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Influence of pit-in-pit excavation on lateral deformation of cantilever
retaining structure
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Abstract: The cantilever retaining structure is more sensitive to the deformation than the internal bracing retaining structure.
The excavation of pit-in-pit will bring great impact on the cantilever retaining structure. By using the finite element program to
establish pit-in-pit models and to perform comprehensive numerical simulation studies, the deformation characteristics of the
outer pit are studied in the cases of different positions, depths and areas of the inner pit excavation. Moreover, the measures to
control the deformation are also discussed. The results show that the maximum lateral deformation on cantilever retaining
structure increases with the decrease of pit toe coefficient which has a critical value. However, they perform completely
opposite in terms of depth ratio and area ratio. The depth ratio has the greatest impact on the lateral deformation of cantilever

retaining structure, while the area ratio has the least impact on it. The increase of the stiffness and embedded depth of cantilever

retaining structure has no significant effect in inhibiting the increase of the deformation of the retaining structure of the outer pit.

However, it performs completely opposite if the inner pit has internal bracing.

Key words: cantilever retaining structure; pit-in-pit; pit toe coefficient; area ratio; depth ratio; finite element

0 35l

i hi e, 2 T AR TR KG.
HUBRIF SRS kT A2 2 TTHZEGT (A0 A Bt
17 ZUTHEFTE R N E/NIT . ST BT 08
GieEh X N A3, S EREIX LAAGTR, R HEST
LA EARMIEI . A (R TREAE A AT bR
HEN S AT SR BT ), TR A RO
GOARAAL, H R ARAE 2 2GR BT, 35
TS SRR 45 LY
WX GE A G TR TR ABFIT . B BT BTk EL

jillf3

IS TiBOR AR VTN AT sy W 3 S i e R L
S, A DECCIRES T YU YU RS, RS T
LA E SR

H 2 A PR S U N S I AT T S 84y
B, SRR WIRIEG TN )37 5 W B K2 R LE,
UOTYUHE RS WL, i MR, Jf H

EE&WH: ERARFFIESTH (51009054); HE MR ADIFT
HSIH (109077); VLA HARFHAHESIH (BK2010513)

s HEA: 2013 - 04 -22

*HIEE



2054 a5 oE L OB ¥

2013 4F

fR M DUBE R B DN R, AETUE R EUN T %M
(IR A6 B2y B A S/ A AR A A O bt o
U RR FEEHR IR R, SR T A5 R0 . A5 A0R
JE R B S AE R WA M, JF HARTE T IXM AR
R4

AT ORI HT O U AR W SR
ANRIBEHUPE XS SRR TR IR, B B4 A X
PERAR T . vevt BT R o SR B 1)
FALESY el W L SRS U PN N AL BE DY/ =45
PORIR 3 o L NG BT TR e 4k, [N 3
LR RER T, A b R SUA R T2
R THEREL R NR AU TE 1 5 Wi HEAT 4 1T 4
(ERBLURTIT, IR TR R AR N R AR T2 1 1
i, Attt RS

1 PSR BRITIER
1.1 BENAE

RGP GRS 1R, SR SCER[91 1 ik
MYURYLS S HAE W e X QY &R a x=d/H,
o d N TYTRE RSN TYTRE I & (U R, H
NENGUITZREE; QW SNURE o =/H, bk
HWIUIFHZIREE: @M. AT g =b/B, HF b
NNBUITFIE TR, B AN 5 .

O as B ZASHEIAS, SR LR
P AMTTIIAISTOL B . BT IR BE B K/

M M
NN Y NN\
B
H
] S
-

b NN
h
3 “T T r
- 2

B 1 sihREsrEE
Fig. 1 Schematic diagram of pit-in-pit
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Table 1 Mechanical parameters of soils
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Fig. 2 Calculation model
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Table 2 Combination of influencing factors and related data

Ty e (xa.B) d/mm &%
1 (0.00,0.375,0.15)  58.02 28.02
2 (0.25,0.375,0.15)  53.51 18.06
3 (0.50,0.375,0.15)  50.15 10.64
4 4 (0.75,0.375,0.15)  48.08 6.09
5 (1.00,0.375,0.15)  47.03 3.77
6 (1.20,0.375,0.15)  46.54 2.69
7 (0.25,0.125,0.15)  48.00 5.92
8 (0.25,0.250,0.15)  51.22 13.02
9 o (0.25,0.375,0.15)  53.51 18.06
10 (0.25,0.500,0.15)  56.71 25.13
11 (0.25,0.625,0.15)  61.05 34.71
12 (1.00,0.375,020)  47.06 3.83
13 (0.75,0.375,0.40)  48.14 6.22
14 p (0.50,0.375,0.60)  50.35 11.09
CEHD ’ ’
15 (0.25,0.375,0.80)  54.17 19.53
16 (0.00,0.375,1.00)  59.32 30.88

2.1 AR
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a=0.375, ML =015, Bl (A~=3 m, b=3 m). 1
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Bl RMFE 3K 43 b & BEYTREREL ¢ A Hh 2k,
WK 4 Fiox.
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Fig. 4 Relationship between ¢ and ¥
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Fig. 5 Relationship between ¢ and a
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Table 3 Related data of horizontal comparison

L A (xa.p) il %
(0.375,0.375,0.15) x (0.25,0.375,0.15)  18.06 4.01

&= 14.05% a (0.375,0.50,0.15)  20.29 6.24

Ad=1m p (0.375,0.375,0.20)  14.46 0.42
(0.5,0.25,0.10) x  (0.25,0.25,0.10) 12.31 5.45

&= 6.85% a  (0.50,0.50,0.10) 15.22 8.36

Ad=2m B (0.50,0.25,0.20 ) 7.23 0.38
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EEERESY RS ON VA1 RSP s Ay S % N (EP - N
FERS/N, n MA0.5 BGRE] 2.0 I, NET (025, 0.500,
0.15)11 &AM 29.22%k /N2l 23.77%, 1T N HTC0.50,
0.375, 0.15) AL 13.22%38/ N3 8.91%. A4

PT L 2 A N L BRI A AR T 3 2 A A
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3.3 Mi%#E
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h 20 GPa, 13547 JoSCHEIAMT RS54 f K%
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Table 4 Inner support of pit-in-pit and related data

e RE &%  p=C&x- EIE & x100%
¥ 25.13 —
(0.25,0.500,0.15) %ﬂ%
HX#E 433 82.78%
¥ 10.64 —
(0.50,0.375,0.15) %ﬂ%
f3CHE 1.11 89.56%
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SCPERIE LR M0 FE 47 G5 46 d5 OS5 B 400 1 2 i A
82.78%H11 89.56%. AR FH T~ SZFEXT W It FRl 9 2 f i
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TRER B, LR Ay, EEMRYE S, WA
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PREEE RS TN20 0.1~2.0 mo 004 B0 EE, bk ve
2116 m, =112 m, FEIEHULZ 13 mo FEHUARTEH
O AN A I e, T R EAT . BEYUIT R IR
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PR R A FLIREE SRR, AFA2 1.2 my, AR
2529 m. YU YUY AR FH ELAR 1.0 m A,
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Fig. 10 Lateral deformation on cantilever retaining structure
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