30 10 Vol.30 No. 10
2007 10 Journal of Chongqing University Natural Science Edition Oct. 2007
1000-582X 2007 10-0073-04
400030
ANSYS
TU375 A
4.5m
2
2
R T x y z
I
2 2 2
AA%T QA%T+ 0 Z +A17(QQ _ QZ) -0 1
ox ay 0z a\gr 0T
T o 0 T
T
T =T, xyz 2
C
ANSYS ‘
T=T, 3
T T,
1
C’ >0 c’
100 + 192 + 100 m l}ﬂ+lwﬂ+lzﬂ+ﬁT—Tu _0 4
98.00 m  69.00 m 0% 0 gz A
T L1 1
2007-05-08
2005061102
1956-

E-mail mrllzhang@ 163. com

http://aks.cqu.edu.cn



74

30
T B A T,
r =0
T, C ANSYS APDL
T, 1T c'
10
3
3.1
SOLID70 | ANSYS
8 3.2
2
ANSYS 1
1
1 40
/ kg m~ 465 563 60 1143 205 15 2 451
/% 18.97 22.97 2.45 46.63 8.36 0.62 100
1
A= Ay v+ Ayt Ay, 07 =0Q 7 W+EF /ep 6
=8.479 kJ/ m- h- C 07 Q7 W
C = Cr Y G Yyt +et k k=0.25 F
=0.948 kJ/ kg C ¢ p
p =2 400 kg/m’ 4
a =M cp = 0.003 605 m°/h
4.1
ANSYS
2
2 3
Q7 =0Q, 1 —exp —ar’ 5
Q7 T Qo
a b T 2 3

http://aks.cqu.edu.cn



10

" 1
iy LLL S 2
I 1405 T
A0
Toe
k0
T-.h —_—

LR
T
|
|
.'
1
} }
IIIII
!
!
!

FLA
13 |||'I
i
1 e In 144 | =
o i LM LEZ Py
v'h
2 ANSYS
LUR A

ol
50//-\

i n
30 iﬂu
20
10
0 s
1 1937557391 109 127 145 163 181 199 217 235 253
i/h
3
20 C
71.325 C
82 h 71.696 C
83 h
56.550 C
48 h
55.895 C 50 h
2 3
19.675 C
51.63 C 0.82 C/h
0.12 °C/h
4.2
4 5

AnEys A
12
It | I TR S T e
; - ""-H-L.'*--"th —— [ Lsarr
F T '- -.ll""“' —— Wl
e . t —— |3k
E ! : I _; R = [ THT
* wrdi —— IHrnir
e ¥ = J;j": —— 1hnr
1 HalSet B ALl .
H
| a1 51 E
ny
4 ANSYS
b b Lo M
lé
ps ,:" ) = "'-,:_::Q!_ * Tian
£ 5 + H"\-.‘ -\.:'r-\-m B qiler
W * "-H‘-‘ 3 P 1T R
(LR * ! iy [EX ST
E b FEd | M
r @ r
Wa I '{ -d —h— i Mear
n
h =l [[H] ko
nL
5
22.58 C
238 h
22.58 C 12 C
5
ANSYS
1
ANSYS

http://aks.cqu.edu.cn



76 30

2 5 ELBADRY M M GHAIL A. Temperature variations in con-
crete bridges J . Journal of the Structural Engineering
3 1983 109 10 2355-2374.
6
J. 2006 9 9293 95.
| " 7  CHURCHWARD A SOKAL Y ]J Prediction of temperatures
1998 ’ in concrete bridges J . Journal of the Structural Division
5 ’ 1981 107 1 2163-2176.
8 . I
M . 2005.
2003 3 27-29.
3 . M .
9 M .
1997.
1998.
4 J

2006 25 2 46-48.

Temperature Field Finite Element Analysis of Pier Concrete

ZHANG Liang-liang ZHAO Liang YUAN Zheng-qiang CHEN Tian-di
College of Civil Engineering Chongqing University Chongqing 400030 China

Abstract The temperature difference aroused by the heat of hydration in the process of hydration and hardening of the
cement is connected with various factors such as the external atmosphere temperature condition construction technology
mixture ratio of concrete admixture and so on. According to three-dimension thermal conductivity theory the large-
scale finite element analysis software ANSYS was employed to emulate the temperature field using transient thermal anal-
ysis method and the thermodynamic parameter such as the external atmosphere temperature condition the heat of
hydration of the cement and the influence of laminar pouring through definition of thé' life and death” of the element to
simulate the laminar pouring in the construction accurately on temperature field are taken into account. Through the
comparison of the calculated results with the measured results the temperature distribution of the bridge pier along the
thickness direction of the cross-section and its regularity and features changing with time are obtained which supplies ref-
erence for the construction

Key words pier hydration heat temperature field finite element method
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