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The Effect of Cement Mixture on Plastic Shrinkage of Concrete
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Summary
The objective of this study is to investigate the characteristics of the concrete
mixture and the plastic shrinkage of concrete exposed to a rapid evaporation

immediately after placement, and to measure the shringkage rate according to
the cement-mixture.

Drying of concrete was conducted under a controlled chamber in which the
temperature was 34+2°C, the relative humidity 45+22%, and the wind velocity
4+1 m/sec.

All of the concrete molds were made to have good workabilify as 6+0.5cm in slump.

The results obtained are as follows; .

1) The evaporation rate was 3.36kg/m?, 2.98kg/m? and 2.91kg/m? respectively
for each concretemixtures 365kg, 335kg and 317kg after 5 hour exposure, and the
evaporation was measured at all 55~.57% after 2 hours and additional in 10% on
after 5 hours exposure.

2) The weight of the concrete were was redueed to 3.0%, 2.6% and 2.4%
respectively for each of them.

3) The shrinkage of concrete was 0.87 mm/m, 0 56mm/m and 0.31 mm/m ‘
after 5 hour 'exposure; and the shringkage of concrete was measured at 84%, 59%
and 452% after 2 hours and it in 1~5% after 5 hour exposure and then
stopped.

4) A recommendation for good concrete is that the evaporation should be mini-
mized during 2 hours after placement of concrete, if possible.
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Table-1 Physical properties of normal
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Table-2 Quality of fine aggregate
Specific Absorption| Unit wt |[No. 200 sive Clay | Organic
Item I gravity ‘ (%) . (gr/cm®) |passing (% )Soundness F.M | lump | impurity
Result l 2,60 ‘ 1.33 ] 1,590 0.5 good | 2.57 ] - none
Table-3 Quality of coarse aggregate
pn . . Abrasion ‘Max.
Specific Absorption | Unit wt.
Item . A Soundness | F.M agg.
‘ gravity (%) (gr/em®) | 400R (%) |500R (%) (mm)
Result \ 2.65 1.66 - 1,613 { — 25.6 I goad ’ 6. 60 ‘ 13
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Table-4 Gradation of fine aggregate

Sive No, | Standard | Fine aggregate -
10mm 100 - 100
No. 4 95~100 100
No. 8 80~100 90
No. 16 50~85 79
No. 30 25~60 57
No. 50 10~30 15
No.100 | 2~10 2

Percentage by weight passing sieve

Table-5 Gradation of Coarse aggregate

Sive No. S;a;:éa(r; N Coargi,a.ag(g;e)gate
19mm 100 100
13mm 90~10Q0 95
10mm 40~70 45
No.4 0~15
No.8 0~5

Percentage by weight passing sive
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BEHY BRI/ E  13mmzE a2 BiANEERS
365kg, 335kg, 317kge® g o Y A BH
%L 50% 2 A4S, F& workability® #4)
3t S slumpx & 6+0.5cmz ¥H—3A dhg o,

2332 29 EEE Table-63} o] C7.30, C6.70,.

Table-g Mix design of Conérete

Mix No. Cr.30 Ce.70 i Ce.35
Cement (kg) 365 335 317
Water (kg) 200 205" 216
w/C (%) 55 61 68
S/a (%) 50 50 50
Sand  (kg) 875 | . 880 875
Gravel (kg) 890 895 890
Slump (cm) | 6.0+0.5| 6.0+0.5 6.0+0.5
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Fig. 1. Evaporation rate of exposed Specimens
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Fig. 3. Plastic Shrinkage rate Varsus
exposure time
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Table-7 Plastic shrinkage rate of
exposed specimens

i Y 1 Y 5

’ Mix. No.l Cr30 I Ce.70 Ce.35

Time(hr) mt:'ln//hr % 'mrlrrll//hr % l‘nlrnn//hr %
1 | 0.39 45 0.18 32 0.04 13
2 I 0.34] 39| 0.15 27| 0.10] 32
3 | 0.12] 14/ o011 20 o.10] 32
4 Loo.o1l 1) 0.09 16 0.08 19
5 ;0.0 1 o003 5 o0y 4
Total © 0.87[ 100, 0.56| 100, 0.31/ 100

I 2 3 4 %
Time of exposure, Hours

Fig. 2. Plastic Shrinkage Varsus exposure
time
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