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Modification of Creep-Prediction Equation of Concrete
utilizing Short-term Creep Test

S S W
Song, Young-Chul Song, Ha-Won Byun, Keun-Joo

ABSTRACT

Creep of concrete is the most dominating factor affecting time-dependent deformations of
concrete structures. Especially, creep deformation for design and construction in prestressed concrete
structures should be predicted accurately because of its close relation with the loss in prestress of
prestressed concrete structures. Existing creep—prediction models for special applications contain
several impractical factors such as the lack of accuracy, the requirement of long-term test, and the
lack of versatility for change in material properties, etc., which should be improved. In order to
improve those drawbacks, a methodology to modify the creep-prediction equation specified in current
Korean concrete structures design standard (KCI-99), which underestimates creep of concrete and
does not consider change of condition in mixture design, is proposed.

In this study, short-term creep tests were carried out for early—age concrete within 28 days after
loading and their test results on influencing factors in the equation are analysed. Then, the
prediction equation was modified by using the early-age creep test results. The modified prediction
equation was verified by comparing their results with results obtained from long-term creep test.

Keywords : creep of concrete, early-age concrete, modification of creep-prediction equation, short-term
creep test
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Table 2 Creep influencing factors
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Table 3 Classification of concrete deformations according to test conditions

Components Flastic Autogenous shrinkage Drying Basic creep Drying creep
Conditions strain Thermz& strain shrinkage strain strain strain
with Air-dried o) O O 0 @ O
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Elastic test & O
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Table 4 Mix design

. . Quantities Admixtures
Stump| W/C| S/A (kg) {ml)
lem) | (%) | (%)
W C S G | AEA | WRA
10 |44.5|44.5] 179|407 {788 983 17 1951
Table 5 Test conditions
Temperature in s Correction
. Humidity | Temperature .,
curing of loading
23+27T 50*4% 2312TC 2 %

72

embedded gauge

without loading
Fig. 2 Test set-up for measure creep test

Table 6 Test cases

Age at | stress/
CASE C$n1ent loading | strength \?Z? S/A Remark
P day | () ||
1 1 1 40 [44.5]44.5| Short-term
2 1 1 40 [44.5] 38 | test of 28
3 1 3 40 |44.5|44.5| days
4 1 7 40 144.5{44.5| Long-term
5 1 28 40 |44.5]44.5|test of lyear
6 5 1 40 [44.5]44.5
7 5 1 20 44.5 44.5 Short-term
8 5 1 60 |44.5]44.5| test of 28
9 5 3 40 | 55 |44.5| days
10 5 3 40 [44.5]44.5
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Table 7 Derivation of creep strains

Deformation elements Calculation process
Elastic strain ®
Autogenous shrinkage
+ @
Thermal strain
Drying shrinkage strain ®-@
Basic creep strain @- @+ ®
Drying creep strain D-@-B@-@
1600
1400 4
- 1200 -
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400 it et 3
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): (1) + Drying shrinkage strain
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(4)

=

: (3) + Basic creep strain

(&)

 (4) + Drying creep strain

Fig. 3 Classification of concrete deformations
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Short-term creep test
for 28 davs
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