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Prediction of Equivalent Stress Block Parameters for High Strength Concrete
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Abstract

Recently, a high strength concrete of more than 40 MPa has been increasingly used in practice. However, use of the high
strength concrete may influence on design parameters, particularly stress distribution. This is very true since the current every-
day practice employs equivalent rectangular stress distribution that is derived from normal strength concrete. Subsequently, the
stress distribution seems to be reevaluated and then a new distribution with new parameters needs to be suggested for the high
strength concrete. For this purpose, linear and multiple regression analyses have been carried out in term of using experimental
data for the high strength concrete of 40 to 80 MPa available in literatures. Accordingly, new parameters associated with the
stress distribution have been proposed and employed for the design of flexural and compressive members. Comparative design
examples indicate that designs with new parameters reduce section dimensions compared to those with the current code param-
eters for concrete strengths of 40 to 70 MPa. In particular, for compressive members, design with new parameters exhibit con-
servative compressive force compared to those with the current code parameters.

Keywords : high strength concrete, stress distribution, multiple regression analyses, flexural and compressive members
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Fig. 3 Axial compressive stress-strain curves for different
strengths of concrete
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Fig. 5 Stress distribution for low-strength of concrete
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I 1. Summary of the rectangular stress block parameters in design codes

Reference

a

B

ACI 318 (2005), KCI (2007)

0.85 (f.; in MPa)

0.85-0.008(f,,—30)(0.85> 3, >0.65)

Eurocode 2 (1999)

1.0, for f,, <50 MPa
1.0—(f,,—50)7200
(50<f,,<90 MPa)

* cd™ accfck/yc

— .. The recommended value is 1
— ye(partial factor) :

Persistent& Transient : 1.5
Accidental : 1.2

0.8, for £, <50 MPa
0.8—(f,;,—50)7400
(50<f,,<90 MPa)

Canadian Standards Association (1994)

0.85-0.00157,,,>0.67 (fo+ in MPa)

0.97-0.0025/,,>0.67

Standards New Zealand (1995)

1.07-0.004f,, in which 0.75<a,<0.85
(fck in MPa)

(ACI 318)

ACI 318 TG-5 (2004)

0.85-0.004(f,,—55) in which
0.70< & <0.85 (f in MPa)

(ACI 318)
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