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Bridge Foundation 

Investigations with the CPT
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CPT System (ASTM D-5778-95)
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Instumented Probe



Push System (CPT Rig)



Data Acquisition



Data Acquisition

➢ Tip Stress

➢Sleeve Friction

➢Pore Pressure

➢Push Rate

➢Push Force



How the System Works





Motivation for the “Cone”
➢Speed of Investigations, 5x-10x faster, lab work eliminated

➢The fall of “N60” as sufficient information to predict all things

➢Less labor intensive; 2-person field crew and less wear/tear on 

personnel

➢Continuous Soil Profile

➢Fast response and results for “discoveries” at time of construction



Finished Product-CPT Log (pg 1)

➢ Collected Data
Tip Stress

Sleeve Friction

Pore Water Pressure

➢ Interpreted Data
Soil Behavior Type

Lithology

Friction Ratio



Finished Product-CPT Log (pg 2)
This is where it gets tricky………

➢ Interpreted Data

Soil Behavior Type

Lithology

Interpreted Blow Count

Interpreted Friction Angle

Interpreted Su

➢Collected Data

Push Force



General Relationships

➢ Granular Soils - High tip resistance, high sleeve 
friction, low friction ratio

➢ Cohesive Soils - Low tip resistance, high sleeve 
friction, high friction ratio

➢ Organics - very low tip, very low sleeve, very 
high friction ratio



Soil Behavior Type



Dynamic Pore Water Pressure

(dU / PWP) Measurements

Granular Soils
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Case Study 1: Rural BR over Soft Clay

 Correlation in Normally Consolidated Clay, unstable slopes 

 Compare time and end data with standard boring program

 MN Hwy 65 crossing the Littlefork River, multi span bridge

 SP 3609-30 T4, C4 (5 standard borings matched with 5 soundings)





Case Study 2: Bridge 27V35 – W. Bush 

Lake Road over TH494

➢ New construction

➢ Geotechnical design 

based on SPT

➢ CPT soundings taken to 

compare with existing 

SPT data

➢ Sounding C10 taken 

adjacent to Boring B10





Case Study 3: I-494 “Wakota” Bridge

 Initial Correlation and Training; Lateral Pile Loads for Consultant

 I-494 in the SE Twin Cities (St. Paul, Newport, MN)

 Crossing the Mississippi River, multi span bridge, high profile project

 SP 8285-79   T44,  C44-1





Case Study 4: Bridges/Culverts, MN Hwy 200

 Series of 3 culverts in NW District; CPTU correlation effort (lab tests)

 Mixed soils known to exist, normally and overconsolidated materials

 MN Hwy 200, Mahnomen, MN

 SP 4401-16   T1,  C1   also T2,  C2 at BR 97441 (replacing 4370)





Advantages

➢ Immediate Results (no lab work)

➢ Footage (150-500 ft/day, 5-10x 
faster)

➢ Continuous Soil Profile 

➢ Pore water pressure measurements

➢ Great tool for preliminary 
investigations

➢ Can define a ‘Hard Layer’ as a 
supplement to SPT



Disadvantages
➢ No samples

➢ Rocks, concrete, rubble 

➢ Depth Limitations (friction, tip, buckling)

➢ Electronics!



Any Questions?

Thanks for your attention, and participation in the seminar.

Artist’s Visualization of Tracked CPT

Rig at an Actual Minnesota ProjectGot Soft Soils?




