$35% %5 EHAFE TEFIR Vol.35 No.5
2018 5 9 A Journal of Architecture and Civil Engineering Sept. 2018

XEHRE:1673-2049(2018)05-0170-09

F%ﬂgﬁ%%k%ﬁiﬁﬁ ﬁﬁﬁh

AR, X kA, LR, T
KUK ABEB BT 7% 710060)

WE AR SRR R-RE LALLM BEMB AT T TS ERRGRE, £ RFT
TR E W By My 6 4B AR R A AR E IR S KGR B L T B RBAE R TR R L M4
BEOBRELSREITTHAL., AINEREBMNETRRIMNEN EREY LA EREY. 23
T ABAQUS AR A#MA F o ER AL ERWMEH REULRREREFAKGERTRET
MERERESARAHE T E., ZREAPN ANERE L ABME N ERE R RE LN EREY
FMEA ERRAF AL DERF X BRI RERNGENRNERR LB DBEEG HEHIREY,
MG B EOAEEREYREMENTREEZIRELIENEEY R, L8 E xﬂ'ﬁ"lg\ﬁiﬁﬁ’fﬁ"fﬁ
BT R EARAAN B K TR R ML F N R j—.éﬁmﬁ md;&d% BN e, R
AR G TH% Fxm,mﬁﬁﬁm FREBEMM;EHNE R LGB E /\%ﬁ
A% B F N Y B B 6 A, 17?1%).7}]77%”}(7i%mﬁié‘]«fiﬁi@ﬁﬂ,ﬁ‘/T FARBELILBES
P8 36 A2 AR T M4k A B 09 A IR £
EBAMPEIA; PEMREHRE RE L BEY; KMigsH
RESES U441, 5 XEERE A

Experiment on Temperature Distribution of Rectangular CFST Cross

Section in Severe Cold Areas

TIAN Zhi-juan, LIU Yong-jian, MA Yin-ping, LIU Jiang
(School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: In order to research the thermal load of steel concrete composite structures in severe
cold areas, Xining was taken as a representative city in severe areas and the field test of
temperature distribution of horizontal arranged rectangular concrete filled steel tube (CFST)
member with longitudinal stiffeners was performed, the temperature field of CFST under solar
radiation was researched. The three dimensional temperature filed of CFST member was
simplified to two dimensional temperature filed, subsequently the thermal analysis model was
built based on ABAQUS software, the finite element simulating method for temperature filed of
CFST member was presented considering the parameters of solar radiation, wind speed and
atmosphere temperature and etc. The results show that the calculating results of steel tube and
in-filled concrete coincide well with the test data. The temperature field of rectangular CFST
member under solar radiation is unsymmetrical, and there exists obvious thermal gradient. The

temperature of steel tube is affected by the atmosphere temperature directly, thus causing the
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temperature variation of steel tube lag behind the atmosphere temperature, and the temperature

extreme value is much higher than atmosphere temperature. The temperature of in-filled concrete

is affected by atmosphere temperature indirectly, which has a higher level of variation lag and the

temperature extreme value is lower than that of the steel tube. The temperature of rectangular

CFST member can also be affected by the longitudinal stiffeners in the steel tube, the stiffeners

increase the contact area between steel tube and in-filled concrete, relieve the temperature

variation lag of in-filled concrete and decrease the gradient temperature difference on the cross

section of CFST members.

Key words: bridge engineering; severe cold area; rectangular CFST; temperature field; solar ra-

diation
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Fig. 5 Temperature Curves of Ambient Temperature and

S7, C7 Measure Points
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Fig.7 Temperature Curves of C7, C8, C11 and
S5 Measure Points
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Fig.8 Temperature Curves of C7, C6, C3 and
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Fig. 9 Temperature Curves of C7, C4, C1 and

S3 Measure Points
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Tab.2 Thermal Parameters for Steel and Concrete
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Fig. 10 Mesh Generation for Rectangular Steel Tube
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Tab.3 Calculation Results of Convective Heat
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