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Fig.1 Temperature-time curve in furnace
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Fig. 2 Failure modes of specimens
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Tab.1 Axial compressive strength of specimens

G 0/C  fu(®/MPa f. . (O)/MPa g G5 9/C  fu(®/MPa f. (O)/MPa g
A8-1 800 28.92 0.79 | B81 800 33. 43 0.91
A8-2 800 26. 51 28. 36 0.79 | B8-2 800 30.78 32.6 0.91
A8-3 800 29. 65 0.79 B8-3 800 33. 60 0.91
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Continue table

Gii 5 6/ C fu(@/MPa fo (D /MPa g Gii 5 6/ C [ (@ /MPa fo(0)/MPa B
C8-1 800 35. 54 0.75 D8-1 800 39. 44 1. 04
C8-2 800 26. 89 27.62 0.75 D8-2 800 35. 15 38.31 1.04
C8-3 800 27.62 0.75 D8-3 800 40. 34 1.04
E10-1 1 000 14.73 0. 38 D12-1 1200 11. 84 0.32
E10-2 1 000 12. 47 12. 47 0. 38 D12-2 1 200 9.90 11. 84 0.32
E10-3 1 000 10. 82 0. 38 D12-3 1 200 12.16 0. 32
Cl12-1 1 200 5.93 0.16

B12-1 1 200 9.27 9.27 0. 26
C12-2 1 200 — 5.81 —

F10-3 1 000 18. 44 18. 44 0.56
C12-3 1 200 5.68 0.16
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Fig. 3 Temperature distribution of specimens
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Fig. 4 Temperature-time curve of different calculation points
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Tab. 2 Comparison between test results and numerical simulation results

%> Seum/EN Seue/KN e/ %% %> Seum/EN S /KN e/ %%
A8 638.10 568.78 —10. 86 B8 733.50 675.58 —7.90
C8 621.45 590. 20 —5.02 D8 861.97 700. 87 —18.69
E10 280. 58 254. 36 —9.34 F10 414. 90 394.18 —4.99
C12 130.73 107. 28 —17.94 D12 266. 40 267.09 0.03
B12 208. 57 257.82 23.60
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Experimental Study and Numerical Simulation on
the Compressive Behavior of Concrete Cubes
with Mortar Cover after Exposure to Fire

LIU Yang', GUO Zi-xiong', DU Yao-feng'*

(1. College of Civil Engineering, Huaqiao University, Xiamen 362021, China;
2. Xiamen Academy of Building Research (Group) Co. Ltd. , Xiamen 361004, China)

Abstract: Twenty-seven concrete cubes with mortar cover after exposure to fire were tested under axial loading to inves-

tigate the axial compressive behavior of specimens. The main parameters are temperature in the furnace and thickness of

the mortar cover. Thermal-structure coupling analysis of these concrete cubes using ANSYS was carried out, the calcula-

tion results was compared with test results. It is indicated that the damage of the concrete cube due to fire is influenced by

the fire temperature, mortar cover, duration of fire and time for cooling down; the increase of the fire temperature dete-

riorates the damage, and lowers the compressive strength; the mortar cover can effectively protect the concrete members

from the damage of fire. The temperature distribution of concrete cubes exposed to four-side fire is of circle shape, and

the temperature of concrete cubes decreases from the outside to the inside of the concrete cubes. The temperature at the

corner of the cubes is the highest.

Keywords: concrete; compressive behavior; mortor cover; thermal-structural coupling analysis; high temperature
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