
 

1 
 

Table of Contents 

Table of Contents ............................................................................................................... 1 

List of Figures ..................................................................................................................... 4 

List of Tables ...................................................................................................................... 7 

Acknowledgements .......................................................................................................... 10 

Information for the Reader ............................................................................................... 10 

1. Overview ............................................................................................................. 11 

1.1 Brief Overview of Analysis Methods ..................................................................... 11 

1.2 Consideration of Uncertainty in the Analysis ........................................................ 12 

1.3 SEEAM Spreadsheet Calculator Basics ............................................................... 14 

1.3.1 Overview Worksheet ......................................................................................... 14 

1.3.2 Input Worksheet ................................................................................................ 14 

1.3.3 Fuel Estimator Worksheet ................................................................................. 15 

1.3.4 Calculations Worksheet .................................................................................... 15 

1.3.5 Results Worksheet ............................................................................................ 15 

1.3.6 Monte Carlo Worksheet .................................................................................... 15 

1.3.7 Material Coefficients Database Worksheet ....................................................... 15 

1.3.8 Transportation Tables Worksheet ..................................................................... 15 

1.3.9 Load Factor Table Worksheet ........................................................................... 16 

1.3.10 References Worksheet ..................................................................................... 16 

2. Using the SEEAM Spreadsheet Calculator ...................................................... 16 

2.1 Setting up a Project Alternative File ..................................................................... 16 

2.2 Entering Input Information .................................................................................... 16 

2.2.1 Basic Information .............................................................................................. 17 

2.2.2 Construction Materials Information ................................................................... 17 

2.2.3 Construction Materials Transportation .............................................................. 21 

2.2.4 Recycled or Reused Construction Materials Information................................... 23 

2.2.5 Recycled or Reused Construction Materials Transportation ............................. 25 

2.2.6 Construction Site Energy (Fuel Consumed) ...................................................... 28 

2.2.7 Waste Materials Transportation ........................................................................ 32 

2.2.8 Other Transportation ......................................................................................... 35 



 

2 
 

2.3 Viewing the Results .............................................................................................. 35 

2.3.1 Basic Information .............................................................................................. 36 

2.3.2 Overall Totals – Analytically Calculated ............................................................ 36 

2.3.3 Overall Totals – Monte Carlo Simulation for n = 1,000 Values .......................... 36 

3. Using the SEEAM Results ................................................................................. 38 

3.1 Comparing Design Alternatives ............................................................................ 38 

3.1.1 Method 1: Comparison by Taking the Difference Between two Alternatives

 39 

3.1.2 Method 2: Nonparametric Statistical Tests ........................................................ 40 

3.2 Reducing Environmental Impacts for a Ground Improvement Design .................. 41 

4. Case History Example: LPV 111 in New Orleans, LA ...................................... 41 

4.1 Project Overview .................................................................................................. 41 

4.2 LPV 111 Deep Soil Mixing Alternative .................................................................. 42 

4.2.1 Deep Soil Mixing Quantities .............................................................................. 42 

4.2.2 Deep Soil Mixing SEEAM Analysis Results ...................................................... 43 

4.3 LPV 111 Prefabricated Vertical Drains Alternative ............................................... 46 

4.3.1 Prefabricated Vertical Drains Quantities ........................................................... 46 

4.3.2 Prefabricated Vertical Drains SEEAM Analysis Results .................................... 48 

4.4 Comparing LPV 111 Alternatives ......................................................................... 50 

5. Case History Example: Replacement Bridge in Dupuyer, MT ........................ 53 

5.1 Project Overview .................................................................................................. 53 

5.2 Geosynthetic Reinforced Soil Integrated Bridge System (GRS-IBS) .................... 54 

5.2.1 GRS-IBS Construction Quantities ..................................................................... 54 

5.2.2 GRS-IBS SEEAM Analysis Results .................................................................. 57 

5.3 Pile Supported Reinforced Concrete Bridge Structure ......................................... 59 

5.3.1 Pile Supported Bridge Construction Quantities ................................................. 59 

5.3.2 Pile Supported Bridge SEEAM Results ............................................................. 62 

5.4 Comparing Alternatives for the Dupuyer Bridge ................................................... 64 

6. Selecting More Sustainable Geotechnical Alternatives .................................. 69 

7. References .......................................................................................................... 70 

Appendix A: SEEAM Spreadsheet Calculator Input for Analysis of LPV 111 

Alternatives ....................................................................................................................... 73 



 

3 
 

A.1 LPV 111 Deep Soil Mixing SEEAM Spreadsheet Calculator Input ....................... 73 

A.2 LPV 111 Prefabricated Vertical Drains SEEAM Spreadsheet Calculator Input

 ............................................................................................................................. 77 

Appendix B: SEEAM Spreadsheet Calculator Input for Dupuyer Bridge 

Alternatives ....................................................................................................................... 83 

B.1 Dupuyer Bridge GRS-IBS SEEAM Spreadsheet Calculator Input ........................ 83 

B.2 Dupuyer Bridge Pile Supported Reinforced Concrete SEEAM Spreadsheet 

Calculator Input .................................................................................................... 89 

 

  


