
Chris Renshaw  Emory Psychology Building 
Construction Management  Atlanta, Ga 
   

 
Senior Thesis Final Report  Faculty Consultant: Dr. Riley  

- 1 -

Table of Contents 

ACKNOWLEDGEMENTS ................................................................................ - 3 - 

1.0 PROJECT OVERVIEW ............................................................................... - 4 - 

1.1 CLIENT INFORMATION ............................................................................................................. - 4 - 
1.2 LOCAL CONDITIONS .................................................................................................................- 5 - 
1.3 SITE PLAN OF EXISTING CONDITIONS ...................................................................................... - 6 - 
1.4 CONSTRUCTION SITE LAYOUT PLANNING ................................................................................. - 6 - 
1.5 BUILDING SYSTEMS SUMMARY ................................................................................................ - 8 - 
1.6 PROJECT COST EVALUATION .................................................................................................. - 10 - 
1.7 PROJECT SCHEDULE ............................................................................................................... - 10 - 
1.8 PROJECT DELIVERY SYSTEM................................................................................................... - 11 - 
1.9 STAFFING PLAN ..................................................................................................................... - 12 - 
1.10 GENERAL CONDITIONS ESTIMATE......................................................................................... - 13 - 

2.0 BIM IMPLEMENTATION (DEPTH STUDY AND CRITICAL INDUSTRY 

ISSUE) ........................................................................................................... - 17 - 

2.1 PROBLEM IDENTIFICATION ..................................................................................................... - 17 - 
2.2 PROPOSAL ............................................................................................................................. - 17 - 
2.3 GOAL .................................................................................................................................... - 17 - 
2.4 METHODOLOGY ..................................................................................................................... - 17 - 
2.5 PSYCHOLOGY BUILDING BIM PROCESS AND APPLICATIONS .................................................... - 18 - 
2.6 OTHER CONSTRUCTION MANAGER BIM PRACTICES .............................................................. - 23 - 
2.7 SIMILARITIES AMONG CONSTRUCTION MANAGERS ................................................................ - 23 - 
2.8 SCHEDULE IMPACTS OF BIM IMPLEMENTATION .................................................................... - 24 - 
2.9 COST IMPACTS OF BIM IMPLEMENTATION ............................................................................ - 25 - 
2.10 PSYCHOLOGY BUILDING BIM USE VS. INDUSTRY .................................................................. - 25 - 
2.11 BIM CONCLUSIONS ............................................................................................................. - 26 - 
2.12 BIM RECOMMENDATIONS ................................................................................................... - 26 - 

3.0 GREEN ROOF ANALYSIS ....................................................................... - 27 - 

3.1 PROBLEM .............................................................................................................................. - 27 - 
3.2 PROPOSAL ............................................................................................................................. - 27 - 
3.3 GOAL .................................................................................................................................... - 27 - 
3.4 METHODOLOGY ..................................................................................................................... - 27 - 
3.5 BENEFITS OF GREEN ROOFS .................................................................................................. - 28 - 
3.6 SELECTED GREEN ROOF SYSTEM .......................................................................................... - 30 - 

4.0 GREEN ROOF STRUCTURAL ANALYSIS (STRUCTURAL BREADTH) .... - 34 - 

4.1 ADDITIONAL WEIGHT DETERMINATION ................................................................................ - 34 - 
4.2 STRUCTURAL STEEL ANALYSIS .............................................................................................. - 34 - 
4.3 CONCRETE ANALYSIS ............................................................................................................ - 38 - 
4.4 TOTAL STRUCTURAL COST IMPACT ........................................................................................ - 42 - 
4.5 ADDITIONAL STRUCTURE SCHEDULE IMPACT ........................................................................ - 42 - 

5.0 GREEN ROOF ENERGY ANALYSIS (MECHANICAL BREADTH) ............ - 43 - 

5.1 GOAL .................................................................................................................................... - 43 - 
5.2 METHODOLOGY .................................................................................................................... - 43 - 
5.3 CANADIAN STUDY ................................................................................................................. - 44 - 
5.4 HEAT GAIN CALCULATION .................................................................................................... - 45 - 
5.5 MECHANICAL SYSTEM LOAD ................................................................................................. - 46 - 
5.6 ANNUAL ENERGY SAVINGS.....................................................................................................- 47 - 



Chris Renshaw  Emory Psychology Building 
Construction Management  Atlanta, Ga 
   

 
Senior Thesis Final Report  Faculty Consultant: Dr. Riley  

- 2 -

5.7 WINTER HEATING IMPACT .....................................................................................................- 47 - 
5.8 CONCLUSIONS ...................................................................................................................... - 48 - 

6.0 LIFE CYCLE COST ANALYSIS ................................................................ - 49 - 

6.1 INITIAL COST ........................................................................................................................ - 49 - 
6.2 ENERGY COST ...................................................................................................................... - 49 - 
6.3 MAINTENANCE COST ............................................................................................................ - 49 - 
6.4 INFLATION ........................................................................................................................... - 50 - 
6.5 RESULTS OF ANALYSIS .......................................................................................................... - 50 - 
6.6 ASSUMPTIONS ...................................................................................................................... - 52 - 
6.7 COST INTERPRETATION ......................................................................................................... - 52 - 

7.0 GREEN ROOF LEED ANALYSIS .............................................................. - 53 - 

7.1 PSYCHOLOGY BUILDING RATING............................................................................................ - 53 - 
7.2 GREEN ROOF IMPACT ON LEED............................................................................................ - 53 - 
7.3 GREEN ROOF IMPACT ON LEED CONCLUSIONS ...................................................................... - 55 - 

8.0 GREEN ROOF CONCLUSIONS AND RECOMMENDATIONS ................... - 56 - 

Appendix A: Site Plan of Existing Conditions .............................................................. - 57 - 
Appendix B: Superstructure Site Plan .......................................................................... - 59 - 
Appendix C: Overall Project Schedule ........................................................................... - 61 - 
Appendix D: BIM Practices by Construction Manager ............................................... - 66 - 
Appendix E: Construction Manager BIM Practices Comparison Chart .................... - 72 - 
Appendix F: Green Roof Plant List ............................................................................... - 75 - 
Appendix G: Green Roof Schedule ................................................................................ - 76 - 
Appendix H: Redesigned Concrete Calculations .......................................................... - 78 - 
Appendix I: Fifth Floor Roof Structural Member Take offs ........................................ - 79 - 
Appendix J: Concrete Column Estimate ....................................................................... - 81 - 
 

References ....................................................................................................................... - 82 - 

 
 
 
 
 
 
 
 
 
 
 
 




