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Research on construction spatial effects in large-long-deep foundation pit

LEI Ming-feng, PENG Li-min, SHI Cheng-hua, AN Yong-lin
(School of Civil and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: According to the research status of construction spatial effects in large-long-deep foundation pit that is mainly focusing on
the numerical simulation, but theoretical research is not too many till now. A simplified method for calculating the construction
spatial effects of large-long-deep foundation pit in cohesive soil was advanced. The soil layers around deep foundation pit were equal
to cohesionless isotropic soil mass by introducing the concept of equivalent internal friction angle. And then, by means of limit
equilibrium analysis method combined with soil plasticity upper bound theory and associated flow rule, the spatial effects of two 3D
failure modes: tension crack-shear and pure shear in deep foundation pit were studied concretely; and the corresponding formulas of
spatial effects coefficient were put forward; also two examples were analyzed. The research results indicate that the method, which
can complete by hand-calculation, avoids the defects of low efficiency, high cost and long period in numerical simulation, and the
distribution characteristics and value size of spatial effects coefficient could be obtained directly from its calculation results, which
can be used as guidance for the supporting structure, construction scheme design and the test points or sections choice in process of
information monitoring.

Key words: large-long-deep foundation pit; spatial effects; simplified calculation; soil plasticity upper bound theory; associated flow
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Fig.1 Tension crack-shear 3-D failure mode
of pit wall soil mass
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Fig.2 Pure shear 3D failure mode of pit wall soil mass
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Fig.3 Dissipation power rate produced by supporting
structure
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Table 1 Physical and mechanical parameters
B OEEy FRD O BEEM SRR B
h/m /(KN/m’) c/kPa  @/(°) ¥Efiop/ (") / (kKN/m’)
1148 1557 140 1.0

Wb 250 1870  37.0 6.1

WREEt 584 2100 210 7.2
SRS 418 21.00  30.0 40

5 HErHT
LU %48 % £ 10 G v M 0 4 B

[20]

Iz
i
it

17.85 17.94

KSR, Sy R 2 BRI AT B AT, A
WL ) RN A AR AE o A5 TS S BORE Y P i %
1 & 6 F1lE 7 Fros o

15.5 m,

<

72 m _

VY

Be Sl 1HEGFERE
Fig.6 Plane size of deep pit of example 1

A B X
I
E
¥
< 12 m >
Yy
&7 B2 E5PERTE

Fig.7 Plane size of deep pit of example 2

BB 1 BUESUFISRIES 2222 m, KJEN
72m, $EREN 155 m, JHZEFEIZLSWIE 6 Fror.

(D) 5L RRESA B,

NGB 1% 4 PF T HE YT BB, L AR 40
HURR, 4 FAER NI (18) L Ki3 B, =
49.1° &

(2) BFBERR

FE ORI B, =49.1° ARNFLELKAE, AT

E:22'22:0.308< sinf8,  sin49.1 ~117.

B 72 2tang, 2tanl7.85

A ARG N FEYTIURE - R R A AR A 4l B Y
YRR
(3) PR TS 0, it &
BN (19, ARG, =48° .




55 IR KORIGIE U T2 (A1 AR Y 1583

(4) 7% [H)Z0 RH K 5

¥l EAS 2 B, 0., K EFnEHRARA X (20),
A ZIEYT AB 10 ) 23 RN, R E A ik X
QD , Hofuhd WK 8.

x—0.029x2
— =", (0<x<947

K =42909+0.413x ) 2D
1.00 , (9.47 < x<36)

P8 TR, AATBE IR, JEA R
ok DB A ARS8t
LAY AT R B I, 2R
TN SEGOPI A 20 14 SR, B
BRGETU, MR, SRR AR ]
HE S S, LA TR

1.0
08

&K

W% 0.6
i
& 04 F
g

02

0

0 3 6 9 1215 18 21 24 27 30 33 36
B AB 2K/ m
B8 B 1 FERBNARFUERKESAREE P

Fig.8 Distribution of spatial effect coefficient along the
length of deep pit of example 1(half)
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