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ABSTRACT As recently material factors have been partially or fully adopted in KCI and KIBSE (LSD), it is required to investigate
the effect of the material factors on shear design provisions for reinforced concrete beams. This study investigated the effect of the
material factors on the shear design provisions in KCI. For the investigation, total 130 reinforced concrete beams with stirrups have
been selected. Through comparison of the test results and the shear design provisions, required strength reduction factors were
evaluated with consideration of probabilistic distribution. Then, the required strength reduction factors were compared to the
equivalent strength reduction factors with the material factors. Through the comparisons, reliability of the shear design provisions
were analyzed. The analysis indicated that the reliability with the material factors were similar to the one with the strength reduction
factor. Since this study has been conducted with the limited test data, further study is required with more general test results.
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Table 1 Shear design provisions for reinforced concrete
beams with stirrups

Provisions Base theory model Safety factqr for
shear design
KCI (2012, 2017)
KBDC (2010) 45° truss model | SRF | ¢=0.75
ACI 318 (2014)
AASHTO (2017) MCFT SRF | ¢=0.90
Variable angle ¢.=0.65
KBDC (2015) truss model MF ¢, =0.9
¢c = 065
CSA (2014) MCFT MF 6, = 0.9
Variable angle 7.=15
Eurocode 2 (2004) truss model MF 5, =1.15
/yc = 15
fib (2010) MCET MF v =115

SRF: strength reduction factor, MF: material factor,
MCFT: modified compression field theory (Vecchio and
Colllins 1986)
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Fig. 1 Comparison of equivalent strength reduction factors

AF7E ZAHEL] ABAFR 0.65°] A 77 A =

KC1(2012)01]A1 AATBFAL A=V, o 7F KCI(2017)
2710 2 93, KCI(2012)°l A dtf& oz 2 A
- R Hl NV, a /P D= PIX = O E YEGHE B

ot ZAYE GFAET T/HETF T AT A Sl gis

T 7)ol VS Bl 1S o 5 Sl

3. MuHZ M7F32|E H Gjo|E{Ho]A
3.1 AIEA ME

KCI(2012 2017) At A7 Eol AsATE 2 &3 43
A7) A F S B f1El o] Aol A= Kl
Committee 103(2016)°l A& AERZ AZZALE B d
O]Ei Hlo] ~(o]a} KCI103DB2)E #113F5ith. KCI103DB2
T F 510718 AR AIEZAYE B AR AvE 2
gt ik oheh, o A g & dekala) v gy e
At A stgol FAG "2 ol o&)] Auls] AR,
KCI(2012, 2017) At AA 7| Fol| A= ol st 7148 Hd+
o] o) whE Ao ] of o] = o] QA gt
uppA] o] Aol A &= Bk A FRAGH L) o] S
O AE = APA =S ol o] Aol A £]sH3
o} 5Egh AW 1) (a/d)7F 28 0 22 A3 of x| E 9= Q)
8l ~ES-Efo] RHlS A gohi= Zlo] ANt o|nE A
ZAZH7E 26T A2 A A E BEgh do] B o] Aol 4] A
sholch. AwA 0 & KCI103DB2o A Ak oh2) ¥hag A
FolAH o] BHEEL] ok AT 7] 7} 2 o]AFel A
A= F 130700] 7, o] Aol A= o] & Al Aol ek A
= AA7= v‘i—*—i of] Z-23} U} Table 2= ©] Aol A 117
T2 RFE H
7rers) % 8&&*@13} X‘ﬂi 4011*1 1S AIEA S A
av AR, p= FALHIE

]
<)
H7

o

3.2 dA7I=e Hlw

AEE 130719 AR} HA22Za8E Ko ] KCI
(2012, 2017)01]}\‘] o =3 FAAIGH T (V) thu] A3 ol A

_11N'

pid

Table 2 Database for shear critical reinforced concrete
beams with stirrups

Properties Region
/. (MPa) 20.0~125.3
d (m) 0.126~0.925
a/d 2.000~4.457
pufvy (MPa) 0.285~2.636
p 0.010~0.057
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Fig. 2 Comparison of the test results with KCI shear
design provisions with no strength reduction factor
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Fig. 3 Equivalent strength reduction factor for RC beams
with stirrups
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Fig. 4 Comparison of normal distribution and t-distribution
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Table 3 Shear reinforcement information of the groups
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Fig. 5 Required strength reduction factor for 2.5 % failure
fraction
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Fig. 7 Comparison of the test results with KCI shear design provisions with strength reduction factor or material factor
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