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Study on Quick Method of Assessing Crack Index for Concrete Wall Structures

Tomoko Ishida Ryuichi Chikamatsu
Keishiro Iriya

Abstract

The possibility of cracking caused by hydration heat of cement is generally checked on basis of thermal
stress analysis. However, thermal stress analysis takes a great deal of time and effort, so a quicker assessment
method is needed. In this research, a quick method of assessing minimum crack index was examined from
analytical results for wall structures using ordinary portland cement, blast-furnace slag cement (B-type) and
low-heat cement. It was thus clarified that the temperature drop could be assumed by using the relation
between wall thickness, curing condition and adiabatic temperature rise of concrete. The results indicated that
a minimum crack index can be estimated from wall thickness, temperature drop strain, autogenous shrinkage

and a restraint coefficient.
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. w FH
mpe gl b, | by | by | by | bs ;i
al(B) 0.00270(-0.02937| 0.12321]-0.22055| 0.01830| 0.999

HL |a,(B)|-0.01886| 0.17766|-0.62829] 0.91939| 0.04378] 0.998
a3(B) — —|-0.05684| 0.42083|-0.18580| 0.999
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a3(B) — —|-0.06442| 0.43082|-0.13924| 0.999
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a;3(B) — —|-0.06462| 0.35938| 0.10029| 0.991
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Table 4 FR3 ci(B) & FHIE D PAGR &2 & 9485 (d) ~ds)
Coefficient(d,; ~d,) concerning c;(B) and Thickness of Wall

0.4~1.0(-0.48813| 2.55050]-4.26747| 3.37460| 0.999

BB |1.0~2.0 —| 0.27918|-1.20047| 2.09079| 1.000
2.0~3.0 —| 0.08978|-0.52647| 1.50039 1.000

0.4~1.0 —| 1.36419[-3.19845| 2.96516 1.000

c1(B) N 1.0~2.0 —| 0.28526|-1.21755| 2.06344| 1.000
2.0~3.0 —| 0.08174{-0.47047] 1.38336 1.000
0.4~1.0(-1.26146| 5.08337|-7.08737| 4.89957| 0.999

L 1.0~2.0 —| 0.31396|-1.38574] 2.70590[ 1.000
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c(B) N 1.0~2.0 —| 0.03856[-0.09628|-0.52915| 1.000
2.0~3.0 —[-0.05922| 0.30265|-0.93589 1.000
0.4~1.0(-0.46375| 1.31638|-1.46278| 0.10620] 0.999

L 1.0~2.0 —| 0.07924{-0.28198|-0.30121| 1.000
2.0~3.0 —[-0.05838| 0.29213]-0.89895| 1.000
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Table 5 R4 i(B) & FOA R D BAAR 2 & 4R EU(f, ~1))
Coefficient(f; ~1f;) concerning e;(B) and Thickness of Wall

N =]

%ﬁ1%§\%§ T N R EE
BB 0.4~1.0| 30.3542(-46.4750[ 85.6758| 44.7390| 1.000
1.0~3.0 —|-25.3635| 251.241{-111.583| 1.000

CI(B) N 0.4~0.8 —|-65.1250] 145.295| 28.8360[ 1.000
0.8~3.01-35.7583| 191.601{-127.811| 101.325| 1.000

L 0.4~1.0] 238.938|-705.613| 711.800(-119.729| 1.000

1.0~3.0 —| 25.2855|-21.3875| 121.498| 1.000

BB 0.4~1.0] 0.10437[-0.36975| 0.38072(-0.93788| 1.000
1.0~3.0 —| 0.03242|-0.21108|-0.64387| 1.000

CZ(B) N 0.4~0.8 —| 1.46675|-1.71770{-0.37999| 1.000
0.8~3.0] 0.01708|-0.07184{-0.01760(-0.76411| 1.000

L 0.4~1.01]-0.74458| 1.84088|-1.36339(-0.66360| 1.000

1.0~3.0 —|-0.03388| 0.11175|-1.00857| 1.000
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Table 6 fR% gi(B) & M E D BILE 2 K H7% (hy~h;)
Coefficient(h; ~h;) concerning g;(B) and Thickness of Wall

w | BAUR . FHES
2%k kD AIFED | hy h, h; e
SEL | 0.00033] 0.00318| -0.00136| 1.000

g1(B) &4 | 0.00006 0.00419| -0.00134| 1.000

Wr#h | -0.00108| 0.00783| -0.00011| 1.000
#MEL | -0.02791 0.17860| 0.04083| 1.000
g:(B)| BB*N | &4k |-0.03006 0.17562| 0.06828 1.000
Wik | 0.00336] 0.03793| 0.19547| 1.000
#EL | 0.01024] 0.04777 0.00642| 1.000
g3(B) AW | 0.00194] 0.07697| -0.00387| 1.000
WrEL | -0.01938| 0.14638| -0.00277| 1.000
AL | -0.00059| 0.00691[ -0.00597| 1.000
2:(B) A8 | 0.00006] 0.00419 -0.00134| 1.000
WrEh | -0.00108| 0.00783| -0.00011| 1.000
AL | -0.04521) 0.27456) 0.10457] 1.000
eB)| L AH# | -0.01418 0.22100] 0.14763| 1.000
Wr# | 0.01305] 0.08174/ 0.26587 1.000
#HEL | -0.00788| 0.05148| -0.00600| 1.000
g5(B) A | 0.00002] 0.03919) 0.00031| 1.000
Wik | -0.00367| 0.04662| -0.00195| 1.000
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