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Research on temperature field distribution of unbalanced sunshine
concrete box girder based on ANSYS

GUO Fengjun
(Shanxi Expressway Group Co. Ltd, Taiyuan 03000, China)

Abstract: The temperature field of thin-walled concrete box girder is affected by many factors, such as geographical
location, wind speed, wind direction, solar radiation and so on. The temperature field distribution of box girder
largely determines the temperature stress of bridge. Based on the background of Jiaxian Yellow River Bridge, this
paper simulates and calculates the box girder with unbalanced solar radiation on the left and right sides by using the
existing geographic data and finite element software. Finally, the accuracy of the simulation results is verified by
comparing with the measured temperature field data. The temperature field distribution of the box girder section
under this kind of sunshine at all times is obtained, and the results of finite element model are used. The
temperature distribution law of thin-walled box girder components of this kind of bridge is analyzed and determined,
which can provide reference for the calculation of temperature field of box section bridge in this kind of bridge

location in the future.
Key words: bridge engineering; continuous rigid frame; finite element simulation; sunshine radiation; unbalanced

temperature field

RS2 BUR TR LR, R AR SN R RIRE . [ AN ORI I R B 5 f
W, AEARLRTEIR B G AR I T 2 A R TORRBIT, U T LR, 5 A MR A B
W1, PEEN AR B T A S A, T WD TORRIRAY I S A BRI,
LB ) M L G A SR e . R E TR TR SRR . B R T
Yoo OB V. U T R K PR 58 07 T 0 R B 4 A B T TN
W, A%, WTIABIEI AT R RO AR 1) S U
W RBELRA B MR BV e on B, B R AR A T AR

H E’
Wi BE Y AR A, 3 BOS I BE B DR BE 19 pe g it R SRR EAT T IRARSE .  Sr S

Ly B I & S A % 7 R R, AR HLURE R AR AR I B 47 2 i S B G S 0 2 ) o7 S A Ak T A 4k
WIS, TORAARE BB TR oo e
LIS ARIRRN, GBI BRI IRyt vt e 172905 7 1K 2

i HE . 2019-08-06 EXmEH . 2020-03-25
EE&TB: WA EEH TR &% BT E (2017-1-37)
FE—1EE . XM (1975—) , B, W TR, 5 A0 EEH TR, Email: xkl199515@126. com



208 [N S A S s PN

¥ MERPHEM) 52 %

Jo 5L 5 AR ) A BT
ZE LTk, XK 8 I S5 W AL A R R R

Y, — Ak FE R m?%%IEI% K FH 45
S AR X SO AR SRR A Y, H T 3 ] b Ak
AbPER, X AR VG 1) 2 1) i BRI, R B 3 O 3R
Y5 oy A AE RS WO, T e — 0 A 2 M AR 4 2 3
TC 2 T 5y — O B A 0 O BH B 5, R A DI 3 el 3L B
Y A AF i H BOR EE Y, B N A T e Fh H
HEAR I AR W AN )M BRI EE S E A B =
AL L AR P G ) i A BT R R O IRHE TR,
T R B Y AT T Se I, I M B B
PR S5 PR TSR ANSY'S 45 S 48400 H 1% 45 15 b 8
W EYy, &5 SR E S L RE, S T
KRR PRI E S A, h 4 5 20 R 42 4t
i A BT AR A

1 BEZEBELEHAEZHE

FTFR T S PG O RE B SER A IR T4 2
UIES 7] e SUE S LU IR ST

A%t [ A%t | A%ty It
A(31‘2+3y2+922)7'a (1)

Kb A AFRRE,  AMBHIE, o b

dr

W, © A,

TP b 25 T A % K B 00 T 3 B
FiFEL 447 00 A 0 SR 0 R B O i R 46
FEAT L F R 7

di
dn

R A 5 4 THTAS 52 31 K BH 5 5F, {ELRE P R T
) 2 R e Ak, O H 5 A S A A R 4R
P N HH I R SRR LIS A TS

(71‘

A

—e + (t—t,)(h,+h,) =0 (2)

+(t—t)(h +h,)=0 (3)

A n 731.%@%(%%%7#1 q AP ) A FE L
BB R FH AR SR B, b MR REL, b, AR
FHEPREL, ¢, A0 IA FETE E E S SR, < IREE L
FEH AR FHGE SRR, W h+h, SRR
B AR A (3) v i 5 20T T S [ B 20 A
AN FE ST LE G R BN 1 PR,

2 REGREENSHE

7 L 8 YT KA A 3 R v N i R BV A
LR BN - UL S N /7 U Z’i%ﬁ?‘%éi’tl
551. 322 m, E?ﬁ,ﬁﬁm‘/\‘[ﬁ 1 641.61 m, *ﬁﬁl‘ﬂ,

Rl BFRAEREMHLEZERARY

Tab.1 Comprehensive heat transfer coefficients of box girders with different structural planes

LA AR
I )
G AR JEAR HELA () fE AR (AL )
6300 11. 35 19. 39 19. 27 19. 28 18. 89
7+ 00 11. 35 19. 41 19. 29 19. 32 18. 91
8: 00 11. 35 19. 46 19. 31 19. 35 18. 94
9: 00 11. 35 19. 55 19. 35 19. 41 18. 97
10 = 00 11. 35 19. 77 19. 38 19. 47 19. 05
1100 11. 35 20. 05 19. 42 19. 58 19. 09
12+ 00 11. 35 20.18 19. 46 19. 68 19. 14
13 : 00 11.35 20. 27 19. 50 19.77 19. 18
14 : 00 11. 35 20. 35 19. 54 19. 24 19. 20
15+ 00 11. 35 20. 38 19.58 19. 23 19. 20
16 : 00 11. 35 20. 33 19. 55 19. 19 19. 16
17 : 00 11. 35 20. 24 19.51 19.13 19. 10
18 : 00 11. 35 20. 04 19. 46 19. 05 19.03
19 : 00 11. 35 19. 84 19. 41 18. 99 18. 98
20 : 00 11. 35 19. 75 19. 35 18. 95 18. 95
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Fig. 1 Layout of measuring points for temperature field

of box girder
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Tab. 2 Calculations of solar radiation on different structural planes of box girders

Ik 1)

KBRS /W - m™*

T JEAR i A () fE AR (AL i)
6: 00 38.421 7.684 32.712 0. 000
7. 00 155. 734 31. 147 223. 060 0. 000
8: 00 329. 840 65. 968 529.758 0. 000
9: 00 511. 840 102. 368 601.919 0. 000
10: 00 671.684 134. 337 783. 315 0. 000
11: 00 790. 620 158. 124 882.129 0. 000
12: 00 856. 848 171. 370 652. 233 0. 000
13: 00 864. 285 172. 857 912. 063 0. 000
14. 00 812. 263 162. 453 835.127 0. 000
15: 00 705.515 141.103 735.554 0. 000
16: 00 554. 363 110. 873 726. 845 0. 000
17. 00 375.615 75.123 432. 069 0. 000
18: 00 195. 794 39. 159 365. 279 0. 000
19: 00 59.529 11. 906 77.528 0. 000
20: 00 0. 000 0. 000 00 0. 000 0. 000
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Fig. 2 Schematic diagram of finite element calculation model
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