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Abstract; Taking a subway station foundation excavation project in Xining City as the research
background, this paper employs a numerical simulation system to analyze the mechanical response
patterns of the supporting structure in deep foundation excavations in arid regions under temperature
effects. The influences of different environmental temperatures, retaining structure stiffness, elastic
modulus of steel struts, linear expansion coefficients, and strut lengths on the axial force of steel struts
are investigated. The results indicate that an increase in environmental temperature leads to a significant
rise in the axial force of steel struts, while an improvement in the concrete grade of the retaining structure
gradually reduces the axial force. As environmental temperature increases, the growth of the elastic
modulus and expansion coefficient of steel struts further amplifies the axial force. When the steel strut
length reaches 63m, the temperature-induced axial force increment exceeds the code-specified limit,
adversely affecting the stability of the foundation excavation. During excavation, the installation and pre-
stressing of steel struts should be avoided under extreme temperature conditions. Steel materials with

lower thermal expansion coefficients should be prioritized to mitigate the unfavorable effects of thermal
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deformation on the support system.

Keywords ; subway stations ;foundation excavation ;temperature effect ;steel struts ; supporting ; axial force
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Fig.2 Horizontal displacement distribution of
underground continuous wall under different

environmental temperatures (unit: m)
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Fig.3 Changes in axial force of steel support under

different elastic moduli of enclosure structures

B RS , 7= A 0 B TS T 3z /N T BR A A Y
JS2F7, DR MR S i /s TR R B A
C30 I, B S RpTATE BE T 55 , ok Rk dH e 2 )
i) i 288, RIS 20 A 280 P A SCHE R AHL, DR A S 4
R HIREE 150 JE AR GUE KR C40 I, [l
LKA By RERAH T 200 1) £ 280, B SR PH 4T 2K
ORI, ZE LB B, 55 1 T8N S HE il ) e/
YA T 2I5H 2 AN SR, A [RR 5+
SR EEFIPREE IR E T, 45 2 38 0 S Yl ) 28 1k i 3
55 1 ERSCHEEEAR B EHRERSERE T, b
AR BE TR G, 5 2 TE Y SR Y ik 0 3%
N FEMRITREE L 58 BEACAF T, Yl AR (-8°C)
I, L4745 A R A MAC 4 , 8 S 43 X 98 T B 1) 249 3R
JE5E | ARG 7R D 5 PSR 7™ A i g el R
i i 7, il . SR T R (32°C) I, 4
P RE AR K, T R A 1o 5 350 P00 2 K 152 7% 1)
e B STHRAT 5 KF D7 1) R A R 3, (EL T 2 24



2026 No. 4

K/NB AR REERON T T A DR S AP 2 1) g 27 0 BRI 59

WIS 295, ek A AR TR FE LR B, R IR ™= A=
(AT T 4 308 2 Ak A X S 1 il o) g, L IR B
i, PN AR T8 i BOR, BSCHE R h RRoR,  E
Yt T80 5 3 TE K T, 76 [ TR 5E 1 58 B Fn 2R
BRIREE T, 5 3 E MR a5 1,2
TS A — 3,
3.3 WM EISEE W
3.3.1 SRR AR

VRIS 1 B S IR 4 FE N R A S I
T, M S P R Bl 2.02%10°,2.17%10°,
2.32x10°MPa B, SEHTAN 215 AR fb an g 2 PR

R2 AENZEEMRETHNERAITL
Table 2 Changes in axial force of steel supports under

different elastic moduli of steel supports
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