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ABSTRACT In this study, the relationship between compressive strength and water-cement ratio according to water reducing ratio
was evaluated, concrete mix was prepared according to 3 level of water reducing ratio (0%, 8% and 16%) and 3 level of water-cement
ratio (40%, 45% and 50%). In addition, concrete mix was carried out repetition test of three times in order to secure the reliability. As
aresult, compressive strength according to water reducing ratio was shown that difference of strength was about 20% occurred, effect
of compressive strength according to water reducing ratio was found more than the water-cement ratio. Therefore, reflected the effect
of water reducing ratio, relationship equation between new compressive strength and water-cement ratio was proposed.
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Table 1 Chemical and physical properties of OPC

Items| SiO; ALOs Fe,03 CaO MgO SO3 LOI Density | Specific Surface

Types (%) (%) (%) (%) (%) (%) | (gem) | Area (cm’/g)
OoPC 21.6 6.0 3.1 61.4 3.4 2.5 1.04 3.15 3,329
Table 2 Physical properties of aggregate
Items Gmax Density Absorption EM Organic Unit Mass

Types (mm) (g/em’) (%) o Impurities (kg/m’)

S - 2.56 1.50 2.85 O.K 1,581

G 25 2.64 0.88 6.46 - 1,586
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Table 3 Physical properties of chemical admixture

Types Category ]()ge/ilrs:lg})/ Totazo/f)ollds
AE AE 1.030+0.01 23.0

P500 SP 1.045+0.01 13.0

P3000 SP 1.040+0.01 20.5

Table 4 Application method of chemical admixture

. Water reducing ratio (%)
Types of mix
0 8 16
application Method AE AE
of chemical AE + +
admixture P500 P3000
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Table 5 Mix design
Type W/C S/a W Unit mass (kg/m’) Chemical admixture (OPC x %)
(WRR, %) (%) (%) OPC S G AE P500 P3000
40 39.2 435 647
0 45 40.6 174 387 687 0.024 - -
50 41.7 348 718
40 41.5 400 712
8 45 42.7 160 356 748 1,003 0.020 0.7 -
50 43.6 320 777
40 43.6 365 776
16 45 44.6 146 324 809 0.015 - 0.9
50 45.4 292 835
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Fig. 1 Measured slump of concrete mix
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Fig. 3 Compressive strength according to W/C (water
reducing ratio 0%)
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Fig. 4 Compressive strength according to W/C (water
reducing ratio 8%)
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Fig. 5 Compressive strength according to W/C (water
reducing ratio 16%)
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Fig. 6 Compressive strength according to water reducing
ratio (W/C 40%)
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Fig. 7 Compressive strength according to water reducing
ratio (W/C 45%)
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Fig. 8 Compressive strength according to water reducing
ratio (W/C 50%)
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Fig. 9 Regular probability of test results (Total)

Table 6 Analysis of variance on 28 days compressive strength
(Two way, ANOVA)

Source df+* Sum of | Mean of F Value| P
Squares | Squares
wiC 2 518.59 259.293 70.63 | .000
(A)
*
W(IEI)( 2 805.15 402.577 | 109.66 | .000
AxB 4 107.28 26.821 7.31 .000
Error 27 99.13 3.671 - -
Corrected
Total 35 1530.15 - - -

* WRR : Water Reducing Ratio
** df : Degree of freedom
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Fig. 11 Relationship between compressive strength and C/W
according to WRR
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Table 7 Variables used in the method of least squares

(28 days)
T Plain
ype (WRR 0%)
W/C 50% 314
(C/W 2.0%Y504s) (62.8)
W/C 45% 35.1
(C/W 2.222%Y45,,) (78.0)
W/C 40% 38.4
(C/W 2.5%Y40,,) (96.0)
X' =x((c/m,) Y=x(v,)
6.722 104.90
Xx=x(c/n?,) Y=x(C/W, xY,)
15.188 236.79

% Method of least squares

n = Number of test

C/W, =1/40, 1/45, 1/50,

Y, = WWR 0%( Y0), 8%( ¥8) and 16%( ¥16)
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Fig. 13 Test value and theoretical value by conventional
relationship equation (Eq. 4)
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Table 8 Factors for multiple regression analysis

Type of W/C| Value of Type of Strength
(%) Eq. 4 WRR (%) (MPa)
39.0 0 38.4
40 39.0 8 441
39.0 16 49.1
34.8 0 35.1
45 34.8 39.3
34.8 16 43.2
32.0 0 31.5
50 32.0 354
32.0 16 39.5
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