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Building: Towson Tiger Arena
I. Project Background

L Overview Building Location: Towson University; Towson, MD Owner: Towson University S

ilioeation TS U AT e el Building Size: 120,000 SF Construction Manager: Gilbane Building Company
I1I. Site Planni il ] ]
ite Planning 1T = B Number of Stories: 4 Stories Architect: Hord | Coplan | Macht
II. Fabric Duct System — = > . '
1. Prefabricated Terra Cotta ' Occupancy Type: Sports, Entertainment Associated Architect: Sasaki Associates
1Y, Produeiion Peminig Project Cost: $56 Million MEP Engineer: James Posey Associates
V. Cisco StadiumVision ] ]
VL _ _ Construction Duration: 18 Months Structural Engineer: Faisant Associates
. Conclusion/Recommendation
VIL. Acknowledgments Project Delivery Method: Design-Bid-Build Civil Engineer: Site Resources, Inc.

Contract Type: Guaranteed Maximum Price (GMP)
Sustainable Design: LEED Gold

cilbane

Project Overview Derek Stoecklein | Construction Management Option

p



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=mCtS7PMNCkIyiM&tbnid=O7T8231SITWaCM:&ved=0CAUQjRw&url=http://www.prweb.com/releases/2011/9/prweb8761973.htm&ei=SmkSUcWBE8Tx0gG0nYDwAw&bvm=bv.41934586,d.dmQ&psig=AFQjCNF9HY0-MfaTDP8C67IuJ7FwWAnBNw&ust=1360247494318534
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=4Xu67snbu9solM&tbnid=n_T8G_hnPf6ndM:&ved=0CAUQjRw&url=http://adpaascu.wordpress.com/2011/04/01/ecitizenship-campus-highlight-towson-university-freedom-square/&ei=amkSUf_KMqS10AHnpoGQCQ&bvm=bv.41934586,d.dmQ&psig=AFQjCNHxh_3h0zGxhXP59DIoHoFHh11FNQ&ust=1360247528645142
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Yt78i8NgaCY0EM&tbnid=rC0lUcQKXRERZM:&ved=0CAUQjRw&url=http://www.landscapeonline.com/research/article/16162&ei=s2kSUYOqC8zH0AHt44GQCw&bvm=bv.41934586,d.dmQ&psig=AFQjCNF5uI1KNGUUxGpvXNK2C4ywvK3KCg&ust=1360247597339295

. - R YN & ' ' Parking Permit Required Y. ‘ A Proposed Building — \ ? ﬂ gl
Pl‘esentatlon Outllne - e’ ) $ £ Ye Z ) ] : o park anywhere on campus (except at metered spaces) ' Qe : \¥// Temp Electric > IEEF ”E”/ /
P g ) . e 8 - 6 a.m.-8 p.m. Monday-Thursday h S T, A/LS | _ = ; g ‘Q ‘ o’
. . f - ! and 6 a.m-3 p.m. Friday \ \ : 1 Q\\ bo l\ Building Utility Connections : ) N
Project Background , > ~ : s ‘ e iy i et el . S N S8 5 s o /5 | e o & =3
R - Parking Designations ' ' > Contractor Trailers / | . 50" above finished Grade at L .

take privaty

FamKing Quisiae highest point

Gilbane Trailer

@ a smoke-free campus Trash Cans

I. Overview
| NoTU Permit Parking

: : , Y 4 - l Paml:mnmm
. . » B J '.'\ N ) . . . 9 lownu
II. Location Y/ AR Ny L . e % B pyaomrsiaons | G (A »
: " N . ¢ R 2N Accessible Parking : ’-f‘ s Fire Hydrants

Resident Permit Parking
1 e %
Please refer to www.towson edy

Spot Pots

III. Site Planning

Fabric Duct System

Prefabricated Terra Cotta

IV. Production Planning

V. Cisco StadiumVision
VI. Conclusion/Recommendation

VII. Acknowledgments

Location and Site Planning Derek Stoecklein | Construction Management Option
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Presentation Qutline

System Overview

* (2) 47,000 CFM Rooftop Units = 94,000 CFM

* Single Zone Variable Air Volume (VAV) with a CO2 reset
2,635,720 CF (Volume of Space)

* 43,340 SF (Area of Floor Space)

I.  Project Background
II. Fabric Duct System
I. Existing System

[I. Load Calculations

T ~
[I. DuctSox Design  Traditional Sheet Metal Duct N
- * 14" to 62" Dia. \
IV. Comparison N
III. Prefabricated Terra Cotta
IV. Production Planning v ’ >
V. Cisco StadiumVision S . i - §¢

VI. Conclusion/Recommendation

. Acknowledgments

Q=0 G0
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Existing System Derek Stoecklein | Construction Management Option
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I.  Project Background

Load Calculation (Mechanical Breadth) Original Output of AHU 8 - 9 94,000 CFM

1. Ventilation Loads (ASHRAE Standard 62.1)
45,312 CFM

1. Heating and Cooling Loads (Trace)
87,041 CFM Cooling
26,830 CFM Heating

II. Fabric Duct System Total Calculated Demand 87,041 CFM

[.  Existing System

II. Load Calculations

Difference 6,956 CFM

I. Mechanical Breadth
[II. DuctSox Design

[V. Comparison

III. Prefabricated Terra Cotta Zone Identification

| ]

- — i i ]
: LETE B e e e e e
Wi F U I - 1z I8

IV. Production Planning Zone Parameters

V. Cisco StadiumVision Internal Loads

VI. Conclusion/Recommendation

System Creation

VII. Acknowledgments
Run Report

c012/07/17 06:01 AM. . . . .
-- Load Calculations Derek Stoecklein | Construction Management Option
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Presentation Outline - DuctSox System Selection Process Design Layout Q’{f"’”g@

I.  Project Background m
SkeleCore IHS Cable
System
Options

DuctSox Design Derek Stoecklein | Construction Management Option

70 >
II. Fabric Duct System _

(2) 46” Dia.x 101’ L = (2) Duct Sections Ea.
(4) 32" Dia. x 144’ L = (4) Duct Sections Ea.
(2) 32” Dia.x 118’ L = (3) Duct Sections Ea.
(2) 32" Dia.x 24’ L = (1) Duct Section Ea.
(1)32”" Dia.x 17’ L = (1) Duct Section Ea.
(29) Total Fabric Duct Sections

[.  Existing System
[I. Load Calculations

III. DuctSox Design

[V. Comparison
[II. Prefabricated Terra Cotta

IV. Production Planning

V. Cisco StadiumVision

VI. Conclusion/Recommendation

VII. Acknowledgments
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Presentation Qutline
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/ Material Cost
I.  Project Background / 7 DuctSox
II. Fabric Duct System DuctSox 4 Weeks Savings | 7 Metal Duct Total

Sheet Metal Duct 8 Weeks 4 Weeks ~ _ Sheet Metal Duct

/ Sheet Metal Insulation $50,000.00
Complete Ductwork Installation % - Paint Metal Duct $30,000.00
DuctSox 14 Days Savings

[.  Existing System

II. Load Calculations N
Total Time Savings

Description Days
20

Fabrication

[II. DuctSox Design

DuctSox Total
Metal Duct Total
Sheet Metal Duct

Sheet Metal Duct 70 Days 56 Days

IV. Comparison
Painting

DuctSox 0 Days Savings
30 Days 30 Days

III. Prefabricated Terra Cotta

Installat o6 Sheet Metal Insulation $50,000.00
15TaNaTIon h R
nstallation Paint Metal Duct $60,000.00

IV. Production Planning Others 30

V. Cisco StadiumVision

Days
TOTAL Weeks
Months

Total Cost Savings to Towson

Description Savings
Material $417,690.00

VI. Conclusion/Recommendation

VII. Acknowledgments

Labor $346,432.00

- , CM Fee (2%) $15,282.44
‘86 Days on-site labor P S Subtotal $779,404.44

b2

Py

Comparison Derek Stoecklein | Construction Management Option
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ANALYSIS 1I: PREFABRICATED TERRA COTTA PANELS
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1.

I11.

IV.

V.

VL

Presentation Qutline

Project Background
Fabric Duct System
Prefabricated Terra Cotta

I. Terra Cotta Overview

II. Prefabricated Panel Design

[II. Comparison
Production Planning
Cisco StadiumVision

Conclusion/Recommendation

VII. Acknowledgments

What is a Terra Cotta Rainscreen?

Wall panel made from clay

Hung on structural sub-framing system
Sub-framing mounts to primary structural
wall system

Clay panels and sub-framing components
create cavity in facade
Pressure equalized

\
\
3,
»
]

T Wl 20TV |a:

/ ! S A W W_—
[ . -
7]

e

Terra Cotta Rainscreen

Derek Stoecklein | Construction Management Option
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I.  Project Background
II. Fabric Duct System
II1. Prefabricated Terra Cotta

[. Terra Cotta Overview

II. Prefabricated Panel Design

[II. Comparison

IV. Production Planning

V. Cisco StadiumVision

VI. Conclusion/Recommendation

VII. Acknowledgments

ik
(18mm)

Panel Sizes —
Wldth 5’ -4” Standard Flatbed

Specifications
Height: 20’ to 37’ i
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Prefabricated Panel Design Derek Stoecklein | Construction Management Option
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Presentation Outline \ A‘ : .' 60 1 5 SF Of Tel‘l‘a COtta Cost & Schedule Comparison

N — g Description Duration (Days) Cost
' roject backgroun Prefabricated
II. Fabric Duct System : Stick-Built System TOTAL 119 $674,510
II1. Prefabricated Terra Cotta =P $65 60 SF Stick-Built
| " TOTAL 211 $628,397
[.  Terra Cotta Overview 4 . —
w8 171 Days On-Site Labor Delta
II. Prefabricated Panel Design | TOTAL 02 $46,113
I1l. Comparison : Wy P 1‘____\ —
: = \ ) T B =
IV. Production Planning ~ e e = Prefabricated SyStem
V. Cisco StadiumVision ' | $7O-OO SF Description R-Value Thickness Subtotals
VI. Conclusion/Recommendation 2 24 Days On-Site Labor Existing System
VII. Acknowledements : == FOAMULAR 250 Rigid Foam Insulation 5 perinch
' 2 ' ‘ GlassRoc Exterior Sheating .51 per SF
= Overall
— Prefabricated System
J ;,L\L‘ : $46)1 13 Increase Optimo Smooth Insulated Metal Panel 7.5 perinch 3 5/8"

4 Months On-Site Labor Decrease

/- , | - Comparision Derek Stoecklein | Construction Management Option
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Presentation Qutline

Actual Start Dates

. \
L. PFOjECt B ackground Task Actual Duration Baseline Start Actual Start \ o
- -, e, = ; " 5/3/2012 | 45 [ 00000 0 (s i
II. Fabric Duct System i - "’"— e _; = ' L 6/1/2012

- -

III. Prefabricated Terra Cotta

Actual 6/8/2012 |
: 36 | e/4/2012 | oo |
Starts vs. -
Baseli 11 5/16/2012
aseline —
Analysis 7/30/2012 43 ]
' 8/29,/2012 | 35 |
8/17/2012 6
10/19/2012
10/29/2012 | o |
10/19/2012 [ GRER0I2 | 19 |
6:10 AM

= Actual Finish Dates Common Construction Productivity Challenges

€~ : ‘ 5 Task Actual Duration Baseline Finish Early Finish July Delta

* Poor or incomplete design and documentation

* C(lient scope change during construction
Sﬂctual 732012 | * Mistakes during construction
tarts vs. . . . . . .
Baseline g * Delays in decision making or instructions
ST « Poor planning and communication

11/13/2012
* Weather
21 | 11/25/2012 | - | * Labor skills, availability or disputes

Electrical Devices {@ Truss Level 4’ . .
* Incorrect material types or quantity

IV. Production Planning

I. Schedule Analysis

[I. Last Planner

V. Cisco StadiumVision

VI. Conclusion/Recommendation

VII. Acknowledgments

“ 2012/071/'9PQ06<01°AM | - I 1 |
: | E \ - Schedule Analysis Derek Stoecklein | Construction Management Option
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Presentation Qutline

I.  Project Background

The Last Planner System 4 Levels of Planning T Ffl?ﬂﬁlgvﬁ; )
&

1. Master CPM Schedule
* Feasibility
* Long Lead Items
« Milestones

2. Phase Schedule
* Pull planning
3. Look-Ahead Plan
 Detail Tasks

e Screen Tasks
e  Workflow Plan

4. Weekly Work Planning

II. Fabric Duct System
III. Prefabricated Terra Cotta
IV. Production Planning
I.  Schedule Analysis
II. Last Planner

I. Overview

[I. Implementation

. \- —

SASR m=

— —

V. Cisco StadiumVision

-~

VI. Conclusion/Recommendation

....

. Acknowledgments

.......
l1'_,1-r- - -y | = '

Last Planner System Overview Derek Stoecklein | Construction Management Option
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Presentation Qutline

Truss MEPF - Baseline Duration ]- N
I. Project Back | S
roject backgrounl Plumbing and Mech RI sprinker R @ Trusses 4/12/2012 B 11/15/12

o o8 -anduit/Cable tra
II' Fabrlc DuCt SyStem Sprinkler RI C.n:nndL:t/Wire Truss Lvl 1 5 6 Days

1 Electrical RI Paint @ 'Il'rusls.es/EJEfk B
III. PI‘EfabrlCatEd TeI'I'a Cotta - Lighting @ Truss Level

DuctSox
DuctSox and Electrical Devices @ Truss Level

Electrical Fire Alarm Devices and Test Truss Level Tl‘uss MEPF _ Actual Duration
I. SChedule AnalySlS ) (I # > A e Duration: Duration: Finish: Re- 5/3/2012 - 11/27/12

IV. Production Planning

Il LaSt Planner s i AR Re-Seq — Duration: Diff Start: Re-Seq Start: Actual  Start: Diff q Finish: Actual Finish: Diff
’ AW T Rt P 7 Kinsley - Steel 84 days 109 days - Mon 1/23/12 Mon 1/16/12 Thu5/17/12 Thu6/14/12 - 14‘9 Days
I OverVieW o 5 A o o ‘ : v : _. ) e § ( Steel Decking Sequence Duration 84 days 109 days - Mon 1/23/12 Mon 1/16/12 : 5 - . . .
* i L it ' 7 Erect Catwalk 15 days 38 days - 4/19, Wed 5/9/12 ri 6/1/12 - *N 0 t In C I u d In g Overtlm e
. T Mg P s Fd _ DenverElek - Mechanical 114 days 78 days : i . : = Wed 9/26/12 Tue 9/18/
II. lmplementatlon 3 P P - a4 P / Storm Rough In Truss Lyl 30 days 25 days ( i 4/20/12 i 6/1/12 - 31/12 Thu
) . " A g ' ) HVAC Pipe Rl @ Trusses 31 days 32 days -1c i 4/27/12 ri - i 2 Mon
. i 1 1Q] : ’ : g . Duct Rough In 33 days Mon 7, 2 wed " ”» =
Y Lo StadlumVISlon > (VLI i _ Duct Insulation @ Trusses 15 days Wed 8/29/12 e 9/18/12 Tl'llSS M EPF_ Re' Sequenced Phased SCthllle Durathn
. . i ' Ay N ' DuctSox 14 days Frig/7/12 Wed 9/26/12
VI COnClUSIOH/Recommendatlon w i - / .. BK Truland - Electrical 110 days 140 days = Fri 5/11/12 = -3: 4./1 2/2 O 12 — 1 0/1 1/1 2
e . J Comm Condui 20 days 36 days -16 Fri 5/11/12 -16 Thu 6/7/12 Mon 7/23/12
VIIL. ACknOWIedgmentS g By, % . Conduit/Wire ' 45 days 114 days - Fri5/11/12 Wed 5/16/12 - 7/12/12 Mon - 1 2 6 D
' : Lighting @ Tru ' 20 days 20 days 0 i8 2 i 10/ 2 - 2 Thu11/15/12 - ays

Electrical Devices @ Truss Level 15 days 47 days - i 9 2 Mon9/24/12

Fire Alarm Devices and Test Truss Level 20 days 21 days - i9/14/12 Mon Thu 1.[;’11,.#'1;2 Sun il,.f2 J 1& Difference Of 3 3 Days from Actual Completion

NFP - Sprinkler 44 days 39 days Fri5f4f12  Thu5/3/12 Wed 7/4/12 Tue 6/26f12

Sprinkler Rl @ Trusses 44 days 39 days L Fri5/4/12  Thu5/3/12 Wed 7/4/12 Tue 6/26/12 i — $ 3 5 4_ 6 2 9 ‘ C S avi n S
MLP - Painting 50 days 63 days -1 Fri 7/6/12 Fri&/17/12 - Thu9/13/12 Tue 11/13/12 -4 - ) g

Paint @ Trusses/Deck 50 days 63 days - Fri7/6/12 Fri 8/17/12 - Thu 9/13/12 Tue 11/13/12

Last Planner System Implementation Derek Stoecklein | Construction Management Option
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1.
I11.
IV.

VL

VIL

Presentation Outline

Project Background
Fabric Duct System
Prefabricated Terra Cotta
Production Planning
Cisco StadiumVision

I. Technology at Home

[I. StadiumVision Overview

[1I. Towson Application

IV. Case Studies
Conclusion/Recommendation

Acknowledgments

The Comfort of Home

| I:VAY 1 100

* Technology

Cost Effective

leefeeng

Technology at Home

Derek Stoecklein | Construction Management Option
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Presentation Qutline

I.  Project Background

II. Fabric Duct System

III. Prefabricated Terra Cotta
IV. Production Planning
V. Cisco StadiumVision
[.  Technology at Home
II. StadiumVision Overview

ITII. Towson Application

[V. Case Studies

VI. Conclusion/Recommendation

VII. Acknowledgments

Video Video, Voice, Data Video
Acquisition Distribution Delivery

Headend IP Network Endpoints

3) a

In-House Feeds/CC

Commercial
Ad Content

Connected
Stadium

—

Terrestrial /
Off-Air Broadcast

- i Wired & Wireless
Satellite TV Feeds

CableTV or Wireline
Service
Provider Feeds ‘

-

Content Provider

StadiumVision
Director

B
T

Iolivliviiviiv

al
cis

The Ultimate Experience

Video Feeds Options

Sales StadiumVision Director
Player Stats

Directions

Wi-Fi Connected Stadium

Big Board Interaction
Suite Features

StadiumVision Mobile

ui._Verizon 9 5:22 PM

WELCOME TO BARCLAYS CENTER

m< WATCH
Y| EaT
) INTERACT

@ CHECK IN

SO | —
W\ ALY
0 1y
RO AT

& MAP
¥
“. A REPORT

|}

e

77 EVENTS

4. AROUND BROOKLYN

S TirveTiaaes

“Meeting the

v 77%

Brooklyr

February

Brooklyr
February

THE

ai._Verizon 9 5:23 PM

E EAT

ORDER CONCESSIONS F
AROUND BARCLAYS CE!
RIGHT FROM YOUR SEA

With Bypass Lane, you can order foc
and beverages without ever waiting i
Only available for fans in the Upper F

demands of a new

generation of fans”

StadiumVision Overview

UGERARENG

<4 77% ) ~7

SEE LIVE VIDEO'AND CONTROL
YOUR OWN INSTANT REPLAYS
RIGHT ON YOUR PHONE

Connect to the Barclays Center Wi-Fi network
while you're at an event to-access live video and

instant replays with Cisco StadiumVision.

Derek Stoecklein | Construction Management Option
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: /,lﬁ—-——/ﬂz.\.__..._)
Revenue Generation for Towson DMP R Tk EQUEN 30 Lkl ot s over (1) Pover R, (1) \Zl-ﬁ\gﬂ ”*LZZ/
e Advertisements ey " o S N
 Point of Sale 550 550
 Merchandise

 Promotions

* Purchasing

I. PrOj ect Background Cisco D9858 Transcoder
Cisco 9887 Receiver

Cisco 9900 DCM (Digital Content Manager)
Catalyst 3560/3750 Ethernet Switches

Catalyst 6504 Switch (Video Distributution System)
Thomson,/DirecTV COM200

Cisco StadiumVision Server, ADE 2140

Cisco StadiumVision Reporter

II. Fabric Duct System

Ul B e

113 113
320 640
600 600
650 650

650 650

III. Prefabricated Terra Cotta

o

IV. Production Planning

T A Y

R T o

Cisco StadiumVision Streamer
Rack Total

V. Cisco StadiumVision '

[.  Technology at Home

WIRING SCHEDULE: PANEL RP1C
00 AMP MAINS

Thompson/DirectTV COM200

[I. StadiumVision Overview

Tiger Arena
StadiumVision
Components

III. Towson Application

Rack Details

11 Components
3,687 VA Output

3,840 VA Capacity :
120V, Single-Phase 20A e o

NOTE: PROVIDE SEPARATE NEUTRAL FOR EACH CIRCUIT

I. Electrical Breadth
IV. Case Studies
VI. Conclusion/Recommendation

VII. Acknowledgments

YMMETRICAL LOCATION  SECURITY 122

e Mo PENGUINS %o%.

Staal practices Wednesday for the first time since Game 1 injury

oo Towson Application Derek Stoecklein | Construction Management Option
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Presentation Outline “The value that we are receiving from Cisco Stadium Vision far outweighs just a Staples Center, LA

- [P Beckgiound financial investment. We can easily justify it financially, but the value to our 99%b increase in concession revenue

Il Fabric Duct System brand is immeasurable. We can demonstrate to sponsors and fans that they gain

a far better experience, and there is not a more effective way to do it.” 400% increase in pilot promotions revenue
- David Peart, Senior Vice President of Sales and Service, CONSOL Energy Center T —

\'J,i'ﬁ Guide = Main
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1 Cowboys Stadium (Live)

III. Prefabricated Terra Cotta

IV. Production Planning

V. Cisco StadiumVision

[.  Technology at Home

T n-ﬂ-ﬂ-'ﬂ = ey 2 Cowboys Coach Cam (Live)
> ;ﬂl“ W o mﬁ: Iﬂ 3. 3 Cowboys Espafiol {Live)
CONSOL Energy Center PA 4 o ’11-"23; ; _ 4 FOX KDFW - Dallas
Y ' L T S TRAERREL hn i

200% increase in advertisers

[I. StadiumVision Overview

6 NFL Network = 1:00 pm: Miami @ Carolina
- 7 Versus

[1I. Towson Application % .
: = ) R e
IV. Case Studies 2 Z ;- I
0% i 1 i i
VI. Conclusion/Recommendation 300% Increase in advertisement by 5
Erowled and sponsorship revenues Y o A _ _ _ _ _
VII. Acknowledgments “Cisco solutions are helping us use our new home to deliver the biggest
|

80% of fans retaining the digital and best experience in the world of sports and entertainment.

content they viewed

WPENEUINSW “——

St eactices Wodsasdey for e drst i since Game 1 inury - Jerry Jones, Owner and General Manager, Dallas Cowboys
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Presentation Qutline

I —
DuctSox Prefabricated Terra Cotta Q]iﬂgp ”"!ﬂ_@

11 Erzj‘?CtDBaCtkSg“’t““d On-Site Schedule Savings: 86 Days On-Site Schedule Decrease: 4 Months (;>
. apric Puc ys em
[II. Prefabricated Terra Cotta ]
i Do Tt Towson Savings: $779,404 Towson Cost: ($46,113)
V. Cisco StadiumVision
L. Technology at Home 25% More Efficient than Sheet Metal Improved R-Value: 27.19 > 15.15 ft*-°F-h/Btu
[I. StadiumVision Overview
[lI. Towson Application Reduction in AHU Fan Size Improved Safety, Quality, and Logistics

[V. Case Studies

A 60" DuctSox weighs
under 2 Ibs./ft.

VI. Conclusion/Recommendation

Under
2 Ibs./ft.
DuctSox

VII. Acknowledgments

__“=7 A 60" spiral metal duct weighs 40
5 Ibs./ft. (18 gauge, uninsulated)
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Presentation Qutline

Last Planner System Cisco StadiumVision

Rt Schedule Decrease: 33 Days Revenue Generation Potential
II. Fabric Duct System
III. Prefabricated Terra Cotta
V. Production Planning GC Savings: $354,629 Creating the Ultimate Experience
V. Cisco StadiumVision
I. Technology at Home Improved Safety and Logistics Cost and Schedule Increase

[I. StadiumVision Overview
[1I. Towson Application
[V. Case Studies

7 S Suite
=l Welcome

VI. Conclusion/Recommendation

Messages
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e %o PENGUINS %o%:

Staal practices Wednesday for the first time since Game 1 injury ~ ——CeNTER—

VII. Acknowledgments

Team
Promotions
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Schedule Comparision Internal Load Design Layout

Standard Fabrication & Deliver Material Cost .
DuctSox 4 Weeks Savings p_. : Y DuctSox  $37,310.00|  Savings Material $417,690.00 Calculations
Sheet Metal Duct 8 Weeks 4 Weeks Fabrication 20 Metal Duct Total  $455,000.00 $ 417,690.00 Labor $346,432.00
Installation 56 Sheet Metal Duct CM Fee (2%) $15,282.44 ” oI 'y .
Complete Ductwork Installation Others : Sheet Metal Insulation $50,000.00 Subtotal $779,404.44 People - 5000 (2) 46” Dia.x101'L = (2) Duct Sections
DuctSox 14 Days Savings : D : Paint Metal Duct $30,000.00 - E a.
Sheet Metal Duct 70 Days 56 Days fOTAL W 3:5 i | %‘Eﬁstﬂ _ (4) 32” Dia. x 144’ L = (4) Duct Sections
eeKs DuctSox Total $ 28,568.0C Sat_,fmg.s TOtal nghtlng Load — 2_03 W/SF Ea
Painting Months Metal Duct Total $ 346,432.00 Cost * . - .
DuCtSox 0 Days Savings Sheet Metal Duct $265,000.00 S 97.9KVA * 0.9 Power factor = (2) 32” Dia. x 118’ L = (3) Duct Sections
Sheet Metal Duct 30 Days 30 Days Sheet Metal Insulation $50,000.00 88_1 1 kw Ea.
Paint Metal Duct $60,000.00 Lightweight .. » N ’ .
2 MLmll)mal 88.11 KW / 43340 SF (SF of (2) 32” Dia. x 24’ L = (1) Duct Section Ea.
abor . » e yy .
445 EPFN (9-Blade, Arr. 1 and 4) Wheel Diameter: 44.50"  Fan Efficiency Grade = FEG85 ( ) ota apric uc ections
— | tep | 2"sp | a'ep | 4sp | 56 | ese | 7Tep | esp | o8P | 08P | 12'8P = . .
|RPM  BHP|RPM BHP|RPM BHP |[RPM BHP [RPM BHP |[RPM BHP [RPM BHP |[RPM BHP| RPM BHP |RPM BHP |RPM BHP . . e MISC. Loads - 0.73 W/SF
: | L a el 21.2 kVA * 0.9 Power Factor =

Options

Efficiency 19_0 8 kw
19.08 KW / 26040 SF (applied to
court area only) = 0.73 W/SF

ANALYSIS I: DUCTSOX
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* Terra Cotta Dimensions: 5" Wx1'H

Prefabricated Panels

Task Duration
Terra Cotta Fab and Del 40
Prefab and Del Panels
Installation of Panels
Punchlist / Closeout
Stick Built Sections

*Prefab and Del Panels & Installation = 705 SF, assumed

Cost
$250,000
$211,800
$158,850

$6,700
547,160

40S for material and 305 for labor

Task Duration

Terra Cotta Fab and Del 40

Layout 17

Framing 47

Sheathing 24
Air Barrier
Installation of Panels
Punchlist / Closeout

Total m $628,397

S?.
56, m[]

Schedule Comperision
Existing System 211

Fab and Del Terra Cotta
L:nI‘ﬂpln—'h-' Installation
Fab and Del T'-'IIa Cotta s
Shop Fabrication

Installation

Stick Built Section

R-Value Comparison ft*-°F-h/Btu

R-Value Thickness Subtotals

Existing System
FOAMULAR 250 Rigid Foam Insulation 5 perinch
GlassRoc Exterior Sheating

Description

.51 per SF

Prefabricated System
Optimo Smooth Insulated Metal Panel 7.5 perinch

ANALYSIS II: PREFABRICATED TERRA COTTA



Baseline/luly Comperison
Duratio Early Start July

Truss MEPF - Baseline Duration
4/12/2012 -11/15/12
156 Days

russ Lvl
@ Trusses
Sprinkler Rl @ Trusses
duit/Cable tray
Conduit/Wire Truss Lvl
Paint @ Trusses/Deck
Lighting @ Truss Level

Duct5ox

Truss MEPF - Actual Duration
5/3/2012-11/27/12
149 Days
*Not including overtime

= (1]
un =
a

Electrical Devices @ Truss Level

Fire Alarm Devices and Test Truss Level

Duration: Duration: : . . Finish: Re- __ | . .
Duration: Diff Start: Re-Seq Start: Actual  Start: Diff Finish: Actual Finish: Diff
Re-Seq Actual Seq

Kinsley - Steel 84 days 109 days Mon 1/23/12 Mon 1/16/12 Thu 5/17/12 Thu 6/14/12 Master Schedule

Sho‘;g Phase Schedule

Steel Decking Sequence Duration 34 days 109 days Mon 1/23 / ! Thu 5/17/12
Erect Catwalk 15 days 38 days -23d W ! Wed 5/9/12

DenverElek - Mechanical 114 days 78 days : r - Wed 9/26/12 Tue9/18/12

Truss MEPF- Re-Sequenced “Phased Schedule” Duration

Storm Rough In Truss Lvl 30 days 25 days | y ri 6/1/1. = Thu 7/5/12

HWAC Pipe Rl @ Trusses
Duct Rough In
Duct Insulation @ Trusses
DuctSox
BK Truland - Electrical
Comm Conduit/Cable tray
Conduit/Wire Truss Lvl
Lighting @ Truss Level
Electrical Devices @ Truss Level
Fire Alarm Devices and Test Truss Level
MNFP - Sprinkler
Sprinkler Rl @ Trusses
MLP - Painting
Paint @ Trusses/Deck

31 days

14 days
110 days
20 days
45 days
20 days
15 days
20 days
44 days
44 days
50 days
50 days

15 days

140 days
36 days
114 days
20 days
47 days
21 days
39 days
39 days
63 days
63 days

Frig/7/12
Fri 5/11/12

Frisfa/12
Fri5/4/12
Fri7f6/12
Fri 7/6/12

Wed 5/16/12
Mon 6/4/12

Maon
Thu 5/3/12
Thu 5/3/12
Fri 8/17/12
Fri 8/17/12

Maon 7/
Wed 9/1

Wed 9/26/12
Mon 7/23/12
Mon
Thu 11/

Thu 10/11/12 5
Wed 7/4/12 Tue 6/26f12
Wed 7/4/12 Tue 6/26/12
Thu9/13/12 Tue 11/13/12
Thu9/13/12 Tue 11/13/12

Can
Do Look-Ahead Plan

Feedback
& Learning

Improving

Weekly Work Plan

Progress Tracking

4/12/2012-10/11/12

ANALYSIS III: LAST PLANNER SYSTEM

| WAV EVA

Difference of 33 Days from Actual Completion

= $354,629 GC Savings

Last Planner Savings to Towson
Description Savings

$354,629.55

General Conditions

*General Conditions = $214,927 a month, savings will be calculated
after production planning of truss activities is complete. Ref.
Analysis 3 for GC Savings




| 5 | 3 [HAND DRYER WOMEN'S 1
1

REC PRODUCTION

EC PRODUCTION 1
REC PRODUCTION

REC PRODUCTION 12

[ 35 [ 35 [recProDUCTION 129

CONMECTED LOAD =

DEMAND LOAD =

MIN AIC RATING = 10,000

Temperature Rating

Table 250.122 Minimum Size Equipment Grounding

: Conductors for Grounding Raceway and Equipment
“ae [ecrronucons [k Hatinglnr Setting of Size (AWG or kemil)
[ 35 | 38 |RecTVPREssROOM 127 | . Automatic Overcurrent ,
0 Device in Circuit Ahead of Aluminum or
P Equipment, Condui etc, |  COPPer Copper-Clad

Not Exceeding (Amperes) Aluminum*

MAIN BREAKER 100 AMPS
NOTE: PROVIDE SEPARATE NEUTRAL FOR EACH CIRCUIT

AMPS SYMMETRICAL LOCATION

Trade Size onductor Size AWG/kcmil
' 1 1/0:2 4/0: 25 4 }: 600
EMT
IMC

GRC

STARCASE ULTRASTAR

Cisco 9094 Encoder
Cisco 9900 DCM

Cisco D9858 Transcoder

Thompson/DirectTV COM200

Cisco StadumVision Server, ADE 2140

Thompson/DirectTV COM200

Cisco Catalyst 6500-E Se

Video Video, Voice, Data
Acquisition Distribution

Headend IP Network
W =
In-House Feeds/CC

Commercial
Ad Content
Connected

Stadium

—_—

Terrestrial /
Oft-Air Broadcast

. 4 Wired & Wireless

Satellite TV Feeds

CableTV or Wireline
Service
Provider Feeds

& 5

Content Provider

sl |StadiumVision
<iico rec
<

Ji

Rack Detalils
11 Components
3,687 VA Output
3,840 VA Capacity

Video
Delivery

Endpoints

120V, Single-Phase 20A

CISCO STADIUM
VISION RACK —

NENIA L14-20R ] 5 ' g - -
RECEFTACLE —\ N ‘. AT e

With Local Ammets

Length: 7( 9

Width: 1 y Length: Length:

Depth: Width: With
Depth: 2 7/8" [73mm) Depth: 27,

Device

Cisco D900 DCM

Cisco D9887 Receiver
Cisco D9858 Transcoder 110 W (max); 110 to 240V AC
Cisco Spectra QAM Demod 8 W. 48V AC
3" Party Set-top Box Varies — 15-20 W; 110 to 240V AC
W (max with redundant PSU); 110 to 240V AC

Catalyst Switches PoE is not required. Power supplies for switches should be sized accordingly.

ANALYSIS 1V: CISCO STADIUMVISION




