J. Korea Inst. Build. Constr, Vol, 16, No. 4 : 305-311 / Aug, 2016
http://dx.doi.org/10.5345/JKIBC.2016.16.4.305

pISSN 1598-2033
elSSN 2233-5706

www jkibc.org

MY NHME 232|E9| %

4 ¥

3= HS "I}l

=~

Evaluation of Shrinkage and Creep Behavior of Low-Heat Cement Concrete
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Abstract

This study examined the long-term inelastic characteristics, including unrestrained shrinkage and creep, of low-heat
cement concrete under different ambient curing temperatures. To achieve the designed compressive strength of 42MPa,
water—to-binder ratios were selected to be 27.5, 30, and 32.5% for curing temperatures of 5, 20, and 40C, respectively.
Test results showed that the shrinkage strains of concrete mixtures tended to decrease with the decrease in curing
temperature because of the delayed evaporation of internal capillary and gel waters. Meanwhile, creep strains were
higher in concrete specimens under lower curing temperature due to the occurrence of the transition temperature creep.
The design models of KCI provision gave better accuracy in comparison with test results than those of ACI 209,
although a correction factor for low-heat cement needs to be established in the KCI provision.
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Table 1. Mixture proportions of concrete prepared

it weight, (kg/m®
Speci WB Sk Unit weight, (kg/m®)
-mens (%) (%)

W OPC LHC FA MFA LSP S G

Control 35 161 368 0 2 0 0 743 912
L-275 275 148 0 432 0 81 27 730 896
-30 30 ® 162 0 432 0 81 27 715 877
L-325 325 175 0 432 0 81 27 699 857

Note] W, OPC, LHC, FA, MFA LSP, S and G indicate water, ordinary
portland cement, low-heat  cement, fly-ash, modified fly-and, lime stone
powder, fine aggregates, and coarse aggregates, respectively.
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Table 2. Mixture proportions of concrete prepared

Materials SiO2 AlOs Fe;03 CaO MgO KO NaO TiO, SO; LOI

OPC 196 51 29 628 39
LHC 2563 31 34 625 17

089 017 0.18 25 264
057 010 009 19 08

FA/MFA 640 219 55 38 12 11 10 15 - 223
LP 177 82 06 475 21 - - - 03 223
23 Al o =X
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Table 3. Summary of test results

Unrestrained shrinkage strain, (x109)

Basic creep strain, (x109

curing
Speci  tempe S Ac o E,
-mens -rature, (mm) (%) (MFfa) (MPa) days days
() 1 3 7 28 56 91 1 3 7 28 56 91
5 43.10 31,832 -4 -45 -85 -171 -208 -232
Control 20 105 47 4720 32,759 -59 -131 -218 365 428 472
40 5420 34250 -105 -179 -295 -408 461 -521
5 4220 31,020 -2 =27 -60 -158 207 -233 783 848 1022 1291 1398 1460
L-27.5 20 98 42 4890 32,779 47 -86 -145 -229 -274  -300
40 5520 34,334 -63 -143 -239 -398 429 472
5 36.64 30,880 -1 -35 =75 -166 -200 -222
L-30 20 102 47 4540 31508 -54 -91 -158 -273 -330 -362 724 754 899 1158 1274 1345
40 5480 32,982 -71 -158  -242 400 -431 -481
5 38.72 28451 -2 -52 -93 =207 243  -272
L-325 20 104 4 4184 30,651 -92 -134 204 -350 419 474
40 4801 32,841 -64 -150  -261 -419  -482  -527 656 688 721 839 909 969
Note : S, A, fx and £ are initial slump, Air content, compressive strangth at 28 days and modulus of elasticity
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