284 40~100 MPa 4919 ZaeE AHEH| B
494 A

An Experimental Study on the Thermal Properties of High Strength
Concrete in the Range of 40~100 MPa at High Temperature
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ABSTRACT

In order to estimate the reduction of laodbearing capacity, followed by the attributive
change of heat while high strength concrete structure is revealed on fire it is necessary to
evaluate, it is necessary to evaluate the property of material under high temperature such as
thermal conductivity, specific heat, compressive strength, modulus of rigidity and diminution
figure. Therefore, this study is for the purpose of presenting evaluation data for the analysis
of thermal behavior about the high strength concrete material under high temperature, through
the experiment by manufacturing concrete(40, 50, 60, 80, 100 MPa) commonly used in the
construction field. As a result of the study, in the case of physical attribute, it demonstrates a
greater fluctuation of change than the one of 30 MPa concrete. In case of specific heat, the
high strength concrete, shown the serious diminution between 500~600C, presents the
thermal change area corresponding to the change of high strength concrete. In compressive
strength, regardless of intensity of concrete, all of them show the first intensity loss between
normal temperature and 100C, the dramatic loss beyond 400C. The concrete weighing above
50 MPa shows a twice lower dramatic intensity loss than the one weighing 30~40 MPa. The
concrete ranging from 60780 MPa, shows the biggest diminution of modulus of elasticity
under 400C, which implies the structural unstability of temperature.
Keywords : Specdfic heat at High Temperature, Thermal Conductivity at High Temperature,
Compressive Strength Reduction factor, Modulus of Elasticity Reduction Factor
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E 1 Mixture plan

Specimen W/C(%) S/a(%) W c Unit m}_':n;m(kz m)S/F AD%
1 - 25-400-23(F/A'15%) 35 47 163 39% 70 - 14
0 - 25-500-23(F/A:0%) 30 45 163 544 - - 14
M- 25-500-23(F/A!15%) 30 45 163 462 82 - 14
IV- 20-600-23(F/A:0%) 275 45 163 593 - - 15
V- 20-600-23(F/A:15%) 275 45 163 504 89 - 15
VI- 20-800-23(F/A'15%) 24.9 415 162 500 98 52 19
VI- 20-100-23(F/A:10%) 18 33 145 604 81 121 29
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(a) Furnace detail (b) Furnace installation

18| 1 High temperature furnace
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F 2 Physical properties of high strength concrete

Inner Specific heat(J/kg - K) Thermal conductivity(W/m « K)
temp.(C) 1 I o v \ Vi il i I m v v VI i
5 28 | 280 | 350 | 287 | 346 [ 290 | 272
100 338 733 838 89 876 88 &1 254 {24 | 263 | 245 | 24 | 245 | 245
200 98 | 75 | T2 | 85 | 42 | 80 | 82 | 229 | 210 | 238 | 192 | 233 | 2% | 210
300 80 | 804 | 81 | 82 | 87 | 87 | 913
400 %5 851 832 87 30 918 93 156 | 189 | 208 | 129 | 168 | 18 | 170
500 %4 934 56 960 972 972 %5
600 30 35 34 338 B46 330 80 140 | 142 | 180 | 115 | 138 | 140 | 12
700 89 8% 80 85 859 830 838
800 863 81 85 8n2 87 830 &1 128 | 12 | 130 | 108 | 128 | 127 | 110
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Inner Compressive strength(MPa) Modulus fo clasticity(x 10° MPa)
temp.(C) | 30MPa | I I m \% v VI | 30MPa I il m v v VI
20 32 39 B 50 64 60 77 0.26 028 1032031 {03 ]033]037
100 28 23 36 25 31 44 53 0.25 023 1028 | 024 § 026 | 0.30 | 032
200 28 35 46 3 49 59 87 0.25 027 | 030 | 027 { 031 } 033 | 039
300 29 3 34 37 54 72 88 0.25 028 | 0.32 ] 028 | 032 ] 036 | 0.39
400 27 A4 48 30 42 68 77 0.24 027 1 031 1 026 | 029 | 035 | 037
600 20 24 21 18 24 22 21 0.21 024 | 023 | 022 | 024 | 023 | 023
800 13 15 5 8 12 9 8 0.17 020 | 015 ] 017 { 019 | 018 | 017

¥ 3 Mechanical properties of high strength concrete
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Fig. 4 Compressive strength of concrete at high  Fig. 5 Modulus of elasticity of concrete at high
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