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Table-1 Standards for removal time of form & support

Type Vgtni:lal Horizontal form Support
KASS” | 5MPa Architec(tjlilieﬂ :: dle;sli\ir;astrength Sﬁiﬁg&
LHSSY Design strength s]t);:liggl

a) SSRC : Standard Specification for Reinforced Concrete
b) KASS : Korean Architectural Standard specification
¢) LHSS : Land and Housing Special Specification
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Table-2 Target performance of concrete and
removal time of forms

Quality performance Targets
Slump (mm) 150 £ 25

Fresh concrete
Air content (%) 50+ 1.5

Curing time for

Vertical form 5MPa

Removal time

of form Curing time for

Horizontal form 14MPa |

Process of frame construction 6 days/cycle |

Table-3 Experimental plan

Factors Levels Test items
. 24, 27, 30, | =  Slump
Design strength (MPa e g
& gth (MPa) 35, 40 = Air content

= Setting time
=  Comp. strength

Curing temperature (C) | 5, 10, 20

Table-4 Mixing design of Experiment

Design w/C S/a Unit weight(kg/m’)

strength %) %)

(MPa) % 0 w C S G
24 48.3 47.0 160 331 837 980
27 455 46.5 167 367 806 963
30 42.0 46.1 165 393 791 961
35 37.0 45.7 165 446 765 943
40 34.0 45.4 165 485 745 930

FESAECARERIRE L2 I L TR K-> T&YE
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Table-5 Properties of concrete according to curing temperature and design strength as the results of experiment

Curing | Design Supgr AE Slump Air (Shi)t;lrn g :;Iﬁle) Compressive strength (MPa)
temp | strength |plasticizer| agent content
©) | ™Pay | &) | ) | ™ | (%) | mitial | Final |05d°| 15d | 2d | 254 | 7d | 14d | 28d
24 1 0.001 150 5.0 23:00 32:00 0 092 | 3.18 | 6.60 | 21.97 | 28.67 | 34.35
27 1 0.0005 165 6.5 23:30 30:00 0 0.65 | 2.50 | 6.90 | 24.45 | 30.86 | 36.89
5 30 1 0.0005 145 5.3 21:00 27:10 0 0.73 | 4.04 | 9.20 | 27.63 | 36.00 | 39.99
35 1 0.001 165 5.5 24:30 34:00 0 0 3.72 | 743 | 2594 | 35.15 | 38.00
40 1 0.001 165 5.5 30:00 38:30 0 0 2.68 | 6.68 | 29.86 | 36.79 | 41.99
24 1 0.001 140 5.5 21:30 27:30 0 393 | 7.12 | 10.59 | 21.97 | 24.70 | 27.13
27 1 0.0005 145 5.3 17:20 24:20 0 5.08 | 9.26 | 13.03 | 24.82 | 25.16 | 29.03
10 30 1 0.0005 145 4.8 17:30 23:50 0 3.50 | 8.74 | 15.61 | 26.53 | 27.36 | 29.92
35 1 0.001 160 5.8 17:30 24:20 0 5.72 | 1336 | 15.88 | 2645 | 29.21 | 34.64
40 1 0.001 165 5.0 22:00 27:30 0 3.25 | 16.79 | 18.25 | 27.88 | 32.60 | 38.20
24 1 0.001 150 5.5 15:00 17:50 0 1298 | 16.19 | 18.71 | 22.30 | 27.94 | 27.76
27 1 0.001 160 5.1 14:00 17:00 0 15.15 | 18.60 | 20.33 | 25.41 | 28.57 | 28.34
20 30 1 0.001 145 3.7 11:30 15:10 0 | 20.08 | 22.10 | 24.22 | 27.67 | 32.58 | 32.82
35 1 0.0015 170 4.1 11:30 14:00 0 17.79 | 25.60 | 26.38 | 33.92 | 36.05 | 36.27
40 1 0.0015 155 3.6 11:00 13:20 0 | 2324 | 26.54 | 28.34 | 37.42 | 3895 | 45.07

* d : day (age)
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Figure-2 Initial and final setting time according to curing
temperature and design strength
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Figure-1 Results of setting time test according to curing temperature and design strength
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Figure-6 Properties of early strength development
according to curing temperature
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Figure-8 Removal time of form and support according to
curing temperature and design strength
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