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Presentation Overview Project General Information e o W
Project Overview e el il TG
Analysis Overview

Analysis 1: Alternate Roofing System Analysis

Building Name: IM Addition and Renovation Phase 3 ER LEEEE;;'iFIQ;;
ST

Size: 61,297 SF

£

Location: University Park Campus

Structural Breadth

Analysis 2: Modularized Exterior Wall Analysis Occupancy Type: Athletic Facility / Mixed Use
Analysis 3: Alternate Mechanical System Analysis Construction Dates: May 2016 — August 2017

Mechanical Breadth Approximate Construction Cost: $17 Million
Analysis 4: sub Contractors and IPD Projects

Final Recommendations
ACknowledgements Existing Building ------------- Phase 1-------—m-emm- Phase 2—-ceocmmeeee Phase 3
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Delivery Method: Design/Bid/Build, CM at Risk
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Presentation Overview [ Project Team
Project Overview \
Analysis Overview MOODY-NOLAN

Owner: Penn State University

Analysis 1: Alternate Roofing System Analysis
Structural Breadth
Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis - - Architect: Moody Nolan
Mechanical Breadth IV‘ ‘{la ':' ABACLS

Analysis 4: sub Contractors and IPD Projects MoECH AN LC AL
Final Recommendations - An Environmental &

Selective Demolition

Acknowled gemen ts NS/ — 2 — 3 Service Corporation

-
-

=Sl
Mortenson

construction

CM: Mortenson Construction

Civil Engineer: Sweetland Engineering

And many more...
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Presentation Overview Notable Features
Project Overview

Analysis Overview
Analysis 1: Alternate Roofing System Analysis
Structural Breadth

1.) Rock Climbing Wall

Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements
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Presentation Overview
Project Overview

Analysis Overview

Analysis 1: Alternate Roofing System Analysis
Structural Breadth

Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements

Issac Colson

Notable Features

2.) Bouldering Wall

3.) Indoor Turf Field

Construction Option

Advisor: Dr. Leicht

April 6th, 2017



Presentation Overview Notable Features
Project Overview

Analysis Overview
Analysis 1: Alternate Roofing System Analysis
Structural Breadth

Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements

4.) Table Tennis Area

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017



Presentation Overview Analysis Overview
Project Overview

Analysis Overview
Analysis 1: Alternate Roofing System Analysis

Structural Breadth Analysis 1: Alternate Roofing System
Analysis 2: Modularized Exterior Wall Analysis Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects Structural Breadth
Final Recommendations
Acknowledgements
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Presentation Overview Analysis Overview
Project Overview

Analysis Overview

Analysis 1: Alternate Roofing System Analysis g
Structural Breadth Analysis 2: Modularized Exterior Wall g
Analysis 2: Modularized Exterior Wall Analysis Analysis 3 ‘
Analysis 3: Alternate Mechanical System Analysis Wi
Mechanical Breadth | / LR -‘ ‘
Analysis 4: Sub Contractors and IPD Projects | it / ! ”ﬁﬁd'” il \\ \ .\..\ 11118
Final Recommendations i i R A - Y
Acknowledgements Sebaget | BEPa]
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Presentation Overview Analysis Overview
Project Overview

Analysis Overview
Analysis 1: Alternate Roofing System Analysis

Structural Breadth Analysis 3: Alternate Mechanical System
Analysis 2: Modularized Exterior Wall Analysis Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects Mechanical Breadth
Final Recommendations
Acknowledgements
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Presentation Overview Analysis Overview

Project Overview

Analysis Overview

Analysis 1: Alternate Roofing System Analysis
Structural Breadth

Analysis 4: Sub Contractors and IPD
Projects

Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements

NUMBER OF RESPONDENTS

Issac Colson Advisor: Dr. Leicht

Construction Option

45

3.5

2.5

15

0.5

How Likely the Company is to Pursue
Another IPD Project

(0] 1 P 3 = 5

Non Likely Very Likely

(=

SCORE

April 6th, 2017



Presentation Overview Analysis 1: Alternate

Project Overview Roofing System Analysis
Analysis Overview

Analysis 1: Alternate Roofing System Analysis
Summary of System:
Structural Breadth -Middle of the road install time
Analysis 2: Modularized Exterior Wall Analysis -Middle of the road life span

Analysis 3: Alternate Mechanical System Analysis -Reliant on roofer experience for installation
Mechanical Breadth -Easy to repair

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements

Current System: Modified Bitumen Roofing

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017



Presentation Overview Analysis 1: Alternate Options

Project Overview Roofing System Analysis -
Analysis Overview 1 TPO

: Current System: Modified Bitumen Roofin
Analysis 1: Alternate Roofing System Analysis Y 5
Summary of System:
Structural Breadth -Middle of the road install time

Analysis 2: Modularized Exterior Wall Analysis -Middle of the road life span

Analysis 3: Alternate Mechanical System Analysis -Reliant on roofer experience for installation
Mechanical Breadth -Easy to repair

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements
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Presentation Overview Option Descriptions Options

e

Project Overview
) TPO ( Thermoplastic olefin)

Analys!s Overview Benefits: Cheap, Fast Installation, Durable
Analysis 1: Alternate Roofing System Analysis Negatives: Seam Durability, Debris Protection
Structural Breadth

Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects

Final Recommendations
Acknowledgements
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Presentation Overview Option Descriptions Options

e

Project Overview
Analysis Overview
Analysis 1: Alternate Roofing System Analysis
Structural Breadth
Analysis 2: Modularized Exterior Wall Analysis EDPM (ethylene propylene diene monomer)

Analysis 3: Alternate Mechanical System Analysis Benefits: Cost, Ease of Installation, Low Weight
Mechanical Breadth Negatives: Color, Debris Protection

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements
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Presentation Overview Option Descriptions Options

e

Project Overview
Analysis Overview 1. TPO
Analysis 1: Alternate Roofing System Analysis

Structural Breadth

Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects

Final Recommendations Built Up Roof (hot asphalt and gravel)
Acknowledgements Benef{ts: Life S.pan, roof durablllty, flas:hmg durability 3. BUR
Negatives: Weight, Cost, Installation Time, Safety

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017



Presentation Overview Cost Evaluation Cost Summary

Project Overview
Analysis Overview EDPM roofing saves a total of $96,000 (37% savings)

PSU IM Phase III Roof Cust Cnmparison

Roof Type
Modified Bitumen ] 263 098.17
EDPM 166.413.14 1;95 685.03

Analysis 1: Alternate Roofing System Analysis
Structural Breadth

TPO roofing saves a total of $85,000 (33% savings)

Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth
Analysis 4: sub Contractors and IPD Projects Both TPO and EDPM are potential roofing systems

Final Recommendations that will have monetary savings
Acknowledgements

Built Up Roofing 304.001.90 Built Up roofing did not save any money

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017 @




Presentation Overview Schedule Evaluation Schedule Summary

Project Overview
Analysis Overview
Analysis 1: Alternate Roofing System Analysis

EDPM roofing saves a total of 3 days (7%)

PSU IM Phase 111 Roof Schedule Comparison

Roof Type
Structural Breadth ModifiedBityumen | 43 | 0 | 0% |
Analysis 2: Modularized Exterior Wall Analysis ey 4” N =

Analysis 3: Alternate Mechanical System Analysis

Mechanical Breadth
Analysis 4: sub Contractors and IPD Projects Both TPO and EDPM are potential roofing systems

Final Recommendations that will have monetary savings
Acknowledgements

TPO roofing saves a total of 21 days (44%)

R RE 6 Built Up roofing did not save accelerate the schedule

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017 @




Presentation Overview Final Conclusions

Project Overview h | d : ,
Analysis Overview TPO saves the most time and money upfront and has

the most benefits.

Analysis 1: Alternate Roofing System Analysis
Structural Breadth

EDPM also saves time and money but not as much as
Analysis 2: Modularized Exterior Wall Analysis TPO. Has several other benefits.

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth BUR is too costly to the budget and schedule. Does
Analysis 4: sub Contractors and IPD Projects not provide enough benefits to be substituted.

Final Recommendations
Acknowledgements
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Presentation Overview Final Conclusions Recommended Option

Project Overview h | d : ,
Analysis Overview TPO saves the most time and money upfront and has

the most benefits.

Analysis 1: Alternate Roofing System Analysis
Structural Breadth

EDPM also saves time and money but not as much as
Analysis 2: Modularized Exterior Wall Analysis TPO. Has several other benefits.

Analysis 3: Alternate Mechanical System Analysis T P O
Mechanical Breadth BUR is too costly to the budget and schedule. Does

Analysis 4: sub Contractors and IPD Projects not provide enough benefits to be substituted.
Final Recommendations
Acknowledgements
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Presentation Overview Structural Breadth Things to Consider
Project Overview

Analysis Overview
Analysis 1: Alternate Roofing System Analysis

Future Reroofing Option Structural -Weight of new system on existing structure

Analysis
-Current status of existing roof

Structural Breadth

-Often less expensive then complete replacement
-Protects valuable building assets by not exposing building
-No delay to day to day operations

-Less future problems

Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements

-Cost Considerations

-Surrounding Area

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017



Presentation Overview Structural Breadth
Project Overview

Analysis Overview
Analysis 1: Alternate Roofing System Analysis

Future Reroofing Option Structural
Analysis

Structural Breadth System Total Weights

Analysis 2: Modularized Exterior Wall Analysis Pounds / SF| SF | Total Weight (Pounds)

o . ) Modified Bitumen roofing 6.98 - 5436

Analysis 3: Alternate Mechanical System Analysis TPO Roofine

Mechanical Breadth EDPM

i : 725 ] 3543
Analysis 4: sub Contractors and IPD Projects Sutlt Lo oot L

Final Recommendations
Acknowledgements
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Presentation Overview
Project Overview

Analysis Overview
Analysis 1: Alternate Roofing System Analysis
Structural Breadth

Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements

Issac Colson

Structural Breadth

Future Reroofing Option Structural

[ J
Analysis
Reroof Dead Load Analysis
Original Roofing System
sys tem Total Weigh ts System Weight (PSF) Secundarw; 'ﬁuht (PSE)

Modified Bitumen EDPM

Name

206379

155281

EDPM 1382

Construction Option Advisor: Dr. Leicht April 6th, 2017 @



Presentation Overview Final Conclusions
Project Overview

Analysis Overview The original system only allows for a TPO reroofing
Analysis 1: Alternate Roofing System Analysis option

Structural Breadth

The proposed TPO option allows for a TPO and EDPM

Analysis 2: Modularized Exterior Wall Analysis , )
reroofing option

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements

TPO presents the best opportunity for future roofing
options while still being under the roof design load

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017




Presentation Overview Analysis 2: Modular

Project Overview SUCIIAVEUN- R EWAE
Analysis Overview

Analysis 1: Alternate Roofing System Analysis
Structural Breadth
Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth
L | el b

Analysis 4: sub Contractors and IPD Projects LI i ‘
Final Recommendations T / e e R e ER L
Acknowledgements & |

Current System: Stick Built Exterior Walls

Summary of System:

-Classic stick built wall construction

-Phases construction by installing steel studs, followed by
sheathing, brick and other wall components

-Typical construction method but has room to be improved

ﬁﬂﬁn T e

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017



Presentation Overview Analysis 2: Modular Option

Project Overview SUCIIAVEUN- R EWAE
Analysis Overview

Modularized Wall Panels

Analysis 1: Alternate Roofing System Analysis Current System: Stick Built Exterior Walls Advantages:
Structural Breadth Summary of System: -Saves time on site
Analysis 2: Modularized Exterior Wall Analysis -Classic stick built wall construction -Lower mat.erial Cost. |
Analysis 3: Alternate Mechanical System Analysis -Phase§ const.ruction by installing steel studs, followed by —Sé?fer Worklr.1g conditions
Mechanical Breadth sheathing, brick and other wall components -Higher quality product
Ana|y5i5 4: Sub Contractors and IPD Projects -Typical construction method but has room to be improved
Final Recommendations Disadvantage:
Acknowledgements -Longer design and lead time

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017



Presentation Overview Cost Evaluation Cost Summary

Project Overview

Analysis Overview

Analysis 1: Alternate Roofing System Analysis
Structural Breadth

Wall Cost Comparison Modular walls have a lower cost for materials and

I‘.iimplif'\ﬂi Cost Model labor
Shipping Cost

Stick Built Exterior 5683.923.79 £0.00

Modular walls have an additional shipping cost

Modular Wall Panels 5843 264 14 $4,250.00 .I- 24751414

Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects IM Phase 3

Final Recommendations
Acknowledgements Savings of $41,409.65 (4% of original cost)

Modular walls still present a lower cost option for

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017 @




Presentation Overview Schedule Evaluation Schedule Summary

Project Overview . | |
Analysis Overview Wall Duration Compariosn Original system had a duration of 84 days on site

Analysis 1: Alternate Roofing System Analysis

simplfied Schedule Model ] ‘ | < | 9 :
Structural Breadth Installation of modular panels is only 53 days on site

Stick Built Exterior —_
e N I I Total savings of 31 days of on site work (37% of

original duration)

Analysis 2: Modularized Exterior Wall Analysis
Analysis 3: Alternate Mechanical System Analysis

Mechanical Breadtt Toul Save

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements
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Presentation Overview Final Conclusions

Project Overview h d| ” B | h'|
Ana|ysis Overview The modular walls present a minimal cost Saving, wniie

also accelerating the schedule by a significant amount

Analysis 1: Alternate Roofing System Analysis
Structural Breadth

Added safety and quality of materials is an added
Analysis 2: Modularized Exterior Wall Analysis benefit of modular walls

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements
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Presentation Overview Final Conclusions Recommended Option

Project Overview h o ” I | h'|
- . ving, wnl
Ana|ys|s OVGFVIGW The modular walls present a minimal cost sa g, e

also accelerating the schedule by a significant amount

Analysis 1: Alternate Roofing System Analysis
Structural Breadth

Added safety and quality of materials is an added
Analysis 2: Modularized Exterior Wall Analysis benefit of modular walls

Analysis 3: Alternate Mechanical System Analysis Modular Walls

Mechanical Breadth
Analysis 4: sub Contractors and IPD Projects

Final Recommendations
Acknowledgements
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Presentation Overview Analysis 3: Alternate

Project Overview Mechanical System Analysis
Analysis Overview

Analysis 1: Alternate Roofing System Analysis Current System: Hybrid Ventilation System
Structural Breadth Summary of System:

Analysis 2: Modularized Exterior Wall Analysis -When temperature and humidity levels are met system
Analysis 3: Alternate Mechanical System Analysis opens all windows in addition and utilizes only ceiling fans

Mechanical Breadth -Is only active in the bouldering wall area, rock climbing wall,
and turf field area shown in green

I
U
- i_=i;i_=i
= = _al - Ll
SrMATORRGT
l
=CCCRMG | ==__
STORRGE

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements

-Is very energy efficient

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017



Presentation Overview Analysis 3: Alternate Option

Project Overview Mechanical System Analysis .
Analysis Overview Economizer System
Analysis 1: Alternate Roofing System Analysis Current System: Hybrid Ventilation System Advant.ag.es: .
Structural Breadth Summary of System: -Very similar to existing system
Analysis 2: Modularized Exterior Wall Analysis -When temperature and humidity levels are met system _Brir.]gs in outside air u§ing ducts rather than
Analysis 3: Alternate Mechanical System Analysis opens all windows in addition and utilizes only ceiling fans relying on natural ventilation
Mechanical Breadth -Is only active in the bouldering wall area, rock climbing wall,
Analysis 4: sub Contractors and IPD Projects and turf field area shown in green Disadvantage:
Final Recommendations -Is very energy efficient Uses significantly more power during operational
Acknowledgements periods

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017 @



Temperature Data for 2016

Presentation Overview
Project Overview

Analysis Overview
Analysis 1: Alternate Roofing System Analysis

Structural Breadth ” va Bl VA IR
Analysis 2: Modularized Exterior Wall Analysis =
Analysis 3: Alternate Mechanical System Analysis =

TEMPERATURE

Mechanical Breadth = N
Analysis 4: sub Contractors and IPD Projects 2
Final Recommendations
Acknowledgements 5 =
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Presentation Overview A | TN T

Project Overview o
Analysis Overview A r ﬁ 1
h | || |

Analysis 1: Alternate Roofing System Analysis = v' y '“, ‘V Ll““ w : "q‘u \ VV [ l|' ] '

Structural Breadth
Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements
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Presentation Overview
Project Overview

Analysis Overview

Analysis 1: Alternate Roofing System Analysis
Structural Breadth

Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements

Issac Colson

Zone Temperature Comparisons for Ventilation System

Construction Option

Advisor: Dr. Leicht

April 6th, 2017




Presentation Overview
Project Overview

Analysis Overview

Analysis 1: Alternate Roofing System Analysis
Structural Breadth

Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements

Issac Colson

Zone Temperature Comparisons for Ventilation System

Fehma.t ¥

Energy Costs per Year

March

Hybrid V enulatlnn System Economizer "n stem

September

October
November

December

Construction Option Advisor: Dr. Leicht April 6th, 2017 @



Presentation Overview
Project Overview

Analysis Overview

Analysis 1: Alternate Roofing System Analysis
Structural Breadth

Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements

Issac Colson

TOTAL COST OF SYSTEM

30 Year Life Cycle Cost Comparison
$1,200,000.00

$1,000,000.00

Energy Costs per Year
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Presentation Overview Cost Evaluation Cost Summary

Project Overview

Analysis Overview

Analysis 1: Alternate Roofing System Analysis
Structural Breadth

Mechanical System Cost Summary Life cycle cost took into affect power usage over of

Life Cycle Cost each system over the period of running

Hybrid Ventialtion Systm 3 $1.005.971.29| $1.006,828.97| $1.007.767.33| $1,008.754 48
Economizer System $90.114.31 $125,363.58 | $160,554 44

$915,774.74 $912,772.93 | $881.465.39 | $847.212.90 | $811,179.78
[ 91% | 91% | 8% | 8% | 80%

: Also compares initial upfront costs
Analysis 2: Modularized Exterior Wall Analysis P P

Analysis 3: Alternate Mechanical System Analysis

Pecentage

Mechanical Breadth The comparison lasted for 30 years with estimated

Analysis 4: sub Contractors and IPD Projects power prices

Final Recommendations | . |
Acknowledgements Economizer system was significantly less expensive

after 30 years

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017 @




Presentation Overview Schedule Evaluation Schedule Summary

Project Overview

Analysis Overview

Analysis 1: Alternate Roofing System Analysis
Structural Breadth

Hybrid ventilation system would have a duration of

System Durations 21d dys

Start Date End Date

Mechanical System Schedule Summary

The economizer edition would save 10 days (48% of
the construction time)

Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements

The economizer would be the better option in
terms of schedule savings

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017 @




Presentation Overview Final Conclusions
Project Overview

Analysis Overview
Analysis 1: Alternate Roofing System Analysis
Structural Breadth

The economizer system present the best option in
terms of upfront cost and schedule reduction

The hybrid ventilation system outperforms the
Analysis 2: Modularized Exterior Wall Analysis economizer system in terms of energy savings

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth Over 30 year period economizer is still the preferred

Analysis 4: sub Contractors and IPD Projects option
Final Recommendations

Adjustments made to acceptable temperatures and
Acknowledgements J P p

humidifies may change final conclusions

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017




Presentation Overview Final Conclusions Recommended Option
Project Overview

Analysis Overview
Analysis 1: Alternate Roofing System Analysis

The economizer system present the best option in
terms of upfront cost and schedule reduction

Structural Breadth

The hybrid ventilation system outperforms the
Analysis 2: Modularized Exterior Wall Analysis economizer system in terms of energy savings

Analysis 3: Alternate Mechanical System Analysis Economizer System
Mechanical Breadth Over 30 year period economizer is still the preferred

Analysis 4: sub Contractors and IPD Projects option
Final Recommendations

Adjustments made to acceptable temperatures and
Acknowledgements J P p

humidifies may change final conclusions

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017




Presentation Overview Analysis 4: Subcontractors

Project Overview and IPD Project
Analysis Overview

Analysis 1: Alternate Roofing System Analysis

Surveys were given to several subcontractors working
at Penn State

Structural Breadth

Analysis 2: Modularized Exterior Wall Analysis The surveys gauged subcontractor experience with IPD

Analysis 3: Alternate Mechanical System Analysis projects

Mechanical Breadth
Analysis 4: sub Contractors and IPD Projects Also asked them to rank and compare several notable

el Baaer @ cEiie e benefits know to come from IPD Projects
Acknowledgements

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017




Presentation Overview Survey Results
Project Overview

Analysis Overview motos
Analysis 1: Alternate Roofing System Analysis
Structural Breadth

Years of Construction Experience

m6to 10

Analysis 2: Modularized Exterior Wall Analysis W 1lto 15

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects nia
Final Recommendations
Acknowledgements

15 to 20 13%

W26+
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Presentation Overview Survey Results v T o
Project Overview

Years of Construction Experience

Analysis Overview motos :
Analysis 1: Alternate Roofing System Analysis
Structural Breadth

m6to 10

Analysis 2: Modularized Exterior Wall Analysis W 1lto 15
Analysis 3: Alternate Mechanical System Analysis

NUMBER OF RESPONDENTS
w

15to 20 %
Mechanical Breadth 1 i
Analysis 4: Sub Contractors and IPD Projects = 2125 1
Final Recommendations O — . . 3 -
maeh or More

NUMBER OF PROJECTS

Acknowledgements
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Presentation Overview
Project Overview

Analysis Overview
Analysis 1: Alternate Roofing System Analysis
Structural Breadth

Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements

Issac Colson

Survey Results

Summarized Scores of Each Category

5.14 5.14

471

CATEGORY AVERAGE SCORE
w

Schedule Safety Construction Issues Coordination Budget Quality
CATEGORY

Construction Option Advisor: Dr. Leicht

April 6th, 2017



Presentation Overview Survey Results
PrOjeCt Overview Summarized Scores of Each Category

Analysis Overview
Analysis 1: Alternate Roofing System Analysis :
Structural Breadth

6 Highest Rated:

Quality
Coordination

Analysis 2: Modularized Exterior Wall Analysis

: . Lowest Rated:
Analysis 3: Alternate Mechanical System Analysis : ;
Mechanical Breadth £ Budget
Schedule

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements

Schedule Safety Construction Issues

CATEGORY

Budget

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017



Presentation Overview Conclusion
Project Overview

Analysis Overview
Analysis 1: Alternate Roofing System Analysis
Structural Breadth

Subcontractors have a different view of IPD projects
than GCs and CMs

More education should be provided to contractors to
Analysis 2: Modularized Exterior Wall Analysis help them understand the benefits of IPD

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth Educating subcontractors enables them to create

Analysis 4: sub Contractors and IPD Projects better project
Final Recommendations

Can help to increase the quality of construction across
Acknowledgements P quality

the board

Issac Colson Construction Option Advisor: Dr. Leicht April 6th, 2017




Presentation Overview Final Recommendations Option Suggested
Project Overview

Analysis Overview

Analysis 1: Alternate Roofing System Analysis An a Iys I S -I ‘

Structural Breadth

TPO Roofing

Analysis 2: Modularized Exterior Wall Analysis

Analysis 3: Alternate Mechanical System Analysis
Mechanical Breadth

Analysis 4: sub Contractors and IPD Projects
Final Recommendations
Acknowledgements
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http://guyroofing.com/commercial/roofing-types/modified-bitumen-roofing/
http://www.superiortyler.com/modified-bitumen.html
http://www.durablecoolroofs.com/services/app-sbs-bitumen
http://www.gaf.com/roofing/commercial/products/single_ply_roofing/everguard_tpo_single_ply_membranes
http://www.georoofingaz.com/tpo-roofing-phoenix/
http://www.epdmroofs.org/what-is-epdm
http://coroofcraft.com/types-of-roofs/built-up-roof-bur-membranes/
https://www.decorconstruction.com/tpo/

