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Material Resistance Factors for Reinforced Concrete
Flexural and Compression Members
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ABSTRACT

In the Ultimate Strength Design, the design strength of a member is determined by
multiplying the strength reduction factor to the nominal strength. This concept may be
a reasonable approach, however it can not consider failure modes appropriately.
Moreover, column design strength diagram shows an abrupt change at a low level of
axial load, which does not seem to be reasonable. This research compares the design
strength determined by the strength reduction factor with the design strength
determined by the proposed material resistance factors. As the material resistance
factors for flexure and compression, 0.65 and 0.90 are proposed for concrete and steel,
respectively. The design strength calculation process by applying material resistance
factors addresses failure modes more effectively than by applying member strength
reduction factor, and provides more reasonable design strength for reinforced concrete
flexural and compression members.

Keywords : design strength, flexure and compression, strength reduction factor,
material resistance factor, ductility.

* REY 93t EEFEI A} 2 =20 fE £0/E 2000 8% 31UV BHElE B
» 33 dddidn EEFEY Ras ZAIH 20006 10830 Eo/8lEte AMsHSCH

232 Esfe=g% 12323 2000.4. 21



.M 8

19509 Fite)] o] Foln FABETZE
A ZFEAAYY =98 FANHEAE o
dHo Fa3 A7t HAu o, MARE
2ol A f2 w=me 2 gE )

< g3t ¥& BS. CEB, DIN £¢
AAZIEANA ABHE A= AFE g 3
£3te BE<AA s (partial safety factor)9]
MdE Adedn, v=FL ACI 318-56 coded]
N ZAM KT o] FERAASFY A
< AgaRod! e =@ B AzHom
FAAEN BAAFER ZFegidAss 29
A3 MEde At ? oldd AA
theled Gamble®& ®]71438 olf(non-technical
reason) 2Adte] RE<kAA R ALdo] A
HA52] gokttn AHsd. e 1968
d HIZEZINEFZFAIEAMA ACI MY A=
AAYe] AVlE F 19839%EH ZAYEFFA|
el 8 dAYez At

o] & /A Mde Zze] AHE AT Yo
22 ol o] ¢ Y3idne HAdalr] ol
9, H3 4SS BE EREAY AAAR
AoA FEbAA S Jldol EU FFHolg
o “‘0121‘:} BAATE AERLASFE A L8
I @ dAEYe 3y zﬂoﬂ_ 0.85¢]

57:1’"7*“'7‘ ¢, AE3 Y U &g
At v EAde. dASAAT ¢ P, whet
217] g ZER2ATE 490 & 6P}
0.1/, A, ©13% ZASdE 0.7 B& 0.759 7%
E’Jiﬁl—r .5 HBsta, L o5t ZF o
st e ¢ 9% ¢, 8 Yo met JHRs] 2
ek, wEkA, Fig. 13 2], R disld e
AP EAGX = (strain ductility index)ol #HA
o] 0.859 AEALAFE Age=d b8k
3 UgAEE Al @e 7 5de %—?J_ﬂ
AP EAJAFE ZAdds FRARTG 3L 7
SR ATE JLeA Hol gAE ?4%*301
doso ddxn & 4 v}, =3, Fig. 29 2
o] B=ZLALe] HENEH ¢.P, = 0.1f4 4,
X AAZ=e] ¥t §2% Fel(hump T

22

A)E Holedl, £ 0.1/.A4, 2% 84

AZ=7E 718 Folok He olgE Egdez
A str] g},
.90
Beam - kc) (1999)
.851
Son & Lee
80/ /l/ ¢-055+o15§ (Tie)
o /" Tied column \
5] [ -Keress)
o ST
I P

1 2 3 4 5 6 71 8 9
Strain Ductility Index

Fig. 1 Strength reduction factors for strain ductility index

600

Pe=004
= 500 fox = 240 kgficm?
h = 2
‘g' s00} r—.ll f, = 3000 kgffcm
[]
Q B
& 300 @ P, Son & Lee
= e
= 200; _[Ii N
é Tied Column ;
100 h=60cm i/
¥=0.90 S
a XA

0 10 20 30 40 50 60 70 80
Moment [ton-m]

Fig. 2 Design strength of reinforced concrete column
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