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Fig.1 Numerical simulation calculation process of temper-

ature field of mountain bridges

2 Inp A A R A O i S B Sl

2.1 FEHRTE—BERAE

JUAE L DA 2% UL B 7 L 4 2R R AR LA X
FEAE AR T TLAT R 2 FO s 4 2 By 25 5,
By A RS AL E SRS LA RE B
HF GRS RUAE A AN — SR B0, X LB T T L0 X
3 B2 7 I s A EL R AR BE . SRy T PRI — [
R SORG A B LR B AL IR AR O 2R 0fE R Rl S =
TiC VA it JRE 77 (L Bk S 80 A SRR A T L A D it
J3E 5y Ik 23 4k (L Rl 45 A 1 R i

2.1.1  BrBiRikFE L

7 AR I 3% Ak 32 B4 4 il % 5 60 L AR
Folt 451 i 2 A9 i R0 R R 07, AR R R AN BT 2 BT

(1) ot 57 60 B & AR L. AR SCR 35 K-SR/
(B2 7R 1% X 7 S A 7R 1 il X 5 f T & R AT R L 8
a3 7 A AR =y 0 A% (14 TO A A B o R RS 7R A
XY Z MR b i e ME A R KA .

(2) R . LB I Oy o Bl 4l
W — A EL R, 5 A bR P AT 38 S 4R A B AR
RE G IRB R N AMT B R, Y IE ik
Fift - 5 A5 70 2 AH A8 S AL B O R L I SR B OF 7 IR
RO VACR DS

(3) RFEFIWT . Y0 5 AP 43 4 e 47 2o s 7l
B, SRR 3 Al AL O &R . NI HEABIRL 52 4 3 A
IR AN R AR AR R P A G AR I L PR AR R
TR I 1) 1 A8 b T R R 3 AR R 58 4 ik AR A
I ) Fofr - A48 s D) 3 7 AR AR PR SR AAC 2R



AR L A5 R BOIEL O 5 I 23 4 (L R 5 10 10 DO 200 3 = A Al 4y ik

751

PRI BEARZY A Bl oot 55 L B B R

At 56 Rl B AR R LxWxH

¥

VI A M o s L E G A T

UEESELE SRk =4 T AR

¥

VTEEEEA F AR, 18X HiE
J7 ST LA B I J7 R (4,,0,0)

L]

TSR AL IE J7 8 5 4 AR AR 35 A0

L sall LAY IE 7 b A A

B IEJT(A,.B,.C OIS EE) X i,
I 1 Z SIET7 i 5 50 1M

(4:,0,Cpp)

Y liIEJ7 T 4 78

- P SR, g
L RIS R R

PR EJ7(4,.8,.C), HY flliE
jiﬂ%%ij]#/l\$'fj(l4i53i+bci)

P2 A BB A B A U AR

Fig.2 Bridge model voxelization process
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A 3D modelling method for temperature field of mountain bridges
coupled with numerical simulation and spatio-temporal interpolation fu-

.

s10n

LI Weilian"?, ZHU Jun', ZHU Qing', LI Jialuo'

1. Faculty of Geosciences and Engineering » Southwest Jiaotong University , Chengdu 611756, China ;

2. Key Laboratory of Surveying and Map ping Science and Geospatial Information Technology of MNR , Beijing 100036, China
Abstract: Temperature field modelling is crucial for bridge construction and refined management. However, the temperature
difference in mountainous areas varies greatly, and the existing temperature field simulation methods based on finite element
analysis face challenges due to sparse results and inhomogeneous spatio-temporal distributions, making it difficult to describe
bridges’ temperature changes accurately. This article proposes a 3D modelling method for temperature field of mountain bridges
coupled with numerical simulation and spatio-temporal interpolation fusion. First, a numerical simulation model of the solar ra-
diation temperature field for mountainous bridges is established; Second, the temperature simulation results are registered with
the bridge voxel model, and spatio-temporal interpolation fusion is adopted to model the temperature field of mountainous
bridges. Next, efficient visualization of the temperature field of mountainous bridges is achieved based on ray casting. Finally, a
large-scale steel truss cable-stayed bridge in Ganzi, Sichuan province, China, is selected as a case study for experimental
analysis. The experimental results show that the proposed method can effectively complement the temperature field simulation
results to accurately depict the spatio-temporal distribution and variation patterns of the temperature field of mountainous
bridges. The interpolation fusion accuracy was improved by 22.11% and 7.38% compared to spatial and temporal interpolation,
respectively, The visualization frame rate has increased by 36.4% through volume rendering, which can provide key data sup-
port for subsequent intelligent construction and refined management of mountainous bridges driven by digital twins. Also, it of-
fers crucial reference value for the realistic representation of environmental parameters of the component-level 3D real scene

model.

Key words: mountain bridges; temperature field simulation; 3D modelling; spatio-temporal interpolation fusion; volume ren-

dering optimization
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