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Thermal expansion and Shrinkage of concrete and Steel bar
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Abstract

The success of analyzing the behavior of reinforced concrete structures at elevated temperature great-

ly depends on how accurately certain thermal properties, especially themal expansion, specific heat and

density thermal conductivity can be determined in a wide temperature range.

In this paper, in order to predict the behavior of reinforced concrete structure in fire hazards, ther-

mal expansion characteristics of normal concrete are formulated through experimental investigation.
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Photo 1. General viewof the testing machine

Photo 2. Details of thermal expansion meter
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Photo 3. Temperature controller and recording

system

Photo 4. Shape of specimens
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Fig. 3. Thermal expansion data and approximate

curve for silica glass
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Table. 1 Cement2| FAERRE

& M H/5

Table. 3 Concrete9| H&

@ g | WBAR [ W/C TSLUMP | ekt | 5

CiS |G| (% | (m) |kt ]| (R)
A-1}1,28 (298 65 15.1 325.0 144
A-211119 {20 45 6.6 524.0 144
A-311126 (27 60 16. 4 300.0 156
B 2111361386 66 18.0 260.0 10
C-111127513.28] 58 16.0 296.0 6
C-2;1{156(247] 41 14.5 457.0 [
C-311[1.03/1.93] 32 15.4 675.0 6
D-1/11{2.10]|3.07{ 50 10.0 240.0 1
D-211}12.06[3.00] 55 10.0 220.0 1
D-311]2.00{2.92] 60 20.0 198.0 1

ani | tt!fmﬁéi Z%ﬁﬁ(ﬁ)t et BRI (kg/ o)
o’/g |15 | 3R 7H (28R

A [3.15] 3250 | 138|207 OK 115} 230 370
B [3.16| 3180 | 160|228 ) OK | 144 245 418
C [3.16] 3210 |148]195| OK | 155 252 { 410
D |3.15| 3000 [195[320] OK | 174209 { 321

Table. 2 &#12| HEERLIR

B | EhE | WkE | BOAHEE | R | BERE

AfEEH | 2.60 |2.75% | 1.500ke/! 2.47 |69.0%
HEM| 2.66 |2.64% | 1.520kg/! 5.85 |68.0%

Bi#ig# | 2.40 |2.75% | 1.58%ke/l | 2.56 |68.9%
HEM| 2.63 |1.28% | 1.656kg/l | 5.86 {64.2%

CHgH | 2.59 |1.02% | 1.789kg/l | 2.65 {69.1%
WEH]| 2.64 |0.55% | 1.534kg/l | 6.70 |58.1%

DHEEH | 2.58 |1.20% | 1.642ke/! 2.78 |63.4%
fEH | 2.61 [1.53% | 1.744ke/! 8.82 | 66.8%
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Fig. 5. Thermal strain for cement paste in heating

and cooling process
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Fig. 9. Thermal strain data and approximate curve for A—2 concrete
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Fig. 10. Thermal strain data and approximate curve for A—1 concrete
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Fig. 12. Thermal strain data and approximate curve for B concrete
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Fig. 14. Thermal strain curves for CHIBA aggregate

concrete in heating and cooling process
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