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Research Questions

* How should transportation agencies optimize their
resources in response to the network disruption?

* How do traffic patterns evolve from a network
disruption?
— After bridge collapse
— After bridge reopening

e MnDOT economists estimated that, without the I-
35 Bridge, the public lost $400k everyday in terms
of economic productivity.

Empirical Observations

Data Sources:
1. Freeway Loop Detector Data
2. Travel Behavior Survey Data
-- Questionnaire
-- GPS Trajectories
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Inbound Cordon Volumes (6-9AM)
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Findings from Bridge Collapse Survey

* Handed out 860 surveys, and received 148
responses (Mid-Sept, 2007)

* 56 respondents changed routes after bridge
collapse

— 14 of them were NOT regular [-35W Bridge users

¢ Changed their daily routes on Aug. 2", 2007 because of
anticipated congestion

Random Driver (Survey Results)
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Random Driver (Before Collapse)

Same Driver (August 2"9)




Observations on “Recovery’ Pattern

Traffic “shock” is observed close to bridge site

Travelers avoid the area because of the
anticipation of traffic congestion

Travelers learn and adjust their routes during
the transition time

In long-term (aside from cordon at bridge),
traffic recovers to pre-collapse levels

Inbound Cordon Volumes (6-9AM)

160000

120000

80000 —+—Cordon 1

—=—Cordon 2
W Cordon 3
0

8/18/2008 9/18/2008 10/18/2008

40000

Date

Irreversible Network Disruption

180000
160000

120000
100000
80000
60000
40000
20000

140000 -

Daily Trip on 1-35W Mississippi River Bridge 25% drop!
pe! 0 o n o
| [ ]
= L T - ,-—.LAA—-—!—J—-LL
= T
-
"B - Bl A ——2008
' Vl'l‘lllyk-zms
5 & o {
AL I VKRR I S

Findings from Bridge Reopening Survey

* Handed out 840 surveys, and received 137
responses (Mid-October 2008)

» 26 respondents changed routes after bridge
reopening

3 respondents, who were regular [-35W
Bridge, did not use it as commute route after
new bridge reopened because they are satisfied
with their current routes




Random Driver (Survey Results)

Survey of Travel Behavior Impacts of -35W Bridge Reopening
the choice best deseribing vour MORNING COMMUTE

FPlease complete the table y
and draw your route(s) on the attached maps

| Before Bridge | Before Bridge | After Bridge | Following

Collapse Reopening Heopening Weeks Current
e in haly je g, Sapt { mher Rape. 15tk 10 Status
15 bt
time from o Ly f
M ¥ g . & i
carest minuite)
at q.t e X U y 8D

» the nea wrnde)
Travel Mods

Please mark

jilinr are you with
o sed)

tian for Changes

Random Driver (Before Collapse)

» COLLAPSE, THANK Y

MAP 1: Ploase indicate your commule route BEFORE the |-35W Bridge

Same Driver (on Sept. 18)

commute route ON THE DAY of the 1-35W Bridge REOPENING (Septembor 18}, THANK YOU!

NES

MAP 3: Please indicate y

N A




Same Drlver (Weeks after Reopenmg)

nnﬁd Pila indi te s o WEEKS FOLLOWING - ridgo R FHING TH&NK Youl

U RIEER e - Y

Summary of Empirical Observations

 Traffic Recovery Patterns are Different for
Unexpected Closure and Expected
Reopening
— Unexpected Closure
* Sudden Drop and Gradual Recovery
— Reopening from A Closure

» Seemingly immediate recovery and stabilization
* Irreversible network flow change

Behavioral Explanations

— Unexpected Closure

* Travelers avoid the area because of the anticipation of
traffic congestion

¢ Prediction of future traffic condition needs to be
included in the model

— Reopening from a closure

* Travelers are reluctant to change routes if the benefit is
small

* Travelers are not perfectly rational. Bounded rationality
is behaviorally appealing.

GPS Trajectory of a Traveler
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Indifference Band

¢: deviation from the minimum cost

Time saving
(9-10)/10=-10%

€=10%

Reasons for Bounded Rationality

1. Driving habit

2. Cognitive limit
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143 commuters morning trips
U Before: 2 or 3 weeks before
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Conclusions

* Empirical observations shows that drivers can

adapt to a disrupted network rather quickly.
— No bridge, no problem.

* Driver adaptability and predictability, as well as
bounded rationality, should be included in driver
behavior modeling.

* More studies are needed for disrupted
transportation network

— Multimodal impacts

— Congested networks
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