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Analysis of thermal stresses and crack control measures in mass concrete of hydropower station powerhouse
DING Bing yong', YANG Zhong liang', T ANG Yur lian?, CHEN Shou kai*, AN Xiac wei®
(1. H uadong Engineering Corporation, H angzhou 310014, China;
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Abstract: The concrete structure of hydropower station pow erhouse can easily crack during the construction period. In this pa
per, three dimensional finite element method with unsteady temperature and stress field was used to simulate the whole comr
struction process of the under part concrete structure of a hydropow er station powerhouse. The development process and distrt
bution regularity of the temperature field and stress field were obtained, and the feasible temperature control and crack prever
tion methods were proposed according to the computation results. The analysis show ed that on the basis of low tem perature be
fore concrete pouring, temperature control and crack prevention measures with surface heat preservation and internal heat comr
duction can effectively decrease the temperature difference betw een the internal and external early age concrete, and also de
crease the temperature amplitude of later age concrete, which can improve the safety against cracking of the powerhouse cor
crete.
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Fig. 1 The finite element calculation model
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Tab.1 Monthly average temperature
JER7i 1A 2H 3H 4H 5H 7H 8 H 9H 10H 11H 128 e8|
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Tab.2 Thermal parameters of the material
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Tab.3 Mechanical parameters of the material
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Fig.2 Temperature and stress duration curves for the surface
and internal points of the concrete in the draft

tube floor under working condition 1

3 1 (C) (MPa)
Fig. 3 Cross sectional temperature ( C) and stress (MPa)
envelope diagrams under working condition 1

o T H AT R B L, 22 TR Bk 1 AR T I R N T
P TR L, AT AR AR I A i 22 . TRE L R bk AR
TAHNE RN MR TE LI o U, A1 1 VR IR A T A0 Wi 4
AR TG AR, 10 P9 0 T E 2 U 2, Ak T AR 4 BRI T AR
A, BRI AR 2R T AH XS 32 9K 700 X 3 BB oy, I 7E 4544 A
FOAH T 32 5% I i Rl A2 T IR Jy . HL 243l 22 2 5 RN,
TR 2R T BN ) A e g 1k B £ R i BT o
VFN 770 B 2 v R K BRGRBE £ R R OR AR i R i
B 12 CEAW, LB Ay O W BN 2 V7R T, )5 22
TRIE L R R T RS (1 A, A7 06 R B0 42 1 it LA B AIK F
T 3 R A AR 2

TR il i R W (1 LA AT 40 T R, {ELA 3 i AR UL
JEE 328 /N T PR TS 1 AR T T, ARG T T, b IS A VR U 1
R AR T R, 1 &4 1T 2 TH X AL T AH X 4 s 45 1148 TR
Ao TEEATE AR T, R a5 3R W R N g 2 e
o TNEE 2 T 7, BE A PSS TR R R 2 BRI, TR
R S R INIE ST NS N R S E A AN N N TR R Y 26
TR I N ZIIRES o X PRI KN, A F L g
oI R RV BRI

* 364+ I % £ K

FR T 1 A A AR AN i R R e 1 5 i
IS IR, AL 18 52 A0 S W T B I (S
TR B B A2 S I 2 ), JREOK RS BVRS k1 45 R AR 0 5
Fiot 5 Sk, b L R W A TR A, 2 S 2 SR FH S,
JRBE - PRy AN LB I g 48 R g N B, AR ER
BB BTG A B . & 3 o LUE Y, B s &7
i, B ARSI R K AR IR B L, b TR SR MR, TN
b2 i SR SR L U SRR 1 P AR ) B TR A
VR I, B A 5 3t i T e 1P, AT, A5 0 SRR
8 G D R 106 SR8 L 009 e
4.2 T2 HLE RS

PR T 2 FR s R RN DI il L 4, SR
¥ g L% P L] 5.

4 2

Fig.4 Temperature and stress duration curves for the surface
and internal points of the concrete in the draft

tube floor under working condition 2
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Fig.5 Cross sectional temperature ( ‘C) and stress (MPa)

envelope diagrams under working condition 1
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