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Location and Site: Pittsburgh Technology Center, Pittsburgh, PA
Building Type: Core and Shell

Future Use: 80% Lab Space / 20% Office Space

Size: 160,000 SF

Number of Stories: 5 plus a small penthouse

Dates of Construction: November 2007 to January 2009
Construction Costs: $18 Million - GMP Project

Delivery Method: Design-Bid-Build
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Project Team

Owner: The Ferchill Group

General Contractor: Turner Construction Company
Architect: Strada Architecture

MEP Engineer: Allen and Shariff Corporation
Structural Engineer: Atlantic Engineering Services
Geotechnical Engineer: Professional Service Industries

Turner &
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Architectural Features

*Modern/industrial design
+Exposed lateral bracing

teel canopies and screen walls
+Balconies with views of the skyline

Structural System Building Enclosure

*Structural steel «Aluminum window walls

+Composite floor slabs «Storefront glass

«Driven H-Pile foundation “Insulated metal panels
«Cast stone

“Built-up EPDM roof

4/16/2009




Presentation Agenda

Erik Carlson
Construction Management

Analysis 1 - Alternative Foundation System

Project Overview

Analysis 1
AH. Foundation
rs

Analysis 2
PV Glass Modules

Analysis 3
BIM and Int. Fit-Out

Problem

« Bridgeside 11 sits on 25-40 feet of man-placed fill
«Concrete and steel obstructed the driven piles
«Pre-drilling created schedule delays and increased costs

Objective

«Compare other foundation systems that can be applied

*Analyze the structural requirements

*Recommend a system that can be installed more efficiently and in less
time
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[Feundations
= bl Fles

Schedule Diiven Ple Estimate
. [ Tem T Cox |

Total COSLS.»$11119,999 Pre-Drilling $285,000

Total Duration: 123 Days steel H-piles $620.565
(4 Months) F/R/P Pile Caps $39,039.56
F/R/P Grade Beams and Piers  $75,354.92
F/8/P Foundation Walls $18,583.76

(Concrete - 3000 psi

Total Cost $1,119,999

Driven H-Piles - Cost and
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Advantages and Disadvantages of Mat Slabs
Advantages:
*Relatively inexpensive
*Simple to construct
«Distributes heavy loads over the entire slab
*Very stable and durable if the soil condition]
are sufficient |

Disadvantages:

«Differential settlement can occur
*Must be done correctly the first time
*Substantial excavation is necessary
«Tying the rebar is time consuming
«Limits underground utility access
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Structural Analysis —

Slab Area: 32,0385t 2
Live Loads: 24,956 kips

Dead Loads: 56,556 kips
Critical Column Load: 805 kips
Base Plate: 22"x22" - 30"

Slab Thickness — Controlled by punching shear
+307 slab

Reinforcing
* Minimum steel area = 1.2 in?/ft
+#6 bars @ 12" o.c. - 3 layers each way
*As = 1.32 in?/ft

#6 bars @ 12"oc EW
3 layers
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Mat Slab Cost and Schedule

Wt STab Estimate
Total Cost: $704,252

Total Duration: 112 days

[Excavation

i 273 o 39 939708
ion i Hauling 9493 | Y sal6  $39,49088

o n

Duration s 11 days Reinforcing 185 Tons 51800 $26100000)

shorter than the driven [Concrete Placing 35 o 890 $27,72350

i [Concrete - 3000 psi 30 o $11000  $345,40000

[F/R/P Concrete Piers

piles
«Steel is delayed by 14
days due to curing time

Cost Savings: $415,747
Lost Rent Income: ($274,000) o Fo

315,093.87
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Advantages and Disadvantages of Micro Piles

Advantages:

*Appropriate for any type of ground condition
«Can penetrate most obstacles

Low noise and vibration

«Can be installed in low headroom situations
*Design loads can range from 3 to 500 tons

Disadvantages: "

«If there are no obstacles they are more time consuming than a driven pile
*Expensive
*Ground water infill can be an issue
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Micro Piles

10" diameter, 250 kip capacity

#45 to 55 foot lengths

«Same number of piles and pile caps as driven piles
«Total of 171 piles and 53 pile caps

«Steel casing is drilled into the ground

and filled with grout

«Carbide teeth can break through debris [}
«6 piles per day I
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Micro Piles Cost and Schedule

Total Cost: $1,240,434 LR L A —
Total Duration: 99 days [Micro Piles 51,026,000
F/R/P Pile Caps $39,039.56
Schedule Reduction: 24 days F/R/P Grade Beams and Piers  $75,354.92
F/R/P Foundation Walls 518,583.76
Cost Increase: $120,435 concrete - 3000 psi 81456
Add. Rent Income: $387,000 Total cost 51,240,434

Total Savings: $266,565| M Fils Fiussttion
iz

[ s vasar s
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Conclusion
Driven H-Piles Total Costs: $1,119,999
Total Duration: 123 Days

Mat Slab Total Cost: $704,252 Total Savings: $141,747
- Total Duration: 112 days ~ Schedule Delay: 14 days

Micro Piles Total Cost: $1,240,434 Total Savings: $266,565
Total Duration: 99 days Schedule Reduction: 24 days
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Problem

= Electricity caps in Pennsylvania are expiring

+Lab spaces demand higher energy loads than office space
Pittsburgh was selected to be a Solar America City

Objective

*Replace selected spandrel panels with PV modules

+Develop an energy savings to reduce life cycle costs

+Size the PV system and determine the effects on the electrical panels
Attract potential tenants
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Solar Energy Benefits

-
)
)
*Reduced Energy Costs Y —'} =
*Reduced CO? emissions ‘ -
«Can be used in remote locations ‘1-

*No pollution
+Tax credits, federal grants, and rebates
#Pittsburgh is 1 of 13 inaugural Solar America Cities
+Pittsburgh was given a total of $450,000 from DOE to assist in
developing solar projects
*Projects in Pennsylvania are eligible for a 30% tax credit
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Suntech Photovoltaic Modules
*Suntech Light-Thru modules

«Custom sizes

+10% light transmittance

10 Watts / SF

*Plug and Play connectors

«Building Integrated Photovoltaic modules L
«Component in the building enclosure - ard
«Eliminates unnecessary base materials ~ * -

Additional Benefits:
+Higher building resale value
+Reduction of interior UV damage
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Design and Constructability

+Replace non-vision spandrel glass
+Southwest and southeast facing facades
*River allows for unobstructed solar views

Original vs. Proposed
+Same sized panels ( 6’1 x 4'5)
+No reduction in light transmittance

MONONGANELA RIVER

e e

Southwest facing

Southeast facing modules

Analysis 3 +No reduction in visible glass area N
BIM and Int. Fit-Out +Modules still prevent views of the elevated slab edges SATIETIOR BN
+Modules can be same thickness as spandrel glass
I‘B Monday, April 13 2009 Presenaton Date
. Erik Carlson . -
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+Southwest and southeast facing facades
*River allows for unobstructed solar views

Original vs. Proposed

+Same sized panels ( 6’1 x 4°5)

+No reduction in light transmittance

+No reduction in visible glass area

*Modules still prevent views of the elevated slab edges
+Modules can be same thickness as spandrel glass

Original Window Design Proposed Window Design

10
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System Sizing — Electrical Breadth

*Number of modules: 168 Tight Thru Modules

«Total Area: 3,697 SF

Technical Specifications

Xantrex GT 5.0 Inverter

*Number of modules per string: 4
+Based on inverter voltage range

P e =Y
|

e Southwest Facade

| Southeast Facade

L S -

*Number of strings per inverter: 3
+Based on max inverter power
Max Array Open Grcut Volage (V)
MpPT voltage Rane (vic)
[Max Input Current (ade)
inverter Efciency
pimensions

*Number of inverters: 12

Vandmum Power (Prax] oW
(optimum Operating Voltage (vmp) 6.3V
Optimum Operating Current (mp) ~~ 4.37 A
(Open Circuit Voltage (Voc) s0v
short circuit Current (1) a8A
GT 5.0 Xantrex inverter
Technica Speciications
[RCOuput vortagerv) 350V
Max aC power Output (W) so00w

600 Ve
240.550 Ve

95.90%
286x1615.75"

286"

e/
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JQuantity [Unit Cost [Total Cost

3697SF | $21/SF (577,637)
Light Thru Modules 3697 SF $70/SF  $258,790
inverters 12 $3,950  $47,400
Total _ $228,553

Cost Increase: $228,553

11



Erik Carlson

Presentation Agenda Construction Management

Analysis 2 - Photovoltaic Glass Replacement

Project Overview

— Buligy
Analysis 1 "
AH. Foundation

Analysis 2
PV Glass Modules
Analysis 3

BIM and Int. Fit-Out

Energy Analysis

PV Watts version 2

National Renewable Energy Laboratory

Inputs:

Southwest Facade: 2713 SF x 10 W/SF = 27.13 k!
Southeast Facade: 984 SF x 10 W/SF = 9.83 kW
Vertical orientation

Southwest azimuth angle: 225

Southeast azimuth angle: 135

Cost of Electricity: 8.2 cents/lkWh
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Energy Analysis

Energy Production:
23.4kWh of AC Power

$1917 savings per year

119 year payback period

12
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Conclusion
PV System Micro Piles
Cost Increase: $228,553 Cost Savings: $266,565
Schedule Effect: 0 days Schedule Reduction: 24 days

Cost Savings: $38,012
Schedule Reduction: 24 days

Additional Savings: $48,000
Over 25 years
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Problem

« Owners like the idea of BIM but don’t know how to implement it
+Tenants like to be able to visualize their future space

«Itis difficult to get project teams to agree on model responsibilities

Objective

«Determine BIM benefits for interior phases
«Determine model responsibilities

Determine a level of detail for interior models
Attract future tenants earlier in the project

4/16/2009

13



Erik Carlson

Presentation Agenda Construction Management

Analysis 3 - Int. Fit-Out BIM Implementation

Project Overview

— Buligy
Analysis 1 "
AH. Foundation

Analysis 2
PV Glass Modules

Analysis 3
BIM and Int. Fit-Out

Analysis Questions

1. Inwhat ways is BIM beneficial for interior fit-outs?

2. How will potential tenants utilize a BIM model when designing their space?

3. What are the cost and schedule implications of implementing BIM?
4. What deters owners from implementing BIM on their projects?

5. What are the model requirements for interior design?
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Interior Uses and Benefits

+The speed and ease of creating an interior model.
+The ability to visualize the design.

+The ability to create multiple interior designs on one building model, which
will accommodate multiple tenants or multiple ideas.

+Organizing material information, cost data, schedules, and material quantities.

4/16/2009
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Interior Uses and Benefits

+The speed and ease of creating an interior model.

+The ability to vi:

+The ability to cr
will accommodaty

+Organizing mate]

UL

alize the design.

\ 4
&)

Ing model, which

material quantities.
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Implementation Challenges

*Determining model responsibilities

«Changing the way project teams work together

«Communication

*Defining how the model will be used

4/16/2009
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Project Overview . I o
. *Model Progression Specification S = - - e ‘“:m -
*AlA E202 BIM Protocol Exhibit [3D Scheduing [t ot [T e, oeed
Analysls 1 i el
Al. Foundation «Levels of detail 100 through 500 g
Analysls 2 i «Determines the model’s level of detail and potential uses e e e [
PV Glass Modules +Prevents misinterpretations of the model s [omar v |25 ol
Analysis 3 - 5 J «Allows owners to specify a level of detail based on what s comt
BIM and Int. Fit-Out - they want to use the model for T I
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BIM Documents Tevel of Detall (LOD) and
Element (ASTM Uniformat Il Classification)
Project Overview : ficati P
*Model Progression Specification ation taion Docs
Resiey ey ey
*AlA E202 BIM Protocol Exhibit T INTERIORS C10 C1010 Partitions 100 PD a .
Analysis 1 1020 merorboors | 200 P w1
Alt. Foundation +Defines who s responsible for the model detail at each a0 s Caoio S Gonsucton | 100 PO oo 1o
phase C2020 Stai Firvst 00 PO 00 TC
a0 imrior Fiishes Canio wal Fnes | 100 PO o
Caozo FoorFinshes | 100 P 1w TC
+Can be adjusted to meet the needs of the project C3030 Celing Firsshes | 100 PD. 100 TC
«Defining responsibilities at the beginning of the project Model Component Authors:
prevents future conflicts PD - Prime Designer

DC - Design Consultants
PC - Prime Constructor
TC - Trade Contractors

S - Suppliers

[~ QT —
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BIM Documents

*Model Progression Specification

*AlA E202 BIM Protocol Exhibit
Analysis 1

«Applies the MPS information into a contractual form
AH. Foundatlon

PN ] PRy p———

— «Assigns model manager responsibilities
Analysis 2 o .
PV Qlass Modules

«Canbe and ized by i enced owners
*Model standards bl proed
Analysis 3 J - «File formats for model uses )
BIM and Int. Fit-Out ible parties for model s goriodic dlwh Semocsios

«Model archive requirements
*Model uses per level of detail
*Model Element Authors
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Interior Model

«Visualization
*Material selection
+Floor layouts
«Design comparison

+Level of Detail: 300

+Accurate assembly details — correct size, shape, location

~Accurate scheduling and cost estimating based on the model
+Shop Drawings

o ehavir) e ore o amersns

I i o =
[phasing of major heans and methods

R e raied | il sl Sl

ovement |and aveas Jtypes. [esembes and fetaica system pertormance.
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Micro Piles
Can be installed faster and more efficiently
«Cost savings and schedule reduction

PV Modules

+Fagade design is not sacrificed

«Energy and environmental benefits

«Payback period of 119 years is not acceptable

«Initial costs can be offset by the micro pile cost savings

Interior BIM Implementation

«Visualization aspect is very beneficial to potential tenants
*MPS and AIA E202 help inexperienced owners use BIM
*ALOD of 300 would be sufficient for the interior models that
potential tenants would use
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