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Outline of Presentation

* Report Structure

« Climate Change Issues

« Climate Change Adaptation—Examples

* Risk Management—Case Studies

* Risk Management Toolbox Web-Applications

* Conclusions




Report Structure

Section 1;
General Introduction

SO 2 Section 3: Section 4: SO

Managing risks Managing climate
associated with change risks and
natural disasters adaptation

Methodology for
evaluating risks
associated with all
hazards

Web-application
Risk Management
Toolbox
(beta version)

Section 6: Conclusions; Section 7: Glossary; Section 8: References

Appendix B: Appendix D:
Examples of Risk Management
climate change Toolbox
adaptation (current version)

Appendix A:
CAPTA Tool
User Guide

Section C:
Risk Management Case Studies




WG2 Terms of ﬁéfer-ence

STRATEGY

OUTPUT

B |dentify approaches being used
to assess the risks associated with
natural disasters, climate changes,
man-made disasters, and security
threats.

B |dentify strategies that are being
applied to reduce or mitigate the
risks associated with these
circumstances.

B Share methodologies that have
been used to evaluate the risks
associated with natural disasters,
climate changes, man-made
disasters, and securtiy threats.

W Case studies documenting
strategies that have been effective In
avoiding or mitigating these risks.
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Natural risks — examples Man-made risks - examples

- Landslides - Traffic accidents
- Earthquakes - Work accidents
- Floods - Dangerous goods transport
- Avalanches - Overloading (height, weight)
- Bushfire / Fire - Airplane / Ship / Train crash
- Rock Fall - Fire
- Snow storm / Ice storm / Heavy - Industrial accidents
Snowfall - Wartime explosives / Mines
- Wind storm / Rain storm / Heavy - Strikes
Rain - Traffic congestion
- Fog - Dam collapse
- \Volcanic eruption - Gas explosion

- Drought - Epidemical 6



ost of Asset Protection

* NCHRP Report 525
(volume 15): Costing Asset
Protection: An All Hazards
Guide for Transportation
Agencies (CAPTA)

75\ Source:
= http://www.trb.org/Main/Blurbs/Costing
Asset Protection An AllHazards Guide
for T 160337.aspx
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A Step by Step User Guide

 Shows how available funds could e
be allocated across all asset types e -
« Shows funding required to / ™ :Ei:?nm:ig
Implement selected , ey
Countermeasures

countermeasures

| '|
' : 0 Operatonal
. . . Countermeasures
» Shows distribution of resources \ / mote
833% e Countermeasures

among modes

Expenditures by Asset Class
0%

« Shows distribution of funds among
countermeasure types

 Provides a record of analysis results
for comparison to future iterations

B Road Bridges

@ Road Tunnels

O Transit/Rail Station

O TransitRail Bridges

B TransitRail Tunneis

0 Admin & Support Facilites

Source: see  WFemy
http://www.trb.org/Main/Blurbs/Costing_A s

sset_Protection_An_AllHazards Guide for R, s e e
_T _160337.aspx summary.




AROCC Approach

* Risk Management for Roads in a
Changing Climate (RIMAROCC): A
Guidebook

Source:
www.fehrl.org/index.php?m=32& mode=download&id
file=10736

7. Monitoring,
review,
capitalisation

3. Risk
analysis

5. Risk
mitigation

4. Risk
evaluation

6. Implementa-
tion of action
plans

Feedback
loop

© Egis
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mate Change

- Potential Impacts on Transportation Networks -

3 climate change Issues:

v Temperature
v Precipitation
v" Sea-Level Rise/Storm Surge

Source:
http://onlinepubs.trb.org/onlinepubs/sr/sr

290.pdf
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Developed Nations

Canada

Europe
Finland
France

Japan

United States

- Examples -
Transitioning

Nations/Regions

Eastern Caribbean

Mexico

Developing Nations

Africa

Peru

Morocco



Common Themes

 Evacuation planning

 Relocation of infrastructure
 Strengthening of infrastructure
 Raising infrastructure along coast
 Protection of bridges foundations

* Increase culvert capacity

 Design standards

 Construction technigues

 Improve knowledge and decision tools




Risk Management —

- Case Studies -

Canada - Dam breaking and flooding in the Saguenay
- Shoreline erosion in Tles-de-la-Madeleine
- Forest Fire in Chibougamau
- Management risks of landslide in clay soils in Québec
- Airport infrastructure planning in Nunavik in light of climate change

Finland - Bridge Collapse in Brasby, Finland
- Defects and Lacks in Bridge Railing Equipment
- Risk Management in a Big Design-Build Project

Germany - Assessment of Landslide Risks by Increase of Extreme Weather Events
- Impact of Climate Change on Prestressed Concrete Bridge Structures
- Risk of Aguaplaning under Climate Change
- Supply of Road and Structure Data for Analysis of Climate Change Effects

Japan Risk Management for Roads against Climate Change and Natural Disasters
Mexico  Case Study TABASCO—MEXICO Example
USA The MacArthur Maze: A Risk Transfer Case Study



- Related Links -

«  http://arabworld.worldbank.org/content/awi/en/home/research/climate
adaptation.html

« http://www.bipartisanpolicy.org/library/research/transportation-
adaptation-global-climate-change

o  http://www.wri.org/stories/2009/12/south-africa-experiment-climate-
change-adaptation-planning

«  http://www.highways.gov.uk/aboutus/documents/CCAF-
Strategy and Vol 1-Rev B Nov.pdf

« http://climatechange.transportation.org/climate adaptation/international

.aspx
http://Iwww.fhwa.dot.qgov/hep/step/resources/archives/success gcs.cfm
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Web-Application

* Transfer 124+ Excel files on CD-ROM to a searchable internet
database

 Design the database so that content is PIARC member driven
(i.e. crowd-sourcing)

« Create a space for PIARC members to share ideas about Risk
Management Tools

* Fill an information void

 Beta test site: http://piarc.shalladata.com/node/38



http://piarc.shalladata.com/node/38

About TC.C.3 | Terms of Reference | PIARC Risk Management Toolbox | Discussions | Archives | Links |

Type

Man Made Event

Risk Communication
Risk Treatment
Risk Evalustion

Structures

Home
Welcome to the PIARC Risk Management Toolbox

In 2007, the PIARC Technical Commitee on Risk Management for Roads (TC C.3.2) developed the original version of the Road Risk Management Technical Toolhox. The current
TC C.3.2 work group chair has transformed that version of the Toalhax into this user-friendly web-application.  The database is designed to introduce and share risk
management technology and practices among different courtries. The database is open to the PIARC community and they are encouraged to sign-up and contribute.

Create Risk Sheet

» Creste cortert

The larger purpose of the site is to foster a community of practice for technology road risks. In addtional ta the ahility to upload risk managment infarmation and articles, PISRC
members will evertually have the abilty to comment on others cortributions, blog, and particinate in risk managmert discussion forums.

You can either browse the site using the menu on the left or search using relevant terms to find content. To add content to the site,
select "create content” from the menu on the left..

To add content, you must create a new account or log-in.

Enjoy




TC C.3: Managing Operational Risks

(Beta Testing: This is a Proof of Concept not an Official Website)

About TCC.3 | Terms of Reference | PIARC Risk Managemert Toolbox | Discussions | Archives | Links

Home

Welcome to the PIARC Risk Management Toolbox

Type Create Risk Sheet

» Create content
i In 2007, the PIARC Technical Committee on Risk Management for Roads (TC C.3.2) developed the original version of the Road Risk Management Technical Tookax. The current
TC €.3.2 work graup chair has transformed that version of the Toolhox into this user-friendly weh-apnlication.  The database is designed to introduce and share risk

il management technology and practices amang different courtries. The detabase is open tothe PIARC community and they are encouraged ta sign-up and contribite,

Ris mert  » The larger purpose of the site is to foster a community of practice for technology road risks. In addtional to the abilty to upload risk managment information and articles, PIARC
members wil evertually have the abilty to comment on athers cortributions, blog, and particinate in risk managment discussion forums.

Risk Communication ; : : = ;
You can either hrowse the site using the menu on the left or search using relevant terms to find content. To add content to the site,

Risk Trastment select "create content” from the menu on the left..

, . To add content, you must create a new account or log-in.
Risk Evalugtion ¥

Structures } | Bridge
Tunnel

(Other




TC C.3: Managing Operational Risks -

(Beta Testing: This is a Proof of Concept not an Official Website)

Abot TEC3 | Terms of Reference | PIARC Risk Management Toolbowx | Discussions | Archives | Links

Home .
Tome Create Risk Sheet
\HE .
Bridge
v Creste contert
Wan Made Event . .
Changing road alignment
Hlaturl Gf Submitted by PIARC on 10 My 3011 - 1:17pm Gerersl  Maural Disaster  Slice (rockfall slope failure, landslide, debris flow  Operation of eourtermeasures  Risk Optimization
Risk Treatment  Bridge  structure  Tunnel
ent
Changing road slignment
Lication WWhen direct measures againgt avalanches of clay and stone ar karge rock fragments are difficut, an effective measure is to change the slignment of the road to avoid the
danger.

Risk Treatmert

» Loginto postcommerts 1 attachment

Liquefaction measure
Submitted by PLARC on 19 by 2011 - 12:58pm  Operation of courdermeasures  Risk Optimization  Risk Trestment  BEridge  structure

Bridye

There are frequertly sois near bridges that rivers, etc., can cause to liguefy and flowe. The principle is to strengthen the foundstions near the sbutments, but ususlly
promoting consolidation is not normaly cartied out, &3 the foundations are under the structure. Founcstion strencthening and foundation improvement with improved material
are the main methods uzed. The consolidation methad, cortinuous hox culvert methad, resteaining embankment method, pling method, etc., are used.

» Loginto post commerts 1 attachment

Foundation strengthening

Submitted by PLARC on 19 Mey 2011 - 12:58pm Operation of courtermeasures  Risk Optimization  Risk Trestment  BEridge  structure

Biicle

Strengthening of the foundstions of & structure in-service iz cartied out when the design loads are increased or when there haz heen settlemert or other defarmation af the
foundation. Ywhen increasing the design loads, 1 iz fundamental to increase the width of the foundation. However, when there has been deformation, sometimes # i

necessary to change the construction method or the supporting strata.
Adding extra piles iz common, bt wehen the land cannot be obtained, microples ar similar are used.
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Inventory Shest

Project phase Measura

Classification  |Hard measure

[tam Bridge

Categary Liquefaction measure

Technology Liguefaction measurs

[Technical SUMMAry]
Thers are frequently soi near bridges that ivers, etc, can cause 1o
iquety and flaw. The princlpée Is to strengthen the foundations near the
abutments, bt usually promating cansoldation Is nat nomally camed out,
a5 ihe foundations ar: under the structurz. Foundation sirengthening and
foundation Improvement with Improved matenal are the main methads
(2. The consalidation method, canfinuaus bax cuivert method,

[Liquefaction near a siucture owers the bearhg sirengh and also the
haorzontal resistancs. Pamiculany for plied foundatons, In an earhauake
(he hortzontal reaction Becames 2er Decause of lquefaction, and this can
st In fallure of he plles. Even for direct foundations, 51206 can side, sof
15 necessany to elminate Iquefacion 3s much as possibie. The
consoildation method, continuous box culvert method, resiraining
Embaniment metnod, pling mefhad, etc. are efechys for this.

Vhen a bridge Is adjoining an embankment, It ks oavious tat I measures
are tkzn for the bridge only, the function of the bridge wil be lost ff the
raad has 10 0e sioged. Thenefore It s necessary to take Daiancad
Countsmmiasures, Considenng the Impartance of Me road 3s  Whoke,

Costiresources l

Per 1 location 5 - 30 milion yen

Costbasts: Calouated by refersnce to
Monthly cost esfimating dozument, Keizal Chousa Ka
Menthly censiruction costs, Kanzstsu Bukka Chousa Ka
Chil enginssring consinaction cost esimating criteria manusl,
Kerssetsl Bukka Chousa K

Consoildaiion mefhod

EH.'T'DE of the consoiidation method (for 3 HFJEJNETE"TI:
. = i
WJ b QIQ " Cuee

Weak sty

I -

Exampie of confinucus culvert box

frabr®t|
L Vertical drains, sand
compaction plies, ek,

Exampie of restraining emoankment

G i
Weak strata | !T- Concrete piles
|

R R e T R 7 7 oA P

Example of pling method




TC C.3: Managing Operational Risks

(Beta Testing: This i= a Proaf of Cancept nat an Official Website)

Abot TG C.3 Terms of Reference PIARE Risk Management Toolbox Discussions Archives Links

Home » Create content

Tipe .
Create Risk Inventory Sheet
Man Mace Evert
Netural +"t0 make & category expand to reveal mare optionz.
Title: !
Type:
T 1o
Risk Evaluation:

CILAIE] 7] Riek Evaluation

Structures

Risk Communication:
D Fisk Commurication

Risk Assessment:
:"D Fisk &zsessment
:"D Fizk Analysis
7 [ Deta Callction
7 [ ientification
D Sttuation of road facilties and Struchures (pavemert, slope, etc)
D Source of Man-hade Hazard
D Source of Matural Hazard
% [ risk Extimation

Risk Treatment:
T Risk Treatmert

Maintanansa Catannriac:

Select the most relevart categories o improve search results for your contributions. BE SURE TO SELECT THE THE MAN CATEGORY as well ts ts sub-categories. Click the e Forum topic

Search this site: _

Create Risk Sheet

* Creste content

o Rigk Inventary Sheet

Jong
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v' Climate Change Issues—Global Issues

v" Climate Change Adaptation—Evolving

v Risk Management—Good Case Study Examples
v RM Toolbox Web-Applications—Next Steps




Thank You!

Connie Yew
USDOT, Federal Highway Administration
PIARC TC C3 Workgroup 2 Leader
connie.yew@dot.gov




