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1.4 Survey Control  

2.0  GEOLOGY AND SITE CONDITIONS 

2.1 Site Geology  

3.0  SUBSURFACE EXPLORATION 

3.1 General 

¶ 

¶ 



Exit 45 Interchange Reconfiguration  Geotechnical Design Report 

Maine Turnpike Authority   January 14, 2021 

   
  

  4

 

¶ 

  



Exit 45 Interchange Reconfiguration  Geotechnical Design Report 

Maine Turnpike Authority   January 14, 2021 

   
  

  5

 

Table 3-1: Summary of Subsurface Exploration  
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Table 3-2: CPT and DMT Summary 

Table 3-3: Summary of Subsurface Exploration Rock REC and RQD 
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4.0  GEOTECHNICAL TESTING AND SOIL PROPERTIES 

4.1 Laboratory Testing   

¶ 

¶ 

¶ 

4.2  Field Testing  

4.3  Soil Properties  
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Table 4-1: Soil Properties of Cohesionless Strata 
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Table 4-2: Soil Properties of Cohesive Strata 
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Table 4-3: Marine Clay Initial Undrained Shear Strengths 

5.0  SUBSURFACE CONDITIONS 

5.1 Generalized Subsurface Stratification  
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5.2  Groundwater  
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Table 5-1: Summary of Encountered Groundwater Elevations

5.3  General Site Variation  
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6.0  GEOTECHNICAL DESIGN RECOMMENDATIONS 

6.1 Bridge Foundation Design  

6.1.1 Foundation Type Selection  

6.1.2 Resistance Factors  
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Table 6-1: Resistance Factors

6.1.3 Subsurface Material Properties  

Table 6-2: Engineering Properties of Soil at West Abutment 
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Table 6-3: Engineering Properties of Soil at East Abutment  
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Table 6-4: Engineering Properties of Soil at Center Pier
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6.1.4 Pile Demands 

6.1.5 Axial and Lateral Foundation Design and Recommendations  
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Table 6-5: Factored Axial Demand and Resistance of HP 14x102 at Strength Limit State for 

Abutments 

 

Table 6-6: Summary of Pile Group Analysis of HP 14x102 for Center Pier

Note: D/C is the Demand/Capacity ratio.  
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Table 6-7: Summary of Pile Demand
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Table 6-8: Limiting Factored Axial Resistance of Piles at the Strength Limit State

 

 

 

6.1.6 Recommended Pile Tip Elevations and Nominal Driving Resistances  

Table 6-9: Estimated and Minimum Pile Tip Elevations for the Bridge Structure

6.2  Toll Structure Foundation Design  
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6.2.1 Foundation Type Selection  

6.2.2  Resistance Factors  

6.2.3  Subsurface Material Properties  

Table 6-10: Engineering Properties of Soil SB Entry Toll Plaza
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Table 6-11: Engineering Properties of Soil at NB Entry  Toll Plaza, SB Exit Point, and Ramp B Toll 

Mast

˒
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Table 6-12: Engineering Properties of Soil at NB Exit Point and Ramp D Toll Mast
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Table 6-13: Engineering Properties of Soil at Rt. 703 OHSS
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6.2.4  Pile Demands 

 

6.2.5  Axial and Lateral  Foundation  Design and Recommendations
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Table 6-14: Factored Axial Demand and Resistance at Strength Limit State for Toll Plazas/Points 

 

Table 6-15: Summary of Pile Group Analysis for Toll Mast and OHSS Foundations

Note: D/C is the Demand/Capacity ratio.  
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Table 6-16: Summary of Pile Demand 

Table 6-17: Limiting Factored Axial Resistance of Piles at the Strength Limit State 
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6.2.6  Recommended Pile Tip Elevations and Nominal Driving Resistances  

Table 6-18: Estimated and Minimum Pile Tip Elevations 

6.3  Toll Building Foundation Design  

6.3.1 Foundation Type Selection  
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6.3.2  Allowable Stresses and Safety Factors  

 

6.3.3  Subsurface Material Properties  

 

6.3.4  Pile Demands 

 

6.3.5  Foundation Design and Recommendations  

 

Table 6-19: Summary of Pile Resistances and Capacities �± Toll Buildings

 
























