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Background 

• BR 1-813 

• I-495 over the Christina 

River 

• ADT=90,000 

• Length – 4,390-ft  

• 38 spans 

• Welded Steel Plate 

Girder Superstructure 

• Pier Ht =+/- 60-ft 

• Variable Foundations 

• Inspected October 2012 

– No deficiencies 
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Background 

• Spans 11 thru 14 

– 4-span continuous 

– All spans 109-ft 

– Piers 10 thru 14 

– Pier 10 – Cast-in-Place 

Concrete Piles 

– Remainder – H-Piles 

 

• Span 15 

– Simple span 

– SB – 160.03-ft 

– NB – 132.87-ft 

– Pier 15 – H-Piles 

 

 

SOIL 

STOCKPILE 
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Response 

• June 2ND 2014 at 2:17 PM 

– AECOM arrived on-site 

4:00PM 

• Piers Tilted 

• Tension Cracks in Soil 

• Displacement of Bridge 

Superstructure 
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Response 

Embankment and Soil Tension Cracks East of Structure 
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Response 

• NB and SB 

Superstructure Rotated to 

the East 

– 18-inch difference in 

elevation of median 

barriers 

– + 3-inch gap in median 

barriers 
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Response 

• Inspect Pile Caps 

– Damage 

– Pile Corrosion 

• Conduct Subsurface Inv. 

– 12 CPTu Soundings 

– 6 SPT Borings w/ Rock 
Coring 

– 2 Open Standpipe 
Piezometers w/ VBW inst. 

– 2 Inclinometers 

– 1 Monitoring Well 

• Identify Contractor 

– JD Eckman mobilized 
6/5/2014 

– AH Beck & R.E. Pierson 
mobilized 6/12/2014  
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Response 

• Pile Cap Inspection 

– Large Horizontal Cracks 

– No Pile Corrosion 

– Local Buckling on One Pile 
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DISLODGED PILE 
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Response 

• Generalized Soil Profile 

– Soft Organic Clay 

– Dense Sand 

– Stiff Silty Clay 

– Bedrock 
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Response 

Blue Rocks 

Stadium 

CRB 

I-495 

CRB 
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AREA OF 

CONCERN 
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Response 
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Response 
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BR 1-813: I-495 over CHRISTINA RIVER, T201407107 
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Response 
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Foundation Design 

• Cone Penetrometer  

Pore Pressure Readings 

– Increased Pore Water 

Pressure > action level of 

1.0 psi/ ft of depth. 

– In-situ testing in the form of 

Cone Penetrometer Tests 

with piezometric readings 

indicated excess pore 

water pressure at or above 

the 1.0 psi/ft action level 
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Foundation Design 

• Piezometer Readings 

– Subsequent piezometer 

readings indicated that the 

excess pore water was 

very slow to drain 

– This was confirmed by the 

Laboratory Consolidation 

Tests conducted on 

undisturbed samples  

(Cv = 0.01 to 0.02 ft2/day). 

READINGS PZ-12E 

Date Pore Pressure 

(FT of Water) 

6/11/2014 12.00 

6/18/2014 11.78 

6/25/2014 11.83 

7/2/2014 11.09 
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Foundation Design 

Base Resistance (Rp) for ‘End Bearing’ drilled shaft founded on 

Gneiss bedrock: 
  

  

Initial, preliminary, base resistance calculation used presumptive values using 

empirical method from FHWA-NHI-10-016, Drilled Shafts Manual. 

  

  

Final calculation of drilled shaft base resistance using AASHTO-method from 

AASHTO LRFD Bridge Design Specification, 6th Edition 2012 uses Canadian 

Geotechnical Society Method (1985) which accounts for spacing and aperture of 

discontinuities in the rock, in addition to, representative qu values from rock core 

recovered from the project. 

Using the AASHTO-method resulted in a refined Base Resistance (Rp) of: 

qBN = 3 qu Ksp d = 678 ksf 

Base Resistance, Rp = 4261 kips  

Rp > 3183 kip factored axial loading based on worst-case load condition, OK 
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Construction 

• Replace Piers 12 and 13 
– Pile cap cracked 

– Column insufficient for 
eccentric loading 

– Cannot rely on capacity of 
exiting piles 

• Drilled Shafts w/ Grade 
Beam 
– 4-ft diameter 

– Casing to bedrock 

– 130-ft to 160-ft below grade 

– Rebar from Tappan Zee 

– Support Temporary and 
Permanent Repairs 

– Geotechnical Design 
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Construction 

• Excess pore water 

pressures within the 

influence zone of the 

impacted piers made 

advancing borings 

extremely difficult 

• Although dissipated 

during drilled shaft 

construction the over-

stressed subsoil 

continued to cause 

problems. 
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Construction 

• Construction 

– Began 6/5/2014 

• Site access 

• Causeway 

• Pier ties 

– Drilling Began 6/13/2014 

– 32 of 32 drilled shafts 

installed by 7/16/2014 

– Grade Beams Constructed 

• 12 and 13 SB North & South – 

7/8/14 

• 12 and 13 NB North & South – 

7/25/14 

– Shoring Towers 

• Pier 12 and 13 SB– 7/22/14 

 

First things first – Relocate Red Tail 

Hawk from Pier 14 
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Construction 

First Delivery of Casing 6/12/2014 

Cutting Teeth Welded to Casing 
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Construction 

Rebar Cage from Tappan Zee project 

6/16/2014 
First Drill Rig on Site 6/13/2014 
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Construction 

Began oscillating in casings on 6/13/2014 

Vibratory hammer used on 6/15/2014 
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Construction 

Right: Lifting 160 foot long Rebar Cage 

Below: Splicing of Rebar Cages in Yard 
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Construction 

First Drilled Shaft Reinforcing Cage 

Placed 6/21/2014 

Access Holes in Bridge Deck for 

Placement of Drilled Shaft Rebar 
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Construction 
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Construction 

• Drilled Shafts – Pouring PCC 

– Casings went to bedrock and were filled with a slurry. 

– SCC concrete was tremie poured from the bottom and slurry was 

pumped out and recycled. 
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Construction 
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Construction 
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Response 
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Conclusions 

• Estimation of Lateral Loads Imposed by a Surcharge 

on Soft Clay  

 - Modeling Techniques 

 - Insitu Testing Options 

 - Instrumentation 

 -  Methodologies 

• Lessons Learned for Addressing Lateral Squeeze on 

Deep Foundations 

 - Validity of Original Design 

 - Battered Piles? 

 -  Control of ROW  

 - Effectiveness of Drilled Shafts 

44 
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