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Analytical Study on Thermal Stress in Massive Concrete Structures

Toru Kawaguchi

Abstract

This paper shows that newly developed 3-dimensional finite element method applied superposition method
for calculating stress and strain, is very effective for predicting thermal stress in massive concrete structures,
compared with the measured results. In this method, elastic modulus development and creep behavior of concrete

at early ages are considered as exactly as possible.

Using this analytical method, the effect of basic construction procedures for walls and foundation slabs as
typical massive concrete structure, are investigated how much differences of thermal stresses caused cracking,
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B il (217 ¥y 42 40.9 380 160 mni 1073 | 0.760
Table 2 ARATIC Al W= 4Bl
Material Properties used in Analysis
Shag Y- b (ki i
e (keal/kgC) 0.200 0.290 0.290
W (kgim®) 2000 2320 2320
HRMH  (kcalmhC) 1.5 1.2 1.8 (1.2)
ArE®  (keal/m*hT) | — 15.0 4.0 (W% 8.0)
HABZBRE (T) . — 24.0
HIMHRE  (T) 20.0 20.0 —
FRSGE ©) — 20.0 (—ii) 20.0 (—3?)
APERRE (X10%keflem?) | 0.06 2.84 —
A7V H (—) 1/6 1/6 1/6
AR (X109C) 10.0 7.75 715




