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A Study on Compressive Strength of Concrete Exposed.to
Evaporation Immediately' After Casting

g2 R B>
Moo Young Oh

Summary

The objective of this study was to investigate the éharacteristics of the
evaporation rate, the plastic shrinkage and the compressive strength of concrete.
exposed to a rapid evaporation environment immediately after casting.

Drying of concrete were conducted under a controlled chamber in whzch
the temperature was mainfoimed at 30+1 °C, the relative humidity 22+1
percent, and the wind velocity 7+1 m/sec. The compressive strength of
concrete was tested after 28 days of standard curing. The results obtainéd
are as follows: 7
1. The evaporation rate was the highest at the very beginning, was decreased

as the drying progresses, and was kept almost constant after § hours.

2. The shrinkage of concrete was changed in three different rates for the
concrete mixture having its slump vallue between 3.0 ¢m.and 7, 5cm. »

3. The plastic shrinkage was ended within 5 or 6 hours after casting, rega-
rdless of the water cement ratio.

4, The shrinkage was increased within - the limit of slump “values between

3.0 cm and 7.5 cm as the water-cement ratio was increased.

5. -‘The evaporation was kept on even after the plastic shrinkage was ended.
6. Within the limit of good wo'rkability (slump valuz between 4 5cm and
7.5cm), the compressive- strength of concrete was increased when the
shrinkage rate was slow but it was decreased when the rate was rapld
7. From the result of this study it is recommended that (1) the water-cement
ratio should be less as lohg as the workability of concrete is allowable; (2)

the evaporation should be prevented at least for 4 hours after casting
concrete. '
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. Table 1, Physical properties of normal
cement,
Property Result
Specific gravity ' ’ 3.14
Fineness (cm?/gr) 3,290
Time of InitialChr) 2.5
Setting | Rinal (hr) ' 5.3
Normal Consistency(%) I 26
Soundness | good
Comp.strength 3 days ‘ 151
(kg/em®) | days f 180
Ten. strength 8 days l 23
(kg/em® | 5 days ! 24
2 B #

ABHe Ada e FHrhse KSF 25269 #§
#psgel g AL YA Agsids AHF
ek Fo B AYgaE ohem 7o

2 BH S HYE £ A9

Fe BH: 38 YT = x4d

B —3547_



2832 A1eA A 43

F& BHe BA27E 13mmz st B K
EL LABE ase I3 Ay 13 KS F
2524 Rl el Azege, MY RE
REBHES 42 KS T4 9stsceh,

100%
90
80F
70k
60 .
s0f N i

40 ]
aof : ]
20 3

“10f ]

¢ o 3

3/8” No.g4 ®810 16 30 50 80 100 200

il

Fig 1, Gradation curve of fine aggregate.
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Fig 2, Gradation curve of coarse aggregate.
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Table 2, Quality of time aggregate
cpe . . No200 Sie- .
Ttem SG]:'Z.(i;lf:;’: Abs(o;p)tlon ?gx:'l/tc:‘t) ve gz;s)sing Soundness] F.M |Clay lump %‘;ﬁm‘é;
Result | 2.59] L3y s o — sz ~| oo
Table 3, Quality of Coarse aggregate
ves N T, Abrasion .
Specific |Absorption| Unit wt. : max. Agg
Item O o Soundness| F.M
Giravity | (%) | (@r/em®) | 100R(5) | 500R(%) ()
Resut | 267  1.ed 1,619 ~  2se —  es3g 13
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Table 4, Mix design of concrete.

Mix No. ] S—1 | s—2 | s—3 | s—4
Cement(kg) 280 380, 380 380
Water(kg) 137 148 159 190
W/C (%) 36 39 42 50
S/a (%) 47 50 50, 51
Sand(kg) 890! 930 920 896
Gravel(kg) 1,030 960 950 890
Slump(cm) 3.0 4.5 7.5 14.0
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Table 5 Evarporation rate of exposed
Specimens

Evaporation rate(kg/m?*/hr)

Mix
No
Timek s—1 [ s—2 | 53 | s—4

1 1.5 e L7 1.8
2 1.3 1.2 — —_
3 1.2 1.0 1.0 1.4
4 — — — —
5 0.9 0.9 0.5 0.7
6 0.5 0.5 0.3 0.5
7 0.4 0.4 0.3 0.5
i oo S-4
2.00 —a—a — S-3
| —a a— S-2
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Fig 4, Evarporation rate of exposed
) specimens
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Table ¢, Plastic shrinkage versus exposure

time
Mix No. Shrinkage(mm/m)
Tlme(hr)\l S—1 § S—2 ‘ S—3 | S—4
0.10 0.10 0.21 0
2 0.27 0. 31 0. 90 0
3 0. 40 0. 64 1.10 0.10
4 0. 46 0.75 1.16 0.18
5 0. 48 0.79 1.17 0.21
6 0. 49 0.79 1,17 0. 21
13
12 53
11 p e '
1.0 £
o.of {
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Skrinkage mm/ri

Time of exposure, Hours
Fig 5. Plastic shrinkage varsus exposure
time
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Table 7, Compressive strength of exposed

specimens
\ Mix No 28days strength(kg/cm?)
Timehy | S=1 ] $=2 | s—3 | s—4
0 157 175 250 134
i 155 194 274 140
2 161 —_ — -
3 182 165 252 134
4 B — 241 —
5 154 | 159 — 158
6 150 160 238 141
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