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Analysis of static crushing effect of concrete column
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Abstract; In order to investigate the impact of concrete strength and whether the stirrups are cut off on the static
crushing effect of columns, eight concrete columns with different strength grades were drilled at the top of the
columns along the column height and injected with static crushing agent slurry, and the stirrups were cut off at the
side of the holes for four specimens. The sum of the average width of the cracks was used to indicate the crushing
effect of the specimens. Test results show that the crushing effect of the specimens decreased with the increase in
concrete strength. For the specimens without cutting off stirrups, the decreasing range of the static crushing effect
increased with the increase in concrete strength. For the specimens with the stirrups cut off, the decreasing range of
the static crushing effect decreased with the increase in concrete strength. Under the conditions that the column
section, reinforcement, pore-forming, and static crushing agent slurry injection were all the same, cutting off
stirrups could effectively improve the static crushing effect. However, with the increase in concrete strength, the
impact of cutting off stirrups on the improvement of the crushing effect decreased gradually. Specimens without
cutting off stirrups had densely distributed cracks, and no blocks fell off during the static crushing process, while
after removing the protective layer, the inside of the specimens was crumbly ; for the specimens with the stirrups cut
off, blocks fell off at the corners of the column during the static crushing process.
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Tab.1 Design parameters of concrete columns mm
. Hm RS . N
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C-20-N 1250 450 x450 C20 1 000 42 200

C-30-N 1250 450 x450 C30 1 000 42 200
C-40-N 1250 450 x450 C40 1 000 42 200
C-50-N 1250 450 x450 C50 1 000 42 200
C-20-S 1250 450 x450 €20 1 000 42 200
C-30-S 1250 450 x450 C30 1 000 42 200
C-40-S 1250 450 x450 C40 1 000 42 200

C-50-S 1250 450 x450 C50 1 000 42 200
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Fig. 1 Reinforcing of concrete columns (mm)
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Fig.3 Diagram of slits of specimens to be broken (mm)
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Fig.4 Top surface crushing process of concrete columns without cutting off stirrups
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Fig.5 Side crushing process of concrete columns without cutting off stirrups
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Fig.6 Time history curves of crack width on each side of concrete columns without cutting off stirrups
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Fig.7 Time history curves of crack width on the top surface

of concrete columns without cutting off stirrups
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Fig. 12 Time history curves of crack width on each side

of concrete columns after cutting off stirrups
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Fig. 15 Relation curves between crack width
and concrete strength
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Fig. 16 Relation curves between increment of sum of crack
width and concrete strength after cutting off stirrups
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