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Measurement and Analysis of Thermal Stresses in Mass Concrete Block Foundation

Toru Kawaguchi
abstract

This paper discusses the results of measurement and analysis of thermal stresses in mass concrete block
foundation. The following results were obtained. Stress meters, if installed properly to connect tightly with the
surrounding concrete to be measured, can measure thermal stress with adequate accuracy for practical use. If
reliable data concerning the mechanical properties of concrete are available, thermal stresses of the same degree of
reliability as stress meters can be obtained with embedded-type strain gages using the evaluation method given in
this paper. The results of thermal stress analysis using the 3-dimensional finite element method with the algorithm
developed in this paper, coincided well with the measurements of thermal stresses in an actual massive concrete
block.
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Shape and Dimension of Mass Concrete Block Foundation
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Cross-section of Mass Concrete Block Foundation
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Table 2 AR ICAW=EBOYME

Material Properties Used in Thermal Analysis

B B H @ Ak LAy | S0k | g2uok | 30Dk | Eayok | #5UDk | E6UTR
Te%H (A/B) - 4727 5/8 5/17 5/25 6/3 6/11 6/20
H 20 (keal/kg’C) 0.2 0.29 0.29 0.29 0.29 0.29 0.29 0.29
B (kg/m3) 2,000 2320 2,320 2320 2320 2,320 2320 2320
ERrES (kcal/m h°C) 1 15 1.2 1.2 1.8(1.2) 1.8(1.2) 1.8(1.2) 1.8(1.2) 1.8(1.2)
B ES (kcal/m2h °C) *2 15 (1.5) (15) 151.5) 15(1.5) 15(1.5) 151.5) 15(1.5)

FT3A &5 BE (C) 3

(22 .5) 24 24 25.5 212 21.2

(20-22.5) (22.5)

- (Fig.11) (Fig.11) (Fig.11) (Fig.11) (Fig.11)

BTSRRI L5 ((C)

S SUR (C) *4 - - -|E#ER) [(E#ER) |(EBER) (FBER) [(XTER)
PR (kgf/cm2) 6,000 200000 210,000 (Fig.5) (Fig.5) (Fig.5) (Fig.5) (Fig.5)
R7ZVUH @] 1/6 1/6 1/6 1/6 1/6 1/6 1/6 1/6

BRI SRR A (% 10-6/°C) 9.11

By -7HE [(x10-6/kei/cm?) | EREED| EEELD| EEET) (Fig.6) (Fig.6) (Fig.6) (Fig.6) (Fig.6)
10 9.11 9.11 9.1 9.11 9.11 9.11

*1 hyaRIEH K108 LD E
*2 RIS THREAS R -BRE TOM

*3 I RIZ KR E
*4 THORNFREEBCLSAMEBEE R
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Comparison between Thermal Stress Obtained with the
Stress Meters and Analytical Results
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Strain Gages and Analytical Results
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Comparison between Thermal Stress Obtained with
Strain Gages and Analytical Results
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