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Abstract

The maturity concept (a function of concrete temperature and
age) is utilized for estimating the compressive strength of structures
such as highway pavements , foundations , bridges and other highway
structures , also this concept may be used to schedule construction
activities such as removal of forms time in cold weather in addition to
estimating the value of concrete strength , also this method may be
established for economical in less the number of specimens , and it is
nondestructive method and reduces project building time.

The current research aims at studying the maturity concept in
order to predict the early and ultimate concrete compressive strength by
laboratory testing a number of concrete samples then finding a
relationship between maturity and compressive strength of concrete
through mathematical models that conclude the compressive strength
through the following main variable parameters :

1. Two concrete mixes, with and without 15% micro silica as a cement

weight replacement designated (M2) and (M1) respectively.

2. Three concrete mixes by weight namely, (1:2:4, 1:1.5:3 , and 1:1:2)
of cement contents (325,400, and 515 Kg/m?) respectively at uniform
consistency that is a constant slump of (75-100 mm) for both(M1)
and (M2).

3. Two curing methods, moist and air cured.

4. Testing the concrete compressive strength at (1,2,3,7,14, & 28) days .

The concrete internal temperature for the maturity specimens
was measured for (28) days : at the 1% two days at intervals of half an
hour then at intervals of (3 hrs) for the 3™ and 4" day, while at
intervals of (6 hrs) until (28) days.

The results indicated that strength development was faster at

early ages reaching at the 3™ day more than 50% of that at (28) days.
Regarding the heat of hydration, it was higher at the 1 day than that at
the 2" day, fluctuating during the 1% (48 hrs) . The fluctuation reduce

gradually to a steady rate at later ages, where the temperature in mix
(1:1:2M1 moist cured) was (28.2 , 24.4 ) at days (1 , 2) respectively

then being (21.1-23.0 ) at the other remaining ages. the compressive

strength for the air cured specimen was less than that moist cured for
same mix and the reduction ranging from (6.2-50.5 %) for all mixes and

at all ages. While the heat of hydration for all mixes and at all ages



(except the 1% day) was higher for air cured specimens than that moist
cured for same condition , as in (1:1.5:3M1 moist cured) mix The internal
concrete temperature was (27.4 , 23.0 %) for (1,2 days) respectively then

(21.0-22.0 %) at all other ages. When the same mix was air cured the
internal temperature was (26.2-24.6 %) for (1,2 days) respectively to be
followed by (22.5-23.7 ) for all other ages. As the cement content

increased from (325 to 515 Kg/m?) the compressive strength and heat of
hydration (for mixes M1) increased accordingly. The addition of silica
caused an increase in strength in air cured mixes especially in rich to
moderate mixes and at later ages in opposite of moist cure . Also the
addition of silica lowered the internal concrete temperature for M1 mixes
(at high and moderate cement contents) in opposite of few cement
contents. The difference between the properties (strength) of the in place
concrete to laboratory tested concrete may be illustrated (defined) by a
degree of confidence for a maturity-strength relationship. This
relationship may be utilized also for predicting concrete strength as a
percentage of designed (ultimate) strength at any age for the purposes of
reshoring, cold weather protection, determination of proper time for
loading, cutting, or opening for service, and finally acceptance of the
concrete . Finally a fair agreement between theoretical and experimental
was obtained through mathematical models of the compressive strength
of concrete .
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