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Background Information 

• $47M 

• 9 stories 

• 267,000 SF (GFA)  

• 268 rental units 

• Ground floor retail tenants 

• Design-Bid-Build 

• Construction: March 2012 - March 2014 
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Prevention Through Design 

 

 

 

“The fatality rate for excavation work is 112% 

higher than the rate for general construction.”  
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Key Takeaways 
 

•means & methods selection by contractor 

•supervision & inspection 

•thorough geotech. investigation 

•effective communication b/w 

engineers & contractor 

•Design-Build delivery method 

recommended 

 

I. Introduction 

II.   Depth 1- Prevention Through Design Research 

III.  Depth 2- Foundation System 

 a. Structural Breadth 

 b. Cost & Schedule Impact 

IV. Depth 3- Site Specific Safety Plan 

 a. Dewatering System 

 b. Excavation Support & Workflow 

V. Depth 4- Geothermal Loop System 

      a. Mechanical Breadth 

 b. Constructability Issues 

 c. Cost & Schedule Impact 

VI.   Conclusion & Acknowledgements 

 

 

 



Foundation System 

As-Built  

North: Capped APG Micropiles (9-stories) 

South: Piers on Spread Footings (6-stories) 

 

Geotech. Report 

•clays & sands 

•estimated a 4-5’ thick 

mat slab 

•underpinning concerns 

•budget concerns 
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Structural Breadth 

 

 

Constraints 

•soil bearing capacity: 2,000 psf 

•slab area: 44,175 SF 

•slab perimeter: 900 LF 

•largest column load: 1,100 kips (18x24) 

•Total building loads: 
North: 20,770 kips   South: 35,230 kips  

 

 Results: 

•36” thick w/ #9 rebar @ 6” o.c. 

•4,000 psi concrete 

•5,300 CY  &  300 tons rebar 

•3-4” work mat included 
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Cost Impact 

 

 

Total Cost (O&P excluded) 
 

Concrete: $1,412,185 

Rebar: $751,026 
 

$2,163,211 

 
 

 

Schedule Impact 

Total Duration 
 

Concrete Placement: (24 workdays w/2 pump crews) 
      500 truckloads 

      1-day pour 
 

Rebar Install: 26 workdays w/ 20 rodmen 
 

27 workdays 

 

Actual Duration 
 

North (micropiles): 90 workdays w/ 1 drill rig crew 
 

South (spread footings, fdtn walls, strap beams): 

                35 workdays  

 
 

Actual Cost 
 

North (micropiles): $450,000 

South (spread footings): $300,000 
 

$750,000 
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Dewatering System 

 

 

Modifications: 
 

• 28,500 SF larger area 
 

• 10’ shallower South,  

10’ deeper North 
 

• 4 extra wells (11) 
 

• each well 40-50’ deep 

(actual: 60’) 
 

• extra standby 

temporary pumps 

 
 

 

Actual Plan: 
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Excavation Support & Workflow 

 

 

Anchored Sheet Piling  
22’ depth 

 equiv. fluid pressure: 1320 psf 

cost: $565,290 

 

Advantages: 

 •fast installation 

 •structural capabilities 

 •seepage control 

 •maximizes useable       

 space (<1” thick) 

 • little risk of blowout 
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Mechanical Breadth / Geothermal Loop 

 

 

Existing Ground Floor 

System: 
 

• water-to-air 

• serves 13,020 SF  

• 93 nominal tons heating/cooling 

• (14) water source heat pumps 

• (2) 5 SF direct outdoor air 

intake louvers 

• (2) 5 SF relief/exhaust louvers 

• (2) 712.5 MBH boilers 

• (1) 155-ton cooling tower 

 

Vertical Closed-Loop Geothermal Well System 

 

• north footprint well field: 17,000 SF 

• well spacing: 15’ d 

• 46 wells @ 300’ deep, 1 well @ 150’ 

• 1 ¼” U-tube pipe 

• 10% antifreeze 

• 436 gpm (includes head loss) 

• (1) 244 MBH boiler 

• (1) 63-ton cooling tower 
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Constructability Issues 

 

 

 

• spacing & depth adjustments 
 

• micropile coordination 
 

• soil conductivity interference 
 

• tenant negotiation 
 

• ongoing research:  

   foundation-encased wells 
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Cost Impact 

 

 

Total Cost (O&P excluded) 
 

 

R.S. Means Assembly:         $105,555  (excludes GSHPs) 

$23-$45/SF:                         $299,460 - $585,900 

$1,500-$3,000/ton capacity: $139,500 - $279,000 

 

Cooling Tower & Boiler Downsize: $52,376 savings 
 

 

Energy Costs (annual):           $10,416 - $14,322 

Maintenance Costs (annual):  $1,302 

 
 

 

Schedule Impact 

     Total Duration 
 

 

• 1.5 wells / drill rig / day 
 

• 47 wells with 2 drill rigs 

      = 35 workdays 
 

• actual micropiles  

      = 4 months with 1 drill rig 
 

• equipment mobilization           

advantage 
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Conclusion 

 

 

Depth #1 
(Prevention through Design research) 

 

Depth #2 

Foundation Redesign 
Recommended for Quality       

Not Recommended for Budget 
 

Depth #3 

Site Specific Safety Plan 
Permanent Sheet Piling, Dewatering System, Workflow  

 

Depth #4 

Geothermal Loop System 
Not Recommended 
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Sheet Piling 
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Schedule 

 

 


