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ABSTRACT

For the crack-prevention by plastic shrinkage of cement mortars, we studied about the plastic shrinkage's conditions of cement
mortars under the our spring climate conditions. Temperature and humidity are 20+3°C, 55 RH%, and wind velocity is 3.5 m/s. We
tested the plastic shrinkage's properties by w/c ratio's, cement and sand mixture ratio's, fly ash exchange, using the expansive
admixture, and using the MC for water evaporation delayed. The plastic shrinkage deformations is to concern with the mortar setting
time and so, setling time is faster and shrinkage deformation is larger. Shrinkage deformations is to be of much consequence w/c ratio’
transitions. Mortar mixture's ratio is small or fly ash exchange ratio is larger, deformation is larger also. Using the MC, it is excellent
effect for shrinkage deformation's reduction. Using the expansive admixture, deformation is large, because ettringite formed by
expansive admixture hydration happened the effect of w/c ratio reducc.
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Table 1. Experimental Conditions

Conditions Remarks
W/C (%) 50, 55, 60, 65, 70
C/s 1:25 1:3 135
<and river sand, smashed sand
Mix (FM=3.0)
Fly Ash Cx10 wi%, Cx20 wt%

51,82 Cx10 wt%
Cx0 wt%, Cx0.03 wi%

Expansive Materials
Methy! Cellulose

Constant lemperature
Constant humidity

setting time

Measure Conslant temperature Iength change ratios

Constant humidity and
Variable wind

inner temperatures of

mm) R4 o]9} 72
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Table 3. Physical Properties of Sands
M sp.or Absorption Weight per unit Volume Passive ratios by
' D& ratios (%) volume (kg/cmB) ratios (%) 0.08 mm sieve (%)
River sand 3.0 2.56 1.73 1616 63.1 2.5
Smashed sand 3.0 2.58 1.63 1612 62.5 46
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Table 4. Specifications of Strain Gauges

Spec VCE-4200
Length (mm) 153
Max Range (UE) 3,000

0.5~1.0

12x10°ue/°C

Sensitivity (UE)
Thermal Expansion ratio
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Fig. 2. Figure of test sample arrangement.
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Table 5. Experiment Conditions of Plastic Shrinkage Starting

Time
Conditions Mortar

C:8 1:3

. FM 2.98

Mixmg  f——
W/C 60%
Samplc's dimension 100x100x400 mun

Wind 3.5m/s

Hurnidity 55%

Climate Temperature 23°C

3, 4,5, 6h after
morlar works

Wind starting time
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Fig. 5. Plastic shrinkage transition ratios of samples with
resembling setting time.

Table 6. Mixing Conditions of Samples with Resembling Setting

Time
NO.1 NO.2
C:S 1:3 1:3
FM 298 2.98
w/iC 65% 60%
Specimen 100x100x400 100x100x400
Expansive 0 Cx10 wt%
Seiting starting time
(35 Eg/cm fver) sh Sh
Initial setting time 8h 8h
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Table 7. Physical Properties of Expansive Materials

Expansive S1 52 Methods
Flow (mm) 230 over | 230 over | ASTM C-109
: initial 3:25 2:20
Setting | T KS L 52078
time final 5:40 4:15
Compressive 3d 74 62
swength | 7d 129 117  |KS L 5207.11
(kgfem”) [g g 227 214
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