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An Influence of Unit-Water Content Distribution in Ready-Mixed Concrete
on Strength and Durability of Concrete
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ABSTRACT Various problems such as durability degradation may happen when extra water is added to concrete. Because of
these reasons, the change of water content is managed by using rapid evaluation method of unit water content such as electric
capacity method, heat drying method making use of micro wave, unit capacity mass method among various methods. Especially,
in Japan, guidance for the change of water content (+ 10, 15, 20 kg/m’ etc.) were regulated and used. However, it is the real sit-
uation that the guidance which were regulated in South Korea evaluate suitability only considering production and measurement
error under the circumstances which are not considering the degree of durability degradation. Therefore, this study tries to inves-
tigate the influence of addition of extra water in the concrete on the durability degradation of concrete when it was added by arti-
ficial manipulation or by management error. From the test results, a guideline of the contents of extra water for the quality control
is suggested with the consideration of the degree of durability degradation and the probable error resulted from the addition of extra
water. The contents of extra water for tests are set as 0, 15, 25, 35 kg/m3. To examine the durability degradation of concrete, freez-
ing and thawing, carbonation, chloride penetration and compressive strength are tested.

Keywords : extra water, unit water content, durability, freezing and thawing, chloride penetration
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Table 1 Test plain and mix of concrete

W/C | S Unit weight (kg/m’)

(%) (%) w C S G

+15
48.0 45.7 155 320 885 1,050
+25

+35

+15
52.0 45.7 165 320 872 1,036
+25

+35

+15
55.0 45.7 175 320 860 1,021
+25

+35

185 +15
58.0 45.7 320 848 1,007
185 +25

+35

+15
61.0 45.7 195 320 836 993
+25

+35
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Table 2 Physical properties of used materials

Type : portland cement (type 1)

Cement Density : 3,150 kg/m’, Fineness : 3,200 cm’/g
Fine aggregate Type : sea sand
geres Density : 2,640 kg/m’, FM :2.57
Aggregate Type : crushed gravel

Maximum size : 25 mm
Density : 2,670 kg/m’, FM : 6.96

Coarse aggregate

Table 3 Items of measurement

Items of measurement Instantaneous compliance

Compressive strength 3, 7, 28 day
Freezing-thawing resistance 0,50,100,150 cycle
Penetration resistance of chlorine ion 28 day

Accelerated carbonation 7, 14, 21, 28 day
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Fig. 3 Compressive strength of concrete according to unit
water content
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Fig. 4 Decrement of compressive strength according to unit
water content
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Fig. 7 Diffusion coef. of chloride ion according to unit water
content

Table 4 Photograph of penetration of chloride ion according to
unit water content
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Table 5 Depth of penetration of carbonation according to unit
water content

Unit water |y wis | wa2s | wss
Content/days (mm) (mm) (mm) (mm)
155 28 7.25 10.89 12.80 16.69
165 28 11.86 13.60 14.86 18.53
175 28 13.10 13.99 16.27 20.39
185 28 15.19 15.81 18.78 20.56
195 28 14.58 15.72 20.16 27.43
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Fig. 8 Velocity coef. of carbonation according to unit water
content

Table 6 Velocity coef. of carbonation according to unit water

content
Unitwater) W15 w25 | wss
Content (mm/day”’)|(mm/day”’)|(mm/day”’) |(mm/day”*)
155 1.37 1.61 2.42 3.15
165 224 2.57 2.81 3.50
175 2.48 2.64 3.07 344
185 2.87 2.99 3.55 3.89
195 2.76 2.97 3.81 5.18
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Table 7 A taking time of carbonation progress from concrete
surface into 30 mm depth in concrete

Unitwater| /g wis w25 W35
Contens o) | (ean) | (e | (yean
155 100 90 60 40
165 60 45 33 25
175 58 50 43 35
185 46 45 32 28
195 55 45 33 20
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Fig. 9 Carbonation depth of concrete with time (48%-155)
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Fig. 10 Carbonation depth of concrete
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Fig. 11 Carbonation depth of concrete with time (54%-175)

Table 8 Photograph of penetration of carbonation according to unit water content
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