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Bridge Design Code

ABSTRACT

This paper presents a new class of the vehicular live load factor for a reliability-based bridge design code. The significance of the current
vehicular live load factor of 1.8 is investigated based on the return period of the vehicular live load and the design life of a bridge. It is
shown that the current vehicular live load factor corresponds to a return period of 6.7 million years for a 100-year design life, which
seems to be unrealistic in an engineering sense, and that the target reliability of 3.72 is set to too high without any reasoning for the
gravitational load-governed limit state compared with that of the other limit states. In case the same return period as the design wind
velocity or the ground acceleration is employed for the vehicular live load, the corresponding vehicular live load factor becomes around
1.15, and the target reliability index for the return period may be selected as 2.0 or 2.5 depending on the governing load effect. The
complete sets of the load-resistance factors for the proposed target reliability indices are evaluated through optimization.
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Table 1. Statistical Characteristics of Normalized Random Variables in Eq. (2)

Variable Bias factor cov Distribution type Source
qrr 1.0 0.097 Gumbel Kim(2018)
By, 1.0 0.12 Normal Nowak(1999)
C 1.0 0.06 Normal Nowak(1999)
L, 1.0 0.10 Normal Hwang(2008)
Table 2. Statistical Characteristics of Live Load Effect
Source Evaluation method Bias factor CoV Distribution type
Kim(2018) MCS 1.0 0.17 Gamma
Present study MCS 1.0 0.195 Log-normal
Lee(2014) Not specified 1.0 0.20 Log-normal

Vol42 No.3 June 2022 301



Hau
Ny =i g A=A 4
Qrr (QLL)O “QLL/)‘ ‘uQ//. qrr (777 ( )

qrr

Ho, = Brshd Felgayle] Begho=As 7R BAR
oJsle] Alkel gk ARERI) Fole] Fks Ho = st
W Egs. (2) and (4)9l] 2Jste] Salsaate] WA}t Fdd
282y 13} 2p0] Fo) SEAPFE2l0A 2323 (most  probable
failure point)S VFER= Alsdels i 3338
EATE Fot groa Ao ®riLee, 2019).

* (qLL)O QZL
Q= 'VLL( QLL)O =L 2

=—1 5
/LQI,I/ 'qu/./ H ( )

9] Aol @, 9 = 2 BekEaTte] sl SekeAo]
ok Eq. (5)°] <Jele] Faie] s Sekre) Sl o
A4E Falel Felat 5 girk

el tetols Adnkeo g ABF7) Ade 28 @
o), a5 o] FLolut Ab kst S B S8
7Pl SEmsely] ujie) BT MES He 4 ok
Lee and Kim(2019)& o031 A8i5710] sdate 3-8 245}
gJete] A1) theshes A Feke] HbyEEs) F0)
FHRE ofale] Holrhs v 2RSS Foll -
F7)) theshe B8 ATk oleleh e BTl
thgahs sk Agsket] vis- Helg o], Kim(2018)0]
ANl 7] Fakzwae) tisle] thewt o] AR 4= 9l

w9 Ho

exp(*exp(*ﬁg—u K)) 6)
Loy o1
(1 RLL) expl( NLL)

Aok, b R oo A2E QPR AJE=0.5772), A
Fote] Esle] Htal BEAA0|, &y Ry, Ny 247 nlse)
AT, Bkl AT, Lelee] gl thEt AdT7]
2] H(ratio of return period to design life; RRD)o|t}. RRD
W F3ksAm SAPdeelr AR S Aolsk] S1ete Lee
and Kim(2019)0] Aetehglom] theah o] Helgrk

Ry

N, = . O]

Eq. (6)9] A skl AT} 1 Bt 3ds] F 75l
Adgiehet] dikE o R Al ARk AT AR

302 KSCE Journal of Civil and Environmental Engineering Research

W= A7) SERElE A dAVE Ol tiet S =Rl 9 sk A Al

o 27] W] o] AR Sk 2 TRgel ke
= AYe
Eq. (9% #5159 tislo] 1 Foll RRDe] igshs St

< A48 5 Ik

Ay, VO

1+——6,,(InN,, — k) 8
/LLL T LL LL ( )

714 b= Balge] wEAlgoltk Eq. 5ok Aold el
sl5e] theak= RRD 7k NV, 2 Aolehd o] saye
Thet o] £ 5 Qlrh

a (q,,) 6 \
7LL:7LL o1+ \/_5LL(1HNLL_”) O]
Prr 12994 ™

9 Az} o] Felge] BHS Aolsh= RRD N, & §7
RRD (limit RRD)Z =]t} Z2es12e Pagho 2 843}
H $] 212 K| RRDO)| th&sh= slsAl} HaL, 3esS
$HA] RRD] &= gro= Aolehd slsAls= 10] drk

Table 19]] Folxl &al5e] FAEES Z83laL 3HLIFTS
2 GgkS AFE3ItE 752l ¢ RRDe} sl 1] dAle
Fig. 19 ®Bo|aL gt} oA Ho|%=o] Lee(2019)7} A|¢tst
LS-12¢42] &A1= 1.59} 1.8 zkzt RRD 1,3003} 69,900
of) FBtaL of= AAAITE 100 e0A AEF7] 13537 6997hd
of SFsl= grolth o7|A LS-12E BT Felskslzm) sk
oAk LS-19x4= aeteo] SHAPIElE AMlskaL LS-24]
e elFol SHAPIEIE Apligkk LS-12+= the Heix] =<fs}

© gsksH]el ofsto] Rtk dx) KHBDCS] SEkekAlS el
2.0
18 Current load factor for LS-2 :
i :
1.6 : ;
o Current load factor for LS-1 E
S [ S !
1.4 i :
Live load factor \ E
for limit RRD = 12 H !
1.2 1 i :
----------- I '
i i
1
1.0 S R R
1 10 100 1000 10000 100000
Limit RRD

Fig. 1. Variation of Live Load Factor with Limit RRD in Logarithmic
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Table 3. Statistical Characteristics of Load Effects and Bending

Strengths
Variable | Bias factor| COV |Distribution type Source

Ske 1.229 0.130 Log-normal Paik et al.(2009)
Sst 1.180 0.093 Log-normal Shin et al.(2006)
Src 1.056 0.073 Log-normal Paik et al.(2009)
Opc 1.03 0.08 Normal Nowak(1999)
Opw 1.00 0.25 Normal Nowak(1999)
O 1.00 0.20 Log-normal Lee(2014)
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Table 4. Optimal Load-resistance Factors for Various Target Reliability Indices

Reliability index Limit State Ore Dgr Dpe Tpe Yow Vi
20 LS-1 0.9 0.921 0.849 1.002 1.049 1.045
' LS-2 0.9 0.906 0.827 0.892 0.891 1.169
”s LS-1 0.9 0.935 0.868 1.072 1.139 1.151
’ LS-2 0.9 0.915 0.839 0.925 0.929 1.318
30 LS-1 0.9 0.949 0.888 1.146 1.234 1.271
’ LS-2 0.9 0.924 0.851 0.958 0.967 1.486
35 LS-1 0.9 0.963 0.907 1.224 1.335 1.407
’ LS-2 0.9 0.933 0.863 0.992 1.004 1.675
37 LS-1 0.9 0.969 0.916 1.260 1.381 1.472
' LS-2 0.9 0.937 0.868 1.007 1.020 1.766
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