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Fnite Bement Analyss on Temperature Held of CFST Members under Solar Radiation

LIU Zhenyu, CHEN Bao-chun
(School of Givil Engineering, Fuzhou Universty, Fuizhou  Fiian 350108, China)

Abstract: A finite dement method to caculate the tenperature fidd of Qoncrete Filled Sed Tubular (CFST)
members under lar radiation was presented. The convection heat flux between the surface and the air , the heat flux
caused by olar radiation and the heat flux absorbed from the sun were taken as the heat flux of CFST members
under lar radiation. The lar radiation was Smulated by the third boundary condition which was expressed by
Newton’ s convection law when ocong dering the lar radiation. The CFST member surface was divided into four areas
to redlize the caculation of Dlar radiation, for the vertically placed member , the suface of member can be divided
into face of eas , wed , uth and rorth; and for the horizontally placed member , the suface of member can be
dividedinto the face of eas, wes , horizonta surface, and the face where only heat convention hgppens Case
study shows that the calculating results agree well with the tes results and can be a reference for further research and
goplication for engineering. It is necessary to carry out secondary development of general program in the future to
gnplify the conplicated olar radiation cal culation.

Key words: bridge engineering; concrete filled sed tube; finite dement andyds (FEA) ; tenperature fidd;
Plar radiation
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Tab.2 Thermd parameters of ged tube and
1 concrete adopted in the present gudy
Fig-1 Dividon d member’ s suface / / /
; ke )t e 9 Gemd)
0 469 51.8 7 850
3.1 200 510 48.1 7 850
980 2.45 2 400
[5] : 3 2
®550 x 8 mm '
,  1.5m C40 , 3 :
1
1 co he hr
Tab.1 Mix rate of concrete CA0 , 7 15 3.12 m/s,
[15]
/kg 446 577 1172 205 2 400 h; , he
/%  18.5 24.1 48.8 8.5 100 17.962 W/ (nf- )
[5]
[16]
2006 7 15
, h =€[4.8+0.075(T.- 5], (4
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,Ta € , =23.848 W/(nf- )
[17] 0.84 3.3
7 15 34.426 2
(4) h.  5.886 W/(nf- ) 7 15 , 3
, h=h + h =17.962 + 5. 886
3 7 15
Tab.3 Slar radiation intendty inJuy 15
/(W-m"?)
6 00 7 00 8 00 9 00 10 00 11 00 12 00 13 00 14 00 15 00 16 00 17 00 18 00
168 313 385 398 354 261 128 132 126 111 88 55 16
5 24 48 73 97 115 128 298 463 607 707 728 505
5 24 48 107 171 221 250 252 223 163 88 55 16
44 61 54 73 97 115 128 132 126 111 100 141 132
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Fig. 4 Temperature curve o horizontaly placed member
FAN Bing-chen. Thermd Hfect Vaue and Tes Sudy of Haf-
through CFST Arch Bridge [D] . Harbin: Harbin Inditute of
Techrology , 2001.
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