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An Experimental Study on the Strength Control of
High Fluidity Concrete by Maturity
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ABSTRACT

The strength development of concrete is influenced by temperature and cement type
which greatly affect hydration degree of cement. There is not pertinent concrete
strength management method in our nation. :

There are several methods for estimating the in-place strength of concrete. One such
method is the maturity concept. The maturity concept is based on the fact that
concrete gains strength with time as a result of the cement hydration and, thus the
strength of concrete is related to the degree of hydration of the cement in concrete. The
rate of hydration, as in any chemical reaction, depends primarily on the concrete
temperature during hydration. Thus, the strength of concrete is function of its
time-temperature history.

This goals of the present study are to investigate a relationship between strength of
high-fluidity concrete and maturity that is expressed as a function of an integral of the
curing period and temperature, predict strength of concrete.

Keywords : maturity, equivalent age, strength management, hydration degree, curing
temperature, temperature history, high fluidity concrete, strength prediction
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Table 1 Age conversation factor vs. curing temperature

Temp- | 7410 —%—11% exol £ (1€
0 10 | 0.333 0.151

5 15 | 0.500 0.292

95 | 35 | 1.167 1260

30 | 40 | 1333 1574

40 | 50 | 1.667 2408
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Table 2 Experimental Program

Analytical
part
Using
functions

Experimental part

Binder Curing Item of
type”® temp.(C) test
0O.P.C 5
0.P.C-FA30 10
H.B.C 20
B.8.C 30
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Table 3 Physical & chemical properties of cement

Setting .
.. | Finen : Chemical
Cement Spec1'hc oss tu'ne compound
type |gravity (/' g) (h:m)
’ Initial| Final | CaO { SiO2 | Al2Os
0.P.C| 3.15 }3,200{4:50|7:05|64.8|24.2| 3.1
H.B.C!| 3.20 |4,13016:00]9:40(63.2|25.3| 2.7
B.S.C| 2.98 [4.000}3:40]7:05]52.4|26.1] 9.0
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Table 4 Properties of using materials

_ Specific gravity : 2.31
Fly-ash Fineness : 3.228{cr/g)
Admixture Super Component, t hPoncarboxyhc
: ether
plasticizer Specific gravity @ 1.04~1.06
. Spec. gravity :
Fine Gmax:2.5mn 2 60
aggregate i :
FM: 2.60 Absorption
1.66
Aggregate YR
Spec.gravity:
Coarse | Gmax: 5mn
2.56
aggregate Absorption :
F.M: 6.61 1.88
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Table 5 The mix proportion of hihg-fluidity concrete
Repla. X X
W/B | Type of | s/a of | Unit weight (kg/m?)
(%) | cement | (%) {fly-ash
(%) W] C|FA} S| G
0 500( O 1804({802
O.P.
35 P.C 50 30 175 350150|776|773
H.B.C 0 500 0 |808]805
B.S.C 0 500! 0 |793]790
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Fig. 3 Mix method
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Fig. 4 Development of compressive strength with age
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(b) The function based upon the Arrhenius equation

Fig. 5 Compressive strength verse maturity
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Fig. 6 Compressive strength verse maturity
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Table 6 A constant calculated by Plowman equation

S =a + b log(M)

b | o [ v |

O.P.C 209.98 112.61 0.9358
0.P.C-FA30 90.822 108.78 0.8860

H.B.C 61.584 91.092 0.9593

B.S.C 117.36 109.08 0.9293
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