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Flexural Fatigue Behavior of Steel Fiber Reinforced Concrete Structures
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Abstract

In this thesis, the fatigue tests were performed on a series of SFRC(steel fiber reinforced concrete) to inv-
estigate the fatigue behavior of SFRC varying with the steel fiber contents and the steel fiber aspect ratios.
The three point loading system is used in the fatigue tests. In these tests, relations between the repeated
loading cycles and the mid-span deflections, number of repeated loading cycles when specimen was fractured
were observed. On this basis, the mid-span deflections, the elastic strain energy and inelastic strain energy of
SFRC were studied. A S—N curve was drawn to present the fatigue strength of SFRC beam.

From the test results, by increasing the steel fiber content the energy lost on the permanent deformation
decreases and the energy spent on crack growth increases. But in case of SFRC with the same steel fiber
content the higher the steel fiber aspect ratio is, the less the elastic strain energy is. According to
S—N curve drawn by the regression analysis on the fatugue test results, the fatigue strength with
2,000,000 repeated loading cycles in SFRC with the steel fiber content is 1.0% shows about 70% on the

first crack static flexural strength.
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Table 1. Material properties of steel fiber,

A4 (D)mm) Hol(L)mmy) &-4u(L./D) U (g/em®) g3 (kef o) B (kef fcm?)
0.6 36.48,60 60,80,100 7.85 2,020,000 2,110~2,400
Table 2. The chemical components and physical properties of cement.
CSi0f%)  ALO(%) FeO4%) CaO%) MgO(%)  So®)  NaO(%) KOy 77 Wy HEEsmg)
208 6.3 3.2 62.1 3.3 2.3 0.12 0.8 10 3z 3200
Table 3. Mix proportion of concrete.
[ Bl Esies) EUES) HAEy HER e (kgf/m?)
_AHAARmm)  Hslem) HA%) WIC(%) %) g AlE 2 #ead
Y 0o 20 384 45 18 482 we 936
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Table 4. The percentage of first static flexural cracking strength.

SRRSO R Po PP
05 % 800 075
10 WS 0.70~085
15 8 90 075
Lo 0 85 015
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Fig.1 The general view of fatigue tests.
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Fig.2 The relationship between number of repeated loading cycles
and mid-span deflection for the fiber content.
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Fig.4 The relationship between number of repeated loading cycles
and mid-span deflection for fiber aspect ratio.
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Fig.3 The relationship between fiber content and mid-span
deflection.
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Fig.5 The relationship between fiber aspect ratio and mid-span
deflection.
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Table 5. The refationship between fiber content and strain energy.

[ &9 kgf - mm]
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v 1 v v
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00 6010 615 5690 490 8410
w0 419 3980 050 4040 615 7670
W0 % 5490 300 580+ 7250
W0 240 6LO0 240 5750 720 6890
50 615 6790 4 6040 x50
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B x 7280 % 6760 1640 69.30
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Table 6. The relationship between fiber aspect ratioc and strain
energy.
[5+¢] : kegf - mm)]
W Lb=R0  Ub=w D=0

N I v I v ! U

1 9880 4530 49.40 40.50 2440 34.00
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o0 0.10 52.30 6.80 38.40 0.01 20.70
000 920 49.80 490 50.00 6.02 19.50
30000 7.50 51.60 6.15 56.90 * 21.90
40000 3.02 4130 0.50 4040 240 41.50
50000 490 34.50 3.00 51.80 8.52 43.60
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Table 7. Fatigue test result.

Prmax| Pa N H]| o
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0.70 2,000,000% 20051 3] o)
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Fig.6 The S—N curve of SFRC beam.
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