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Size
* 485,000 SF; 15 stories
Cost
* $90 million
Schedule
« June 2007 - February 2009
Structure
« Post-tensioned concrete
Fagade
« Brick, stone, glass, metal
4 CM’s and 3 developers working on a single podium
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+ Overall Theme: The IBuildlngh Envelope o « MODEX & Neoromodex 7 + 2000 Study

Project O i . . .
fojléelfﬂdirlzri‘:llfo‘,:mation, project team, architecture « Performs prefab feasibility study for industrial plants « Software use113% over past 15 years
Prefabrication - 5 Categories

+ Software, new technology, precast comparison . Plant location « Top driving factors for prefabrication
Precast Brick Ffagade. ] - Environment « Cost, schedule, workforce issues
- Design considerations, structural connection, thermal, cost, ) o
schedule - Labor « Barriers to prefabrication
PV 8[1)355 Bep}.z;cemefnt con B | + Plant characteristics « Additional planning, increased transportation, design
- Logistics, life cycle cost comparison, Energy 10 results « Project risks inflexibility, procurement requirements
Conclusion & Lessons Learned ’

Questions « Easily be translated to construction
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» Overall Theme: The Building Envelope « The Brick Robot
« Project Overview . . .
« Building information, project team, architecture * University of Maryland design team
. Prefabrication < Automated brick placement system
« Software, new technology, precast comparison + Accurate placement
« Precast Brick Facade « Issues with bond strength
- Design considerations, structural connection, thermal, cost,
schedule
« PV Glass Replacement
- Logistics, life cycle cost comparison, Energy 10 results
« Conclusion & Lessons Learned
« Questions
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» Overall Theme: The Building Envelope « Sandwich Panel . EIFS
« Project Overview — b

. - i 1 Plaster . . . . s 1
. Building information, project team, architecture Closed-cell insulation between 2 Exterior Insulating Finishing
- Prefabrication concrete panels coreree System
- Software, new technology, precast comparison + Do not have the best thermal pa « Synthetic stucco panel
« Precast Brick Facade properties because insulation reon « Thin and lightweight
« Design considerations, structural connection, thermal, cost, is so thin Cancrete
schedule + Outermost layer protects

. PV Glass Replacement + Pre-finished interiors could get
- Logistics, life cycle cost comparison, Energy 10 results damaged during placement

« Conclusion & Lessons Learned

« Questions

Stucco against moisture penetration
+ Mold can be an issue
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+ Prefabrication

« Software, new technology, precast comparison
» Precast Brick Facade

- Design considerations, structural connection, thermal, cost,
schedule

» PV Glass Replacement

« Logistics, life cycle cost comparison, Energy 10 results
+ Conclusion & Lessons Learned
» Questions
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Precast Brick Facade

e Problems

« Many constraints: time, money, resources, space
¢ Goals

« Simplify facade construction by unitizing components

« Maintain envelope integrity while reducing cost and schedule
* Expected Outcome

« Alleviate site congestion by switching to a precast system
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« Eliminate need for masonry hoist and scaffolding
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. Overall Thgme The Bulldlng Envelope . Slenderwall Panel System . Slenderwall Components
< Project Overview i VI . 16 6” gal d steel stud: > cent
« Building information, project team, architecture * By Smith-Midland SUENIDIERWALL 10 avge © galvanized stecl studs on 2 centers

T —— - 1/2” air space

« 27 concrete facing
* Second Nature Precast Concrete Brick

+ Prefabrication
« Software, new technology, precast comparison
» Precast Brick Facade

- Design considerations, structural connection, thermal, cost,
schedule

« PV Glass Replacement

- Logistics, life cycle cost comparison, Energy 10 results
« Conclusion & Lessons Learned
« Questions
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» Project Overview
« Building information, project team, architecture
+ Prefabrication
« Software, new technology, precast comparison
» Precast Brick Facade

- Design considerations, structural connection, thermal, cost,

schedule
» PV Glass Replacement

« Logistics, life cycle cost comparison, Energy 10 results
+ Conclusion & Lessons Learned
» Questions
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Precast Design Con51derat10ns

. Welght Comparlson
62 psf difference

Potential structural system

reduction not analyzed

because the slab is already

crowded with various

building elements

Construction Management

Precast

Design Con51deratlons
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Project Overview

« Building information, project team, architecture
Prefabrication
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Precast Brick Facade
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PV Glass Replacement
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Structural Connection
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 Typical Panel Connection Design

15’ x 27.5  vertical panel containing (3) 6’ x 6’
window openings

Tributary Area = 10’ x 27.5” = 275 SF

Gravity connections spaced at 5’

Point Load = 275 SF x 87.75 PSF = 24.13 kips

¢ Angle Design
» L2.5"x2.,5"x3/16”
¢ Bolt Design
« A325 34” threaded bolt

Construction Management
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* Overall Theme: The Building Envelope « Typical Slenderwall Gravity Connection « Typical Slenderwall Tie-Back Connection
« Project Overview o e

« Building information, project team, architecture
« Prefabrication
« Software, new technology, precast comparison
» Precast Brick Facade o

- Design considerations, structural connection, thermal, cost,
schedule

« PV Glass Replacement

- Logistics, life cycle cost comparison, Energy 10 results o
« Conclusion & Lessons Learned
« Questions
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Overall Theme: The Building Envelope
» Project Overview
« Building information, project team, architecture
+ Prefabrication
« Software, new technology, precast comparison
» Precast Brick Facade

- Design considerations, structural connection, thermal, cost,
schedule

» PV Glass Replacement

« Logistics, life cycle cost comparison, Energy 10 results
+ Conclusion & Lessons Learned
» Questions
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R-Value Calculation for Existing System

Existing System Proposed System
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. Ovegal} Tthgme: 'The Building Envelope + Summer Heating Loads: To = 9oF, Ti = 75F + Winter Cooling Loads: To = 15F, Ti = 70F

+ Project Overview

« Building information, project team, architecture * AT =15F e AT =55F
+ Prefabrication

« Software, new technology, precast comparison Summer Heat Gain Winter Heat Loss
+ Precast Brick Facade [otem oo 57 [00ain Jov 7 st Gon 7071 |

- Design considerations, structural connection, thermal, cost, -

schedule Standard Brick 79208] _ 0.0518 15 61544.616 Standard Brick 79208] 0.0518 55 225663.592

« PV Glass Replacement Slenderwall Panels 79208] 0.0476 15 56554.512| Slenderwall Panels 79208| 0.0476 55 207366.544

- Logistics, life cycle cost comparison, Energy 10 results _ * .

. . . Reduction of Heat L

« Conclusion & Lessons Learned Reduction of Heat Gain n oss
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« Project Overview

« Building information, project team, architecture
+ Prefabrication

« Software, new technology, precast comparison
» Precast Brick Facade

- Design considerations, structural connection, thermal, cost,
schedule
« PV Glass Replacement
« Logistics, life cycle cost comparison, Energy 10 results
« Conclusion & Lessons Learned
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Precast: Cost Review

« Cost at a glance...

‘Wall System Cost Comparison

Brick w/ Metal Studs 79208[SF

Sk 79208|SF $50 $3,960,400
Increase in Cost

Construction Management

Precast: Cost Review

» Cost Considerations for...
Scaffolding Cost

$252 SFCA 2700 $680,400
Masonry Hoist Cost

$4,775 month 10 $47,750
Tower Crane Cost

$35,200 month 2 $70.400
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» Overall Theme: The Building Envelope « All things considered...
« Project Overview

« Building information, project team, architecture
+ Prefabrication Slenderwall Cost Differential
Crane Usage (2 months)

« Software, new technology, precast comparison
» Precast Brick Facade

- Design considerations, structural connection, thermal, cost,
schedule

« PV Glass Replacement

- Logistics, life cycle cost comparison, Energy 10 results
« Conclusion & Lessons Learned
« Questions
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. Overal} Theme: .The Building Envelope Durations « Crane Usage Calculations
« Project Overview

« Building information, project team, architecture
+ Prefabrication

« Software, new technology, precast comparison
» Precast Brick Facade

_F ﬂ’_
79208|SF 2500 317
- Design considerations, structural connection, thermal, cost, L Day Reduction
1

schedule

« Logistics, life cycle cost comparison, Energy 10 results

« Conclusion & Lessons Learned
» Questions

« 250 panels x .333 hours/panel = 83.33 hours of crane usage
« 83.33 hours/32 day duration = 2.6 hours/day of crane usage

Brick w/ Metal Studs
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» Overall Theme: The Buil

ding Envelope . . .
. . 8 P * Replace the hand-laid brick facade with Slenderwall
« Project Overview
« Building information, project team, architecture panels because:
+ Prefabrication ¢ Itsaves time and money
« Software, new technology, precast comparison « Thermal resistance is increased
- P reCE%St B r'.Ck Eagade .  Ttreduces site congestion by limiting the number of trades
- Design considerations, structural connection, thermal, cost, working on the facade
schedule

» PV Glass Replacement

« Logistics, life cycle cost comparison, Energy 10 results
+ Conclusion & Lessons Learned
» Questions
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» Overall Theme: The Building Envelope
» Project Overview
« Building information, project team, architecture
+ Prefabrication
« Software, new technology, precast comparison
» Precast Brick Facade
« Design considerations, structural connection, thermal, cost,
schedule
« PV Glass Replacement
- Logistics, life cycle cost comparison, Energy 10 results
« Conclusion & Lessons Learned
» Questions

* Problems
« Building operating costs are expensive
« Tenants pay for utilities individually
* Goals
« Lower utility bills for tenants by implementing solar power
« Reduce energy consumption of building by same token
« Expected Outcome
« To save the owner money in the long run by investing a bit more upfront
« To introduce a functional and value-enhancing facade alternative
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+ Overall Theme: The Building Envelope « Photovoltaic cells
« Project Overview
« Building information, project team, architecture
« Prefabrication
« Software, new technology, precast comparison
» Precast Brick Facade
« Design considerations, structural connection, thermal, cost,
schedule
PV Glass Replacement
- Logistics, life cycle cost comparison, Energy 10 results
« Conclusion & Lessons Learned
« Questions

« Made of multicrystalline silicon

« Convert solar radiation from the sun into electrical energy that can be
used to power a building

« Reliable and virtually maintenance free

Jenna Marcolina Construction Management

Building Integrated Photovoltaic (BIPV) System

PV panels replace window panes in aluminum frame
Serves form and function simultaneously

¢ Grid-Tied Systems

Connected to local utility

On-site production of solar electricity is greatest at the time of the
building’s peak utility loads
The state of Maryland allows net metering
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» Overall Theme: The Building Envelope
« Project Overview
« Building information, project team, architecture
+ Prefabrication
« Software, new technology, precast comparison

Precast Brick Facade
« Design considerations, structural connection, thermal, cost,
schedule
« PV Glass Replacement
- Logistics, life cycle cost comparison, Energy 10 results
« Conclusion & Lessons Learned
« Questions
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PV Glass: Product Information
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* BP Solar 50 Watt Panels

« 72 cells in a 4 x 18 matrix connected in 2 parallel strings of 36 in series

b I Performance
Rated power (Po,) BOW
p SO ar HNormanal mllna:’ iFa)
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= Electrieal Characteristics BP 350
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Xantrex GT5.0 Inverter



http://www.solarelectricsupply.com/Solar_Panels/BP-Solar/BP-solar-panel.html

Presentation Outline PV Glass: Logistics
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» Overall Theme: The Building Envelope
* Project Overview + Replace all foot-level panels in
. Buil@ing information, project team, architecture aluminum window frames with PV
+ Prefabrication
. panels
« Software, new technology, precast comparison
« 2,342 panels total (33% facade glass)

» Precast Brick Facade "

. Design considerations, structural connection, thermal, cost, + View from apartment not obstructed
schedule + Panels will be shipped to window
PV Glass Rep| acement manufacturer and factory installed in

- Logistics, life cycle cost comparison, Energy 10 results frames, keeping windows unitized
« Conclusion & Lessons Learned
» Questions
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 Overall Theme: The Building Envelope + Energy Use Comparison Report — 50 Watt Panels - Annual Energy Use — 50 Watt Panels
« Project Overview [ p—

« Building information, project team, architecture H

+ Prefabrication
« Software, new technology, precast comparison
Precast Brick Facade
« Design considerations, structural connection, thermal, cost,
schedule
PV Glass Replacement
- Logistics, life cycle cost comparison, Energy 10 results
« Conclusion & Lessons Learned
« Questions
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» Overall Theme: The Building Envelope
» Project Overview
« Building information, project team, architecture
+ Prefabrication
« Software, new technology, precast comparison
» Precast Brick Facade

« Design considerations, structural connection, thermal, cost,
schedule

PV Glass Replacement

- Logistics, life cycle cost comparison, Energy 10 results
+ Conclusion & Lessons Learned
» Questions
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PV Glass: Results

¢ Annual Energy Savings = $1,654
» Payback Period = 108 years

« Construction cost of proposed system is $179,392 more than
the existing system

« Life cycle cost of proposed system is $109,936 more than
the existing system, so there is no savings over time

Construction Management
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PV Glass: Recommendation
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» Overall Theme: The Building Envelope
» Project Overview
« Building information, project team, architecture
+ Prefabrication
« Software, new technology, precast comparison
» Precast Brick Facade
« Design considerations, structural connection, thermal, cost,
schedule
PV Glass Replacement
- Logistics, life cycle cost comparison, Energy 10 results
« Conclusion & Lessons Learned
» Questions
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| significant energy savings

i | » A simulation was run using 200 Watt panels, and this
showed a reduction in life cycle cost as well as a $34,650
annual energy cost savings

» Use higher wattage panels in the form of solar shades or
skylights

Construction Management
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Overall Theme: The Building Envelope « Prefabrication
° Projecjc Qvel:view . . . « Driving factors for industry
+ Building information, project team, architecture « Technology to simplify prefab decision process

+ Prefabrication ) e Precast Brick Facade
+ Software, new technology, precast comparison « Cost and schedule reduced

. Precas.t Brick Fagagle ) « Thermal resistance increased
. D%SI n1c0n51derat10ns, structural connection, thermal, cost, - Site congestion alleviated through consolidation of trades
schedule

« Exterior thickness decreased, floor space increased

+ PV Glass Replacement + PV Glass Replacement

+ Logistics, life cycle cost comparison, Energy 10 results - Must use higher power panels to achieve significant energy-saving
» Conclusions & Lessons Learned results

» Questions + Owner could introduce more solar panels to the building in the
form of skylights or solar shades
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» Overall Theme: The Building Envelope

Project Overview

« Building information, project team, architecture
Prefabrication

« Software, new technology, precast comparison
Precast Brick Facade

« Design considerations, structural connection, thermal, cost,
schedule

PV Glass Replacement

« Logistics, life cycle cost comparison, Energy 10 results
Conclusions & Lessons Learned
Questions
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sweat it if you don’t have an analysis or your topic keeps
changing
Industry members are willing to help if you can get past the
angry hang ups
« HINT: Don't tell them you're a student
You can teach an old dog new tricks
You know a lot more than you think
+ You might just need to dust off the old textbooks
Completing your thesis is an achievable goal
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» Overall Theme: The Building Envelope
» Project Overview
« Building information, project team, architecture
+ Prefabrication
« Software, new technology, precast comparison
Precast Brick Facade

« Design considerations, structural connection, thermal, cost,
schedule

» PV Glass Replacement

« Logistics, life cycle cost comparison, Energy 10 results
» Conclusions & Lessons Learned
» Questions

¢ Turner Construction Company
« Barbara Choate, Thomas Bizzarri, Rich Murphy
¢ Penn State Faculty
« Dr. Horman, Dr. Messner, Dr. Riley, Dr. Lose
¢ Smith-Midland Corporation
¢ PACE industry members

¢ My family and friends for their love and
encouragement

« My fellow AE’s for the past 5 years
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