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Infrastructure and Climate 
Network (ICNet) 

Develop a collaborative network of 
climate scientists and 
research/practicing engineers 

Accelerate new research in climate 
change impacts and adaptation to 
transportation infrastructure 
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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 



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 

 

 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 

 1000 ft. bridge with five 200 ft. spans 

 42 ft. wide 

 Expensive 



Raise & Widen 

 Raise road to new height with sand backfill 

 11 ft. lanes with 5 ft. multi-use shoulders 

 Additional layer of riprap 



11’ 11’ 5’ 5’ 

1’ 1’ 

4) Pave, Complete 

Pros:  Cost-effective 

   Easy to build 

 

Cons Wider footprint 

 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 

Approach: Mechanically Stabilized Earth (MSE) 

and Gabion Walls 



MSE and Gabion Walls 

 MSE Wall 

 Mechanically Stabilized Earth 

(MSE) 

 Layers of geotextile 

reinforcement 

 

 Gabion Wall 

 Face of the MSE Wall 

 PVC-coated baskets for water 

application 

 Allow for fill soil to be placed 

 

Source: 

http://www.snapedge.ca/products/hards

cape-accessories/geotextile/miragrid/ 

Source: 

http://www.terraaqua.com/gravity-

retain.php 



Existing Causeway 

11’ 11’ 
2’ 2’ 1’ 1’ 



1) Excavate to Subgrade 

34’ 

2.5’ 



2.5

’ 

3’ 

2.5’ 

34’ 

2) Place Gabion Walls 



8’ 18” 

34’ 

3) Fill, Place Bottom Layer of 

MSE Reinforcement 

3’ 

2.5’ 



8’ 18” 

16” 

each 

4) Repeat, then Pave, Complete 

3’ 

2.5’ 

11’ 11’ 5’ 5’ 

1’ 1’ 

Pros  Footprint is not widened, minimizing permits required 

 Cost-effective 

 Adaptable in future by adding geotextile layers 

 

Cons Limited design options for reinforcement 

 Gabion walls will need to be replaced 



Preliminary Design Comparison 

Approach Performance Adaptive Cost Permits Total 

Do Nothing 1 1 3 5 10 

Bridge 5 1 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 



Survey of Projects 



Indicator Maps 1. Annual Average Precipitation 

2. Annual Average Temperature 

3. Number of days over 2 inches of 

precipitation 

4. Number of days over 3 inches of 

precipitation 

5. Number of days over 95° F 

6. Seasonal Average precipitation 

(Winter, Spring, Summer, Fall) 

7. Seasonal Average  Tmax  (Winter, 

Spring, Summer, Fall) 

8. seasonal Average Tmin (Winter, 

Spring, Summer, Fall) 

9. Maximum temperature in the hottest 

week of the year 

10. Minimum temperature in the coldest 

week of the year 

11. Precipitation on the wettest day of 

the year 

12. Precipitation in the wettest week of 

the year 



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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