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Equivalent simulation of dam heat insulators and their effect analysis//WANG Qiang WANG Jin-ting JIN Feng State Key
Laboratory of Hydroscience and Engineering  Tsinghua University — Beijing 100084  China

Abstract In consideration of the fact that the current design and construction of heat insulators were mainly dominated by project
experiences but rarely depended on numerical simulation an analysis was performed on the heat insulator of a dam by use of the
finite element method based on ABAQUS. Parameter equivalence algorithm was used to calculate the temperature field as well as
the stress field of the dam covered by different thickness 1.5cm 2.5¢cm  and 5.0cm  of heat insulators. Some conclusions were
drawn as follows the temperature at representative points varied obviously during a year when no insulator was laid while the
range of temperature variation during a year decreased significantly under the protection of a heat insulator the effect of the heat
insulation improved with the increase of the thickness of the heat insulator and the maximum temperature difference at the
representative points during a year decreased from 15.47 °C to 6.30 C under the protection of 5.0cm polystyrene insulator a
tensile stress zone of large area appeared on the downstream surface of the dam when no heat insulator was laid and the maximum
tensile stress was larger than the tensile strength of concrete while the stress zone decreased under the protection of the heat
insulator the tensile stress decreased with increase of the thickness of the heat insulator and the maximum tensile stress decreased
from 2.73MPa to 1.46 MPa under the protection of 5.0cm polystyrene insulator.
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1.1 3.38 0.045 1000
100 1.331 33.8
4 2 x 100 1.395 902.3
100 0 1000000
b=g =T !
s R, 1 N 2 (é)
B Ai 2 T, 8.64x10°s 10d
R, A; 0, 2 °C
B 10d 50d 1004 200d
A 30.00 30.00 30.00 30.00
A 30.00 30.00 30.00 30.00
B 11.02 20.95 24.73 28.14
B 11.03 20.95 24.73 28.14
c 3.19 13.42 20.24 26.56
5 c 3.20 13.42 20.24 26.56
Ay = §2A1 2 D 1.10 9.41 17.68 25.65
! il 1.10 9.41 17.69 25.66
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3
/cm /W mK ! / '} kgK’l /kgm’3
1.5 100 0.034 2.667 1.395 1.914 1350 20.25 902.3  766.0 50 50 2400 0
2.5 100 0.034 1.333  1.395 1.914 1350 34.43  902.3  766.0 50 50 2400 0
5.0 100 0.034 0.680 1.395 1.914 1350 67.50 902.3  766.0 50 50 2400 0
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