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Introduction Clustering

e Bridge failure during hurricanes and other severe weather e Clustering is used to group the bridges based on key features. I culver 559
events impact emergency vehicles, local residents, and e From all Vermont bridges, to consider those at highest scour risk, 100122000701221 Steel  Stringer/Multi-beam or Girder 16.47 49.4
commgrcial shipping companie_s. | | only multi-span bridges cross_ing water were considered. e 20 &7 o1 7
e Scour is a leading cause of bridge failure during floods and can e The features used for clustering, representing key structural
be significantly affected by the buildup of large woody debris parameters for modeling the bridge, are structure material, ANsEiEtnRrE | steel | SnngEh T eeet O Sl 2 502
(LWD) during flood conditions. type, total length and average span length. 200089026S14162  Steel  Stringer/Multi-beam or Girder 46.58 279.5
e Expounding upon previous work, models must account for LWD e The typical k-means clustering was  _. &
and other factors increasing scour and risk of bridge failure. not suitable as it cannot handle both e . o : Table1. The Most representative bridges along with their features in each cluster
e Representative clusters of bridges are used to create a tailored numerical and categorical features. e ety L
approach to reliability of bridges in Vermont. e Therefore, k-prototypes algorithm =} . " CO n CI usions + F Utu re WO rk
e A physics-based fragility model for bridges during extreme was used. This algorithm takes the PN F
events can help inform when a bridge should be closed. mean for numerical variables and ool DTS -, e The clustering result enlightens common
somadive] reewmdamaie] [ Cuvermetor 1 [horseoemionad ] [Seomdomeimaionl [ Bride s mode for the categorical variables characteristics and key differences of the studied
T “’agi@a‘““ = HLDH e e ; ﬁ e Three different methods, Elbow 1. «4" =~ bridges in Vermont o |
method, Average Silhouette Criterion, e o e 5 major bridge groups were identified, differentiated
Figure 1. Flowchart of project goals highlighting current clustering focus  and Bayesian Information Criterion | '-; primarily based on their material and span length.
L (BIC), were compared to find the o ‘, L Sk e The concrete bridges are generally similar while there
F rag I I |ty M Odels . optimal number of clusters. The BIC i e is a large variability in the steel bridge designs
e Past research focused on the fragility & - results were used because of its T g * Based on the key features from clustering, bridge
of nearby trees and embankments | robustness and ease of interpretation. Figure 4. Map of different bridge types fragility models will be developed to predict risk under
for landslides which can increase the i storm events | |
oresence of LWD. b A - Bridge Distributior ° The_ Igrldge fragility model will be u_sed to mfpr.m.
e Future research will measure the e T | " Q\\\O . ’ ‘": IdeC|S|?|r)s related to closure of the bridge to minimize
fragility of bridges against severe  Figyre 2. (Top) Fragility for | A3 o\~ & “o 2 70124 %e 0SS OTIIVES _
weather events to determine the risk  |andslide § \ 0O ¥ &\ oo ... e Atool, user interface, or lookup table will be
of keeping the bridge open. Figure 3. (Bottom) Fragility " o .l"a e de.velop.ed to quickly relate information related to the
e One such measure will account for for maple tree windthrow - bridge risk
scour which reaches beneath the S ' s . y B
Lc#dngdea’;g) ?asnf)f he plerand causes 2 ,, | ®e 6. q o, & o oﬁ'i'. ¢ © : o Acknowledgements: Funding for this researchis
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