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Project Summary Building Information Construction Information

Analysis #1: Pfefa.bfication of Building Enclosure Addition: 48,000 SF New Construction Schedule: Start | February 2013
Proposed Brick Facade vs Current System R L D AT Renovation: 100,000 SE End | February 2014 *Turned Over March, 2014
Res.ults PF o) o 2-Stories Above Grade Delivery Method: CM @ Risk
Mechanical Breadth . .
: Structural Steel Frame Contract: Guaranteed Maximum Price
Proposed Curtain Wall vs Current . . . , o
Results Function: Recreational Use, Gymnasium Cost: Project | $ 26.1 Million

Analysis #3: Integrated Project Delivery Implementation Construction | $ 19 Million

Proposed System vs Current
Advantages / Disadvantages
Takeaways
Analysis #4: Occupied vs Vacant Renovations
Proposed System vs Current
Construction Noise & Vibration vs Productivity
Construction Standards
Recommendations
Acknowledgements
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Analysis #1 — Prefabrication of Building Enclosure
Looks into the use of prefabricated brick panels and unitized curtain wall to
accelerate the schedule and reduce project costs.

Mechanical Breadth — Thermal properties and moisture performance were analyzed.

Analysis #2 — Prefabrication Structural Effects
Looks into the structural implications of using prefabricated brick panels on
the building frame.

Structural Breadth — Resizing of exterior structural columns and beams.

Analysis #3 — Integrated Project Delivery Implementation
Looks into the use of a different delivery method to improve the planning,
coordination and outcome of the project

Analysis #4 — Occupied vs. Vacant Renovation
Evaluates the decision making of the owner on how the project should be

constructed, while implementing construction standards to improve the

health and safety of occupants.
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Analysis #1 — Prefabricated Building
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Project Summary Problem Identification Potential Solutions

Analysis #1: Prefabrication of Building Enclosure Exterior Enclosure duration 20 weeks Use of prefabrication would lead to faster installation, lower labor costs,
Proposed Brick Fagade vs Current System Critical Path improve quality and lower risks of onsite accidents.
Res.ults Finished before Interior activities begins
Mechanical Breadth
Proposed Curtain Wall vs Current
Results

Analysis #3: Integrated Project Delivery Implementation
Proposed System vs Current
Advantages / Disadvantages Background
Takeaways Contractor performance issues
Analysis #4: Occupied vs Vacant Renovations Coordination between trades during installation
Proposed System vs Current _
Construction Noise & Vibration vs Productivity PROJECT DELAYS
Construction Standards
Recommendations
Acknowledgements
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Location of Brick Facade
on Mtl stud

CURRENT BRICK FACADE
3 5/8” Norman Brick
Thermal Insulation (Rigid & Spray on)
6” Metal Stud back-up framing

7090 SF of brick installed
ESTIMATED COST: $372,934

DURATION: 92 days

Pretabrication of Building Enclosure

PROPOSED - SLENDERWALL SYSTEM

5” Thin Brick
2” Reinforced Precast concrete layer
Batt Insulation

6” Galv. Steel Studs
Lightweight Design — 30 Ibs./ft?

Increased Floor Space
Reduced installation time

Gonzalo Lay

Heavy-gauge galvanized

Variety Of finiSheS and textures or stainless-steel stud

accommodates interior finish

Hot-dipped galvanized
reinforcing

High-strength architectural
precast concrete, 2-inch thick
with high-end fiber for extra
strength

1/2-inch air space reduces
thermal transfer

Available in a variety of
colors, textures and finish
combinations
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Construction Management




Project Summary
Analysis #1: Prefabrication of Building Enclosure
Proposed Brick Facade vs Current System
Results
Mechanical Breadth
Proposed Curtain Wall vs Current
Results
Analysis #3: Integrated Project Delivery Implementation
Proposed System vs Current
Advantages / Disadvantages
Takeaways
Analysis #4: Occupied vs Vacant Renovations
Proposed System vs Current
Construction Noise & Vibration vs Productivity
Construction Standards
Recommendations
Acknowledgements

PANEL SIZES
Building not designed for panel application
8 Different Widths & 5 Different Heights
Layout of panels designed to avoid architectural changes
Productivity can be increased and cost of panels reduced if
Multipurpose room windows re-arranged
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East Wall Panels |

Pretabrication of Building Enclosure
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South Wall Panels
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COST EVALUATION SlenderWall System Breakdown Cost

Cavity Wall Cost Panel System SF 7,090.00 42.0 $291,060.00

Includes all building components not required by SlenderWall QENNLVIIEICBIEMERREVEON SF - 7,090.00 1.5 $ 10,395.00

Total: $ 372,934
SlenderWall Cost TOTAL $301,455.00

Based on avg cost of $42/SF

Includes delivery, erection and insulation

General Conditions _ Unit Quantity Cost/Unit Total

Scaftfolding eliminated Panel System SF 7,090.00  43.5 $301,455.00
Crane rental required SIS NS SE - 7,090.00  52.6  $372,934.00

Material Hoist eliminated Difference $71,479.00

Total Savings
$75,613 Additional Costs Benefits/Implements

Scaffolding CSE 148.8 $ 130.13 § 19,363.34
Crane Mo -1.0 $ 17,289.00 $ (17,289.00)

Material Hoist [2ER 1.0 060,00 N60.00
Difference 4,134.34

Gonzalo Lay Intramural Building Project

System Cost Comparison
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SCHEDULE EVALUATION
West 6 2 12.0 1.5

Installation Sequence South 31 2 62.0 7.8

Begin after steel erection is completed and floor slabs are poured Fast 6 9 12.0 1.5

Start at West facade in a counterclockwise direction North @ East 6 ) 12.0 1.5

Install one floor at the time, spandrel and wall panels Total 13
Schedule Impact

2 hr. installation per panel - modified Task Name ouration o [sert L famen ([ e s vk T

Original duration: 92 days

SlenderWall duration: 13 days
Building Enclosure Schedule

Reduced by 12 Days

= Building Enclosure

=/ Prefabricated Panels
Install West Elevation
Install SouthElevation
Install East Elevation
Install Morth Elevation

= Metal wall Panel
Metal wall Panel w
Metal Wall Panel 5-E
Metal Wall Panel 5-W

Metal Wall Panel E
Metal Wall Panel A
= Glazing

Gonzalo Lay

Pretabrication of Building Enclosure

87.3 days
12.3 days
1.5 days
7.8 days
1.5 days

wed 7/10/13
wed 7/10/13
wed 7/10/13
Thu 7/11/13
Tue 7/23/13
wed 7/24/13
Fri 7/26/13
Fri 7/26/13
Mon 8/12/13
Wed 8/28/13
Mon 9/9/13
Mon 9/16/13
wed 8/28/13

Fri 11/8/13
Fri 7/26/13
Thu 7/11/13
Tue 7/23/13
Wed 7/24/13
Fri 7/26/13
Mon 9/30/13
Mon 8/12/13
Wed 8/28/13
Mon 9/9/13
Mon 9/16/13
Mon 9/30/13
Fri 11/8/13

—
~
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THERMAL PERFORMANCE
R-Value Comparison

Cavity Wall: 27.335

SlenderWall: 27.090
Heat Transfer

Summer

Cavity Wall: 3,600 Btu/hr.
SlenderWall: 3,632 Btu/hr.
Winter
Cavity Wall: 15,642 Btu/hr.
SlenderWall: 15,783 Btu/hr.
Conclusion
Thermal performance of SlenderWall system will not affect the
design of mechanical system

Mechanical Breadth

Heat Transfer

16,000.00 -
14,000.00 -
12,000.00 -
10,000.00 -
8,000.00 -
Beugh00.00 -
4,000.00 -

2,000.00 -

R-Value  Change in Temp Area Heat Transfer

>R AT SF Btu/Hr
Current 27.335 14.2 6,930.00 3,600.00
MGG 27.09 14.2 6,930.00 3,632.56
Difference (32.56)
Current 27.335 61.7 6,930.00 15,642.25
Proposed 27.09 61.7 6,930.00 15,783.72
Difference (141.47)

Heat Loss (Winter)

Heat Gain (Summer)

m Current M Proposed

Gonzalo Lay
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MOISTURE PERFORMANCE
Conditions
Winter
Indoor 70F | 25% RH
Outdoor 8.3F | 67% RH
Summer
Indoor 70F | 50% RH
Outdoor 84.2F | 72% RH
Cavity Wall
Summer: No Condensation
Winter: Chance of 17 grains/(ft2-day) in vapor barrier
SlenderWall
Summer: No Condensation
Winter: Chance of 112 grains/(ft2-day) in air cavity
Preventions

Apply vapor barrier to back of studs

Mechanical Breadth

. @ Winter i O Summer
. Tmp(*F) RH(%) | Tmp(°F) RH(%)
indoor [ 70 J[ 25 ]i 70 | 50 ]
outdoor§| 83 || 67 |i|8a2| 72 |
City [wiliamsport. PA ~|
_ WALL SECTION & VAPOR _
(in.Hg) PRESSURE GRADIENTS (in.Hg
1.35 _ —— 135
1.20 IE 1.20
1.05 1.05
0.90 ) 0.90
0.75 PI Va 0.75
gk
0.60 0.60
0.45 t 0.45
Al
0.30 _ 0.30
0.15 . Jap| 0.15
0.00 H— . kit 0.00
0 4 Y8 12 16
| W Cond. 112  grainsi(ft’-d) |
« Standard wall " Thicker Wall

Gonzalo Lay

Construction Management

O Winter ® Summer ;

Tmp(°F) RH(%) | Tmp(°F) RH(%) '

Indoor | 70 || 25 | i 70 | 50 |

Outdoor | 83 || 67 | 1| 842 || 72 |

City Williamspurt, PA v
_ WALL SECTION & VAPOR _
(in.Hgj PRESSURE GRADIENTS (in.Hg
2.70 —— 270
Ed | nd

2.40 . 3 2.40
1

210 : 2.10
1
1

1.80 - ! 1.80
1

1.50 . 1.50
1

1.20 | [Va : 1.20
Sat. ;

0.90 | |Vap = : ; 0.90

Cont. Hf -

0.60 i R 0.60
0.30 H = 0.30
= . IE—Q%:E
R am
0.00 : 0.00

Jg 12 16
| ...No Condensation.... |
« Standard Wall " Thicker Wall

Intramural Building Project
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Problem Identification
Stick-built curtain wall system leads to longer on-site installation and

increased labor costs

Potential Solutions
Implementing a unitized curtain wall panel system that can be delivered on

time

L |

Location of Major Curtain Wall Area

Pretabrication of Building Enclosure

Gonzalo Lay
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STICK BUILT CURTAIN WALL

Pros
Efficient Delivery
Flexibility and Ease of Installation
Lower costs of materials
Cons
Longer installation times
Limited quality of product
Site Congestion

Current — Kawneer 1600 Wall System

Pretabrication of Building Enclosure

PROPOSED UNITIZED SYSTEM

Pros
Faster installations
Higher quality product
Decreased site congestion
Cons

Multiple deliveries
Higher costs of materials
Equipment required

Proposed — Kawneer 1600 SS (Pre-glazed system)

Gonzalo Lay
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Original Duration 99 days

. — .
Project Summary Elevation | Productivity panels/day Schedule
15 140

Analysis #1: Prefabrication of Building Enclosure South 9.33
Proposed Brick Facade vs Current System ' — Proposed Duration 70 days
Results T T Trrr South / gl D8 Accelerated building enclosure schedule by 29 Days
Mechanical Breadth / Mf ik "‘l East 15 22 1.47
Proposed Curtain Wall vs Current L A ‘ Tz Atrium 15 30 2.00
Results — :
Analysis #3: Integrated Project Delivery Implementation H A 7/ = 2 Cost
Proposed System vs Current Wﬁ jm \

| | Total 20.80 I _ Un — -
Advantages / Disadvantages ii : tem Quantity nit nit lota ota

: Takeawa},? . - ‘TESk Hame i |Duraticm < Bt o v |51,Lf];"cl| [ 7/7 T7/1a[7/21 ] ?,rlguﬁussftdf [ 8/11 [ 8/18 [ 8/25 isg,pr:tLerTh;;s [9/15 [ g/22 ] A,?zgcihfcrus [10/13]1 Sthk Bullt SyStem 8,663-00 SF $ 1 10-00 $ 952)930-00
Analysis #4: Occupied vs Vacant Renovations - - Subtoal $ 952.930.00
= Building Enclosure 69.61days Wed 7/10/13 Tue 10/15/13 .
Pr OpOSCd System vs Current = prefabricated Panels 12.3days  Wed 7/10/13 Fri 7/26/13 —_— >
. . . . . . Install West Elevation 1.5 days Wed 7/10/12 Thu 7/11/13 Epn
ConStruCtlon NOISC & Vlbratlon VS PrOduCtIVIty Install South Elevation 7.8 days Thu 7/11/13  Tue 7/23/13 ﬁ Unltlzed SyStem 8’663 .OO SF $ 1 32.00 $ 1 > 143, 5 1 6' OO
. Install East Elevation 1.5 days Tue 7/23/13 Wed 7/24/13
ConStrUCtlon Standa’rds Install North Elevation 1.5 days Wed 7/24/13  Fri 7/26/13 Suthtal $ 1 b} 1 43 b} 5 1 6' OO
Recommendations = Metal Wall Panel 46 days Fri 7/12/13 Frigf13/13 L P
Metal Wall Panel W 11 days Fri 7/12/13 Fri 7/26/13
Acknowledgements Metal Wall Panel 5-E 12 days Mon 7/29/13 Tue 8/13/13
Metal Wall Panel S-W 8 days Wed 8/14/13  Fri 8/23/13 Difference $ ( 1 9 0 5 8 6 . OO)
Metal Wall Panel E 5 days Mon 8/26/13  Fri 8/30/13 )
Metal Wall Panel A 10 days Mon 9/2/13  Frigf13/13
= Unitized Curtain Wall 21.61days Mon9/16/13 Tue 10/15/13 L v
— L I
$190,586 added to Project Cost

Prefabrication of Building Enclosure = Gorzlolay Intramural Building Project

Construction Management
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Analysis #3 - IPD Implementation

Gonzalo Lay
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Problem Identification
Discrepancies between design team and contractors caused project

Contractor performance issues
Coordination between trades during installation

Potential Solutions
Early involvement of project main members will result in better project
planning and diminish the risk of project delays and changes.

[PD Implementation

Gonzalo Lay
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Project Summary CM AT RISK INTEGRATED PROJECT DELIVERY
Analysis #1: Prefabrication of Building Enclosure

Proposed Brick Fagade vs Current System

Results Construction Manager holds risks of construction Collaborative efforts to succeed as a team
Mechanical Breadth Holds contracts with subcontractors to perform work Shared risks between owner, design team and construction manager
Proposed Curtain Wall vs Current Guarantees completion of project for a negotiated GMP High quality for reasonable price
Results CM not involved in project until Design Development Phase CM involved early in project
Analysis #3: Integrated Project Delivery Implementation RFIs and change orders are likely Change Orders likelihood diminishes
Proposed System vs Current Success is measured by self interests RFIs have faster response rates
?dl\(rantages / Disadvantages Construction Schedule Reduced
Analyss #4:‘“‘ (;i‘:jﬁed  Vacant Removations OWNER Higher level of planning eases flow of construction
Proposed System vs Current
Construction Noise & Vibration vs Productivity OWNER
Construction Standards
Recommendations ARCHITECTS AND
Acknowledgements CONSTRUCTION MANAGER ENGINEERS
| | | | ARCHITECT AND ’ . COMNSTRUCTION
SUBCONTRACTORS ENGIMNEER MANAGER

Gonzalo Lay Intramural Building Project
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MAIN BENEFITS

Early contributions to design
Reduced design conflicts
Improved schedule management

Reduced design document time

Traditional Project Delivery Integrated Project Delivery

Fragmented, ad-hoc, hierarchical, Participants Team of project constituencies,
controlled open and collaborative
Linear, segregated, limited Process Concurrent, project life-cycle
information exchange oriented, shared information,
collaborative
No Early Contractor Yes
Involvement
Individually managed Risk Managed and shared risks in a
collective manner

Cost-based, individually focused Compensation Performance and value based
Not shared, Minimal communication Documentation Shared, Open Communication

[PD Implementation

SUCCESS CRITERIA

Meet owners criteria
Budget and Schedule met

Improved overall quality

SUCCESS FACTORS

Clearly defined scope
Contractor experience
Synergy and good relationships

Owner participation

Gonzalo Lay

Intramural Building Project
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IPD IMPLEMENTATION

Team Selection

Team Interview Process

Response to Proposal

Shared Risk Contract

Planning Between Key Members

Construction

[PD Implementation

RFQ to A/E’s and CMs

Representative from each party — Day workshop | project related

Project design ideas | approval by BOT

Must be signed by all parties (Owner, CM, AE) — later involve Subs

Design, budgeting, scheduling, planning activities takes place

Collaboration enforced throughout project

Gonzalo Lay
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Project Summary EVALUATION

Analysis #1: Prefabrication of Building Enclosure Pre-Planning and Project Definition Design Parameters Construction CA and Construction
Proposed Brick Facade vs Current System DURATION Progeanming SDs DDs Documents & Bidding

Results Construction schedule is reduced.
Proposed Curtain Wall vs Current
Results

Analysis #3: Integrated Project Delivery Implementation

Proposed System vs Current 2 Early Coordination BEP, Coordination
Advantages / Disadvantages £ amongst discipimes
Takeaways I
Analysis #4: Occupied vs Vacant Renovations
Proposed System vs Current Early Coordination amongst  Coordination amongst

Construction Noise & Vibration vs Productivity Coordination disciplines disciplines

Construction Standards
Recommendations

Acknowledgements Participation in
coordination

Courtesy of http://network.aia.org

IPD I mplementatio n Gonzalo Lay Intramural Building Project
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Project Summary EVALUATION

Analysis #1: Prefabrication of Building Enclosure Pre-Planning and Project Definition Design Parameters Construction CA and Construction
Proposed Brick Facade vs Current System DURATION Progeanming SDs DDs Documents & Bidding

Results Construction schedule is reduced.
Mechanical Breadrh Design phase is xtended e
Proposed Curtain Wall vs Current

Results COLLABORATION

Analysis #3: Integrated Project Delivery Impl tati . : : :
A nograted ~Toject Tetvely Tpieincntation Big room — daily team interaction

Proposed System vs Current 2 Early Coordination BEP, Coordination
Advantages / Disadvantages £ amongst discipimes
Takeaways I
Analysis #4: Occupied vs Vacant Renovations
Proposed System vs Current Early Coordination amongst  Coordination amongst

Construction Noise & Vibration vs Productivity Coordination disciplines disciplines
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Acknowledgements Participation in
coordination

Courtesy of http://network.aia.org
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EVALUATION

DURATION

Construction schedule is reduced.

Design phase is extended

COLLABORATION

Big room — daily team interaction

COST
Elimination of RFIs and Change Orders during construction
Project costs are more controlled

[PD Implementation

Ability to
impact cost

TIME and EFFORT

Gonzalo Lay
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EVALUATION

DURATION

Construction schedule is reduced.

Design phase is extended

COLLABORATION

Big room — daily team interaction

COST
Elimination of RFIs and Change Orders during construction
Project costs are more controlled

QUALITY

Improved work coordination
Access to information

[PD Implementation

Ability to
impact cost

TIME and EFFORT

Gonzalo Lay
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TAKEAWAYS

Early Team Involvement
Improved synergy
Reduced issues (Design and Construction)

Collaboration
Shared information
Ease of coordination

Increased productivity

Shared Risks
Working towards same goal x

Cost savings (litigations and lawsuits)

[PD Implementation

Efficient Construction
Less waste
No change orders
Experience

Time involvement

Contract

v

Owner must be have prev. experience x

Owner must generate a contract or use standard
Liabilities and shared risks must be evaluated

Gonzalo Lay
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Analysis #4 - Occupied vs Vacant

Renovations

Gonzalo Lay
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Problem Identification
Unexpected construction activities can disrupt the comfort of building

occupants in a phased renovation.

Background

Building occupants are expected to work together with the construction crews
to prevent disturbances and allow to perform daily work.

Potential Solutions
Alternative to vacate the existing building and allow construction activities to
be ongoing
Produce construction guidelines for improved occupant health and safety

Occupied vs Vacant Renovations

Gonzalo Lay
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Project Summary

Analysis #1: Prefabrication of Building Enclosure VACANT RENOVATION
Proposed Brick Fagade vs Current System
Results Larger scope of work Occupant relocation
Mechanical Breadth Funding available*
Proposed Curtain Wall vs Current Building use demands
Results Decreased project duration
Analysis #3: Integrated Project Delivery Implementation Conflict of activities
Proposed System vs (.Zurrent Lowered Risks of Accidents/Injuries/Complains
Advantages / Disadvantages .
Project costs
Takeaways 4 Oualitv of work _
Analysis #4: Occupied vs Vacant Renovations Improved Quality of wor N
Proposed System vs Current
Construction Noise & Vibration vs Productivity Ease of coordination and planning

Construction Standards
Recommendations
Acknowledgements
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OCCUPIED RENOVATION - Controlling Noise and Vibration

Stationary Equipment

Mobile Equipment

Affected phases

TABLE G-16 - PERMISSIBLE NOISE EXPOSURES (1)

Duration per day, hours Sound lewvel dBA =slow response

A | a0
B e e e e e e | a2
B et | a5
S | 97
73 | 100
e | 102
5 R | 105
S - | 110
174 0F Ll883. ..t eneerennnnns | 115

Courtesy of OSHA
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Analysis #1: Prefabrication of Building Enclosure OCCUPIED RENOVATION - Productivity PREVENTION
Proposed Brick Fagade vs Current System
Results Disruptive sounds Hours of Operations and Noise levels
pechanical Breadid - High / Jow requencies PR Educational Facil
roposed Curtan Wall vs Curren ntermitrent /Continuous 7:00 am t0 5:00 pm 85 dBA 70 dBA
. - . T S 65 dBA 60 dBA
Analysis #3: Integrated Project Delivery Implementation Task ; ;
asks Stationary Equipment
Proposed System vs Current Simple / C l :
. imple / Complex e = SO
Advantages / Disadvantages
T e P
Takeaways P S S
Analysis #4: Occupied vs Vacant Renovations Effects Communication Wall
Proposed System vs Current Stress Plywood Panel :
Construction Noise & Vibration vs Productivity Frustration Low Frequency Panel absorber
Construction Standards Adaptation — Increase HR - Sealed timber ||
. Hox Frame b
Recommendations Blood Pressure v :
Insulation glued b
Acknowledgements Adrenaline and COftiSOl to back of panel ;
— Depth from wall
and density of
panel determines I
frequency
© SAF Institute [w ww, zae, edu]

Courtesy of SAE Institute
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ADAPTED CONSTRUCTION STANDARDS

Communication
Primary Contact, weekly meetings
Look ahead schedule, coordination
Occupant/Contractor feedback

Fire Safety
Evacuation layout plan, means of egress
Signage and frequent interaction with shutdown systems

House Keeping
Wet cleaning techniques and HEPA vacuum
Contractor work area clean

Weather
Door mats required @ means of egress

Signage for identified hazards

Occupied vs Vacant Renovations

Interior Traffic
Airtight temp. partitions — travel paths
Physical barriers for penetrations

Indoor Air Quality
Negative air pressure (cont.) in construction area
Daily cleaning
HVAC temp. shutdown when high levels of pollutants

Noise
Appropriate worker volume communication
High Noise level activities must be approved by PM
Acoustical enclosures for noisy equipment
Vibration
Logistics, vehicular traffic far from bldg. footprint
Sequencing activities

v
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Project Summary

Bmelis #ls Dl elbsfigsifion @ Bl Foa Binallogmne ANALYSIS #1 — Prefabrication of Building Enclosure

ANALYSIS #4 — Occupied vs Vacant Renovation

Proposed Brick Fagade vs Current System SlenderWall Panels —rec(iiuce exterior encloks)urg ;ghgii;ﬂﬁ? by 12 days , Vacant — allow for larger scopes of work, reduced risks x
Results reduice proj ect CO.StS yero facilitates planning and coordination
Mechanical Breadth quality product, increase floor space, less safety concerns

funding must be available
Proposed Curtain Wall vs Current Unitized Curtain Wall — reduce exterior enclosure schedule by 29 days £

Results adds $190,586 to project costs
Analysis #3: Integrated Project Delivery Implementation better use if larger area

Proposed System vs Current

Advantages / Disadvantages ANALYSIS #3 — Integrated Project Delivery Implementation
Takeaways

Analysis #4: Occupied vs Vacant Renovations Co-location of project party €asc comminication

Proposed System vs Current Early involvement improves project outcome x

Occupied — helps meet recreational student demand
Construction Standards

Improve the health and safety of building occupants

Construction Noise & Vibration vs Productivity Reduced risks of change orders and RFIs
Construction Standards Shared-risk and liabilities questionable

Recommendations Recommended applications
Acknowledgements Collaboration — big room
Early involvement
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Project Summary

Panel Weight Current Exterior Brick Veneer System Breakdown Cost Productivity | Duration
?
MMM e WEENPETST | i) D Unit  Quantty  Cost/Unit  Tota ausnty e panel L) -

Analysis #1: Prefabrication of Building Enclosure — 1 155.0 T — 4650.0 C sF 7,00000 230 $163,070.00 12.0
Proposed Brick Facade vs Current System 18.5 185.0 1 185.0 N East Wall 30.0 5,550.0 Rigid 2.5" Insulation SF 7,090.00 25 $ 17,725.00 m- 31 2 62.0 7.8
Results m 15.5 186.0 1 186.0 N EastWall 30.0 5,580.0 Vapor Retardant SF 7,090.00 35 52481500 |IEEI s 2 12.0 15
i 18.5 222.0 1 222.0 N EastWall 30.0 6,660.0 Spray-On Insulation SF 7,090.00 40 | $ 2836000 [TCEEEE ¢ 2 12.0 1.5
Mechanical Breadth 330 [EE 133.0 1 133.0 N EastWall 30.0 3,990.0 CITETHN s 70%000 120  $ 8508000 [N Total 13
Proposed Curtain Wall vs Current BEX o 304.0 1 304.0 N East Wall 30.0 9,120.0 Caulking & Sealants SF 7,090.00 0.3 $ 1,772.50
Resul | 6.0 [T 93.0 1 93.0 N North @ Ea. 30.0 2,790.0 Gypsum Board SF 7,090.00 7.3 $ 51,402.50
esults [ 60  [EEEY 111.0 1 111.0 N  North@Ea. 300 3,330.0 EAEE O sF - 7,09000 01 $  709.00
Analysis #3: Integrated Project Delivery Implementation I 155 1240 1 124.0 Y  North@Ea. 300 3,720.0 TOTAL $372,934.00
P d S C m 18.5 148.0 1 148.0 N North @ Ea. 30.0 4,440.0 Nitterhouse Concrete Brick Veneer System Breakdown Cost
P e B e . 15.5 155.0 1 155.0 N North @ Ea. 30.0 4,650.0 Panel System S 693000  40.0  $277,200.00
Advantages / Disadvantages | 100 [EESEE 185.0 1 185.0 N  North @ Ea. 30.0 5,550.0 SN TR S | 6,930.00 | 120  $ 83,160.00
Takeawavs . 13.5 135.0 5 675.0 Y South Mech 30.0 20,250.0 Rigid 2.5" Insulation SF 6,930.00 2.5 $ 17,325.00
4 [ 6.0 [EETES 93.0 1 93.0 N SouthWall 30.0 2,790.0 Vapor Retardant SF 6,930.00 3.5 $ 24,255.00
Analy51s #4: Occupled vs Vacant Renovations m 15.5 124.0 Z 744.0 Y South Wall 30.0 22,320.0 Spray-On Insulation SF 6,930.00 4.0 $ 27,720.00
Proposed System vs Current 15.5 186.0 6 1,116.0 Y  SouthWall 30.0 33,480.0 Gypsum Board SF 7,090.00 73 $ 51,402.50
. : braci ductivi 200 [N 70.0 1 70.0 N SouthWall 30.0 2,100.0 IENEE s 7,00000 01 $  709.00
Construction Noise & Vibration vs Productivity BEXE .o 120.0 5 600.0 N SouthWall 30.0 18,000.0 TOTAL $ 429,660.00
Construction Standards [ 300 Y 105.0 1 105.0 N South Wall 30.0 3,150.0 SlenderWall System Breakdown Cost
Recommendation | 400 [EEEEY 140.0 6 840.0 N SouthWall 30.0 25,200.0 Panel System S 693000 420  $291,060.00
SIS IO ) [ 6.0 (LK 93.0 3 279.0 N  WestWall 30.0 8,370.0 Gypsum Board 5/8" (3 Layers) [ MNCENV 15  $ 10,395.00
Acknowledgements | 6.0 [EEEE 111.0 2 222.0 Y West Wall 30.0 6,660.0 TOTAL $301,455.00
| 100 [EEN 185.0 1 185.0 Y West Wall 30.0 5,550.0 StoPanel System Breakdown Cost
_ 49 6930 187,320.00 Panel System SF 6,930.00 72.0 $498,960.00
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Project Summary ‘ s P = _ i%mx L L)~ o
Analysis #1: Prefabrication of Building Enclosure — T T s
. L1 -
Proposed Brick Facade vs Current System x :
— ]
Results : : A
Mechanical Breadth : - RSRENS
Proposed Curtain Wall vs Current /7
Res ul tS N l- N QVERFLOW SCUPPE|
Analysis #3: Integrated Project Delivery Implementation l [j s P Nsamey
Proposed System vs Current === : T - :/ﬂ -1 ‘
’ S L_ ' 04 00 00.Y1 04.0000.¥1
Advantages / Disadvantages ) | | of | o v - o
Takeaways 3 |1 : : ; 7 A
Analysis #4: Occupied vs Vacant Renovations ' | y : 1 "
117 :
Proposed System vs Current BT T
. . . . o« e 208 206 20!-6' 20 -6 -6 - + + |+ H + F + |+ + + ||+ + + || +
Construction Noise & Vibration vs Productivity Dy N RN RS RE'RE R R
: v R 7 Y [ Y Y Y I Y I
Construction Standards i
. i ] _ _ Fitne
Recommendations : : | | - N .
_ LT |
Acknowledgements T T T TIIT T Hi 5
J | L ; i i
A AN AN A AN o o S 2
: ; ! ; : o[ 2% | z 0400001 | \|- 0400001 | |
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Project Summary
Analysis #1: Prefabrication of Building Enclosure
Proposed Brick Fagade vs Current System
Results
Mechanical Breadth
Proposed Curtain Wall vs Current
Results
Analysis #3: Integrated Project Delivery Implementation

™ I
Proposed System vs Current SR
Advantages / Disadvantages = 1 A B
Tak A i = RENOVATION I .
akeaways S i —>
Analysis #4: Occupied vs Vacant Renovations System Cost Comparison E !
Proposed System vs Current Unit Quantity  Cost/Unit Total $71,479.00 = | | ]
m
Construction Noise & Vibration vs Productivity Panel System SF 6,930.00 43.5 $301,455.00 ($17,289.00) : " m
Construction Standards Current System [z 7,090.00 52.6 $372,934.00 $19,363.00 i 1. /1
R dati Difference $71,479.00 $2,060.00 i __ ¥ Py i
ecommendations . ] —— -
Acknowledeements Additional Costs Benefits/Implements $75,613.00 . .
5 Scaffolding CSF 1488 S 130.13 S 19,363.34
Crane Mo -1.0 S 17,289.00 S (17,289.00) . . g . . . . "
Material Hoist =R 1.0 S 2,060.00 S 2,060.00 WAGNER
Difference S 4,134.34
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. Existing System ror T T
Project Summar . . . . p y Tomp("F) RIE) Temp(D) RH()
J . y - o Thickness (in) Unit R-Value Unit Total R-Value OL’EZZ:: ;03 : 2? : : 8102 : 32 T Unit R-Value Ui Total R-Value Indoor| 70 || 25 | [ 70 | 50 |
Analysis #1: Prefabrication of Building Enclosure Inside Air Layer N/A 0.68 Ea. 0.68 o 5 Inside Air Layer N/A R Ea 068 Outdoor || ss | 6/ ] 842 ] = |
: ity |Willi rt. PA -
Proposed Brick Fagade vs Current System Gypsum Board 0.625 0.56 Fa. 0.56 Gypsum Board 0.50 0.56 Ea. 0.56 Sy e
[TETEEN <o 08 : 098 |
Resuls - - - - o] R v 012 012 | R |
| b q— &
M h . l B d h 1.5 Spray Ins 1.50 5.75 In. 8.625 1101 @: g . @ a0 6.00 21.00 Ea. 21.00 160 - 160
echanical Breadt Sheathing 0625 S ] G w e e O o 168 i s
Proposed Curtain Wall vs Current Rigid Insulation 2.50 12.00 Ea. 12.00 wl B4 2 100 2.00 2.80 In. 2.80 i 120
Results 265 L5 [ 3.36 S e 050 015 n. 008 & =
(Brick | 3.625 0.40 Ea. 0.40 75 [ 1) ' Dpt - 80
. o o 5 60 1 ;- | — 2 L 60 yer N/A 0.17 Ea. 0.17 75
Analysis #3: Integrated Project Delivery Implementation EXteTorATILyer N/A 0.17 Ea. 0.17 o [ | e tal Thicknass 550 A Value T 2709 j: 0
Proposed System vs Current Total Thickness 15.375 R-Value hr.-SF-F/BTU 27.335 2l & i [ L33, ] U-Value BTU/hr.-SF-F 0.0369 " '%g;
. Py U-Value BTU/hr.-SF-F 0.0365 _ 5 T ownter | Summer | owinier 1 o Summer ' '
Advantages / Disadvantages e T 6 s i o g =800 Tup(F) RHCS) | Tmp(F) RAGS) i T o] Lo
UEfEiR) RES] U] (RS | ; TmpC Al ad 2T 4 sz 167 | Indoor | 70 _|[ 25 | [ 70 | 50 | Indoori | 70 |[ 25 |i | 70 |[ 50 | 20 L.
Takeaways Indoor I 70 H 25 I I 70 H 50 I Indoor;} ;03 H 22 I } 8102 H _5; } [—Winter  — Summer | Outdoor | 83 || 67 | [ 842 | 72 | Outdoor{ [ 838 |[ 67 |i [s42 |[ 72 | “ =
Analysis #4: Occupied vs Vacant Renovations Ougoor | 83 JL &1 J LR 200 | = Standard Wall ~ Wider wal N iemsport pa o Gity [Willamaport PA e
City |Williamsport. PA | City [williamsport. PA - 3 .
Proposed System vs Current 1 wwscnovewon | wascrovsweo R WG i o A
g g 5 . . . (in.Hg PRESSURE GRADIENTS (in.Hg (in.Hg PRESSURE GRADIENTS (in.Hg 270 A - 270 1.35 S 1.35
Construction Noise & Vibration vs Productivity M) R 4 A o e A - T =Y B i
C ion Standard 20 B .j E o 120 | EXE = 120 R-Value  Change in Temp Area Heat Transfer ' i;; 0 R b
onstruction Standards 210 20 105 =i 13 >R AT SF Btu/Hr. j:: - j:: :,:: .
. £ i — ¥ #3 . ! d E . 0.90
Recommendations a0 L~ |l o0 = [T 27.335 14.2 6,930.00 3,600.00 i?-
1.50 ; H 1 150 0.75 =t 0.75 150 : 150 0.15 s L
Acknowledgements i | 11| - = (9551 BN Proposed IPRXC: 14.2 6,930.00 3,632.56 o o o o
0.90 \sr:p; ‘ ‘ 0.90 0.45 : WD Difference (3256) 0.90 i E 0.90 0.45 . 0.45
0.0 | : i 0.30 1 030 0.60 0.60 0.30 0.30
: i 4 1 i A= H_1Va
0.30 \ T o 0.15 Lt dapt 0.5 Current 27.335 61.7 6,930.00 15,642.25 0.30 L ] =Y B i Cont 0
| : 1 == 3 q.. ) S 1
L) PR e oo | eSS o (T I-L  27.09 61.7 6,930.00 15,783.72 00 5 1 Os _12' rui el e P 12'. e
[ Cond. 17 grains/(ft®-d) | | ....No Condensation.... ] Difference (14147) [ ....No Condensation.... ] I_I Cond. 112 grainsi(ft®-d) |
@ ‘Standard Wall  © Thicker wall # Standard Wall ~ © Thicker wall # Standard Wall ~ © Thicker Wall # Standard Wall  © Thicker Wall
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. Length of Glazing (ft.) | Avg. Glass Width (ft.) | SF of Glazin
Pro;ect Summary m & ) s (i) s No. Panels | Total SF No. Panels | Total SF
. . . L 130.00 3 807.00 Wldth Height Width Helght Productlwty panels/day No. Panels
Analysis #1: Prefabrication of Building Enclosure 150.00 3 1,105.00 Soutr I SRR 242,14 ETCEE 300 1435 4275 PTTTIES 9.33
Proposed Brick Facade vs Current System 280.00 3 4,035.00 (south  [IENG 266 15.96 1 15.96 S 300 1075 32.25 23 741.75 7 41 5.86
R 12.00 3 173.00 B : 2.66  7.98 11 87.78 B 300 900 27.00 3 81.00 15 22 1.47
M h X l B d h 36.75 3 858.00 m 3 7 21.00 141 2961.00 m 3.00 7.00 21.00 47 987.00 15 30 2.00
SehiEnoieall et 40.00 3 701.00 Bl 7 2100 11 231.00 B 350 700 2450 10 245.00 7 15 =
Proposed Curtain Wall vs Current Atrium 15.00 3 342.00 Ell 45 1350 70 945.00 OO 350 600 21.00 = e Total 20.80
Results 27.00 3 SO0 Ell 45  13.50 11 148.50 I 300 1425 4275 11 470.25
. . . . 20.00 3 212.00 3 875 26.25 3 78.75 , 00 27. 11 297.
Analysis #3: Integrated Project Delivery Implementation BT EDE :00 900 27.00 97:00
Total 8,663.00 Ell 8.75  26.25 11 288.75 M 300 1300 39.00 15 585.00
Advantages / Disadvantages | Atrium [ 875 2625 15 393.75 M 300 800 24.00 15 360.00
| Atrium [ 266  7.98 15 119.70 300 650 19.50 9 175.50
Takeaways
: ) : [ Atrium [ 45 1350 30 405.00 ] Total 248 7,703.00
Analysis #4: Occupied vs Vacant Renovations Catriom IR 366 10.98 6 65.88
Proposed System vs Current Bl :s 45 1575 38 598.50
) . ) . . m 35 7 66 931 10 93.10 (o1TF141414Y Unit Total Total
Construction Noise & Vibration vs Productivity : : : :
: ] Total 481 7703.00 ETEMEET N 866300 SF $ 110.00 952,930.00
Construction Standards
| Subtotal] $ 952,930.00
Recommendations Unitized System 8,663.00 SF$ 132.00 S 1,143,516.00
Acknowledgements DTN 5 1,143,516.00
5 {190,586.00)
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