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Mechanical Properties of Concrete with Different Curing Temperature
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ABSTRACT

In this study, mechanical properties of type V cement concrete with different curing temperature
were investigated. The tests for mechanical properties, i.e, compressive strength and modulus of
elasticity, were carried out on two kinds of type V cement concrete mixes. Concrete cylinders
cured at 10, 23, 35 and 50 T were tested at 1, 3, 7 and 28 days. The 'rate constant model’ was
used to describe the combined effects of time and temperature on compressive strength
development.

Test results show that concrete subjected to high temperature at early age attains greater
strength than concrete to low temperature but eventually attains lower later-age strength than
that. With type V cement concrete, the linear and Arrhenius rate constant models both accurately
describe the development of relative strength as a function of the equivalent age.
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2. Rate constant model
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289 ¢&7}=(MPa) 36 - -

33 uiEdA
B3 o] 4%l AHE 23 ES] WiFAARCI

H3 5% AME @Ie|so| eyt

B-AREY | BEAE @98 ALF  (kg/m?)
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= AEA | z4A
T1 40 39 181 | 452 | 630 989 0023 | 226
T2 50 42 181 362 707 989 0.018 1.81
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) . . -B—Cwlnq temp, = 30 °C ) T . ~&- Curing temp. = 50 °C
0 5 10 15 20 25 30 o] 5 10 15 20 25 30
Age(days) Age(days)
(@ i—AIEiEUI 40%, T AIMER 450kg/m’ (b) B-AlREY| 50%, CHH AlMEBF 360kg/m®
OBl MRz e EtyAee vl
H4 o4H5ZT el EHYA S| YA
] W/C = 40% W/C = 50%
&7 = (kg/cm?)
AR 1 da 3da 7 da 28 da 1 da 3 da 7 da 28 da
R, y y ay 8 day ay y y y
10°C 35 167 250 344 23 111 175 252
23¢C 120 231 300 390 72 175 227 313
3BT 183 279 333 393 104 176 223 292
50C 215 316 370 458 105 177 229 276
SAAS(X10° kg/em?)
10T 0.70 1.86 2.39 2.61 0.36 1.44 1.88 229
23C 1.60 223 2.48 292 1.27 2.02 2.40 273
3BT 2.09 2.51 2.70 3.06 1.45 2.03 221 2.84
50T 2.11 251 2.63 2.76 1.63 1.96 2.41 251
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rate constantZ} Ztew 1 wiojeoju), 13004 UElG wigl o] 23Celsle] YL oM 5F Ald
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W/C = 40% W/C = 50%
AAEY
a7 | Su (kg/emd) ke (1/day) to (day) Su (kg/cmd) ke (1/day) to (day)
Foe=
YEZ=
10C 380.7 0.32 0.67 285.8 0.26 0.66
23¢ 425.7 0.36 -0.10 3435 0.33 0.15
3T 414.2 0.60 -0.34 322.2 0.32 -0.49
50T 490.6 0.44 ~-0.83 297.1 0.46 -0.17
A%
(x IOSSl“(g/cmz) ke (L/day) to (day) (x IOSS;g Jem?) ke (1/day) to (day)
10C 2,74 094 0.63 240 0.63 0.72
23C 3.04 0.69 -0.65 2.85 0.80 -0.01
35T 3.17 0.77 -1.55 3.05 0.41 -1.28
50T 278 281 -0.12 2.64 0.78 -1.04

284 &R @A rate constantE X0 w2l XHP ZHoluh S5 xe rate
constant= E-AlWEN7} 407 50%Y X9 Hert A d2x] gn 23t w2} 9FYF
e wolx Yt} aelt @AAIF ] rate constants S-AlWEU| ) oz} AF g2 ZAe] Yy
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ojt}, HoA el ulsl o] M4 Arrhenius 42l coefficient of determination Zkel E-A]
Eu|d @AYl A ulkdYel 7IEe 1F AHES] AFHANEL rate constants} 2EA}e]g]
BAZ YehdlxE AT P2 Arthenius IS FAFYATN 5F AYE SIYEAME A8+
9} Arrhenius ¥4 25 A G oz wddr.
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26 8T rate constant YEFE MHS Arhenius B8 0[B3i0f s EHMS WDt
AYgs Arrhenius 4
AARY r r
Z= C D (coefficient of A Q (coefficient of
F-AREY] determination) determination)
40% 0.00428 0.30362 0.5902 9.3187 934.03 0.5779
50% 0.00455 0.20818 0.9924 17.301 1187.44 0.9293
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