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1.0 INTRODUCTION AND PROJECT UNDERSTANDING 

2.0 SCOPE OF SERVICES 
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3.0 SITE CONDITIONS 

3.1. Surface Conditions 

3.2. Subsurface Conditions 

3.2.1.Literature Review 
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3.2.2.Subsurface Explorations and Laboratory Testing 

3.2.3.Soil Conditions 

3.2.4.Groundwater Conditions  
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

4.1. Geologic Hazards 

4.2. Seismic Design 

4.2.1.Seismic Design Parameters 

TABLE 1. SEISMIC DESIGN PARAMETERS ASCE 41-17 

Seismic Design Parameter 

BSE-1  
(5% exceedance 

in 50 years) 

BSE-2  
(20% exceedance 

in 50 years) 
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TABLE 2. SEISMIC DESIGN PARAMETERS 2018 IBC 

2018 IBC Seismic Design Parameters 

 

4.2.2.Liquefaction, Lateral Spreading and Surface Rupture 

4.3. Foundation Support 

4.3.1.General 
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4.3.2.Spread Footings 

4.3.2.1. General 

4.3.2.2. Foundation Bearing Surface Preparation and Protection 

4.3.2.3. Allowable Soil Bearing Resistance 
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4.3.2.4. Foundation Settlement 

4.3.2.5. Lateral Resistance 

4.3.2.6. Perimeter Footing Drains 

4.3.3.Bearing Resistance of Existing Footings 
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4.3.4.Pier Foundations 

4.3.4.1. General 

4.3.4.2. Axial Resistance 

  = B   ( ) ×   ( )
= 5,000  ×  (2 .2 ) 15,700 .

  =   ×   ( ) ×  ( )= 350  ×  (2 ) × 10 . 22,000 . 
  =   ×   ( ) ×  ( )= 300  × (2 ) × 10 . 18,850 . 

4.3.4.3. Lateral Resistance 

Geotechnical Design Manual
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TABLE 3. LATERAL SOIL BEARING RESISTANCE 

Depth Range (feet) Allowable Lateral Bearing Resistance (psf) 

TABLE 4. RECOMMENDED LPILE PARAMETERS 

Depth Range (feet) p-y Curve Type Eff. Unit Wt. (pcf) Friction Angle (deg) K (pci) 

4.3.4.4. Construction Considerations 
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4.3.5.Micropiles 

4.3.5.1. General 

4.3.5.2. Design Recommendations

NHI-05-039, Micropile Design and Construction Manual
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TABLE 5. MICROPILE DESIGN VALUES 

Depth Range1 
Layer Ultimate2 

Soil Grout Bond Stress (psi) 
Layer Ultimate2 End Bearing 

Stress (psi) 
Layer Ultimate2 Uplift Soil 

Grout Bond Stress (psi) 

4.3.5.3. Micropile Lateral Design 

4.3.5.4. Micropile Settlement 

4.3.5.5. Micropile Testing 

4.3.5.6. Construction Considerations 
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4.4. Earth Pressures for Conventional Below-Grade Structures 

4.4.1.Design Parameters 
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4.4.2.Drainage 

4.5. Stormwater Management 
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TABLE 6. TYPICAL SOIL HYDRAULIC PROPERTIES 

Soil Type Referenced Gradation 

Estimated Hydraulic 
Conductivity 

(inches per hour) Porosity (n) Void Ratio (e) 

4.6. Site Development and Earthwork 

4.6.1.Clearing, Stripping and Demolition 
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4.6.2.Erosion and Sedimentation Control 

4.6.3.Temporary Excavation 
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4.6.4.Permanent Slopes 

4.6.5.Groundwater Handling Considerations 

4.6.6.Surface Drainage 
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4.6.7.Subgrade Preparation 

4.6.8.Subgrade Protection and Wet Weather Considerations 
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4.7. Fill Materials 

4.7.1.Structural Fill 

4.7.2.Select Granular Fill/Wet Weather Fill 

4.7.3.Pipe Bedding 

4.7.4.Trench Backfill 

4.7.5.Gravel Backfill for Walls 
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4.7.6.Capillary Break Material 

4.7.7.Crushed Surfacing for Pavements and Sidewalks 

4.7.8.On-Site Soil 

4.7.9.Fill Placement and Compaction 

4.7.9.1. Area Fills and Pavement Bases 
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4.7.9.2. Backfill Behind Below-Grade Structures 

4.7.9.3. Trench Backfill 

5.0 LIMITATIONS 



FIGURES 
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APPENDIX A 
Subsurface Explorations and Laboratory Testing 
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APPENDIX A 
SUBSURFACE EXPLORATIONS AND LABORATORY TESTING  

Subsurface Explorations 

General 

Soil Borings 

Laboratory Testing 



SYMBOLS TYPICAL
DESCRIPTIONS

GW

GP

SW

SP

SM

SC

MAJOR DIVISIONS
GRAPH LETTER

GM

GC

ML

CL

OL

MH

CH

OH

PT

SOIL CLASSIFICATION CHART

Material Description Contact

Graphic Log Contact

Groundwater Contact

Sampler Symbol Descriptions

ADDITIONAL MATERIAL SYMBOLS

SYMBOLS
GRAPH LETTER

AC

CC

SOD

CR

DESCRIPTIONS
TYPICAL

TS

Laboratory / Field Tests

Sheen Classification











 

 

APPENDIX B 
Report Limitations and Guidelines for Use 
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APPENDIX B 
REPORT LIMITATIONS AND GUIDELINES FOR USE1  

Read These Provisions Closely 

Geotechnical Services are Performed for Specific Purposes, Persons and Projects 

A Geotechnical Engineering or Geologic Report is based on a Unique Set of Project-Specific 
Factors 
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Environmental Concerns are Not Covered 

Information Provided by Others 

Subsurface Conditions Can Change 

Geotechnical and Geologic Findings are Professional Opinions 

Geotechnical Engineering Report Recommendations are Not Final 
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A Geotechnical Engineering or Geologic Report Could Be Subject to Misinterpretation 

Do Not Redraw the Exploration Logs 

Give Contractors a Complete Report and Guidance 

Contractors are Responsible for Site Safety on Their Own Construction Projects 
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Biological Pollutants 




