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A Study on the Curing of Concrete in field

Eil 54 | b R*
Yoon, Choong Sup -Cho, Byung Jin

Summary

This study was carried out to investigate the compressive strength and the other-
effects varying to seasons and curing days on the wet curing conditions of the plain .
concrete.

The results obtained are summarized as follows;

1, The longer the wet curing days and the higher the temperature, the greater the
compressive strength was expected.

2. 0,5, compressive strength of concrete at 28 days under the dry curing conditions
showed a range in 64-76% of that under the wet curing conditions.

3. The seasonal variations in the compressive strength under the wet curing showed in
order of summer>>spring =autumn>winter, and that under the dry curing were in
order of spring=—autumn>>summer>>winter.

4, In order to obtain 90% of the design compressive strength, 7 days in spring or
autumn and 2 weeks of the wet curing in summer were required.

5. The compressive strength of concrete under the wet curing by using wet straw bag
cover was almost the same as that of water curing method.

6. Under the wet curing conditions, the higher the temperature, the greater the effect
of the curing of concrete was obtained, however, the compressive strength of concr-
ete was decreased under relatively higher (over 15°C) and lower temperature (below
4°C).

7. Freezing damage was occured when temperature was below 0°C and humidity was
relatively high.

8. A considerable differnce between estimation of ¢, from o, and measured one was
appeared in case of the dry curing conditions. Oregon formula was appeared to be
acceptable under the wet curing conditions.

9, In relationship between o, and o;, 0,3=1.52 0; under the wet curing conditions .
except winter season, aﬁd a55=(1.39-1, 48)a; under the dry curing conditions were-
shown.
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Table-1. Quality of Normal Portland Cement

Physical properties l

Chemical properties

I Item — Item ‘
Property — l Result I K.S. lCompound l Result 1 K.S. .
Specific gravity 3.14 —|Heat of ‘ 7 days -—I —
hydration
Blainess cm?/gr| 3.225 >>2800 (Cal/g) ] 28 days -! —
Standard
sieve 44y — — Drying Shrinkage (%) — —
_residue (%)
¥ Standavd
Finess usieve 149p — — Ignition loss (%) 1.3 <3.0
residue (%)
Normal (%) [ _ .
Time of consistency ’ 241 Insoluble residue (%) 3.2 «9.75
. Initial (min) ] 137] >60 S0, (%) .9 <30
etting
Final (hr) 5.5 <I1Q MgO (%) | 2 8\ <6.0
Soundness 0. nl <0.80 Sio, (%) 20.9 —
Water Requirement (%) ’ —} — AlLO, (%) 5.8 —
1 day . — Fe,0, (%) | a2 -
Compression 3 days | 1.37" >127[ Ca0 (%) | e 4’ —
o | ages 7 days ] 219 >197 s (%) ’ —] -
g !
E; Bdays [ | > NuOKO (%) - =
TNt
= 1 day | | —|  3ca0 ALO, (%) ‘ 10. 0| —
a0
g _ 3days | 2527 >0 CS+CA (%) | -[ -
& | Tension ages
7 days y 35| >2o| Free Ca0 (%) ) 1.0 ~
28 days ! —‘ >25[ Air content of mortar l —‘ —
Table-2. Quality of Fine Aggregate
ces . R . Organic
Specific . Unit | Ratio of | Fineness :
Item Gravity Absorption weight Void Modulus Soundness|Clay lump lc\:/gzﬂ:teerrllil
Resuts 2. 591 l 1,42 R WP 2.63 } good ] None | None
ch. /2 &4

0l D
3/8inch Nod4  No8NolD Nolf  No30 No50  NoB0Nel0O  Ne200

Fig. 1. Gradation Curve of Fine Aggregate
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Table-3. Quality of Coarse Aggregate

Specific‘ ‘ . J Unit Abrasion | Fineness Organ'ic
tem gravity ] Absorption Weight Soundne ss grade Mo dulus bClay lump glaterlal
! ontent

g/cm? ! % ,

Results 2.674 l 1.42% | . 1.704 good 18.3 7.48 \ None Nene
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Fig. 2. Gradation Curve of Coarse Aggregate
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Table-4. Mixing Design

i

I;/Ifa}({;'ms\i,ﬁ I Slump i Cement ‘ Water ’ w/C Sand ‘ Gravel ’ S/A
AOmm’ 7.5ilcm1 320kg} wékg] 524 684ng 1,251kg 3%
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Table-5. Curing Condition

Curing condition {i Curing day 1 Remark

Water !Wl\/eltatt “ V&E%‘tleg) dry ) (Wet/Dry)
A—1 A—2 0 28 A(0/28)
B—1 B—2 1 27 B(1/27)
c—1 c—2 2 26 |. C( 2/26)
D—1 D—2 4 24 ] D 4/24)
E -1 E—2 7 21 | E( 7/21)
F—i F—2 14 14 F(14/14)
G—1| G—2| 28 - \ G(28/ 0
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Spring 83. 4. 16~ 5. 14 o} oo 4EMS FH R&ifHe Table-7s
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";{“t“m“ l :210 :‘““‘l' 8 Table-76 4 B3 o E29 %/ && 214~27°C
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Table-7. Seasonal Weather (mean value)
Season T —— Week| 3 4
€ Item \——\l 1 2
Temperature (°C) 12.9 15.3 14,8 18.6
Spring Solar Radiation (HJ/m?) 18.3 14.7 20.5 24.0
Humidity (%) 69.4 79.7 70.7 74,9
Temperature 27.5 27.2 23.7 25.2
Summer Solar Radiation 19.5 17.4 15.5 12.5
' Humidity 83.4 76.6 80.7 87.9
Temperature 16.7 15.2 10. 4 10. 8
Autumn Solar Radiation 10.0 13.6 13.8 11.0
Humidity 80.5 67.0 81.4 80.4
Temperature 1.84 0. 99 3.1 —3.4
Winter Solar Radiation 9.6 10.0 10. 1 9.9
Humidity 59.3 65.9 57.1 67.0
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Table-8. Compressive Strength (kg/cm?)
~ o Condition - fpy fc fpa1 Bl | P [ G
Age Coyasy| (172D Q26) . (4/24) (7/21)| (14/18)|  (28/0) Remark
Season L B-2)"| (€| (D-2)| (E-2)"| (F-2) | (G-2)
o 103.8 108.2 115.3] 121.2] 123.8 ¢ ):
Spring (110.3) (114.9)| (121.2) (125.1) — —| Strength by
i 125,10 135.9] .141.8 146.9 150.7 156.3 —
wet matt
G2y 1444 152.¢0 160.8) 167.8 172.00 180.9] 190.0 (oo
o, 94.00 103.7| 109.7] 118.9 128.3 — —
Summer 04, 2y (110.1)] (121.6)| (132.7)
01 118.3  124.¢| 133.2] 141.6] 150.6] 162.6 —
s 130,90  141.6| 146.4 156.8] 162.5 178.1] 198.4
oy 99.1| 106.5 112.8 1185 125.0 — —
Agtumn (105.8)| (114.4)| (123.9)| (126.0)
01 125.1 131.01 138.1| 146,00 151.6] 158.0 —
s 1469 1540 162.8] 171.0, 1759 186.8 194.9
o — 8.4 721 755 80 -
Winter 1 — 93,6 1049 1142 121.00 125.9 ~
0 | — 92,3 99.1 103.¢ 117.8 125.9] 144.1
Table-9. Compressive Strength of 7, o,, and o,
"~ Condition Dry Condition Wet Condition
Season \Age\
a ~—— Ty l O Tog-1 Or O14 | Oo-12
Strength
kg/cm’l 103. 8} 125.1 144, 4 125. 1| 156. 3} 190.0
Strength i
i o 71.9 86.6 100
Spring | 9 . | ¢5.8 82.3 100
B el 54.6 65.8 76. 0
Strength- ! 94, o| 113.3 138 oJ[ 132, 7] 162, 6’ 198, 4
Summer 2 70.7 185. 7 100 :
= } 6796 82.0 100
B e 47.4 57.1 67.0
Strength 99. 1J 125.1 146. 9] 126.6 158.0 193.1
Aut 7.5 85.2 100
w2 o 65.6 81.8 100
BT e 51.3 64.9 76.1
Strength 68. 4} 93,6 92.6| 84.1 135.9 144.1
Wint 73.9 101, 1 100
mer 1= o 55.5 78.6 100
B e 47.5 65.0 64.0
28z BEEAE 98> &, E>A¢d €4 BaAS —%H = Ao,
= \E 2A veshgAL gREd e & HE> =g BB 0,0 RER] L3t &, e
48> AL £42 v gfEEs £ A= 76%c) 1} AERAE 67% Yo adHE A
AeFutt £ 2 AW BEEEE H&Eo) S e HEEC 9% KHY KEE EESL KT
T ZA GEhE AR 2ol EREE £57 Holr oled HH- Merrittd] REgAA 51% 2
e BHY 45 BEA ETIS &5 98 of v 2z BEY RERERd 68553 Hxd
-2 BAL BEAT72)] 4ZEHE BAdA R Aezd A543 o] WME} & A44F

BEE AAY BAEHFEE THF= At
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Fig.3. The Relationship between Age and
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O

Strength 4 BARESEAY ool G A4 fEH
Table-10. Compressive Strength Ratio
~~—.__ Condition : : ] =
- A—~1 B—1 c—1 D—1 E—1 F-- G— 2 0.6k 0
Nre“gth S|z Sarn)| @) aan| orm)| a4 @/ EZ 2 tﬁ i‘F)
eason LS
Strength kg/cm?  144.4] 152.6] 160.8] 167.8) 172.0] 180.9 190.0l¢,: ZzAM o,
Spring | o,/0p % 76.0 80.3 84.6 88.3 90.5 95.2 1000p : A1 A
aa/oc % 1 72.8) 76,9 8.0 845 8.7 9.2 958 Max oy,
- | =%
Strength kg/cm?|  133.0. 141.6] 1444/ 1508 1625 178.1) 198.4 9 : "ﬁ
|
Summer| oi/0p % 67.0 714/ 72.8 760 819 8.8 100 axX Iu
64/0c % 67.0,  71.4  72.8 76. o" 81.9  89.8 100
Strength kg/cm? 146 91' 154,00 162.8] 171,00 175.9 186.8] 1949
Autumn| o4/0p % 75.40  79.0, 83.5 87.8 90.3  95.8 100
r % 7400 77,4 821 862 88.2 942  98.2
Strength kg/cm? ~l 92.3]  99.1] 103.6 117 8‘ 125. 9[ 144.1
Winter | o4/05 % —l  ed0o  67.80 719 8L 7{ 87.4| 100
o4loc % _‘ 49.9]  50.0 522 59.4 63 51 72.6

neth 0 26ilkg fom™

|
J
\

p l | ‘
ebo ,»,/, e e e

L

Curing Contilion

- E—

. The Relationship between Curing
Condition & Strength

Strength Ratio (%)

Curing Condition

Fig. 5. The Relationship between Curing
Condition and Comp. Strength Ratio-
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Table-11. The Relationship between ¢, and o,

Observed Value Calculated Value

Condition Season Slater Equ. | Oregon Equ.
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