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Research on Dynamic Compressive Behavior of Plain Concrete

Columns Suffering from Sulfate Attack
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Abstract: Axial compressive experiments for concrete specimens with different strain rates(10 °—10 °s ')

were carried out for comparative study on the dynamic strength and deformation characteristics of con-

crete. The compressive strength, peak strain, elastic modulus and energy absorption capacity at different

strain rates were discussed in detail. The experimental results show that, with increasing strain rate, the

compressive strength, peak strain and energy absorption capacity were increased while elastic modulus had

no obvious change. Further, the rate sensitivity of compressive strength of sulfate attack concrete was

more sensitive than control concrete. In addition, the failure phenomenon of specimens was shown and dis-

cussed.

Key words: plain concrete column; sulfate deterioration; strain rate effect; stress-strain relationship; dam-

age phenomenon
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Fig. 1 Axial compressive experiment of concrete columns
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Table 1 Simulation parameters of accelerated deterioration test

L. . i Deterioration
Environment Simulation Parameters

time

(1) Sulphate solution of 10%
mass concentration, (35+1)°C,
humidity=100% , duration is
three hours; 120 d
(2)45 °C, humidity=0%,
hot-air drying, duration

Combined wetting
and drying cycles

and sulfate attack

is three hours.
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Table 2 Compressive strength of concrete materials

. . Average
Condition Compressive strength/MPa v
values/MPa

Standard curing 36. 89 40, 22 39.19 38. 77
Deterioration after 120 d  33. 67 34. 89 36. 24 34.93
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(a) Control specimens
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(b) Sulfate attack specimens
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Table 3 Compressive strength, peak strain, elastic modulus and energy absorption capacity at different strain rates

Strain rate/ s '

10 107" 10°°
Control With sulfate Control With sulfate Control With sulfate
attack attack attack
Compressive strength/MPa 31.68 23.77 34.04 26.68 37. 86 30.18
Peak strain < 10° 2 485 1405 2708 1692 3127 1868
Elastic modulus/GPa 22.53 21.53 23.60 21.58 23.14 22.00
Energy absorption capacity/kPa 47.50 17.75 57.86 27.14 75.76 31.85
32 T TR AR o R A AR o TR R - 1 Bl A B R fulfo = 14+0.1606lge,/e.) €Y
JE W AE AR AT S LA e/ = 1+0.1482lg(eq/e) (5)
fud/fo = 140.12921g(e,/e) (3 ew/es = 1+0.2076lg(e,/¢,) (6)
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Fig.3 Fracture surface of concrete specimens at different

strain rates
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