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Future Sea Level Rise
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Problem and Approach

Flooding due to tides and storms — Raise road
Narrow shoulders for pedestrians — Widen road
Design life 2020 to 2050

New road elevation must account for future sea
level increase




2050 +1.7 ft Tidal Projection

—2050 Projected Sea Elevation —~Current Roadbed Elevation
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Design Options for 2020 — 2050

Use a +3' Roadway

Do Nothing

Bridge

Raise and Widen

Raise and Reinforce

Source: Brad Sullivan, CMA Engineers



Do Nothing
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Pavement structure is the concern, due to water
Current system is not sufficient for 2050

Would need 12" asphalt over 36" gravel by 2050



Bridge
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1000 ft. bridge with five 200 ft. spans
42 ft. wide

Expensive



Raise & Widen
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Subgrade

Raise road to new height with sand backfill
11 ft. lanes with 5 ft. multi-use shoulders

Additional layer of riprap
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effective

Easy to build

Cost

Pros:

Wider footprint

Cons

Environmental impacts
Two challenging DES permits

Not adaptable



Raise & Reinforce

Goals: Raise road to new height w/o widening footprint

Site Limitations:

Riprap slopes
Water level
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Approach: Mechanically Stabilized Earth (MSE)
and Gabion Walls



MSE and Gabion Walls

MSE Wall Gabion Wall
Mechanically Stabilized Earth Face of the MSE Wall
(MSE] PVC-coated baskets for water
Layers of geotextile application
reinforcement Allow for fill soil fo be placed

Source: Source:
http://www.snapedge.ca/products/hards http://www .terraaqua.com/gravity-
cape-accessories/geotextile/miragrid/ retain.php



Existing Causeway




1) Excavate to Subgrade
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2) Place Gabion Walls




3) Fill, Place Bottom Layer of
MSE Reinforcement




4) Repeat, then Pave, Complete
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Pros

Cons

Footprint is not widened, minimizing permits required
Cost-effective
Adaptable in future by adding geotextile layers

Limited design options for reinforcement
Gabion walls will need to be replaced



Preliminary Design Comparison

Approach Performance | Adaptive Cost Permits Total
Do Nothing | 1 3 5 10
Bridge 5 1 | 3 10
Raise & Widen 4 3 3 2 12
Raise & Reinforce 4 4 3 5 16

Point Scale - 1 (Poor) to 5 (Excellent)




Engineering Focused Webinars

INFRASTRUCTURE & CLIMATE NETWORK (ICNet)

Fall 2013 - Wednesday 2-3 EST

ICNeat will present a series of webinars this Fall on topics related to climate change and
nfrastructure. The first two webinars in this series will provide fundamental and current
climate change model and output information targeted to infrastructure researchers and
practitioners, The third webinar will showcass research on pavemsant performance in the
future using climate model output and standard engineering tools and techniques

Wadnesday October 30th

Wednesday Seplember 18th Wednesday October 9th
T 2-3 pm EST

Cameron \Waka

Univergity of Mew Hampshine

Rajits Mallick
¥ technic Institute

ICMet Webinar Instructions
1. Link to GoToMeeting https://global.gotomeeting.com/meeting/join/9384 31661

2. Use your microphone and speakers (VolF) to listen. Or, call in using your telephone
(213) 493-0606

3. Access Code: 938-431-661

Audio PIN: Shown after joining the meaeting

Meeting ID: 938-431-661

Additional information and instructions are available on hitp://thelCNet.org
I o arer the ICHNetl webinar distribution list, cong

ICMet Associate to receive updates on future webinars and other
activities. Contact Lee Friess (ICHMET&thelcnet.org) for more information.  isresstescross o coisars serwses

der becoming an

INFRASTRUCTURE & CLIMATE NETWORK (ICNet)

Spring 2014 - Wednesday 2-3 ET

ICHet continues its Spring webinar series on topics related to infrastructure and climate
change. The March webinar will focus on the planning and practice of MaineDOT from a
climate change perspective. April's webinar will provide an update on the latest status of
nfrastructure engineering and climate science, The May presentation will focus on risk
madeling for storm surge and coastal engineering adaptations

Wednesday April 30th Wadnesday May 2Bth
2-3pm ET 2-3 pm ET

Charlle Hebson and Judy J
trment of Uninsersity of Mew
Hampshire

ICMNet Webinar Instructions

Flease reqgister for ICNet Webinar Series at:
hit

x09089

des.goto

After ragistering, you will receive a confirmation amail containing information about
jeining the webinar,

e ICMet webanar distribution list, conssder becaming an
te to receive updates on future webinars and other
rtact Lee Friesa (ICNet@theicnet.org) for more information INTRAMTEDLTUEE ® £11
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Infrastructure and Climate Projects in
New England
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Hydroclimatic Flood Trends in New England

View PDF This project investigated historical trends in flood
magnitude and frequency using long-term stream gauge recorc
in 28 climate-sensitive New England watersheds. The work
supports fish pass...

Annual Floods in New England (USA) and Atlantic
Canada: Synoptic Climatology and Generating
Mechanisms

View PDF We are analyzing long-term precipitation gauge and
synoptic climatology records associated with flood records in
climate-sensitive watersheds. We use this information to better
understand ca...

Asphalt Concrete Evaluation

View PDF Evaluating varous moisture conditioning and
inundation procedures for asphalt concrete mixtures in the
laboratory. Testing has included standard and modified AASHI1
T283 along with MIST co...

Rising Sea Level Impacts of Road Infrastructure in
Coastal New Hampshire

View PDF The overall research goal was to evaluate the
influence of rising groundwater (due to SLR) on sections of two
coastal roads in NH. Evaluate change in asphalt concrete
material properties wit...

Sea Level Rise For Route 1 Bridge Designs

View PDF Address cost and risk issues associated with projecte
sea level rise and threats to state infrastructure elements that &
aiso designed to pass freshwater streams and rivers. More
specific...

Climate change Projections for the City of Cambridge,
Massachusetts.

View PDF Application of statistically downscaled station-based
climate output from a collection of AOGCMs and future scenark
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Fact Sheets

» Key characteristics of each major database of
climate projections available online,

* Best professional judgment (based on our
independent climate model and downscaling
intercomparison work) regarding appropriate
applications of each one, and

* Source for how and where to download the
information.
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thelCNet.org
#ICNetNE
ICNet®@thelCNet.org

ICNet Principals
J.Jacobs, J. Daniel, P. Kirshen, C. Wake UNH

E. Douglas, UMB, J. Kartez, USM, K. Hayhoe, TTU,
L. Silka, U Maine, K. Matso, NOAA

Special Thanks to UNH Senior project design team:

Michael Figueroa, Christopher Jacques, Jacob
Chaisson, and Sonja Pape
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