%46 % % 24 A VA~ & Vol. 46 No.2
2026 54 A JOURNAL OF CHINA & FOREIGN HIGHWAY Apr. 2026

DOI:10.14048/j.issn.1671-2579.2026.02.020 XEHS:1671-2579(2026)02-0178-11
W B RIRE N
FE 30 Rz #F 5%

FEK,EITR ,BERLEFRKRAEY
(LB R R WERARAT, =8 BY 65020052, g K2 K TRE2pE, /8 K10 410075)

KIEREEE

FEE WK R AR RS2 NI R R R 3 B B 000, 32 SC LA SR T JIC MR 28 7K T A B 174 58 K B85 07 g T o+ 3% &5
IR S B 92 X 4, 55 F Python Zii il B R SR 531 25 AR 13205, R A Abaqus B0 #2537 120 14 57 Th] I 28 I 0% A8 A
SN T PR E ML RN RREE S . LR b 2 BT T 4G BRI 0 5 e IR R R B AT AR
JE e % T T P AR X A S 2 R e B TR RN o RO A R AR T A R T O i A Y R S T I A3 A RREAE S R
TR W& R AT, AT 2R AR R A & 7 2P A 80805 % S WA I 1Y) 32 0 VR W AR A2 78 S0 1] 1 JRLEE 2800

KR KT R R T SE RN 5 H R S TR R b 5 TR B B 5 3R B

R E S %S U443.31 X HkFREAD A

Study on Temperature Field and Temperature Effect of a Continuous Rigid-Frame
Bridge with Horizontal Bottom Cables

LI Guodong', LI Guangmao', GAO Yingjie’, HUANG Fanglin*,ZHOU De*
(1. China Railway Development and Investment Group Co., Ltd., Kunming, Yunnan 650200, China; 2. School of Civil Engineering,
Central South University, Changsha, Hunan 410075, China)

Abstract: To study the temperature field and temperature effects of a continuous rigid-frame bridge with
horizontal bottom cables, a large-span prestressed concrete continuous rigid-frame bridge with a horizontally
arranged bottom cable system was selected as the research object. A Python program was developed to calculate
the solar radiation boundary conditions, and the Abaqus software was used to establish a two-dimensional
transient heat conduction model of the bridge. The time-dependent temperature field of the bridge during
summer and winter was analyzed. Based on this, the temperature effects caused by the vertical temperature
gradient, transverse temperature gradient, effective temperature, and various temperature modes on the bridge
structure were further investigated. The research results show that the temperature distribution characteristics of
the bridge cross-section calculated by the finite element method are in good agreement with the current
specifications. The horizontal arrangement of bottom cables can effectively improve the mechanical
performance of the continuous rigid-frame bridge and reduce the temperature effects during the operational
period.

Keywords: continuous rigid-frame bridge with horizontal bottom cable; solar radiation; temperature field;
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Figure 1 Solar radiation intensity absorbed by each surface of bridge in summer and winter
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Figure 2 Validation of solar radiation model
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Figure 3 Schematic diagram of cross-section of main

beam and main pier (unit: m)
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Figure 4 Finite element model and its heat transfer

boundary conditions
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Figure 5 Time-history calculation results of temperature field in summer
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Figure 7 Temperature distribution of east and west webs along height direction at different times
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Figure 9 Transverse temperature distribution of box

girder roof at different times
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Figure 10 Transverse temperature gradient of box girder

along wall thickness direction
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Figure 11 Effective temperature of box girder cross-section
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bridge with two arrangement modes of bottom cables

under vertical temperature gradient
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