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Effect of Temperature on Supporting
Structure of Metro Deep Foundation Pit

LI Bing,QU Jingtong ,GE Siyuan

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract ; The influence of temperature on the supporting structure of subway deep foundation pit
and its various factors that cause the influence are analyzed,so as to provide reliable guidance for
the protection of supporting structure in similar subway deep foundation pit engineering. Based on
the finite element analysis software ABAQUS, taken the subway project of Beidaying station of
Shenyang Metro Line 10 as research object, the finite element model is established. The model is
verified by simulation data and the measured data. The influence factors of temperature on
supporting structure of the foundation pit are determined through the model simulation. The results
show that the temperature has a great influence on the support axial force,and the force increases
with the increase of temperature and decreases on the contrary; the change of temperature will
cause thermal expansion and cold contraction of the steel support, resulting in the increase of
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horizontal displacement of the retaining structure, which has adverse effects on the whole

foundation pit and the surrounding environment of the foundation pit. And meantime the diaphragm

wall will move toward the direction of foundation pit. By changing the mechanical properties of

steel support and retaining structure , the influence of temperature on the supporting structure can be

reduced, and to improve the safety of construction.

Key words:; temperature action; supporting structure; deep foundation pit engineering; counter

measures
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Fig.1 Monitoring point layout plan in north area of deep foundation pit
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Table 1 Measured axial force of different supports and

measured temperature in corresponding field

5 1 GBS /KN 5 2 GBSO 1 /KN R

ZCZ18 ZCZL9 ZCZ18 ZCZL9 i
569. 19 543. 61 525.89 684.46  -17.00
712.63 632.11 568.7 719.52 -13.00
735.63 800. 26 591.55 784.56  -10.00
806. 54 775.75 652. 39 835.33 -6.00
822.21 893. 61 677.73 918.23 0. 00
858.5 943. 84 801.39  1005. 68 3.00
925.28 993. 36 947.19  1082.7 8.00
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wall under different temperatures
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Fig.3 Schematic diagram of the whole model
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Table 2 Key soil parameters

b= 2 JFE/m R/ (KN-m ™) HEL/NE FRJ/kPa PIEEREA/ (°) A i/ MPa
1 SIS 2.5 19.0 0.35 20 1.4 3.5
2 s 4.0 19.5 0.35 20 35.0 2.0
3 [RIAR 7.0 19.5 0.31 20 35.0 26.2
4 [R5 7.0 21.0 0.35 30 36.0 30.0
5 iR 19.5 20.8 0.35 30 36.0 29.0
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Table 3 Design parameters of enclosure structure

Fa FHEE/(KN-m~3) A MRS E/MPa 2Kk £%0/10 ¢ FoZE/ (KT (kg-K) ~')
BhALHE AT 20 0.17 30 12 480
TR BE LSS5 25.5 0.20 32 10 920
Y3 79 0.30 210 12 480
B A 78 0.20 200 12 480
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Fig. 6 Temperature variation curve of steel support’ s axial force under different enclosure stiffness
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horizontal ~ displacement under different
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Fig. 10 Temperature variation curve of axial force of steel brace with different coefficient of linear expansion
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Fig. 11 Incremental change curve of horizontal
displacement of connected wall with

different line expansion coefficients
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