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c. High-strength low-density concrete (HSLDC).  LDC can be made with strength 
considerably greater than 35 MPa.  Concretes with compressive strengths as high as about 
75 MPa (11,000 psi) have been made.  However, at some point above 35 MPa, the innate 
strength properties of the LDA can become limiting in compressive-strength development.  This 
is called the limiting strength.  The limiting strength varies considerably among sources and 
types of LDA and must be determined by laboratory testing. 

 
d. Tensile strength. 
 
(1) Tensile strength is commonly measured in LDC by ASTM C 496, which is a splitting 

tensile-strength test.  Tensile strength is more affected by the properties of LDA than is 
compressive strength.  The tensile strength of LDC averages about 15 percent lower than the 
tensile strength of NDC, but there is considerable variation.  This effect is particularly evident in 
high-strength mixtures. 

 
(2) It is recommended that equations in ACI 318, which generate estimates of tension and 

torsion properties of concrete structural elements, based on compressive-strength inputs, not be 
used for LDC calculations for compressive strengths greater than 35 MPa.  These properties 
should be measured in a testing program, rather than by relying on the calculation. 

 
e. Modulus of elasticity.  The modulus of elasticity of concrete is a composite property 

derived from the modulus of the individual components.  The modulus of NDA ranges from 
about 50 to 100 GPa (7.3 to 14.5 × 106 psi), resulting in a modulus for NDC ranging from about 
25 to 50 GPa (3.6 to 7.3 × 106 psi).  Because of the lower modulus of LDA, the modulus of LDC 
is lower than that of NDC.  Typical values range from 15 to 25 GPa (2.2 to 3.6 × 106 psi), which 
is close to the modulus of the mortar fraction.  For practical design considerations, the modulus 
of concretes with densities between 1,440 and 2,500 kg/m3 (90 to 155 lb/ft3) and within strength 
ranges up to 35 MPa (5,070 psi) can be represented by the standard formula (Pauw 1960) 

 
E = 0.04 ω1.5 √ fc

′ 
 

or 
 

E = 33ω1.5√ fc
′  (in non-SI) 

where 

 E  = modulus of elasticity in MPa (psi) 
 ω  = density in kg/m3 (lb/ft3) 
 fc

′  = compressive strength in MPa of a 152- by 305-mm (6- by 12- in.) cylinder 
 

This formula clearly overestimates the modulus for HSLDC.  The formula has been modified to 
more reasonably estimate the modulus of HSLDC and is presented by ACI 213R as follows: 

 
 

E = C ω1.5 √ fc
′ 

 










