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Series solution of temperature difference self-stress in wide-flange beams
HRarrA]:  2009-04-09 & EBS Al 2009-11-13

DOT: 10.7511/js1x201101017

hoCoRHE ] ERSRE AN B PN RS SN ) R

Yo XAk wide-flange beam temperature difference self-stress series solution plane stress problem Airy stress function

B I <R B AR L G (32S042-B25-032) ; Tl 44 imi A 2 RE I S S T RLBF (0804-09) B B I3 H .

(=4 BB A7

skocifE ZENATWAR: AT R4, 22 730070
FR PO ACIH R LR TR B , i 610031
e ZENATWAR: AT R4, 220 730070

SRS 1092
AT EIREL: 535
S

N T FE5 S S S G T [ 1 ) A A, ST R B VT S T 8 ) N FRAS AR A SO ) I T T TN T 42V THS JR S 70Ar AR BAR PRl 1 )« AR B 2%
5 P T B Ak PO b A - 4 1 ST b 78 7T T Xﬁ@xﬁﬁfﬁ&?ﬁlqﬂﬁ’ﬁ U7 H R, R SRR ISR TR ZE 1 ) AR TR 2o 0 — S SRR TR S ], 4 SRS T JAR R
Al ZE AR AN I AL S8 P R 1 2 1 1) 3 AT AR AN 50, 7 TR AR S S i O S I , 238 3 e T BB IR T ST T TR SR R BRI g 2 A e

& P

In order to reveal fully the distribution of the temperature difference self-stress in wide-flange beams and improve the conventional beam-based analysis
method, a refined analytical method is presented which is based on the mechanics of elasticity. The flange and web plates are considered to be in a state of plane
stress under temperature difference. The condition of the deformation compatibility and equilibrium at the connection of the flange and web plates is used to
establish additional equations by which the constants of integration in the Airy stress function are evaluated. The analytical expressions of the temperature
difference stress and displacement in the flange and web plates are derived. Numerical results of a wide-flange T-shape beam show that, the longitudinal self-
stress in the flange plate under temperature difference to web plate is distributed very non-uniformly along its width. Greater stress occurs near the fixed edge
while much smaller stress at the free edge in the flange plate. This distribution characteristic of the temperature difference self-stress can”t be reflected by
the conventional analytical method based on the beam theory.
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