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Experiments for the Fatigue Behavior of High Strength Concrete
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Abstract

In this study, cylindrical concrete specimens with various strength levels were tested to inves-
tigate the fatigue behavior of high strength concrete. Selected test variables were compressive
strength with 4 levels(26 MPa, 54 MPa, 82 MPa, 103 MPa) and maximum stress with 4 levels
(75%. 80%. 85%, 95%). A total of 160 specimens(#100x200 mm) were casted for the test. The
fatigue life was decreased for the higher-strength concrete. A model for S-N; relationship con-
sidering the effect of compressive strength, was proposed, In addition, this model included the
strain rate effect which was modified for the strength level. It was found that the irrecoverable
strain of normal strength concrete was greater than that of high strength concrete. However the
strain increase per cycle of load was great for the higher-strength concrete.

Keywords : fatigue, high strength concrete, strength level, strain rate effect, irrecoverable strain,
fatigue life ratio, strain increase per cycle of load.
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Table 3 Test data for fatigue

]
Comp. Max T\er of| - Ave
strength stress level . fatigue life
. specimens
(\/[Pa) Sux (%0) N;
95 6-+2* 123
. 85 5+2* 1363
26
| 80 5+42* 5738
| 75 3+t 55739
9% | 5+ 100
50 85 L A 968
)
80 6+2r 2528
N 75 5+2* 10117
% 4+ 5%
84 85 6+2* 1045
80 6-+2* 1644
75 4+2* 3484
95 4+1* 46
o *
103 35 4+1 481 -
80 3+1* 1419
75 4+1* 3394

(*: Number of specimens used in strain measurement)

£ =26MPa ol tjsted,

Some= —7.428log N;+108.87, r=0.9666 (1)

f.=52MPa ol tj]3}ed,

Sew= —9.907log Ni+114.25, r=0.983  (2)

f.=84MPa ol &},

Sr=—10.34log N;+113.74, r=0.935  (3)

£ =103MPa o tja}ed,

Seae=—10.07log N;+111.14, r=0.952  (4)
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Table 4 Test data for the effects of strain rate!'®

Srength | Strain rate Max, stress{avg.) I Ratio
level ( /sec) (MPa} ‘ (%)
L |standard test(2x 10:‘5) 2.8 100
Fatigue test(2x107%) 2.7 17

Vg | Standard test<2x1{)"”’> | 56 100
Fatigue test(2x107" ¢ 5.7 118

hg | Standad test(2x107%) 8.7 ! 100
Fatigue test(2x 10"} 10L0 114

UHS standard test(2x 1077 109.2 i 10
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