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New method for calculating lateral displacement of curved ground wall

I | . . 1.2 . 1 . 2
GENG Da-xin', YU Xiao-qiang " “, TONG Li-hong' , WANG Hai-long
(1. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China; 2. Nanchang Municipal Public

Group, Nanchang 330000, China)
Abstract: Diaphgram wall has the advantages of small vibration, high stiffness, good integrity and fast construction speed, so it
has been widely used in excavation retaining structures of deep foundation pit. Arc diaphragm wall belongs to space frame
structures. Based on the classical shell theory, the differential equation of static equilibrium is deduced, and the new method for
calculating the displacement of arc diaphragm wall is proposed. For the arc diaphragm wall of deep foundation pit at the east
side of Nanchang Honggu tunnel, this new method is used to calculate its lateral displacement, and it is compared with the
monitoring data. The feasibility and precision of the new method are investigated. The results show that the calculated values of
the arc wall by this method has the same trend as the monitoring data, and the difference is just small. The proposed method is

feasible , and the calculated results of the lateral displacement at the cross position is more consistent with the measured value.
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Fig. 2 Infinitesimal element of shell

P o T RE R -

6FT0¢ 6Fﬂ _0 R

da 0P

Oy ey Fsp 0y,

o8 o6a R 7

F oF,

o T T g0k )
R  da OB

oM, oM

—2L+—L-F,=0,

da OB

oM, M

_ﬂ+_a_psa =0,

B oa

AW F W, FoRME A BT ) Fy

XA P AR M TE;JP, IX/I\%UHL_ 1&/]\
1, TTLABERANTE . IR, AEFET T R T RE AT B

X (6) T =, HERE D=E5’ /[12(1- )], B

,f
2 2 2
,u62u+1+,u ov +,u6a):_1 /,tql’
2 op 2 Oadff ROa ES
_ 2 2 2
1 ,u62 v+l+,u ou +16a) 1 ,uqz’
2 Oa 2 Oadff ROP ES
2 5_ +16v+,u6u:1—y ¢ -
R 12 ROp Roa  ES
®)

ORIy o T A R IR T T 0 T R
ML B, X (8) g=¢, =0,
Y10l L ) S A 0 Iy R
2 2 2
[ o 1-u 62ju+1+u Ov  moo_
oa 2 0p 2 0adf RO«

2 _ 2 2

62+1 ,u62v+1+,u6 +16a) 0.4
op 2 Oa 2 oadff ROP
Kl 5_2 +16v+,u6u 1-u’
R 12 ROB Roa ES

SIRALRE R F = F(a, B) , P AL FE RIS BN

o ( ¢ 0?
=4 7 M 2 F
oa\ op oa

q; -

2 2
V=- 9]0 —+(2 +,u)6 ) (10)
op|.op?
o=RV'F .
WE (9 BIPIANTTRE B RE A2, 2R 3 DT RS



SN GERS TS T3

2275

5512 1 BOH, % R HhIE
4
vips 20 OF_ 4 (11)
R’D da* RD
R (10) AN (. (7, BRI A
FERREL F RN T
4 4
FTa—Eéaang , FT/,—E5Z -
4
FTaﬂ = 63F ’
da’dp
2 2
M, =-RD 82+u 62 V'F,
da op
(12)
62 62
M, =-RD ViF,
6,8 e
M, =—(1-p)RD VF,
aff ( :u) 60{6ﬁ
Fy, =—RD—V°F, F;; =—RD—V"°F .
da B

TRGAFEE R LLH F F£ox. EHREETH
oy RE QD) R F, BIRTAR (100 SR T
%, AxX (2) RN .

2 TI#E=H
2.1 IIE#R

M E TR TR A B IE Sy E N K i g
i, HARRBRRITHREESRILE K, RS B
Gt R S kg S . Hp
N1K2+710.000—N1K2+750.000 B H1 3% 5% g5 Hs
TR, REYURHAH BRSO U g RS 7 (A
SEEWE 4

fr BoREEIE 3 pos, IUEHE RS
I

B 3 Ittt a) s B R E
Fig. 3 Spatial location of arc ground wall
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