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ABSTRACT

As concrete structures are getting larger, higher, longer, and specialized, it is more required to develop steel
fiber concrete and apply to the real world. In this research, it is aimed to have fatigue strength examined,
varying the steel fiber content by 0%, 0.75%, 1.009%, 1.25%, by experimental study of Two-spans Beam with
Steel Fibrous with repeated loads. The ultimate load and the initial load of flexural cracking were measured by
static test. In addition, the load versus strain relation, load versus strain relation, load versus deflection relation,
crack pattern and fracture mode by increasing weight was observed. On the other hand, the crack propagation
and the modes of fracture according to cycle number and the relation of cycle loading to deflection relation and
strain relation was observed by fatigue test.

As the result of fatigue test, Two-spans Beam without Steel Fibrous was failed at 60~70% of the static
ultimate strength and it could be concluded that fatigue strength to two million cycle was around 67.2% by S-N
curve. On the other hand, that with Steel Fibrous was failed at 66~85% of the static ultimate strength and it
could be concluded fatigue strength to two million cycle around 71.7%.

Keyword : the steel fibrous concrete, two—spans bewn, Vi-the steel fibrous content varying, S-N curve
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Table 2 Mix proportion
. Unit volume (kg/m’)
Seres | Spe | Shmo Gro We | s sp
(m) (Cm) 0. ©, 0, \' C S G ( ,g/m’) Vf (%)
RC1 2 10 2 425 457 156.24 433 711.24 9%51.33 366 0

SFRC 1 25 6 26 25 457 156.24 433 711.24 P13 1732 0.7

SFRC 2 2% 4 425 457 1%6.24 433 711.24 B1.24 2598 1.00

SFRC 3 2% 4 425 457 16993 433 703.65 U615 2165 125
SP @ Superplasticizers, V¢ : Fibrous content
Table 3 Test results of compressive and splitting tensile strength

Compressive strength Tensile strength
Series (fck) kgf/ CHl (fsp) kgf/ et fck/fsp
7-day 28-day T-day 28-day
RC 1 (Vi=0%) 283 421 265 40.17 1048

SFRC 1 (V#0.75%) 276 431 341 5061 851

SFRC 2 (Vi=1.00%) 29% 450 408 5458 824

SFRC 3 (V=1.259%6) 312 475 474 66.74 712
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Fig. 1 Shape of test beams and loading arrangement (plane unit : cm, section unit : mm)

Table 4 Detail test specimens

£ S Fibrous Shear
Series " gfc}‘ " (éi(f content | span-depth
¢ Vi (%) | ratio (a/d)
RC 1~4 421 | 22X30X360 Q 33
SFRC 1-1~5 | 431 | 22X30X360 0.5 33
SFRC 2-1~5| 450 | 22X30X360 1.00 33
SFRC 3-1~5| 475 | 22X30%X360 125 3.3
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Table 5 Results of static test

Name of beams | fa (kef/cm) Vi (%) NP (tf) PP (tf) P, (tf) =P, (tf) Failure mode
RC1 421 0 10.0 6.2 140 220 Flexure
FRC 1-1 210 41 1. 24, Fl
S 41 0T 210 5 exure
SFRC 1-2 100 11.0 195 255 Flexure
SFRC 2-1 50 100 16.0 6.4 205 230 Flexure
SFRC 2-2 ) 190 50 210 255 Flexure
SFRC 3-1 12, 10.1 22. 240
AT 195 0 0 Flexure
SFRC 3-2 180 11.0 22.0 25.0 Flexure
fa : Compressive strength of concrete, Vi : Fibrous content, NP : First negative flexural cracking load,
PP:. : First positive flexural cracking load, Py : Static yield load, P, © Static ultimate load to failure
*P, is the power of one actuater
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Table 6 Results of fatigue test

Name of beams |Recycle speed(Hz)| Pmax (tf) Prin (tf) Sm (%) N, (cycle) Failure mode
RC2 132 1.3 60 4,490,000 Flexure(T)
RC3 14.3 14 65 2,179,000 Flexure(T)
RC4 154 15 70 1,670,000 Flexure(T)

SFRCi-3 16.3 16 65 2,639,000 Flexure(T)
SFRCi-4 175 1.8 70 2,577,000 Flexure(T)
SFRC1-5 - 188 19 i) 2,148,500 Flexure(T)
SFRC2-3 g 18.3 18 R 776,897 Flexure(T)
SFRC2-4 194 19 80 750,000 Flexure(T)
SFRC2-5 21.9 2.2 90 663,220 Flexure
SFRC3-3 196 2.0 80 44 690 Flexure
SFRC3-4 184 18 75 443,922 Flexure
SFRC3-5 196 2.0 80 435599 Flexure

Parex - maximum load, Prin @ minimum load, Sm * percentage of static maximum load
Ny © number of cycle to failure, T : tensile bar breaking
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