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Executive Summary

Technical Assignment One is intended to bring to light the existing conditions, contractual
agreements, cost analysis, and building parameters that led to the building of Westinghouse Building 4
in Cranberry, PA. Westinghouse Electric Company has recently added 121,905 square feet of office
space to their brand new headquarters facility in the form of a separate yet nearby building called
Westinghouse Building 4. This new building is owned by The Ferchill Group out of Chicago, IL and is
currently in its final stages of construction under the supervision of Turner Construction who is serving
as the project General Contractor. The project is a 15 month project and is due to be occupied in early
November of 2010. The Ferchill Group decided that a traditional design-bid-build delivery method
would be most effective way to deliver this project. This was unexpected considering buildings 1, 2, and
3 on the same site were built in the past 2 years and to keep conformity amongst buildings a design-
build delivery method might have been easier.

The actual cost of the building was just over the square foot building estimate conducted using
RS Means 2010. This was unexpected because Building 4 has a standard office building layout,
maximizing open floor space. More information is needed on exact building materials including
windows to accurately determine what added to the cost of the building. Exact contractual agreements
between Turner Construction and the subcontractors still requires more direct feedback to determine.
However, LLI Engineering and IKM Incorporated have formed the backbone of the architectural and
engineering design aspects of the building while holding a joint venture agreement between the two
companies. Exactly why this joint venture was pursued requires direct feedback from the companies
themselves and has not been ascertained at this time.

This project had a relatively small on site Turner Construction presence and managed to receive
its Certificate of Occupancy three months before the scheduled date. Achieving this feat was a product
of hard work by the local subcontractors and excellent building planning and scheduling on Turner

Construction’s part.
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PROJECT SCHEDULE SUMMARY

Activity ID Activity Start Finish |Duration|
4689 Design 25-Aug-09| 10-Nov-09 77
5946 Excavation 1-Nov-09 | 30-Nov-09 29
1000 Slab on Grade 14-Dec-09| 15-Jan-10 32
1007 Steel Erection 6-Jan-10 | 25-Jan-10 19
1008 Metal Deck 12-Jan-10 | 4-Feb-10 23
1050 Stairs 21-Jan-10 | 8-Feb-10 18
1009 Slab on Deck 4-Feb-10 | 26-Feb-10 22
1060 SOFP 23-Feb-10| 18-Mar-10 23
2100 Ductwork 24-Feb-10| 22-Apr-10 57
1450 Interior Metal Framing 26-Feb-10| 22-Apr-10 55
1180 Sprinkler Mains and Branches 1-Mar-10 | 28-Apr-10 58
1130 Sprinkler Standpipes 8-Mar-10 | 19-Mar-10 11
1021 Remove Weather Protection 12-Mar-101] 19-Mar-10 7
2300 Electric Building Rough-In 12-Mar-10]| 23-Apr-10 42
1140 Plumbing Rough-In 15-Mar-10]| 28-Apr-10 44
2400 Drywall Tape and Finish 22-Mar-10| 25-Jun-10 95
1100 Masonry 29-Mar-10{ 17-May-10 49
2117 Mechanical Piping 29-Mar-10| 5-Apr-10 7
2109 Set Efs 1-3 14-Apr-10| 11-Jun-10 58
1110 Glass and Glazing 3-May-10 | 11-Jun-10 39
1120 Metal Panels 10-May-10{ 8-Jun-10 29
2600 Ceilings 8-Jun-10 | 30-Jul-10 52
3200 Toilet Fixture Installation 16-Jun-10| 18-Jun-10 2
2500 Painting 28-Jun-10| 29-Jul-10 31
2800 Finish Power 28-Jun-10| 30-Jul-10 32
3100 Lighting 2-Jul-10 | 5-Aug-10 34
3300 Flooring 8-Jul-10 | 10-Aug-10 33
11400 Punchlist 16-Jul-10 | 24-Aug-10 39
4000 Startup and Testing 2-Aug-10 | 27-Aug-10 25
11440 Owner Training 2-Aug-10 | 13-Aug-10 11

The key element of the foundation on this project was the pouring of the slab on grade. The

completion of this process meant that all of the foundation piles had been completed and steel erection

could then begin. The placing of the last beam of the top floor of the building was a milestone for this

project. Being that the building is only three stories high, the constructor waited until all steel erection

was complete to move on to the steel decking placement on each floor. The completion of the punch

list was a major milestone of the finishes portion of the project. The completion of this process marked
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the ability to commence building startup and testing. A ghant chart showing the sequence of tasks is
shown below.
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BUILDING SYSTEMS SUMMARY

YES NO Work Scope
X Demolition
X Structural Steel Frame
X Cast In Place Concrete
X Precast Concrete
X Mechanical System
X Electrical System
X Masonry
X Curtain Wall
X Support of Excavation

Structural Steel Framework: Structural steel frame is braced using L3X3X5/16 in a cross braced

formation. The bracing is attached using typical wind moment connections. The 4 1/2" thick concrete
that makes up each floor is reinforced using 4" high 3/4" dia. steel shear studs that are welded to the
wide flange joists supporting the floor.

Cast in Place Concrete: Cast in place concrete shall be

used in building frame elements, walls, foundations, slab-
on-deck, slabs-on-grade, and mechanical equipment pads.
The formworks for the CIP concrete shall conform to ACI
301 chapter 4 and ACI 347. All formwork is required to be
supported underneath and never supported using the
structural steel members of the building.

Mechanical Systems: There are 2 mechanical rooms on

each floor of the building. These rooms are directly acros

wn

the corridor from the stairwell on both sides of the
building. The mechanical systems in the building include;
2 roof top air handlers, 2 rooftop evaporative cooling
units, and a standpipe sprinkler system among many
other systems. On every floor of the building there are
several fire extinguisher hubs where personal fire

suppression systems can be found.

Electrical System: Westinghouse Building 4 is fed by the utility company by a 1500 KVA transformer
outside the building. The main switchgear of the building is a 3200A, 480/277V, 3PH, 4W, 65KAIC
symmetrical system. The electrical rooms on each floor are fed 500A a piece through 2 sets of 4-
500kcmil and 1 #1/0 GND all in 3” conduit. Once in the electrical room the electricity is distributed to
the lighting panel board, general purpose and café panel board, and two electrical equipment panel
boards. In the event of a power outage the building can be fed by a diesel generator outside the
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building. The generator can only deliver 600A to the building so only emergency and essential systems
can be run on backup power.

Masonry: The exterior fagade of Westinghouse Building 4 contains three separate layers of 4” polished
masonry brick. The total square footage of masonry brick is approximately 19,440 SQFT appearing in 3
separate layers going up the building.

LEED Certification: The main LEED certification attempt with this building is in its large windows on each

floor. These large windows are accompanied by light sensors on each floor, which automatically dim the
lights during the day and save electricity. All areas of the building are also equipped with motion
sensors to the lights are off while the building is unoccupied.
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PROJECT COST EVALUATION
RS Means Square Foot Estimate
Sq. ft. Adjustment
Square 65,000 80,000 121,905
Footage
Approx. Cost $162.30 $158.80 $150.14
Total Building Cost
121,905 sq. ft. * $150.14/sq. ft. = $18,302,816.70
Location Adjustment
$18,302,816.70 * .96 = $17,570,704.03
Building Element Cost Breakdown
Building Element % of Total Building Cost Element Cost
A. Substructure
1030 Slab On Grade 4.30% $755,540.27
B. Shell
1010 Superstructure 9.60% $1,686,787.59
2010 Exterior 16% $2,811,312.64
Enclosure
3010 Roofing 1.70% $298,701.97
C. Interiors
1010 General 22.90% $4,023,691.22
D. Services
1010 Conveying 9.00% $1,581,363.36
2010 Plumbing 3.20% $562,262.53
3010 HVAC 12.20% $2,143,625.89
4010 Fire Protection 3.20% $56,226,252.90
5010 Electrical 17.80% $3,127,585.32

Assumptions
1. Building has a Glass and Metal Curtain Wall
2. Building has a Steel Frame
3. Extrapolation yields a square footage cost of $150.14 per sq. ft.
4. Building Location is Butler, PA and has a location adjustment of .94
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To evaluate the cost of the Westinghouse Building 4 project a D4 Cost analysis and an RS Means
square foot cost estimate were conducted to compare to the actual cost of the project. The RS Means
estimate was conducted using the square footage numbers for a 3 story office building. A rough
extrapolation was done to estimate a building of such large square footage. The RS Means overall
building cost estimate was close to the actual cost because this building is a standard office building with
minimal efficiency and system upgrades. The 4D Cost analysis was very low even though the building’s
overall square footage is almost identical and number of floors is the same. | believe this difference is
because the D4 Cost building has an overall height of 40 feet. This differs from Westinghouse’s 110 foot
tall building. It is likely that the building used in the D4 Cost analysis has a basement that only spans half

the building and is not usable office space.
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SITE PLAN of EXTISTING CONDITIONS
N\ ;’n:éor’lsllg:m}st BUILDING 3
o108 SaFT i
3STORY (117 TALL) E«i
= ';h__.t;___,S"__J
WESTINGHOUSE | cRANBERRY PA SITE PLAN JONATHAN FISHER
BUILDING 4 TECH #1 CM

(See site plan in appendix for clearer image)
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LOCAL CONDITIONS

Westinghouse Building 4 is being built in Cranberry Pennsylvania in the Cranberry Woods office
building complex. The building site can be accessed through the back entrance to the Westinghouse
property. Being that Building 4 is in an office complex, rush hour times were avoided for truck
deliveries. The township of Cranberry had major congestion problems involving route 79 and the PA
turnpike exits that both emptied into the already busy streets of route 19. To fix this problem, the
township of Cranberry added an extra lane of traffic on route 228 from route 79 that leads directly to
the driveway of the Westinghouse Complex. This addition keeps all Westinghouse traffic from having to
enter the streets of downtown Cranberry.

New construction in Cranberry Township is on the rise so construction companies and crews are
abundant in the area. Westinghouse just completely its new main headquarters building just a few
hundred yards from Building 4 so many of the subcontractors were able to continue work on this
building after the main buildings were completed. Contractor parking on the site is no problem because
the parking lots for the Westinghouse buildings were completed when the main headquarters was
constructed.

A subsurface investigation was done at the site of Building 4 involving twenty four test borings.
These tests revealed that the residual soil on the site will likely be able to be used as backfill, however
pending laboratory tests the soil may require drying first. The geotechnical report also revealed that
groundwater would likely be encountered during the excavation process. Subsurface drains and
possibly pumps will be required on site during the excavation.
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CLIENT INFORMATION

.Westinghouse

Monroeville Pennsylvania due to zoning complications involving building additions. In the summer of

Westinghouse Building 4 is owned by The Ferchill
Group, but is being built for the Westinghouse
Electric Company. In recent years Westinghouse
has expanded tremendously and required more

office space for the employees. Westinghouse was
forced to relocate from their previous building in

2009 Westinghouse employees began moving into their new home in the Westinghouse headquarters
building 1, 2, and 3. During this move Westinghouse was still expanding faster than the pace of
construction so additional office space was leased inside the Cranberry Woods complex. Out of
necessity, due to this expansion, Westinghouse began immediate construction on Building 4 even before
Building 2 and 3 were 100% complete. It is very important to Westinghouse that Building 4 is completed
on time so they can begin moving out of their leased space and into their new building. In addition,
having their employees in different buildings creates problems when scheduling meetings and other
company events.

Schedule was the biggest factor for the Building 4 project in the eyes of Westinghouse. It was
very important to the leaders of the company that their employees be able to move into the new
building. All parties involved in the project held safety to the highest standards on the site as well. An
Owner Controlled Insurance Program or OCIP was used for this project, which meant a city safety
employee could be brought in as a third party safety manager on the site. Westinghouse is expanding
very quickly right now largely due to their new safety systems that they are incorporating into their new
power plant designs and the last thing they would want is negative publicity about safety on the
headquarters buildings.

Cost and quality were also taken into consideration in the planning of this building. The cost
was to be kept down while the quality was to be maximized and mimic that of the main buildings. The
interior finishes and the general exterior facades of the building were also meant to be similar to those
of the main 3 buildings. The keys to completion of the project in the owner’s eyes are that it is finished
and occupied on time. Furnishing the interior of the building on time and correctly running all low
voltage technology wire are also key completion criteria.

|||H= The Ferchgglhfigggigsp

since 1978
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PROJECT DELIVERY SYSTEM

The Westinghouse Building 4 project is being delivered using a Design-Bid-Build delivery
method. Turner Construction won the bid for this building and is carrying it out using lump sum
contracts for the design team and guaranteed max price for all of their subcontractors. LLI/IKM is a joint
venture architecture and engineering company and designed Westinghouse Building 4.

The Ferchill Group

Owner

Lump Sum GMP

Westinghouse Turner Construction

Electric Company

LLI Engineering

Architect and Engineer General Contractor

Tenant

A Joint Venture Lump Sum

IKM Incorporated Subcontractors

Architect and Engineer Subcontractors

The traditional design-bid-build delivery method allows The Ferchill Group to have limited
involvement in the project. This is important to them because they are based out of Chicago, IL.
Subcontractors are local and were chosen on a lowest bid basis. Many of the subcontractors used for
Building 4 also worked on Westinghouse Buildings 1, 2 and 3. The Ferchill Group owns all insurance
policies for the project. The project guaranteed max price is based on a subcontractor breakdown of
all of the system costs. Turner retains the ability to withhold 10% of all subcontractor contracts until
50% of the total project price has been completed. Subcontractors that complete their work early con
apply for an early release of their retention should they so desire.
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STAFFING PLAN

Below is an organizational chart that shows the CM/GC staff and how they are assigned to the
project. Turner Construction is the CM on the project and has a project executive that oversees the
entire project and reports important information back to Turner headquarters. Directly reporting to the
project executive are the project engineer and the project manager. The project manager spends most
of his time behind the scenes ensuring that orders and materials arrive on time to the site. Reporting to
the PM and reporting directly to the project executive is the project superintendent. This person is
responsible for enlightening upper management of what is going on out on the jobsite. On this project

there is also an assistant project manager that also reports to the project PM.

Project Exec
Bob Hennessey

Project Manager Project Engineer
Dick Corbett Mike Silvio

Project Superintendent
Mike 1

Assistant Superintendent

Joe Coleman Pittsburgh Safety Manager

Project Safety Manager
Matt Cowan
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Appendix B

Cost Evaluation Sources

Tuesday. September 28. 2010 Statement of Probable Cost Page 1
Conectiv Services Call Center - Jul 1208 - NJ - Other
Prepared By: Prepared For:
EDiS Company
110 §. Poplar Street, #400
Wilmington, DE 19801 .
Faot: Fan:
Building 5q. Size: 120000 Site Sq. Size: 447609
Bid Date: 7111998 Building use:  Office
Mo of floors: 3 Foundation: COM
Mo. of buildings: 1 Exterior Walls: PRE
Project Height: 40 Interior Walls: DRY
1st Floor Height: 13 Roof Type: EPD
1st Floor Size: 40000 Floor Type: CAR
Project Type:  NEW
Diwision Percent Sq. Cost Amount
o1 General Requirements 4™ 432 518,500
General Requirements 471 432 518,500
03 Concrete 14.11 1293 1,351,800
Concrete 14.11 1293 1,551,800
03 Metals 8.93 3 | 883,000
Matals B.85 il | 885,000
06 Wood & Plastics 738 673 805,700
Wood & Plastics 7.36 875 800,700
o7 Thermal & Moisture Protection 1.868 1.70 204,400
Thermal & Moisture Protection 1.88 1.70 204,400
0a Doors & Windows 7.50 638 823,000
Doors & Windows 7.50 638 825,000
03 Finishes 1147 10.24 1,225,100
Finishes 117 10.24 1,220,100
11 Equipment aTe 346 413,700
Food Service 378 346 415,700
14 Conveying Systems 1.23 1.24 148,700
Elevators 1.35 1.24 148,700
13 Mechanical 22.92 2101 2,521,700
Mechanical 2282 21 2,521,700
16 Electrical 16.28 1493 1,781,300
Electrical 16.28 14932 1,781,300
Total Building Costs 100.00 9167 11,000,900
02 Site Work 100.00 285 1,273,500
Site Work 100.00 285 1,273,500
Total Mon-Building Costs 100.00 285 1,273,500
Total Project Costs - - 12 274 400
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RS Means Cost Estimate

g
Model costs calculated for a 3 building Office, 2-4 Story
. &
with 12 story height and 20,000 squure fest ; Sl A
of floor area e | st | %0
Cost | Per3F | Sub-Toal
A. SUBSTRUCTURS 7 (s
1aia | Siordard Foundafion: Praurmed concrete; abtis und soread footings 3F Geound | 4.4 i 228
1020 | Specil Frundatinn ) = = K
1030 | Sioh on Grade | 4" rainfarzad eomeraa uath apes besvinr ond pramulor bwe g AFF 1.59 4.3%
2010 | Bawement Excovatian | e preparation for sk and rench for ourcoran wall and ioetng 18| fa )
020 | Baswrart Wil A bed=tlrn wall | 71 | 140
B. SHELL
B0 Superstruchus
1010 | Hoor Consarticn | Cogen weh sieel jpisk, dob ko, concrate, colsms 5F Py 1572 | 1043 0% |
Q020 | Eoaf Cargiruciion | Wheted deck, upen web amel joiatz, colurms 5.F Roof awr | L fra
B0 Ewterior Fnclosure |
00 | Extesior ‘Wiels Fooe brich wih concrsha black bockup Bt ofwal | IR Wal | 3030 157
A0T0 | Evuricr Windans Aurinim avword projeting O of weard Ench e 357 150 |
2130 | Ewtarior Dosny | Alumiram ard ghes, holow meol Ench 1196 86 |
|
B30 Roofing |
200 | Roak Coserings Busibaip i ored growel widh Reshing: perbie/ERS compnste 4 F, Roof i 133 L% |
30 | Root Crerings MiA - - s ek
C. INTERIORS
1010 | Pordiass | Cypam beard o nekd sads 30 5F Foor/LF Pttion | S Pasen | 93¢ | 272
10§ e lor Dhors | Girgle kel hallow metal 00 5.F ReapTaar Ench 10| E1c]
1060 | Flings Tkl purktizra | sErew | 108 a3
A0 | Shair Condrachian Lorcrn Mled medl pon Flighs 12,575 450 s
30000 | Wall Finishes 0% il wall corvaring, 0% painl 5E Surface 1.3 110
M0 | Rour Finidhes A0 corpar, 3% wingd corepostion tle. 10% coramic pla 5F Fnor 7S TIS
3L | Cailing Finghes Il Fer ke o0 corcefled ze= ban S Celing 4a.31 4.
D. SERVICES
D10 Conveying
1000 | Berecaora & Lifts T brydroniic possargen elevmion | Bach 1aand | 1164 oo
1020 | Escaloiors & Moving Wellz | HAd - - - cki
£20 Pumbing
o | Yunbing Facums | il cond sepvice s, suppiy ond dminags I Fioray 1230 5 F Flacr Fach 4171 | kAl
2020 | Bovedic Water Caribubion | Gos fired water heaer 5F Fioar Al il 1%
3040 | Roin Wikr Diakees Roat drains 3.F Roof 1,53 S5t
D HWAC
J00L | Exargy Supply e |
020 | Hoct Gerarcling Spshers Inakudad ir COOS0 o & =
1030 | Coding Genarafag Sysers | hFA = | - - 122%
J0E | Termiagl B Packoge Unis Huilizeie wait gos heoting, oledrs cocling SF Foor | 1570 570
HP | Cther WA Syo. & Ecpiprert] WA | - - |
D4D- Fire Pretection
010 | Spraklers Wint pipe sarmkar syshen 5F. Pl 132 ] o
1 Sk E & %
A0 | Sandoipas Smndppas end hais symara %F, Hoor Bl £l
S0 Ebechical
10 | Bacrieol Serview/Dicrhison | 1000 anpare serdes, saned boord and fredes 5F Floor A4 449
SLZD | lighvag & Bronch Wrng High eficianey duassssni Fnor, recoptacios, switthas, 8.0 ond mis. power 5.F. Floor 11.48 A —
%{-'5'3 Sommunicrions & Securty | Addiessable nlorn sysmms, imamet and phars wiing, and ansgendy igiing 5.F Flooe 547 487 :
090 | Cthor Eletiricdd Systora Emerrey gonerdhor, 7.5 kW, usinderraptible power wpply SF Flacy x| kil |
E. EQUIPMENT & FURNISHINGS
1300 | Comrerinl Fyupmani | A k- i
1030 | Institaticnnl Equipment A ceil
1930 | vehioular B MiA i i i 0%
10538 | dher Eauksrran: | MJA =, - -

R SPECIAL CONSTRUCTION |
1 | ..-leuut-'_&.ur eil] HAA i T oy |
4| Soecal Fagiiin | HAA - - - 5

_— ]
__'3- BUILDIMNG SITEWORK YA |
Sub-Total 12344 100%
COMTRAL -5 el fequiremeant: 10%, Overhecd: 5%, Picil 103 oy I
“RCHIECT F e | |
Toral Building Cost 17210
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e USTHIAE [ L) Office, 2-4 Story
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A e
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Cosls per square foot of floor area

oo SE Area 5000 8000 12000 16000 20000 35000 50000 bﬁjﬂ.ﬂ' m
T — 20 260 310 330 360 M0 40 543 580
Fozn Brick weth Caacrels Wood Joistz TS WHIT  1BEES 7675 17040 IST5 15160 14840 14805
Bock backup | .Ezd.ml: BREETE WE sun..-. 178.45 1?1_1& "':.; 515930 1%028 1075 |
| s oo ekl -l | Stoel e 045 2035 270 060 19220 17500 14655 14230 1580
Corten Wl F/Core, Frame TFF 105 21525 1RSS5S 1R045 TR0 1aAm0 MAOED 57.35
ﬂ?md S'Irf - ] ‘Wizl Fronie . 190,40 _'-53 &0 133 EU- ’.'_?.Ef. 143,13 . .éi A0 1:'-" 35 _I_Eﬁ 15 ?"3
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