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Verification of Lateral Live Load Distribution Factors for

Continuous Steel Girder Bridges Based on Diagnostic Testing Results

= *
o = A

Eom, Jun-sik

Abstract

The objective of this research is to verify the code-specified girder distribution factors (GDF)
for continuous steel girder bridges by field testing. Previous analytical study revealed that current
GDF’s specified in AASHTO Standard and AASHTO LRFD, developed for the simple span bridges
are conservative even for the continuous bridges. In this study, field tests were performed for
three continuous steel girder bridges to validate the GDF’s specified in the AASHTO codes. The
results show that the code values are conservative when compared with field tests, and in some
cases, too conservative. Also, strains measured from the field test are, in most cases, smaller
than those expected from the analytical results. However, when the GDF’s from measured strains
are compared with GDF’s from analysis, it is found that the analysis results are not conservative,
and in some instance, the analytical results underestimate the actual GDF’s, which can lead to a
groundless notion of safety. In one case, test results showed that the code GDF’s specified in
AASHTO LRFD is too permissive. As a result, it is found that GDF’s specified in AASHTO LRFD
should be used with careful reservation.
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Table 1 Selected Bridges

Bridge |No. of Span|No. of Lane|Total Bridge Length(m) Span Length(m) No. of Girder|Girder Spacing(m) |Skew Angle
Bridge A 3 2 104.2 36.0+30.2+38.1 7 2.18 1
Bridge C 2 2 65.8 32.9+32.9 4 2.59 0
Bridge E 4 2 138.9 36.9+32.5+32.5+36.9 5 2.69 7
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Fig. 1 Typical location of strain transducers
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Table 2 Comparison of strains, diagnostic test Vs. finite element analysis

. A AFE IRHE 4, 107 Ay AP LRHE 49, 107

e sty Azt fretass)a A3/ & Ak A fete s A8/ vlg
Bridge A 199 227 0.78 -137 -147 0.93
Bridge C 230 318 0.72 -111 -134 0.83
Bridge E 232 258 0.90 -131 -132 0.99
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Fig. 2 Live load used in the diagnostic test
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Table 3 Comparison of girder distribution factors, ratio of test and FEA Vs. code specified values
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ger | AEER [ oasEs [ owmees [ owxads | oasws | oAsw/ | opxeies [ opxeiy
AASHTO AASHTO AASHTO AASHTO AASHTO AASHTO AASHTO AASHTO
Standard LRFD Standard LRFD Standard LRFD Standard LRFD
Bridge A 0.83 0.94 0.71 0.81 0.69 0.80 0.57 0.66
Bridge B 0.76 0.93 0.67 0.82 0.70 0.84 0.70 0.85
Bridge C 0.72 0.88 0.60 0.73 0.84 1.04 0.71 0.88
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Table 4 Comparison of girder distribution factors, test and FEA Vs. code specified values

DU B (IERE A2 UG Bl CHERLE A2)
e AHAR | frehes | A3l/EA | AASHTO | AASHTO | Alskdd | fehel | A3/3814 | AASHTO | AASHTO
A} 314 Hl& Standard LRFD Az} 34 Hl& Standard LRFD
Bridge A 0.543 0.465 1.17 0.652 0.575 0.448 0.372 1.20 0.652 0.563
Bridge B 0.590 0.521 1.13 0.773 0.638 0.537 0.542 0.99 0.773 0.638
Bridge C 0.576 0.479 1.20 0.803 0.655 0.677 0.573 1.18 0.803 0.649
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