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SHRINKAGE CRACKING OF CONCRETE SUBJECT
TO THE EXTERNAL UNIAXIAL RESTRAINT

M BE R K H R

By Tatsunori MAKIZUMI and Toshiaki OHTA

A series of drying shrinkage tests of the concrete members that are restrained exter-
nally by steel bars or channels has been carried out systematically to investigate the in-

fluence of degree of restraint, mix proportion of concrete, size of the cross section,

moist curing time and additional bars on the shrinkage cracking.
In addition, an analytical method to estimate the shrinkage stress as well as the

cracking time is presented herein,

The good agreement between the estimated values and measured ones is obtained,
Keywords : concrete, drying shrinkage, cracking
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Fig.1 Test apparatus to restrain the

Table 1 Condition of test specimens.
Comerete Size of Moist Water
Surface restraint | A, |curin ont~
Thick-| volume R T8 e | ©
s steel, -—— {time, ent,
ness, | ratio, AC 3
No | om 1/cm mm day % | kg/m
Al $13 .0177
A2 P16 .0268
a3 | 10 0.333 $19 L0378 2 50 | 166
Ab $22 .0507
AS $25 .0655
Bl 40
B2 0.2 28 501170
By | 10 L L0493 7 0
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D4 14
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1 .333 °
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Table 2 Drying time when shrinkage cracking through the

cross section occurs,

Specimen No. Al A2 A3 A4 A5
Cracking time,day | 131 | 67 27 25 18
Specimen No. BL B2 B3 B4

Cracking time,day {22,38]17,29{22,26]14,21
Specimen No. Cl Cc2 C3 c4 C5
Cracking time,day | 45,48(27,28(22,23|20,25[12,17
Specimen No. D1 D2 D3 D4 D5
Cracking time,day | 18,21/20,28(19,33{16,26{23,31
Specimen No. El E2 E3 E4
16,26,36,41

Cracking time,day [ 68 143,46(18,39
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Fig.4 Relationship between degree of restraint and shrinkage
stress, Exp. A.
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stresses and cracking time.

Young's | Tensile
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Fig.16 Estimation of shrinkage stress with the modified creep
prediction method.
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