Demonstration of Road Safety
Assessment

(Early Warning System Application)




Presentation

Integrated Hazard Mitigation

Highway Bridges
Active
Mountain Highways

Highway Hazard Mitigatiogs = .
Case Study for it :
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Integrated Hazard Mitigation

Time
Sequence
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E,E\H %E%g ( early Warning ) 'EI—:':: (cloud of meteorology )

KIFTEE ( pre- warning ) -FR ( rainfall )
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for Highway

Bridges

Active risk management
scheme could be installed
for midstream and
downstream bridges by

and
river flow conditions

and critical flow conditions =
collected and ;

Weli F. Lee et al, 2010




»Case Study on 2007 Typhoon
Krosa

Upstream
Shen Mu

1hr50min

Yu Feng

Chi-Chi
[EIE

Shi-Tzou
Bridge w

Approximate Flood
Velocity= 10m/s

1hr10min




Active
Mountain Highways

® To monitor and equip high risk
mountain highway sections

and damage
scales

Protocol of responding program
IS divided into :

, and :
with according threshold rainfall
indices.

total
throughout all mountain
highways in Taiwan.

i 7 B R LR ()

Risk Statistics for Mountain
Highways (1997 ~2007), NCDR




»Responding Protocol

Def. : Rainfall indices are
predicted to reach
threshold values or
monitored rainfall indices
reaches threshold values

Traffic Control :
Maintain normal traffic,
and install control point
management forces

Information :
Government broadcast
systems for refreshing
cautious reminders

Traffic Control : In cases
of small r Is or
erosio ivers will be
advised,to’'stop entering

hi highway

l@ ns

Information : Both
broadcasting and local
signs

Early Warning (yellow) Warning ( orange ) :

emergency levels of
rainfall indices are
reached.

Traffic Control : Traffic
would be closed and
monitored closely

Information : Traffic
closure messages
would be sent out via
all news media
including high risk

sections and locations
of shelter stations




»Diagram of risk management

Risk could be defined as the probabilities of
failure and consequences caused by the failure
of the protected objects under hazards
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= Google Earth
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The planning for action

Pre- In- Post-
event _____ & event > event

precaution |SliPEPEL Hazard
Se check
Qpesuims

Typhoon speed -
path -
precipitation...

transmit
messages




Early-warning Mechanism for
Highway Hazard Mitigation

Contractors for M @

emergency
work
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»Pre-analyses of Hazard Information
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Use " Google earth | to

monitor watershed. Automatic

monitoring
system
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precipitation at concern road.




Case Study for Verification







Comparison chart for the precipitation of each typhoon event

B Hourly precipitation(mm) —*— 24hr precipitation(mm)

24hr precipitation(mm)
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Statistical chart for executing road closure and

damages 86 road closure
for safety
concern in
advance,

4 T3 30point of

| L [l damages after

. . roadclosure
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R B Road closure for safety concern

B Damages occur after Road closure
for safety concern

Typhoon event 1n ZU11
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verification

in-event Rainfall Event on July 18th, 2011

Total 22 high risk sites were closed
In pre event no causality happens.
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on August
29th, 2011

Accumulated
rainfall closed
to 1100mm

Statistical table of executing
traffic control

AR 32 TYPE Times

(“— ) Road
closure for
safety concern
and no damage
occur

( — ) Damages
occur after
Road closure

for safety
concern

( — ) Damages
occur before
Road closure

but not
concern road




on August

29th, 2011

Provincial road No.20 181K
scene picture at post-event

Provincial road No.8 175K
scene picture at in-event

Provmmal road No 24 26K
scene picture at in-event

LY | Yol Road No.159 41K scene
Road No0.200 24K scene ' - picture at post-event
picture at post-event :




Statistical table of executing
traffic control

on = By TYPE
October 3rd,

2011 _ wice 7 [ ( =) Road closure

for safety concern

Accumulated S and no damage
rainfall exceed occur

1600mm =y T ¢ ( — ) Damages
_ K = occur after Road
e B ¥ closure for safety
5 concern

( — ) Damages
e occur before Road

B P },y closure but not
Data SIOSNOAA, lf.S..'.\‘nﬁjNH:\. GEBCO concern road
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How 7

Organize weather information

Make decision
Deploy
Early warning

Responding
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on October 3rd, 2011

pre-event

Suhua Road 1003.08 : 00
excuted road closure for
warning in advance

pOSt- event

scene picture " Suhua Road 1003.14 : 00
scene picture
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Summary and Conclusions

Last year ( 2011 ) ,
attack Taiwan , Highway authorities excuted
86 road closure for warning in advance - and
then 30 point of disaster occur after road
closure. Watershed management and risk
management programs could be

traffic control for bridges
and mountain highway safety during extreme
natural hazards, and IS a efficient
system.
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