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Material Factors for Gravitational Loads-Governed
Limit State of Korean Highway Bridge Design Code
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1-ap4(6,/6,)
1-apy

0.85(1-pg,) + Ecp 6,76,) .0 0.85+ 5cp (6,76,)
0.85(1—pg,) + Py ¢ 0.85+ pg,

Y (es’ec) = 9s
4.2)

Yep (es ) ec) = ec

A7IA y = T7HAZATH o= AFEATelt oA ¢ s 2
gES dIS AFsh] fst] ARgEn. pe AREIHE Ao
A AEAINE  pu=paf,/fy . FFTAYS AEHAIHE

5cp =Pep fs/ fcki Xéﬂ?}j—]ﬂ—
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siol AR 0w HolH Tk

q)fl(es’ec):d)fl_\llfl’ q)cp(es’ec)zd)cp_\vcp (43)
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A 210708 FFA @I} 56712 HEFA el diste] FAHET
ZAAVNE(F=Z A ESE] k%818, 1999)e4 A oE RCHA <
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ATHEIAE, 2015). A&} oA
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4.1 AsAs B AEdand mE 7S

A=A F rddn] S7HAEAS
A= <7 R
95 ec P11 Pep Vi Wep
1 . .
2% 5} 0 0.88 0.68
o] A Z 0.90 0.65 0.2 0.85 0.70
(2000)
A=A 3} 0.3 0.82 0.72
db; 0.1 091 074
A A 0.93 0.72 0.2 0.89 0.76
0.3 0.87 0.77
0.1 0.89 0.75
AFE
e AA A 0.90 0.73 0.2 0.87 0.76
0.3 0.85 0.77
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A7) A AF-AARAZL

. A AL E/ st Al AgAT  ABAS
A gz

Yoc Yow i b bep 0, 0,

UsD - 1.300 1.300 2.150 0.85 0.70 - -
L3 AATEIL 1.250 1.500 1.800

LSD - - 090 0.65
=33k A A El4 1500 1.500 -
=35k A A e 1.162 1.395 1.674

%A% LSD 090 075 - -
=33k A A El4  1.395 1.395 -

Reference 0.63<£<1.00 1.280 1.408 1.378 090 0.75 - -
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P fl pcp

MInH_ I((I)fl \Vfl(es!ec’pﬂ)) dpfl I((I)cp \ch(es'ec’pcp)) dpcp (44)

S C

p fl pcp

2 2 GFEA dste]  AEATwe Ay Egke 47
Ph =Py =035, Py =pp=002% At F U 4HFFA 57HAF
AdE 2@2)E Agsth 2@4 HAs 2AE Fo=En 3 9 <t

FAL] AFATE FA nHEd HA Y AmATE AN F Uk
2(4.4)8] FAZFE 12k Q20 WEAS Tt tE o] f &

T 4 gk

Blﬁ pcp
6Xml_I:_J.SXm\VfI (d)fl \Vﬂ)dpfl IS m\ch (¢cp \ch)dpcp 0 (45)

Elﬂ Pcp
oA71A x"=(0,,0,)" oItk FR-A SIHAGATTE ABASA Al
Al SR YER] ditel HAE LAlE E7] flske] WA
S E=¢3%th  Newton-Raphson WHell 7wkt HtEAAbHo 2 BA S 2

7 S5kl BRA SAAGAT el B Qe AAE FBh,

o 02 02
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00,00, 005

00 00, )
0 oy 52 P = (hg)a=(hg) +HgAX (4.6)
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00, 00, 002 ° 00,00, °
oy oy
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FRIAEANM = RCH-A et A= 7 Jidel 7]Hksle

R, =M, G X, , for k=s,c (4.14)
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3#43 A2y FAYES A5 AT S A5/ (ECP, 2008)
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FRAZ=L RCHA tist FAGES FAEALS #4300 HEIT =2

A=) An $ASES vReR F5o #58 MCS A8 T F
A = Q) AT o] AdF= KHBDC LSDe| Ast AaAs+ES &
NEH= o] wlitef, olojA] FaE AF R A HAGEY F

AEANS E2.10 YERE e A g2 s
RS20 SAHAA(ECP, 2008)°] WEW FERIZoA HEAFTE

g ol gato] A It

0, =exp(ng Br v —Ux Ly, ), k=s,C (4.16)

o By _ Hy _ Lok 140505
y - =

X Hx eXp(Ux iy )  EXP(U V)

eXp(Uy G )
Jreoz ™ (4.17)

1
Inrzuxux —In(1+0.50% ) ~ Uy vy —0.505 ~ Uy vy
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Oy =y IN(A+0V3) 2 vy, J1+05% =1+0.50% (for vy <<1) (4.18)
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Abstract

Most of the current bridge design codes including Korean Highway Bridge Design
Code(Limit State Design) are based on load-resistance factor design which is
founded on reliability theory. In load-resistance factor design, which is founded
on reliability theory, the safety level is expressed as a reliability index, and the
target reliability index should be secured for all the members constituting a
structure. However, the reliability indices secured by the load-resistance factors
of current Korean Highway Bridge Design Code(Limit State Design) is much
higher than the target reliability index. Therefore, in this paper, a load-resistance
factor determination method based on optimization is proposed. For the
applicability of load-resistance factors to various structural types and load effects,
the limit state function is standardized by the total nominal load effect and the
concept of load ratios is introduced. The load-resistance factors, which secure the
target reliability index uniformly, are calculated by using the objective function that
minimizes the error between the required nominal strength calculated by the load-
resistance factor and the target strength that accurately secures the target reliability
index.

Korean Highway Bridge Design Code(Limit State Design) applies the material
factor to the design of reinforced concrete members. It is confirmed that the
reliability indices secured by the load-material factors of the Korean Highway
Bridge Design Code(Limit State Design) for reinforced concrete members are

significantly higher than the target reliability index. Therefore, a method to
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determine the material factors based on optimization is proposed. For the flexural
and compressive members, the objective function minimizing the errors between
the equivalent resistance factor calculated by the material factors and the target
resistance factor is constructed and the optimum material factors are calculated. It
is confirmed that the calculated load-material factors secure the target reliability
index uniformly. It is understood that the calibrated load-resistance and material
factors should always be used together. In addition, the concept of calculating the
material factor of the Eurocode is understood and some problems are pointed out in
the process of the calculation.  Solving these problems, the material factors for the
Korean Highway Bridge Design Code(Limit State Design) are calculated by the
method of the Eurocode and the fundamental problems of the method are pointed
out.

Finally, load-resistance and material factors suitable for Korean Highway
Bridge Design Code(Limit State Design) are proposed by the optimization-based
method described above. It is confirmed that the reliability indices secured by the
proposed load-resistance and material factors are approximated to the target

reliability index uniformly.

Keywords : Load-Resistance factors, Material factors, Optimization, Reliability
index, Korean Highway Bridge Design Code, Eurocode, Code-

calibration
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