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Analytical Prevention of Concrete Cracksduring Construction
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Cracks cause problems in concrete structures for construction, resulting from thermal stress due to heat of hydration and
dry shrinkage strain after wet curing. Prediction of the cracking spot and time is necessary for the adoption of
countermeasures. The progress of development thermal stress analysis by FEM could simulate the behavior of concrete
temperature and strain during construction, and indicate the best countermeasures for the mixture proportions or construction
method to decrease concrete cracks. This paper explains this analytical technology for preventing cracks, and presents some

exampl es that investigate various concrete structures.
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Fig. 1 Flow of thermal stress analysis
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Table1l Applicable problem
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Q(t) = Q, x{1 - exp( —a H)}
Q(t) = Q, x{1-exp( -y @)}
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Table 2 Condition for thermal analysis

ooo gooo ooooooo oooooooo
oooo |wi(mQd) 260 28 goooooOooooooooo
oood kg/m3 23000 2500 oooogog
000D |ki(kgD )| 1150131 | 000000
oooo (1)D000 | 00000000000(2)0000
gooo o (2)0 ooooog
ooooo 50/ 0000000000000000
ooooo 6_0DDDDDDDDDDDDDDDDD
0ooo oooooooooo 1400000
Sooo W/(m20 )| 0000 80| pooo
OUoo lwo/000000000OCOOOCOOOO0
goodeoO0OOO0OOCOOOOOO
ooood 14.0

52

0000000 Vol.44 No.2 (2004-3)



(a)Joooooooo
70

60
50

40 -

—o—000-(1)0
30 —e—0 00 -(2)0
¢ 0D0DO0O0D0DO0O0O0O

20

oooooooooao

10

0 I I I I |
0 1 2 3

ooo (d)

N
(8]

(p)ooooooo
70 -

—e—00000 -(1)0
——00000-(2)0

60 -

goooooo

10

0oo (d)

020 0O0OO0OOOOObDObDODODO
Fig. 2 Adiabatic temperature rise and temperature curve inside slabs
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Table 3 Condition for stress analysis
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Fig. 3 Slab scale model for tests (unitdd mm)
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Fig. 4 Expansive strain
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Fig. 5 FEM analysis model
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Fig. 6 Temperature variation inside slab
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Fig. 7 Strain variation inside slab
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Fig. 8 Distribution of tensile stress under slab
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Fig. 9 Distribution of tensile stress comparison
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Fig. 10 Stress variation comparison
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Fig. 11 Tensile stress at joint section
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Fig. 12 Thermal stress analysis of PC pontoon
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Fig. 13 Thermal stress analysis of concrete cask
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Fig. 14 Distribution of crack index
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