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Introduction
Block 400 Project Team

• Owner – St. Louis Cardinals / Cordish Group
• Structural Engineer – Optimal Engineering Solutions, Inc.
• Geotechnical Engineer – SCI Engineering Inc.
• Construction Manager – PARIC Corporation
• Deep Foundation Contractor – Richard Goettle, Inc.
• Deep Foundation EOR – GEI Consultants



Introduction
Block 100 Project Team

• Owner – St. Louis Cardinals/Cordish Group/Lowes
• Garage Structural Engineer – Brockette/Davis/Drake, Inc.
• Hotel Structural Engineer – OPS
• Geotechnical Engineer – SCI Engineering Inc.
• Construction Manager – PARIC Corporation
• Deep Foundation Contractor – Richard Goettle, Inc.
• Deep Foundation EOR – GEI Consultants



Introduction
The Block 400 and Block 100 sites were the 2nd and 
3rd projects in the Ballpark Village Development.

Pre-existing structures (stadium) prior to parking lot were 
founded on driven pipe piles and spread footings.

Driven piles were the original intended deep foundation 
elements for the new buildings.





Introduction



Introduction
Driven Pile, Drilled Shafts and Augercast Piles were all 
budgeted and considered as viable solutions for the 
project.

Ultimately augercast piles were selected as the deep 
foundation system and a design build contract was awarded 
to Goettle first for the Block 400 Project then the Block 100 
Project.



Economy
24” diameter ACIP Pile option was selected for the Block 
200 site.

30" diameter ACIP Pile option was selected for the Block 
400 site.

One Osterberg Load Cell Test was conducted at each site to 
not only verify but also economize design assumptions.

Final Deep Foundation Package Value: $7.4 Million



Design – Block 400
Number of Piles – 383 Each
Diameter of Piles – 24" Diameter
Pile Lengths – 94' below working grade
Design Capacity – 924 Kips Compression - 210 kips Tension – 30 kips Lateral
Design Criteria – Allowable Skin Friction - .60 ksf for Clayey Soils

Allowable Skin Friction – 0.60 ksf to 0.80 ksf for Sandy Soils
Allowable End Bearing – 180 ksf

Comments: All pile drilled to refusal on rock
Osterberg Load Test tested to over 3 times design load
7,000 psi grout was used.



Subsurface Conditions – Block 400



Design – Block 400 



Design – Block 400 



Design – Block 100
Number of Piles – Each
Diameter of Piles – 30" Diameter
Pile Lengths – 50' to 88' below working grade
Design Capacity – 1,178 Kips
Design Criteria - Allowable Skin Friction - 0.65 ksf for Clayey Soils

Allowable Skin Friction – 0.40 ksf for Sandy Soils
Allowable End Bearing – 180 ksf

Comments: All pile drilled to refusal on rock
Some piles had cut-offs 17' below grade



Subsurface Conditions – Block 100



Design – Block 100 - Hotel



Design – Block 100 - Garage



Design – Block 100 - Garage



Design

• Additional Rock 
Coring was 
Performed to Verify 
Rock Conditions at 
both sites.



Design



Load Testing – O-Cell Technology



Load Testing – O-Cell Technology



Design – O-Cell Load Schematic Block 100



O-Cell Load Test Results – Block 100



O-Cell Load Test Results – Block 100



Design – O-Cell Load Schematic Block 400



O-Cell Load Test Results – Block 400



O-Cell Load Test Results – Block 400



Construction/Installation
All augercast piles were installed to rock using the refusal 
criteria established in the load test pile. Less than 1 ft / 
minute.

All piles utilized a PIR system to document pile installation.

Pre-drilling required at some locations to core through 
existing foundations to allow for ACP installation.





Traditional Crane and Leads Set-up used for Block 400 
Installation









Fixed Mast Hydraulic Rig used for Block 100 Installation



Deep Pile Cut-Offs were a challenge – Up to 12' below grade.



Challenges

• Damage to Equipment and Tooling



Challenges

• Obstructions from existing shallow foundations

Click to add text



Challenges

• Obstructions from abandoned utilities.



Challenges

• Obstructions from 
abandoned utilities



Challenges

• PIT Testing Anomaly 
in Pile 74

• Dynamically Testing 
Pile – Questionable 
Results

• Statically Load Testing 
Pile



Challenges

Pile Installation Log –
Pile 74



Challenges – PIT Test Pile 74???



Challenges – Static Test



Challenges – Static Test



Challenges – Static Test Load 
Test Set-up for Pile 74



Challenges – Static Load Test Results on Pile 74





Thank You!
Questions?
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