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Abstract - This study proposed an modified load-bearing capacity evaluation method based on LSD(limit state design) - the
current bridge design codes. It is possible that the improvement validated in the load test be applied to this method. From the
results of evaluation of 32 bridges in service, analysis and comparison are made on rating factors found by ASD(allowable
strength design), LSD and improved LSD. The results of the 3 methods show high interrelation. This interrelation is expected to
provide a method to convert rating factor found by ASD to a rating factor found by LSD.
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¢ ZYENA|5(condition factor, Table 1 Z+X)
¢s: A 2B A (system factor)

¢: LRFDOJ| X 9] A A

R 3A)9) BHARE

DC: F27A 5l 7222 1sks I
DW: 2% 9 AHu] 9] W A5E 3k

P: 117515 0] 99| Fols
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Table 1. Condition factor in LRFR(2003)*!

Condition description NBI condition rating e
Good or satisfactory 6 or higher 1.00
Fair 5 0.95
Poor 4 or lower 0.85
R, - D
RF = $aR; —vapYD )

Yaryr L)

74, pa: BAE A7} 55
(Table 2 ZF=)
Ri: A=
YD, YaL: OB 7}A|5(Table 3 Zx)
YD, vr: OFa A5 (Table 3 %)
D: 1A= 9%
L(I) %‘1 = J—-Eq_éj_'

|2 FEgbAs

o5 4%

Table 2. Strength evaluation factor in KECRI™

Status evaluation class for member Pa
AB 1.00

C 0.95

D,E 0.85

Table 3. Load factor and load evaluation factor in KECRI™

Load factor Load evaluation factor

Dead load Live load Dead load Live load
YD 149 YAD YAL

Design | Permit
truck | truck

Design | Permit

Design [Measure truck | truck

Ypc | Ypw

1.25|1.50| 1.80 1.40 1.00 | 090 | 0.90 1.00
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Table 4. Load modify factor in KDS 24 10 111

Ductility Redundancy | Importance
Item | Value factor factor factor
Hp HRr Hr
Non-ductile Non-redundant | Important
>1.05 | components and .
. members bridges
connections
Conventional . .
=1.00 design and COHI‘SI:;SOMI Ezglc:;
ULS' details &
Components Relatively
and connections Exceptional less
>0.95| with additional P ,
o levels important
ductility- .
X bridges
enhancing
Other”™"| 1.00 - - -

"ULS : ultimate(strength) limit state
"Other: all other limit state
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258 1S ohs Aoz Stk
F3H: 1.25DC + 1.50DW + 1.80(LL + IM) (6)

AREIL: 1.00DC + 1.00DW + 1.30(LL + IM) @)
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Table 5. Dead load ratio after composition

Approximate proportion of
dead load after composition

Item
Under

2 lanes 4 lanes

3 lanes

DC (barrier guarding, etc.) 55 % 50 % 45 %

DW (surface pavement) 45 % 50 % 55 %
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T, 19809~2014d Afolof| £ H o) FAZHA TEHL Y ke HETHEY] = HEidc
Table 6. Status of sample bridges
Id Span configuration gfde(i Width IIIO. of | Completion A(I_I:;IYSIS se(il)ons e Remark
= (EA) & anes yeur moment | moment S
Br.01 56+35+62+50+45 = 248 2 9.3 2 2001 4 4 8 -
Br.02 57+39+48+48 = 192 1 5.8 1 2001 4 3 7 | One girder curved bridge
Br.03 49+3@50+35 =234 3 20.0 4 1997 4 4 8 -
Br.04 2@50+60+2@50 =260 3 20.5 4 2001 4 4 8 -
Br.05 50+60+70 = 180 2 13.0 2 2001 3 2 5 -
Br.06 63+70+63 = 196 2 10.9 2 2012 2 1 3 -
Br.07 63+70+63 =196 2 10.4 2 2012 2 1 3 -
Br.08 3@70=210 3 19.3 3 2012 2 1 3 -
Br.09 2@50 =100 3 17.9 4 2012 1 1 2 -
Br.10 54.5+55+54.5 =164 1 7.9 1 2012 2 1 3 One girder
Br.11| 32.5+40+48+40+32.5 =193 2 16.0 4 1991 3 2 5 -
Br.12 45+65+45 =155 2 11.9 3 2014 4 2 6 -
Br.13 39+45+37 =121 2 7.9 2 2014 2 1 3 -
Br.14 3@40 =120 2 7.9 2 2014 2 1 3 Curved bridge
Br.15 55+60+2@55 =230 2 8.0 1 2006 4 3 7 Curved bridge
Br.16| 45+3@60+70+60+50 =405 4 23.0 5 2006 4 4 8 -
Br.17| 31+3@41+62.5+48.5 =265 1 7.5 1 2006 2 2 4 One girder
Br.18 | 50+60+2@45+2@50+45 = 345 1 7.5 1 2006 2 2 4 One girder
Br.19 2@50 =100 4 23.5 6 1998 2 2 4 -
Br.20 2@A42.5+2@60 =205 4 25.0 6 1999 2 2 4 -
Br.21 2@57.512@60 = 235 4 25.0 6 1999 2 2 4 -
Br.22 2@A45.3=90.6 5 26.8 6 1980 2 2 4 U-shape girder
Br.23 45+3@50+45 =240 2 12.1 2 1998 2 2 4 -
Br.24 30+62 =92 3 14.8 2 2003 3 3 6 -
Br.25 2@50 =100 2 12.1 2 2003 2 2 4 -
Br.26 40+50+40 =130 2 12.6 2 2003 1 1 2 -
Br.27 3@50+40+35 =225 1 9.0 1 2003 2 2 4 One girder
Br.28 50+60+70+60+50 = 290 1 9.0 1 2003 2 2 4 One girder
Br.29| 3@50+2@60+4@50 =470 2 16.5 2 2003 2 2 4 -
Br.30 3@50+60+50 =260 2 16.5 2 2003 2 2 4 -
Br.31 55+2@70+55 =250 3 16.5 4 2006 4 4 8 -
Br.32 55F2@60+55 =230 3 16.5 4 2006 4 4 8 -
Total 83 71 154 -
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Table 71| YR ATt

Table 7. Application of evaluation method

LSD 1 LSD 2
Item ASD | Ultimate | Service | Ultimate | Service
I I I 11
Slabunder |\ | N ¢ N.C N.C c
tension
Modulus of . Asin
elasticity of | D.S DS D.S 1Emng
considerations
concrete
Effect of np=1.0 np=0.95
integrated | N.C | 7g=1.0 | N.C |5nr=095| N.C
barrier yar=1.0 var = 0.90

*N.C or C: no consideration or consideration
“'D.S: design strength
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Table 8. Status of structure analysis models

Classification of analysis models N.O s Remark
bridges
1) Existing
Considering the effective width of 16
; model
slab under tension
2
Considering the entire width 1 Existing
of slab under tension model
+ integrated barrier
3) Improved
(2) + Considering the increase 5 model
in the elastic modulus of concrete (in this study)
Total 32 -
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Table 9. Summary of RFs at (+)moment compact section by
ASD, LSD 1,and LSD 2

Rating factor (RF)
Item Remark
Aver. Min. Max.
ASD 3.037 1.441 9.551 -
. 4.357
Ultimate I (0.927) 2.332 | 10.884 -
LSD_I 4.702
Service 11 (12000) 2.510 | 11915 -
Ultimate 1 (f "I‘Zé) 3.040 | 12.962 ;
LSD_2 4'740
Service 11 (1:000) 2.532 | 12.003 -
Ratio (LSD_1/ASD)| 1.435 | 1.140 | 1.854 | Ultimate I
Ratio (LSD_2/ASD)| 1.561 1.254 | 2.006 | Service II

ASDZE F7Fsl Yola-9] H+-2 3.037, LSD 124.357,
LSD 2+=4.7400.2 UEFE o™, ZFZ) oF 1.4354], 1.561H)
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Fig. 2(a) Fig. 2(by= ASDS}LSD_19] 5423} Fig. 2(c)-
Fig. 2(dy= ASDQ}LSD 29| B4 Z3to|c}. 12] 1 Fig 2(a):
Fig. 2(c)= AA| 837 @2} £44 3, Fig. 2(b)-Fig. 2(d)
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Average RF
S = N W R LN X O

Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br. Br

0r 02 03 04 05 06 07 08 09 10 11 12 13 14 15

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

Fig. 1. Average RFs at (+)moment compact section by ASD, LSD 1, and LSD 2
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0 0 0 0
o 2 4 6 8 10 12 14 0o 1 2 3 4 0 2 4 6 8 10 12 14 0o 1 2 3 4
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Fig. 2. Regression analysis of RFs at (+)moment compact section by ASD, LSD 1, and LSD 2
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Fig. 3. Average RFs at (+)moment non-compact section by ASD, LSD 1, and LSD 2
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Fig. 4. Regression analysis of RFs at (+)moment non-compact section by ASD, LSD 1, and LSD 2
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