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Influence of Inner Steel Strut Prestress on the Retaining Wall
Deformation of Deep Excavation

CAO Xueshan', E Lisu'*,CAO Huaiyu®
(1. College of Civil Engineering and Transportation Engineering, Hohai University, Nanjing 210098, China;
2. College of Environment, Hohai University, Nanjing 210098, China)

Abstract; The measured steel strut stress is often less than the design value of steel strut prestress in
deep excavation engineering. The insufficient of steel strut prestress has an important effect of the steel
strut reducing the large deformation of the retaining wall of excavation. A two-dimensional numerical
calculation model as a subway station case in Nanjing was established by using Midas GTS software. The
suitability of the calculation model and parameters was verified by the comparison of the field monitoring
data and numerical calculation results. Then the influence of the strut prestress value on the horizontal
displacement of the retaining structure and the final steel strut stress was analyzed. The results show that
the steel strut prestress is an effective method to overcome the small compressive stiffness of steel strut in
the theory and improve the actual compressive stiffness of steel strut supporting. Taking the design value
of steel strut prestress as a reference, the prestress ratio has a negative linear relationship with the maxi-
mum horizontal displacement of the wall, and insignificant influence on the final value of strut stress.
The economy is the best for 40% of the prestress ratio in the effect of strut prestress. The low and high
bidirectional warning method and the corresponding strut prestress ratio are also proposed on basis of the
strut stress particularity.
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Fig. 2 The measured prestress of steel struts
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Tab.1 Measured prestress ratio of steel struts at

various sections
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Tab. 2 Physical and mechanical parameters of soils
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Tab.4 The comparison between the measured values and

the calculated values of the maximum deep horizontal

displacement of the retaining wall
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SR SINE/KN FFEM/KN O FERHRE/ %
- 1521 1398 8.1
= 837 607 27.5
g 1 000 802 19.8

KA /m
ooy 1015 20 25 30 35
8_

£
i
X
2161
&
&
i

32t
[ 4 B2 AR AL T 5 S BT

Fig. 4 The comparison between the measured values and the
calculated values of deep horizontal displacement

of the retaining wall

3 FMAMEMBEFAR

3.1 WmAhkEmAR

R T REAEARL S BT AN [ F5 0 g (% L 55 R 2
I RS eSS 1 R ), 25 iR S P 0
FIBHERY S P T L SR TN (R (BP0 400 46 4
AR (=W % & 1| WA (= NS/ 0 e L A [ S/ ot =
B R B HESE AR R T R angk 6 i,

AR FET 8 B S A T g ST B4 Ry ik T
INJIER 39% , 75 JESCHR TR 11 ] L B33 07
P, S U A R UM F{E Y 40% ; R E7E
AFEGT R BTN 38 R i Tl O E R 40% , T



53 LA RIS SR U ) X P R AR S 37

S TN S SR AR 16% , G0k
SE LTI AT VAR oo, SRy 4350 7 TN g 1 5 3t
{8 f Z LB EdE , B

Oy = 7 (1)
2 o SCPE RN F BE s £, S SRS T B0
{H, TRIMBIII I o, 4 0. 16,

A I L VT8 3 T A0 A 38 TR A ) A )
(DGJ 32/J195—2015) " B 5E — G LB 1 Bl g
A 42 3 S B 60% ~70% , W BOMTE 1
AL AL 00 4 ) o B 5000 7 HO AW @, 43000 A
0. 60 1 0. 70,

R 6 MIEBMMAEITHES F (BAL:KN)

Tab. 6 Scheme of steel strut prestress
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