)
L = 2 3
Av4 Flaatc & Preber (1974)
4 ochelic et al. (1574)
1.0 # _Laycred and Varved Clays.

N,

Bjerrum's (1972) Recommended Cucve

A

CORRECTION FACTOR,
T

0.6
0.4 1 1 3
0 20 40 60 80 100 120
PLASTICITY INDEX P.1. %
2.21 Bjerrum (1972 ) Geonor Vane
Track et al ( 1979 )
USALS Mensri ( 1975 )

( Normally Consolidated Clay )

( Overconsolidated Clay ) OCR

(G'p!

B= 1= 026 (2.23;

(2.23) Oedometer
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27.11.2 N u
( 2526 )
N u ( First stiff clay )

Terzaghi 1Peck ( 1948 )

Sower et al ( 1961 ) CH CL
(CH)
u = 0.685 N t/m2 (2.24)
(CL)
u = 0.520 N t/m 2 (2.25)
N « 7 )

Standard Penetration Test ( SPT )

( First stiff clay ) 14-25

N 8 N

2.7.12 ( Soil modulus, Eu)

( Medium Clay )

Linear elastic

( |nverSE|y proportional change )
Marginal Stability Elastic
(Y|e|d condition )
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Finite Element Analysis ( FEA )

Empirical
E, M 1 (2.26)
Eu = Undrained modulus Elastic Plastic Yield
M =- Modulus multiplier
M

('Young's Modulus . Eu )

( Laboratory Test )
( Local Strain Measurement )

Strain

Strain

Shear Stiffness ( G )

»

Stress level

Young’s Modulus
Young's  Modulus
strain
Young’s Modulus
strain
! ( Non linear behavior )
Strain Strain

2.22 )

Young's Modulus

Shear Strain ( 8s )

Rigid ' Strain level .01% 0.10 %

( 2.23 )

Shear Modulus Strain

(Conventional Laboratory Test)



@ L
&m»mm
u'—a
T g \
s g F
i £
2 @
Appacect knear moduLs from
edemal massurements
10
o Bender Shear Strain ¢: %
Resonant Coulomn
01 03 04 Sdem:d )
il ran —GrEt
2.22 Strain 2.23 Typical Strain Range
Elasticity Eu G
( 2.24)
Eu = 2G (1+V ) (2.27)
Eu = Undrained Yong's Modulus
G = Shear Modulus
\% = (V =0.5)
600
: [ 1]
apocl | _[ 2
| !
400 4—— - ]T“_.
\\ i P!
o 300 ;_] <IE ! ! B 1 O SRR
200 7,,57 PRI 'S
el 4
| R
o | S
0.01 2.1 1
Shear Srain %
. Bangkok Soft Clay b. Bangkok Stiff Clay
2.24 Pressure meter test (Teparaksa,1999 )
Shear Modulus Small Strain
Shear Modulus
( Gmax ) 300* 500* Young’'s Modulus
900~ 1500*Su ( Snibuya et ai ,1937 ; ' -
Gmax 'H Bender Element Test
Gmax 440* 57 * (Teramast ., 1993 )

27
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2.7.2 Factor of safety against basal heave ( FS. )

( Shear Stress )
Factor of safety against basal heave ( FS. )

Terzaghi ( 1943 ) Bearing Capacity and Shallow
Foundation Concept

Fs
HB 1 2.25)
——
= T

1 L L A 3 1
I-Ia = OI. 11

Factor of Safety =%,—§"j%;; Fectorof Sfety | c

2.25

FS. against basal heave ( Terzaghi ,1943)

Bjerrum Eide ( 1955 )

= FS.
HB ¢ 2.26)
ERTET LXILIILY 7

[ P —

e

) )
Nec / circular or square , 8B/L-]0

W

‘CQ;M._ ,,,,,,

———-infinilely Jong, 8/l -0
¥ SO SRS TN T

% S | ore

\

O &~ <
o\
!
| | |
\\
| |

L

rectangular- “ (0.8-4 +0.16 B/L) » . sauor-e

Fdodsfy= 1- N
HoY

2.26

FS. against basal heave ( Bjerrum Eide ,1955 )
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2.7.3
2731 (Walls Siffriess, El )
Mana Clough (11981 )
9-15 Finite
element method 1
(8) 4 5,310, 8,088, 22,200 18,300 - /
(O6H® x(for Ellhdy = 27) (El/hgy )
Semi-log ( h y
) (8)
(h) Factor of safety against basal heave ( FS.) =}
h (6Hx)
FS. 1 ( 2.27)
1 I T T T T T 1 T ]
12
, 10 == =1 i
&(for EIVV = 27) L N\\ﬁ?'\i\% {
" « o Woll Movement \\*P{S-I.O g
06f & & Swioxes -
Da 1 1 L 118 1 !\f\L 1—‘
10 20 0 60 80 00 200 400 600 800 1000

WALL STIFFNESS (El/Ah*y)

2.27
(0. 10, (for Elhy -21)
(El/n'y ) ( Mana Clough ,1931 )
Wong . Broom Goh ; '990 )

(5_,417H, %)

2,000 / /
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Clough, Hansen Mana ( 1979 )
FS. (H)
FS. ¢ 2.28)
39 & T T T v T
»
g = i R
: z- 20 P2~ 38 Sheet plle Wall ]
S ERS 4
3
= _
o 1

30 s
FACTOR OF SAFETY AGAINST BASAL HEAVE

2.28

(Clough, Hansen Mana ,1979 )

2.7.3.2 ( Strut Stiffness 1 )

Mana and Clough (1981)

( OHMex' 5 X( for S/Hy = 286 )

(/1 HV) ¢ )
6 Hex ( 2.29)
§ 1 i T 1 T 7T
12—
Ry E
10 L\“ ')
e \.\

8 for Sy =28¢ °°

B )
0Surfoce Settiament

W AU GO BU0UKW AW AU el 10
» Tstiffress ()

2.29
( 8. (for -y =286)

(; HV ) ( Mana Clough ,1981
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2733 (' Vertical strut Spacing 1h)

() 227 2.29) h

( Cantilever ) Peck ( 1969 )
Clough Davidson ( 1977 ) 25Uly (

0 Hiax
2734 ( Preloading of strut )
(2534 ) Preload Strut
Preload strut
Preload
Preioad strut Preload
Strut 100% Preload
Resistance Reaction Strut Reaction
Strut 30%
Preload 12 2 Bay
Preload 2 Strut Preioad
2 ( Bay ..} ? Preload !
Preload Start Preload

Strut N 3
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2.7.35 B ,

( Strut )

Stress

(Teparaksa, 1995 )

A ct = 0.000011 X EgX At (2.28)

Agl Axial Stress

At ' °c

E ksc
2.7.3.6 Over Stress

( Temporary Work )

Over Stress 30% ( Teng, 1980 )
Over Stress Bending Stress Acting
Axial Stress

F = Force (2.29)

1.3 XArea
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2.7.4 ( Geometric Condition )
2741 ( Depth of Excavation 1H )
H)
(6 H&)
Wong and Broms ( 1989 ) (H)
( I H, %)
(H) (6HMX H, % )

( umd/ Hy %)

1 1
' (OHhad H %)

2742 ( Width of excavation 1B )

Wong and Broms ( 1989 )

Plastic Yielding

(6 Hmex H, % ) (B)

(Linear)

2743 ( Thickness of soil

below the bottom of excavation to hard stratum , T )

(OHa/H %)
(Yield ) NG
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Wong and Broms ( 1989 ) 1

( Free end support )

(OHW H %) /B /B
(8" [H %) T/B 0.5
(6H® H, %) ( 2.30)
. S 4 — 831 — =8+ m —4 —t— B3I —yp

Tellm

TeI%m

- !
= i

Hellm

Eﬂ-_- He &
" ——a—4 —
() 2 N S Niagaly
1 [})‘/H/gﬁa.--—""a"__"'_—‘__A_'
2 ° 0.2 o os as 1.0 "2 1< 1€
T/a
2.30
T/B (Wong and Broms ,1989 )
2.7.5 (Method of construction)

, - Excavation Stop Bern; Size

Dewatering )
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' ( Excavation step size 1A h )

2.75.1
(Anh)
( OH) s I
(1
Clough, Hansen Mana ( 1979 )
8 Ha({AHC A h/Ahc( 231) Anh/Anhc
0.80
50 T A.' T T T T
—‘—D = e Oslo ]
aol- .‘= = San Francisco §
2
o 30|-
I
Sy
£ 20
[t
g
1O
o 1
0} 0.2 04 06 Qa8 LO 12 14
Step Size aH /aH,
231 Ah . (6Hm )
( Clough, Hansen Mana , 1979 )
2.75.2 ( Berm size , )
Burland ( 1979 ) ( Berm )
(6,)

(8V)

X m n n u
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2.8 Finite Element Method

Finite Element

( Elastic bodies )

( Displacement ) Non-homogeneous Homogenous
( Finite Element Method ) ( Numerical
Method ) 1
1
( Non-linear ) 1 ( Elastic ) ( Elasto- Plastic )
Stress-Strain  law Failure Criteria
Nodal Point

1 ( Stiffness )

(V) ( Eu) Nodal Point
Nodal Point
Matrix Algebra Compatibility Deformation between element
, 1 Compatibility Nodal
Point Matrix
{F}=I[K]{5} (2.30)

F = Vector of applied nodal force
K = Stiffness matrix
5 = Unknown nodal displacement vector



Plaxis
Mohr-Coulomb modal Plaxis

1 Non-linear elastic

2. Eu \%

3. Mohr-Coulomb Failure C ()

4. Beam element (E)

5. Yield function (f) Mohr-Coulomb modal ( 2.32)
f= r-ssin®-ccos® < 0

Radius of Mohr’s stress circle

r =
=  Center of Mohr's stress circle
X
A
a
2.32 Yield function () Mohr-Coulomb nodal
f<oO0 Elastic Point ( 2.33)
,f=0 Plastic Point ( 2.34)
Elastic-Plastic Point ( 2.35)
< T 1
" N s
Z= | —
- // ’,’
~ /
) = /
(. gl I - — < |/

37
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Finite Element method ( Hashash and Whittle, 1966 )

2.36  2.37)

—:-(Ifﬁm-L”;é sl

1 i Deczp Clay Layer

MIT-E3 Soil Modzl

( Deep Excavation )

i E 7,=18.0 KN/ Pitam 1 :
iw=09mll L(m) 125.200.40.0.60.0
i K(m) 0=340m
]
| B2 =20m h(m)  00.25.J0.75. 100
T 0.25.5.
!| Wishzd-in-Plazz | ¥ \ A Mm) 00.25.50
i| Diaphragm Wall Z -
7 E=23:10°\Pz G,o(kPa] = 8.19z [m] + 23.5
v=02 Gho= KonO
Y= 18.0 KN/
2.36 Initial Conditions and Summary of Geometric Parameters
Rigid Support
¢ /
i byl A2 = :
H - 1 i h 1
o i i :
— i
: h,= Unsupportsd E : h_ = Excavadon Dcpd’f
H Excavadon E : Below Support
(1]} [2]
£ '
e - 1 =% & P [
ih P | inl |
g -» L |5 :
i, o PR 5
Yi 3 § H = Excavaagon : ! > h = Equal Support!
::"’m. " Depth P! s Spacing ;
NI 4]
2.37 Excavation Sequence in Finite Element method
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