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Executive Summary

The following report contains: a detailed project schedule, analysis of site planning, a
detailed estimate for the structural system, a general conditions estimate, and a summary of
current critical industry issues for the George Mason PE Building Renovation and Expansion. A
detailed construction schedule was produced by taking the schedule from the previous technical
assignment and adding to it. This schedule contains 172 activities and is broken down by trades.

By breaking down the schedule in this manner, the sequencing and work order become apparent.

Site layout planning for the superstructure phase of the project was analyzed as well.
Since this phase is broken up into two separate sequences, several site plans were developed
showing the site layout for each sequence. In developing these site plans, it seemed interesting
that only one crane was used to erect the steel. The structural system for the new addition seems
large enough that using two cranes may have been a better option. The schedule and monetary
impact of using two cranes instead of one could be an interesting aspect to research at a later

time.

The detailed structural system estimate was calculated using MC?2 Estimating Software.
An easy to read estimate summary broken down by CSI Division shows how the final cost was
obtained. Through this estimate, a more in depth analysis of the structural system was performed
than in the previous technical assignment and specifics about the structure were learned. The
general conditions estimate was calculated using RS Means Building Cost Data 2009. Included

in this estimate are the CM’s staffing fees, general project item costs, and temporary utilities.

Lastly, critical industry issues discussed at the PACE Roundtable Meeting were analyzed.
The PACE Roundtable is an event for students and industry members to come together and share
current information and issues going on in the industry. The issues discussed at this meeting
included LEED, BIM, and Energy and the Economy. The current issues of the economy crisis

and how it affects the construction industry is the specific topic analyzed in this paper.
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Detailed Project Schedule Summary

As previously mentioned in technical assignment one, the construction schedule for this
project spans a time period of approximately two years. The preconstruction phase started in
May 2007 following with the construction starting in October 2007. The completion date for the
PE Building is set for April 2009. The detailed schedule was produced simply by revamping the
previously made schedule. This was done by breaking out each general activity into the
activities of the different trades. In doing this, 172 activities were scheduled. Some of the
different trades the schedule is broken into are as follows:

e Demolition

e Site work

e Concrete

o Steel

e Mechanical & HVAC
e Electrical

By looking at the detailed schedule, the sequencing, work flow, and in what order the
building was constructed can be recognized with ease. The PE Building has been strategically
phased by the different building sectors. These phases include:

e Cage Gym

e Linn Gym

e Existing Core

e Mechanical Room

e New Venue Gym

e New Venue Gym Public Space
e New East Wing

On the schedule, the Mechanical Room and New Venue Gym Areas are part of sequence 1A and
1B. The New East Wing is Sequence 2 and the renovation of the existing core is Sequence 3. A
couple activities found that do not follow the traditional start on the bottom floor and build up
are in Sequence 3. In this sequence, the MEP rough-in and hanging and finishing the walls of the
upper level are done before the lower level. It has yet to be determined why this was done, since
the rest of the work flows in the traditional manner. The detailed schedule can be seen in
Appendix A.
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Site Layout Planning

Following up the site plan made in technical assignment one for GMU’s PE Building, site
layout planning needed to be done for a critical construction phase of the project. In this case,
the erection of the superstructure phase was chosen. The PE Building’s new superstructure
includes steel erection for the new Mechanical Plant, new Venue Gym, and new East Wing.
These areas are broken down into two sequences with the Mechanical Plant and Venue Gym
being sequence one and the East Wing being sequence two. Figure 1 (below) shows the site
layout with the respected sequences. Note that prior to this time the existing East Wing has been
demolished.

Linn
Gym

Cage
Gym

Sequence
2

Existing
Core

Sequence

Figure 1.
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Figure 2.

Figure 2 (above) shows the site layout for sequence one steel erection. Note only one 70
ton hydraulic truck crane was used to erect the steel. The site plan shows two cranes only for the
purpose of showing the work flow from West to East, which is represented by the (red) arrow.
The material hoist follows the crane and is used to hoist men and tools to connect the steel
members. The (orange) arrows are the entrance and exit to the site. Material staging on the PE
Building’s site is rather limited to the South and East sides of the site due to congestion. As
Figure 2 shows, the staging area for this sequence is South of the new Venue Gym. Note the
trailers shown do not include the CM’s (Gilbane) trailers. These are trades trailers only. At this
point in the project, Gilbane had their office set up inside the existing core of the building. Also
note that the parking shown is only for Gilbane personnel. As mentioned in technical assignment
one, the subs had other designated parking areas on GMU’s campus.
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Figure 3.

Figure 3 (above) shows the site layout for sequence two steel erection. Again, note the
multiple cranes are only shown to portray the work flow from South to North represented by the
(red) arrows. The material hoist again follows the crane with the purpose of hoisting men and
tools to connect the steel members. For this sequence there are two staging areas, one at each
end of the East Wing. This may not be the most ideal staging setup, but again options are limited
due to site congestion. Note in this sequence, Gilbane’s office is now outside in the trailers since
this steel erection hinders their ability to enter from the East side until the steel sequence is
complete. No site plans were able to be obtained from the CM to compare and critique to these.
Larger, scale versions of the sequence one and two site plans can be seen in Appendix B.
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Detailed Structural Systems Estimate

The detailed structural systems estimate was calculated using MC? Estimating Software.
This estimate encompasses the structural system for the new construction on the GMU PE
Building. The new construction includes the Mechanical Plant, Venue Gym and public spaces,
and East Wing. The structural system for these new areas is a combination of the following:

e Concrete Strip Footings

e Concrete Slab on Grade

e Concrete Column Footings

e Steel Columns

e Steel Beams

e Elevated Composite Metal Deck Floor Slabs
e Metal Roof Deck

Figure 4 (right) shows quantities of the concrete and
steel components of the structural system. _

Item Quantity Unit
Concrete 1316.69 CYy
Steel 332.61 Tons
Steel 744 Pieces
Figure 4.
Figure 5 (right) shows the labor, material, and
equipment costs for the entire structural system. _
Description Total Cost
Labor $2,150,917.80
Materials $419,347.59
Equipment $37,022.37
Figure 5.

The total cost of the structural system obtained using the MC? Software was approximately 2.6
million dollars. For more quantity and cost related data, see quantity takeoff sheets and the
estimate summary broken down into CSI Divisions in Appendix C.
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General Conditions Estimate

The general conditions estimate was calculated using RS Means Building Cost Data
2009. Itis a representative of what Gilbane’s general conditions estimate would include. Some
items included in this estimate are as follows:

e Staffing costs

e Jobsite Office costs

e Vehicle/Travel costs
e Temporary Utilities

For a more in-depth breakdown, see Appendix D for the full general conditions estimate as well
as supporting RS Means data sheets.

Critical Industry Issues

During the PACE Roundtable Meeting, there were three different breakout sessions that
discussed various topics and how they affect the construction industry. The topics included
LEED, BIM, and Energy and the Economy. Given the current economic crisis, the topic of
choice was Energy and the Economy. During this session, industry members explained how the
crisis was affecting their projects and ways of doing business. The first affect brought up was
material escalation. This is a major issue due to gas prices skyrocketing, which leads to higher
freight charges and delivery costs. To manage this, contractors are buying out work early and
including price guarantees into their contracts for projects that span several years. Owners are
starting to demand more emphasis on the design of control systems for their buildings, as well as
caring more about the life cycle costs. As a result of this, energy retrofits are becoming popular.
There has also been an increase in European and Japanese products being used, specifically
mechanical systems and building facades. These products are more energy efficient than
American products, hence the increase.

On the economy side of things, current good and bad markets were discussed. The good
markets being:

e Data Centers
e Federal Work
e Healthcare

e Education

e PPP
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The bad markets being:

e Gaming
e Condos
e Spec Offices

Some industry members viewed the current crisis as a good thing instead of bad, pointing out
that there are a lot of opportunities to pick up work were maybe another contractor left the job.
Lastly, they pointed out that renovation projects were on the rise as the result of our current
economy. George Mason’s PE Building fits right in being that it is in the Education market and
is part renovation.

Another important topic discussed, while not being an industry issue, was the idea of a
mentoring program for the students. This is a great idea if implemented properly. It would not
only help students in deciding what option to pursue within the major, but keep them aware of
what is really going on in the industry. It would also help develop the people skills needed to
succeed in this business. This program would initiate the first contact with an industry member,
which can be quite intimidating to a young student who is not used to that type of situation.
These mentors would also be people students could go to for help on projects as well as thesis as
they advance through their college careers. Overall, it will help develop a better all around
engineer, and it is a program that should have been thought of and put into action years ago.

Key Contacts Met

e Seth Glinski — Forrester Construction Co.
e Coleman Walker — Hassel Construction Co.

Brenton Decker Technical Assignment #2
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Appendix B — Superstructure Sequencing Site Plans




Appendix C — Detailed Structural System Estimate




Appendix C — MC? Estimate Summary

GMU PE Building Structural System Estimate Summary-sandar consucion et

etall - Withodt Taees and Insurance narect Losts are o

Estinator:
Project Size : =gft

IemCade Description Quantity UM Lab.Init Lab Total WatUat Temp.MatUnd Mzt Total
Sitework
02318.°00 MACH EXCAV CONTINUQUS FTG 10718 CUND 0.450 BE13 7805 789.86
02318.102 FINE GRADE CONTINLOUE FTG 273000 SQFT 0478 130071
02318.°10 MACH EXCAV COLUMHFTE 3818 CLND 28348 241 H 0.430 7448 [RU] 3102
02318.12 FINE GRADE @ COLUMN FTG 108160 SQFT 0.4781 1,E87.07 0478 1.887.07
* Total Sitework 6,833.08 47061 710085
Concrete
03110.520 COLJMWFOOTING EDGE FORNS 144764 SQFT 44157 15,258.22 1.0 338108 0484 13,830.28
03110.701 FLOOR EDGE FORMS 2113120 LNFT irn 6,702.81 0851 1357.07 kRO 3.550.68
03111.600 118460 EACH
03150650 SCREEDS FOR SLAB L1898 LNFT 384082 030 1330 1.42 517373
03150.650 SCREEDS FOR SLAB 47972 LNFT 441743 0.330 133335 1.242 3.930.84
03210.210 COLJMNFOOTING REBAR T4 CWT 358 26.750 18235 f8.528 43404
03220010 Gl W1.4'W1.4 MESH 43024 505 828584 B0 33m. 17.064 11,887.62
0322012 fef W2.AW2E MESH 38788 508 846,73 15.000 570 18168 14,573.00
03310.780 "COMC IN CONTINUQUS FOOTNG™ e
03310.°51 3000 PSIDIRECT 10718 CUND 1,113.83 85.000 3385.19 66.008 467813
03310.200 “CCNC 1N COLUNN FOOTING™ e
03310201 3000 PSIDIRECT 24040 CUND 11.0080 27H8 B6.000 13.381.68 66008 18,308 46
03310350 “CCMC N SLAB ON GIADE™ e
03310.351 3000 PSIDIRE 53575 CUD 11.0030 5,808.03 B6.000 2048817 §6.008 336822
03311.700 "CCMC N SLAB OVER MTL DECK™ e
033117113 3500 PSIDIREC 4335 CUD 14.6787 633111 B450 2330878 9178 2.840.47
03315871 " CONTINJOUS FOOTING LENGTH® 1,386.00 LNFT
03315872 *NO. OF COLUMN FOOTINGS * 78.00 EACH
03313876 * 505 AREA' BT830 S0FT
03313.991 " 5LAB QVERMETAL DECK AREA" 39300 5QFT
03350.°30 MACHINE TROWEL FINISH #7850 5QFT 0.3304 1147033 0.330 11.470.33
03350.°30 MACHINE TROWEL FINISH 38300 50FT 0.3 13,1830 0.3%0 13,193.20
03380010 PROTECT & CURE 471050 S0FT Q1102 38878 ] 308.58 0128 440032
03380.010 PROTECT & CURE 38300 50FT 01102 440041 Do 7aid.68 0128 anor
* Total Conerete 96.335.2 91.468.15 168,023.40
Metals
05128.001 STEEL BEAMZ e
05128.001 STEEL BEAMZ e
05128.°02 | BEAMS 402448 CWT 35.000 141)32.25 3.000 2014748 88730 2784705
0512802 | BEAMS 1,108.3¢ CWT 1 35.000 387078 2000 ERIB8 f8.730 73,0351
05128.°03 CHANNELS 1581 CWT 287300 LLTRE] 35.000 33898 a.000 12730 "7 114144
05128.121 STEEL COLUMNS e
05128°22 | SHAPES 1.24030 CWAT BN Bam 15,000 35 3000 £23251 L i A
05128181 BRAZING e
05128.°82 | BEAMS 23182 CWr 38.3087 972282 35.000 83338 3.000 126008 8307 18,875.42
05123880 * STRUCTURAL STEELWEIGHT® 28460 TONS
05128.890 " STRUCTURAL STEELWEIGHT® 38.01 TONS
05310.18 2" MZTALDECK 328300 S0FT 04445 1774033 0.870 3475304 1316 f2.505.27
05310.092 1-1/2%20 GA MTL DECE GALY R.088.00 SQFT 04134 13,6433 0.208 2537413 1.210 BRI
05310.098 3¥20 GAMTL DECK GALY 1443750 SQFT 04485 641747 1.126 18,262.40 1571 1 678.87
* Total Metals 30.975.5 308,714.57 3330804 Bek R E
Thermal and moisture protection
07310.031 CEMENTTICUS FREPROCFING 31,281.25 BOFT 448088 140041323 0448 14,301.04 .00 L6106 45335 1507.870.23
07310.031 CEMENTTIOUS FREPROCFING 728132 BOFT 448088 264074 045 382493 0.080 BE2ET 4531 3318033
* Total Thermal and moisture protection 1,016,753.97 18,164.46 12473 1,838,162.56

Total Estimate 213091780 419,147.59 noay 2,607 287.T6




Appendix C — Quantity Takeoffs

Size vﬁlli)h t H?fltg)ht Quantity Iszseglf Tons
W10X33 33 26 20 17160 8.58
W10X33 33 12 4 1584 0.792
W10X39 39 26 6 6084 3.042
W10X39 39 12 1 468 0.234
W10X45 45 26 12 14040 7.02
W10X49 49 26 4 5096 2.548
W12X45 45 35 2 3150 1.575
W12X53 53 12 2 1272 0.636
W12X53 53 14 4 2968 1.484
W12X53 53 26 2 2756 1.378
W12X65 65 35 4 9100 4.55
W12X65 65 26 6 10140 5.07
W14X90 90 35 12 37800 18.9
W8X48 48 14 5 3360 1.68
HSS6X6X3/8 27.48 35 9 8656.2 4.3281
HSS6X6X3/8 27.48 26 1 714.48 | 0.35724
HSS6X6X3/8 27.48 12 1 329.76 | 0.16488
TOTAL 124678.44 | 62.33922

Concrete thickness | Concrete | Concrete | Concrete Reinforcing
(in) (SF) (CF) (CY) (WWF)
6x6
5 34716.5 | 14465.2 535.7 | W2.9xW2.9
6 4140 2070 76.7 | 6x6 W4xW4

Concrete Thickness | Concrete | Concrete | Concrete Reinforcing
(in) (SF) (CF) (CY) (WWF)
6x6
4.5 39,931 14,974 554.6 | W1.4xW1.4




Size Thickness | Quantity Concrete | Concrete | Concrete | Rebar R-ebar I:(eb?r Rebar
(SF) (CF) (CY) Qty. size Dia. (in.) | Wt. (plf)
10'X10' 24" 1 100 200 7.4 44 | #7 0.875 2.044
10'X11' 24" 1 110 220 8.1 46 | #7 0.875 2.044
10'X12' 24" 1 120 240 8.9 24 | #7 0.875 2.044
10'X20.66' | 24" 1 206.6 413.2 15.3 70 | #7 0.875 2.044
15'X13' 24" 1 195 390 14.4 60 | #8 1 2.67
16'X15' 24" 1 240 480 17.8 66 | #8 1 2.67
2'X4' 12" 1 8 8 0.3 8 | #5 0.625 1.043
3'X7' 12" 1 21 21 0.8 12 | #5 0.625 1.043
4'X4' 12" 4 16 64 2.4 48 | #5 0.625 1.043
5'X5' 14" 1 25 29.2 1.1 16 | #5 0.625 1.043
5'X5' 18" 17 25 637.5 23.6 272 | #5 0.625 1.043
5'X5' 12" 4 25 100 3.7 64 | #5 0.625 1.043
6'X11' 12" 1 66 66 2.4 20 | #5 0.625 1.043
6'X6' 14" 1 36 42 1.6 16 | #5 0.625 1.043
6'X6' 18" 3 36 162 6.0 48 | #5 0.625 1.043
6'X6' 24" 2 36 144 5.3 48 | #5 0.625 1.043
6'X6' 30" 2 36 180 6.7 64 | #5 0.625 1.043
7'X7' 32" 2 49 261.3 9.7 32 | #6 0.75 1.502
7'X7' 18" 18 49 1323 49.0 288 | #6 0.75 1.502
7'X7" 24" 2 49 196 7.3 64 | #6 0.75 1.502
8'X8' 18" 4 64 384 14.2 72 | #6 0.75 1.502
8'X8' 24" 1 64 128 4.7 36 | #6 0.75 1.502
8'x8' 18" 3 64 96 3.6 36 | #5 0.625 1.043
9'X9' 24" 3 81 486 18.0 120 | #6 0.75 1.502
9'X9' 18" 2 81 243 9.0 40 | #6 0.75 1.502
Deck Depth Gauge Area Deck.Depth Gauge Area
(in) (SF) (in) (SF)
1.5 20 32,086 2 18 39,931
3 18 14,437.5




Steel Beam Takeoff W12x35 32'3? 1
W12x26 B5 10

\ . W12x26 185 3

Size Lemgth (ft)| Quantity W1Tx0E 50 5
C17wPN T R 3 WlZx2o ac 1
C12x20.7 10 4 W12x26 25.66 5
CHxE.2 = 4 W1Zx26 4 23
Cox3.2 B.5 1 W12x26 5 3
HSS 12x12%1/2 26.25 & W1Zx26 10 3
H5S 12x12x1/2 275 5 W1Zx26 21 1
HSS 12x12%1/2 24 13 W1Zx26 225 2
HSS 12x12x1/2 32.17 1 W12x26 12 2
H555x5x3/8 175 & W1Zx26 28.33 1
H3S6HEX3 8 B.5 1 W1ZxZo 1433 1
WW12xld 26.75 2 W12x26 11 1
Wil2wle 6 16 W1l2xd0 275 1
W12xlo 15 4 W 1Zwd0 26.25 2
W12xlo a b4 Wldx22 21 g
WWl2wls 13 3 Wk 2 19 3
Wl2xlo 75 30 Wldx32 20 g
W12xlo 10 23 Wldx22 22 g
WlZxlo 1e 2 Wildx22 18 3
W12kl 22 16 W k22 23 11
V1216 5 16 W 12 8 1
Wl2xlo 9 7 Wldx22 25 2
WW1ZK1G 14 1 Wldx22 26.33 4
Wl2xlo 3 W 12 & 3
Wl2xlo 185 1 Wldx22 135 1
Wl2xlo 21 & Wldx22 17 1
Wl2xlo 23 11 Wldyd3 & 1
WlZxls 24 2 Wlex25 22 B
WWl2xlo 12 3 W1lGx25 20 7
V1l 1/ 2 Wilex26 15 1
WWl2xlo 25 1 WlGx25 7 2
WWl2xlo 20 2 Wlbx25 4 10
W IR 11 7 Wilex2a 10 1
WW12x19 18 & WWlexds 23.6 1
WW1Z2xl3 22 11 Wilexk31l 20 9
WW12x19 21 4 Wlex3l 10 2
WW12x19 20 3 Wlex31 16 3
WW12x19 19 5 Wilex3l 24 4
W1Zx19 17 4 Wlex31 25.25 2
1Dk 32 9 1 Wiex31 22 ES B
V1722 val 1 Wilex31l 22 9
V1225 ] 5 Wilexk31l 21 2
WI1T16 16 a4 WilEx31 32 3
W12x20 17 5 Wilex3l & 2




W2 1x50 275 3
W2 1x50 25.75 2
W2 1x50 32.83 1
W21xG7 32.83 1
W21x62 24 1
W21x68 24 1
W21x73 25 1
WadKoo 20,68 7
W24x55 28.58 1
W24x55 26.83 1
W24K55 8.3 1
W24x55 32.17 2
W24x55 32.83 1
W2dK55 2983 1
\W24x55 35 1
W24x55 38.75 1
Wadue2 25.25 2
W24x62 3425 1
W24x62 29.83 1
W2dwt2 30.66 2
Wadnod 27.2 10
\W24x68 30.66 1
W24x68 35 1
W2dxo8 38.75 2
W24x68 32.17 1
W24x75 35 1
W2dEa 36 1
W24xE4 a0 1
WSx10 10 1
WEx24 10 1
WSk31 3 2
\WSx5E 12 1
HESGBx8x3/8 25.25 3
HESExEX3 (8 275 5
H5SEx6x3/8 30 4
H5SEx6x3/8 35 4
HS5Ex6x3/8 24.33 4
H5SEx6x3/8 3283 4
H5SEx6x3/8 26.83 4

Wlex3l 28 3
Wlex3l 18 3
Wlex3l 26 8
Wlex3l 23 3
Wlexk3l 15 2
Wlex3o 24 2
Wlex3s 22.25 2
Wlox3o 28.75 1
WlGx3o 21 1
Wlexio 20 1
Wlewd0 28.75 1
Wlawds 2283 1
W18x35 30 3
W18x35 28.58 5
W18x35 2575 8
W18x35 32.83 104
W18x35 [+ 5
W1Bx35 23 2
W1Bx35 35.33 13
W1lBx35 17.5 3
W1lBx35 10 2
W1Bx35 21 1
W18x35 20 1
W18x35 15.35 1
W18x35 27.17 1
W18x35 12.75 1
W18x35 20.25 1
W80 21 1
W18x40 32 1
W80 32.83 2
W1Ex40 25.66 1
W1Bxd0 5.5 1
WS40 22 2
W1Sxd0 23 1
W1ExS0 32.83 4
W1Bx77 24 1
W2lwdd 27.5 7
W2lwdd 30 5
W2lxdd 2575 1
W2lxdd 15 1
W2lxdd 28.58 4
W2lxdd 34.25 1
W2lxd4d 29.85 2
W2lxd4 32.85 B
W2lxd4 a5 1
W2lxd4 & 2
W2lxd4 20 1




Appendix D — General Conditions Estimate




Appendix D — General Conditions Estimate

Unit Cost | _Subtotal

Project Director 5114.58 $531,916.32 _

Project Manager 104 Weeks 2175 $226,200.00
Field Engineer 104 Weeks 1350 $140,400.00
Cost Engineer 104 Weeks 1350 $140,400.00
Superintendent 83 Weeks 2025 $168,075.00
Document Control 100 Weeks 1882.17 $188,217.00
Safety 83 Weeks 2452.17 $203,530.11

QA/QC 75 Weeks 3075.86 $230,689.50

SITE REQUIREMENTS

Office Trailers (50'x12") 8 Months 416 $3,328.00
Office Equipment 18 Months 155 $2,790.00
Office Supplies 18 Months 85 $1,530.00
Telephone Bill 18 Months 80 $1,440.00
High Speed Data Setup 1 LS 2600 $2,600.00
High Speed Data Monthly 18 Months 200 $3,600.00
Lights & HVAC 18 Months 150 $2,700.00
sie

Port-a-Johns 3 Ea. 171 $513.00
Toilets, Trailer 2 Ea. 355 $710.00
Dumpsters (2) 40 C.Y. capacit 83 Weeks 1300 $215,800.00
Pickup Trucks 4x4 (4) 24 Months 645 $61,920.00
Fuel, Trucks 104 Weeks 800 $83,200.00

Temporary Lighting 66926 CSF 271.7 $1,853,850.20
Temporary Power (18 months) 66926 CSF 0.75 $903,501.00




e
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Appendix D — RS Means Data Sheets

Doify Loba-

2009 Bore Casts Total

0121 61.50 Material Index {ew Ouiput Hous Unit | Maternl |nbor Tl Indl 0P
0010  MATERIAL INDEX (Referance) Far ovar 930 zin code locafions in : !

000 the U.S. and Carado, minimum (Elizbethiown, KY} | | % 0 90.10% |

0040 hveroge | |1 to0% | |

0060 Masioun Kathon AD T v | B0 |

U1 4% 03 - idxes o hes liw i

01216310 Taxes B

0010 TAXES RO129098) el |

0020 Sales tnx, Stafe, cuamge | £ 491% i

0050 | Mhazirum RO 2909-85 | [l 2ae% : ;

0200 Social Senwity, an fird S102,000 of woges | [ 165%

f3m Unemployment, comtined Fedenl ord Stote, minimam _B%

(3% lwgmge 6.20%

0400 Moximum - T1.78%

0131 12.20 Field Personnel

ject Management

00TY  FIELD PERSOMMEL

002 (erk, overcge Week 3E0
0100 Figdd enginesr, minimom | 855
020 Avarogs | 1,165
TN doxmam 1350
0160 Genanl pumase abarer, owerage 1.250
[E:]] Froject monoger, minimum 1,650
0z00 Ierage 1,945
L
0240 Saperilendesnt, minimumn 1,400
D2&0 Fvarng 1,775
~Maxmmm 2,025
0290 Tmekeepar, overngs ¥ 1,040
01 3113.30 Insurance
0010  INSURANCE pN3340
0020 Buidar rick, stordard, minimum ok
nsn Meximum RO13113 50
0200 Absisk type, minimum
0250 femum ROI311340 v
0400 Conmractor's equismen’ floater, miimum due
450 Maximum ¥
0600 Public fabiliy, awroge b
(800 Workes' compersotion & emplover’s fabilty, averoge
(1850 oy trode, comentry, geaerol Poyrali 17.80%
0900 lenel 58%
0750 oacrete 14.58%
1000 fle 5.46%
150 0.0
11.8%%
4
200 10.63%

1 50%
piif]



01 52 Construction Facilities

0152 13 - Field Offices and Sheds
Daity - Labor- 2009 Bare Costs Total
0152 13.20 Office and Storage Space (rew Ouiput Hours Uit | Mateidl  Lobor Egipment  Totdl | Incl 0P
0010 OFFICE AND STORAGE SPACE | !
0020 Traiker, furnishad, na hookups, 20" x 8", buy 25k 1 16 b 8200 455 8,855 10,000
0250 Rent par month | 163 163 179
0300 3B, by 2 Skwk 70 22857 12,200 535 1313 15,000
0350 Reat per month 00 200 0
0400 507 & 107, buy 7Skwk .60 26667 | 23200 1,100 24,300 21,300
0450 Rent per month | 281 261 30
1 2%wk 50 @ 32 | 27,500 1,300 29,200 32,700
050 © Romtpermonth f P s we | 40
Q7007 Fora condifoning; 1ent pér manth, odd lv: b 4 -
0800 For delivery, odd pes mile Mile 450 450 495
1000 Pactoble buildings, prefab, on skids, econamy, B x 8 20op 265 060 SE 85 24 §7.41 9
1100 Deluse, 8' £ 12° LA ) T 95 4.26 9%.26 12
1200 Staroge bowes, 207 x 8', buy 75wk 180 B88Y fo. | 4,675 365 5,040 5,700
1250 Rent per month 72 71 79
1300 40" x 8, buy 7%kwk 140 11429 | | 4,400 465 6865 | 7,775
1350 Rent per month o T 59 109
5000 Air supported struchures, see Div. 13 31 13.13
0152 13.40 Field Office Expense
0010  FIELD OFFICE EXPENSE
0100 * Ditce aqugmen! tenig averoge. Menth 155 ws o
0120 - (itfice supples, avernge & 85 LN 73.50
01258 Offica trailer rentol, see Oiv. 01 52 13.20
0140 Telepnane i avg. bl /month ind. fong dis). Menth| 80 80 BB
0150 Lights BHVAC v 150 S0 | 145

0154 09.50 Personnel F_‘rotectivz F.qipment_

01 _ 54 Constructlon Aids

0010 PERSONNEL PROTECTIVE EQUIPMENT

0015
0020
0030
0040
)]
)
0100
01io
0150
0160
0200
0o
1300
030
032
(400
0410

W20

Hozorous waste profecion

Respirmior mosk only, full foce, sikcona fo. 3 s} 5
Holf face, silicane | i 3 3650
Respuotor cortridges, 2 req'd/mask, dust or osbestos 530 5.30 5.85
Chemical vopor 4.69 4% 515
Combination vapor ond dust 970 .70 10.65

Emergency escope breathing apporatus, 5 min 445 465 510

10 min 500 500 550

Selt contained breothing opoarafus with full face piece, 30 min 1,750 1,750 1,925

60 mn 2975 2925 3,225

Enconsulating suits, limited use, level A 905 905 995

level B ¥ 270 ] 17

Over boats, lotex B 5.35 .35 i

P 7150 2150 24

Neaprarie 415 41.50 dé
Gloves, i/ PYC n 2 23.50

Meoorene ¢ )
W Nr: o 4 2 2650
L1111} SAFETY NETS = - — = =

SE 1.10 110 1.2

No supports, <tack <z B, ykan, 4" mash




01 54 | Construction Aids

| 01 54 33 | Equipment Rental e
. W [570]  Sdamanders, LF. gas fred, 100,000 61U 7]
4 5705 50,000 BTV ]
&1 5720 Sandblaster, portable, open top, 3 C.F. capacity N )
| AR 5730 & C.F. capacity 85 0 | 13 360 E
S i 5740 e eessories for above 12 1965 ) 17 2%
§ 2 5750 | Sander, foor Bl| 1868 5 168 1
- 5760 Edger 75 25.50 77 FETN BT
.1}. E 5800 | Saw, chan, gas engine, 18" long Lo 176 53 5 xp
| %) rydraulic powered, 36" lang G 165 195 )
- EE 60 ong I - 1 e U - T T
rry 5000 Masonry, table mourted, 14" ciameter, 5 H.E. 125 53 158 473 im
W 6050 Portable cutoff, 8 HE. | s & %2 1
4E 6100 Circutar, hand held, electric, 7-1/4" diameter ] 19 4 12 E] 1%
. 6200 12" dameter 26 7.3 bzl 56 65
¢ 5250 Wall saw, w/hydrauic power, 10 HP 750 &0 160 M0 %
:. 6275 | Shot blaster, walk behind, 207 wide HED| 300 905 215 A8
- 6280 | Sidewalk broom, waikbehind 23 57 n 851 s
I 0300 Steam «cleaner, 100 gallors per hour ] 46,50 140 20 5.9
- % 6310 200 gallons per hour 415 55 15 I %3
| 530 TarKettie/Pot, 400 galon Bl15| 80 | 240 70 7.2
o 6350 | Torch, cutiing, acetyleneoxygen, 150 hose T R 2 6 195 7
% 6360 | Haurly operating cost includes fips and gas | | | 945] | Bw
¥ (60| DEUpoEbecemed $88090909090909090 i I 1 5 W 123
6420 Recycle flush type 14 b i 07 14
6430 | Todet fresh water flush, garden hose, 18] %= 79 o 73T
B440 Hoisted, nonlush, for high rise 14 250 8 M 4
5450 2% 3950 118 ]
6460 Mawimum Jz2| 19
6463 Tractor, farm with attachmant 14.40 262
6500 Trailers, platform, flush deck, 2 axie, 25 ton capacity 4.75 107
o600 40 ton capacity 6.20 150 |
&700 3 axde, 50 fon capacity 670|165
8800 75 ton capacity o3 218
6810 | Traller mounted cable reel for H.V. line work 484| 231
0820 Trailer mounted cable tensioning ng 9.59 455
£830 Cable pulling ng 6962 | 2578
4900 Water tank, engine driven cischarge, 3000 galions 6.25 143
6925 10,000 gaons 202
6950 | Water truck, off highway, 6000 galkons 775
7010 | Tram car for H. ling work, pawered, 2 conduchor 125
7020 | Transt (builder's level) with tripod 14
7030 Trench bos, 3000 fbs. 628 9
7040 7200 lbs. §520° 175
7050 5000 lbs., 8'x 16' 158 |
7060 9500 bs., 8%20 194
0865 11,000 ths., 824" | 212
x| 12,000 lbs,, 10'x 20 | 285
7100 Truck, mckup, 3/4 ton, 2 whee! dmee 56.50
7150
Cresw carrier, 9 passenger | 86.50
Flat bed truck, 20,000 GYW, | 2
Tractor, 4 % 2, 220 HP: 190
HOHP , 262
Gxd 280HA | |
EOHE a7
Vacuum fruck, hazardous matenal, 2500 gailon ] 30
-" : galon 35 |
-g 764 Tractor, with A frama, boom and winch, 225 H.P. + BT |




02 41 Demolltlog”

v mm‘i ! = U
| Daily  lober- 2009 Bare (osts Tolil
02 41 19.19 Selective Demolition, Dump Charges | Crew Ouiput dours Unit | Meteriol  lobor  Eouipmest  Totl | Ind (&P
0010 SELECTIVE DEMOLITION, DUMP CHARGES RO24119-10 j {
0020 Domp :harges, typicel urbar ity tiaping fees only |
0100 Buildng construction materials r Tan | 100 100 M
(1200 Trees, brush, lumber | | 75 5 82.50
0300 Rebbish enly | [ | 90 ki %
1500 Raclomation sietion, ssual C1oige ,', 100 | 100 111
02 41 19.21 Selective Demolition, Gutting - o -
0010 SELECTIVE DEMOLITION, GUTTING rO2411%10 | I
0020 Building inerior, inclufing disposal, dumpser fees not inuded E |
0500 Residentiud buiding | 1' { .
1560 Minimum U B 400 | 060 SFHL 2.5 i afn 545
N580 Maxinum " | 30089 " 2.8 148 434 505
0900 Commercial bilding . {
1000 Mininum B14 | 350 | 091 | SFF| % 152 446 825
1020 Moxinum [ = |20 12| * | 417 2.13 825 175
02 41 19.23 Selective Demolition, Rubbish Handling
0010 SELECTIVE DEMOLITION, RUBBISH HANDLING ROZ419-10
0020 The follwing ue fo be added o the demoition pices fe | o . |
0400 Chuts, drcular, prefofiicoted steel, 18" diometer Bl | 40 600 LE | & 19.35 6635 "
0440 30U diomater 2 e dun| " 4550 i 1450 ¥o.50
s Tempsies, weely rennl, | cumpfweek, 50 CY enpocity (8 Tons)  po2g 990 Week | 775 775 85150
1800 30CY. copaciny 10 Tans) 1,000 1,000 1,100
0840 L ADCY eopodty |13 Tows) v | 1500 sy | 4%
000 Dust partition, & mil palyethylene, 1 x 3" frome 2Cop| 2000 208 SF A4 A 78 99
1080 24" fnme Foeongn | 008 | = " 3 . B0
2000 lond, b, ood demp 50° Fou 0 M 7L 7 b 3150
040 100° haul | 1650 170 30.50 3050 4750
2080 Over 100+ houl, ofd per 10OLE io9asl 45 14.25 1425 i
70 e o 0fous, ofd w10 04| | 361 361, 560
3000 Loading & fruccing, including 2 mile haul, dhute leoded Ble 45N 23 11.83 3485 4850
040 Hond loadng trud, 50° houl i 88| ] 21.50 11.10 3260 45
1080 Maching looding ruck | B17 | 120 | 267 8.95 513 1410 19.40
s000 | o, per wie, vg io 8 (.1, tuck |B3a3 15 w07 | | bl Ai 48 B4
5100 | Over 3 CY. tuck | = Dsiol wes | o 16 A 50 £3
E?ju’_!!i Selective Demolition, Saw Cutting
1010 SELICTIVE DEMOLITION, SAW CUTTING Cwanwol | ] o
gg; Aepholt, up 1o 3 deeg B85 1050 015 LE 40 53 3 13 167
8 .[ h;whnddﬁmmuufdw . |romo o 08 3 2 4 8
B Er:ﬂr walls, hpitujk W, hrlFi.pni inc of depth (BO9R 30 053 | 42 187 Y| 457 580
0 g ':"‘ weals, 93".‘1-?&' i nrn-q]lhl . “ 250 | 064 47 218 74 5.40 685
S00p .M"'h"‘":’,”"f W/ hmd heid sow, per inch of denth LI Y k! 202 A 2.87 a0z
i sheashing 1o 1" thick, an walk 10 200 040 1.40 1.50 248
Wg___ “ 250 032 | & 1.28 1.28 198
et : n;;l:we Demelihon, Torch Cutting - - -
0020 | gy e i I:Jm““'- TORCH CUTTING R024119-10
e St - S R
I “ A 0. Vi 1.2 .
:: ulm"_hl"(‘”mmﬂ- einforeed conurets wlls
180 0 187 ik ks Iab 10 500 2550 2530
Sicsaages TPATIE L TR b 42 2




Doy Lobor 2009 Bare (osts Total

01 45 23.50 Testing Grew Oulput Hours Unit | Maoterial  lobor  Equipment  Totol Ind 0&P
4735 | Soil dansity, nuclear methad, ASTM 02922 fa. | 35 3867

4740 | Sond cone method ASTH D1556 [ ' 7, ooaw
4750 Moisture:content, ASTM D 2216 Bon
4780 Permeabifty test, double ring infiromstes 5000 550
4500 Permaahility, vor. or constont feod, undist,, ASTM D 2434 nrlno
4850 Recompocted w0
4500 Proctor compochion, 4™ stondond mold, ASTM D 698 | 123 135
4950 §" modified mold | &8 75
5100 Shegr tests, mioial, minimum | 409 450
5150 Moximum | | 545 ; 600
5300 Direct shear, minimurn, ASTM 0 3080 e 3se
5350 Moximum 09 450
5550 Technician for inspection, per day, eorthwork 210 231
5650 Bolting | 28| 195
5750 Roofing FLLN T
5791 Welding - AT X]
5820 MNorrdestructive metol testing, dye penetront Doy 300 M
5840 Magnetic porticle . anl M
5840 Radiogrophy [ 450 495
5880 Ultrasomie v | 07 M0
#000 Welding certficafion, minimum fo. | I n 100
8100 Mazimum B 250 275
7000 Undergeound stornge tonk |
7500 Vobumetic tightness test ,<=12,000 gal fo. 435 478
7510 <=30,000 gal ¥ 413 675
7600 Vadose zone (soil gus) sompling, 10-40 somgples, min. Doy 1:344 1,500 |
7610 Masimum " 2273 2,500
7700 Ground woter mondtoring inel. driling 3 wells, min. Total 4,545 5,000
o Madmum fng 6,364 7,000
8000 Koy concrete skabs fa. 162) 200/
2000 Thermmographic testing, for bdg envelope heat loss, ovaroge 2,000 S.F " S00|

01 5113 80 Te_mporarv tlltles

51 Temporary Utllltlesd

D010 TEMPORARY UTILITIES

0100
0200
0350
0360
0400
0450
0500
(650
1000

Heat, ind. fuel ond operation, per week, 12 his, per doy
24 hrs. per doy
Lghting; i, anvice lomps; wiring & outhets, misimum
Boxmum

Fawer o1 T UGRANG CY, G e i/ onit .6 VA
Maiemam/mant #3.6 KWH
Power for job durgtion incl. elevotor, etc., minimum
Moximum
Toset, portable, sea Equip. Rental 01 54 33 in Reference Section

15kwkl 100
= -

el 3

7

080 CSFRr 7 k) 2y 3
133 52 545 5745 b
25 263 11.05 13.68 1
41 570 0 gy
TR
L |
a7 ]
¥ 1 1



