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Simulation of temperature field and thermal stress of pubugou
divertion tunnel during construction
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Abstract: [Objective] The research discussed the causes leading to the appearance of cracks in the side
wall lining concrete of the diversion tunnel,and studied the effectiveness and reasonability of comprehen-
sive temperature measures to prevent cracks. [Method) Given the actual situation,large-scale finite element
software was used for spillway lining of the construction temperature, the temperature stress field in the
three-dimensional simulation. Calculations took into consideration the changing of the concrete thermody-
namic parameters with age,and the effect of the dam laying process on temperature stress. [Result] The
simulation results showed temperature,and temperature stress distribution changed over time;namely, the
temperature peaked on the second day after pouring,from the third day more stress value began to appear,
and the extreme value appeared in the latter part. [Conclusion) In the concrete pouring,it is necessary to
reduce the pouring temperature. During 10 to 28 days after pouring, water conservation measures should be
taken to control temperature strictly.
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Fig. 1 Spillway structure of a large cross-section diagram and model

(a) The structure of section; (b) The model
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TR BN 10 m. BEAS 50 2R 7S T A /75
MAFS T I Sy BT 3084 T kL 9 212 AL K
*ﬁﬂﬁn@ 1_b F)‘T‘ZT—\‘O

Table 1

of the Cs, silica fume concrete and wall rock

CEETTy —— I e

BEEFE A em ! JmER R (kJ »m—2 » Mt/ R/
Concrete h 't C™1D - . . . h ' C™1D (kJ e kg '« C 1) (kN «m %)

. Thermal The linear expansion . .o . X
category Thermal coefficient . . . Heat evolution Specific heat Unit weight

. diffusivity coefficient L
of conduction coefficient
Cso 8.873 0.003 67 9.03 30 1.029 5 25.5
[l Wall rock 7.3 30 0.716

e« A E R Xl R B 20 C
Note: Ground temperature is 20 C in the wall rock constant temperature section.
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Table 2 Mechanical information of the C;, silica fume concrete
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R ki Hﬁ( YL 1 /mm Compressive strength Splitting tensile strength Elastic modulus
Grade W/C ratio Slump
7d 28 d 90 d 3d 7d 28 d 90 d 7d 28 d 90 d
C50 0.35 145 42.0 57.5 60. 1 1.5 3.0 3.6 3.8 21.0 24.5 25.0
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Table 3 Creep of fitting material parameters of the formula
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Concrete Material A B G D, As B; C, D,
Cso 8. 15 70 0. 45 0.3 2.46 36.78 0. 45 0.005
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Table 4 Spillway wall and floor of concrete lining the highest temperature point
o B e i/ C e B RUAR AR /m .
ﬁLﬁ Sidewall mzximum Coordinate of the maximum temperature points H",ﬂll]ﬂlﬂ
Lacation . Time
temperature X Y Z
155 Sidewall 73.8 6.70 6.00 6.47 2008-08-06
JEEHR Floor 52.6 0. 00 6. 00 0. 95 2008-09-06
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Table 5 The maximum temperature stress
W EE R 71 /MPa Temperature stress
L
Lacation Ox Oy o-
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