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Effect of axial preloading in struts on mechanics properties of retaining
system
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Research Institute, Hangzhou 310006, China)

Abstract: Lateral displacement and internal forces of retaining system in a deep excavation while axial load was applied
in struts were investigated by means of numerical simulation of a continuous medium FEM model. In the model, support
stiffness was based load test in site, axial load was determined by back analysis to monitoring data, hardening soil model
was selected. It was proved that axial load could help retaining wall in the lateral displacement, bend moment and shear
force. Axial forces of different struts could be keep in the same level by axial load was also shown. Then analysis data
was used to reveal the relationship between axial load and support stiffness. Support stiffness could be increased in two
times at least by compress the strut before excavation. The effect of axial load could be introduced to elastic supporting
method by increased support stiffness properly.

Key words: prestress; steel strut; support stiffness; excavation

0 35 B

S CMIAIE 6 o/ NN S SF 2 IO E
BRI 2 A R, (BRSSP R
— ELEEIL R TR . SO HEHRH A T S s AR
FLELRETON A, BRI AN A L & AR
TR, BB ST S O KRR T 3
43T RS20 S 43 22 A8 T 10 5 9 7 0 A Dt
SR, BB R R IR L 7 1%, (RN
B T AP 3 S B b SR 5%, SRS

0] i) ARV 5 Sl 17 PR 2 K AR, 3R e S
FETT I RAR AR I RE 1, Tz —RAELTTIHZHT
TR Al 7 1 7 o

XoF SCEETE N b ) [ g A = A AR
(1) RS RGERIARS: (2) B ITFFZR 1k
WRRRIBIN ;. (3) R TIHIE . K/ANEEm
I/ RER R RUFAIHCR . Clough A1 Tsuild5 Hi -

EEWB: WL E BRI E E AR R (2017C03020)
ks HER: 2019 - 09 - 27



66 oA

L

2019 4F

TN IAH 24T AR B R T 0.2~0.4 151, S
o VA% ) ALEANIN I A 50% . B EE ST 947
Mbbr #ER SRR E TROIN 0 B NS4S S b v
{7 0.5~0.8 i, {EAZHH FE TIN50 SCHENIE
I i o

PASCIRAERRSE . HEh, SIS E AN IX A 42
Z ML, AHAX TN E R BT LA Z o [ A X
V8] 7 S Wt 0 U0 s 3 (A RO TR S
PAAEER T, (RIS 6 SC BT S T 5
Yo B AT K IIHET U EN AL 5 SO 2 BARFE T
IS BERSARRIE, ALY, theg -k
WEFCRER « ZEFESECII N TN 77w 2 1 KRG 7K
AR, AT R M AR K RIS
AN TRE S 73 At 1 FOI0 0 % B S I AR 8
N T PSR R BN SRR, ARSCES
BN TR SR EAT Bf 7 #r

1 InEEN

St AT R I E AL T AN R M HIX, FER
MRE 4%, KL 820 m, AIL#EEA 92 m>33 m
PREERETE . W 1 s, AR AR R &5
Byt =35 C 1 — 2 B R R R A
MEZE-BY I RE A MR AR, J 1T B I M R 22 Sk L T
BB LR, RIS R SR =

M o R B2, MO A ALK
o, PEARBRBERS R LZE. & LERE
CiSY/BUUyNE SV s =1y A B (N7 e e R 775 LA o
R 7K EEN Y RFLBK AL S 24K, FLERK
FERATOEH@E, ©Z&HDEALBAEK.

FEGUTF2IRE N 13.7 m, P&k )%
(TRD) ZYER/KIE L1 N IE LG4 & = /KPR
N AR NS, WIEE 2 B 7KV RRE R
29850 mm, Ji&HHE AR BR 7K 2 4 A BEICE )2 -
RN A H700>80013>24, [a]§E A 600 mm, 1

ANKJEN 13.8 mo SCHEZEI H 4 H7 H350>8501219
RV I SRR A i, 0] b i T ot n e )
JE77, TGRS . SRS
SCH RV e 2 (] T HA00>400<13>21 YN
MBSz, M3 2 m KA L1 IR IZ. A
PR IER BT, SCHEZR R Al PR/, 29 3 m,
VoI e SRR 1.5 m BT . BuAh R K Ar
BHIEHMET 6 m Ll k.

B TR BTSN, SCHENR R AT S 3
AT TR R, RIGA E W 1 R, R
J3 9252 3 3 il R T TGS S 22 it 0 A [R] (1) il )
JE77, FHNES B WA R . g R
3FR. R ER, H:

P
EA:LZE 1)
Aor: E A RN E R E (MPa) FISCH¥
AR (mm2); L A1 AL 435K S B 1y )
KB (mm) FlflH R4 (mm); PO IN7E
TR EREEE S (N HRIERE 3 Al B AR T
TFFC S HE R EA 254 3.57>108 kN

m
- MF k
/ ,

B, T

______

M meTE

\

N
A\

.
.

|

)

%
.
%
|

.

1 REGFEF DR

Figure 1 Layout of foundation pit investigated
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Table 1 Mechanical parameters for soil layers and structures

iR +Z ik EEm pI(kN/m®) e c/kPa ¢/ v m  Eso Eced Eur
@ JeiE+ — 2.7 19.0 075 10 280 030 08 81 54 432
@ b ks 1 T 9.0 18.7 082 150 250 029 05 300 150 1500
@ ik g 5.0 19.1 070 20 300 028 05 700 350 3500
® REFEmEEL  RE 6.0 17.9 102 20 240 035 10 6.8 27 270
® ik g 6.0 19.1 068 20 300 028 05 700 350 3500
M1 BRERE BAE 40 16.2 145 150 200 032 06 150 80 50.0

TE: Esor Eoesr Eur IUFALEIAT MPa, LR A BRIZEML LRI E; O REEIAZLKRE.
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Figure 2 Generalized excavation section
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Figure 3 Relationship between axial pressure and axial

deformation
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Figure 4 Analysis model
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Figure 5 Lateral displacement of retaining wall
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Figure 6 Envelope of bending moment of retaining wall
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Table 2 Axial preload and internal force
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Table 3 Axial preload and supporting force
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Figure 7 Plastic zone: (a) before preload; (b) after preload
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Figure 9 Support stiffness affected by axial preload
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