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EARHT PRESSURE FOR DESIGN OF DEEP EXCAVATION

. . -ABSTRACT

This paper presents the origin and limtations of the lateral earth
pressure for design of excavation support currently used by the engineers.
The frictions between the retaining walls and the soils are described. Also,
the relationship between lateral deformation of the retaining wall and induced
lateral earth pressure are discussed. In the last part, the lateral pressure on
interbeded layers, surcharge and water pressure conditions are disscused.
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a) £#

Peak Active

o cApparatus @ Height of  Mode of Wall Sand ... . Coefficient A %)
Investigator Date =~ Type* ~  Wall (H) Displacement Density (K4} H
Terzaghi ~~ * 1934 . "B 1.5.m - { Translation - . Densé e ghe T T 0.06

: - : Rotation about .
base B S
Rotation about - - Lgose = | 025 - 0.5
_ base ‘ o
Rowe . 1969 .0 ¢ B “ - L.5m’ ' ‘Translation” - Dense - 7016 0.2
Fagnoul et al. ‘ ‘1972 B 50 ¢cm ~ Translation L l{:osc ) . 0.24 3
Bros R L 77 B © - 8cm Translation®  Dense 024 0.06
Rotation about Dense 0.30 0.035
R R T S -base - oo S
Coyle et al. 1974 B 55m Translation and 1.618 t/m? - 0.31 0.05
Lo o . rotational - - 0o e T 0
Matsuo et al. 1978 B 10m Rotational 1.94 t/m3t 0.25 0.610 0.8
Rotational 231 t/m% 0.1-0.25 0.3t00.5

Note: - [ -
* Type (A)_____ Type (B) i
A = Wall displacement measured at the top of the wall.
1 Siity sand w = 11.9 per cent.
t Siags, w = 9.4 per cent.

(b) B ¥

Peak Passive

Apparatus Height of  Mode of Wall Sand Coefficient a %)
Investigator(s) Date Type Wall (H) Displacement Density (K,) H'Y
Rowe and Peaker 1965 A 46 cm Translation Loose 43 25
' Dense 6.0 4
Narain et al. 1969 B ‘ S0cm Translation Loose 8.5 8.6
Dense 8.7 6.4
Rotation about Loose 9.2 40
base Dense 10.0 30
James and Bransby 1970 A 31cem Rotation about Loose 4.0 23
base Dense 18.0 12
Bros 1972 B 85 cm Translation Dense 2.24 1
Rotation about Dense 1.70 1
base \
Kezdi 1972 — S0cem ~ Translation Dense 32 5.5

Rotation about Dense —— 6.5
base :




L)

|

gmeEEEEm "

“xagﬁgﬁw

(c) 8

M B AREREDRKEA LA
COEY SRR FE Y-S ~



=~ x #ﬁﬁﬁ%ﬁﬁ

ﬁﬁ%z%i&&m%i&’&d%ﬁiﬁﬁﬂ%l%u&
B AE —BTRKTF o B — A& e Rankine £ & o VoAl - S S S
EREMAMME REBXLFALHE  ABRLBOREGR
Bl Eﬁb%ﬁliiﬁéﬁ@iﬁﬂ ERFLEAHRAN B Lt AEH
MEBEBAHRIGIRABRGIROBE 2HLBREBEABAE

B d Rk Y o B E A Iﬂﬁbvﬁ:‘"ﬂ;ﬁu o Rankine £ & = ‘,m'?%‘ﬁi#m)ﬂéﬁ '
g th”rﬁ—z‘&rﬁﬂﬁﬁﬁ&f o~ EmET O HAHEREME
£p=30° 4T o Rankine 2 H LR ANBEBEZH LR W
110% > Rankinety & S £ R AR B EHHE H LR A 950% 5 —F
@ > Coulombsg 3 Al ?I%H%é@é#z—%j] A &AL A o Coulonbsy £% +
BAGKTAFRALL | | '

o

sin2 (a'k+¢)‘

K, =—

sin2 gsin(e—¢) (1 +\/sin(¢+§)sin(¢-/3) 12 (7)
sin(af_—é‘)sin(af-l-/b’)

Mt MABRAHERBENGYE



¥ s KB ANTHE i%ﬁiﬁ@ﬁﬁ’iﬁk%ﬁMWL
/3¢ °

BA  Coul ombi # J& 71

a EHEGHRAKFZEAA o
“%izﬂﬁ
i Coul ombi%i@ﬁfﬂ?%iﬁf]i@ﬂ #ﬁzﬁfﬁ E?}iﬁf:i
B & o i%ﬁiﬁ&%ﬁd\iw¢ﬁ'0wmm&ﬁi@ﬁ
SEEmERET A 2ARL/So B AR EEY RAEE AL
BREBOERG LR o
FRGEIBRAZERBRBYEBEEIARFE > AITATHRA LT

Pa,:Ka (rt Z—u)——Kac C? e v v v v .(8)
'Pp’:Kp (Tt Z"""U)"‘Kpc C’+ « « « « & . (9)



AFPOEEANAABGOAREGRES o
Py tb@mas nky Ry o
K, BEBHERAGHRBOEMW ©
K,y BEHELRAGHROAM
K. KpcltWBEACREEFAICY Mo

HABRAGKRARTC TATFIHRRREE ©

EHKEC,=0.55 <5t/m- - - - - (10)

ﬁawk%cW:05sug2ﬁumf?-?'u(1n

A B KR T AT SRR AR FF o

EHREO=2/38" - - - - - (12)

BRSO =1/2¢° - - - - o - .. (13)

C,S0.5C" « + + o v v o (14)

EHBEANKRRE ¢ =0 B

KaC:KpC:2 [1+CW/SU Coe e (15)

EAMXBEAKR

K=2 (K, (14C/C) - - (16)

'Iipc5£2T7i§jKl.4§ﬁ:w/c7f) f';‘. - (17)'



CRE FE Y fﬁimm‘w

E A ﬂﬁ&@& kg @%%%éi%ﬁﬁﬁé
AELTHEEH ﬁ&%ﬁ@’%ﬁ%ﬁﬁ&@k#wﬁ°@+
MAHEBALERGZEBISE  HANLHORELERA T >
FIAHTAEB DERMEIAGLEE - F 6 §EFLERD

Mg B+ AT mBEAFTENG IHE &K FEFPKRE LD
LH BRI A ZH A Gt TRIME BABLIBORG %

4% 69 AR o i%%ﬁ%#%ﬁ ﬁ%ﬁmuﬁ ﬁﬁﬁ&%ﬁ%

A B AE B = (b)FF e

| [ RS \ [ Fﬁ@@; ST
| ] / : :
l Vo [
| \ |
* Vo !
| | {
&7 ‘mﬁ WW@ TS
i O .
| S | A
B HEBEE 00 HEMEN B

E]?‘L ﬂ-ﬁ&-!‘k’cﬁ]‘] M3 i;}é‘yz.*“ﬁf

EB. HEosw ﬁﬁﬁﬁﬂ §!_:@E
B+ % Y -



() BIRBEMEEE . (b)) HIES N
B+— RMIHBLBHIEH

(2) BRXBELE (b) % I &5 4 89
RN S YL

WL HAHEMIRBEBEA LR KD > W E T2
FoUMMAKEMEL LB AT RRED LB —HAZ A
S RETRNG > ARENBRRSFl o —Mms > & &
HEB M > Zh e T MBTAD > % ERHE T R KA
LA Jiéﬁ%ﬂlﬁrwa’-}iia + & o Karl Terzaghi k419204 4 HP#E’«-
BWEMAETIRAER > RE LR MBY Mk F X o Pecki H
ﬁuT&iim—-"'a"é@ﬁﬁnﬁ%}&ﬂ:ﬂiﬂsﬂéﬁhrlaghi and Peck # 8] o
BRI A E AR AR T AN EREEF YR



# o R4 T g% o LM Terzaghi and Peck (1967) faPeck(l

&Y

o

—
-
—

969) 4= B +

o MMM AT A THYRH !

B/
1O [ BB LRI T
o m=0.4
777777 ] Iﬂ
| b 08}
1 oer i Bl
H , i
b, H A
: 2 04
m=].0
Tt ozl A 9K 95 85 L B B B U T
.\.\ X |
1 ,, 2R |
777777 0 ! \ | ] 1 J
, I 0 2 4 6 8 0 12
. JtH
P =Py Ns = Su
NTY by |by| by |  pax | -mprm|
) ‘ O 10| O | [3=0.65K,7Y 0.2Y
SBEFSHERL (Ns>50r6) [025]075| 0 | B=KarY  [0.4) 10087
T (Ns<4)  |025]050/0.25| B =0.2Y1004]| 030)

Terzaghi and Peck (1968) #H WA £ R

8+ =



) 4% ﬁ%i%i%é@&ﬁi%%ﬁ %% & mﬂ%iﬁ
Kt > AABE—F e Fo | o
QHEADTHE > AEFBEERRR > KBS FELANEEER T >
AXMBAAMERET T -HAB LR T FERBEMTHAK
Rt RHEAERBEOIAZKREFELS m&o
Q) & 2 iﬁ&ﬁé&ﬂHi%ﬁ%ﬁ&mM%%#iﬁﬁ’%
ABBBEAGEERGE > BAEEE o
) A& 2 iﬁﬁ@*&@i&ﬂ’ﬁﬁéi RA o mERAR
BedE MM R0 B RS LB RIR 5 £ o
Terzaghi and Peck%ﬂ.ﬂ']ié\ﬂa‘iﬁmf'i’ B+ RXRE
WA 0 REHIANKHA éb%ﬁﬁiﬁ)&uDM7.02(1986))§\Canadian
Foundation Engineering Manua1(1987)"\'\ ﬁ- ﬂﬂki&,lvff_éﬁ
ASZKR IR HRAERLRZEABAARHALEZOR KL
HL—of2R  FRAEHIGB LR ¥ AiB B 36 R 8 A K &
550 m Ak & 8 B 3 o m 4L SAL & 4 (stability Number)N 4
Mo & NABBSE6H > mER0. 4> LAKAMRM=1.00
Terzaghi and Peck muit%;%jzm%ma Btk L E
HABLRTHAEAL DR AR OB BARFHLBELR
Kbl o Henkel(197l)4&if§:r§a’Eﬁé@ﬁ#&ﬁi{%f,erzaghi and
Peck #L B & & & E > vﬁis‘é/&’ﬂﬁ bb?i'é\ﬁﬁ*]/z}i’i&nl'lri

22D (2—x)Sub
rE Ot TE Um0

K,= (1 —

X+ D BHIE @i&&i By BE B e B + W AR o
SubsMERBATI LR RBRTABAE o



———
——

2T wawmu%
7
7 727
% v
7 4
7 | 72
7 v | |
; H 4
7 , 72 ‘ ‘
7 2
7 4
7 | 7
—_————— — — 777
' / : d
RIS TR //m‘ | — R

B+ w  Henkel 2 stifisg &

@'}‘VQ%HEH](QIQ’]ER*@{*%;& o Henkel;&;&éﬁ;}%}ﬂ —,@ﬂﬁ[‘_{i&% &
S ey B dE R R KA Terzaghi and Peck MAIMEER » AT K
BFAEBRRKRAmEk T o

T & B R Henkel T & P T &P

L m =1.8 n=0.4
Vaterland 1 .88 8.89 0.47 8.79
Vaterland 2 1.12  1.86 8.49 8.80
Vaterland 3 = 8.92 8.98  8.34  8.74
Mexico City 8.66 to 8.88  8.79 8.23 8.69

B HEGEATLERFHONBELITREFT BN o £
HEZAMAERT > THRAZERAMGFRAT ARG A BA G
¥l o

Terzaghi and Peck ZHenkel i@ L BRAXRA G XHERS
THMERRFAOLOBFERMEOEAET HAFTHRMEAAE L
R s — 4% & 4 £ K (Apparent Earth Pressure) o



EARN - ij%ﬁ&g&ﬁﬁ

RHLAMGE %H%&&ﬁ$%h@&ﬁi%%% E &
%ﬁ%%m&h+&ﬁ%£i%iﬁﬁﬁ+iﬁﬁ’ﬁﬁiﬁﬁ
HhOHELR A BT RABLEDORIRE » AR} EF
RRAERELEHHETGoh BT AAARKER b
ETREMER o k&M T WA AL R IR A R m L=
ﬁﬁz\#zi%O *

1IOm
RS,

,ML
B+a HBIBEZIEZTHIRTFTER.



F¥HMETFOGHELY ¥+ 8

1 RIMEMEE,
| ZHHAEHEE | o—---—o
,lmﬁ*mmexmmnmﬁ o—--—=a

GHEA L B v——7
gl o/

SR

=g

R

(w)

| VS N U N NN TN NS WG U AN NN OO NN NN AN TN SN TN MO S N NS N T OO G A

R 0z o 0 0Z &1 Ol

(M/3) B fip (/)



ERBHANAEIR EBWNABLAA —CHBERTH o
% £ B Vashington DCag s T AEEF » LB LR A1 142214
B (R EHNOD #m#%uﬁﬁ&)Wﬁ%ﬁﬁ&a&ﬁW&
WH Rz o BT RARA OB BRI BN TRE AR
%i@%ﬁii&ﬁ%ﬁzm’%ﬁiﬁﬁ@z%’ﬂaﬁﬁzé
oo WAL é%ﬁiﬁﬁﬂ&ﬂﬁ%ﬁ#% $ooHaET R
mARET o BERLE ' |
M EMLSRHO AR XB R IRAFIHERERE
Mihi ko GmEHARBHE (RBRE) - RHFET
T) HERAE (EHAMB) CMIFT (KA ﬁ@)%%?%
TP T PREY) SEE ST EEY S R
| k%’%#iﬁﬂﬁ KRB E B BB G2 AR
ﬁ?%ﬁ%m%ﬁoFﬂ FRELETES  RAAMRFTRAEE
A EBMHERARAKRFTLAEN St B AH T I
ﬁgi%%&?z*@ﬁAWﬂT$%@+h°é 



@EHEFAR MR HE

m>04
177V m?n2

o =

h H2 (m )3

m=04 7
028V . n®

uh‘————-—‘— s

FEEDHZH K

for m=>04
4 ( m2n
H\(m2+ n2)2)

for m=04

0203n
% H (016 +n2)2

@)ﬁhﬁﬁ ﬁZMEbﬁT

H2 (0I6+n2P

. q
— x=mH _°‘ lineload . .
AN ' -~

. - B v 3
U;L=' o, cos| L1a) h

L BHETERZNEHMEL

Bt HE SR o B 2 BE

Strip ading

%h

crh-g— {B+sin Beos2a )

@ﬁ%hiﬁ BB

pee—.

e

r——- - oh‘:KAq

©) BORENSERZME S

B+t BETdLsmzpmBRAy



T [~ 77N
N
N
N
N
T N-—
o N
N
N W7 N "~
; N
N
N
© \
N
- N
1 N
|
|
|
1
|
]
[
() syELHP B IRA
T T AR
pu x

GIIITIIIIIIIIIIIIIIIIIII VIS

(b) BHEHTHARA

(c)

fF AR £ 8 2 ik R
B+ A

CL Lk

| A1 I IIIIOIIIIIIIEIIOIIIIIIY

y. 2MHed-j)d-i)

Ue=

———
- -

w

2d+H-i=j

20H+i-j)d-i)
2d+H-i-]j

P

MR ELRBERTH LBE AR



(c) ZEKBELH

TSN ' RO
L

2\ Swl
S N

RN
Bl ‘
l{ i i
> X
) 6 —
X

(e BEBEKEEFER
ky << k, . k; << k,

B+A EHELETHEEREZ AR

(1) #7F @8 & S K 8
b



> BN > ¥
N D é’?‘:‘-a ﬁ?%a&

ﬁ%ﬁm% IR YT ESY S ¥ S @%A#’&ﬁgﬁ%
BEAMFEAS  AUBLEIERG L LROBY o0 f T
L FE o —BAERA IR (WEH LRk s LR
Monz— ) AFR > HABELELIRBEIBEHBTAFRLRE
AT B2 B R o B H E o R LR BRI R
ﬂpmﬁi@ﬁi%ﬁﬂzﬁﬁﬁ X R T

BT ERBEHERRTAZH %%’mlf%&&% X ¥
BHER R ME@LRZEHF ”ﬁ”%fi%z AL d R
TRAABKRG TR > B kR %%mﬁ£m%ﬁM¥%’%
T#ﬁml#A%’&wmam fﬁA i&@%*% % 3t o

'%TLﬁw%%z%;*%%ﬁTﬂwﬁﬁ:j
1LAMNFRE - S THRLROHELR

QO HERERB LB ENERRTOTEE L — b 0IEH o
B RXEFHER-ERAE A GBRA TH

A RMEORNTHLAET > T RRBARAERIOA
ErT TN | R -
5&mﬁﬁm%%$%#Eiﬁ&§ﬁ&“%i&ﬁd
6mi%&ﬁﬁ&#%ﬁ&%’u#*i$#*%%%i’
CHHE—F TR



% % Xk

1 .Canadian Foundation Engineering Manual(1987)
" Excaations and Retaining Structures, " Vancouver,B.C.,
Bitech, Canada.
2.Design Manual 7.02(DM7.02)(1986)

Foundation and Earth Structures, U.S. Naval Facilities

Engineering Command.
3.Henkel, David J.(1971)
" The Caculation of Earth Pressures in Open Cuts in Soft
Clays, " The Arup Journal, Vol.6, No.4, PP.14-15
4.Lee, I. K., Ingles, 0.G. and White, W.(1983)

Geotechnical Engineering, Marshfield, Pitman, Massachusetts,
PP.254.
5.Peck, R. B.(1969) .

" Deep Excaations and Tunneling in Soft Ground, " Proceedings,

Seventh International Conference on Soil Mechanics and

Foundation Engineering, Mexico City, State of the Art Volume,
PP.225-281.
6.Tereaghi, Karl, and Peck, Ralph B.(1967)

Soil Mechanics in Engineering Practice, New York, Wiley,

2nd editon.



