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4 Fig.1 FE meshes of concrete block
€0 w =3.24x107* b =0.01. 32 GPa on rigid foundation
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Table 1 Maximum stress and its position in concrete block for day 401
Oy Oy
/MPa /d /MPa /d
10.762 4.50 0.25 401 0.715 1.50 0.25 401
16.322 10.50 0.75 401 1.301 1.50 0.25 401
13.209 4.50 0.25 401 0.977 1.50 0.25 401
3 401d
Oy oy x oy Oy
1.163/-0.034 | 2.954/0.015 | 4.517/0.021 [4.559/ - 0.002 3.404/- 0.084 | 7.557/0.061 | 10.24/0.000 | 12.98/0.023
3.301/0.048 | 7.139/0.027 [8.087/-0.095] 8.199/0.020 5.912/0.097 | 11.93/-0.007] 13.73/0.045 | 15.58/~0.135
5.166/0.279 | 9.544/ - 0.105] 9.720/— 0.208] 9.881/0.033 8.481/0.535 | 14.54/-0.312] 15.21/0.126 | 16.32/- 0.348
6.860/0.715_[10.76/ - 0.472 | 10.33/- 0.278] 10.51/0.035 11.43/1.301 | 15.84/-1.000[ 15.72/- 0.315]16.03/ - 0.615
2 401d 3 401d

Fig.2 Thermal creep stress for day 401

Fig.3 Thermal and shrinkage creep stress for day 401

kE=5x%x10°m’/h

3

B = 2x 107" m/h.
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ag, = 3.5%x 1074 a
k 90d 30 10800d . b 30%
20% . c
2
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Table 2 Maximum stress and its position in concrete block for day 10801
=30% =20%
/MPa /d /MPa /d
o, 17.882 10.5 1.75 10801 11.925 10.5 1.75 10801
o, 1.467 1.5 0.75 10801 0.977 1.50 0.75 10801
4
4.
0.0028 m*/h
Oy =27C m =0.31d". 32GPa
Ctr = 09+4.82/710 1002617 10-*MPa.
e I 2 ab 1.0 0.01.6(3
s?: 3.24 x 1074, 4d
0.3d 0.5d 15d. o 4
d 5 Fig.4 Calculation model of
5 6 metro frame structure
X
N
| 0.4 ,
X 5 5 .
04L - ] 0l
(a) o ) o

5 12 21
Fig.5 Contour of thermal stress for Dec.21
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Fig.6 Contour of thermal and shrinkage stress for Dec.21
3
1.84

MPa 4.31 MPa.

Computer Aided Analysis and Design of Concrete Structure C . Swansea U.K Pineridge Press 1990.773 ~ 784.

2
3
Table 3 Calculated results of thermal and drying creep stress of metro frame structure
o./MPa o,/MPa
2.627 10.48 0.75 12 11 3.232 0.07 0.20 2 21 )
0.540 0.33 1.42 2 11 - 4.308 0.33 6.22 12 11 -
0.685 0.70 6.99 2 21 - 2.991 0.07 6.57 2 21
0.467 0.33 7.48 22 1 - 3.788 0.33 7.48 22 1 -
0.534 0.33 12.64 2 21 ) 1.991 0.07 12.27 2 21 )
* 1 2
5

1 M . 1990. 97 ~ 118.

2 M. 1994. 82 ~83 179 ~ 181.

3 M . 1999.263 ~ 281.

4 M. 1999. 298 ~ 305.

5 M . 1997.17 ~ 34.

6 Majorana C E Vitaliani R. Numerical modeling of creep and shrinkage of concrete by finite element method A .In Bicanic N Mang H.
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Study on Drying Shrinkage and Creep of Concrete Structures

MEI Ming-rong' GE Shi-ping CHEN Jun' ZHUO Jia-shou'
1. College of Civil Engineering Hohai Univ. Narnjing 210098  China
2. Shanghai Metro Corporation  Shanghat 200031  China

Abstract Some methods are introduced for analysis of drying shrinkage and creep of concrete structures. Two methods
are adopted for research of the variation of shrinkage stress of concrete. The result of the estimation method is reliable

while the method of humidity field calculation is still under study. The stress value in consideration of the influence of
concrete shrinkage should be larger than the value without consideration of the influence. Based on FEM simulation the
drying shrinkage stress of the structural frame of the Shanghai Metro Station is calculated and the trend of variation of

drying shrinkage stress is revealed to a certain extent.

Key words humidity drying shrinkage shrinkage stress finite element method concrete structure
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