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UNDER CHAPTER-PROPERTIES:

The modulus of elasticity of conventional-strength concrete generally

increases proportionally to the square root of the compressive strength.

While many empirical equations for predicting modulus of elasticity have

been proposed, few equations predict the modulus of elasticity of highstrength

concrete as accurately as they do for conventional-strength concrete.

ACI Committee 363 reports that the following equation has generally

proven to be a reliable lower bound expression for normal density highstrength

concrete based on most high-strength concrete data collected:

Ec = 40,000 (fc ′) 0.5 + 1,000,000 (for 3000 psi < fc ′ < 12,000 psi

Ec = 3320 (fc ′) 0.5 + 6900 (for 21 MPa < fc ′ < 83 MPa

However, based on recent studies (Gross and Burns, 1999; Myers and

Carrasquillo, 1999), the Committee cautions that when this expression is

used, significant underestimations can occur. The measured modulus of

elasticity is highly sensitive to the moisture content of the test specimen. It

is believed that this is due to the effect of drying at the interfacial transition

zone. For a given concrete, the modulus of elasticity of specimens tested

in a wet condition is about 15 percent higher than specimens tested dry.

Investigators with the Research Committee on High-strength Concrete

of the Architectural Institute of Japan (AIJ) performed multiple regression

analyses on over 3,000 data where compressive strength and unit weight
(density) were taken as the explanatory variables and modulus of elasticity

as the target variable (Tomosawa and Noguchi, 1995). The compressive

strength of the investigated normal density concretes ranged from 20 to

160 MPa (3000 to 23,000 psi). Based on the results, the following equation

was proposed:

E = k1*k2*3.35*104*(_/2.4)2*(_B/60)1/3

where,

k1 = coarse aggregate correction factor

k2 = mineral admixture correction factor

_ = unit weight (density), kg/m3

_B = measured compressive strength, MPa.

Figures 4.3a and 4.3b present the measured elastic moduli for the six commercially

available high-strength concretes studied by Burg and Ost (1992).

In general, the measured modulus of elasticity fell between the values

predicted by the equations in ACI 318 and ACI 363.
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