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EXECUTIVE SUMMARY

Technical Assignment Two is intended to analyze the key features of the project that affect the project
execution of the University Sciences Building. This project is a mixed use facility that will house both
students and faculty of the university. It includes 39 research and teaching laboratories for bio-medical
engineering, biology, chemistry, and fossil preparation. This 138,000 square foot building also houses 8
educational classrooms, a small auditorium seating 240 students, and a wing dedicated to both
administrative and faculty support.

This report will contain a detailed project schedule that is more developed then the summary schedule
developed in the first technical assignment. This schedule is comprised of two hundred line items that
summarize the key construction tasks and their relationships on the project. Some of the larger
challenges with construction will be discussed under the site layout portion of this technical report.
Under this section, an in-depth analysis of site logistical planning during the building’s superstructure
phase will describe some of the reasoning behind where items were placed on the jobsite, and how they
could possibly be re-arranged to allow for better efficiency in layout around the building perimeter.

Two estimates can be found in the later portion of the report. The first is a detail structural estimate
that breaks down the costs of steel and concrete within the building. This estimate provided some
difficulties because of the building’s unique layout and the variety of structural systems implemented
into the design. This building has a mix of precast filigree slabs, cast-in-place concrete, and structural
steel. The second estimate is a general conditions estimate. This estimate breaks down the general
conditions costs into four major categories: Supervision & Personnel, Construction Facilities &
Equipment, Temporary Utilities, and other Miscellaneous Costs. The largest of which is the cost of
supervision & personnel, and the most difficult to accurately predict was the temporary utilities costs
during construction. All unit rates were obtained from RS Means Building Construction and all
guantities were scaled from the supplied contract drawings.

Lastly, this report contains a summary of critical industry issues discussed during the PACE Roundtable
Meeting. Items discussed include surprising facts learned, issues that might affect or be applied to this
project, and key contacts obtained that can be used for future reference.

After analyzing the information within the report, site logistics is a critical feature and needs to be
thoroughly thought out for any project with a limited amount of space for materials and equipment.
Site logistics in a congested city has a direct impact on the phasing of exterior enclosures and other
trades on site. These considerations can be shown on the detailed project schedule attached.
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DETAILED PROJECT SCHEDULE

*See APPENDIX A for the Detailed Project Schedule

PRECONSTRUCTION / PROCUREMENT

The University Sciences Building was bid out in the traditional Design-Bid-Build fashion. This means that

there was very little to no overlap between the design and construction phases of the project. Itis

because of this that Turner Construction is unaware of the specific details in the procurement and

design of this facility. In comparison with other facilities of the same occupancy type and location, it

was determined that the design phase of the project was in the vicinity of 1 year, or 260 work days.

Members of the construction team are also unaware of the exact time frame of when the design was

put out to bid and when the team was awarded the project. Most construction projects have a typical

contractor selection period of about a month and a half, resulting in the duration of 35 work days for the

bid and award of the CM @ Risk.

Lastly, a major time commitment of any project startup is the permits and approvals needed to begin

construction. When researching typical permit request and approval durations in the area, it was found

that construction permits can take anywhere from 15 to 90 days depending on what type of permit is

being requested. This is what you see in the final line item of the preconstruction phase (Reference

Appendix A).

CONSTRUCTION

For this technical report, the preconstruction and project
completion dates did not change from the initial overview
schedule generated in the first technical report. For this report,
construction was broken up into five major subdivisions. These
divisions are general, foundation/superstructure,
enclosure/facade, MEP systems, and finishes. Within these
divisions are minor subdivisions that break the building up into
its different areas.

The major sequence of work on this project is such that
construction starts on the first floor and raises one floor at a
time in a clockwise rotation until the penthouse is reached
(see Figure 1). This however, is not the sequence pattern for
every type of activity on the project.

Figure 1: First Floor Layout Showing Sequence
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CONSTRUCTION ACTIVITY BREAKDOWN

Foundation / Superstructure

The structure of the building is comprised of drilled caisson piers, pile caps, grade beams, shear
walls, concrete/steel columns, and precast/cast-in-place concrete slabs. The masonry walls are
under the enclosure/fagade portion of the schedule because there are no load bearing walls in
the University Sciences Building, making the CMU walls an architectural feature of the building
instead of a means of support for the facility.

This grouping of activities is broken down by floor, starting at the basement level and
proceeding to the roof of the penthouse floor.

One important thing to point out is that the slab on grade (SOG) was placed after the other
building slabs because of the shoring required to support each floor above. You need four levels
of shoring before you can start the SOG. Another reason that SOG’s are typically skipped over
and poured later on in the job is because of the time needed to wait for the ground floor to
cure. This can hold up other activities within the building.

Enclosure / Fagade

The enclosure is unique in that the sequencing of masonry wall proceeds from floor to floor,
while the rest of the facade focuses on one face of the building at a time. More time was
allocated to the masonry work on the first floor when compare to the other floors that have a
similar quantity of CMU block. This may be because of the learning curve with any new activity,
and possibly the assembly of scaffolding around the facility.

Another surprising fact about the sequencing of the facade is that it typically proceeds in a
clockwise direction like the other building activities, but often skips the south-eastern fagade of
the building (the side facing the laydown area) and returns after the other faces have been
completed. Perhaps this is due to limited space on that side of the University Sciences Building
at the time of erection.

MEP Systems

The MEP systems consist of electrical, mechanical, plumbing, fire protection, and elevator work.
Of these systems, the electrical, mechanical, and plumbing features of the building have been
broken down into their core activities. These activities include rough-in, distribution, and final
connections. The hardest of which to analyze was that of the mechanical systems within the
building. This is because of the large air and ventilation requirements that are involved with the
laboratory spaces, as well as the quantity of activities present in the current schedule.

JUSTIN GREEN - TECHNICAL ASSIGNMENT ONE
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Building Finishes

The building finishes were broken down into framing of interior partitions,
hanging/taping/painting drywall, installation of ceiling grid, hanging of lighting fixtures, dropping
ceiling tile, and flooring installation. Other key finishes to point out lie within the auditorium
and atrium spaces within the University Sciences Building.

The atrium is unique because of its living wall system and the large quantity of scaffolding that
will fill every square foot of the open space. The four floor atrium spaced will be completely
filled with scaffolding in order to streamline the finishing of walls and railings around the
perimeter of the space. The less you move scaffolding or other forms of equipment, more time
can be spent actually performing the work and performing the work safely.

Summary of Key Milestones

MILESTONES KEY CONSTRUCTION DATES
Notice to Proceed 8/25/2009
Ground Breaking 10/21/2009
Steel Top Out 7/20/2010
Enclosure 1/27/2011
Substantial Completion 6/30/2011

Figure 2: Summary of Key Project Milestones
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SITE LAYOUT PLANNING

*See APPENDIX B for a Site Plan of the Superstructure Logistics Plan

The site for the University Sciences Building is located in the heart of the University’s campus. This
means that vehicular and pedestrian traffic will be a major concern during all phases of the project.
Whether it means blocking of street lanes or installing overhead protection, site safety has to be taken
into serious consideration.

Being in a city has its advantages and disadvantages. One perk of this building’s location is the easy
access to nearby utility lines and highly skilled trades in the area. Some of the major disadvantages
include limited space for site storage and material deliveries. This means that more thought has to be
put into scheduling and material staging. Less space outside of the building also typically equates to
more congestion within the building.

The Superstructure Phase Plan

The site logistics plan shown below (and in larger detail in Appendix B) of the superstructure phase of
the project is very similar to all other phases of the project. Site access and laydown space along with
trailer locations are identical throughout the entire duration of the project. The key feature shown in
figure 3 is that of the positioning of the tower crane. This type of crane was used because of the limited
space around the perimeter of the University Sciences Building, as well as the convenience of having a
large open space within the building to help avoid crane interference with building trades.

Contractor Layout Critique

This site is already extremely efficient, mostly because of the
simplicity of its layout and the limited space to stage any materials or

"K* BUILDING

equipment outside of the building. - i 2570RIES (ul basemant

HT.=41.5 (to penthouse roof)

The positioning of the tower crane in the atrium makes sense because
of its central location, the ease of access to all areas of the structure,
and the limited disturbance to the work surrounding the tower (no
holes left to patch after the floors are erected and crane is removed).

Two site entrances with two areas for material distribution help give
the site flexibility and ease of access at all times.

The only space that could be rearranged or condensed is that of the B CrSTREET o> =
northwestern corner of the site. It may have been better to arrange = _
the concrete subcontractor’s trailer next to the other trailers on site. &

Also, the mock-up panel has room to move either further backward or Figure 3: Superstructure Layout Plan
closer to the Turner job trailers. Moving these few items would allow

for more space that could be used to store materials or equipment.
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DETAILED STRUCTURAL SYSTEM ESTIMATE

*See APPENDIX C for the complete Structural System Estimate

The superstructure for the University Sciences Building is composed of a variety of different steel and
concrete systems. Steel for the building contains a variety of I-beams sizes, mainly located at the
Penthouse levels, with some steel existing above the first floor auditorium. The University Sciences
Building’s concrete floor system is composed of a thin precast layer (filigree slab) that supports a voided
cast-in-place concrete slab on top.

This detailed structural estimate (located in Appendix C) is a good representation of the actual system
costs for concrete and steel within the building.

Some of the major factors that can affect cost are as follows:
- Quality
- Productivity
- Size of Project
- Location
- Overtime

The factor that most affects this estimate is productivity because of the use of precast panels on the
project. These filigree slabs can drastically reduce the time of placing concrete and completing the
structure. Filigree slabs replace the need for formwork, thereby reducing the time between concrete
placements. This is why the estimated concrete values are a little higher than the actual cost of the
system (see figure 4 below), because of the labor savings not accounted for by the RS Means values
utilized in the estimate.

Steel costs were found to be almost exactly the same as the actual cost of construction. The accuracy of
this estimate can be contributed to the detailed breakdown of each and every structural steel member
within the building (with the exception of tube steel supporting the atrium skylights).

MAJOR STRUCTURAL SYSTEMS
SYSTEM ACTUAL COST COST PER SF | ESTIMATED COST | COST PER SF
Concrete $ 5,800,000 $42.03 $6,927,426 $50.20
Steel $ 800,000 $5.80 $ 797,602 $5.78

Figure 4: Structural Comparison
Actual vs. Estimated
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These pie charts shown in figure 5 represent the breakdown of costs for each type of structural system.
Actual dollar amounts can be found in Appendix C. CONCRETE

STEEL

Decking|

Cast-In-Place

Figure 5: Cost Percentage Breakdowns for Steel & Concrete Systems

Items that the detailed estimate does not include are:

Concrete finishing/curing, bulk heads, expansion/saw cut joints, block outs, masonry CMU, metal
wall studs, miscellaneous steel, or percentages for material waste.

All of the unit pricing in this detailed estimate came from RS Means Building Construction 2011. These
values were used to determine all material, labor, and equipment costs for the structural system of the
University Sciences Building. A location factor was applied at the end of the estimate to accurately
adjust the average costs that RS Means supplies to better fit the city that this building is currently being
constructed.

Other assumptions and findings can be found at the end of the estimate, located in Appendix C. Floor
areas were determined using the scaled CAD drawings shown below in figure 6.

Figure 6: Floor Areas Found in CAD for Quantity Take-offs
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GENERAL CONDITIONS ESTIMATE

*See APPENDIX D for the complete Structural System Estimate

The estimate, summarized in figures 7 and 8, shows the cost breakdown for the general conditions of
the University Sciences Building project. All values are an approximation based upon RS Means figures,
and do not reflect the actual amounts incurred by Turner construction.

The estimate was broken down into four separate categories: Supervision and Personnel, Construction
Facilities and Equipment, Temporary Utilities, and other Miscellaneous Costs. All figures are based on a
project duration of 22 months, and a bulk construction period of 20 months.

Supervision and Personnel includes all staffing and project administration for the project. This cost was
found to be the largest of the four categories considered, and will be the case for most projects
constructed in the United States.

Construction Facilities and Equipment incorporates items such as field office trailer set-up & removal,
construction fencing & pedestrian protection, storage, tools & equipment, personal protective
equipment, etc.

Temporary Utilities are the most difficult of the four categories to accurately predict without knowing
the exact extent and durations for the use of things such as temporary power, water, phone, toilets, etc.
on the project.

Miscellaneous Costs account for items such as commissioning, document reproduction, permits,
bonding, insurance, travel expenses, etc. These costs account for the second largest contribution to the
general conditions estimate. This is true in large part because of the cost of commissioning, permits,
bonding, and insurance on the job. Each of these categories is determined by RS Means as a percentage
of the overall cost of the project. So the larger the project, the higher the miscellaneous costs incurred.

GENERAL CONDITIONS SUMMARY General Conditions Summary
Description Cost/Month Cost

Supervision and Personnel S 68,611 S 1,509,450

Construction Facilities and Equipment S 7,325 S 161,150

Temporary Utilities S 2,350 S 51,700

Miscellanesous Costs S 56,578 S 1,244,720

TOTAL S 2,967,020

Temp. Utiliti
Figure 7: General Conditions Breakdown by Category. Facilities & Equip.

Figure 8: General Conditions by percentage.
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CRITICAL INDUSTRY ISSUES — PACE ROUNDTABLE SUMMARY

Summary of events to follow shortly...
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APPENDIX A - Detailed Project Schedule
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| University Sciences Building

Northeastern U.S.

APPENDIX C - Detailed Structural Takeoff
with RS Means Data

JUSTIN GREEN - TECHNICAL ASSIGNMENT ONE
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-Place Concrete Forming

PeoFib -:1095

Daily ~ Lobor- 2011 Bare Costs Total
311 13.20 Forms In Place, Beams and Girders Cew OQuiput Hours Unit | Moteridl  lobor  Equipment  Totol Ind 08P
’(,Q—- T dus G2 [ 430 [ 112 | SFCA 19 488 | 5.47 8.05
 Bottoms only, to 30" wide, jobrbuilt plywood, 1 use 230 | 209 | 342 8.75 1217 17.20
L 2use 265 | .181 19 7.60 | 9511 1315
3use 280 | .71 1.37 120 ' 857 1255
Huse 290 | .166 Al 6.95 806]  11.85
Sides only, vertical, 36” high, |ob-bu1lt plywood, 1 use 335 | .143 3.46 6 9.46 13
2use . [ 405 | 019 19 497 6.88 9.70
3use 430 | 2] 139 4.68 6.07 8.70
4use 45 | 108 13 482 5.65 8.20
Sloped sides, 36" high, 1 use 305 | .157 341 6.60 | 1801 1385
2use | 370 | .130 190/ 545 , 135 1045
3use 405 | .19 | 1.3 497 L 633 9.10
4use 425 | 113 1.1 474 T 58 8.45
5000 Upstanding beams, 36" high, 1 use | 225 | .213 414 8.95 13.09 18.25
5050 2use 255 | 188 | 2.30 790 1020 1445
5100 3use 275 | 175 167 7.30 897( 1310
80! 4 uso b 1280 [N |7 136 720 | 8.56| - 1255
03 11 13.25 Forms In Place, Columns
010 | FORMS IN PLACE, COLUMNS R03111340 ' ; J }
0500 | Round fiberglass, 4 usa per mo., rent, 12 diometer (1 | 160 | .200 | LF 8.15| 820} } 16.35 21.50
0550- | 16" diameter R03111340 [ 150 |.213 9.70 870 |' 18.40 24
000 | - 18" diometer 140 | 229 10.85 9.35 | 2020 2650
050 24" digmeter 135 | 237 | 13.50 9.70 ‘ 2320 2950
0700 28 diometer | 130 | .246 1510 1005 LBIsl 3
0800 30 diometer 125 | 256 15750 1045 | 2620f 3350
0850 36" diometer 120 | 267 | 2 1090 ‘ 3190|3950
1500 Round fiber tube, recycled paper, 1 use, 8" diometer ] | | 155 | .206 | 1.42 8.45 ] 9.87 14.50
1550 10" diometer €l 155 | .206 197 8.45 [ o1042] 1500
1600 12" diomeer € 150 | 213 2.30 8.70] i n 1595
1650 14" diometer Gl 145 | 201 | 3.33 9 | 1233 1750
1700 16" diometer Gl | 140 | 229 406 9.35 13.41 18.80
1710 18" diameter @€ 140 | 229 475 9.35 1400{ 1960
1750 20" diameter G | 135 | 237 6.55 9.70 185 n
1800 " dometer 655 LF Gl 130 | .246 840/  10.05 1845 2450
1850 30" dometer 57 LF @€ 125 | 256 | 1140, 1045 2185, 2850
1900 36" diometer (6] 115 | .278 | 15051 1140, 2645 34
1950 42" diometer (6] 1100 | 320 38 1310/ 51101 6150
100 48" diometer @ & 8 3! 4 44 15.40 59400 72
200 For seamless fype, add 15%
3000 Round, steel, 4 use per mo., rent, regulor duty, 14” diometer G 1! 145 2 LE 15.15 9 24.15 30.50
050 16" diometer Gl | 125 2% 1550 10.45 2595( 33
3100 Heavy duty, 20" diameter [G] 1105 | .305 17 12.45 2945 38
3150 24" diometer 6] 85 | 376 1865  15.40 3405, 4
200 30" diometer 6 70 457 50| 1870 402 52
250 36" diometer @ 60 | 533 23 2 5. 5
300 48" diometer G | | 50 | .640 68 26 9% | 115
350 60 diameter G ; s |m . £ 29 il 90.50
500 For second and succeeding months, deduct ? | 50%
00 Jobhuit plywood, 8 x 8” ol 1 use 1165|094 SFCA|  231| 7.5 1026{ 1470
3050 2use 95 s | 132 6.70 802f 1.5
Sl 3use |20 | 152 2| 65 77| 085
150 duse L, lms J, T80 610 686| 1020
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03 11 Concrete Formmg

ist-In-Place Concréte Forming

Daily luhor ‘ 2011 Bare Costs —T'l\
03 11 13.25 Forms In Place, Columns (rew Output Hours Unit | Materil  lobor  Equipment  Total l"dl)&P
5500 | 12" x 12" columns, 1 use (1 [ 180 |.178  SFCA | 219 1.25 944f ]335
5550 2use | jmejasz| | r0f s 745 gl
5600 Juse i 220 | 145 | l 87 5951 6.82! 10
5650 4use Ll e N 50 651 g
6000 16" x 16" columns, 1 use |18 73 [ 217 7.05 | 922 1y
6050 2use 050049 || 1.16 6.10_! 7.26; 104
6100 3use im0 % | A 657 gy
6150 4 yse |' 235 1 136 | I 5.55 6.26 | 9%
6500 24" x 24" columns, 1 use [ 1190 .168 ! | 243 690 9.33§ 132
6550 2 use 216 .48 1.33 6.05 738 10
6600 Juse 230 1 139 ! .97i 5.70] 6.67 9
6650 4 use 238 | 134 - 19 550 6.29 90
7000 36" x 36" columns, 1 use 200 | 160 " 177 | 6.55& 832, n
7050 2 use 230 | 139 f 1.0 5'70I 671 9%
0o | Juse 45 12311 | I 5.35 6.06 9,
7150 | 4use v 20002 ¢ | 58| 55| 583
7400 i Steel framed plywood, based on 50 uses of purchased B s 7
7420 | forms, and 4 uses of bracing lumber ;' ' i I 1:
7500 8" x 8” column C1 | 340 | .094 | SFCA 1.8 I 3.85| 5.66 | IR ]
7550 10" x 10" | 350 | .0N 1.58; 374| 532 5
7600 12x12" || 370 | 086 | 1.35 | 354 | 489 0%
7650 16" x 16" : 400 | .080 1.05‘ 327‘ 4.32I 4.8
7700 20" x 20" | 420 | 076 93 31| 4.04 | n
7750 24" x 24" [ 440 | .073 b7 297 | 364 53
7755 307 x 307 l 440 | 073 i 86i 2971 3.83 55
7760 36" x 36" | 460 | 070 | w 75I 2.84! 3.591 .50
03 11 13.30 Forms In Place, Culvert
0010 | FORMS IN PLACE, CULVERT R03111340 l ] :
0015 5" 1o 8" square or rectangular, 1 use G1 | 170 | .188 | SFCA 3.]0;: 7.70; 10.80 250
0050 2use RO31113-60 l !' 180 | 178 | l 1.83 | 1.25 9.08) 138
0100 Juse 190 | .168 1.40 6'90i 8.30 1210
0150 4 use 200 | 160 | 1.19| 655 7741 ¥
03 11 13.35 Forms In Place, Elevated Slabs
0010 | FORMS IN PLACE, ELEVATED SLABS RO3111340 e i i
1000 Flot plate, job-built plywood, fo 15 high, 1 use RO3111360 | G2 | 470 | .102 | SF. 3.6 428 7.44 1006
1050 2use 520 | 092 § 1.74 | 3.87| 5.61 / 755
1100 3 use 545 | .088 1.26 3.69 4.95 7
1150 4 use 560 | .086 1.03 3.59 4.62 b5
1500 15" 1o 20" high ceilings, 4 use 495 | .097 1.03 4.07 5.10 14
1600 * 21" 10 35" high ceilings, 4 use 450 | 107 1.29 447 576 8
2000 Flat slab, drop panels, jobrbuilt plywood, to 157 high, 1 use { 449 | 107 | 359 4.48 8.07 108
2050 | 2 use ’ 509 ! 094 197, 3.95 5.92 o
2100 | 3 use 532 | .090 143 & 378 s 14
2150 | 4use | 54 ' .088 ‘ 1971 ' 370 487 1
2250 15" 10 20" high ceilings, 4 use | 480 | 100 | 2.08 419 6.27 | (1
2350 20" to 35" high ceilings, 4 use 435 | 10| 234 463 6971 90
3000 Floor slab hung from steel beams, 1 use 485 | .099 1.99 415 6.14 858
3050 2 use 535 | .090 1.54 3.76 5.30 74
3100 Juse 550 | .087 1.40 3.66 5.06 75
3150 | 4use 565 085 | 132 356 4ge| 8
3500 | Floor slab, with 1-+way joist pans, 1 use 415 | .16 | 535 485 10.20 133
3550 | 2use Lol os) | 373) 4% s25| N
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03 11 Concrete Forming

_Structiiral Cast-In-Place Concrete Forming

i Daly  Lobor- 2011 Bare Coss | Toul
& 03 11 13.35 Forms In Place, Elevated Slabs _ (rew 0u1putl Hours  Unit | Material Labor _Equipment  Total I incl 0&P
35 ’3@6' 3 use (2 | 4751.01 | SE 3.19 424 i 7.43| 10
[@! 3650 4 use 500 | .09 ' 292 4.03 6.95:’ 9.40
205 4500 With 2-way waffle domes, 1 use 405 | .119 | 5.50 497 1047 13.65
i 0 2use 450 | 107 | 38| 447 833 1010
1% 4530 3 use 460 | .104 | 3.32 438 7.70; 10.35
M 4550 4 use = 470 | 102 | 3.05 428 ' 733 9%
),65? 5000 Bax out for slab openings, over 16” deep;__j use 190 | 253 ; SFCA 3.51 10.60 | | 1411 20
135 5050 2 use 240 200 * 1930 8400 L1033 1495
l% 5500 Shallow slab box ous, to 10 S.F. 42 1.8} k. 9.65 48 57).65: 84
)7 5550 Over 10 S.F. (use perimeter) 600 | .080 | LF 1.29 335 4764|[ 6.55
'Js' 4000 Bulkhead forms for slab, with keyway, 1 use, 2 piece 500 | .09 1.67 403 5.70} 8.05
'3 §100 3 piece (see also edge forms) v | 460 | .104 1.80 | 438 6.18] 8.70
$200 Slab bulkhead form, 4-1/2” high, exp metal, w/keyway & stakes G] | 1 |1200] .027 1.64 | 1.09 |i 273 l 347
oy enof  51/27high @€ 1100 | .029 190 119 309, 3
§215 7-1/2" high [€ 960 | 033 231 | 136 3.67 | 4.63
nl o o 9:1/2" high [@ 840 | 038 | 240 156 396 50
‘ 4500 @ Curb forms, wood, &” o 12 high, on elevated slabs, T use 180 | .178 | SFCA 1.34;; 7.25; 859 1265
4550 2use 205 ‘ 156 J4 6.40 | 7.14 10.60
R 6600 3 use 220 | 145 l .54‘ 5.95 6.49 9.70
50 6650 4 yse 225 | 142 44 5.80 6.24 | 9.40
W 7000 | Edgeforms to 6 high, on elevated slab, 4 use 500 | 064 | LF | a7 262 f 420
15 7500 Depressed area farms to 12” high, 4 use 300 ! 107 18 436 T 1.55
.80{ 7550 12" to 24" high, 4 vse 175 | .183 1.06 | 750 856 1260
30:8 8000 | Perimeter deck and ral for elevated slabs, straight 90 | .356 9.70 14.55! 425, 3
50! 8050 Curved 65 | 492 1335} 20 | 33.35 i' 45.50
Ny 8500 Void forms, round fiber, 3" diometer (6] 450 | .07 .99‘ 2.9 ] 3.901! 5.55
8550 4" diometer 6] 425 | 075 1.463' 3.08/ 454 .35
i 8600 6" diometer [G] 400 | .080 2.28 3.07| 555 7.50
ol o0 8" diameter € 375 | .085 390| 349 739 9.5
i w00 107 diometer 6] 350 | 091 2520 374 8260 850
ol 8750 12" diometer Gl{ & | 300 .107] ¢ 3.20) 436 7.56 10.20
¥| _031113.40 Forms In Place, Equipment Foundations
0010 | FORMS IN PLACE, EQUIPMENT FOUNDATIONS R03111340 f ;; | T
B 1use G2 | 160 ' .300 | SFCA 2.66 12.60 | 15261 22
g1 0050 2 use RO3111360 l 190 | 253 | 1470 10.60 | Co 12070 1785
5 0100 Juse 200 | .240 1.07 10.05 ! 1112 16.60
51 050 4use 205 | 234 l 87 9.80 | | 1067 16
5| 0311 13.45 Forms In Place, Footings
01 0010  FORMS IN PLACE, FOOTINGS RO31113-40
b 0020 Continuous wall, plywood, 1 use G1 | 375 | .085 | SFCA 5 3.49 8.49 10.85
5 0050 2 use R031113-60 440 | 073 l 276 297 573 7.60
0 0100 3 use 470 | 068 2 2.78 478 6.45
0 0150 4 yse | 485 066 1.63 270 ’ 4331 5.95
0500 ©  Dowel supports for footings or beams, 1 use 500 | 064 LF 74 267 i 336 4.83
§ 1000 Integral starter wall, to 4” high, 1 use w | 400  .080 19 3.27i | 4.06: 5.85
0 1500 Keyway, 4 use, tapered wood, 2" x 4" 1Cap 530 015 18 851 | 831 1.20
5[ 1550 2'x4" 500 | .016 26 9 950 13
5 2000 Tapered plastic _ 530 015 45 .65 110 | 1.50
5 7250 For keyway hung from supports, odd & | 150  .053 J4 230/ 3.04! 434
)i 3000 Pile cap, square or rectangular, job-built plywood, 1 use 11290 | 110 | SFCA 233 451 6.84 | 9.45
13050 2use ’ 346 | 092 128] 378 | 506 120
300 Juse f a8 l 93| 35 | a0




03 1 1 Concrete Forming

1-Place Concrete’Forming . 2y
Dady Labor- 2011 Bare Coss T
03 11 13.45 Forms In Place, Footings C(ew Output Hours GUnit | Moteril  lobor  Equipment  Tofol bnd 0gp
3150 4 use C-_l 383 | .084 | SFCA 16 342 4.18 )
4000 Triangular or hexagonal, 1 use {1225 42 272 5.80 ; 8.52 Ny
4050 | 2 use 280 | 14 1.50 4.67 : 6.17 5y
4100 3 use 305 | 105 1.09 4.29: 538 W
4150 4 yse 315 0 .88 415 5.03 13
5000 | Spread foofings, jobrbuilt lumber, 1 use 305 | .105 1.79 429 6.08) ' ay
5050 2 use 37 | 086 1 3.53 4.53 63
5100 3 use 401 | .080 12 3.26 3.98 54
5150 4 use 14 | 077 .58 ‘ 3.16 | 3.74 5%
6000 Supports for dowels, plinths or templates, 2 x 2' foofing 25 [1.280 ko 4921 5250 | 57.42 8
6050 | 4" x 4" foofing 27 11455 9.85 59.50 | 6935 1;
6100 | 8’ x 8’ foofing 20 11.600 19.70 65.50 | 85200 122
6150 | 12 x 12’ footing 17 1882 24 77 | 101 144
7000 Plinths, job-built phywood, 1 use 250 | 128 SFCA 2.49 525 1.74 104
7100 4 use v (201090 " 82/ 485’ 5670 8%
03 11 13.47 Forms In Place, Gas Station Forms o
0010 | FORMS IN PLACE, GAS STATION FORMS - ; ; 5 = ' |
0050 Curb foscia, with template, 12 ga. steel, left in place, 9" high ( Gl [1Cop 50 | .160 | LE | 11.80] 6.90 | 18.70 19
1000 | Sign or light boses, 18" diomeer, 9 high [€ 9 889 ko 7450  38. 50 113 140
1050 30 dimeter, 13" high =1 AR 183012 43 161 19
2000 Istand forms, 10" long, 9” high, 3- 6” wide G| ¢1 | 10 13.200 330 | 131 461 565
2050 47 wide 6] 9 13.556) | 340 145 485 600
2500 20 long, 9" high, 4" wide Gl 6 1533 i 545 218 763 935
2550 5 wide (6] L 4 5 |6400] 570 262 832 1,025
03 11 13.50 Forms In Place, Grade Beam
0010 { FORMS IN PLACE, GRADE BEAM RO3111340 3
0020 Jobrbuilt plywood, 1 use (2 | 530 | .091 | SFCA 2.37 3.80 6.17 84
0050 2 use R03111340 580 | .083 1.30 347 4771 45
0100 3use 600 | .080 95 3.35 430 = 62
0150 4 use 605 | .079 J7 3.33 410 59
03 11 13.55 Forms In Place, Mat Foundation
0010 | FORMS IN PLACE, MAT FOUNDATION R03111340 | ! .
0020 Jobrbuitt plywood, 1 use G2 | 290 | 166 | SFCA 244 6.95 9.39f 133
0050 2 use R031113-60 310 | .155 R4 6.50 | 749 B
0100 Juse | 330 | 145 .65 6.10 6.75 J0.0S
0120 4 use [ 350 |.137 58 5.75 6.33 _91[
03 11 13.65 Forms In Place, Slab On Grade
0010 | FORMS IN PLACE, SLAB ON GRADE R03111340 ! ;
1000 Bulkheod forms w/keyway, wood, 6” high, 1 use ¢l | 510 | 063 LE .86 257 343 4B
1050 ¥ Duses R03111340 400 | .080 A7 3.7 374 5%
1100 4 uses 350 | .091 28 374 4.02 608
1400 | Bulkhead form for slab, 41,/2" bigh, exp metal, incl keyway & stakes [6] 1200 | .027 1.64 1.09 273 34
1410 51/2" bigh € 1100 | 029 190 . 119 309f 341
1420 7-1/2" high 6] 960 | 033 231 1.36 367 48
1430 9-1/2" high (e 840 | 038 | 240 156 396f 50
2000 Curb forms, wood, 6” to 12" high, on grode, 1 use 215 | .149 | SFCA 1.80 6.10 7.90 na
2050 2use 250 | .128 1 525 6251 98
2100 3use 265 | 121 72 494 56| 8
2150 4use 275 | 116 S8 AT6 s34 18
3000 Edge forms, wood, 4 use, on grade, to 6” high 600 | 053 | LF 27 2.18 2.45 3
3050 77 10 12" high 435 | .074 | SFCA 59 3.01 3.60 52
3500 For depressed slabs, 4 use, to 12" high | 300 | .107 | LE .60 4.36 4:96 1%
52
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03 11 ( Concrete Forming

Place.Concrete Forming

Daily I.ubor

2011 Bare Costs

Totol

0311 111365 Forms In Place, Slab On Grade Gew Output Hours Unit | Moleril  lobor  Equipment Total Incl 0&P
3550 To 24" high G175 .83 LR 19 7.50 , 8.29 12.30
4000 }% For slab blockouts, to 12 high, 1 use 200 | .160 l 63 6.55 7.8 10.75
050 | To 24" high, 1 use 120 | .267 .80 10.90 ;' 1170 17.60
400} Plastic (extruded), to 6" high, multiple use, on grade 800 | .040 1.90 1.64 | 9.54 11.20
5000 | Sereed, 24 ga. metal key joint, see Section 03 15 05.25

5020 Wood, ind. wood stakes, 17 x ¥ Gl {900 |.036} LF 68 145 2.13 2.98
5050 x4 900 | .036 | " .67 145 212 2.97
4000 Trench forms in floor, wood, 1 use 160 | .200 | SFCA 1.55 8.20 9.75 14.25
4050 2 use 175 1 .183 l 8 750 8.35 12.40
§100 | Juse 180 | .178 62 1.25 87 11.85
§150 4 use 185 | 173 50 7.05 7.5 11.40
8760 | Void form, corugated fiberboord, 4” x 127, 4" long 6 3000 .011 { SE 2.9 A 2.83 309
8770 | 6"x127, 4" long v {3000 .01 l 281 M 3.25 376
8780 1/4" thick hardboard protective cover for void form 2 Cap | 1500 | .01 57 A6 1.03 1.33
03 11 13.85 Forms In Place, Walls

0010 { FORMS IN PLACE, WALLS R031113-10

0100 | Box out for wall openings, to 16” thick, fo 10 S.F. (224 2 |G 23 84 107 154
0150 Over 10 S.F. (use perimeter) RO3117340| " | 280 | .171) LK 1.94 1.0 9.14 13.20
0250 | Brick shelf, 4” w, odd to wall forms, use wall area obv shelf ot
0260 1 use RO3111340 | C2 | 240 | 200 | SFCA 206] 840 1046 1500
0300 2use 275 | 175 l 1.13 7.30 8.43 12.50
0350 4 use 300 | .160 82 6.70 1.52 11.20
0500 Bulkhead, wood with keyway, 1 use, 2 piece 265 | .181 | LE 1.69 7.60 9.29 13.50
0600 Bulkhead forms with keyway, 1 piece expanded metal, 8” wall [6] | ¢1 | 1000 .032 231 13 3.62 455
0610 10" wall [ l 800 | .040 240 1.64 4.04 515
0620 12" wall (6] 525 | 061 2.88 249 537 1
0700 |  Buttress, fo 8" high, 1 use (2 | 350 | .137 | SFCA 2.89 575 8.64 12
0750 2 use 430 | 112 1.59 4.68 6.27 8.95
0800 Juse 460 | 104 1.16 438 5.54 8
0850 4 use 480 | .100 96 419 5.15 1.50
1000 Corbel or haunch, o 12" wide, add fo wall forms, 1 use 150 | 320 | LF 191 13.40 1531 22.50
1050 2use 170 | .262 1.05} 11.85 12.90 19.30
1100 Juse 175 | 274 Jé : 11.50 12.26 18.50
150 4use 180 | .267 62 120 11.82 17.85
2000 Wall, job-built plywood, to 8’ high, 1 use 370 130 | SFCA 217 5.45 1.62 10.75
2050 2 use 435 1 .110 1.381 463 6.01 8.60
2100 Juse 495 | 097 1.01 l 407 5.08 1.35
050 4 yse 505 .095 - 82/ 3.99 481 7
2400 | Over 8’ to 16" high, 1 use 280 a7t ! 238 7.20 9.58 13.65
450 2 use 3457139 1.08.! 585 6.93 10.15
500 3use 375 .128 | J7 535 6.12 9.10
1550 4use 395 112 63 510 573 8.50
2700 Dver 16" high, T use 235 204 218 855 10.73 15.55
2750 2use 290 166 | 100695 815|119
2800 3 use 315 152 | 87 6.40 | i 1.27 10.75
2850 4use 330 145 | 7610 6811 1015
4000 Radlol, smooth cuved; otrbult plywood, 1 use 245 .19 | 216/ 820 1036 15
4050 2 usa 300 .160 | 119! 6701 7.89 11.60
4100 3 use 325 148 86 620 7061 1045
4150 duse 335 143 10 6 6.70 9.95
4200 Below grade, job-built plywood, 1 use 225 .13 2.25| 8.95 | 11.20 16.20
0 2use Lims o om3) | 124895 1009 1505
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| Dmly I.abor | 2011 Bare Costs T

03 21 05.75 Splicing Reinforcing Bars | (row Output Hours Unit | Moterial Lobor  Equipment  Totol Ind 0y
0810 | #10 bars Tl G5 | 40 140 Es f 66 1870) 1570 iy
0900 | 11 bars @ | & m | 49 8250, 2350 15 | iy
0920 #14 burs Gl ¢ | 24 (2333 | 7950| 110 3 2050 g5
1000 Sleeve type w/ferrous filler, for ciicalstructures, #6 bars 6] /c2s| 72 444 | 4 16.80 5780 g
1210 #7 bors G| | 64 500 | 22 18.90 090 g
1220 #8 bars 6| ¢ | 56 57 44 2150 6550 gy
1230 #9 bars G| c5 48 1167 | 45 55 1560 115.60| g
1240 #10 bars G| | | 40 1400 | 48 86 18700 13270{ ap
1250 #11 bars 6| | @ 32 750 58 8250/ 2350, 164 m
1260 #14 bars [€l | 24 2333 | 73 110 3 4| o
1270 #18 bars G| « | 16 3500 | 106 | 165 47 318 10
2000 Weldable half coupler, taper threaded, #4 bars 6] ; E16 ‘ 120 | 133 | : 7.0 6.60 N 14.61 05
2100 #5 bars [G] | L m ‘.143{ L840 7.10 3 647|  n
2200 #6 bars [6 | | o4 as4i | 1335 7.60 105, 2 0y
2300 #7 bars G| | |9 67| | | 1550 8.25 114 89| g
2400 #8 bors 6! | |8 .82 | | 1615 | 0244 2639 F s
2500 #9 bars € | 8 20 | | 18 9.90’ 1360 06wy
2600 #10 bars [6] 172 S22 1B 18204 ] S BT | 4
2700 £11 bos G| | [e |20 || w5 e a0 mss| g
2800 #14 bars [6] | 56 | .286 4 250, 1415 195 3860 sy

#18 bars | G & |4 33 ¢ 36500 16500 2270 55270y

0324 10 - Uncoated Reinforcing Steel
03 21 10 60 Remforcmg In Place
0015 !RHNFORCING IN PLACE, 50-60 fon lots, A615 Grode 60 R032110-10 ' { |
0020 | Includes labor, but not material cost, o instoll accessories o] | ‘
0030 |  Mode from recycled materials (€ I ' i
0100 | Beams & Girders, #3 to #7 [G] {4 Rodm 1605' 20 | Ton 90 @ 90 | 1,870 2,55
0150 #1o#18 R032110-20 [G] 270 [11.85 90 | 575 | 1475 | 190
0200 |  Columns, #3 10 #7 [G6] ‘150 21.333 %0 | 1025 | 1925 | 265
0250 #1018 [6] | 230 13913 %00 | 675 1575 | 2018
0300 Spirals, hot olled, 8" fo 15" diameter [€] | 220 14545 1400 | 705 2005 | 2475
0320 15" to 24" diometer R03211040 @ | | | 220 14545 1350 | 705 2055 | 2400
0330 24" 10 36" diameter [ 230 13913 1275 | 615 195 | 2415
0340 36" to 48" diameter R032110-50 @ 240 13.333 1,225 ‘ 645 1,870 2,350
0360 | 48" 1o 64" diameter [ 250 12.800 1350 | 620 1970 | 2475
0380 64" to 84" diometer R032110-70 € 260 12.308 1,400 595 1,995 | 250
0390 84" 1o 96" diometer [6] | 270 11852 1,475 ‘ 575 205 | 25%
0400 | Elevated slobs, #4 1o #7 R032110-80 [6] | 290 [11.034 955 | 535 1490 | 1,90
0500 | Foofings, #4 to #7 [6] 210 [15.238 855 | 740 1595 | 215
0550 | #0418 Rle (aps, Caissens € | 360 8889 | 810 K] 1240 | 1515
0600 Slab on grade, #3 fo #7 6] | |23013913 | 85 | 65 1,530 2005
0700 |  Walls, #3t0#7 @ s 10667 | | 85 | 515 1370 | 1715
0750 #81o#18 Gl gy | 48| ¢ 85 | a5 1240 | 158
0900 | For other than 50~ 60 fon lfs E |
1000 Under 10 ton job, #3 1o #7, add Tn | 25% | 10%
1010 #810#18, odd | 0% | 10%
1050 10~ 50 fon job, #3 fo #7, odd | | 10% |
1060 | #8 1o #18, odd B ) 5%
1100 | 60~ 100 ton job, #3 fo #7, deduct s O 5% |
110 | #8 10418, deduct [Zotel sy 0% | g
1150 Qver 100 fon job, #3 to #7, deduct :‘ | 5 10% |
1160 #8 1o #18, deduct | | 15% |
f v | e’
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Daily  Labor- 2011 Bare Costs
03 22 05.50 Welded Wire Fabric Crew Ouiput Hours Unit | Muteriel  lobor  Equipment  Totol
0010 | WELDED WIRE FABRIC ASTM A185 Ro3zz0530. _.
0030 Made from recycled materials
0050 | Sheets : !
0100 6x6-WI.4x W14 (10x10) 21 b.per CSE [G] 2Radm 35 457 [CSE. 1250 22 3450
0200 6x6-W2.1 xW2.1 (8x8) 30Ib. per CS.F IEI% 3 516 Lo 25 4390
0300 6x6-W2.9xW2.9 (6x6) 42 b. per CSF € 9 55 |ons % 50 48
0400 6x6-W4xW4 (4x4) 58 b. per CSF @ : 7 593 L1950 28, 50 58
0500 Ax4-W14xW14 (10%10) 31 . per CS.F [ | 31 516 B VAT N L4290
0600 4x4-W21x W21 (8x8) 44 1b. per (S 6l % s | | om0l 250 49
0650 4x4-W29XW29 (6x6) 61 Ib. per CSF 6l 27 59 - 2850 64.50 |
0700 4x4-Whx W4 (4x4) 85 Ib. per CSF Gy |55 40 4 ! 15 3 76
0750  Rolis ‘ sl
0800 2x2-#14 galv,, 21 Ib./CS.F, beam & column wrap G gz Rodm| 6.50 2462 CSF| 44 ny | T
0900 2 x2-#12 galv. for gunite reinforcing 6] i " | 650124627 " l 65 ny L84

_‘03 23 Stressmg Tendons |

03 23 05.50 Prestreémg Steel

0010 | PRESTRESSING STEEL R034136:90
0100 Grouted strand, post-tensioned in field, 50" span, 100 kip [G] | ¢3 {1200/ .053 | Lb. 2.28 2.38 09 475 X
0150 300 kip 6 2700 | 024 1.04 1.06 04 214 28
0300 100 span, 100 kip 6l 1700 | .038 2.9 1.68 06 403 54
0350 300 kip 6 3200 | .020 1.98 89 03 2.90 38
0500 200 span, 100 kip Gl 2700 | 024 2.28 1.06 04 3.38 4N
0550 300 kip € 3500 | 018 1.98 81 03 2.82 34
0800 Grouted bars, 50" span, 42 kip €] 2600 : 025 9N 1.10 0 2.05 i
0850 143 kip [6] 3200 020 88 89 03 180 M
1000 75 span, 42 kip (6] 3200 | .020 93 89 03 185
1050 143kip G| & |4200 015 78 48 0 1490
1200 Ungrouted strand, 50’ span, 100 kip [6l | 4 1275 025 b2 1.23 02 1.87 4
1250 300 kip (6] 14751 022 62 1.06 02 1.70 24
1400 100’ span, 100 kip € 1500 | 021 .62 1.04 02 1.68 23
1450 300 kip € 1650 | .019 62 95 02 1.59 0
1600 200" span, 100 kip € 1500 | .021 62 1.04 02 148 23
1650 300 kip (6] 1700 | .019 42 9 02 1.56 2
1800 Ungrouted bars, 50" span, 42 kip € 1400 | 023 A5 1.12 0 159 23
1850 143 kip € 1700 I 019 45 9 02 1.39 19
2000 75’ span, 42 kip (6] 1800 | .018 A5 87 02 134 0
2050 ¥ 143 kip € 2200 | .015 45 1 01 1.17 14
2220 Ungrouted single strand, 100" slab, 25 kip @ 1200 | .027 .62 1.30 0 1.94 o
2250 35kip G| ¢ (W15 02| 62 1.06 02 170 4
3000 Slabs on grade, 0.5-4nch diam. norbonded strands, HOPE sheathed, :
3050 attached dead-end anchars, loose stressing-end anchors f T
3100 25" x 30" slab, shands @ 36” 0.C., placing 2 Rodm| 2940 | .005 | SE 59 26 85 W
3105 Stressing C4A | 3750 | 004 2 01 2 A
3110 427 0.C,, placing 12 Rodm 3200 | .005 52 24 , 76 ¥
315 Stressing C-4A | 4040 ' .004 19 01 20 k!
3120 48" 0.C., placing 2 Rodm 3510 | .005 A6 22 .68 B
3125 Stressing (4A | 4390 | 004 18 01 19 Wi
3150 25 x 40" slab, strands @ 36" 0.C., placing 2 Rodm| 3370 | 005 57 23 _ 80 1 !
3155 | Stressing L C4n 4360 004 | | 18 (ul AT
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03 30 Cast-In-Place Concrete

|
1033058 — MiscellafieolisiCast-In:Place Concrete -
j Dmly Lobor- Z; 2011 Bare Costs | “ﬂul\
03 30 53.40 Concrete In Place (rew Output Hours _ Uit I Materiol  Lobor  Fquipment  Total ' Inqgyp 0
5500 | Lightweight, ready mix, including screed finish only, ! ! [ | | i
5510 ; not including forms or reinforcing . | ! i i ' : i '_3.‘]!
5550 | 1:4 (2500 ps) for structural roof decks 1(145 20 | 800’ 1% | 34.50‘ 294 My Ly
5600 ; 1:6 (3000 psi) for ground slab with radiant heat CMF | 92 | .783 ! L1338 3050 25 16375 1 ’0
5650 f 1:3:2 (2000 psi) with sand aggregate, roof deck =C-I4B: 260 | .800 | ; I‘ 133 | 3450 | 2941 17044 -—or(
5700 : Ground slab (2000 psi) { C14F | 107 . 673 | L1133 26 | 22 159.22: 185 0
5900 Pile caps (3000 psi), ind. forms and reinf., sq. or rect., under 10 C.Y, | C-II4C | 54.1412.069 | 154 8550 | 48 BB o "
5950 Over 10CY. : | 75 11.493 {47 61.50 | 3l ' 208.811 25 :
6000 Triangutar or hexagonal, under 10 C.Y, l 53 12113 ¢ 18 87.50 4 20594 2y g]
6050 Over 10 CY. i 85 II 3]8[ ;132 | 5450 | 28] 18678 | 1 Of
6200 Retaining walls (3000 psi), gravity, 4 high see Section 32 32 {C14D | 66. 20! 13.021 ! 136 | 130 155 277550 34 0;
6250 10" high Pl ' 125 | 1600' 19 | 68.50 610 203.60 254
6300 Cantilever, level backfifl foading, 8* high i 70 ‘28571 148 | 122 ' 10.90 28090 35 g:
6350 | 16high 208 ¢ LW W a0 a0 W
6800 Stairs (3500 psi), not including safety treads, free standing, 3'-6" wide (G144 83 | 578 !LF Nose 5 | 2450 28| 29.78: 3y "
6850 Cost on ground | | 125 .384 4 428 1630 | 18 2076, %
7000 | Stair landings, free standing ‘ | 200 240 SE 403 ]020| 12 I4.35E 2 ?:
7050 | Cost on ground v (450 329 429‘ sl el wy
14
03 31 Structural Concrete i y
103 3105 — Normal Weight Striictural Concrete 18
03 31 05.30 Concrete, Field Mix 18
0010 | CONCRETE, FIELD MIX RO3310545 l B o ' | g :g
0015 | FOB forms 2250 psi Lefe ot s | | 8 o
0020 | 3000 psi ] A VR B I } e o
03 31 05.35 Normal Weight Concrete, Ready Mix 9
0010  NORMAL WEIGHT CONCRETE, READY MIX, delvered RO3310510 | |‘ [ ‘ : 2
0012 | Incldes local aggregote, sand, Portland cement, and water | | | : i)
0015 Excludes oll addifives and treatments R033105-20 ' l { _, 3’ %
0020 2000 ps ' | 90l | sl %"
0100 2500 psi R033105-30 _ 9% | 94 103 %
0150 3000 psi | 99 9 109 %
0200 3500 psi R033105-40 99.50 99.50{ 110 %
0300 4000 psi 103 f 103 3 9
0350 4500 psi R033105-50 . : 106 | [ 106 16 )
0400 5000 si P M| Lo ANy iy
0411 6000 psi | hle 127 LesA2r 139 £
0412 | 8000ps [t 206 o 2
0413 10 000 psi ' ]| 293 ‘ 293 3 32
0414 12,000 psi ‘ | 355 355 390 3
1000 For high early shength cement, add '; I | 10% | '; 3
1010 For structural lightweight with regular snd, odd [ ‘ | 25% ’ 3%
1300 | Forwinter concrete (hot water), add sy 425 L 45 Mg
1400 For hot weather concrete (ice), add 1 ! 5 9.35 I ! 9.35 !' 05 3
1410 For mid+onge water reducer, add [ { ; 413 ' :I 413 r L
1420 For higfrrange water reducer/superplasticizer, odd , | | 6.35! ' | 6.35 b5 3
1430 | For retarder, add [ A 27| an M 3y
1440 | For non-Chloride accelerator, add l 483 4.83[ sd gy
1450 | For Chloride accelerato, per 1%, add i 3.28 328) M4
1460 | Forfiber reinforcing, synthetic (1 1b./C.Y.), add | | 665 685, 1N a
1500 For Saturday delivery, add | AR R 885 | ges| My
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31 Structural Concrete
] lormal Weight Structural Concrete =~

Daily ~Labor- 2011 Bare Costs Totol
03 31 05.35 Normal Weight Concrete, Ready Mix Crew Ouiput Hours Unit ; Moteril  lobor  Equipment Total Ind 0&P
1510, For uck holding/waifing fime past 1t hour per load, odd i 87.50 87.50 96.50
1520F] - For short load (less than 4 C.Y.), add per foad | k. 12| ! 112 124
2000 |, For all ightweight aggregate, add | CY. 45%
03 31 05.70 Placing Concrete
ey T |
0010 | PLACING CONCRETE R033105-70
0020 | Includes labor and equipment fo place, strike off and consolidate . !
0050 Beams, elevated, small beams, pumped G20 | 60 |1.067; CY. 39 i 13.10{ 52.10 74
0100 With crane and bucket C7 | 45 [1.600 L5950 2850 88 121
0200 Lorge beams, pumped G20 %0 7N L 8.75 i 3475 4
0250 With crane and bucket G7 | 65 [1.108 [ 4 19.65 60.65 84
0400 | Columns, square or round, 12” thick, pumped (20 | 60 |1.067 l 39 : 1310 5210 74
0450 With crane and bucket G7 | 40 |1.800 127 | 67 | 32 ! 99 136
0600 18" thick, pumped G20 90 | 71| |: e 260 8.75i 3475 49
0650 With crane and bucket G7 | 55 |1.309 187 4850 23 | 71.50 99
0800 | 24" thick, pumped G20 | 92 | .696 | e 2950 855 34.05 48.50
0850 With crane and bucket G770 11.029 | w38 | 18.25 56.25 78
1000 36" thick, pumped (20 | 140 | .457 | 16.80 ! 5.60 2240 31.50
1050 With crane ond bucket G7 | 100 | 720 ¥4 “q 2 12.75 | 39.75 54.50
1400 Flevated slabs, less than 6 thick, pumped (20 | 140 | 457 16.80 5.60| 2240 31.50
1450 With crane and bucket G7 | 95 | .758 | ‘ 28 13.45 r 41.45 57.50
1500 6" to 10" thick, pumped (20 | 160 | .400 1470 492 1962 28
1550 With crane ond bucket G7 | 110 | 655 24.50 11.60 36.10 50
1600 Slabs over 10 thick, pumped (20 | 180 | .356 | 13.10 4.37l 17.47 24.50
1650 | With crane and bucket G7 {130 | .554 | 2050 | 9.85 30.35 42
1900 Foatings, continuous, shaflow, direct chute CG6 | 120 | .400 | 14.30 '} .39 14.69 22
1950 Pumped (20 | 150 | 427 | 1570 5.25 20.95 30
2000 With crane and bucket G7 | 90 | .800 | i 29.50 I 14.20 43.70‘ 60.50
2100 Footings, continuous, desp, direct chue Lo 15964 S G6 | 140 | 343 [ 1225 33 1258 19
150 Pumped (20 | 160 | .400 | | 1470 492 1962 28
200 With crane and bucket C7 1 110 | 655 2450 11.60 36.10 50
2400 Foofings, spread, under 1 C.Y., direct chute G6 | 55 |.873] | 85 31.85: 4850
2450 Pumped (20 | 65 | 985 | . 36 12.10 48.10 68.50
2500 With cane and bucket G7 | 45 1600 5950 2850 88 | I
2600 Over 5 .Y, directchute C6 | 120 | 400 | AT (T T TV R
2650 Pumped C20 | 150 | 427 | C1s70] 5250 2095 30
00 With crane and bucket ¢ G7 1100 720 | ! 27 | 12.75! 39.75 54.50
2900 Foundation mats, over 20 C.Y,, direct chute | 350 | 137 ! 491 13 5.04 7.60
2950 Pumped (20 ' 400 ' .160 '5.90 1.97 7.87 11.10
3000 With crane and buckst L7300 240 8.90 | 4.26 13.16 18.20
3200 | Grade beams, direct chute | G6 150 | 320 11.45 K| nre 175
3150 Pumped G20 180 356 | 1310 4370 w41l w0
3300 With crane and bucket CG71120 1600 | 22501 10.65 33150 4550
3500 High rise, for more than 5 stories, pumped, add per story G20 ! 2100 | .030 112 37 1491 21
310 With crane and bucket, add per story - G7 | 2100 .034 1.27 | 61 1.88 2.60
3700 Pile caps, under 5 C.Y,, direct chute G690 533 19.10 52 19.62 29.50
3750 Pumped [ G20 110 582 21.50 | 7.15 28.65 40.50
3800 With crane and bucket G780 900 33.50 15.95 49.45 68
350 Pile cap, 5 C.Y. 1o 10 CY, direct chute 175 o 9.80 27 0070 1520
300 Pumped G20 200 | 320 5 394 1569w
350 With crane and bucket o7 |10 ! a0 1785 850 2635 36.50
4000 Over 10 CY, ditect chute L CGb | 75223 § | 2 8220 1240
S0 humped G0 M0 267 | 980/ 328 1308 1830
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03 31 Structural Concrete

i Weight Structural Concrete

Dmly lobor- | 2011 Bore Costs o Tl
03 31 05.70 Placing Concrete (rew Output Hours Unit | Moterl  lobor  Equipment  Totol Ind 0gp
4100 With crane ond bucket |75 389 CY | 1445 690 2 35| 250
4300 Slob on grode, up to 6" thick, direct chute [ 6 10 ' 436 | f 15.60 42 16020 N
4350 Pumped G20 130 | 492 } 1810 4050 15| H
4400 With crone and bucket G110 455 ; 450 1160 3610 50
4600 Over 6" thick, direct chute Ce 65 ||| 1040 28 1088 16y
4650 Pumped (20 185 | 346 ‘ 1275] 426 701 u
4700 With crone ond bucket G745 497 E 1845 880 225 3%
4900 | Wols, 8 thick, dirct chute (G690 |53 || 1910, 52 19.62’ 25
4950 Pumped G20 100 | 640 || 285 185 3135 M
5000 With crane and bucket L 67 80 | 900 L3350 1595 4945 48
5050 12" thick, direct chute | C6 | 100 | 480 @ | | IR VAL A 78 u
5100 Pumped 20 110 5820 | | L0 715 2865 408
5200 With crone ond bucket LG 90 | 800 | Y RV S V/ 1
5300 15" thick, direct chute LG8 | 105 | 457 | 1635, M| 619 2B
5350 Pumped |20 | 120 | 533 1960, 655  2615] ¥
5400 With crane and bucket (7| %5 |78 v 28 1345 4145) 575
5600 Wheeled concrate dumping, add fo placing costs obove | : | ! |
5610 Walking cart, 50 hou!, odd (18| 32 | .281 | CY. Cooe0) T2 420 16m
5620 150" houl, odd u 315 o295 2| 1M 1y
5700 250" houl, add 18 | 50 | 17.30 3060 2036 %
5800 Riding cort, 50" haul, odd c-wl 80 | .13 3.89 15, 504 1D
5810 150" hou!, odd l |60 | .150 5.20 153 673 945
5900 250" haul, odd 45200 | ¢ 690 204 | 894 1285

03 35 Concreteleshmg

0010 | FINISHING FLOORS l ]

03 35 29.30 F’mshmg Floors | T
T
0012 Finishing requires that concrete first be placed, struck off & consolidated _ | :

0015 Basic finishing for vorious unspecified flatwork ! { 5
0100 Bullfloot only (10 | 4000 | .006 | SF 23| Vi)
0125 Bull floot & manual floot 2000 | 012 46 46 8
0150 Bull float, manuol float, & broom finish, w/edging & joints 1850 | 013 50 50 |
0200 Bull float, manual floot & monuol stee! trowel 12651 .019 | J3 13 1.0
0210 For specified Rondom Access Floors in ACl Closses 1, 2, 3 and 4 fo achieve ]

0215 | Composite Overall Floor Flomess and Levelness values up to F35/F25

| : g
0250 Bull float, mochine float & mathine frowel (walk-behind) ¢G10C| 15| 014 | SE 54 02/ 56 ]
0300 | Power screed, bull float, machine float & trowe! (walk-behind) G100 ]| 2400 | .010 39 04 43 Al
0350 | ¥ Powersceed, bull float, machine float & trowe! (ride-on) (-10E | 4000 | .00¢ 23 06| 29 7 A

0352 For specified Random Access Floors in ACI Closses 5, 6, 7 and 8 to ochieve i j
0354 Composite Overoll Floor Flatness and Levelness volues up o F50,/F50 E '
0356 Add for two-dimensional restraightening after power float (-10 | 6000 | .004 | SE PR ' 15 2
0358 For specified Random or Defined Access Floors in ACI Class 9 to achieve

0360 |  Composite Overall Floor Flamess and Levelness values up to F100,/F100 : . | £
0362 | Add for two-dimensiono! restraightening after bull float & power float (10 | 3000 | .008 | SF 5 3l kil X
0364 ' For specified Superflat Defined Access Floors in ACt Closs 9 fo ochieve | ’ | e
0366 | Minimum Floor Flatness ond Levelness values of F100,/F100 : | I .l

0368 | Add for 2-dim"} restraightening after bull floot, power floot, power trowel (10 | 2000 | .012 | S | A6 | A6 #
0400 [ Integrol topping ond finish, using 1:1:2 mix, 3/16” thick (-108| 1000 | .040 10 ! 148 23| 1.81 2%
0450 ] 1/2" thick 950 | .042 2 I 1.56 24| 207

0500 | 3/4" thick 850 | 047 | 4 1 1.74 vij ‘ 242
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05 12 Structral Steel Frammg |

| Steel for Buildings

Daily - Lobor- 2011 Bare Coss U
05 12 23.75 Structural Steel Members Gew OQuiput Hours Unit | Material Lobor  Equipment  Total Ind 0gp
0020 |  Shop fab'd for 100+on, 1-2 story project, bolted connections L [ [
0100 | W6x9 (Gl | E2 | 600 (093 LF NI5| 442 270 827] gy
0120 | x15 6] 600 | 093 18.55 | G, 20 BTy
0140 | x20 (6] 600 | 093 B | 4w 200 12 gy
osoo; W8x10 € 600 | 093 1240 442 270 19520
0320 x15 [6] 600 | .093 1855, 442 270 B671 3
0350‘ x21 [€] 600 | .093 2. [ Caa2| TR0 T 1332 g
0360| x 24 [6] 550 | .102 29500 ABZImgigst - (37271 Ay
0370 | x 28 [6] 550 | .102 34501 482)  295]  wu! gy
0500 | x31 [€ 550 |.102 38.50 4820 295 42|  my
0520 x 35 @€ 550 | .102 4350 482 295 51271 59
0540 x 48 [G] 550 | .102 59.50 482 295 67270 7
0600 W10x12 € 600 | .093 1485 442 20 N9 gy
0620 x15 € 600 | .093 1855 442 270, 47| 3
0700 x22 € 600 | .093 7 442 200 W12 4y
0720 | x 26 €l 600 | .093 3 442, 200 3902 4
0740 | x 33 6 550 | .102 4 482 295 477] 5%
0900 | x 49 [6] 550 | .102 6050 482 295 68271 T8
1100 W12x16 [6] 880 | .064 1980 300 184 M5 N
1300 x22 €] 880 | .064 7| 301! 1.84\ N8 ¥
1500 x 26 [G] 880 | .064 2| 301, 184 %85 4y
1520 x 35 Gl 810 | .069 0850 3 /A VA Y
1560 x50 [€ 750 | 075 62 | /3 ) 216 &0 7
1580 x 58 [6] 750 | .075 7217 354 216 - .7170] 818
1700 x72 (6] 640 | .088 89, | 4n4| 2830 0 9se7] i
1740 x 87 6l 640 | .088 108 ¢ 4l 250 4 128
1900 W14x26 (6] 990 | .057 2| 248 164, 3632 4
2100 x30 (6] 900 | .062 7 | 295 180 475 4
2300 x 34 [6] 810 | .069 42 327 2 | am 43 |
2320 x43 Gl 810 | .069 53 327 2 ‘ 5027|4630
2340 x53 €] 800 | .070 6550 332 203| 08 B
2360 x74 G| | |760].074 9150 349 23 a2 0
2380 x90 [6] 740 | 076 M| . 358 2.19\ Ne77| 13
2500 x120 (6] 720 | 078 149 ‘ 3680 225] 15493) n2.
2700 W16x26 g 1000 | .056 32| 265 162 %2, 4
2900 x31 € 900 | .062 3850‘ 295 180, 43251 & }
3100 x 40 [G] 800 | 070 950|332 203 5485 6190 |
3120 x50 [6] 800 | .070 8 | 33 203|  6735) 76
3140 x 67 € ¢ | 760 | 074 f 83 I 349, 213 8862 9
3300 W18x35 [6] | €5 | 960 | .083 L4350 3990 180 4929 s
3500 | x40 [€] 960 | .083 4950 399 180 59 48
3520 | x 46 (6] 960 | .083 | 57 399 180 279! N3
3700 x50 (4 912 | 088 62 420 190 egi0] 7
3900 x 55 (6] 912 | 088 68 420 190 740 848
3920 X 65 [6] 900 | .089 80.50 426, 192, 668 %
3940 x76 € 900 | .089 % | 426 192 10018 11_2_,__,!
3960 x 86 €] 900 089 06 | 4260 192 n2ig) #E
3980 x 106 (6 900 | .089 ! 131 | 426 o 192) 38l 18
4100 W21 x 44 @ 1064 075 | 55 360 163 59730 88 |
4300 | x50 6l 1064 | 075 62 360 163 6730 T8
4500 X 62 € 1036 | 077 7650 | 37o| 67 ngrp 0
4700 X 68 (6] 1036 | .077 84 | 370, el 937 0
4720 x83 (€1 | |wo0j 00| | [ 103 W 13 wes| 12
122
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12 Structural Steel Framing

tructural Steel for Buildings = -

Daily ~ Labor-

o 2011 Bare Costs Total
05122375 ¢ Structural Steel Members (rew I0ulpu1 Hours, Unit | Material _ lobor  Equipment Total Ind 0&P
70 x93 [G] | E5 [1000 Q[ LET 15 [ 383 173 1056] 1%
7t x 101 @ 1000} 060 125 383 173 13056, 146
s x122 [€ | | |1000 080 151 383, 173, 15456 175
o0 W 24x55 @ mo ;072 | 68 | 345 156 7301 8250
5100 x 62 @] 1110, 072 | 7650 345 L 8151 92
a0 X 68 @ jmo 072 84 345|156 89.01| 100
5500 x76 @€ 110/ 072 94 345 156 99.01| 1M1
g0 x84 @ 1080 | .074 04| 3.55‘ 160 10915 122
a0 x 94 @ 1080 | .074 N6 | 355 1.60| 1215|136
g0 x104 [€] 1050 | 076 19 365 165 13%30| 150
a0 | x117 (9 1050 | .076 | 145 \ 365/ 165 15030) 147
g0 x 146 €] 11050 | 076 81| 365 165 18630 207
900 [ W27 x84 G 1190 | 067 104 322, 1450 10867 1M
90 | x 94 € 1190 | 067 116 30 1450 12067 135
920 x 114 @ 1150 | .070 141 333 151 14584| 162
5940 x 146 [G] 1150 | 070 181 333 151 18584 206
5960 x161 @ 11150 | 070 | 199 33 151 20384 226
§100 [ W30x99 [€] 11200 067 | 123 319 144 127.63) 142
TR x108 6 11200 | .067 13 | 319 144 13863 14
6500 | x116 4] 1160 | .069| 144 331, 149 14880 165
8520 |' x132 @ 1160| 069 | 163 331 149 16780] 187
6540 x 148 € 1160 | 069 183 31| 149 ere0| 208
560 x173 A N0 0 214 342 155 21897 244
6580 X191 @ 120 | 071 236 342 155 24097 268
6700 W33x118 @ 1176 | 068 | 146 3.26 147 15073| 168
900 X130 6| | 134 om | 161 338, 153 16591 184
700 | x 141 € | 1134071 | 174 338 153 17em| 199
120 x169 G | |100| 073 | 209 349 157 21406 238
7140 x 201 € 11100 1 073 | w9 | 349 157 25406 L om
7300 W36x135 @ 1170 | 068 | 7 | 38 ‘ 1480 7176|191
7500 x150 @ L1170 | .068 | 186 | 328 1480 19076 M
7400 | x170 6] | 1150 | 070 | 210 333 151 21484] 238
7700[ x 194 @€ 125 | 071 | 240 341 1540 495 M
o | x23] @ | nslonl || o 341 1% m0%5| a5
m | x 262 [6 | 11035, 077 | |35 370 187 33037 365
800 | x 302 @ ! 5 105 077 L35 | 3700 167|037 420
H50 | Forprojects 75 o 99 tos, add Lo b 0% ] ;
921 5010 74 tons, dd o | |
8494 250 49 fons, add ‘ | 30 10% | |
bge 10 o 24 fons, add A - -
g 2109 tons, add o s ’
3499 | toss than 2 ons, add L 100% | 100% |
951293,77 Structural Steel Projects
0010 | STRUCTURAL STEEL PROJECTS RO50516-30 : |
015 | Made from recyded materials ] .
020 Shop fab'd for 100+on, 1-2 story project, bolted connections ' _ ' ) ;
0200 | Agoriments, mursing homes, fc. T to 2 stris RO50523-10 €] | £5 [10.30(7.767 Ton | 2250 | 370 168 | 2788 | 3300
000 3o 6 stories G » hoaoj79n] | 3 2300 | 380 m 2851 | 3375
W0 7 1015 stories RO5122310 € &6 1420(9.0014] | | 2350 | 430 133 2913 ‘ 3475
g;go Over 15 stories G » 113.90/9.209! I 2425 ] M0 | 13 3001 | 3575
oeog' Offices, hospitals, efc., steel bearing, 1 fo 2 stories R051223:20 6] 5 10.30(7.767 | || 2,250 I 30 | 168 2,788 ’ 3,300
3 to 6 stores [ | 66 144018889 | | 2300 425 131 285 | 3400
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All figures were obtained from RS Means Building Construction

GENERAL CONDITIONS Data 2011
ESTIMATE

Project Duration = 22 Months
Bulk Construction = 20 Months

Description Quantity Unit Unit Rate Cost

Vice President 95 WEEK S 2,500 § 237,500
Project Executive 95 WEEK S 2,200 S 209,000
Project Superintendent 95 WEEK S 1,925 S 182,875
Assistant Superintendent 95 WEEK S 1,800 S 171,000
Field Engineer 95 WEEK S 1,265 S 120,175
Project Manager 95 WEEK S 2,075 § 197,125
Project Engineer 95 WEEK S 1,800 S 171,000
Office Engineer 95 WEEK S 1,265 S 120,175
Project Administrator 22 MONTH S 800 S 17,600
Safety Coordinator 95 WEEK S 175 § 16,625
Project Scheduler 95 WEEK S 225 § 21,375
Estimating Expenses 1 LS S 45,000 $ 45,000
TOTAL S 1,509,450
Description Quantity Unit Unit Rate Cost

Field Office Trailer Set-up 1 LS S 2,000 S 2,000
Field Office Trailer Rental 22 MONTH S 425 S 9,350
Field Office Trailer Removal 1 LS S 2,500 S 2,500
Construction Site Fence 20 MONTH S 600 S 12,000
Sidewalk Overhead Protection 1 LS S 1,250 S 1,250
Storage Trailer 15 MONTH S 140 S 2,100
Gang Box 20 MONTH S 55 § 1,100
Tools/Equipment 20 MONTH S 650 $ 13,000
Fire Extinguishers 20 MONTH S 275 S 5,500
Copier/Fax/Printer 22 MONTH S 400 S 8,800
Computer/LAN Equipment 22 MONTH S 2,400 $ 52,800
Mobile Phones 22 MONTH S 325 S 7,150
Personal Protective Equipment 20 MONTH S 250 S 5,000
Signage 1 LS S 2,600 S 2,600
Dumpsters 20 MONTH S 1,800 S 36,000
TOTAL S 161,150
Description Quantity Unit Unit Rate Cost

Field IT/Network Set-up 1 LS S 4,250 §$ 4,250
Temporary Power Installation 1 LS S 15,000 $ 15,000
Temporary Power Consumption 20 MONTH S 750 $ 15,000
Temporary Water/Sanitary Supply 1 LS S 1,500 $ 1,500
Temporary Toilets 22 MONTH S 550 S 12,100
Potable Water 22 MONTH S 175 S 3,850
TOTAL S 51,700




MISCELLANEOUS COSTS

Description Quantity Unit Unit Rate Cost
Progress Photographs 20 MONTH S 350 $ 7,000
Document Reproduction 1 LS S 25,000 S 25,000
Travel Expenses (Staff Vehicles) 20 MONTH S 3,500 $ 70,000
Delivery/Shipping Expenses 20 MONTH S 300 $ 6,000
Clean-up Expenses 20 MONTH S 2,000 S 40,000
Misc. Field Expenses 20 MONTH S 1,000 S 20,000
Office Supplies 20 MONTH S 8 § 1,720
QC and Commissioning (0.5%) 1 LS S 250,000 $ 250,000
Permits (0.75%) 1 LS S 375,000 S 375,000
Insurance (0.3%) 1 LS S 150,000 S 150,000
Bonds (0.6%) 1 LS S 300,000 S 300,000
TOTAL S 1,244,720
Description Cost/Month Cost

Supervision and Personnel S 68,611 S 1,509,450

Construction Facilities and Equipment S 7,325 $ 161,150

Temporary Utilities S 2,350 S 51,700

Miscellanesous Costs S 56,578 S 1,244,720

TOTAL

$ 2,967,020



