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Probability Based Resistance Model of Steel Girder Bridges Based on Field Testing
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Abstract

Underestimation of the capacity can have serious economic consequences, as deficient
bridges must be posted, repaired or replaced. Accurate prediction of bridge behavior may
allow for more bridges to remain in service with or without minor repairs. The presented
research is focused on the reliability evaluation of the actual load carrying capacity of
existing bridges based on the field testing. Reliability analysis is performed on 17 previously
tested bridges. Bridges are first evaluated based on the code specified values and design
resistance. However, after the field testing program, it is possible to apply the experimental
results into the bridge reliability evaluation procedures. The girder distribution factors
obtained from the tests are also applied in the reliability calculation. The results indicate
that the reliability indices of selected bridges can be significantly increased due to the
reduction of uncertainties without sacrificing the safety of structures, by including the result
of field measurement data into calculation.
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Table 2 Section Moduli Calculated for Tested Bridges
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1 6.3 4.5 386 102 16.9
2 11.0 7.9 245 86 22.5
3 5.2 2.9 240 70 9.8
4 7.3 4.8 371 107 16.7
5 6.9 4.0 310 88 14.2
6 12.5 263 162 20.3
7 14.3 310 207 21.4
8 17.5 220 96 40.1
9 24.5 511 348 36.1
10 14.5 276 120 33.2
11 21.0 196 115 35.8
12 9.0 6.6 239 130 16.5
13 4.5 3.1 357 137 8.2
14 10.9 227 130 19.0
15 46.1 208 150 63.9
16 6.2 4.4 256 115 9.8
17 48.2 249 194 62.0
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Fig. 1 Ratio, Apparent Section Modulus/Calculated Section
Modulus Vs. Span Length

23 LRt Ae =HEN ZE MY

AR 7t Al A88k= Dakss AR5 4
M AYeHRAIS(Girder Distribution Factor,
GDF)7} A%=ook gy, AASHTO Standard
(2004) 9 M= B3 TulAFE AY 749 <

2 FEHY lem HARWUES] 7% 23 o]t
A At P.SEZAYEAHR el tat 2o
=] et

GOF = T (3)

B3, AASHTO LRFD AI'A (2008) <M= &4
g BulAlTE AT, wERRE, A, At
A o] o8] WS aesie] 224 o4 ﬂﬂﬂ«]
Wit e] gRRE Fafell el ofefo} 2ol T4+
ol Ao

0.6 02 (g 0.1
GDF =0.075 +( S j (i) £
2900 L Lt} (4

Nowak(1998, 2000, 2001)2 &Al AF&Ex 3
© FRRNAFTE W BeRelge AFZEIAE
Aletdeh. o] AFelMe 1709 didmel dis)
FHog dojzl RuASe} ASHTO Standard

N

LT

198 TREXICHEEX| H12H HM4E(2008. 7)

1.2

] P S S S M-

S o | ! | ! o

5 I O ol o 5 } : } : 1

o C ; ( : : . B

g 08P G0 g Qe

3 L : e ' : : ]

o 0.67——'? —————— L R R R

a | ! | ‘ | o

o - I ' I ' I ' I -

g O
aa ; ' | ' : ' |

= r ' ]

0.2f----t--- ‘ — 1

C . O AASHTO Standard (2004) |

00LC ‘ | I | I | I 1

5 10 15 20 25 30 35 40 45

Span Length (m)

Fig. 2 Ratio, Test / AASHTO Standard GDF(2004)
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Fig. 3 Ratio, Test / AASHTO LRFD GDF(2008)
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Table 3 Bias Factor and C.O.V. for the Ratios of Test
GDF’s to Code Specified GDF’s

. Bias Coefficient of
GDF Ratio Factor Variation
Test / AASHTO
Standard(1996) 0.79 0.152
Test / AASHTO
LRFD(1998) 0.78 0.142
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Table 4 Comparison of Rating Factors, Allowable Stress
Method Vs. Load Factor Method

. Rating Factor
Bridge ID Allowable stress Load Factor
1 0.60 0.99
2 0.72 1.21
3 0.41 0.99
4 0.59 1.06
5 0.37 0.86
6 0.93 1.89
7 1.14 2.05
8 1.30 2.56
9 0.52 0.93
10 1.20 2.12
11 1.17 1.97
12 0.89 1.27
13 0.90 1.27
14 1.38 2.19
15 1.13 1.65
16 1.15 1.37
17 0.44 1.02
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Table 5 Reliability Indices For Tested Bridges Bused On
Apparent Section Modulus

géig;% AASP(IIVIE;%S) Test a
Bridge| (2002) LRFDGDF app | Test GDF
ID GDF

Comp Comp Comp Appa%'ent

Section
1 4.64 4.06 4.68 12.55
2 5.46 5.31 7.23 13.28
3 7.02 7.1 9.04 14.31
4 5.21 5.06 5.53 12.23
5 5.75 6.32 6.54 12.43
6 7.24 6.56 8.94 12.32
7 7.94 8.34 8.19 9.28
8 9.39 8.95 9.91 13.98
9 3.19 4.27 4.04 5.6
10 8.27 8.29 9.09 13.76
11 7.89 7.66 8.92 11.16
12 6.08 5.08 6.89 11.75
13 6.77 5.52 6.86 11.49
14 8.45 8.21 9.6 11.74
15 6.06 6.65 8.23 9.76
16 8.11 7.26 9.07 12.8
17 3.93 5.31 6.46 6.91

AASHTO LRFD AAMAM= mde] @7 E
el Ex 41249414 (Target Reliability Index)
£ < 3.52 At et o] Al A 49
E2 K u 0.0233 HAESY AHFES 7L
A
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