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ABSTRACT

This study aims at the development of computer program for the deformation analysis of
soft clay layers, and using this computer program, study the constraint effect of deformation-
heaving, lateral displacement—of the soft clay layers reinforced with sheet pile at the tip
of banking or improvement of soft clay layer up to hard strata, under intact state (natural)
and the state of vertical drain respectively. For this study, Biot’s consolidation theories and
modified Cam-clay theory for constitutive equation for FEM were selected and coupled governing
equation, and christian-Boehmer’s technique was applied to solve the coupled relationship.

The following results are obtained.

1. Sheet pile or improvement of soft clay layer to the hard strata work well against the

settlement of neighboring ground.

2. In view of restriction of heaving or lateral displacement, sheet pile is not supposed to be

of use,

3. Sheet pile is of effect only when vertical drain is constructed for acceleration of consolida-

tion and load increases gradually.

4. The larger the rigidity of improvement of layer to hard strata is, the less settlement occurs.

T 1

Afie EELBEET FIFHE YA program & AMWsl o] & FIMSt K ALifBo sheet
pile & FT33A W 2 Bddiol ] Wk HBRE URGS A9 BRMHADHES WEd 2
ol b, Afiel EHE EEHREIFO 24 Biot o BEEARAAN MR HEA 2 KNG =A%

*EER - RIEHEMAR 2R B
OESR - 2EASTE TRASR g
o ERA - BEXARE IRAR B

KL HTBEE 27



modified Cam-clay i< @RI HFREZEMIFO2AE Christian-Boehmer %E  #L A 5}
program {b& Relch T FEE L oh&3 2ol

1. FEigee] TR 3si A& sheet pile o] v EFESIEEL &
Aol =k Hibstel
2. &3] {#HY L sheet pile WFET ke EA19 steel sheet pile 9 HIEo 24 = BAE

Taha 2 gH&H4 @t g

WY MEMRE HiRE = gk

FHEA BASE i

prel ik,

3. Sheet pile o] =i ¥k ZhRAYS] FHAES B-LTiel KHEE FA3t7] H# vertical drain$
ﬂ“ﬁf’%%}_;_ EUEHEAT inke] AT RS dHh
4, FRBESERTES B vl 2Fo] 2 Hig7t Hiftel S5 WTHERIRA A=k i3
grouting & @I Hmsnibrb T HiShsge] SRR deba A e AL 2 M
3 el AFs st PrEd ok el
1. F % 2. Modified Cam-clay 2
Y wEFibEssl FiHe MU program IR R A2 M TS LR B

o e Eobd R kKR S8 BE
SRS B B SE TERELTY
o2H s E e Bl ostd HEHE
&l vlA G3E Welaxt g Aotk

STEERE LRSS A1 #to 24 sheet pile ¢)3}
FERREAGEETHR I od #TH shabTik ¥
g2 7Ax7F b Gr AR B, BLE S
S #EEsle 1A wo] 2.0l sheet pile TiE
olv} IEIBREGEETE 251 oY HERHE
% o)) e LA T vertical drain &

25t & 7ol W ALY #HpE ol

1 WES v dE JHZ2aE o3k W
HERS B HA®mES WEETATE il
=} & ol

AR AR :r M= HH-S Biotd
el BEEAMHsES 22 % Cam-clay model
& w52tk modified Cam-clay model & A%}
o HIRFERZTE T Aelvh =3 R pro-
gram o] #Esh 2 ZEES s g6 2%
A2 Magnan(1982) %-¢] FI¢ HAY L Z Qubzac-
les-Ponts ol A ERHR-A FAEHRE L {E
fhstell 4 2B LEEHE A programe] #
Aot o HEE olel WEREE A v
CRMEAR JLfiL 1985)

28 1% 25 - 19854 12H

IR L o) SAEEE Lol k] —aAval ,!!!:fJJ
SLZRTEES EHISEY A normality condition
(BB AHR 5y vector &= o ol A v} RER LB
FESHE BEEE nkEsk= flow rulee]
etz RESFY Roscoe 9 Schofield(1963)¢
8]&] original Cam-clay model o]} HEH 4%
F BEfoR FiEslglo. 23y % Roscoe
8t Burland(1968)¢ &8 JEES Fatell ({8
A dell H3 MR A& HASY BERES
# o] modified Cam-clay #zzoltt. o= (Fig.
2-DL ol Hige REAsty] fskel WA
(state boundary surface), IF# B H# (normal
consolidation line), [Zi#ihg (swelling line3, i

s (swelling wall), ERiRihig(yield locus), B

-
e

— undrained wair

——iu

—

<~ state betzdary surtace

vl e Hntlnllu

S/ \__ ]‘nu wall

- swelhing hine

Fig. 2-1. State boundary yield



ke (oritical state line) B FEHEKKH
(undrained path) &-& ZHAEH ez
veld Zle] s
Roscoe & p.q.dv.de 2] BEE # A H)HE
iEssE Bt Bokdl i = 94 EoE
2 g3k geha gk
dw=p-dvr+q-det(=0i;*0ci?) e-D
71 A R%3 model & HHE(g=0) ot A
i)l glet(@e=0)% A& AAR 3T glom
2 R@-D& o3k 2
Owymo=p"0v? (2-2)
AR EEA A g/p=M, dvr=00¢]2 2 K(2-
D& o&3k o] veld 5 9lvh

0w q=m-ry=p+Mdoe* 2-3
ol & F GH-E —hxfbsie
dw=p-~ (Gv*)*+(M-de*)* (2-1

V{(6vP) I+ (M-de?)T & —fkfbsl BB
Wl 3 RYAMBMYEE ) tensor Jeir 8] T
Zolrh o) HR M) vector(p+1/M-q)8) 74
sHAl BlfRE = WA S vector(Gvr+ M-
de)e] Mok Za o] F scalar & WEE 94
o e 2ot
#EC-D3 RC-D=EH =5 A& 4% +
sl et
» 1 2
= Mzof/‘;ff)> (2-5)
#:(2-5)9 normality condition([EAZEHDE i@
Jih2al
dv* _ dgq

der — dp (2-6)
R(E-5)9 K(2-60.2 BE
dg __ M~ (q/p) -
dp 200/ @D
% = 9 ol A = _P_.. o g o
E3 g > 1A dq/dp=dy a7 +ypolEz &
(2-71)& KRAFH
da 27 _
P - 1M'3_+_772 d"? (2 8)
RE-& #HE
In(M*+7%)+1Inp=lnc (2-9)

ol =0 W p=poc]2E thf K& ot

Calp) M
7

Py:P[ (2-10)

A7 A pyE prq EOIA SHEE BB G
Bel Zame parel™ RQ-DE peqifiel A
g DL e WEAERCD o il
T GREBERO) S (Fig. 2-2) FHE®H B
el AT HERA R(2-0E HAFD 83
Te RERREA O% k& dE + Ao
pop| LALLM 1O (2-11).

caiteal state line

current yieid curve
«~ybsequent yield curve

Y
Fig. 2-2. Modified Cam-clay yield
£ 2-DF K-11DS kot Bikste St
o) EH—#IE BEE kAl EEEhe X
BRel o
Lk #E " £E eyl o5
sh ek,
A ¢ BESETEIN
PZ%CG&JQ

ovt : MR R E B
de? 1 WATEBYRNEBEII A B0y
M : [REURRERS] 71671

o:; : cronecker’s delta

£ < BRI

q 01— 0,

3. Biot EmEF2 HREREN

bR ) v AR MR GRS € B ilst
q LS de BlERfZie 24 Biot o I
FERS BREFRHEFSIA A6 FEHES
FEE R SEPEKET & ARLTY MY
£ £7] A3k FEREREGE G A Christian
(19689 Figk& FIRRe o] JiE-L Y
& BRI TTE Tobl 8 MaHERE 419
ZANERRE 7E & BB BEE Tk o
& condensation o o] &} thitEiBLe] WS 4

KELHITEEE 29



At HBKE-E MARERAAG A —Ests
= BES Aikeleh =3 REREmMY ol Eed
MK B5-& Darcy o EAIE @MY M
Bake] ek fiLEiEe] MERELEC] Are
BEERA s EEETE T AKEE
= o). mlA BmHERY TEY HiBkl A #s
b fEMskE @ Aeld BASRE fRAEY Y JEER
ol FIFslHE FfEtAer ¥ s ZE
matrics 2% 24 4 2o}, (Christian-Boehmer
1969)
[K]{ul = {p}
3714 {u} = EIBLEERT vector
[K1+ stiffness matrix
{p} & EiBhell fEMZE ¥4 vector
< FefEmet ol Eo] EAse RBKESL
#h % 371 $18 Darcy o #REAE #H
Ashe] MEIELIES dv & Tabe chgsk e

At' a e a e
dy=—-A2 <k: St 5 ) (3-2)

ue t SRR RE
AGB-2F 7 98 TEY EF i Efé%’*‘:ﬁfﬁf
43 SR 1 Y 4 EFRY MIBKES
2 —‘%E% RESET MEKES 7 —Eg 4Hi 2]
48] {FiEERY RFEKEL ohew 2L %I
Kii el e

G-

U=y Fasxtasy+a i tasy’ 3-3
S o714 5719
s a i< (Fig.
e 3-8k xre]
| A g
wi_ly D del| T X 5% 59
e LI E N T
klm ¢ EH
Ueh ol g3
;y = RERE
olx EFE
Fig. 31

JeEhe]  RaRR
AN e = K(3-3)% FASIY veld F ek
{uet =[A.] {a} (3-4
{a} =[A,] " {u.} (3-5)
[Ar]E R(3-3)9 LHEAFN e At 2L #
g ZE Tl &

30 H1E 2% - 19855 121

10 0 0 0

1z 3y 2 v/

A= 1z y: ="

R TP e TS

Ly yi z* 34

A(3-3)E& K(GE-2d KAZT KGE-DHE EE
o g dS 5 A=k

dv=—22EY gtk (3-6)
A7 A ac st as v [As]™' 9 4973 5579 vector
2A ol Ed t-g3 vl

do="—fu~ 3 P (3-7)
RG-DE AT wBlal sl BREESE
2 HAZH

[edvidv=[-Cv;—v;_)dv

— Bk - z Biue); (3-8
A7 A fi= k- At S:fz . Bi= k;At s;ﬂs:
k'd pAYS M 28z
B rwt sz = krilt ssj
p= £ _i Biy wa* s BFLO) A 9]
lEewiNGS

52,8y 3 43 840 A WA
S5 Sosy Aol WET Hre BEfZA o]
si s ROERS ol HEE (o SRR
=3k ERA N BEAY MERLE
Av=[K] {du*} (3-9)
HG-8)F XG-D {LAs T BEKES ek
W = coupling matrix 2 ¢] &3} &3 7},
(L7 (du) s+ e+ 32 i)y =0 (3-10)
1714 L ; coupling matrix
websd HEE 71 984 KG-8), G-
%L— ZBFo kel FA A ol = 2 HI
HHERXE BRME £ Uzl &
([K] [L]] (du; 1 (AR’+L“" !
SYALIVCSHIV IR I w1 PhY

A7 [Hle & Gl &) /s = 7700
o ol T FFEMS MK Tl HET
Flol = vk FME stepj ol A —FREmel B4
oz SBERREMAES Tate = -1 step ol A



o e HEAEOR gauss £AHoR Fozieh IS
-
4. %% Model o MiEmRHf e
dtdl T SRS BVILHES 2 A S T
(ol & HMsHe eha $)B#EE sheet pile —_ ;,,Tu\_} 7
& A BRRAIEEE e A = o s B e e
£ HRmel WEWES A9 vertical drain S R 5
& prakste Aol W WF, MUTEER, B L
Bl 59 8BS Mgl Fig. 4-2. F.E.M. grid reinforced in sheet pile
4-1. WEIHEO) M4 . L BT ERERSES (Fig 4-Dsb
T e Zow JE5A 12m RAEE 72m S 4243
_ o T 105124 T0EF SSEIEE KAHLE
= | el o,
I 2. BHEERE 20m 24 BT ¢=6t/
3 - m'E A7 denprt 0.5t/mPEO1BY B
J<f """ S I S R ‘ Al 7 e,
gL LY 3. KBS v Sue RHK, R
- # Bfs PRKfEfe] o, BEOEE-R vk 4
Fig. 4-1. F.E.M. grid in nature state E, S ME#iE o8k
Table 4-1. Material properties & parameters used in calculation
layer ! 2 l £ i M i Ce ‘ G, } ¥ 1 g | Ko \ Tro
1 ez oo | 1e | o | s o3t | 25 | oser | 25
e Loz | oo | Le | 0 | s 0.374 | 2.9 | 0.507 { 2.9
s ooz | 003 | na | o | w o3| 37 | asew| a7
o4 o oo | o1e |0 | e 1 ooam | 45 057 | s
5 | o020 | 003 | L& | 0 | 12 0.574 | 55 | 0.507 , 5.5
6 | oz | oo | 14 | o | us 0.374 | 6.3 ]Mil;gg;if 6.3
7 029 | awrl fzi(wgg—jgﬂm 0. 374 { 7@7W oser | s
byer | Koo | e | ono | Ve | A | ke ke
1| 0.507 | 192 | 17 ( 0.1x10% | 0.29 | _8158;I6?’”f‘54§5x105“‘
2| 0597 | L7 | w7 | oo 029 | 0.396x10° | 0.396x10-

3 | oser | 17 | 17 | oaxio | oz 0.300x10- | o&ii?w
o | osez | 1w | 17| 0.1x10° | 0.20 | o0.244x10% | 0.244x10-0
5 | 0.597 [ 1.66 [4' L7 | o 1><10-;17;A4};;;;4~7 5?1552216u;¥11442r}35§<10-3
6 ‘ 0.597 ] 161 ufggilfggij 0.1%10% | ugjééggTﬁi?;EéI;zata 75 0.161x 10
W'7M47‘ o5w ] }“E§Ail 0.1x10° | 029 | 0J3nq04mﬂ4maﬂi;ia;4_

~ (Un

it ; Length : m, Mass : tan, Time : day»)

AKETEITBEHR 31



#i52 Table o] &0 #¥#EEKE heat 2

Atelnp g EHETMEY 71-2710.29, 4 0.14~0.34 H )

£:elnp HES EE-BEGHEY 7€)
M:p—q FHElA REKERS 127100
Go: IABTEEN FEGREES 98
Ove D RITHESY HREED

v ! poisson k(0. 374)
v - TS BUHBEED
Ko 1k HEE R B (0. 597)

e ¢ BRI BR L

vy - BUHARE R T A (0. 1} 1074 sec™)
A teln K ghgel 71371 (0.29)

kao, kyo ¢ TIRAKE, SHEFHMES B R ER

4. Sheet pile & {7348 7% ERDEE (Fig.
4-2)3} ZFo] sheet pile 8} z$ 3 FHEE
Aiedted I FRES B &) St E g
. Vertical drain & Bfifols] ZEaEbdze)
ok 2m 7Aoo B FHET
6. fhitfEe HHEH K, BEE S &iFd
g MEEEE £ (@D 2

7. ¥itEY Zoldl =} Bl METEH F
MEEEREG), MRt (e), EKRREGR)
= 5 Rell 98 T3k
G=Gorexp(“™V/2)

ot )

Bo=Fuge 1000703

wn

4-2. EWMAERHE ¥ WEAE

1 Epgie] mmHR Lo g F A
+E V1R HEo R vk

(D Sheet pile & HHZI= A
e = )

@ sk dolE #LAA g Al =
ol AS(ERBRAERE &)

2. ETF Ayl 13RS HEREE T A 7 Sl
g3k ob23k 2L WHTERE EATH

O o g BT sk A - (AR
i)

@ Bhtotel KBRS 2m AR ver-
tical drain(V.D)E& &3Stz @RiRainisth
= 73%(Fig.4-1, Fig.4-2 #=x)

3. BRI EitE(Table 4-2 28D
Beam 59t FEEFREAEERS AlkE otz
Sha FhE EEREAFEESE EAERE R AR
fRE B{bA = o)
4. FHETS JETAE
5m, 9m, 12mo]c}h
5. Vertical drain & B-fifobel & Zoaffim

+(Beam F 4

= (Fig. 4-3)3 7ol

Table 4-2. Rigidity of Sheet pile & Deep Mixed Method

BEAM ‘ DEEP MIXED METHOD(D.M.M.)
Immpr oved ; N . s ; G =4000
T Type| W Type ! Zs, Type . G=200kgf/cm* | G=1000kgf/cm? 2
Method ~ Sheet Sheet ! S}a]eet : } ‘ ke f/em
pile pile pile  B=4m | B=gm | B=im | B=6m = B=ém
E(tf/m?) 1 2.1X107 | 2.1x10° i 2. 1><10’ L 5.2X10° 2.6%10* ‘1.04><105
Iom/m) | 8.1x10° |L167x107 5.5x10° | 5338 | 180 | 5333 | 180 | 180

Elktfmz/m); 6.51X10°

2.45x10* 1 16X10‘ | 2.77%10% l 9.36x10* | 1.39Xx10°

4.68%10% | 1.87x10°

EI ?0.3\1151

A(m?/m) ; 1.53x107® \2. 426X 10‘2‘ 2.693% IO‘Zi

v | 0.333 |

11 . 33 | 5 | 1 | 764
I
0.333

32 14 2% - 19854 124



o 2m 7Aoo g w8t o] Y= wl

2 849 ERF E 283 o] BRE

Koz 3o A St 4 gk,

EUBHAT RS o F A ALz UE

o} oA &hr},

@ S5cm/day & BIHEE #HEtE A5
60 o HAf

@ l.6cm/day & BFHEED HHEEIE A

E& B Table 4-33 72c},

4-3. BIERN X HRER

1. #hio| MWIGE

#* 4-3 aokd B E BHEEESIS 2070
o] Model 8 2 ERE vl 2 RFEFI =24 Beam
el A Model 4, D.M.M. %l 4 Model 18¢
vkl | (Fig. 4-4)9} (Fig. 4-5)¢F 2t} Model

£+ 1809 kT 4 818 B AH S} BR-LEH =011,
Table 4-3. List of Models used in calculation
<\7 }:‘-‘ ‘;':I 4’ { e T
[ Tjﬁ , Beam % FEREARERD.MM) [
EL | | | =
. \ LS | G=200kg/cm? G=1000kg/cm? | G=4000 @ =
# %E g fn‘ !11 TYPe v TYP‘ 2Type  p_fog kg/cgllz) l (E:2600kgg/g:111]2)  kg/em?
g 31 A ; Sheet | Sheet | Sheet 1 - _ i 1E=19, 40(2 =
* 54&‘ 94&'{ ! pile pile ;‘ pile i I?:%E ‘ B=6m i B=4m " B=6m j B=86/;m‘;
w oslim @ @ 8 | @ | 5 | ® RN
g % i-om | & | | @ | | | | | ©
I Py C® | s ] B | |
B T L B @ I | o '
g BV I-12m ] | ® | } | | ®
£ TDR 1=5m | | @ | | | | | - |
R It=180H #FE, 20B®: =608 BH
‘-"7—”"— e B 2 EEE i 2o
e g et Sl |
1T T T a7 T D BRI HBGHAES o FHE
ooyl s! J s EJ_? : tl‘ &g},
SS -shaed nile | S T =4 s . . .
\} 7 - Pl R © FA AN AT [L#(Fig. 4-6~Fig. 4-9)
i : | ! [ ; b
i L P @ V¥ sheet pile, ® EFE&HEETDMM)
— — 2N 3 i
(a) Sheet pile (b) Deep mixed method (B=4m, G=200, 1000 kg/em™> © Witk
i tone . et e s
Fig.4-3. Type of D.M.M. & Sheet pile fif (¢=180% vertical drain & =} N3 sheet
pile
2008, 10000174l A== A& 2Qlvh o @ FilkEhR 2T [L#(Fig. 4-10~Fig. 4-
A5t Bfe 1 =g ulzl =04 73Sl A S 12) @ Sheet pile (=12 m), ® IF JEriArey
o2 Bl FiEstd 200Hd Hhkr =la IR =12 m) ©WHERH(z=60, 1802
DB e FRA b Model ) yopgm 29 di(Fig, 4-13~Fig
182 Vertical Drain 8] &0 % $=120H4 4-15)
szt Ha ol & #irEe Fb Aok giE @ Sheet pile(/=12m )
e ZEomidAE Bl 9o o ® FEBESERES (G=200kg/cm?, B=4
i8] BT MY KB whel Eas 5 m)
D BtEels TEL Bwmd 3 B © EBRLEETR (G=1,000kg/cm? B=
th52 o] & Model & st HES= It
RELBETHEEGE 33



RN \
e
o Ll
: e ‘
AR
(a)
e
*7.
- Lol
- i : s
r T { . 3
(b) (b)
Fig.4-4 (a) Lateral displacement of embankment Fig. 4-5. (a) L'ateral displacement of embankment
tip tip
(b) Shape of settlement in surface

(b) Shape of settlement in surface

)

Sacre oo
i o =
0 . . W . a P
% 3 K !
- IR »
X -« v
3 « N
y
.
% e .-
> s -
A\ [ . .
\ D e e . - ‘- ~ . Hy e et - ~
N N - at mredeyatter consct Ltz .
logd g

hes

Laeral displacement of entimTer

Fig. 4-7. Diagram due to effect of various pene-

Fig. 4-6. Diagram due to effect of various pene-
tration

tration

34 1% 285 - 1985F 127



Birpoct
'-‘.\\ oy e
A
N
Y
i
A
g P
‘[ |
Dy
e v ¢ /
A /A SR N L0 A
: [ & 3 [ “I q, o7
= " e T 5

PEGQ BOBIIS LI JsLages DS

o
QY s T

Al sty Do S

(oS ” =
o PSS i
R -

Fig. 4-8. Diagram due to effect of various pene-

tration
2, H#r U oER
D ARV S sheet pile Fig. 4-6 24

@ ¥ §f sheet pile o] Zolol a}B fFrirus

Wi T RE B30E a4 o
Z] Wejdl F(5m)dl A+ . F$= &
HRESE (LT R A —Eha HAS
ol & st b el KRl A
ZE&+5 HAAld wel zkelsb glvh,
model 4(/=12m, Table 4-3 F2)E= A
0el hrtel, = AR A A ¢l

of A A A —FItz TARRE:
g = oot
Q2 HEEEES (G=200kg/cm%,, B=4m,

Fig. 4-7

& F Aol

FE) Aol =B R
el Vel 9lemm PA
BRE AY ¢z oekel el fiHEY
+ 25t} sheet pile %9} 7He o gko] 1 3}
ol 7k ml &3t AMRE MHE S oot
Q) RIFEAHE(G=1000 kg/cm®>, B=4m,
Fig. 4-8 &2) I=12ma A FHAd 9
T BE LR AL ol o RIS B

I tyee Sheet pilely Dir: 803 o moce wili5T )
5 o
‘a
= o adn
L >
Aumt
o Bt g
in) )
—. x 5
1
X, x S
. .
ead %
hope t tace beon s s
) Avl L mem
20 1 - “
20 R . ; 8
i1 Coa 17°
4. ol .
e o
Vo H }‘
LRI s PR
: R
® o . )
| k' +
v i
o Vi
\
b gty otfe- Voo [ 4 conrk 3
loacing
Puterat doaglacement of embaikmast  tin

Fig. 4-9. Diagram due to effect of various pene-

tration
R EER CRE wsaoa
sheb, BT E WYl 2R A Y BRAEE
o ekt deldiEl 2 e ] 1%@4

ol TYAZIRzh7] xrbe HET MY
Aygel ok Zlelvh ol e iR
B Asxa S HMEE EAZ
olefl wel Adld = 9lrvh 22 Model
17-& o2 KR AAY Mol A
el whel sMile® Ayusta gle] HA
ZAol8 Ryxzgom [EBEtE gloh. o)&
Fig. 4-7 Model 13 3} Hi&E o Wikl ho]
7t Qle] MIghnlEel e Ao sl
@ @R a(e=18011, W3 sheet pile, Fig.
4-9 Fx) t=1801¢] A wieks] AR
BRiE1E A2 [=12m(nodel 7)l A
WNHESEAE dedl ol Luld (ERER
T (G=1000 kg/cm?, B=4 m)$} H4}s}
b, 22y [=5m(model 9)¢] 4 & model
2(V.D) == fe¥bEE(model 1)9} 7o) A
o BRoE dek AT RE =12
m(model 78] 7% M (model 4)¢] 1]

Ko+ ETREE 35



F vt48 HRe dov ZA AT F
grt. =3 I=5m¢4l 739+ sheet pile §
oL BlggEMst gl Jepi L itk

RS BEAZEE Hiretd o3t 2.

a) Sheet pile & T A3 #%72x &
AAA  sheet pile 8 L TE MHE= 2 "ke]
g WTHSRE AE & dedq 4l
TR R e BAA A BT ¢+ gk

b) FEESEE: 4 2 B9 EMET
7t AEE BECHEERECE 9 a7t ek
a8 x 58 7% Ei a)al sheet piled] 7
-9} Zel,

3D RBlEY %%

AlES BEA S e Fge

@ Sheet pile(I=12m Fig. 4-10 &)

BEEEY EE BETTHEA 49 it
T, RIGE X5 Eigel Azrdl el
BAHRE ek

O EBRE&ERE(=12m Fig. 4-11 I3)

FEEEEEY 7% % model 11,15,16, 19,
2034 zhol Hifkel wel dAxsHAl 2EES gl

Ihect pre lostl”

b _ilm)

ﬁ;AT.- —

(F el e

6 Alm)

Shope of setiement 1n surfaze bewond akment tia
A i sniem:
R ey 2 P
S — R 2
-
b ?
W\
\\\“. S
W
Wy
e ;
Eb: Lo
at_ mmedutty offer \'z t g =31 cisp \ orend corsal dren
loading : '
terl. dispizemien) of embackment  hio

Fig. 4-10. Diagram due to effect of various rigi-

dity

36 H1EB25% - 19854 12

F AltEE =9 wel BRI 2ok

@ #RB#H (=601 vertical drain, /[=12m

Fig. 4-12 &%)

HATHARe] 60H = ¢
@9 A& FHAE depd o slrh. Model 8(V 3
sheet pile)-& MEEFEGEE vl Flfke] -8
A= BT #oF 28 2 HEle EEE
GRS GRS s Ay 2 BE
8] GERFREe R BLE Sk T el Jesk
Kell ZH7hE REER ks BEETESE d ozl
b wetd EEFRAEE sl #|ish =coh
Model 2¢] 7§ $-7} model 14 w]& #frst =
Lo olAT g4 2 Eelrh L& HH
skl EER R e ohgst o] T
olr/},

a) Sheet pile, FIBE&EES Rltge] A A
whel RS BE&, WLT, MIDTEEAre] 4
BRF ek

b) =ebd BEFRAEERA
T 7 A= Tikeld A st
o PEE UiikE 5 Uk

=l ‘ at o .
RERSEHEY A+

aul

e

W

e AiEE

ESHAl S ENLEE

Fig. 4-11. Diagram due to effect of various rigi-
dity



™ i 2rar, 23 o
Verzeal orap sy Pt 5t RREE-E)
e = .
R
e
f
_ I
| T —
- e TG P
: ey
|
- - R - T
s
R
~
lemomgagn, b
e . .
T A st
Y - ) 3 o
o 5]
can
) Y
3

ot im et sgte- ! W el gisp
[PER]

At of mybankmacr by

Fig. 4-12. Diagram due to effect of various rigi-

dity
ohees pie itz
€. ) 1
[ 5 e 3 R~ S N
=)
Tty Tadeg]
% i -
- ] I
|
3 max igtera dsp |
X _Lim n 5 A
1
. — e
—— = =+
O end_zisdidation] —_
5ha, seslement 11 tace heondt  pemtowen o
— Hizmt _ LI s ~
B 20 o
. vy H ey ¢ ey
vt [ RS LI
AR ‘ ooy [
\ N L
b4 % oe Ve
e y )
LR ¥ . v
\ L N
i
v .
o i -
. .
@t eyt tter \ 1l ' \. 3 o \

Fig. 4-13. Diagram due to effect of gradual loading
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