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Abernethy Bridge

The I-205 Improvements in Oregon include the seismic retrofit and widening of the 
Abernethy Bridge to withstand major earthquakes. When complete it will be the first 
earthquake ready bridge that crosses the Willamette River in the Portland metropolitan 
area making it the regional north-south lifeline route after a disaster.
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Project Team Members:

Owner – Oregon Department of Transportation

General Contractor – Kiewit

Drilled Shaft Contractor – Malcolm Drilling Co., Inc.
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DRILLED SHAFT OVERVIEW
13 Total Piers with 28 TOTAL DRILLED SHAFTS

-Drilled shaft diameters and depths:

• Pier 1 – 2.2 meter (6.56’ OD) x 250’ long with full depth permanent casing

• Pier 2,3,4,5 – 3.73 meter (12.23’ OD) x up to 240’ long with full depth permanent casing

• Pier 6 – 3.73 (12.23’ OD) x 170’ long with full depth temporary casing

• Pier 7 – 3.3 meter (10.84’ OD) x 150’ long with full depth permanent casing 
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DRILLED SHAFT OVERVIEW
13 Total Piers with 28 TOTAL DRILLED SHAFTS

-Drilled shaft diameters:

• Pier 8A – 2.5 meter (8.2’ OD) x 140’ long with full depth temporary casing

• Pier 8B – 2.5 meter (8.2’ OD) x 140’ long with full depth permanent casing

• Pier 9, C3 – 2.5 meter (8.2’ OD) x up to 100’ with full depth temporary casing

• Pier 10,11,12,13 – 2 meter (6.56’ OD) up to 60’ deep
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DRILLED SHAFT OVERVIEW

ROCK SOCKETS

• All shafts have rock sockets that ranged in length from 5’-20’ long

• Rock sockets were excavated, depending on shaft location with either a BG-40, 
BG-50 or drop chisel.

• Rock strengths were up to 25,000 psi. 
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• Mobilized in August 2022
• Shafts will be complete in November 2023
• There will be a downtime between May and 

August of 2023
• To Date 70% of the shafts installed
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Malcolm Scope of Work
• Dig/Drill & Install fully cased drilled shafts
• Place reinforcing steel cages. Majority of caged were spliced 

vertically over shaft in multiple sections
• Perform load testing at Piers 1B and 2B
• Furnish and place shaft concrete
• Furnish and place permanent casing
• CSL testing of all shafts
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Malcolm Scope of Work
• Thermal Integrity testing of all shafts

• Mini SID Testing off all shafts

• Clean Inside of Perm Structural Casing 
After Installation



Abernethy Bridge

Material/Testing Requirements
• Drilled Shaft Concrete (4000P and 5000P) 

• All 12’ OD shafts had to have special low heat mix (50% 
cement / 50% slag mix)

• Low heat mix had a max placement temp of 85 degrees

• Permanent Casing 1.25”, 1.5”, 1.625”, 1.875” thick

• Permanent Structural casing required on Piers 2,3,4,5,7,8

• All field spliced permanent casing had to be UT tested
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Material/Testing Requirements

• All Shafts Required CSL Testing

• All Shafts required Thermal Integrity Testing

• Sand Content Testing (Less than .25%)

• All Shafts required Mini SID testing. 

• Pier 1A and 2B required soni-caliper testing
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Equipment Used 

• Liebherr 895 Dig Crane
• 3.8 Meter Oscillator (Piers 2-6)
• 3.3 Meter oscillator (Pier 1 & 7)
• 2.5 Meter Oscillator (Pier 8-13)
• Bauer BG-50 and BG-40 Drill Rig
• Liebherr 8130 Support and Dig Crane
• Linkbelt 800 Support Crane
• Linkbelt 750 Support Crane
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VRM 3800-T3100



Abernethy BridgeVRM 3800 & Liebherr 895



Abernethy BridgeVRM 3800 & Liebherr 895
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Abernethy BridgeRing Chisel



Abernethy BridgeCore Barrel with Roller Bits
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Abernethy BridgeBauer BG-50
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Casing Brush
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Foundation Layouts & Shaft Details
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Foundation Layout
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Largest cage was 11’ OD x 260’ 
long and weighed almost 300K

Piers 10-13 were set in one piece

Piers 3-7 were set in two pieces 
and spliced vertically over the 
shaft

Piers 1-2 were set in three pieces 
and spliced vertically over the 
shaft
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South Lander Street Grade Separation
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OBSTACLES TO OVERCOME

1. Working Over Water
2. Working Near Existing Structures
3. Getting Equip From Shaft to Shaft on 

Barges
4. Shaft Obstructions 
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Pier 5B Platform/Barges
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Pier 5B Platform/Barge Work
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Pier 5A Trestle Work
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Pier 5A Trestle Work
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Abernethy Bridge
Moving Equip From Barge to Trestle & Platforms
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Moving Equip From Barge to Trestle & Platforms
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Moving Equip From Barge to Trestle & Platforms
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Moving Equip From Barge to Trestle & Platforms
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Working Near Existing Structures
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Working Near Existing Structures
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Abernethy Bridge
Working Inside Cofferdam at Pier 3A
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Stee Pile Obstruction Pier 1B
Encountered at 180’ BGS



Abernethy BridgeSteel Pile Obstruction Pier 2A
Encountered at 200’ BGS
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https://www.youtube.com/watch?v=QH1wwLxGrIs

https://www.youtube.com/watch?v=AXhXwE5CabI

VIDEOS

https://www.youtube.com/watch?v=QH1wwLxGrIs
https://www.youtube.com/watch?v=AXhXwE5CabI
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QUESTIONS?


