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Modified method for calculating temperature stress and displacement in
horizontal strut of foundation pits
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University), Ministry of Education, Tianjin 300072, China)
Abstract: The influence of temperature change on the stress and deformation of support system of foundation pits attracts more
and more people's attention. Based on the Winkler foundation model and the elastic resistance method, the equivalent spring
stiffness is proposed to improve the method for calculating the temperature stress in the horizontal strut of a foundation pit. A
formula for calculating the change of axial force and horizontal displacement of strut due to temperature change is derived.
Compared with the pre-method, the proposed method is simpler. Besides, it can also be used to estimate the change of axial

force and horizontal displacement of strut due to temperature rise.
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Fig. 1 Sketch of simplified model
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Fig. 2 Sketch of simplified model
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SRR, 2R H=8 m, [P HETN
ALTHUTICAR 2 m, FERETIAL v B — A9 i v e 17K
PR HE, B h=6 m, SCPEACFRIAEE D=10 m, (4%
K £=30 m, SZHERERR AL 4=0.25 m*, a=10X10°,
FIRAE H OGNk 30 A R il i S
AR N (R B KU 2 AT=20°C, m=5000 kN/m",
E=2.6X10"kN/m’.
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Table 1 Results of example 1
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FIEBLK 150 m, 58 33 m, ¥ 9 m, K 800@1000
IV S, BEK 16 m, BEAIERET A5 50 C25.
FHZRE H=9 m, FHEAL THURIL T 2 m, 7EdE
THAL e B —TEAS A AN S 8%, B A, =7 m, 47K
SEREEE D=10 m, SCEEKHE [=33 m, SCPERE#EINR
A=0.0196 m*, a=12X10°, FIRLEFICIRET, 5
P T2 d5 vl B2 5 AR PRI AIGHR I () 85 KR 22 A T=10
‘C, m=5000 kN/m*, E=2.06X10*kN/m’.
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Table 2 Results of example 2
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0 — 1300.0
1 2.17X107 360.4
2 6.01x10™ 1039.8
3 1.74% 107 546.6
4 9.13X10™* 904.7
5 1.51x107 646.2
6 1.08X 10 832.4
7 1.39X10° 698.1
8 1.17X10* 793.4
9 1.32%x107 728.4
10 1.22X10™* 771.7
11 1.29% 107 741.4
12 1.24X10* 763.1
13 1.27X107 750.1
14 1.25%X10* 757.6

l

0 — 484.5
1 6.39X10* 328.2
2 433X 10* 378.5
3 4.99X10* 362.3
4 478X 107 367.6
5 485X 10 365.9

VE: Y840 m, N AL KN,

FIRIEARE, AT 14 B2 JEER5 % 6=1.25
X10°m, F=757.6 kN.
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FIFH R (9) A 132535 Kl K=6 X 10° kN/m,

W R NI AT (4) AT S K
k1 6=1.258X 10> m.

W RSB RIRPAL R R 6 AR (3) Tl 14,
SHENIEI T F=754.84 kN,

6 P AT LRI, R IEARIVE TR 248 14 254
RETT BN RSB I EE R, ASCITE I 5l 2 Tk
RIEFE, AR I . A TR SIS 2 7K
T ) BRI RAE R 3150 kN, 5NN 2540
kN, il )38 AR 610 KN 5 BT T o 1 S
B4 A A 754.84 KN, T &5 B T4 A4k s

FIRIERYE, BT 5 D2 R 2145 R 6=4.85X
10*m, F=365.9 kN,
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R (9) Al 4 S RIE ) K=7.58 X 10°
kN/m.

WAL NI AR (4) AT S IR B
h 6=4.83%X10 *m.

W R SRR R R 6 AR (3) Tl 14,
YN IEN T F=366.31 kN,

TR P AT LRI, R FARTE T 20EAR 5 204
REAT BRI R M 2h IR, R AR SO 7 06 S Al 5
ORI o A TR S IR ) AR A S T3 2
oA 250 kN, T BT A 5 T e S ) A (B A
366.31 kN, TFEE5 R T4l ) B4 sE e, Fe vt 848
G TR -
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FEYURRE 152 m, JLRCEE I, 1
PEHBTAT 3.1 m, 5 & SCHFFRHLIA 8.69 m, £,=6.51 m,
H=152m, m=6000 kN/m*, S #KJ¥ [=27.3 m, ¥ {¥
[ 4,=0.0138 m*, HUBHK R =5.0X10°, 4N34%
PR R E=2.08X10° kKN/m?, X#£]FE D=3.1 m,
AT=22°C (40°F ).,
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FIRIERE, BT 6 B2 R 2145 R 6=6.61 X
10 *m, F=435.10 kN,
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Table 3 Results of example 3

I%N’Mﬁ( Y, -6 N, N =N, _AE Ly
i (3H —2h,)mDh, i i
0 — 574.30
1 8.74x10™ 390.27
2 5.94x10* 44927
3 6.84x10™ 430.36
4 6.55%x10™ 436.42
5 6.64x10™ 434.47
6 6.61x10™ 435.10
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1 6=6.62X10 " m.
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