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Section 1: Executive Summary

This technical report contains a detailed project schedule and structural system
cost estimate, general conditions estimate, and site layout plans for four key
phases of construction for the Pearland Recreation Center and Natatorium. The
report concludes with an overview of the PACE Roundtable Conference.

Pearland’s 11 month project schedule begins with the Notice to Proceed on April
20, 2009 and concludes with Substantial Completion on May 12, 2010. The
schedule breaks the building into two portions; the recreation center and the
natatorium. These halves of the building have significantly different designs,
making it reasonable to separate the construction of the building. The natatorium
has a glulam structural system and houses a swimming pool while the recreation
center uses a steel structural system and features a competitive gym among
other athletic courts and rooms.

Structural system construction cost estimate for the building is $4,427,368.67.
This cost estimate was created by taking a typical bay in the recreation center
and extrapolating this cost to obtain a cost for the entire building’s structural
system. Pricing for this estimate was obtained from RS Means 2009 Building
Construction Cost Data and contractor quotes. A general conditions cost
estimate of $560,314.50 was also calculated. Project Management expenses
were the majority (>60%) of the general conditions cost.

Site layout plans were created for the excavation, foundations, structural framing
erection, and enclosures phases of construction. Construction generally
progresses from the northwest corner to the southeast corner of the building. No
critical logistical issues were apparent. The site is very open with ample space
for material staging and storage. Temporary utilities are easily accessible off of
Bailey Road on the south side of the site.

An overview of the PACE Roundtable Conference October 14-15, 2009 and
some ongoing issues in the construction industry wrap up the report. PACE
Roundtable provided an excellent opportunity to interact with industry members.
The conference supplied some good potential thesis research topics, such as
considering why the selected project delivery method was chosen by the owner
and why no sustainable design was implemented into the project.
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Section 2: Detailed Project Schedule

Construction of the Pearland Recreation Center and Natatorium will begin with
the Notice to Proceed on April 20, 2009 and conclude with Substantial
Completion on May 12, 2010. The complete detailed schedule is available in
Appendix 1. To create the construction schedule for the project the building was
split into two portions: recreation center and natatorium. This was done because
these two portions of the building are very different and will be constructed in a
different manner due to the swimming pool and glulam structural system in the
natatorium. Table 2.1 — Milestone Date Comparison compares some key
construction milestone dates in the recreation center versus the natatorium.

Table 2.1 — Milestone Date Comparison

Milestone Recreation Center Natatorium
Notice to Proceed 4/20/2009 4/20/2009
Top Out 8/7/2009 8/30/2009
Dry-In 10/23/2009 12/9/2009
Substantial Completion 5/12/2010 4/28/2010

Structure and Enclosure:

Construction of the building’s structural system and enclosure is sequenced as
shown in Figure 2.2 - Structural and Enclosure Trade Construction Sequence

Excavation
Foundations
Structural Framing
Erection
Elevated
Decking
Pour Concrete
Decks

Roof Deck

Roofing

Face Brick

Windows

Figure 2.2 — Structural and Enclosure Trade Construction Sequence
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Interiors:

Following ‘Dry-In,” a ‘parade of trades’ construction sequence is applied; that is
only one trade works in each space at a time and each trade follows the
previous. Figure 2.3 - Interior Trades Construction Sequence shows the order of
the interior ‘parade of trades’.

IMEP Overheacdl
Rough-In

Interior Framing

MEP Rough-In

Finishing

Painting

MEP Fit-Out

Ceiling

Flooring

Doors and
Hardware

Figure 2.3 - Interior Trades Construction Sequence
Following the interior ‘parade of trades’ a number of specialty items are installed,

such as casework, gym flooring, and gym equipment. See the detailed schedule
in Appendix 1 for all activities.

Recreation Center:
Construction of the recreation center progresses counterclockwise through the

building in three phases. Figure 2.4 — Recreation Center Construction Phase
Locations shows the locations of these three phases.
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Figure 2.4 — Recreation Center Construction Phase Locations

Second floor activities only have two phases since the gym is double height and
the small portion of phase three that has a second level is combined with phase
2 for the second floor.

Natatorium:
There is no phasing of construction in the natatorium as there was in the
recreation center. Construction sequencing in the natatorium will revolve around

the swimming pool construction. See Figure 2.5 — Swimming Pool Construction
Sequence for the sequence of swimming pool construction activities.

Excavation

Floor Rough-In

Floor Steel

Floor Concrete|
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Gutter

System
Finishing
and Tiles

Testing

Figure 2.5 — Swimming Pool Construction Sequence
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Construction of other portions of the natatorium will be occurring throughout the
pool construction; however it is critical that the finishing and tiles in the swimming
pool are the last activity to occur in the swimming pool area in order to protect the
work. Immediately after this is completed, the pool will be filled with water and
testing and chemical balancing will begin.
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Section 3: Site Layout Planning

Site layout for the Pearland Recreation Center and Natatorium is greatly
simplified due to a large site. Consistent across all phases of the project are the
dumpsters in the northeast corner of the site with a dedicated entrance off of
Bailey road for access to empty them, porta-potties in the northeast corner of the
parking lot, the construction offices on the east side of the site, the temporary
transformer in the southeast corner of the building, temporary utilities running to
the southeast corner of the building from Bailey Rd, contractor parking on the
south side of the site, and the site entrance off of Bailey road on the south side of
the site.

Site layout for the excavation phase of construction is shown in Figure 3.1 —
Excavation Phase Site Plan. Excavation will begin from the northwest corner of
the building and proceed towards the southeast corner of the building as shown.
Dump trucks will arrive and circulate through the site to remove soil as shown.

Site Plan - Excavation

N
Pearland Rec Center and Natatorium
I Matt Smiddy — Tech Report 2 — 10/28/09

One-Story School Above

\Y Direction of Dumpsters
E Excavatlon T
c -
Dumpster
Building Footprint
E Load g P Access
A ! Construction
N g;?n}:fnnnm' OfflceS
f’jﬂ
S

E\t $ B
% |Contractor Parkinig| | Temporary
Flow Utilitieg

-
Site Entrance / Dumpster

Bailey Road / Entrance
Porta-Potties

N

Figure 3.1 — Excavation Phase Site Plan
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Figure 3.2 — Foundations Phase Site Plan shows the site layout for the
foundations phase of construction. Foundations work will again progress from
the northwest corner to the southeast corner of the building. A rebar yard, with
access provided for flatbed rebar truck deliveries, is provided in the southwest
corner of the site. The pump truck and concrete trucks will circulate as shown.
They will only be present on site during concrete pours. The location of the
pump truck will move eastward on the site as work progresses. A contractor
material storage area is also provided in the southeast corner of the site.

N

One-Story School Above I

Pearland Rec Center and Natatorium
Site Plan - Foundations
Matt Smiddy — Tech Report 2 — 10/28/09
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Figure 3.2 — Foundations Phase Site Plan
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The project site begins to become more congested as the structural framing
erection phase of construction begins. Site layout for this phase is shown in
Figure 3.3 — Structural Framing Erection Phase Site Plan. Erection of the steel
and glulam will proceed from the west end of the building to the east end. Steel
and glulam members will be delivered and unloaded in the shake-out area in the
southwest corner of the site. Two cranes will be erecting the steel and glulam on
site, one on the north side and one on the south side of the building as shown.
Steel joists will be delivered to this shake-out area as well, but will then be moved
to the joist shake-out area on the north side of the site to be prepared for final
erection. There will be an access point for stocking material to the building
located at the southwest corner of the building. This will be done using front

loaders.

] N
Pearland Rec Center and Natatorium
I Site Plan — Structural Framing Erection
One-Story School Above Matt Smiddy — Tech Report 2 — 10/28/09
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Figure 3.3 — Structural Framing Erection Phase Site Plan
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Enclosures is the final phase of construction. Work in this phase will progress in
a clockwise direction, first around the recreation center than proceeding to go
around the natatorium. There will be a contractor material staging area in the
southwest corner of the site. This area will be used by contractors to unload
materials from trucks as shown. There are also material storage areas on the
north side and in the southeast corner of the site. Materials will again be stocked
to the building through the access point at the southwest corner of the building
using front loaders. Figure 3.4 — Enclosure Phase Site Plan shows the site

layout for this phase of construction.

] N
Pearland Rec Center and Natatorium
1 Site Plan - Enclosure
One-Story School Above Matt Smiddy — Tech Report 2 — 10/28/09
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Section 4: Detailed Structural Systems Estimate

A detailed structural system construction cost estimate for the Pearland
Recreation Center and Natatorium project yielded just over $4,425,000, or about
$42/SF. This cost includes all labor, equipment, and material required for
construction of the caissons, concrete, structural steel, steel decking, joists,
trusses, wood decking, and glulam structural framing. A break-down of the cost
estimate is shown in Table 4.1 — Detailed Structural System Estimate Summary.
The complete estimate is available in Appendix 2.

Table 4.1 — Detailed Structural System Estimate Summary

Dev.

02465
03220
03221
03310
03311
03312
03313
03314
03315
03316
03500
05100
05200
05300
06100
06110

Cost Breakdown Summary

Iltem
Caissons
Rebar
WWF

3000 psi concrete
3500 psi concrete
Concrete Finishing
Concrete Forming

Vapor Barrier

5" Concrete Edge Form

3" Pour Stop
Roof Deck

Structural Steel
Steel Floor Joists

Metal Deck

Wood Trusses
Glulam (Decking, Purlins, and Columns)
Total Cost

Total Cost

$526,841.25
$60,681.51
$18,041.18
$145,747.62
$36,687.77
$15,161.58
$471,115.84
$123,562.53
$2,729.14
$821.42
$626,272.50
$702,167.12
$390,755.16
$66,784.03
$170,000.00
$1,070,000.00
$4,427,368.67

Pricing for the estimate was obtained using RS Means 2009 Building

Construction Cost Data and contractor information. RM Rodgers provided the
glulam pricing and Tectum Inc. provided pricing for the Tectum E roof decking
system over the recreation center. All other pricing information came from RS

Means.

The estimate was created by doing a detailed take-off of a typical bay of the
building and extrapolating. Figure 4.2 — Location of Typical Bay Used for
Estimate shows the 2520 SF (both levels) area, between gridlines G-J and 1-2,
which was used.
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Sample Bay Used for Estimate
Figure 4.2 — Location of Typical Bay Used for Estimate

Recreation Center:

Using the total cost estimate obtained from this bay, a cost/SF value was
calculated and multiplied by the square footage of the recreation center. This
cost/SF did not include the Tectum ‘E’ roof decking or roof trusses. The cost of
these two items were estimated for the entire recreation center then added to the
extrapolated cost estimate. See Appendix 2 for the complete detailed cost
estimate and Appendix 3 for the hand take-off quantities used to develop this
detailed estimate.

Natatorium:

Modifications had to be made to the cost/SF value to estimate the natatorium’s
structural system cost since the structural system is glulam instead of steel, like
the recreation center. Additionally, there are no elevated slabs in the natatorium.
To account for these differences the structural steel and elevated deck costs
were subtracted from the recreation center’s cost/SF. This new cost/SF was
then multiplied by the total square footage of the natatorium. This extrapolated
value was added to the glulam columns, purlins, and decking value provided by
RM Rodgers for the total natatorium structural system construction cost. See
Appendix 2 for the complete detailed cost estimate and Appendix 3 for the hand
take-off quantities used to develop this detailed estimate.

Pricing sheets for all RS Means values are available in Appendix 4. These costs
include all waste factors.
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Section 5: General Conditions Estimate

A general conditions cost of just over under $2 million was estimated for the
Pearland Recreation Center and Natatorium project. This estimate was obtained
using pricing from RS Means and EMJ Corporation. See Appendix 5 for the
complete estimate.

The general conditions estimate contains 5 portions: project management,
temporary facilities, temporary utilities, cleaning, and miscellaneous. Project
management and insurance, bond, and O&P are the primary costs in the general
conditions, totaling almost $1.9 million. Temporary facilities includes items such
as job office trailers, temporary sanitary facilities, and barricades. All material
hoisting (lifts, cranes etc.) and heavy equipment are to be provided by the
contractors so it was not necessary to include these items. Temporary utilities
consists of costs for temporary electric, water, and telephone during construction.
The cleaning section will pay for weekly site clean-up and final building clean-up.
A miscellaneous section with items such as hand tools, safety, and blue prints is
also included. A 2% bond, 3% insurance, and 10% overhead and profit are also
included in the estimate. These percentages are of the total project cost
($16,786,542 as per Tech #1 estimate).

Appendix 4 contains RS Means cost data that was used for the estimate.
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Section 6: Critical Industry Issues

PACE Roundtable 2010 was a great opportunity to hear what is happening in the
construction industry. Some of the key topics that were discussed during the
conference were energy efficiency in buildings, building information modeling
(BIM), and business and networking. There were also panel discussions with
industry members regarding some interesting developments in the construction
market and with students about communication opportunities in emerging
technology. | was unfortunately only able to attend the morning session of the
conference on Thursday due to another commitment.

PACE Roundtable 2010 kicked off with a networking reception and dinner on
Wednesday, October 14, 2009. The reception was a great opportunity to catch
up with the industry members. | was able to have a lengthy conversation with
Keith Mondock from Turner Construction, who | will be having a second interview
with in a few weeks. We discussed my thesis project and how it was
progressing. It was a great conversation to lead into my interview.

At dinner | sat beside John Bechtel, of Pennsylvania State University Office of
the Physical Plant. Our dinner conversation included a discussion about the
construction of the Millennium Science Complex and some upcoming projects at
Penn State. Following dinner, Dr. Riley wrapped up the evening with a brief
preview of Thursday’s schedule.

Thursday morning began with an industry panel discussion of current
construction industry issues. Some interesting topics that were discussed during
this session included active market sectors, BIM developments, and strategies
contractors were using to cope with the economic conditions. The entire industry
is seeing far less work than a year ago and backlog is shrinking. The few
projects that are being put out for bid are seeing many more bidders. This large
influx of bidders on projects has driven down bid amounts. It was pointed out
that these low bidders are frequently small firms getting in over their heads and
there will likely be a significant increase in failure among construction companies.
Some of the active industry sectors include healthcare, senior living, and energy
retrofits. Residential projects were cited as being the most inactive due to the
tightened credit markets.

During this panel discussion there was also an interesting discussion about how
companies are coping with the downturn in available work. The larger
companies stated that the reduction in work has allowed them to spend more
resources on research, particularly in BIM. On the contrary, the small firms said
they have reduced their progressions in BIM implementation due to shrinking
resources and an increased need to focus on marketing and obtaining work.
Employee training has also been more active. Firms are seizing the opportunity
to educate their employees during the lull. Most importantly, companies have
ramped up their marketing efforts. They have not only been marketing to past
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and current clients, but also have started seeking out potential clients that they
have never worked with before.

Following the industry panel there were three break-out groups with different
focus topics: energy and the construction industry, business and networking, and
BIM executive planning. | attended the business and networking session
facilitated by Chris Magent because | have already been exposed to BIM and
energy in buildings in academic classes, however business and networking is a
topic | have not had much exposure to.

In the business and networking session the need for diversity in market sectors
was emphasized. | found it interesting that one of the methods being used to
achieve this was joint-ventures. Joint-ventures have allowed companies that
haven't worked in a certain sector to team up with a firm that is established in
that sector and obtain experience in the new type of project. At the same time,
these joint-ventures have been created to increase bonding capacity and other
project requirements such as minority company involvement in project teams. A
guestion was posed regarding the difficulty in obtaining cooperation from both
firms in a joint-venture; however from experience it has been noted that as long
as both companies have similar values there are no problems because both
project teams can focus on the same goal: providing the owner with a quality
project.

Another topic that was brought up in the business and networking session was
trends in project delivery methods. The industry members all reported that they
were seeing a rise in the number of lump sum bids coming in. It was
acknowledged that this increase can be primarily attributed to repeat clients no
longer having projects, resulting in a shift of the types of clients. It was also
mentioned, primarily by Balfour Beatty, that there has been an increase in
Design-Build projects due to the increased government work that has been
created by the stimulus act. Integrated Project Delivery (IPD) was also
discussed during this time. Rob Leicht from DPR Construction joined our
discussion at this time to act as an ‘expert’ in this area since he has done
significant research on the topic and DPR is a leader in this delivery method.
There was confusion surrounding the definition of IPD. Rob defined this as an
‘integrated design-bid-build’ contract that is signed by the owner, designer,
construction manager, and subcontractor and allocated risk between all parties.
The best definition was from Southland Industries: ‘A Design-Build project done
right.’

Attending the PACE Roundtable gave me some ideas of potential thesis topics.
The first idea | may want to pursue would be regarding LEED/Sustainability. My
project is completely state funded; however there are no sustainable aspects in
the building. | may want to speak with the owner and first determine if there was
a reason for this and if not, possibly analyze the implementation of some
sustainable aspects into the design as well as the construction. | want to also try
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to apply some BIM applications, such as 3-D coordination, into my research;
however this may be very difficult since | still have not been able to obtain the 2-
D CAD drawings for the project.

Two other issues | may want to investigate involve the project delivery method. It
is currently being delivered via a Design-Bid-Build method. | may want to look at
what an adjustment in the delivery method may do to the project. The project is
also being funded by 3 different sources, however only one of the parties are
overseeing the construction of the project. There may be some interesting
issues to look at with this ‘joint-venture’ as well.

The PACE Roundtable was a great opportunity for me to not only interact on an
interpersonal level with key industry members, but also learn first hand about
important developing issues in the construction industry. Without this
conference, coming up with ideas for my thesis research would have been much
more difficult.

Key Contacts:

Robert Leicht — DPR Construction — Integrated Project Delivery

John Bechtel — Penn State OPP — Integrated Project Delivery/Owner’s
Perspective of Delivery Method
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Appendix 1

Detailed Project Schedule
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etailed Project Schedule
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Detailed Structural System Estimate
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Detailed Structural System Estimate
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Detailed Structural System Cost Estimate
Hand Take-Offs
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Detailed Structural System Cost Estimate
Hand Take-Offs
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Data Sheets
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03 11 Concrete Forming
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03 11 Concrete Forming

03 1113 ~ Structural Cast-In-Place Concrete Forming
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0730 A0 @ | |7 s 850/ - 35 1300 o080 128
740 04 ¥ |80 700 57 3050 0Rs 1A 118
1750 ELx] @ oo ow 3 | ] 1245 ms 7450
G7el o € A a9 11,20 (T}
I 4 6] 1T 2 16,15 ad
B0 i e filler, bar precstconcrate, &4 00 18] 77 M 1555 Y150
D02 bars 6! 4 00 5.5 17,50 4 1
0805 20 bure E 56 | 51 " 1545 448 6
DR07 W ho B a8 |7 5150 7350 1] 7350
a8 #10 bars Cho| 40 1400 4] Al 19,75 12375 164
900 11 bars [5] 3 135 4 il T e L 1 ¢
i #14 b Hooram A kX 3sc 76
1000 Slaea byoe v Parmous filc, T crifica! shuchares, #6 bars [6] w1 i 4 1355 GG f
1210 #7 bors 6] 6 s | Ly, AR 5550 75
120 # b i B ¢ s 51| 49 1995 | 4295 B1S0
1230 | 49 hors 7 @ | ige a0 aer) | o4 5050 15.&5:. e e
1240 | #10 bars Gl | 0 (0o 48 TR L LA L 7
1250 | 11 burs T ] 1758 7t 2. 5n| 15850|
1260 | 14 brg [€l ETRPET i W
1270 | #16 liss | L |16 ason || e | 1% sl wFs
700 Welioble ol coupte, e hveadd, 4 bars B Ble |10 5 1o) 0 Izl ledr 1
2000 | #5 0 | [ 43 A1) B L e @
200 | # boss B | 4 0 |1 05| L EaE 18s0
W0 | 7 b G 3 50 T .8 e el R T 1
a0 | 48 b : e e ez || ‘ Geas| 0 a0) 053 5[ 0
500 | 9 bus ® [G] 00 R e T L -5 6 i AR 8+ B
2600 | 10 b G| i 820 10050 18k e ]
e | £ s @ | o [ao] || was| s omio 8 4450
i #1d bas &l el oaee| | | rmse| 1505 M0, W S0
| o |48 a4 | | 155 7m0l  suss 70

2900 #18 bars

0321 10.60 Reinforcing In Place

015 | REINFORCING IN PLACE A415 fode 60, ind. e, boox—— Rog21 1610 |

“Beurns & Giders, #1047
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D |
0200 |
050 |
1300 |
1370 |
0380 |
0340 |
0360 |
1360

03 |

03 21 Reinforcing Steel

o
i Daily  Lohar-
03 21 10.60 Reinforcing In Place - | Crew Dutpur Hows  Unit | Moteril
i 10418 PO 1090 (8] j}_niml ZI0 11852 Ton:| 1,550
Columns, #3 1 87 €] 150 2138 | | 1550
#a 1l [€] 230 1308 | | 1580
Spials, hot ralled, 8" re 15* dinmatur 6] | | 220 14545 | 2000
15t 24 diomater ROZ1I0:40 [ PR D I A
247 1o 36 ciamtet [l | 230 139930 | 1 128
367t 40 dameter BI040 [g] | 14013.383) 0 {178
48 64 damnter ety &) 250/ 12.800 '1 1925
47 b B4 dameter RO3710-70 - [] | a0 12308 0e0s
84" ro 94 dameter € | 20017852 AL
[G] | 200 Heni | Lt
1G]

2000
7200
211
0
2400
#10 |
2470
T30
2450
1500
1520
1530 |
2800 |
2107 |

Use:the Fallowing far o rovgh estimuts quida

@l [ =

FBtn#70

!
1
|
I
(!
i

Tyuice! in place, mearana, undar 10 tan jol, 33 10 47 4 Bodml 180

8t £18 i
10 = 5000 b, #5310 #7 G 20
#n gl | 3
S0 - 100 tan job, 73+ #7 & [l 220
#tld | 510
Dwar 100 fon job, 33 - #7 Gl 230
#-#10 @ s
Wight st sheal, Goudde 75, 414 bave ealy, odd 6]
Unloadireg. & serring, oo fo above -5 |00
Cring cast bar nneing, ad 1o cowee, sininum 135
Aveluge : p’ n
Mo w |35
Dawels 7 foet leag, defmed, £3 (G |7 todmy 520
# @ |
# @] | s
s G | 30
Loapar et hemvies dowes, add & G |
Sanoath dowels, 12 lang, 1747 ar 378" diomatar [a] ‘ 140
EAR" linmatar G |
34" fiematar [l | l o

|
Duwed slmvns foe CIP el ?.1|||rt_§'r.\itsu| R | I
Sleave basa, plasic, for-5,/8% srmooh duwel steave: fostem to:adge fom i'l Fodm! 700

e plosic, 12 lang, Tor 5,/ smoothdowel, snop anim bosa 400

Slawe base, far 3,4 smonth dowal sleive 175

Slanye, 17" g, bor 374" smowth diwel 350

“apve base, i 1 smoath dawel sleeve 150

Stape, 12" long, bar 1™ snoath dowel . A

Dol caps, wisual warning anty, plostic, #3 to 48 ? Rodm 600
o 10 740
[mpolenent protective, plostic, #4 fo 8% v 80O

|
v
ol o |
1.557 |
15,238
10.447
[4.545
10313
13913
10

500
A5
A9
1400
031 | fo
QSRS
087 |
0|
2 b
|
'EB! i
:_145-i i
40| B |
oao [l
Nag
3

053
w2
il
m
m

_03 21 10.70 Glass Fiber Reinforced Polhzr Bars

o
HIIETH
Wi

GLASS FIBER REINFORCED POLYMER BARS

W bor, 43 s T
3 har, G972 s fr

2009 Bare Cosis

‘ Tatal

lobor  Fqipment  Totol [ncl O&F
TR0 Z080. | 2578

%0 | 2501 ‘ 1950

60 | 20 | 1

$50 2650 | 229

450 255 | 4,150

620 s | ams

595 A 24T

8901445 JE L e Y

5500 | 2,550 'a,-mu..m
530 2630 | 3075

4007 100 d

145 -
R 2300 | 807
1525 530 2955 | s
1,575 i) 275 i
1400 e PRI EED
1,575 450 2 D
1,57 140 WA
1575 20 IR
1,550 a5 199 ndm
153 TE& Lt
450 150 arag 47 50
1 585 R T |
26,50 .60 5100 82
R 2 5 13
i 1352 2000 285
I 1k 148 262 348
Bl e a2l b
15 1m 450 608
a5 8 1.8 pild
12 sall v
an 570 | 181 180
Ler a0 ‘ H?‘I 13:50:

| 1

|

Seo s ‘ 230 | 346
103! a9l rerl s
A R 153 347
108 104 210 286
i 238 1 15
AL 103 19%
5l an .40 201
1o 3510 K 274
195 9 M 34l
35 35 B
4 a8 5

Smiddy 35 of 47



Pearland Recreation Center and Natatorium — Tech Report #2

03 21 Reinforcing Steel

1032110 - Uncoated Reinforcing Steel

Baity  Lithes 2009 Hore (gss: Tl
0321 10.7¢ Glﬂss Flber' Reinforced Polymer Bars Cew Dupot Hor Ont Boern L fupmenr T el 0aF
| LE: b T, ,J',.'
S G'g 1.0F
IS 135 25 |A%
(I s it 147
et 275 na 24
a0 &9 Lar, 800 lbs,/ 41 ] in ERL
(50 10 bar, 108 Tbs/ 7, v |, das 345 380
1500 h*; Banls, o |:-¢[ :Jcn;l b | | b 1 1.0 |
l:l:_:‘_ 21 13.10 Galva_plg.zd Reinforcing o '
0010 | GALVANIZED REINFORCING I .
1150 J'de 1o wneanted reinoring pn{e far ;&hﬂnumg | T AT T 1,250
. . 5 e
_ﬂ_w | 16.10 Epcgc_s; E@E?d Reinforcing o
0016 EPOXY-COATED REINFORCING
fron A to unconted seinfording price for cooliig with epoxy Toil 65 B4 a0

_ Uncoated Welded ‘Wire Fabric
03 22 05.50 Welded Wire Fabric

0010 WELDED WIRE FABRIC {570 4155 R
nozn Mode from recycled matarals
00 Sieor
LY Bt -WLE S WEA (100 20 1 por 05F N [G] 2Rudm 35 | 457 C5F 18.05 A0 3E55 LS
iE] Td WA WA D00 3T I parC3F. | 3 5 | W W LR
=360 QW0 WELT (6 4 B) 44 To pur 5.7 P il |:ﬂ; 557 ‘ ;| s [ fsi sl
1650 A4 WRG WL 6] 6] b per 61 el [ ..593 [ | sosol  cmsol Lo msr
070 AV e (4 5 ) 85 Lo, par C5F, : 6 v | 25 | o40 v | o 6830 28800 IS I €L
070 | Rl - | . ! | i |
1R du?- @by, 31 L/ CEE, Soom & columa wiop [G] 7 faim 6,50 ‘462 C5F i 1 1| 2%
190 252417 polw, for gunite reinfocing G " k0 pder 85,50 1 17550 | 285
0323 05.50 Prgstressmg Steel o - P
OI0 PRESTRESSING STEEL R 3650 [ ' |
0100 Greutad s, pesttensioned n fele, 50 span, 100 ki [6] f'c3'lizo 083 b f 288l 28, (AR alf
0150 300 iy @ | 2700 024 ‘ B LR R 1V
0300 100 span, 100 dp @ | | oo \mes ) | | am) sl 193 A
03t 300 kin [&] 3200 | 020 202 52 03 AW
0500 200 spar, 100 kg [&] w0 M 23 37 it} 3348
0560 Hi ks € wo og| | [ 7 0 1 s
0RO Goouied bars, 50 saon, 4% iy I 00 0 | 101 ol 230 a08
040 48 ip &l | '3200' 0z |,41| B T 206f 1
100 75" span, 42 kep CI ‘aﬂun,.uzn; I e BRI S
60 i
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03 31 Structural Concre'te |

Uity Labor 9009 Bore Cosh o Total

03 31 05.30 Concrete, Field Mix b Dul Hoors Unit Materinl  Lbee  Equigment  Totnl L

{11/ | CONCRETE, FIELD MIX RO33105-66 :

s FOB farms 2250 psi X 1] [ | 0 7
_i 3000 psi " 04 ! : o 0

033105, 35 Normal Weight Concrete, Ready Mix v ) -

D010 NORMAL WEIGHT CONCRETE, READY MIX, colicred RIS 0 | e

0or? lneludes bacal npgragate, sond, poriond cermand, and water | ! | ' |

0015 Eacludss ol addves ond featments ROF310520 | [ ‘ ; : |

0020 2000 s ' | Y, | il ey ) S

050 | 4500 si RIA05501 | | ‘ Bl | Wwe |
1400 | 5000 psi '“’1 i et e 41 ' m | R
I 4000 psi - | ik ‘ by ‘ agr |
12 | A000 psi | I | | 204 e L[
13 10,000 g | |3 23 320
14 2,000 psi G55 345 390
1600 Far high oy sangil csme, ol 10 !
180 Fry stnchusol [ghivesight wil reguar sund, oo | 25%
1300 P winter canarate {hot wtar), nod 5,25 5.25 580
1400 For hot wenther conoete iced, i 720 1.0 7.90
[EH] Fer miflsunge wiier ieduce, ode 395 395 435
1420 For Fafrionga wains reduce:/superlosticizer, add | 5.5 545 640
430 For ratarder, el | j i L
[440 For rar=Chiarice ozcebertor, odil | 470 475 il
1450 For Chlands naeehertor, per 1%, odd [ 225 E15 1.03
1440 o fibe weintorcing, syathats ©0 Lo ALY, acd | 4 I3 £.40
1505 Far Soturduy delivery, udhd | 4- 5.50 | 5:50 | £.05
1513 Far truck: holdig Awaiting fime:pist 15t it per lod, udd I | 1551 faoe | TE 0
1520 | Forshorload (s e ¢ CY), i e ond ! Al bl R ) ' S R
2000 | For oll ghtweight aggregats, odd A fi |y | L
03 31 05.70 Placing Concrete N
0011 | PLACING CONCRETE RENOSTOY i
0020 Ilutes abor-and equipment fo ploce: wnlilbiote . BT AR )
0050 | Beams, alewate, sl heams, pumped : § 16040 ] 0
0o | Witk erare andl butkes i N Ta
200 | Lurge beams, oumped ! o 46,50
0250 | With rune ol bucket I 7 |45 TB.50
0400 | Cobumns, sgucee of round, 12 thick, aumped o0 | e i
(450 | Wit rene oo burket CF | 40 127
{400 | 16" fhick, pimgad b S R T
0850 | With caane ond ucket b o B3 5250
0800 | 24" thick, pumperl G20 | 92| 4 4550
) With crane and biucke! 0 73
000 | 36 thick, punped

6t It]" thi k |~Um|>ad

1550 i With rone o huckat ; _I j .{-F:-: i L .
1460 | Slobis over 10" fhick, purnped ! o ; [ED 180 |- 1644 7550 [
o4 :l
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03 31 Structural Concrete

i T
Daily lobar- ‘ 2009 Bare Costs Tohl
03 31 05.70 Placing Concrete . ew OQuiput Hoors Unil | Materiol  fohor  Equipment  Tolol Incl O&F
W Wihaoe and Bucker [ 7| 130 SSHICE ' T T L e T i
1900 Foutings, ontinugus, shallow, direct chute % Y 400 13.20 43 13.43 4]
1950 Furpad L 150 AT 14.45 5.25 19.70 i
i With crana and buchet G790 800 7750 1330 40,80 58.50
Fotings, torfimius, desp, direct chute (% 140 343 1135 k1) .72 17.80
13.554 §94 16,49 26,501

22,50

O &5 Y, dfirect chuta (4 | 120 400
Ths Pumped 20 150 A7 | 1445
o With ¢rane and bucket (1 | 106 170 | 14,50
Lo Foundetion mts, o 20 CY,, desct ol (5 | 380 137 I | 453
0 | urnped : | C20;| 4o 1605 | ‘ fo S8
| 4 rono and buckat | cr | 300 - '

n Wit s, Lo rmanes thn § 4 30 .03
il W o buskat, o iy ) O |17
] File cops, under 5 CY, diect chute 4 % 53 17,45
| Parnped =200 1100 582 1975

R With ernnw and bucket 67 B0 500 3l
pooas Pilo oy, 5 €Y. 40 10 CY, dirict chuste b 6 175 M 708
il;l 90 Purnpad @ 02 10 045
' 150 Wit tromm anel bocket 7 5 180 145
A0 (e TOCY, direct chune v 5 23 0
1050 | 20 &7 105

fumpmd

Owar &% thick,” dieet chite N £ %60 |
Pumped CH 185 44 1175
With cone ard buckst o745 4 17
Walls, 3" thick, dirsct chure 4 %W 433 17.65
- Pimped fron oo sg o 2H5QpS
Wi e bcker | GF B0 sl | ar
27 hick; divoet chite ; 1585}
Sl j 19.75|
With ¢rane ond budat .40
15" Hhick, dirar thuura g 1510
Pumoerd Erii N R 16.10
With trone ang Luckar 7 LR 28
M uBIKTste: dumping, ookl fa ploing costs chove
 Walking cort; 50 hou, o OF S S & BSS
o 150 b, o . ST L 11.95
250" hou, od . 40 15,50
gt S0° b, el | 158
150 bawl e fdT
50 Doyl g )

13,63

n
575 |
11,95 615 | .50
IR AR
197 Py I i
(VAL

2 1] ]
ar 174 Y]
i 18.23 .50
7,20 .05 38
1495 4595 63.50
A0 9.35 1425
395 1480 2]
3 I O 34
| 164 11.55
329 Ll 1S

LA 1975

al 991 15.10
£y w0z s
125 2 15

S8 e@m 7
Tael o manl
TASES 4595

B THEE
100 2495
330
a.al
]

112 10L67 | 5.
240 14.25 Py |
107 18.57 Pl

B ity .45

1 71 !
¢ i 11,95
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03 35 Concretz leshmg

Dol Lo o Eﬂﬂ?kure[nsls T
b Oupy Hoerr  Unit Mol Lobe p Tl Ind OAF

AB00 004

ol sceeadl, bl Soar, ol fant 000 072 A3 A3 A4
ol s 0 e, monwal fial & bioe fies| (i R A7 mn
I Minrwol seest, au' ool manuol flacs, mande: stael el W 1a% 0 R 1.02
(] Mo sereed, ot Haet, maching feat & ol belebehng: CHOC 1415 04 s T8
030 Fope sooed, hull fleal, moching Hoot & towel |walk-gehind! : G100 #4060 Al a9
(1350 Power scread, b floal, moching foab & frowel {rideon) .EIUE 4000 006 | | M 5
DAOD | Innegelopping nfih,using 112 i, 216 hick '(mu 1000040 | 5 m| 172
0450 1 28 thick ® i (950 a2 | b | 1.95 274
05010 4 thick 550 | 047 i 3 2 8W
e 1 tick 50| 053 5 247 368
[0 Giranolifaic foppiag, lnid after, 751142 mis, 172" fick Rab | ed 19 ; 307 178
I 44 ik I I B R 7.3 41 380 4.50
0350 1" fick. 575 .0 57 23 42 347 4.70
(1950 2 thick b ' 500 .080 115 | 278 4 4.3 595
120 Hemy daty, 15152, 34" thick, preshirunk, gy, 20 MSF | J aa | 25| 73 4 J5 s 815
1300 100 Mar 380 108 g Ll B3 43 .55
T80 Fanesar focal apgranat finich, minimum 10eli - 875 013 2 AR 71 e
| 640 My &t 7 B b |37 167
1500 Flear obrasives, 22 psl, ummom gxide Ba0 oo A b il 1.
1450 Sieenn tohide ESG 00% Al it i |
a0 Flaor hordenes, m ligar seevice, 50 psf, wdd 50 | 00% Al b &7 105
050 Matiuny seriica, .#5 paf 780 0m el A 117 143
e Hamy servicz, 1.6 pst 850 02 .01 Al 1.48 1.80
2150 Faetr | |5 sl 515 01 1453 X 205 245
2300 Honewzrallc, Bight sarvice, .50 psl B30 Gy | X 34 5 T
fiitlinr sz 5 sl Tst | it 4] R i
e Heawy seroie, |00 pst 50 013 45 Al 2 R
a0 Era feawy, 50 gl v M My 6 ) .21 1.55
ZE00 T racs weanng surkace for mnnnllhlt floors | |
0 20 . < LB oS0 0a [ SE S8l e e | e
3000 Floor eolvsig, custad v, minieun (0.6 ps'), ode to b 1ot | | 1300 006 l . 43| er | 47 Al
3050 Masimum (1.0 pst), add o b i it i'ﬁ?i 0s | | il I 49 ‘ J.EU; A0
3100 Colora pavidar oily | | | 12 Tl | f 21 8
J4i 12 Vg vsing 0.6 pst povdsred coior G081 ER0 | Oad | S Ll 237 Al 7591 b0
3450 172" swapng wsing 1.0 ps? povdarac celor [ 50 osa | | 515 230 A1 206 | 540
3800 Dustprocling, soiepnthasad, 1 con' [ 1k 7900 004 7 16 | ik A3
350 2 tous L 41 M | 85 102
400 “Eponybusad, oo o [rs0n | saos | R )
150 Tods s uua‘ | 2| "'”| LA e
4400 Seur finsh, float B TN { ] 1307 / | 163
4500 St rawe iish Lo a0 |0 | ‘ 15a| s
160 Siicon e T, 25 pel [ v 150 053 o M |
03 3529.35 Control Jolnts, Saw Cut B y
0010 CONTROLJOINTS, SAW CUT ' TR T [
D006 | Swwcutin grean concrafe | | | i il ! '
0 1" dth G 2000 008 | LE 0 | a5 w0
[0 1172 captly | raog 007 0 M i 52 o
0l60 3" degty 1600 010 o ~i1 .ua| ol a
0800 | Cloan el centres joi of debiis 2 | sonn g0 ; | 15 | 05 Eir A
&é
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05 12 Structural Steel Framing

Dty Lobor 1009 Bore Costs Total
05 12 23.05 Canopy Framing (e Oupet Four Unt  Materid  lobor  Equgmenl fal  Indd DEF
0011 CANOPY FRAMING
020 i and B mebars, shop labncara ,,_E,__ B3 01 b 180 A A4 237 1.B8%

05 12 23.10 Ceiling Supports
{614 CEILING SUPPORTS

1000 Frtrune ot /Talding parttion suaparts, shap fobrated G H & 58 L 0 n 1.2 5623 7650
100 Linear zcalernfor dont supgons i 228 137 103 960 g0 WS
1200 Lintes o shell trgles, Hunp, axteos hot dipped qofy iG] %7 0 1050 540 50 26.40 1250
sl T cers preveer perit instend ol goi & FL T (U 1175 bl 50 23.45 .50
1400 honitar-suppart, calling hung, exponsian beod G B ke 475 360 3350 gpes0 tLE0
1450 Heanyg Iroen pre-ss msonts = b .53 510 T 250 HES0 10
1400 Mt sugparts for ertned dors I A i » i 340 1350 LRETRI N
1700 Patitan suppart for hatsyy Foldlg prtitiens, witheut gotkst 5] | 1338 LE 68,50 | 4050 S0 360 B8
1750 Siugpors o pocket oy G | w2 o] | of amo | G s geas)
2000 | allng il & G door suppors () 3wy ] 5BSD|  AES0) B 0A9N) MG
7100 Spierday ipht supports, expomsion bl fad vo coiling sink: ] I LR R 161 1675 39075 1585
pL] Hanp free: preset msarts (6 17 1E41 * 210 171 11,15 RLYA R 460
0 ol parlitien seqpart Gl 36 | BEY  LE £B.50 40 172 a2 151
BS00 Yoy bl gty support B I (i IR S " AN . BT A1 S 1A
05 12 23.15 Columns, Lnghtwelght N

{110 | COLUMNS, LIGHTWEIGHT

i Lightwaight vnits {lally, 31,/2" diamsten E2 TR0 072 LE 610 313 743 IRl 14.50
105 A" dionte 500 062 - 8,95 n 1.93 13.59 1655
5600 didjustale jock past, ' maxenain beight, 2:3/4° diometet [6] fo 3 3 a6.50
sB5( 4 A diamete o = ., o E & 5 W ".1_ — . _'J]_ 1
05 ‘12 23.17 Columns, Stmctural . ) _ — o IR I
Q010 COLUMNS, STRUCTURAL 05127330

s Whiade from racycled moterion

] Shig foia't for 100<mm, 1 story projen, befted connedlions

[iE00 Stanl, concrate fillee, e shrang gz, 3+1,/2" dimeter £2 b0 8% | LF 4%.50 370 7.64 5584 S50
(1830 A" dinmete: 780 ' 072 55 313 b5} 630 4850
oReo £ it 7 0w L 55,50 rR M AY.40 1850
0930 4" dnmete 1200 | .47 & 2.0 | 45 G048 101
1940 8" iorater N 851 B7 221 158 LA 167
1| Fe alvunizing, odd | | I 40| ; | 401

1300 | Forwebtiss, g, efc. odd per gzt b )lSﬁﬁ 945} JI{IEl 1.50‘ A | 188

1500 | Stesl pipo, e shany, o conere, 314 57 Gamete 6] | £2 16000} 004 | 05 LSS T s

14 | £t 12" dimete j@1 mm =T 155. e T

1700 | Siue pige, we shong, mo IRt * dioepater x 120" €] | 6| 93| k| 188 s 25450

1750 | A" diomeatar i 12°-0° € 58 | 968 | 270 12 i | M|

1600 | 7 domate £ 1247 @ | @) | | i 3 59

st | 4 duete 140" | | sl | | o0 | e |k LS
1900 10" diomesera 1640 1| 48 prery o ! 1325 i 51| 3650]  TATESDY BT |
1950 | 12" diometer 180" 16l | 45 1AL | LITS 54| IS0 ‘EBETALY SZOTA
3300-5 Struchural uing, squnra, ASGOGTB, 47 to & sguure, hght section Gl { | 17a70ii00s | b ‘ 1.50] ,zz! 15 T e
4600 | Henvy satiion @I & |32000; D02 " l, 1.54]! s 15 163 T
4000 Canerete fitad, add | LEi |} 40 | 404 445
4500 | Stcromal fubing, 5o, 4" k4" § 1472 1270 Bt 55 56| B | 248 a1 kli] i | 3

80 9
36500 171250

BT a3 Ay 1407
10y 1[I"z1g’?"xlh-£l'”

5200 | nuw ssthun
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1300
150
13610
1580
(i
1740
100
71
2300
2320

F =
=T

b S0

E =

300
Tk
3o
3300
3500
3570
300
a0
3940
2940
2940
2980
4100
4300
4500
4700 |
470
A0
470 |
4780 |
4500 |
| 5i00
5300
5500 |
5700
5770 |
50 |
5760 |
Bl

05 12 Structural

(3L
435
50
158
377
wBf
W B
w30
34
148
158
|
i

Wb 26
4
wdll
550
no7
WIdxdh
w0
i
5 Al
B85
whh
W Tk
n it
5 106
W2 wdd
w50
162
16
w83
193
A1

w122

Wi 55
162
1 6
BT
]
194

o 10#
fahb

Stel

Framing
for Buildings

72

GEEEEEREEEEEEEE E

EEEE

o

- B IeEREEEEE

&l = [ 2 & &[]

I

(rew

[

Doty Lobor 2009 fors Losts
Outul_tours Unil Moteril _ Lodor__ Equipment
aan oee LT 43 R R}
a0y 4if S0 215
LI 3250 35 230
750007 9550 an 237
I o 177
S0 038 e | 33l 171
EL 7 43 YR 17
B0G 060 49250 171 193
RV 5 101 115
ATV R 7 1.1 ils
| BOO 070 IR e L R |
0 014 {i+fifee gl
a0 07 . i .'3.3u| T
oz Goen | iy

1084

036

[ 1036 .

10
oo
1000

00 |
105
[0 0
' o

1o
110
1080
1080

1050

0 |
0
int
[iiH

=]
= E

o
i
|
e
i |

[l

307
307
..

14|
143

19815

13|
B7.73 |
116:30
8347
162
B1.67
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General Conditions Estimate

General Conditions Estimate

ltem Unit Unit Cost Quantity |Total Cost
Admin/Secretary MTH $3,200.00 5 $2,555.00
Assistant Superintendant MTH $7,600.00 13 $98,800.00|
Superintendant MTH $8,227.00 13] $106,951.00
Pro ect Engineer MTH $7,145.00 ‘13 $92,885.00
oject Manager MTH $8,346.00 $54,249.00
Senior Pro|ecl Manaier MTH $8,660.00 $1 2|990 00|
Jobsite Office MTH $486.67 $7,300.00]
Temporary Toilets MTH $313.33 $7,700.00|
Barricades MTH $66.67 15 $1,000.00]
Constructlort Signs MTH $60.00 $900.00|
ﬁters MTH $133.33 $2,000.00]
Temporary Electric MTH $1,000.00 $15,000.00
Tempt::raryr Water MTH $46.67 $700.00
rary Telephone MTH $646.67 £9,700.00|
Misc. Clean-up MTH $233.33 $3,500.00]
Site Clean-up $2,500.00 $2,500.00
Final Bwldmi Clean- UE $37,000.00 $37,000.00
Trash Removal MTH $966.67 15 $14,500.00,
Blueprints $3,500.00 1 $3,500.00
Safety (Drug Testing, Equipment, etc.) LS $1,500.00 1 $1,500.00|
Hand Tools LS $6,000.00 1 $6,000.00]
Engineering and Layout LS $2,000.00 1 $2,000.00]
Incidentals LS $4,000.00 1 $4,000.00
Insurance % of Contract | $16,786,542.00 3%| $§503,506.26)
Bonds % of Contract | $16,786,542.00 2%| $335,730.84
Q&P % of Contract | $16,786,542.00 4% $671,461.68)
Total $1,998,018.78
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