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Analytical solutions of calculating length of retaining structures
of foundation pit under asymmetric excavation
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Abstract: As the increasingly harsh conditions of deep excavation in urban area, two or more different depths of excavation in one
foundation pit are becoming more common. Ignoring the influences caused by two different asymmetric excavations, traditional
method to solve this problem is simplifying the asymmetric excavation as symmetrical and using the deeper side in calculation. Given
that, analytical solutions for the length of retaining structures in foundation pit considering the influences caused by two different
asymmetric excavations have been deduced using the equivalent beam method. The influences on differences between retaining
structures on two sides and their insertion ratio caused by two different asymmetric excavations have been investigated. The results
show that, considering two different asymmetric excavations, insertion ratio of retaining structures located on the side of pit with
shallower depth increases compared with calculating results without considering two different asymmetric excavation. This
enhancing effect of insertion ratio becomes more obvious as the depth of deeper side of the excavation increases. Finally, a case study
proved that the analytical solutions can improve the asymmetric excavation pit design method, and provide a useful and economic
reference.

Keywords: foundation pit; asymmetric excavation; analytical solutions; insert ratio

AR R, SO AT LA AR R
RGRMAE, R — P& P E S SN LR
MITHERLYE: G R S B o e sl X -5 s 4t 7 5

1 5 7
AR, AT WIRIEL % 2 R TR R R I IR

KRB L, U G R BB AS A
MIRIEYT . A7 30 B 22 SRR R T RE 75 SR I TR JE 57T
SR, — R DTS B DT I A B R
—IHZIRE YT, Wt R EHE S S AL

Wi Hi: 2015-09-18

BESFRIBEVE e, MR 1M AR ST E TSRS
PR IRFE 1R Vi B S VR Y e N5 e SR 2
HET TSI HERE TR R R I AT A, T i 1 4%
FEEZIBHHZAE IR, £ UKEEPE TR

H4&TH: 973 5 H (No. 2015CB057801) ; VLU T iR R LIIH (No. KILD4036) .
This work was supported by the 973 Program(2015CB057801) and the Jiangxi Province Achievement Trasnsformation Program(KJLD4036).

HAEE

WK, B, 197244, Wt HiR, MHAERN, EEAHER TR, E-mail: xucj@zju.edu.cn



5% 8 W

PRITHTEE AR 2 ST SO 2 9 S5 A A A A 2307

NSRS IR ISR AT ST NIRRT IR AR
(OTAR A 35 = A0S P FH DA % kB 1 ik A
Hit, SEWEE T, e T A
FEYUSCY Ai L R IR s gk E 25
FLACSD S i KV LI VT RS T8 VT R B 2 B iR 2 e gk
1T 7T HEZE B, B HEARFFZR B R T
B FERFEEAIRG G LA R s At F5 25610
ST AR A BR o2 R, 3B 7 SCAP e R NI
VU2 RE . LR AT R . 3 AR S
B S SR TR 520 o X O R T I ACHR 2
X E— 2RI 454, 5 R T2 IR EE
WA o T ANFRAZE 4 W, B THZT
I 2, — 38R BUE T L 77010, G
TR TR LN AME . FEGTHI T2 IR EAN ],
VAR 000 [ 9 25 ) 75 S 4 N IR FEAN ], T H AT
GG I 7 B P B A AR, TN
FRAZ IR B il v, By 0250 1) B 97 45 )
R, ERETIRSE. Bk, TEMNE LR
H— BRI F AR O N TR g5 iR
FEW Tk ASCETEERYE, Wil FIRE
T ARXSRRFFZ A PR L 25 A R A b A
FrAg R i B v 47, 8T TR .

2 AR

W 1 FR, AR, s
FINEERRE R D, » BRIRREN L, 5 2 DFFHE X B
N, B EVRIEN D, , BIRVRREN L, -
e RR A A, SR BT R d %
fEh o> h. BEREEBRL, EHEENRM
K, BAHEEDRYONK,, LRy, P
BN, BEAN c.

HuT HTH
I 4 UAEEEE u}' N ]
N' TFI 2 <
- —
‘lr i L\ FFZIX 1 _‘__I
a N 1
g
1y a
¥ )

B 1 FEAEAE

Fig.1 Profile of the calculating model

XTSRRI BRI DL, THZIIASK FRiE 2
A O Rl 3 S A e — 20 ST A 2R AR, T A (U
PERI IR R o AR SRR AT ST i

THIF, SR 2 L B BRP AT EL o (E T XS RR
TG, FHZEIRM & 32 S, AR — b
TR KRR, AR AR RS Bt 2 & B
AR BT A2 BRI S, HALR
ol — MR ], M LUABIK FRIRZS AR, R,
FLZxt Bz LR A TEIE (WLE 2) .

K 2 e, NhESHIEET, E NEEIEE
J1E N, By NEERIE B T1. S5, 18, 73Nk
| B R NESWARC WAL 1K & R AW (O N VA 8

E 4

Ep

Eo

Ea,-A
6; 0 & 6
B2 tEIEEEEMMBRER

Fig.2 Relationship between earth pressure and
displacement of the retaining structures
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Table 2 Data for verification

hz/m
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