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The yellow stone of the Yellowstone River and 
Yellowstone National Park, home of a Supervolcano.
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An off-alignment bridge replacement was needed.
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The best alignment was 
taken.



5

57th Annual Geotechnical Engineering Conference

An active hydrothermal system with altered rock, hot 
springs, and hydrogen disulfide (H2S) gas in ‘stovepipes’.
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Slightly Altered – Calcic . Strong (R4)  

Moderately Altered – Calcic. Weak (R2)   

Highly Altered & Fractured – Silica + Sulfide +Epidote 

’

Sepulcher Formation 
Agglomerate (Eocene)



7

57th Annual Geotechnical Engineering Conference

5950

5970

5990

6010

6030

6050

6070

6090

6110

6130

6150

6170

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190

E
le

v
a

ti
o
n

 (
fe

e
t)

Temperature (°F)

Temperature vs. Elevation Plot  

Pier 1

Pier 2

West Terrace

Pier 3Highly Altered

The highly altered rock has a lower RMR, occurs with 
hot groundwater (>140 F (60 C), H2S gas, and pH<3.
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Seismic and resistivity methods were used to look for 
stovepipes and locate piers.
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YELL graphics
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Confident deep foundation design.
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Detailed for longevity.
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Deep foundation safely constructed with a TARP.
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Deep foundations made this possible – Nov. 2024
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DENA graphics
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2024 Activity

Cool blue = loss

Warm red = gain

UAS Photogrammetric Change
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Site Understanding
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The solution seen as a digital twin.
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Scans for 
understanding
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DENA graphics

Rock structure was the key. Well, that and ice.

Leapfrog model
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Rock structure was the key. Well, that and ice.

Leapfrog model
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Ice exposure
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Leapfrog – Subsurface Model
https://www.seequent.com/products-solutions/leapfrog-viewer/
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Leapfrog – Subsurface Model
https://www.seequent.com/products-solutions/leapfrog-viewer/
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Design
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2D Schematic

3D Digital Twin

Focus here
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A digital site and construction model – a digital twin.
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Procurement
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Sharing the extensive site understanding.
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Geophysical profiles.
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Combining lidar and photogrammetry, and InSAR.
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Terrestrial lidar (and InSAR). So many options.



Construction
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Expectations met, and surprises. Communication built 
confidence.
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October 
2024



36

57th Annual Geotechnical Engineering Conference

October 
2025
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Digital delivery brought us closer to the edge.
….. to meet a critical challenge.



Contact us

BGC Locations

CANADA

VICTORIA

VANCOUVER
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CALGARY

EDMONTON

TORONTO

SUDBURY

KINGSTON

OTTAWA

MONTREAL

QUEBEC CITY

HALIFAX

FREDERICTON

DOMINICAN REPUBLIC

SANTO DOMINGO

USA

GOLDEN

NASHVILLE

www.bgcengineering.com

AUSTRALIA

BRISBANE

CHILE

SANTIAGO

Scott Anderson, Ph.D., P.E.

Principal Geotechnical Engineer

SAnderson@BGCEngineeing.com
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