Written By: Brenton Decker
Option: Construction management
Faculty Advisor: Chimay Anumba
Date of Submission: Sept. 29, 2008

Thesis Technical Assignment #1

Construction Project Management

George Mason University PE Building

Renovation & Expansion

Fairfax, Virginia




Table of Contents

EXECULIVE SUMMAIY ..ottt e e e e et e e e e e e e e e e e e e eae e eaeeen s
Project Schedule SUMMArY ... e e e e e e e
Building Systems SUMMArY .........ccoiviiiiieiie e e e e v eeens
Project Cost Evaluation ...........ccoeveiiii i e e e
Site Plan of Existing Conditions ............cooiviiiiii i
Local ConditioNns ........oeiiii e e e e
Client Information ..........c.ooiieiie i e
Project Delivery SYStem .......oevie e e e e
StATTING PlaN ..o
One Page Summary Schedule ....... ...
Asbestos Results Table ...
D4 Estimate BreakdOWN ... ... e e e e e e e
RS Means Data SNEETS .........uieiie it it e e e e e e e e e

SPECITIC SITE PIAN ... e e e e e e e e e e

.10

Appendix A
Appendix B
Appendix C
Appendix C

Appendix D

Brenton Decker

Technical Assignment 1



Page |1

Executive Summary

During the experience of working on Technical Assignment #1 — Construction Project
Management, many aspects of this building were studied. The George Mason PE Building is a
multi-functional recreational facility housing three gymnasiums, a state of the art strength-
training and fitness center, racquetball/squash courts, as well as admin. offices and lounge areas
for the students. It will be under construction for approximately a year and a half before being

completed in the summer of 2009 at the George Mason University Fairfax campus in Virginia.

Being that the PE Building project is a renovation/expansion project, it provides some interesting
challenges. One of these challenges was that extensive demolition work was required. Asbestos
was also encountered and disposed of, presenting another interesting challenge. This project was
not a LEED rated project, but might be worth researching at a later time how to get it LEED
certified due to the fact that Gilbane had already put together a small sustainability plan. This

project is being delivered in a standard CM at Risk fashion.

In analyzing the project schedule, and compressing it to less than 30 activities, the distinct
construction phases became apparent. They include: Demolition, Renovations, New
Construction, Sitework, etc. It appears the schedule was phased in this manner not only to create
a logical work order, but to minimize site congestion as well since there are virtually no staging
areas. One interesting detail that stood out in the schedule was landscaping occurs during the
winter months. It will be interesting to see if this ends up delaying the project due to possible

bad weather conditions.
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The construction schedule for this project spans a time period of around two years. It started in
the fall of 2007 and is expected to be completed in the summer of 2009. Some major phases of

this project are as follows:

e Demolition

e Sitework

e Renovation of Linn Gym

e Renovation of Cage Gym

e Renovation of Existing Core
e New Construction

As in any construction project, the foundation, structural, and finishes sequences are important in
turning over a building on time. For George Mason, there are several key elements to these
sequences that need to be taken into consideration to make sure that happens. Several
underground utilities needed to be relocated from the existing building to lay the foundations for
the new gym. Being sure they did not run into any unforeseen conditions along with weather
conditions, since the foundations were poured in early February, were key elements in making
sure this sequence ran smoothly. The key element to the structural sequence was material
staging. GMU’s site is rather small and congested, so ensuring adequate space for lay down to
provide efficient work was of high importance. Key elements for the finishes sequence are
coordination of trades and on-time material delivery. This is especially important for the
renovation of the Linn and Cage gyms as they are being turned over for usage before the rest of
the project is finished. See Appendix A for the overall project schedule summary including

important activities and milestones.

Building Systems Summary

Figure 1 (right) shows a summary checklist of all of the
building systems included in George Mason’s PE Building.
The following information is to provide a background of each
system:

Demolition

Various materials were disposed of during the demolition
phase. These materials include: sheet metal, tile, paint, wood,
etc. Being that the existing building is an older building,
asbestos was encountered during this process. Appendix B
shows a table including locations asbestos was found. No lead
paint was encountered during demolition.

Building Systems Checklist

Yes

No

Work Scope

Demolition Required?

Structural Steel Frame

XX | X

Cast in Place Concrete

Precast Concrete

Mechanical System

Electrical System

Masonry

Curtain wall

X | X [ XXX

Support of Excavation

Figure 1.
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Structural Steel Frame

The steel frame for this building consists of a series of braced bays with moment connections.
The typical beam size is a W21 X 62. Columns are encased in 8in. X 8in. X 4in. CMU blocks.
Steel members were erected using a 70 ton hydraulic truck crane.

Cast in Place Concrete

No horizontal formwork was required for this project due to all elevated slabs being poured on
metal decking. The vertical formwork was mostly constructed of plywood/rough carpentry.
However, in the mechanical courtyard area, west of the new Venue Gym, large metal forms with
an expansive shoring system were used. Curved sections were used as well to construct the
South side of the large retaining wall. As previously mentioned, all concrete was poured into
place.

Mechanical System

The mechanical plant is located in the Southwest corner of the site, adjacent to the Venue Gym.
It is home to (3) 59 HP boilers and (2) 320 ton centrifugal chillers. The air is distributed by (6)
VAV Air Handlers located on the roof. The main fire protection system consists of a 500 gpm

pump with a dry-pipe sprinkler system. The backup protection is provided by a 20 gpm jockey

pump.

Electrical System

The electrical system consists of a 1200A, 480/277 VV Main Service Switchboard. Power is
supplied by the campus utilities, and comes into the transformers at 75 KVA where it is reduced
to 480/277 V and 208/120 V respectively. The emergency backup system consists of an
emergency generator set that is 100KW, 200A, and 480 V.

Masonry

The majority of the brick masonry is used as a veneer. It is connected by using a shelf angle and
masonry ties at 16” O.C. to the bond beam behind. Scaffolding was erected and used to place
the brick around the Venue Gym.

Curtain Wall

A large glass curtain wall makes up almost the entire East facade. This facade encloses the new
strength-training and fitness center. The glass for the curtain walls consist of a combination of
insulated and spandrel glass. These glass panels are being constructed using a man and material
hoist.
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Support of Excavation

Excavation support was only required at the North wall of the mechanical room. Soldier piles
and wood lagging were used at this location. They were left in place to ensure the integrity of
the Cage Gym. Dewatering systems were not used at all on this project.

Project Cost Evaluation Actual Project Costs
The costs of the building systems were evaluated by CCOS': TytPe ZSOSFII@
erforming several tasks: onstruction miflion
P ng sev Construction per SF 205.96
e Reporting actual project costs Overall Project 29 million
e Producing a parametric estimate using D4 Cost 2002 Pro_Ject per SF 248'.86.
. . . Major Systems 12.6 million
e Producing a square foot estimate using RS Means Systems per SF 108.72
Figure 2.

Figure 2 (right) shows the actual project costs and costs per
square foot obtained from the CM on the job.

D4 Estimate

The D4 estimating software was used to create a quick estimate by comparing similar projects to
George Mason’s PE Building. Two similar projects were selected and then averaged using
George Mason’s building statistics to obtain the estimate. The two projects used were Miami
University’s Recreational Sports Center and Texas A&M University’s Student Rec. Center.
These projects were strategically selected based upon similar project details. Some of the
common attributes these projects share with GMU are listed below:

e Demolition

e Steel Superstructure

e Concrete Foundations

e 2 Floors

e Gymnasiums

e Admin Offices

e Café/Lounge

e Strength-Training Facilities

A couple subtle differences between these projects and GMU are that their building square
footage is larger and the height is taller. See Figure 3 (next page) containing the D4 cost
comparison to George Mason’s PE Building.

Brenton Decker Technical Assignment 1
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D4 Cost Comparison
# of
Project Building Size (SF) | Floors Total Project Cost
Miami U. Rec. Center 159,300 2 | 17.6 million
Texas A&M Rec. Center 286,050 2 | 27.2 million
Average today vs. GMU 116,166 2 | 20.6 million
Figure 3.

As one can see, despite the vast similarities and the fact that the two comparable buildings were
larger and taller, the total project estimate came in lower than George Mason’s actual cost. This
differential could be caused by a couple different factors. First, GMU’s PE Building is part
renovation as well as new construction. The two comparable projects are new buildings. So the
renovation aspect of GMU along with the removal of asbestos could account for a substantial
amount of the difference. Secondly, GMU’s large 2-story glass curtain wall facade as well as
several smaller curtain walls enclosing the building dwarf any curtain walls described for the
other two projects. Curtain wall systems are very expensive, which in turn could amount for
some of the cost difference between the projects. A breakdown by CSI division of the D4 cost
estimate can be seen in Appendix C.

RS Means Estimate

RS Means Square Foot Costs 2008 was used to create a rough estimate of the overall project
based upon its square footage. In using this method to obtain an estimate for George Mason, a
few different building types had to be combined. These include a gymnasium, college
classroom, and college student union. These three building types were combined to create the
most accurate estimate possible since George Mason’s PE Building is a multi-functional facility
and RS Means did not have one particular building type that would cover every aspect needed.

The gymnasiums category was used to estimate the three gyms housed within the PE Building.
Although the exterior wall types vary around the building’s entire perimeter, reinforced concrete
block and face brick with concrete block back-up were used for this estimate for simplicity.
Additives included with these estimates are as follows:

e Bleachers

e Scoreboard

e Basketball Hoops
e Lockers

e Sound System

Brenton Decker Technical Assignment 1
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The college classroom category was used to estimate the remainder of the PE building. Again,
for simplicity the exterior wall type used was face brick with concrete block back-up. Additives
used for this are as follows:

e Elevators

e Lockers

e Locker Benches

e Classroom Seating
e Smoke Detectors

The only aspect the college student union category was used for was to account for the glass
curtain walls. See figure 4 (below) for RS Means estimate with location factor included.

RS Means Cost Comparison
Building Section | Building Size (SF) Cost (%)
Venue Gym 14,437 2,453,647
Linn Gym 15,995 2,298,073
Cage Gym 14,232 2,074,701
Rest of Building 71,502 25,192,763
Total 116,166 29, 457, 649
Figure 4.

As one can see, the RS Means estimate is slightly higher than the actual construction cost for
George Mason’s PE Building. The main factor that could have contributed to the estimate being
high is that RS Means is accounting for complete new construction of these facilities. In GMU’s
case, half of the project is a renovation of the existing building instead of the construction of an
entire new one, which generally should be less expensive. A second possible factor could be the
quantities of additives used during the estimate. While care was taken to provide ballpark
quantities, they were by no means exact and could have caused some of the monetary
discrepancy. See Charts in Appendix C for information on how the RS Means estimate was
obtained.

RS Means vs. D4

While the D4 cost estimate produced a lower number and the RS Means estimate produced a
higher estimate, when averaging these estimates together it produces an estimate fairly accurate
to the actual construction costs. See figure 5 (next page) for the comparison of these two
estimates.
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D4 vs. RS Means
Estimate Cost ($)
D4 20.6 million
RS Means 29.5 million
Average 25 million
Figure 5.

Site Plan of Existing Conditions

The site for George Mason’s PE Building is located on GMU’s Fairfax campus in Virginia. It
lies in the midst of a wooded area on the western part of campus. There are no adjacent
buildings surrounding the site. The only surrounding structures are tennis courts and a football
field to the North. See Figure 6 (below) for the location of the site on the GMU campus map.
The site is the area shaded in blue. Specific site plan can be seen in Appendix D.

Figure 6.

Local Conditions

In researching construction methods around Fairfax, no preferred methods of construction were
found. Concrete and steel structures are used similarly throughout this region. Construction
parking for the George Mason PE Building project is at a minimum. With the site being so
congested, it allows only minimal parking for the Gilbane employees. Subcontractors were
prompted to buy parking passes to park at the nearby Field House, Northwest of the site. See
Figure 7 (right) depicting the parking to site relationship.
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Recycling locations near the jobsite and around Fairfax are readily available. To put it into
perspective, there are at least fifteen recycling centers within a 20 mile radius of the site. The
average tipping fee for recycling in the state of Virginia is around $57 per ton.

The PE Building site rests on soils with five defined strata levels below approximately 6 inches
of top soil. These strata levels include the following:

Stratum A - silt fill with variable amounts of sand, mica, bricks, crushed stone, etc.
Stratum B — fat clay, elastic silt, silt, quartz rock fragments, etc.

Stratum C - silty sand, well graded gravel, mica, quartz rock, etc.

Stratum D — disitegrated rock, sandy silt, silty sand, quartz rock, etc.

Stratum E — schist rock, bedrock

It was recommended that the first two strata levels be removed up to a depth of 2 feet and
backfill 4 inches of crushed stone before pouring floor slabs. Groundwater was observed at
depths ranging from 9.2 — 22.3 feet below the surface.

Client Information

George Mason University’s two most important ideals are freedom and learning. The PE
Building is being renovated and expanded to bring it up to date with modern society and
technology. This building is meant to accommodate the future demands for recreational
opportunities for students, and will ultimately become the main recreation center on campus.

GMU’s cost, quality, schedule, and safety expectations for this project are very high. The PE
Building is meant to be somewhat of a signature building to the campus, so ensuring that it is
completed at the highest level of quality is crucial. Cost, schedule, and safety expectations are
typically high on any construction project. The owner always wants their building turned over
on time and within the budget. To put this into perspective, they started organizing closeout
procedures and requiring mock-up documents from the subcontractors approximately halfway
through the project to help accelerate this process in the end. GMU promotes safety on the job
everyday with making daily/weekly safety toolbox talks mandatory, as they do not want any
accidents to occur.
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Project Delivery System

George Mason’s PE Building project is being delivered in a CM at Risk fashion. This particular
delivery method was chosen because Gilbane, the CM on the job, is a construction management
firm rather than a regular general contractor. However, George Mason typically works with
general contractors. To account for this, Gilbane is combining the CM and GC styles by holding
all of the subcontractors’ contracts, hence creating the CM at Risk approach. This has made
their relationship different since neither of them is used to doing business in this manner. An
organizational chart depicting this delivery system can be seen in figure 8 (below).

CM at Risk Organizational Chart

Electrical Masonry Concrete

Crystal Steel y y Power Services ID. Long Waddell
Mike Dorsey Stewart S. Bryan Brumm JimR. James O’Leary

Figure 8.

As seen in figure 7 (above), all contracts involved between the different players are GMP
contracts. The benefit of this type of contract is that it gives the party in charge of that contract a
set price in advance. This way if the party performing the work under that contract goes over
budget, it falls on them instead of the party holding the contract. Vice versa if the party
performing the work comes in under budget, they make a profit.

The subcontractors on this job were mainly selected by low bid. However, there are a few
exceptions to this as Gilbane selected/did not select a few contractors based on past experiences.
Gilbane provides all of the bonding for the subcontractors. This is done because they can
provide it to the owner at a cheaper rate, which in turn makes them a profit. It is done just to
help them keep up with their subcontractors better as well. The delivery method and contract
types chosen for this project are appropriate being that it is a fairly straightforward project with
not too many challenges.

Brenton Decker Technical Assignment 1
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Figure 9 (below) represents Gilbane’s staffing plan for the George Mason PE Building project.

Assigned Project . . Estimated Duration
o Skills Required :
Personnel Responsibility Start Date Required
Project Team
Ed von Manage team, Subs,
Project Manager Roemer etc. Project Management May 2007 April 2009
Cost Financing, Project
Engineer/Assistant | Priya Evaluate spending, cash | Management,
PM Varadan flow, etc. Accounting August 2007 | July 2008
Cost Financing, Project
Engineer/Assistant Evaluate spending, cash | Management,
PM Unknown flow, etc. Accounting August 2008 | July 2009
Process submittals, Read Contract
RFI's, Change Orders, Documents, Review
Project Engineer Adam Davis | etc. Submittals May 2007 April 2009
Ray Walk the job, supervise | Read Contract October
Superintendent Register subs, etc. Documents 2007 April 2009
Figure 9.

This structure, being that there are only four team members, provides a close working
relationship between everyone. It fosters easy communication as well as providing a great
overall understanding of the whole project for all team members. As seen in the figure above,
Gilbane moved their original cost engineer to a different project and brought someone else in to

finish the job.
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Asbestos Sample Resulis
George Mason University — Physical Education Building
# Material Lucalion Asbeslus % Type Friuble
L 2'%x2" ceiling tile #204 NAD NA NA
2 2'x2" ceiling tile L2 hall NAD MNA NA
3 HVAC mastic, white L2 kel 7 chrysmile Cat. I, non-friahie
4 HVAC mastic, white #204 b chrysmile Car. [1, non-friahie
3 nase cove mastic 1.2 hall NAD MNA NA
b base cove mastic #204 NAD NA NA
7 {2 Ioor tile, tan #2464 3 chrysatile  Cat. 1 non-friable
carpet mastic, yellow MNALD MNA Na
flaor tile neastic, black I chrysotile Cat 1. non-frialile
) 127 floor tile, tan L2 hall 3 chrysotile Cat. 1 non-friable
carpet mastic, vellow MNATY My NA
Soor tile masiic, black 7 chrysotile  Cat 1. non-frinhle
9 juint compound #1204 NAaD MNa NA
drywali NAD NA NA
10 joinl compound #204 NAD NA NA
drywall NAD MA MA
11 asphalt roof roll entry roof NAD MNA NA
flashing NATD NA MNA
fiber board NAD NA NA
12 asphalt roof roll entry roof NAD NA NA
flashing NAD Na MNA
fiber hoard NAD NA MNA
13 asphalt roof roll entry roof NAD NA NA
flashing NAD MA MA
fiber board NAD MNA NA
14 flashing tar, remnant entry roof NAL NA NA
15 flashing tar, remnant entry roof NAD NA NA
16 built-up tar entry roof NAD NA NA
L7 buifi-ugp entry roof NAD NA Na
(8 mipe hanger insulation LI enfiy labby [5/30  chrysotilefamosite friable TST
19 mipe hanger insulation L1 entry lobby 15435 cirysorilefamosite friable TSI
24 epray-on insulation L1 entry lobby In chrysatile Jriable SM
217 spray-cin iisideation L1 entry lobhy 15 chrysatile Sricehle SM
Locations & Estimated Quantities - RACM / PACM
Georee Mason University — Physical Education Building
Material Location Estimated Quantity
Boiler/tank tnsulation Mech. Rm. 111 ~800 square feet
Breech/stack insulation Mech. Rm. 111 ~750 square feet
Pipe insulation 4 - 6" 0D, Mech. Rm. 111~600 linear feet
Pipe insulation 4" 0D, Mech. Rm. 2174 ~75 linear feet
Pipe insulation 4" HAWS/ HWS-R L1 & 1.2 ~3,200 linear feel
Fipe hanger insulation L5 HWS/HWS-RL1 & L2 =140 hnear fect on ~800 lin. ft. of pipe
Spray-on beam insolation structural steel (common) ~0,000 square feet
Ceiling plaster finish coat front (East) stairwell and L2 hall  ~360 square feet
12" floor tile & black mastic L1 & L2 {common) ~12.400 square feet
HVAC insulation mastic L1 & L2 (common) ~1,200 square feet on ~2,000 If.of duct
Canik compound extertor door and window units ~10 linear feet
Fire doors L1 & L2 (common) ~22 units

Metal-clad door panels L1 ~4 units {~120 square fect)




Appendix C — D4 & RS Means Data




Appendix C — D4 Report

Filday, September 25, 2008 Estimate of Probable Cost

gmu comparison - Oct 2007 - WA - Other

P'I'EFIE.I'N Elr F"I"Epﬂ"eﬂ Far.
Fax: Fax:
Buldng Sq. Sze: 116186 She S Sle:  ST3588

Bid Diate: Bulldng use:

Mo, of Nicors: 2 Foundadon:

Mo, of bulldngs: Exterior Wals:

Project Helght intrior Wals:

15t Floer Helght Foof Type:

15t Floor Slze: Floor Type:

Praject Type:
Divisian___ _ Percent 5. Cost Ao
) Bldding Requirsments EH 151 175,208
Bidding Requiraments Das 151 175,200
0 Ganeral Requirsmente 418 739 853,039
aneral Requiremeants 416 738 859,030
0z Site Work 520 9.24 1,073,220
Stie Waork 530 524 1,073,220
03 Concrete 1209 2150 2 457 445
Concrete 1208 2150 7 45T 445
04 Masonry 1 19.58 2,274,868
Masanry 1101 15,56 2 274 666
s Matala 1279 2275 2,843,107
Metals 1278 2275 2,643,107
06 Wood & Plastica 0.78 133 161,162
WWood & Flasdics L.7E 138 161,162
o7 Thermal & Molsture Protsction 734 13.05 1,515,456
Thermal & Molsture Profection 734 12105 1515456
0B Doore & Windows 253 520 04,621
Dioars & Windaws 293 520 04,521
08 Finishes 738 13.09 1,520,587
Finishes 736 1308 1,520,557
10 Spacialtisa 070 125 145,328
Speciaties 07D 125 145,328
1 Equipment 100 173 207,412
Equipment 100 178 207,412
12 Furnishings 013 024 27,709
Fumisnings L1z D24 27,700
13 Special Construction 754 13.40 1,556,643
Special Construcian 754 1240 1,555,543
14 Conveying Syetemea 039 070 B1,437
Conveying Sysiems p3e 7D E1,437
15 Mechanical 1776 3156 3,668,000
Mecharical 1776 3156 3,563,000
1% Elecirical 757 1418 1,646,755
Elacirical 787 1416 1,645,755
Total Bullding Coats 10000 17783 20,658,201

Page 1



Appendix C — RS Means Data Sheets

COMMERCIAL/INDUSTRIAL
INSTITUTIONAL

4 m.160 College, Student Union

m per :qI:rn foot of ilnl-lr area

¥ 5F Area 15000 20000 25000 30000 35000 40000 45000 500000 5500
L Permeter 354 425 A57 513 568 583 a9 [T .
Hick Foce with Conerste | Shesl Frame 16100 15610 15120 4895 14725 14475 14370 14205 141
Block Backup b Conc. Frame ISLE5 14745 V4R7E 14040 138BD 13530 13830 133%5
Precas | Sesl Frame 182.53 15740 15245 15013 14850 14580 14470 142935 142,
Concrele Pareed RiConc. Frama i | 5d.a15 14935 1, 25 141,85 140,715 137,55 13635 134,60 133.2
limestons Face Conceste Stee Frame 17745 17105 16415 16085 15870 15505 15340 1SLID 15
— l #/Conc. Frama 16920 16270 15560 15255 150.25 4460 14500 14280 141
Pecimmter Ak, Add or Dedusct | Per 100LF 1,40 4,30 505 415 345 315 275 par L] 2:
Stary Agh. Adi., Add or Dedwuct Far | A 2.5 1.9 165 1.5 1.50 145 1.25 110
- Eﬂ'waﬁﬁsﬂ’?ﬁpﬂrm foot of basament oren
Thn ahove cosis wane calculied wsing the besic specficanans shown on fe Focing poge. These costs showd be oofiusied whare necessany for
Jaskgn clevnatives and cwoer's reg Reporied complefed prajec costs, for s dme of socture, range fom § 113,800 8 232,20 par 5.7,
Common additives
Deseriptian Uit § Cost Descriphon Linit 5Ca
Zamels Hordwnod f 55 - 1200 nckars, Sieal, Singla fier, &0 ar 727 Cpening 185-5
Slevaiams, Hydmulic pozsmnger, I siops 2 ther, 0% ar 727 ol melng 104
20008 copaity Eodh 538,400 5 tiar, b fochens Cipsaning 387
23008 copwacity Ench 800 Locker bench, bam. rmople top anly LF. 205
SO0H oopeacity Eiseh a2, 100 Pecdesdal, deei pipe Each 62
Emergency Lghiing, 25 wol, botery opendiec S nd Sysmm
\easl batery Each w78 Amplfier, 250 wobs sach b
mhckel codrmum Each 30 packar, caling orwal Sach 18
Zcolokrs, il Trumoset foch 14
32" wide, |0 wary haght Bach 115,800
20 sory heght Each 134,000
£ wice, |0’ Sory rasghe Bach 121,700
20 wary haighi Each 141 E00
Hass
T2% wada, 10" oy heon Eoch 3,000
X0 gary heget tach 36,000
218" wide, | gory height Each 11 00

20 sy haigrt fan 41,500




COMMERCIAL/INDUSTRIAL/ M.310 | Gymnasium

INSTITUTIONAL

Costs per square foot of floor area

i SF Aree 12000 14000 200000 25000 230000 235000 2400000 245000 2S04
LF. Perimeter 440 510 600 700 708 780 841 @10 L
Rsirllored | Lom Wood Arches 14570 13%.40 13560 13260 12025 12655 12500 12400 1K
Concrete Block Rigid Sieel Frome 14645 140,10 134,15 133.25 126,00 13710 12580 124.75 £
Foce Brick wih Lo Wood Arches 1020 18150 15600 15185 14435 4175 13040 [37ED 108
i ek Ak | Figd Steel Forne 40 16225 15675 15235 14505 14245 w015 1383 1%
bhetl Sanchesich [ lom ‘Weoed Avohes [47.35 135,55 132.05 12920 125.45 123.50 12280 121,50 120
Pansts | igd Seel frama | 14205 W20 1375 12ess 126,20 12445 12330 12235 120
: -
Perimeler Adi, Add or Decduct Per 100 LF. 415 440 170 .90 245 110 1.B0 1.70 1l
Story Hat. Adi., Add or Dedict | pwik 050 080 07 080 040 035 2 0% 0 050 ¢
' Remesmarii—Nirt Appiiccii
The chave coss were coicwiated using the basic specificonans shown o Wie focing poge. These costs shoudd be oxdusiad where mecessary for
design allernafives and ownar’s reguirements. Reponfed complemd project costs, for this ivyme of stuciure, range Fom 34720 o 820075 par 5.
Common additives
Description et 5 Cont Desaripiion Uit 14
floacher, Teascoping, monuo Lchozrs, Sesl, sincye ver, &0 or 7T Oparing 165
T 15 e Seal T17-154 2 heer 800 ar 7Y Inial 'me'nr_l 104
A0 ar Seal 7. 5 tia, bt emtbir Cpatingy i
21:30 e Seat .23 locknr banch; lam meple top anky LF 0
for powar openmion, add Saal 444950 Farlmini, e ping Ereh ¢
Gy Doidar Cirtain, Besh lon Sound Sysiem
M rofkin aF 11.53 Ampditer, 750 wom Each i
Gym felch Gipeciear, caling arwal Ench |
T nougahnds cowered aF. 395 Trumipet Foch 1
2 micn &F 2.8 Emengency Lighiing, 15 won, bassny coesmed
1-0/2° wiil pads A ¥ leod batery Each
|* wensting maks iF [T+ Nickes coammm Ench
Seovetsaard
faskemal, cna sl Eacy 3100 10930
Bkl Bocksian
Wall mid,, 3" emenoeg, [ ed Each 2050 2525

Twang up, wiall mid, Facn 1754550




COMMERCIAL/INDUSTRIAL/

INSTITUTIONAL

College, Classroom, 2-3 Ster

per square foot of floor area
SE Arec 150000 20000 28000 38000 S0000 45000 850000 100000 150000
irpenie LE Parimeter 350 400 480 550 430 460 750 E2S 1035
Fore Beick with Steel Frame 190:20  |87A0 IFFSS TMO00  tadTS 15R4S 15630 15485 15145
Cancrene Sock Backup Becving Walls T9RF0 18595 17500 14455 140FD 15480 5108 14935 14570
Beconlle ol Frame WIF0 18115 17208 16835 16075 15635 15385 15220 1494
Cancrete Block Beorisg 'Wals 191.20 17955 16350 141,85 156,65 151.50 1420 144,70 143.50
q Siedl Frome 188.50 17810 169.05 142.45 15795 15370 15085 149.55 | 48,85
JUCDT ani
Cancree Block finaring Wk I35 ITEES 16850 8035 15625 15120 14750 lded0 14330
— =
Farimeser Ad).. Add ar Decuer Per 100 LE 8.0 6.25 445 120 255 ko 1.50 1.25 0.85
Sy Hot. Adj., Add or Dedud Par | F, 2058 {1} 1. 120 .10 G20 188 075 .63
For Boserment, oold § 30,65 per square food of hossmen! areg
The cbave costs were calowiveg using the bosic spacifotions siown on e focng poge, Thess costs shoold be adiusiag wher nacassary for
dEmg:n Dlernaties ond gwner's requTEmEnl. E-_'m.rbd'l:.:."ﬂ:bd Groyect oy for tha fype of stnacfure, range fom S008I § 244 X0 ner 5F
Common additives
Destiiption L § Cant Descigtion Lin § Cont
Carmets Horgwoog Each add- 10 Looery, Semed, ingle tier, 607 ar 727 Openng 185 - 198
Cloct Symem 2 ey, 50" o 71 il Cpanmg - 137
20 Room fach 5,400 5 her, bax lacker Cpanieg 38.79
30 Roam foch 7400 lacker bench, lom. magle kap cnly F .50
Seveion, Hydnaule pavenger 2 sop fadeunly ves ppe Each &2
13008 cagocty Zoch 25,100 Saging
25000 copaciy Each 7800 Suctaiivn char, ol venssr Ench 218
13004 copacty Zmch 82,100 vanmer bock, pocded seaf Erch 2
Addiional ven, aog' A 000 Uerasrared, dpnng seal Erch 264
Emeegancy lighling, 15 wat, satery opemied Jmsroom, mowebla choir & dask al a1 20
9 brtery Enck 78 Lachre tal, peceal bpe Znch 208620
Micker cadmivm Foch 500 mees Daleciors
Fingoains, Complets “eding bepe Coch Fi
Aleinem, 20 bon Eadh a5 Joct “nih 45
&F High Ench 1200 Soutd Sywem
7 High Each 7L Ampidir, 250 woit Emch 1225
Fibangizss, 21' High 725 Spmedeer, cading ar wal Ench B
19'-3" High Each 1250 Trumoe il T ]
59" High Each B2c0 T Antenng, oo setem, 12 culle 0 et 59
30 cutat Chutlet 2
1 ew sl Toiikad ]




Location Factors

|
Bab | T8 Rewinz I 25 e
BABH4T Prava Al E7 B4 Wirland I| 7 Bl
B2S Rueman | T4 El
WERMONT B26 Casper i E3
(50 Whita Fver it 76 £0 BT hewcasts | 4 A1
0h1 Balows Fals 79 i3 A2H Shendan | a0 =
o2 Bermington al Bl B2983] Rock Soings | e 23
053 Brattieborn a1 ]
54 Burbngton a2 5] CAMADIAN FACTORS [reflect Canadlam curreney)
56 Mantoeiar a3 BS \
057 Futlnd 8 a5 NLBERTA |
58 S Johmsbury 75 AL Calgary L13 1.12
] Guildhal 7E B0 Edmonton 3 1.12
Foort Bchdunray Ll5 114
WIRGANLL Lethtridae 113 1.1
2an21 Fairfax 102 a2 Liaydmnser 1,08 106
X2 Arington 104 a2 Megizne Hat 1.048 1105
23 Alpiangra Lar ] Red Ceer 1.8 106
234325 Frodursckstivg 84 L]
226 ‘Winchizsher 9z A5 BRITISH COLUMBLA
>ar Culpeper 100 ] Kambkoaps | 1.0 Lay
228 Hars 30 86 Prince inoren 1 L.108
229 Charkmtesvle a1 8B \ancainar 1.7 1.0%
230232 Richrmand ag a8 Vicora 1.01 1.03
2311356 Mokl 1.00 137
236 MNeapor! News 10D 47 MaNITORA
237 Portamouh az a5 Brancion 103 Lk
23R Palersfig an as Poriage la Prane 1.03 1.0
£39 Farmuile 90 a2 Wi peg 103 102
FAl7AL Roancke 98 36
242 Bristod a5 il NEW BRUNSWICK
243 Pulask a4 a0 Bathorsl 36 %5
244 Staanten 92 18 Dakose 495 a5
225 Lyncnieg 97 a7 Frederictan | 103 aE
246 Grungy a4 A0 Moni=ton S 36
Newcastia 0 5
WASHIMNGTON 5t John 103 ke]
i, 967 Seattie 108 129
282 Evergit .05 1.02 MEWNFOUNDLAND
BHIA0L Tacome 141 1.03 Carner Brock q7 98
L] Clyampia 100 102 81 Jahns 9 a4
H86 Vamcounor ] 1.o2
a8 a4 a6 MNORTHWEST TERRITORIES
389 Yakirma a7 45 Yakrakriie .08 Ly
90992 Spakare L.ao 56
333 FicHamd 968 a7 NOVA SCOTIA
394 Carkaban 98 36 Bridg ewater 28 LoD
Dantmouth 29 1.0
'WEET VIRGENLA Haifm 1.01 L0
247248 Bluefiedd A8 a1z ] Kew {asgow R =]
240 Lewisbirg m a2 Sycnary a7 G
250243 Charlestan 45 45 Trum e Lt
251 Martinsberg a6 a9 Ve a4 G4
258257 Huntingten 6 %
256259 Beckiey 90 o ONTARIO
260 Whesling 3 36 R 1.4
28] Farkersowg a1 35 Branticrit LG
262 Buckhannon a2 95 Corrrvsl 114
263264 Clarksturg el 35 Hamifen 1148
265 a2 55 Hingston 116
56 e awrry a3 = Hitchmnar | i1
267 R .88 2 London 1.LE
268 Prtersgnry 20 13 Nortis Bay | 112
1 Cshawa LI5
[ttava 17 |
530,532 Mivia ki 108 LO3 Cvers Sound | 113 !
831 Kenasha 1.05 (N | Peterbormugh 13
53l R 1.0a Lo Samo B
535 Belad 100 ) Sait Ste Mane T3 |
537 Mamisan .00 95 51, Caatharres ]
B Lancaster | 4A 4R Sudtry i
LK Partage aB 95 Thuncher Bay | 1,14
540 Tew Rchmona 100 9% Timiring {
541543 Green Hay .01 a7 Toroiio 1
Bdd \Wausa a5 a4 Windsor | 3 |
545 Rrinpiandar 3k B |
Gdh La {imrssa a5 a5 PRINCE EDWARD ESLAND
547 Eau Claire | og 97 | Char oft=eown 93 95
544 Suparior | el | a7 | Sammersige | x| i
49 Oshkosh | 6 | 95 | |
| QUEBEC | |
WYOMING | CapdedaMadanre .15 1.8
320 Cheyerre a3 36 Chart ecbowg 115 | L5
Bz ‘fbweslore NaL Pl 5 al Choutimi [ 18 | .07
H22 \Wheatiand T 32 Gatrepau | L4 | 104




Appendix D — Site Plan
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