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Existing Structure

ü41-Story Tower

Å515-foot-tall multi-tenant 

 office tower

ÅPrecast concrete façade 

ü6-Story Garage

Å2 levels below ground

Å6 levels above ground

ÅSupported by Pressure 

 Injected Footings

 (PIFS) & Spread 

 Footings

ÅOwner
Anchor Line Partners & Jones Lang LaSalle 
Corporation

ÅGeneral Contractor
John Moriarty & Associates (JMA)

ÅEngineer of Record for the Foundation
Haley & Aldrich (H&A)

Å Foundation Contractor
Hub Foundation

Å Site Contractor
W.L. French

Project Start Date: June 2019
Project End Date: November 2021



New Structure

ü 41-Story Tower

Å 515-foot-tall multi-tenant office 

 tower

Å Glass curtainwall façade 

ü 18-Story Structure

Å 8 level automated parking garage

o 2 levels below ground 

o 6 levels above ground

Å 12 stories above the garage

o Office space, retail, etc.

o Connected to the 41

      Story Tower

Å Supported by micropiles



FOUNDATION CONCEPTS

3 Levels of Soils Nails to Provide Lateral 
Support for Foundation Walls

Underpinning of Foundation Walls

Micropiles to Support the New 
Structure



Critical Design Considerations

Automated Garage layout did not allow for internal foundation 
elements or bracing of existing foundation wall

Foundation walls were not designed to be self supporting over the 
span of the structures

Micropiles pile caps and columns would provide support for new 
structure and permanent lateral support for existing foundation wall



SOIL NAIL DESIGN



SOIL NAILS

ÅProvide temporary lateral 
support for existing foundation 
wall during construction
ÅThree levels of soil nails 
Å204 Soil Nail Design
ÅLayout to miss existing-pile 

solider piles from original 
construction
ÅInstalled using TEI Skid Steer 

mounted mast





Soil Nail Construction Issues

ÅLevel 3 (lowest level) installed first

ÅUtilities encountered on levels 2 and 1

ÅTest pits revealed that utilities not know 
during the design phase would render soil 
nail design not constructable!

ÅRequired a total redesign of the foundation 
system to support the wall during 
construction



SOLDIER MICROPILE 
DESIGN



New Design Concept 

Combination of 
soldier micropiles 
and installed soil 
nails would be used 
to brace toe of 
existing foundation 
wall

01
Tie-rod deadman 
system would be 
installed at the top 
of the foundation 
wall using the 
original H-piles

02
The soldier 
micropiles would 
also be used to 
underpin the 
foundation wall to 
provide support as 
part of the pile cap 
construction

03



Soldier Micropile 
Design

ü36 Piles

üUtilize both the soil nails and 
soldier piles for the lateral 
support & underpinning of the 
foundation walls

üDesign:
ÅфΦснрέȄлΦрпрέ bул /ŀǎƛƴƎ
ÅNo.8 Gr75 Threaded Bar
Å5000 PSI Grout
Å{ǇŀŎŜŘ ŀǘ тΩ
ÅмлΩ ƛƴǘƻ ǘƛƭƭ
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DESIGN OF FOUNDATION 
MICROPILES



Foundation 
Micropiles

ü 123 Micropiles

Å67 Micropiles 

o 600 kips Compression

o 300 kips Tension 

Å56 DMPs 

o 600 kips Compression only

ü Low Headroom Micropiles

ÅфΩ IŜŀŘǊƻƻƳΥ пн ƳƛŎǊƻǇƛƭŜǎ

ÅмнΩ IŜŀŘǊƻƻƳΥ мс ƳƛŎǊƻǇƛƭŜǎ

ÅUnlimited Headroom: 65 micropiles



Foundation & Soldier Pile Layout

Low Headroom



Micropile Design
(600 kips Compression
300 kips Tension)

üCasing
ÅфΦутрέ hΦ5Φ Ȅ лΦснрέ ²ŀƭƭ ¢ƘƛŎƪƴŜǎǎΤ DǊул
ÅурΩ ǘƻ wƻŎƪ

üCore Steel
Å/ƻǊŜ tƛǇŜΥ тΦлέ hΦ5Φ Ȅ лΦпроέ ²ŀƭƭ ¢ƘƛŎƪƴŜǎǎΤ 

Gr80
ÅRebar: No.24 in rock socket & top of pile 

connected to No.18 in cased section; Gr80

üRock Socket
ÅотΩ ǊƻŎƪ ǎƻŎƪŜǘ ƛƴ !ǊƎƛƭƭƛǘŜ
Åфέ ŘƛŀƳŜǘŜǊ

ü Micropiles with no tension loads had No.14 
Gr80 above the socket.



Soil Profile



Soil Profile

üSilty Clay
Å¢ƘƛŎƪƴŜǎǎ Ϥ нлΩ
ÅSoft

o N-Values ranges from WOH to 3

üGlacial Till
Å¢ƘƛŎƪƴŜǎǎ Ϥ слΩ
ÅHard

o N-Values ranges up to 95

üBedrock
ÅArgillite
ÅHighly weathered
ÅBond Value: 47.8 psi (6.9 ksf)
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PILE LOAD TESTS



Rock Socket Design 
Development

ÅInitial Rock Socket Design at bid time was 
based upon 33 Congress Square Pile Load 
test performed nearby

ÅHub presented the test results at ISM 
2017 Conference

ÅBased on 107 psi (15.4 ksf) bond value 
ϧ мтΩ ǊƻŎƪ ǎƻŎƪŜǘ

ÅAdditional Borings were performed post bid

ÅRock quality was not as good as 
initially assumed

ÅBond value increased to 75 psi (10.8 
ksfύ ϧ нсΦрΩ ǊƻŎƪ ǎƻŎƪŜǘ

33 Congress

One Post Office Square


