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Earth pressure on supporting structures of asymmetric excavations
considering their displacement
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Abstract: The reason of earth pressure alteration is analyzed, and the formula for calculating the earth pressure considering the
displacement of structures of asymmetric excavations are put forward. The earth pressure is calculated, compared and analyzed
according to the monitoring data. They are almost equal. At the same time, the earth pressure of asymmetric excavations is the
comprehensive result of soil displacement around them. The soil displacement is almost equal to the deformation of structure
and earth pressure is less than the internal force of supporting structures. A formula for earth pressure considering water
pressure and asymmetric displacement is concluded. It is concluded that the earth pressure for dewatering gets less and it
benefits to the stability of excavations, and vice versa during raining. The earth pressure is nearly equal to the force of lining. It
may be useful for the design of similar projects.

Key words: displacement; asymmetric excavation; distribution of earth pressure; monitoring

FAFEE, TR SRR R B SR
RE L ARSETEAR A i, SN 7 R TR

jillf3

5l
9 TR AT 7 s

MAZTEAFA 2SRRI A Je, 1k AL T s
BV INETE S 1B A B/ 1R | [ P N S R I
JR AR BT A, O HL 1R A R R R 1)
K, AFHIAEEY Sk B DA O R, A
L 28 g4 e B A s . ARSI B I
M EEFARF, HR T AR E N, BT 30,
AL AATRS SR G 5 SR AR LA Sk
LA FIHUB R ARSI DA i 53— 2P A UK
LIEIER RIS Sk Z M VE I PLEE, et S BE
LRI

WL L3 B, FL TR R /K SO it

EIEAR ST AN IR WESARIEY Pk -

MIMERE, P, ISR E S a5 A e i %, +
B kvt S S O WM, T kb TR S
IR AW AT 2

aoerl, LIRS EARGIRE . B S R Y BE
BS540, iR HR, MR s T L S
AR RA . RN ABL, 2 T a5 4
PEAKIRR, SCHEA 1A S, [F, AERIHE
WL SREEY T 1

EEWH: WHLAREITHHE (2012C21074); #HL T KIS 15
H (2011XY024); WHLAFEGTHH : WL T AREE )5 H
Wi EE: 2012 -08 - 21



Gl W%, %,

8 B IR BT AR RRIEE L I ) 57 25

Jis 39341 A7 b FEG TR AR R SCE K.

1 EGEFEMETENZREER

(D FEFEGUTHZRE T, AR i L4kt
WA SRPEREAR, AT AE LAk FARRRE T FRA, i) £
B 388 BEAh, TFRZREN G £ A sy, o
FRARBEAEE

(2) YU, LW N I A4, TTHZ5]
i< AL ) 1 A R TN e 27 N IS I N A P B
FEG R AR A 45 AR T =BT, N T 4es)
+ A,

(3) FEGUTZ S B LI T7, s/ 1 945
LRIy, DR b AR MBI 3537 #8
HR T gk e set .

(4) FEGUTFZ 023 MR NAE S5 A g, 15
SRR Iy, R AR A L s N

(5) LARN ISR, A, SR T L
T3R5 L s B

2 EIPEHMERMTEADSTH

HAT, SR EES S gty , LR ST
IR EAS LR 2 sCRI A L sl (Hil L as
SR Sz M 1 s A 2= R KU,
2.1 Z8LFEHANK

LG s LR IIHE AR, TARRIHULT 2 &b
(OE P RWEWIRST T3 W WAk i B NI E

P =yzK, 6 -2c\K, (1)
P.=yzK, +2¢/K, - 2)

At K, K, 70308 B8 ) R B8 1
NEL; y B ENEE; ¢ WEET.
2.2 EEWTKERMELEALNX
AEAEH R KBS, KGR ok DLHE Y, TE R
B, R KR LURAER O, THFET BER, i
AR . V235 ) 5K I EEELE, FE H 530
Jrma—2, AP
J=ri 3)
b, i=hf(h+2hy) s W AFEYUREE, by NS5
ERIA/N
EFMBIE S, AREEN N, A
(r+ )z, TAEENIREE Iy b, A8 BN b,
Ny =Pz, UL 5sh K7 mlin
P =(y+y hl(h+2h)zZK, —2¢ K, 5 (4)
P, =(y -y h/(h+2h)K, +2¢[K, = (5)
AR, BB R Hm,  #8h R i
AN, RIEERE R, A .

2.3 EEFHEIEWETERIAERER

RS B ) RN, b T 2
1o MRS T L JE A o 6T 4R - RT3
WTTAEEZ0 L FE AT, B2 L A, B DU
BRI, (R A R
2.4 EEFHEEMKTRIBIHM

R S G B R G KT, L% HE %
KRB LIRS, #0TEH AL, 5 B
WP TR, W0, —0 b,
X FROREES 51 ) % R A U (80 T
0+Ah G ~-P) . (6

. T
c,=P, + sm(z
acr

6 —Al

. T
o,=P_+ sm(E

)Oe =F.) o ()

per

Kb, B, PSR (4, (5) IR

3 L E 517 NN 36 iE
3.1 TiE#R

T T VR ZE S T T T AR, BE
P A LZI10 kme Iz AGM g d v i 7 3 AT
RO, MR AR, AR, A R T
o YU AME: BB ERIUERERE, K253.1
m, %101.6 m, = 48.85 m; 5 —JE A EMIKI—N/
Hegt, hHEAESS, K253.1m, %20.7 m, %11.0 m,
Mhet.

ZE PEFEYT A BUR ARG FLRE VR A+ vy TR e i 1K
WA A Rl 54, A LT I P N A Vi e S 4% . 2R
e FLEE A K 17.9 m, BE4£900 mm, HEER1100
mm. HT YR SR AT FE . [ 2 e
250 i [l (19 AR D) 4 i 3HE - 2 AT n ] Ak

TEVEFELUR T M R IE SRS 1 b Bl 450, BE31E 1k
I S HE I —TE 4 ¥ . AR B R IE LS =299 19.0
m, H5/FE600 mm; Sk N LR £925.6 m, B
JE800 mm. 714 HE T g M Bl 4 45 14 5 ZE sl B e g )
EEE7ARAY A el |1 B NN S UL = £ PR B e - ) 1 | 1 P = e
JE FALAE 2 P i Sk A 24wk, P LA B Sk P i -+
PR TR I . IS AE, W TR.

y 256 m
A
CXT2 CXT4 CXT6 CXT8
g
g MBS
CXT1 CXT3 CXT5 CXT7

1 EMREREN 2 HETEE
Fig. 1 Distribution of monitoring points of asymmetric excavation
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Table 1 Statistic values of parameters of soils

= 4 iy HEy BRI B A K%
5 A J# [ /m SN ¢ /kPa Q) W%
(H1)Z i+ (mlQ) 0.3~1.8
(1)2)2 it (al-1Q43) 0.7~1.6 19.28 20.9 18.0 29.9
(H3)Z WIRTE T (mQ34) 2.3~43 19.57 16.3 253 27.3
1)z W (mQ24) 4.6~6.9 19.33 14.5 25.5 25.3
()22 WIREE 1 (mQ24) 3.6~6.3 19.59 12.1 29.1 26.2
3)1)E ¥d (al-mQ14) 2.0~2.3 17.97 20.0 7.6 40.4
3)laZ  EFMEL P (al-mQ14) 1.6~5.1 19.37 22.2 10.8 30.8
@1z EwHmEE L (mQ14) 3.3~7.8 19.39 27.3 11.0 29.9
(4)2)Z B EE L (mQ14) 2.6~12.90 18.65 25.5 11.5 33.9
#2a)2  HFME LIS (al-mQ14) 1.0~3.9 20.44 27.4 10.3 23.5
4)2b)2 FELE N5 (mQ14) 2.9 20.08 35.1 11.5 252
@3z it (mQ14) 1.4~55 17.24 14.9 10.3 24.2
)1z ME L (al-1Q23) 1.9~5.9 19.15 57.6 15.6 27.2
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Fig. 2 Relation between depth of excavation and earth pressure

according to theoretical calculation (railway station side)
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Fig. 3 Relation between depth of excavation and earth pressure

according to theoretical calculation (garage side)
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Fig. 4 Relation between depth of excavation and earth pressure

according to monitoring data
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