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AN ANALYTICAL STUDY FOR THE TENSION STIFFNESS OF REINFORCED
CONCRETE MEMBERS ON THE BASIS OF BOND-SLIP MECHANISM
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By Hiromichi YOSHIKAWA and Tada-aki TANABE

Tension stiffening in a reinforced concrete member has been known to result from

crack formation and bond-slip between the reinforcing bars and the surrounding

concrete. The authors develop an analytical model for the stiffness of reinforced con-

crete uniaxial members with gradually forming cracks based on the bond-slip

mechanism. Crack strain, defined by the derivative of the local slip, is introduced as

inelastic strain and contributes to making resonable formulation for the analysis of a

cracked concrete field. In the paper, purely theoletical solutions of stress~total strain

relations of cracked reinforced concrete are presented for both linear elastic and elastic

brittle fracture models of local bond-slip relations. Finally, the authors’ model is prop-

osed and compared with experimental results from other researchers.
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Table 1

Major Studies on Tension Stiffness.

Based Concept

Researchers

a)
Tension Stiffening Methad

Stress~ strain relation of concrete
n softening region is prescribed.

Scanlon (1971)
Lin,Scordelis €1975)
Shirai, Satoh (1978)
Milfard, Schnobrich (1984)

b
Simplfied Analytical Modeling for Isenberg, Adham (1975) 1
design use, CEB -Manual (1881) 2)
Leonhardt, Fatkner (1977) 5)

<)

Experimental Approach

Vecchio, Collins (1982)
Rizkalla, Hwang (1984)

18)
10)

d)
Crack Strain Method

Tanabe, Yoshikawa (1984)

16)

e)
Analytical Modeling based on the
Bond Characteristics.

Floegl , Mang (1982)
Shirai, Satoh (1983)

3)
13)
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Fig.1 Stress~Strain Relation and Stiffness of Cracked Rein-

forced Concrete based on “Crack Strain Concept”.
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Fig.2 General Aspects of Bond Characteristics of A Cracked

Reinforced Concrete Member in Uniaxial Tension,
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Fig.3 Simplified Local Bond Stress Versus Local Slip
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