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Evaluation of  Heat Generation Characteristic Values of High Strength Concrete  
with Inverse Analysis 
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The purpose of this study is to evaluate the heat generation characteristic of high strength concrete 

using low heat Portland cement and silica fume, and to apply to temperature analysis. Small models with 

thermal insulation were made of high strength concrete and temperature histories of the models were 

measured. Moreover, the temperature history was reproduced by the inverse analysis, and a formula 

calculating coefficient of temperature rise was proposed. Finally, comparing the analytical result using 

the proposed formula with the observed one for the model column, verification of the formula was 

demonstrated.� � � � � � �
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�������� �����2.60g/cm3�����2.29%�FM�2.60 S1
������� �����2.59g/cm3�����2.41% S2
����������� �����2.66g/cm3�����0.60% S3
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(%) S G W C SF S G
A-30 30.0 3.33 52.8 2.0 S1 G1 150 450 50 907 842
A-25 25.0 4.00 50.4 2.0 S1 G1 150 540 60 824 842
A-20 20.0 5.00 46.3 2.0 S1 G1 150 675 75 699 842

A-16.7 16.7 6.00 40.8 2.0 S1 G1 150 810 90 558 842
A-14.3 14.3 7.00 35.7 2.0 S1 G1 150 945 105 450 842
B-24 24.0 4.17 51.5 2.0 S2+S3 G2 140 525 58 521+356 837
B-20 20.0 5.00 48.6 2.0 S2+S3 G2 140 630 70 462+317 837
B-16 16.0 6.25 43.3 2.0 S2+S3 G2 140 788 88 374+255 837
B-16' 16.0 6.25 44.0 2.0 S2+S3 G2 145 816 91 359+245 827
B-14 14.0 7.14 35.4 2.0 S2+S3 G2 150 966 107 273+182 827
B-13 13.0 7.69 26.1 2.0 S2+S3 G2 160 1108 123 172+117 827
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���� W/m�� 2.67
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���� ���� W/m2�� 4.64
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��� K �

7.0 1050 23.0 72.0 49.0 50.4 23.1 58.0 2.40
7.0 1050 25.5 78.2 52.7 43.4 24.4 59.0 2.50
6.0 900 22.0 68.7 46.7 43.1 23.1 55.0 2.40
6.0 900 29.0 76.5 47.5 41.8 24.7 55.0 2.50
6.0 900 23.5 73.3 49.8 44.6 24.4 57.0 2.40
6.0 900 29.5 76.3 46.8 41.5 20.8 50.0 2.55
6.0 900 11.5 57.6 46.1 41.0 2.3 51.0 2.40
5.5 825 22.0 64.8 42.8 40.6 24.4 54.0 2.30
5.5 825 22.5 70.4 47.9 52.3 23.1 54.0 2.20
5.0 750 23.0 65.7 42.7 27.7 23.1 50.0 2.20
5.0 750 29.0 71.1 42.1 40.8 24.7 50.0 2.25
5.0 750 23.0 65.7 42.7 53.5 24.4 50.0 2.20
5.0 750 8.5 54.5 46.0 37.0 20.8 50.0 2.20
5.0 750 21.5 65.8 44.3 51.5 20.8 42.0 2.25
5.0 750 30.5 75.2 44.7 39.4 20.8 49.0 2.55
5.0 750 8.0 51.0 43.0 53.9 2.3 47.0 1.75
4.0 600 19.0 59.6 40.6 35.8 20.8 46.0 1.90
4.0 600 29.5 66.5 37.0 46.8 20.8 42.0 2.10
4.0 600 8.0 43.8 35.8 57.9 2.3 40.0 1.40
3.3 495 19.0 55.0 36.0 35.5 16.4 37.0 1.80
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