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Abstract

Many reseachers have performed extensive studies on the creep and shrinkage of concrete. Me-
chanism of creep and shrinkage however is not quite well-known, especially for high strength
concrete. Therefore, the purpose of this study is to explore the shrinkage and creep characteristics
of high strength concrete. The main variables investigated include condition of drying, reinforcement
and duraton of load. The effects of drying and reinforcements are clarified and compared with
various exsiting models. The present study provides useful data for the design and analysis of
high stength concrete structures.
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a8l 1. Reinforcement arranegments of test speci-
mens

H 1. Variables and classifications of creep and
shrinkage test specimens

Condition of | Reinfor- Applied

Specimen drying cement stress

(%) ratio (€/1.")
C30A-U unsealed 0.0 0.3
C30A-S sealed 0.0 0.3
C30B-U unsealed 0.64 0.3
C30B-S sealed 0.64 0.3
C30C-U unsealed 1.78 0.3
C30C-S sealed 1L.78 0.3
SA-U unsealed 0.0 0.0
SA-S sealed 00 0.0
SB-U unsealed 0.64 0.0
SB-S sealed 0.64 0.0
SC-U unsealed 1.78 0.0
SC-S sealed 1.78 0.0
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¥ 2. Mix Design

W/C | Water {Cement| Sand | Gravel | Admixture
(%) |(kg/m?)[(kg/m®)|(kg/m®)|(kg/m®)| (kg/m?)

38 196 516 612 1082 7.740
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H 3. Creep test results (150 days)

Time Depen-| Creep Specific

Specimen | dent Strain Strain Creep

No. (umm/mm) |(umm/mm) | (10%/MPa)
C30A-U 1,238 822 60.89
C30A-S 998 637 47.19
C30B-U 982 646 47.85
C30B-S 869 553 40.96
C30C-U 951 633 46.89
C30C-S 667 419 31.04

¥ 4. Shrinkage test results (150 days)
No. SA-U | SA-S | SB-U| SB-S | SC-U | SC-S

Strain | 6 361 | 336 | 316 | 318 | 248
(umm/mm)

1500
1200+ ///
900+

600
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Time Dependent Strain (g mm/mm)
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Time {Days)
2l 4. Total time dependent strain vs. time curve.

Shuinkago Strain (gt mrmymm)

5

30 80 50 120 150
Tirme {Days)

gl 5. Shrinkage strain vs. time curve.

E 5. Creep strains for various loading duration

Dura- Creep strain
tion (umm/mm)

time | ~204-U[C30B-U[C30C-U| C30A-S [ C30B-5] C30C-S

Basic creep strain
(umm/mm)

0 0 0 0 0 0
190 | 126 | 100 102 | 122
219 {105 | 134 | 316 | 155 | 157
263 | 146 | 1560 | 356 | 197 | 179
294 | 169 | 155 | 365 | 248 | 170

14 {391 |29 | 215 | 407 | 249 | 194
20 | 451 | 346 | 244 | 426 | 279 | 234
30 {520 | 398 |38 464 |366 | 274
70 | 687 | 544 | 527 | 554 | 491 | 357
100 | 792 | 609 (598 | 589 | 518 | 390
120 | 807 | 635 | 613 | 614 | 535 | 403
150 | 822 | 646 | 633 | 637 | 553 | 419
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E 6. Basic creep strain/total creep strain ratio(%)

Dura-
tion 10 | 30 70 100 120 150
Time

C30A-S 104 | 89 80 78 79 81
C30B-S| 8 | 92 90 87 87 88
C3CSi 90 |7 67 69 70 70

¥ 7. Reduction of creep strains due to reinforce-
ments

Dura- Unsealed Specimen

, Sealed Speci
ion ed Specimen

Time | c204-0]C30B-U]C30C-U] C30A-S[ C30B-S | C30C-S

14 | 100 76 55 100 61 48
30 | 100 77 54 100 79 59
70 | 100 79 77 100 89
100 | 100 77 76 100 88
150 | 100 79 77 100 87 66
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37 8. Total time dependent strain according to

reinforcement ratio.

¥ 8. Reduction of shrinkage strains due to reinfo-
rcements

Dura-
tion

Time "ga 7T SB-U | SCU | SAS | SBS | SC-S

Unsealed Specimen | Sealed Specimen

14 | 100 98 89 100 98 90
30 | 100 90 85 100 96 81
70 | 100 84 81 100 88 73
100 | 100 82 78 100 88 72
150 | 100 81 76 100 88 69
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3l 10. Comparison of existing creep models
with present test data.
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¥ 9. Reduction of creep strain due to reinforce-
ment by EMM(%)

Specimen type
C30B-U C30C-u
Model type
ACI Model 12 30
CEB-FIP Model 12 27
BP Model 11 27
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gl 12, Comparison of creep strains with EMM
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(a) reinforcement ratio p=0.64%
(b) reinforcement ratio p=1.78%
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