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What is Resiliency?
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Capability to mitigate against significant all-
hazards risks and incidents and to
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safety and health, the economy, and national
security.

Regional Engineer — West Virginia

— The American Society of Civil Engineers (ASCE)
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National Oceanic and Atmospheric
Administration (NOAA)
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Defining Infrastructure Vulnerabilities

« Presence of
infrastructure in
places adversely
affected.

* Degree to which
systems are
Vulnerability atffwed by
stressor.
« Ability of a system
Adaptive to adjust or cope
with climate
Capacity o
variability or future
impacts.

Source:nypost.com Source:nytimes.com




2/22/2024

Water’s Impact on Soil

Drainage Infrastructure

Soil Strength/Consolidation
A conveyance [and/or storage] system for Changing Moisture Conditions

excess stormwater that protects Differential Settlement
transportation and other infrastructure Soil Erosion/Infiltration

assets from the destructive forces of water. Mid.anc e

Surrounding
Infrastructure Pipe Defect

Expedited ow -
Pipe
Deterioration Groundwater

Surcharging Infiltration -
& Flooding Stormwater

Capacity
Consumed
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This is what piping looks like —
water leaves the pipe at holes or joint separations
and flows along the outside

Erosion Risk: Joints

Improve Joint Performance
Provide Redundant Safety Measures
Reduce Statistical Chance For Failure

ASTM C443
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AT Erosion Risk: Entry/Exit Points

Improve End Treatments
Improve Inlets, Catch Basins, Structures
Use Geotextiles for Stabilization
Improve Capacity
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Erosion Risk: Corrosion

Evaluate Soil & Water Conditions
Consider Abrasion Resistance
Specify Inert Materials

“Most West Virginia soils are acidic.” — agriculture.wv.gov
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EFFECTS OF

BEFORE CORROSION BUILD-UP OF FURTHER CORROSION. EVENTUAL SPALLING.
CORROSION PRODUCTS ‘SURFACE CRACKS. 'CORRODED BAR
STAINS. EXPOSED.
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Hydraulic Risk:

Improve Capacity
Manage Blockages
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Hydrologic Modeling

Any one can make a culvert large enough, but

— Byrne, A Treatise on Highway Construction 4° ed, 1902
Credit as found by the Mr. Sheen presentation Oregon EWRG/ASCE

A TREATISE

HIGHWAY CONSTRUCTION,
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Structural Risk

Design Conservatively (LRFD)
Validate Design (Post-Installation Inspection)
Monitor Performance (Asset Management)

Protect Vulnerabilities in
High Risk Areas Through Design
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AASHTO Culvert & Storm Drain Inspection Guide

« Voted and Passed By

RASHIO
AASHTO Committee on Culvert & Storm Drain
System Inspection Guide

Bridges and Structures
« Update From 1986

« 5 Sections:

« Section 1: Intro

« Section 2: Design &
Performance Characteristics

+ Section 3: Inspection Procedure

« Section 4: Condition Rating
System

+ Section 5: Asset Mgmt

« Appendices: Details

//IADS
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Condition Ratings Table Tites Table

e No
Approach Roadway 4321
Emb: 4421
rotectior 4521

Appurtenant Struct 4821

wert Sia 4721

4821

4921

41021

41121

41221

41321

41411

‘Seams of Comugated Metal Plate 41511
Catch Basins, and Buried Junctions RERX]
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RATING SCALE & ASSOCIATED ACT

SurfaceDamage

Local Bucking, Spis, and
Cracking

Cracking

CONGRETE PIPE e o

Siabbing,Spaling, Delamina-
on Patches

CORRUGATE METALPIPE

SurfaceDamage

OPPI
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Rapid Recovery

Leverage sourcing éfficiencies
Maximize spending efficiency
Minimize installation time
Utilize adaptable repair methods
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Material Logistics
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Economics of Open [Qualified] Competition

Referring to the Texas Drainage Cost Stud
One mile of 24° pipe showed average of $156,077 savings

40% Savings

CLOSED COMPETITION

5000 $1000 s s $5000 6000 S7000  $8000

icaly qualfied materals save up to 50% n tota nstaled

//IADS °
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Your Opportunity

Consider infrastructure exposure to adverse
events, severity of risk
Resilient infrastructure endures erosion,

corrosion, hydraulic, structural risks
Leverage logistic efficiencies of rapid recovery

11
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Thank You

To learn more about resiliency at ADS, go to
adspipe.com/resiliency

Cal Hanson
Regional Engineer — West Virgi
calvin.hanson@adspipe.com
(629) 214-0060

45

SN

2/22/2024

12



