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(7—11) THE DELAYED ELASTICITY IN CONCRETE

Bennosuke TANIMOTO, C.E. Member, Faculty
of Engineering, Shinshu Unriversity

SYNOPSIS

AFTER many years of laboratory and field tests, the United States Bureau of Reclama-
“tion seems to have deduced that the creep in concrete is characterized merely by delayed
elasticity, and J. M. Raphael states in his article entitled “The Development of Stress in
Shasta Dam,” (Proc. ASCE, Feb. 1952 (Vol. 78, No.117) that: »

1. Creep is a delayed elastic deformation involving no changes corresponding to crystal-
‘line breakdown or slip, and is not the plastic flow of a viscous solid;

2. At working stress, creep is proportional to stress, but when stress approac'hes the
ultimate strength of concrete, creep increases much more rapidly than stress;

3. When the effect of age on changing the properties of concréte is taken into account,
.all creep is recoverable;

4. Creep is independent of sign, and bears the same proportion to eitherr positive or
‘negative stress; and

5. The principle of superposition applied to creep.”

These statements would lead to the establishing of a general theory for analysing con_
.crete creep. The result is as follows:

Stress-strain relations are

1 1
emm:*E’“{meﬂo(Ygﬁ" Z)Y, oo e P
The apparent elastic constants E,, 0, are given by
E E ' o+ F()dE/E'
=Ty N o= T3 | N L ?
° 1+fE/E"’ 1+fOE/E
“where E: instantaneous or true Young's modulus,

E’: delayed modulus, or ‘sustained modulus,
¢: instantaneous Poisson’s ratio,
o . delayed Poisson’s ratio, and
f(®): time-factor concerning creep, several tentative forms of which have been
proposed.
1 acknowledge a financial aid by the Ministry of Education.
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