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Experimental study on the influence of water-binder ratio on mechanical
properties of high strength concrete
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Abstract: In order to study the influence of water-binder ratio on the strength of concrete, the strength grade of C50
and C60 type of high strength concrete were designed and prepared independently, where the functional relationship
between water to binder ratio and compressive strength of concrete at seven and twenty-eight days of age were
established. The reason why the strength increment varies with the ratio of water to binder was analyzed. Results
show that the compressive strength of concrete decreases with the increase of water to binder ratio, which accords
with the primary linear function relation, and the strength increment and relative growth rate decrease with the
increase of water to binder ratio after 7 days, and nearly decrease in a straight line. Therefore, the water-binder
ratio will directly affect the performance of concrete, and if we want to obtain high strength concrete, the design of
reasonable water-glue ratio is the key. After comprehensive analysis and evaluation, there is a suitable range for the
water-binder ratio of high strength concrete, and the performance of concrete is optimal when the water-binder ratio
is 0. 29.

Key words: high strength concrete; mix proportion; water to binder ratio; compressive strength; properties
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Tab.1 Content and proportion of raw materials in high strength concrete

iy i KRME/kg-m @W/ke-m’ fi/kg-m t HAKRE/kg-mC BER/Y SN/ %
14 273 710 1065 150 20 1.14

C50 24 265 716 1074 150 20 1. 14
34 257 721 1081 150 20 1. 14
43 362 685 1028 150 15 L2

C60 54 350 692 1038 150 15 L2
6% 343 696 1044 150 15 1.2
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Fig. 1 Concrete strength test system
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Tab. 2 Performance of high strength concrete for experiment

ek i UNdia R7/MPa R28/MPa Y& /mm

14 0.33 57.4 65. 1 175
C50 24 0.34 55.1 63. 3 175

34 0.35 53.0 59. 6 180

4% 0.29 64. 2 75.9 175
C60 54 0. 30 62.2 72.5 180

6 0.31 60. 5 70. 8 175
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Fig. 2 The ratio of the measured strength to the standard

strength of the two prepared high-strength concrete
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Fig. 3 Relationship between water-binder ratio of high

strength concrete and compressive strength for 7 days
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Fig. 4 Relationship between water-binder ratio and

28-day compressive strength of high strength concrete
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Fig. 5 Relationship between water-binder ratio and

strength increment of high strength concrete after 7 days
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Fig. 6 The relationship between cement ratio of high-strength

concrete and the growth rate of strength after 7 days
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