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AGENDA

• Background
• Project Criteria

• Hydraulic Design and Bank Stabilization
• Geotech Investigation

• Construction 
• Cave Portal Discovery
• Cave Exploration
• Additional Considerations
• Scoped Solutions
• Final Solution

• Conclusions



PROJECT LOCATION

Devil’s Ice Box

Approximate Project 
Location



BACKGROUND

• Originally constructed in 1960’s?
• Single span adjacent channel beam founded on closed 

abutments
• 26’ Roadway
• Span is approximately 36’
• Opening is approximately 34’ wide and 12’ high
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2D HYDRAULICS
• One of our first 2D 

hydraulics to evaluate 
flow patterns and 
establish stream bank 
velocities to 
accurately estimate 
scour and what is 
required some bank 
stabilization 
recommendations.
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MIGRATION
2011
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STREAM
MIGRATION
2019



STREAM MIGRATION – 2019



STREAM
MIGRATION
2022



• Use of Turf 
Reinforcement Mat 
(TRM)

• Protected End Bents 
with Type 2 Rock 
Blankets and 
extended further 
upstream than typical

STREAM BANK STABILIZATION



• 8 Initial Borings

INITIAL GEOTECHNICAL INVESTIGATION



ADDITIONAL GEOTECHNICAL INVESTIGATION
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ADDITIONAL GEOTECHNICAL INVESTIGATION



CAVE EXPLORATION
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CAVE EXPLORATION



CAVE SURVEY





• Don’t block water flow in the 
cave.

• Minimize depositing material 
in cave.

• Avoid filling the cave with 
concrete and minimize water 
from placement of concrete

• Pink Planarian

ADDITIONAL CONSIDERATIONS



SCOPED SOLUTIONS
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WHAT WE ENDED UP DOING
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CONCLUSION



QUESTIONS?
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