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Quantifying seismic vulnerability of Vermont’s bridges is vital for managing the state’s
transportation system to improve disaster resilience and enable appropriate fiscal
planning for transportation assets. Quantifying seismic vulnerability is hampered by:

. The overall quantity of bridges (over 2,800).

. The knowledge and effort required for the quantification.
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Bridges 52N and 89 bracket the predominant span lengths and column
heights of most Vermont multi-span bridges .

Q\\ Pier Height, Feet
s [NE TGO = ()] = || Augment screening with non-linear
o T Jom Tow Tos [« 1) finite-element seismic modeling of
el ee—==| 70 ground motions on two bridges
ox | o | ow | ou | on for pristine and spalled concrete Simple Spans Wrp— Skewed Unstable Bearings
o o o e | on T ws 1| hents for multiple girder bridges . — — —
o oz | on | om [ om | ow , , Pi€ & & 7 <:| Screen inventory for seismic vulnerability characteristics
o T o T oo T on 1 o= 1| WhiCh comprise 80% of the multi-
;d;:: Zsltuse:afwo:;s:ii zocz ;f:tzlj;:?sﬁﬁness of two pier concrete bent frame with no contribution from S p a N b ri d ge S .
. . oae . . . Histogram of Vulnerability Rating R-values for Vermont Multiple-Span Bridges
Seismic Vulnerability Rating - Multiple Span Bridges in NBI 2012 Database
160 ofe ]
» P Lower lenerablhty Score Higher —— Bridge vulnerability de-
- Vermont Rapid Seismic N\ 12 pends most on geographic
Plot of S?ectraléccelere?tlon (Se;:) VS. P?rlod (Tn) » ; T.Eme_H.st?wof.n?utMu,.gin Rsm;ozm_g? 5 . . 120 h |OcatI0n ) SO'I type, and
b T Sc reening AIgOrlthm = bridge features.

o
c 0
=3

(VeRSSA) created in this
A EE study

| | | | | | | |
0 0.5 1 15 2 25 3 0 10 20 30 40 50 60 70 80 90 40 —
Tn, (seconds) ime, s

Count

5 80 -
g -0.05
L

The higher vulnerability
bridges tend to be multi-
span, non-continuous

26 span bridges in north-

0.1

0.15

Design Response Spectra per AASHTO (5% damping)
05 T T T T

<20
____________________________________________________________________ 20 §~— western Vermont.

=R VL S N 4 3
/ _________ y teAmp"ﬁca“"” 0 11 N R N RN e
K s H """"" ‘ i 10 20 30 40 50 60 70 80 90 100
S T AN N e I”[\j R-value Bins (in 10's inclusive)

; NN e

3 N N S e | By ¥ All Multiple Span Bridges ® Only Multi-Girder Multiple Span Bridges

SAP 2000 FE Models

Acknowledgements - This work is funded by the Vermont Agency of Transportation with support from the Vermont Transportation Research Center.

| | | | |
0 05 1 15 2 25
Tn, seconds



