Journal of the Korea Concrete Institute
Vol. 28, No. 1, pp. 95~104, February, 2016
http://dx.doi.org/10.4334/JKCI.2016.28.1.095

pISSN 1229-5515
elSSN 2234-2842

Zdw B 232 E ¥ds oidHol wE X|H HiEtsaiEe] dA|
VESTRINE TR LA S TR
Vojristn Engetnt YaAdstn AU PG elelxoleln

Design of Ground Floor Slab According to the Method for Evaluating
the Tensile Performance of Steel Fiber Reinforced Concrete

Jong-Han Lee,” Baik-Soon Cho,”* and Chang-Oh Cho”
"Department of Civil Engineering, Daegu University, Gyeongsan, 712-714, Rep. of Korea

IDepartment of Civil and Environmental Engineering, Inje University, Gimhae, 621-749, Rep. of Korea
YHIC Corporation, Gimhae, 621-872, Rep. of Korea

ABSTRACT Flexural strength of concrete ground slab reinforced with steel fiber is evaluated using the equivalent flexural strength
ratio of steel fiber reinforced concrete based on the yield line theory. Recently, the European standard specifies that the tensile
performance of the steel fiber reinforced concrete be evaluated directly from the residual flexural strength after the cracking of

concrete. Thus, in the study, an experiment was carried out to evaluate the conventional equivalent flexural strength ratio and the

residual flexural strength of the steel fiber reinforced concrete. Then the design flexural strength was investigated according to the

location of a point load, based on the ratio of the radius of contact area of the load to the radius of relative stiffness. Design flexural
capacity obtained from ACI 360R-10 was smaller than that from TR 34 (2003 & 2013). In addition, TR 34 (2013), which evaluates
the design flexural capacity based on the residual flexural strength, showed slightly smaller value than TR 34 (2003).
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2.1 Technical Report 34 7|&
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FH vue 22 E LB sk Ao =w A7 B E
Avks 1 sh7] wWitel AldoR T EHEE A
AtA dot. webA, AAFE FASE AR vieER
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Fig. 1 Flexural fracture model of the ground supported slab
due to a point load modified from TR 34 (2003)¥
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Fig. 2 Stress and strain distributions of the steel fiber
reinforced concrete ground floor slab defined in the
TR 34 (2013)°
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2.2 ACI 360R 7|&

He] TR 34 (2003)“ 7F=s
3k A A 7]F<1 ACI 360R-10 (2013)"= A
Ath =, S B 2P E vgEgRe] A
= BHAE NEQ] T BAENE o] g3t Al
AFEHCE ACI 360R-100] AAE g 2Hg 28 3159 &
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Fig. 3 The ratio of ultimate flexural strength of ACI 360R-10
(2013) to TR 34 (2013) for the internal, edge, and corner

loads
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(b) Residual flexural strength (f ;)

Fig. 4 Post-cracking flexural strength of steel fiber reinforced
concrete for the design of ground floor slab
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Table 1 Mix proportion of concrete (kg/m®)

Cement | Water | Gravel | Sand | Silica fume | Plasticizer
400 198 1065 663 20 1.2

Fig. 5 Picture of the steel fiber
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7] 9 el vdS g Atk 2447 AEA
A F ExoA 7AWl ASTM *—A@E% 28 24417 A7k
A 23+1°C 2o A TE Wb cMOD A xR
v AF AA 3d Aol FRA Ao #de FEd)
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A 24X ZF 7R FRollA FAY ST

2 AP FF sHell Zol(depth) 12.5 mm, &
(width) 5mm%] &5 AAAFH Y. £ AFofA AFEH 7
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(el dolell tigk AF vt 8091 A E A
%ﬁ}oﬂ‘:}(Flg 5 zLZ) 7380 AT = 1,200 MPa©]
o, EQ1EL HuH] 0.5%E FAE $AHHE 40 kg/mPoll
gk Adel dist 284S gRety] f8] ASTM 2
Rl CMOD AFRE 717 10714 Al 2shSiTt.

ASTM AL ASTM C 1609 (2007) T8-S 3]
300 kN 8§52 AZAIF7E AFEste] AA =AY 2™
BE XA57] Sl ARAIE7]9 spitol AA staAA
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steA Aol A EHE Y AXHS AA L
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(b) Test for residual flexural strength (fp ;)

Fig. 6 Flexural tests of steel fiber reinforced concrete beam
according to (a) ASTM C 1609 and (b) BS EN 14651
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2450tk Fig. 6(a) ASTM C 1609 73+
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AS FE3 A 5 ASTM A3} o2 Algolt)
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= S54357] 9t €% 5mm2 Clip on Gages AFE-3}
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AEA 7] F2HE AAAE 0.2 mm/min. 2] £ 5EF 3.5 mm
CMODE &1k wj7h2] oF 153 3 A EH ST Fig.
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(a) Stress and deflection curve
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w
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Fig. 7 Stress-deflection and stress-CMOD curves obtained
from the ASTM and CMOD flexural tests, respectively
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Table 2 Average value for the ASTM flexural test results

Foo| e | S | M | T | TR | g
(MPa) | (MPa) | (MPa) | (MPa) | (Joule) | (Joule) | ~ “*

1.18
468 | 642 | 622 | 463 | 29.8 | 122.6 0.09)

Note) value in parenthesis is standard deviation

Table 3 Average value for the CMOD flexural test results

fL fR,l fR,Z fli’ﬁ3 fli’A
(MPa) | (MPa) | (MPa) | (MPa) | (MPa)

410 4.29 4.82 472 433
' (0.46) (0.66) (0.62) (0.57)

Note) values in parentheses are standard deviation
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Fig. 10 Ultimate flexural capacity of the ground supported
slab with a thickness of 150 mm and concrete
compressive strength of 35 MPa
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of the ground supported slab for the concrete
compressive strength of 35 MPa with a variance in
the thickness of slab
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