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SYNOPSIS

This is the summary of two papers entitled as "Behaviors of Stirrups under
Fatigue Loading" (Concrete Journal of JCI, Vol.19, No.5, 1981) and "Fatigue
Strength in Shear of Beam without Web Reinforcement —— Influence of Load Range
on Fatigue in Shear" (Concrete Journal of JCI, Vol.20, No.9, 1982).
An equation for the prediction of the fatigue strength in shear of beam without
shear reinforcement is proposed. This equation includes the influence of load
range.
Using this equation a procedure is derived to calculate the average strain of
shear reinforcement under general variable loading. This procedure is based on
a newly developed idea that the strains during the subsequent loading are
essentially the same in spite of the difference of the previous loading history,
if the stirrup strains produced by the same applied shear forces are same.
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Fatigue tests of eleven T-beams with stirrups, four rectangular beams with bent-up
bars and inclined stirrups and sixteen rectangular beams without shear reinforcement
were carried out. Based on the test results, an equation for the prediction of the fatigue
strength in shear of beam without shear reinforcement is proposed. This equation
includes the influence of load range. Using this equation a procedure is derived to
calculate the average strain of shear reinforcement under general variable loading. This
procedure is based on a newly developed idea that the strains during the subsequent
loading are essentially the same in spite of the difference of the previous loading history,
if the stirrup strains produced by the same applied shear forces are same. The fatigue
strength of a beam can be evaluated from the stress range calculated by this procedure.

~ Notation
a : shear span, distance between center of the load and support A

Ab : area of bent-up bars within a distance s i.
: area of inclined stirrups within a distance s
: total area of tension reinforcement
: area of vertical stirrups within a distance s
: area of web reinforcement within a distance s
beam width

bw : web width
Q"3:;Bkwk....k

d : effective depth (mm), distance from extreme compression fiber to centroid of
tension reinforcement

Es I Young’s modulus of steel
Ew : Young’s modulus of web reinforcement
L’ : cylinder strength of concrete (MPa)
fwy : yield strength of web reinforcement

M.S. : maximum size of coarse aggregate
N : number of loading cycles
Ne : number of loading cycles when stirrup strains begin to increase

N,_.q : equivalent number of loading cycles
N, : tested fatigue life
NI, : number of loading cycles at the first fracture of stirrup
p : reinforcement ratio, =A5/(bd)

pw : reinforcement ratio, =As/(bwd)
7 = Vmin/ Vmax
s : spacing of shear reinforcement
5 : average spacing of shear reinforcement

fi* Department of Civil Engineering.
































































