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An Experlmental Study on the Flexural Fatigue Behavior
of Steel Fiber Reinforced High Strength Concrete Beams with Single Edged Notch

Fgar  ondEr U E e
Koo, Bong-Kuen Kim, Tae-Bong Kim, Hong-Yong

ABSTRACT

The fatigue tests were performed on the high strength concrete beams with single edged
notch which was reinforced steel fiber, The steel fibers were used 1,0 percent by volume
fraction, These were tested consists of constant amplitude tests for different levels of
loading. The test program included endurance limit with repect to flexural fatigue and
relation of load-CMOD(crack mouth opening displacement)., The results of test, it is found
from S-N curve that the fatigue strength for a life of 2 million cycles of load was appro-
ximately 70 percent with respect to the static ultimate strength,
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Fiber | Aggre. |Slump| W/C | $/a | Air Proportion by unit weight (kg/m3)
content max -
ize ) Water{Cement| Fine Coarce | Admix.| Steel
(vo{%) ?mm) (cm)| (%) (%) (%) aggre, | aggre, fiber
1.0 15 8 30 55 3 181 603 830 703 7.2 78.5
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Specimen size = 100 X 100 X 400
Notch depth ratio (oo/r:)) = 0.3

Fiber length E 73 = 30 mm
Aspect ratio (L/D) = 60

1 1 1

2 3 4
CMOD (mm)
Fig. 1 Typical load-CMOD curve

for static test
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Table 2 Test results of flexural fatigue test

Fatigue load (kg)|Number of [Percentage of | Static max.
Beam No, cycle to |static maximum| load after Comment (a)
Min. | Max. |ratio|failure, N| load, % fatigue, kg
FA-1 1 1,090 {b)| Static(e)
FA-2 74 | 814 | 0.09] 200,000 80.0 1,010(1.00)
FA-3 80 | 806 | 0.10 20, 000 80.0 1,150
FA-4 107 | 806 | 0.13{2, 000, 000 80.0 1,583(1,57)
FA-5 0 | 806 0 10 80.0 964 Static(e)
FA-6 80 | 806 | 0.10 6,200 80.0 1,030
FA-7 80 | 806 | 0.10 50, 000 80.0 1,367(1.36)
FA-8 90 | 810 | 0.11{ 900,000 80.4 1,365(1.36)
FA-9 70 | 608 | 0.12)2,000,000 60.4 1,290(1.28)
FA-10 55 | 606 | 0.09(2,000,000 60.2 1,355(1.35)
FA-11 57 | 611 | 0.09]|2, 000, 000 60.7 Continued(d)
102 | 704 | 0.14]2, 000, 000 69.9 Contjnued(e)
119 | 807 | 0.15| 817,360 80.1 Failed(f.s)
FA-12 90 | 706 | 0.13(2,000,000 70.1 1,350(1.34)
FA-13 68 | 707 } 0.10| 160,480 70.2 972(0.97)
FA-14 62 | 712 | 0.09]2, 000, 000 70.7 Continued(d)
74 | 808 | 0.09({2, 000,000 80.2 Continued(e)
81 | 908 | 0.09]1,110,000 90,2 1,311(1.30) [Continued(f)
FA-15 | 137 | 904 | 0.15 58, 310 89.8 1,155(1.15)
FA-16 91 | 906 | 0.10 1,370 90.0 1,057
FA-17 91 | 906 | 0.10 2, 500 90.0 1,118
FA-18 71 814 | 0.09 24, 400 80.8 842
FA-19 71 705 | 0.10 2,400 70.0 Failed(s)

Note : (2) The result of static test was average 1,007 kg.

) (

) is ratio for static maxmum load.

(¢) This specimen was failed during the static cycle load.
(d) This specimen was tested at a higher stress when it did not failed

at 2,000,000 cycle.
(e) This specimen
(f) This specimen

was retested for a second time with higher load.
was retested for a third time with higher load.

(8) This specimen was failed during the fatigue cycle load.
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Fig. 2 S-N curve for steel fiber concrete
using 1.0% by volume
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Fig. 3 S-N curve for 4P and number of

cycle
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