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Executive Summary

This technical report is intended to help comprehend the project schedule and the
costs associated with the structural system and general conditions for the Northeastern
Pennsylvania Office Building. It also provides a critical evaluation of this project’s
Leadership in Energy and Environmental Design (LEED) certification requirements.
Finally, this report is intended to evaluate the benefits and disadvantages of the
implementation of Building Information Modeling (BIM) for this particular project.

The detailed project schedule created in this report is a nine-month long schedule
that does not have a set critical path. Each trade will follow each other in a sequential
manner. Therefore, each trade is essentially on a project-wide critical path. If one trade
falls behind in work, the subsequent trades are directly affected. To offset any project
delays, four weeks have been provided at the end of the tentative completion date before
the project is to be turned over to the owner.

A structural steel estimate has been provided for a typical work bay in the shop
building. This structure is comprised of exterior and interior grade beams, spread footings,
pier footings, a slab-on-grade, and a structural steel frame. When combined, these pieces
form a structural system that costs about $60 per square foot. This cost is nearly 30% of
the total construction cost for this project, which seems low for a project that does not
contain any unique building features. This may be attributed to assumptions that were
made due to a lack of cost information for pre-engineered buildings such as this.

The general conditions estimate performed in this report shows 11% of the building
cost for this project being general conditions costs. The vast majority of the costs
estimated were the project’s personnel. This is surprising because one half of the general
contractor’s staff is only charging about 25% of their time to this project. With such a low
amount of support staff time charged to this project, it would be expected that the
personnel costs would not contribute to such a large portion of the general conditions cost.

Although the owner of the Northeastern Pennsylvania Office Building was not
striving for a LEED certification on this project, an evaluation was performed to assess the
possibility of receiving this certification if it were pursued. Based on this evaluation, this
project did not qualify. Project variations have been provided that, if implemented,
increase the possibility of this project becoming LEED certified. However, since the owner
is not pursuing for this certification, it is not recommended that the project be altered.

The owner did not request the use of BIM on this project because they did not
believe it would have with cost savings. If BIM had been used on this project, the owner
may have been able to begin construction earlier because the model could have been
used to receive approval for construction by the township authorities.
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Detailed Project Schedule

Detailed Project Schedule

The project schedule for the Northeastern Pennsylvania Office Building can be
found in Appendix A of this report and is an approximately nine month long schedule that
is portioned into five main categories: Sitework, Site Utilities, Pre-Engineered Metal
Building, Office Building, and Shop Building. The Notice to Proceed is scheduled to be
received on June 14, 2011, and the Project Turnover date is currently scheduled for March
6, 2012. The critical path of this project is unique because once work in an area of the
building is complete, the next step of work follows in the same path. The project schedule
reflects this type of sequence of work by clearly showing the lag between the start of one
activity and the start of a second activity. The lag between starts of different activities
range from zero days (setting base plates to erecting the building’s structure) to about
seven weeks (grading the site to stoning the pipe yard). The ensuing descriptions of each
category of work on the project schedule will explain the flow of work throughout the
project.

Sitework

Once the Notice to Proceed has been received by the General Contractor, they will
instruct the sitework subcontractor to begin clearing and grubbing the entire project site.
This process should be relatively easy for the subcontractor because the project site is a
former landing strip for small aircraft and is now an open grass lot with minimal brush
coverage. However, due to the large size of the site (19 acres), the subcontractor has
been allowed four weeks to clear and grub the site. This work will move from the West to
the East across the site since the building footprint is located on the West half of the site.
This will allow work on the building’s structure to begin as early as possible.

As clearing and grubbing is occurring across the site, grading will be following about
two weeks behind in the same pattern. After the grading has passed the building footprint
and begins work across the gravel laydown area, the stoning of the yard can begin.
However, due to the stormwater drainage system used for laydown yard (further explained
in the next section), the stoning of the yard must be placed after the stormwater system
has begun.

The rest of the site work performed by subcontractors or the general contractor on
this site is not critical in the driving of the project schedule. For example, the permanent
fence that encompasses the entire project site can begin installation at any point in time,
as long as it does not interrupt other trades’ work and it is completed by Substantial
Completion on February 7, 2012.




Site Utilities

A unique system is being implemented to help control the stormwater runoff once
grading is completed in a section of the gravel laydown area. Due to regulations set forth
by the township authorities, the gravel laydown area cannot be set as 8 inches of AASHTO
#57 stone, as specified in the original contract documents. Rather, the project design
team has proposed a system that will catch stormwater runoff from the laydown area and
reuse that water in the shop building’s wash bay. This system will only be used on a
section covering approximately 4 acres on the East side of the building footprint. This area
reduces the amount of the site’s stormwater runoff enough that the township authorities
have approved this system. It also reduces the amount of township water required to run
the wash bay for this facility.

The other building site utilities will be run in a concurrent manner because they will
be placed within a 20 foot wide utility easement on the North side of the project site. This
utility easement will have been created by a contractor that is not included within this
project’s contract. Once created, the an electrical contractor that is also not associated
with this project will be responsible for running electrical lines to an electrical substation in
the Northwest corner of the project site. The electrical contractor for this project will be
responsible for running electric from this substation to the shop and office buildings.

Other utility lines that will be run in this utility easement include a 6 inch gas main,
an 8 inch sanitary sewer line, and telecommunication lines. On the south side of the
project site, there is an existing township water main under State Road. The water supply
for these buildings will be tapped off this underground water main.

Pre-Engineered Metal Building

As soon as the Notice to Proceed has been received, the structural steel contractor
will begin performing reaction calculations and fabrication of steel members. Before the
steel members arrive at the project site, however, the foundations for both the shop
building and office buildings must be completed. When the steel has arrived on site, base
plates for the office building will be set, followed by the structural steel for the office
building. As the contractors finish their work on a portion of the office building, they will
move workers to the shop building as needed to continue working efficiently.




Office and Shop Building

Once work on the foundation for the office building and shop building is completed,
building systems that will be running within or below the building’s slab, such as
underground plumbing and underground electric, will be installed. The slab for each
building will then be placed for both buildings.

The majority of the work in the office building is being installed concurrently with the
work in the shop building. However, if the same type of work is being installed in both
buildings, the office building work begins before work in the shop building occurs. For
example, electric rough-in work is scheduled to begin in the office building about one week
before it is scheduled to begin in the shop building. The schedule was created this way to
help instill a flow of work for each subcontractor to follow. Subcontractors will be
encouraged to work from East to West across the office building before working from
South to North across the shop building.

After the slabs have been placed and the structures of the buildings have started to
be erected, metal wall panels, windows, and metal stud walls can be installed where
designated in the construction documents. Once this work has finished in one area of the
building and moved to another area, the subsequent trades can begin work. These trades
include electrical rough-in, mechanical rough-in, sprinklers, drywall, paint, electrical
finishes, mechanical finishes, and other finishes.

Project Completion

Substantial Completion for the Northeastern Pennsylvania Office Building is
currently scheduled for February 7, 2012, with punchlist inspections and corrections to
follow. Four weeks have been provided in the project schedule for punchlist items
because the Substantial Completion target is not a critical deadline for the owner of this
project. The owner wants this project completed within a reasonable amount of time, but
the buildings won't be occupied immediately. This is because the shop building and office
building included in this thesis project are included in Phase 1 of a larger project that
currently includes seven phases. Once Phase 1 and Phase 2 are completed, which both
consist of an office and shop building, the buildings will be occupied by the owner. Since
Phase 2 is not scheduled to be completed before the end of May 2012, the Turnover
deadline set for early March 2012 on the project schedule is not being strictly enforced. A
relatively small fee is being charged for delay in the project completion. This is to help
ensure that the contractor finishes the contracted work within a reasonable time period if
the Turnover deadline is not met.




Detailed Structural Systems Estimate
Detailed Structural Steel Estimate

The following structural system estimate for the Northeastern Pennsylvania Office
Building was performed between column lines five and six in the shop building, as shown
below in Figure 1. This bay is approximately forty feet wide and sixty-eight feet long. Each
component of the structural system is priced and described below. The detailed structural
estimate provided was calculated using RS Means, Building Construction Cost Data, 2012.
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Figure 1. Shop Building Bay
Grade Beam Footings
Concrete $112.00 $2,912.00
Formwork (ICF) 222 EA (5.33SFEA)  $32.00 $7,104.00
Steel Reinforcement 0.870 TON $2,000.00 $1,740.00
Placement 26 CY $18.30 $475.80

$12,231.80

The grade beams in this bay of the shop building are composed of exterior and
interior grade beams. The exterior grade beams (8” wide, 4’ deep) run North-South at the
entrance and the exit of each bay, and they are formed using insulated concrete form (ICF)
blocks. This grade beam has both #5 and #8 steel reinforcing in the horizontal direction,
and #5 reinforcing bars in the vertical direction. The interior grade beams run East-West
beneath the building’s slab. These beams (2’ wide, 2’ deep) protect steel reinforcing (#8
reinforcing strands) that tie together pier footings across the building and prevents them
from migrating away from each other. Both types of grade beams are comprised of 3,000
psi, normal weight concrete.




Spread Footings Quantlty Cost/Unit Total Cost

Concrete $112.00 $2,240.00
Formwork 226.5 SFCA $6.70 $1,517.55
Steel Reinforcement 0.941 TON $2,225.00 $2,093.70
Placement 20 CY $50.00 $1,000.00

$6,851.25

Rectangular, 18" deep spread footings are located in the four corners of the bay and
each support a pier footing. The reinforcing steel used in these footings is #6 bars spaced
one foot on center each way. Normal weight, 3,000 psi concrete was also used in the
spread footings for this building.

Cost/Unit__| Total Cost

Concrete $112.00 $918.40
Formwork 272 SFCA $6.70 $1,822.40
Steel Reinforcement 0.372 TON $2,225.00 $827.70
Placement 8.2 CY $50.00 $410.00

$3,978.50

Pier footings are located in each corner of the bay of the shop building on top of a
spread footing. These footings are 34” deep and contain varying combinations and
patterns of #4 and #6 reinforcing steel bars. Both the spread footings and the pier footings
are formed with standard plywood formwork.

Slab-on-Grade Cost/Unit Total Cost

Concrete 67.2 CY $113.00 $7,593.60
Steel Reinforcement 1.817 TON $2,125.00 $3,861.14
Placement 67.2 CY $16.60 $1,115.52
Finishing 2720 SFCA $0.71 $1,931.20
Saw Cuts 188 SFCA $0.62 $116.56

$14,618.02

Since loaded trucks will be constantly moving in and out of the shop building bay
that has been chosen for this structural estimate, the concrete slab is thicker and more
heavily reinforced than most concrete slabs throughout the rest of the building. It's an 8”
inch, 4,000 psi concrete slab that uses #4 steel bars spaced every foot in both directions.
This slab will be finished with a float and will have multiple saw-cut control joints.
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Cost/Unit | Total Cost

Structural Framing 32 TON $3,425.00 $109,600.00
Base Plates 5.44 SF $42.00 $228.48
Bolts 26 EA $9.65 $250.90
Anchor Bolts 16 EA $9.45 $151.20
Purlins 4947 SFCA $2.88 $14,247.36

Since this building is a pre-engineered metal building, the structural framing
estimate contains assumptions that may jeopardize the accuracy of this estimate. A
request was made to the structural steel subcontractor for accurate pricing information for
comparing values, but no figures were ever received.

All structural members have been designed and fabricated for the design loads
calculated at that particular location by the structural engineer. Therefore, the steel
members for this building are not standard wide-flanged beam shapes and sizes. Below is
a diagram that shows the frame that spans column lines five and six. Each steel member
has been highlighted in a different color to show their varying sizes and shapes. In order
to calculate an estimated cost for the structural steel, a value of 225 plf was assumed for
all steel frame members.
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Figure 2. Pre-Engineered Metal Building Frame

The structural steel frames are attached to the pier footings by way of base plates
and anchor bolts that are embedded into the concrete piers. Pieces of steel framing are
fastened together using eight to ten bolts at each connection. Finally, horizontal purlins
are used to laterally brace the structural frames.




Summary

Building System Total Price Price/SF

Structural Concrete $37,679.57 $13.85
Structural Steel $124,377.94 $45.73

$59.59

When the price per square foot for the structural concrete and structural steel are
combined, they total approximately $60 per square foot. This can then be multiplied by the
total building square footage (shop building and office building) to get a total estimated
structural cost of about $1,550,000. This means that slightly less than 30% of the total
construction cost for this project is attributed to the structure of the shop building and the
office building. A structural percentage of 30% seems low for an industrial/office building
such as this. This is because there are no high quality finishes or architectural features on
this project that would raise the project cost, and therefore lower the structural percentage.
This percentage may also be lower than expected because of the assumption of 225 plf for
the structural steel members. An assumed value such as this may be highly inaccurate
with no actual pricing of pre-engineered metal frames available for comparison.




General Conditions Estimate

The general conditions estimate provided was calculated using RS Means, Building
Construction Cost Data, 2012, as well as numbers provided by the project team. The
general conditions are assumed to be distributed across the entire duration of the project.
The total cost for the general conditions estimate for the Northeastern Pennsylvania Office
Building is about $588,000. This is approximately 11% of the total project cost, which is
very close in comparison to the industry average of about 10%. This value actually seems
high for a project like this because items such as insurance, temporary fencing, protective
walkways, security, and project signage, which would commonly be included in a project’s
general conditions, were not included. These items are not required because of the rural
location of this project. Also, the signage is provided by the owner for this project.

The three sections that this general conditions estimate is comprised of include
project personnel, construction facilities & equipment, and temporary utilities and
miscellaneous costs. As seen in Figure 3 below, the project personnel accounted for
approximately 70% of the general conditions estimate. The construction facilities and
equipment costs accounted for about 9%, and the temporary utilities and miscellaneous
costs accounted for approximately 21% of the general conditions estimate.

A breakdown of each line item included in the general conditions estimate for this
project can be seen below. The durations for each line item have been approximated
using the Detailed Project Schedule in Appendix A of this report. All cost information has
either been extracted from RS Means cost data, which is referenced in Appendix C of this
report, or was provided by the project team. When the total general conditions estimation
is divided across the 8 %2 month schedule, the average cost is about $69,200 per month
($15,475 per week).

General Conditions Estimate

M Project Personnel (70%)

i Construction Facilities &
Equipment (9%)

u Temporary Utilities and
Miscellaneous Costs
(21%)

Figure 3. General Conditions Estimate by Percentage
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Project Personnel

Unit Rate

Senlor Operations
Manager

Field Operations
Manager

Project Manager
Project Engineer
Project Superintendent
Safety & Quality
Engineer

Construction Facilities & Equipment

$3,700
$3,700

$3,275
$2,000
$3,050
$2,200

Week $37,000

Week 10 $37,000

Week 38
Week 38
Week 38
Week 10

$124,405
$76,000
$115,900
$22,000

$412,305

Unit Rate

Office Trailers
Office Supplies

Temporary Restrooms

Dumpsters/Recycling
Bins

$203 x 4 Trailers

$82.50 x 4
Trailers

$180x 2
Facilities

$505 x 2 Bins

Month 8%
Month 81

$6,902
$2,805
Month 8% $3,060

Week 38

$51,147

$38,380

Temporary Utilities and Miscellaneous Costs

Unit Rate

Temporary Electric
Bonds

Final Cleanup
Permitting

$1.01/CSF
1.25%

0.5%

0.5%

$787.80
$68,750
$27,500
$27,500

$124,537.80

Month 3
Project 1
Project 1
Project




LEED Evaluation

Leadership in Energy and Environmental Design (LEED) Certification

The Northeastern Pennsylvania Office Building was not designed with any intention
to become LEED certified. Since there is a large push in today’s construction industry to
create more sustainable buildings and more environment-friendly projects, an analysis will
be performed on this project to determine how many LEED credits the building would
receive if it were to be constructed as per the construction documents. After this analysis,
methods will be suggested that could lead this project to achieving additional LEED credits
without significantly impacting either the project cost or the project schedule. Based on
these suggestions, a recommendation will be made as to whether the project should
indeed strive for LEED certification.

It should be noted that all LEED credits are based on “LEED 2009 for New
Construction and Major Renovations” project checkilist.

Existing LEED Credits

Based on the LEED project checklist that | have compiled for the Northeastern
Pennsylvania Office Building (Appendix D), this project does not qualify for LEED
certification. There are certain prerequisites that must be met for a project to be
considered a candidate for certification. One of the eight prerequisites states that a
building must reduce its water usage by at least 20%. Since the Northeastern
Pennsylvania Office Building does not show any indication of any water usage reduction, it
does not meet this basic requirement. This automatically denies this project from
qualifying for LEED certification.

Although this project does not meet the proper requirements for LEED certification, |
have completed a LEED project checklist to analyze the number of points that the
Northeastern Pennsylvania Office Building has accumulated based on its existing
construction documents.

Sustainable Sites

The prerequisite for the Sustainable Sites section, “Construction Activity Pollution
Prevention” is properly met for this project because there is an Erosion and Sedimentation
Control Plan being implemented on this site. One credit is available for site selection
because this project is not located on prime farmland, within 100 feet of wetlands, and
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does not violate other requirements for this credit. One credit is also available because of
the stormwater quantity control aspect of this project. Since multiple acres of existing
grass lot will be replaced with a gravel laydown yard, the township has required this project
to design a system that reduces the amount of stormwater runoff that would be produced
from this stoned area. The system that has been approved will collect stormwater from the
laydown yard that will be used in the shop building’s wash bay. Finally, the buildings will
be using Galvalume metal roof panels. These roof panels are reflective, reducing the heat
island effect produced from the construction of this project. This also makes a credit
available within this category.

Water Efficiency

The stormwater runoff that is collected on site will also be used to water the
vegetation around the building. This system makes up to four credits available in the water
efficiency category. Also, the gray water that is used within the office building will be
treated enough to be used in the wash bay of the shop building. This can be considered
an innovative wastewater system that makes up to two additional credits available.
However, as previously stated, the water usage has not been reduced for this project.
Since this prerequisite is not being met, the project does not qualify for LEED certification.

Energy and Atmosphere

The Energy and Atmosphere category has three prerequisites that are all met for
the Northeastern Pennsylvania Office Building. These prerequisites include
commissioning of building systems, implementing minimum energy performance, and
managing specific refrigerants. Although these are met, there are no other available
credits within this category.

Materials and Resources

The prerequisite for the Materials and Resources category requires storage and
collection of separate recyclables on the project site. This is met on the Northeastern
Pennsylvania Office Building since there will be recycling bins available in the Northwest
corner of the site. There are no available credits within this category.




Indoor Environment Quality

This project controls environmental tobacco smoke and performs indoor air quality
checks, which are both prerequisites within this LEED certification category. A credit is
available for the outdoor air delivery monitoring system used in the shop building. Since
trucks will be pulling and out of the shop building each day, there will be carbon dioxide
monitor placed in this building to monitor the gas levels in this space. A credit is also
available because thermal sensors will be used in the office building to regulate the
temperature of the office spaces.

Innovation and Design Process

Since the architect that designed this project had at least one LEED accredited
professional involved with the design of the shop building and office building, one credit is
available within this category.

Summary

If the Northeastern Pennsylvania Office Building met all of the prerequisites needed
to qualify for LEED certification, the project would still not receive the certification. This is
because the project would only acquire twelve credits. A minimum of forty credits is
required to become LEED Certified.

Proposed LEED Credits

The following sections propose variations to the Northeastern Pennsylvania Office
Building’s construction documents that would provide additional credits toward this project
becoming LEED Certification. These proposed variations are intended to have a minimal
impact on the projects schedule and cost. A LEED project checklist has been provided in
Appendix E of this report, which shows existing credits and proposed credits. Proposed
credits are bolded on the detailed credit breakdown.

Sustainable Sites

Five additional credits could be added to the three previous credits available under
the Sustainable Sites category with minimal negative impacts on the project design. For
example, this project is a single phase of a multiphase project that will include buildings
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similar to the Northeastern Pennsylvania Office Building. The owner of this project will
also be constructing a housing unit for their worker to the West of this project. With the
increase in personnel in this area in the near future, it may be beneficial for the owner to
fund a stop for a local bus route. The bus could provide public transportation for not only
the workers living in the housing development, but it could also be used by the employees
that work in any of the buildings within this multiphase project. Access to public
transportation would add two credits towards LEED certification. This would also allow for
the parking lot onsite to be reduced because fewer workers would require parking spaces.
Providing fewer parking spaces than needed by the building occupants makes two credits
available. Finally, if bike racks were added in the building’s parking lot and one of the
three restrooms within the building the building incorporated a changing room, the project
would pick up another credit.

Water Efficiency

If the water efficiency of this project were increased, the water usage would reduce.
This could potentially make the buildings eligible for LEED certification by meeting all
requirements. For a project such as this, the demand for water consumption is not
extremely high and therefore could easily be reduced. The implementation of low-flow
plumbing fixtures in the three bathrooms and kitchen area would easily reduce the amount

of water consumed by approximately 30% since these are the only areas with running
water. Not only would this qualify the building for LEED certification consideration, but it
would also add two credits towards the certification.

Energy and Atmosphere

This category contains credits that may not be feasible for this project because they
tend to add to the cost of this project. However, it is reasonable to believe that the building
could receive up to seventeen points towards LEED certification that will have a payback
period that will cover these additional costs. The building could optimize its energy
performance by using energy-efficient light fixtures inside and outside the building. If the
energy performance is improved by 20%, five credits would be added. Also, since the site
is on an open lot that has no surrounding buildings or trees that would shade the roof,
solar panels could be installed on the buildings. Depending on the number of panels used
on the project, this could create nearly 10% renewable energy for this project and an
additional five credits. Seven additional points could be accumulated by improving the
project’'s commissioning, refrigerant management, and system measurement and
verification.




Materials and Resources

Although recycling is available on site, it is currently not being monitored and
recorded. If the recycled content of this construction was mandated to exceed 10% of the
project’s disposed material total, the building could receive an additional credit.

Indoor Environmental Quality

Requirement of the installation of low-emitting materials within a new construction
project can added valuable credits towards achieving LEED certification. For example, if
low-emitting adhesives and sealants, paints and coatings, flooring systems, and composite
wood products were required for this project, four additional credits could be awarded.

Summary

With the implementation of the previously mentioned variations to the project
documents for the Northeastern Pennsylvania Office Building, this project does have the
ability to become LEED Certified. The combination of the credits already encompassed in
the project and the variations that have been proposed, the building could accumulate
forty-one points. This is one point over the minimum requirement to become LEED
Certified. Since this leaves very little room for error when estimating the anticipated credits
that the project could receive, | would not suggest that the Northeastern Pennsylvania
Office Building strive for this certification. Since the owner does not have an evident want
or need to have this project LEED Certified, | do not see them taking the financial and
schedule increases that the proposed variations may incur. Also, with an estimation that is
so close to the minimum requirement, it is possible that the project would end up not
achieving every credit, and could not qualify for certification.




Building Information Modeling Use Evaluation

Building Information Modeling (BIM)

The project team for the Northeastern Pennsylvania Office Building did not use any
formal form of Building Information Modeling for the project at hand. This is due to the fact
that neither the shop building nor the office building has any extremely complex building
systems within them. Also, the structure is a pre-engineered metal building which consists
of steel frames that span the width of each building. Therefore, a plenum with a minimum
height of two feet exists between the structural frame and the finished ceiling throughout
both buildings. This open space allows for system components to be moved to alleviate
most discrepancies and clashes between the different building systems. BIM can
efficiently be used on projects that have tighter space to avoid discrepancies and clashes
between a building’s mechanical, electrical, plumbing, and fire suppression systems before
the designs are completed.

Although this project is not implementing any Building Information Modeling, the
following analysis has been performed to assess the feasibility and possibility of using this
method. The major goals and uses of BIM have been listed under the assumption that
BIM had been considered from the early stages of design on the Northeastern
Pennsylvania Office Building. Also, a process map has been provided under this same
assumption.

Major BIM Goals

Goal Description Potential BIM Uses

High Visualization for Township Authorities 3D Coordination
Medium = Owner Visualization 3D Coordination
Medium  Accurate As-Built Drawings 3D Coordination
Medium  Building Systems Estimates Cost Estimation
Low Eliminate Field Conflicts 3D Coordination

The design team and owner of the Northeastern Pennsylvania Office Building had
some difficulties at the onset of this project because the land that they were preparing to
construct a multiphase project on was previously undeveloped in a rural area. Because of
this, the township authorities were hesitant to approve a construction project of this
magnitude in this area. A visual representation of the project created in 3D software may
have been beneficial to help show the township what was to be eventually constructed.
The owner could also get a better visual representation of the project before construction if
BIM had been implemented at the beginning of the design process. After the design
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process had begun, the contractors on this project could have used the model to perform
accurate cost estimations for their building systems. Also, as the systems were being
installed, the architect could have updated the software to create an accurate set of as-
built plans for their records and for the owner’s records.

BIM Uses

| X | Plan_ | X| __ Design ___[X/| _ Construct __|X| __Operate

Programming

Site Analysis

Phase Planning
(4D Modeling)
X Cost Estimation
Existing
Conditions
Modeling

X

X

Design Authoring

Design Reviews

3D Coordination
Structural Analysis

Light Analysis

Energy Analysis
Mechanical Analysis
Other Engineering
Analysis
Sustainability (LEED)
Evaluation
Code Validation
Phase Planning (4D
Modeling)

Cost Estimation
Existing Conditions
Modeling

X

Site Utilization Plan

Construction
System Design
3D Coordination
Digital Fabrication

3D Control &
Planning
Record Modeling

Phase Planning (4D
Modeling)
Cost Estimation
Existing Conditions
Modeling

Building
Maintenance
Scheduling
Building System
Analysis
Asset Management
Space
Management /
Tracking
Disaster Planning

Record Modeling

Phase Planning
(4D Modeling)
Cost Estimation
Existing Conditions
Modeling




Level One Process Overview Map

start || ValidateProgram | | AuthorSchematicDesign | | Cost Estimation | | Author Design Development
Owner Architect Contractor Architect
Cost Estimation
Contractor
Author Construction Documents | | 3D Coordination | | Compile Record Model
Engineer Architect Contractor
3D Coordination
Architect

Construction Documents

Assuming BIM were used on the Northeastern Pennsylvania Office Building, the
owner and the township authorities could have seen a 3D model of the project while it was
still in the planning stage. This may have decreased the delay in the project start-up by
helping to receive the township’s approval earlier. At this point, the architect could have
also used this model to do cost estimations for the office building and shop building for
Phase 1 of the multiphase project. During the design phase of this project, the design
team could have seen discrepancies and clashes between different building systems. This
would allow them an ample amount of time to redesign the systems to avoid these problem
areas of the design. The model would have also been used by the contactors during the
design phase to help put together an accurate estimate of the building systems for this
project. Once the building has begun construction, the model could still be used to avoid
problem areas, if there are any, which were not corrected in the design portion of this
project. If the work being installed deviates from the construction documents, the
contractor can record this new work using BIM. By recording this new information when it
is installed, an accurate set of as-built plans can be derived from the model upon project
completion.
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Summary

Although the benefits of the implementation of BIM for the Northeastern
Pennsylvania Office Building seem to be enticing, it is not recommended to be used for
this particular project. This is because the building systems are not overly complicated
and would not create a significantly negative impact on the project to move portions of the
systems. The large plenum above the finished ceiling height provides a substantial area
for systems to be redirected or rerouted. The accurate set of as-built plans that would be
generated from the modeling software could also be produced accurately if the contractor
and the architect work together to update the construction documents as changes are
made during construction. Although the estimations for the building systems could be
produced more precisely with the use of BIM, the systems used in this project are fairly
small with comparison to other projects of this size. The shop building has a small density
of MEP systems for the size of the building, and therefore does not require a deep analysis
of the systems in this space. The only practical aspect that BIM seems to contribute to this
project is visual representation during the planning stage. If a 3D model were developed
to show the township authorities what the project would look like after construction, the
owner may have received approval earlier. This would have resulted in construction
beginning earlier, and subsequently an earlier project turnover to the owner.




Appendix A: Detailed Project Schedule




ID Task Task Name Duration Start Finish \Jun '11 \Jul '11 ‘Auv‘ ‘Sep 1 ‘Oct '11 ‘ Nov '11 ‘ Dec'l Jan'12 ‘ Feb'l ‘Mar '12
Mode 29] 5 [12]19/26] 3 [10]17/24]31] 7 [14]21]28] 4 (11]18/25] 2 | 9 |16/23/30| 6 [13/20]27] 4 [11]18]25| 1| 8 |15]/22/29] 5 [12]/19]26] 4 [11]18
1 | Notice to Proceed 0 days Tue 6/14/11 Tue 6/14/11 6/14 ¢-
2 |9 Sitework 117 days Tue 6/14/11 Wed 11/23/11 &
3 |&* Clear and Grub 20 days Tue 6/14/11 Mon 7/11/11 A |
4 | Grading 90 days Frie/24/11 Thu 10/27/11 |
L Site Electric 30 days Mon 8/8/11 Fri9/16/11 i |
6 |a" Stone Pipe Yard 65 days Mon 8/15/11 Fri11/11/11 i |
7 |4 Curbing 3 days Mon 9/26/11 Wed 9/28/11 1
8 |# Dumpster/Flag Concrete 5 days Mon 10/3/11 Fri 10/7/11 1
9 |4 Dumpster Enclosure 5 days Thu 11/10/11 Wed 11/16/11 [
10 |#* Asphalt Paving Base 3 days Thu9/29/11 Mon 10/3/11 1
11 |9 Asphalt Paving Top 2 days Mon 10/17/11 Tue 10/18/11 l
12 |9 Traffic & Panel Signage 3 days Tue 10/4/11 Thu 10/6/11 B
13 | Landscape 5 days Fri10/7/11  Thu 10/13/11 [
14 | Dimensional Letters 5 days Thu 11/17/11 Wed 11/23/11 [
15 |¢* Fence 20 days Tue 10/18/11 Mon 11/14/11 I |
16 |#* Site Utilities 71 days Fri7/1/11  Fri10/7/11 — *
17 |« Electric Substation 2 days Mon 8/22/11 Tue 8/23/11 Ll
Underground
18 " Electric 10 days Mon 8/22/11 Fri9/2/11 I |
19 |o* Telephone 10 days Mon 8/22/11 Fri9/2/11 I |
20 =" Gas 10 days Mon 9/26/11 Fri 10/7/11 I |
21 = Sanitary 5 days Mon 8/15/11 Fri 8/19/11 (B
22 Water 25 days Mon 8/22/11 Fri9/23/11 [ |
23 | Stormwater 70 days Fri7/1/11 Thu 10/6/11 nd |
24 Pre-Engineered Metal 112 days Tue6/14/11 Wed 7S
Building 11/16/11
25 | Reactions 37 days Tue 6/14/11 Wed 8/3/11 = i
26 | Shop Foundations 20 days Mon 8/15/11 Fri 9/9/11 [ |
27 | Office Foundations 10 days Mon 8/29/11 Fri 9/9/11 I |
28 " Fabrication 50 days Thu 8/4/11  Wed 10/12/11 i |
29 Set Office Building Base 10 days Thu 10/13/11 Wed 10/26/11 I |
Plates
30 |w* Erection of Office Building 20 days Thu 10/13/11 Wed 11/9/11 [ I
31 |9 Set Shop Building Base 10 days Thu 10/20/11 Wed 11/2/11 I |
Plates
32 |9 Erection of Shop Building 20 days Thu 10/20/11 Wed 11/16/11 I I
33 | Office Building 106 days Mon 9/12/11 Mon 2/6/12 ; <
34 | Underground Piping 5 days Mon 9/12/11 Fri9/16/11 E'I |
35 | Underground Electric 5 days Mon 9/12/11 Fri9/16/11 i1
36 | Concrete Aprons 7 days Fri10/21/11 Mon 10/31/11 I |
37 SOG 5 days Mon 9/19/11 Fri 9/23/11 [
38 |9 Metal Studs 15 days Thu11/3/11 Wed 11/23/11 I |
39 |« Windows 10 days Thu 11/10/11 Wed 11/23/11 I |
40 | Electric Rough-In 20 days Thu11/3/11 Wed 11/30/11 I |

Page 1




ID  [Task  |Task Name Duration  [Start Finish lJun '11 ul! Aug’' [Sep'l lOct'11 |Nov '11 |Dec'l Jan '12 'Feb'12 |Mar '12
Mode 29] 5 [12]19/26] 3 [10]17/24]31] 7 [14]21]28] 4 (11]18/25] 2 | 9 [16/23/30 | 6 [13/20]27] 4 [11]18]25| 1| 8 |15]/22/29] 5 [12]19]26] 4 [11]18
41 | Mech. Rough-in 20 days Thu11/3/11 Wed 11/30/11 I |
42 | Fire Sprinklers 15 days Thu11/3/11 Wed 11/23/11 I |
43 Hang Drywall 23 days Thu 11/10/11 Mon 12/12/11 I I
44 Magnetic Wall Panels 20 days Tue 11/15/11 Mon 12/12/11 i |
45 |o* Finish Drywall 20 days Tue 11/15/11 Mon 12/12/11 i I
46 | Paint 20 days Tue 11/29/11 Mon 12/26/11 I I
47 |9 Ceilings 20 days Tue 12/6/11 Mon 1/2/12 I
48 | Electric Finish 23 days Tue 12/13/11 Thu 1/12/12 I I
49 | Mech. Finish 23 days Tue 12/13/11 Thu 1/12/12 I I
50 |« Ceramic Floor Tile 25 days Tue 12/20/11 Mon 1/23/12 i |
51 |« Install Doors 5 days Tue 1/24/12 Mon 1/30/12 -
52 | Install Casework 15 days Tue 1/17/12 Mon 2/6/12 I |
53 |o* Shop Building 106 days Mon 9/12/11 Mon 2/6/12 & <
54 |5 Underground Plumbing 1 day Mon 9/12/11 Mon 9/12/11 i
55 |« Underground Electric 5 days Mon 9/12/11 Fri9/16/11 1
56 |« Concrete Aprons 3 days Wed 11/9/11 Fri11/11/11 1
57 |« Overhead Doors 9 days Wed 11/9/11 Mon 11/21/11 I |
58 " SOG 5 days Mon 9/19/11 Fri 9/23/11 (B
59 |« Electric Rough-In 25 days Wed 11/9/11 Tue 12/13/11 I |
60 |o* Mech. Rough-In 25 days Wed 11/9/11 Tue 12/13/11 I |
61 |+ Fire Sprinklers 15 days Wed 11/9/11 Tue 11/29/11 I |
62 |+ cMuU 5 days Mon 9/12/11 Fri9/16/11 [
63 |+ Paint 10 days Fri12/16/11 Thu 12/29/11 I |
64 | Install Cranes 5 days Thu12/1/11 Wed 12/7/11 I
65 " Elec. Finish 25 days Wed 12/14/11 Tue 1/17/12 I I
66 |=* Mech. Finish 14 days Wed 12/14/11 Mon 1/2/12 I
67 | Allowance Wash and Lube 10 days Wed 12/21/11 Tue 1/3/12 I |
68 |o* Substantial Completion 0 days Tue 2/7/12  Tue 2/7/12 012/7
69 |#* Punchlist 20 days Tue 2/7/12  Mon 3/5/12 i |
70 & Turnover 0 days Tue3/6/12 Tue3/6/12 ¢ 3/6
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Appendix B: RS Means Cost Data (Structural System Estimate)

-

4050 Puse G W I Fo 151 478
4100 Jm R 110 43
4150 dum 35 ez 8 45
5000 Spezod foctings, inbrhuil umbeg 1 e 305 05 150 439
5050 s 7T | 08s 0é 351
5100 e LI (]

5150 dme M| 077 & 62
#£00 Sapports for dowaks, it or semplates, 2° x 2° fosting 5 1200 B 4%

050 4" x4’ footing 2 1455 985
100 8’ x 8’ foofng N 1500 1970
4150 12 112" fecting i1 1882 o X :
7000 Plins, jebrbuit plywood, 12 &0 1B S 249 5.35
7100 4 v |20 | 119] - 82 &95

0311134 !SJT Forms In Place, GasStahonFoms
] m-mmmm

0050 | Corb fuscin, with terepicte, 12 gu. stesl, It e plece, 9" bigh € 1ap 50 LE 13.10 s
000 | Signorlight Boses, 157 dametee 9 high € y B 025
1050 307 demens 13" high €l ¢l 131 “
2000 Isend ferms, 107 long, 9™ bigh, 3" 6” wide E[l|a 1w 385 4
2050 & wice @ ? 330 149
500 20" keng, ¥ high, 4" wide G 810 3
%50 5" wite €| 5 v £33 268
03 11 13.50 Forms In Place, Grade Beam i el
(00 FORMS IN PLACE, GRADE BEAM 203111340
{17 Jeirbuak piyweed, 1 2 €2 53 09 SHA 268 38
050 Tt 03111340 580 083 148 iss
0100 s 600 080 107 EEK]
0I5 dus v | 805|009 o & 341
@_1uﬂ§_%hmmm ) _ : >
0010 FORMS IN PLACE, MAT FOUNDATION 3111340
0120 Sobhuit phwood, 1 ese (2 20 .18 S 255 7i0
0050 2 03111340 30 158 1.05 645
0100 | Jue 3| 185 &1 625
0120 4 e v | JW1T] & 62 380
03 11 13.65 Forms In Place, Slab On Grade = e
[010 FORMS IN PLACE, SLAB ON GRADE RETTI340
1000 Bektend foms w/keywoy, woed, £ bigh, 1 w2 G S0 08 LE & 253
1950 lms 3111350 40 080 48 335
1100 s 350 | 091 28 383
140 Bukheod foom for sich, 41/2 high, e neml, ind keywoy £ stokes 6 1200 027 113 112
1410 $1/7 high 6 1100 029 1.25 122
1420 7177 high 6l 90 033 147 139
1430 #1/7" high 4| B0 038 o 157 159
7000 (ot foams, weod, £ 10 12° high, on grede, | e 215 45 SHA 157 425
050 2 9 s 109 535
2100 Jus 25 an I3 505
ton 23 | 54 L5
Foge forms, wood, 4 152, on grede, 0 67 Bigh &0 053 LE 2 5
" 0 12 high 435 018 S 82 306
For dapressad siebs, & us2, 12 177 bigh 30 107 LE 58 145
Ts 24" high 175 183 IS 185
For sih Sodkaess, %2 12" bigh, 1 use Jimlael | & 670

25




1
Jwse
4
Sne! frameé phywosd, basad on 50 uses of purchesad
forms, d 4 vses of broong bmiter
o & hgh
Over 8’ 0 16° high
Over 167 12 20” high
Fo devored wolks, odd
For battesed walks, | side bomasad, odd
Ftrbunmdldk,?sdumduﬁ

0311 19.10 Mmgroms,l.cfthl’lace
“polo mmmlm
S5 s for eateriar focz, e includes forms for both foces (et 22)
4" wall, shoight black, 16° 2 48 (53355}
90 comer block, extenier 16”1 38" x 22° (.47 5F)
45 comer block, exterior 16" 2 387 18” (378 SE.
& wull, stesight block_ 16 1 48” (5.33SE
90 comes block, extedier 16" 1 32" 247 (8225
45 comer block, extesier 16" 1 26" 1 18° (439 SE.
Beick lodge block, 14" x 48% (5.33S.E)
Tapes top Bk, 16" x 437 {5.33SF)
8" wal shoight Hoce 16”3 48° (533 S5
S0 comer block, extesier 16 1 347 1 26" (.47 SE)
45 omer block, exceior 16" x 28° 1 20” (S.33SE
Brick ladge ok, 14" x 48" {5.33SF)
Taper top Sk, 16”2 48” [5.335K)
_0311 19.60 Roof Deck Form Boards
Wi ROOF DECK FORM BOARDS
00%0 Inciudes bulb tee sebpudins @ 32:5/8 0.C
o Nonrasbestos Sher cemant, 5167 thidk
Ll Fiderghass, 17 thick
0500 Wood fider, 17 thick 6

) (el (@] @) @) @) @) (@] @)

@ @ @

0311 23.75 romshmsms [

10 FORMS IN PLACE, STAIRS R03111340

Q015 (Sloat eagrh x width), 1 wse €2 185

a5 Twe 20311340 70 282
000 Jue 180

8150 e 190 253
1000 Hitemate pricing metied (1.0 LF /SE), 1 wse 100 | .480
1050 7w 105 457
1120 3me 110 43
1o e 15 &7
B0 Surs, coot oa shying goued engh 1 widh), 7 e 7 28
3 2w 3 27
& Juse | | |2 0w

e
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2012 3o Cost
B ot : lshor  Foooment  Tobl |

810 Al bas Gl 540 140 = | B g% 174 1455
%0 Altos € 2 1750 48 Bt 7 154
92 #14 bors €| 4 M 231 74 N2 & 25
1000 Shaeve type w)Semas filler, for cifical suctures, 46 Bars B s 17 4 s 17.10 7610
10 #7 bass 6 i 500 5930 19.25 1875
720 S M| ¢ | % |5 &3 7 i

I # b B s & 1.4 8420 3% 1458 135.05
1240 #10ks i} & 140 & 50 1745 1m%
1250 Alkes IS 3 1% 8 “ n 185
1260 #14 bers < N 233 104 iz » 243
1270 #18 bars B ¢ 1 350 106 168 85 37
2000 Weldstie b compler, tmper fireoded, #4 b B a0 33 850 10 1641
7100 #5 tos G imn a4 1045 1.8 1874
200 £ bos S 04154 16.65 L7 2557
px 1) 7 kos 3 % 147 19.35 1 ¥) 20
2400 3] 8 I 0 138 3053
2500 € 8@ 200 7 : 152 k<L)
2600 (] n m 7w nx 149 39
2700 € B 250 2450 240 50 )
2600 6] 5 28 % 14.40 21 57
500 Bl| ¢ | 8|33y 55 1880 253 £4.83
0321 10.60 ReinforcinginPlace - S 2

0015 REINFORCING IN PLACE. 5050 no ks, J415 Gmce &0 3211010

0020 tucuehes hoboe, but oot mowidl cost, fo instel eccessedis

0030 Maods fim recyced materizk €

0100 I_w..n [C] indn 140 20 T %30 989 1.960
0150 fin#b MmN G 230 11852 580 580 1,560
0200 Lohumes, #30 #7 T ™ e ot
250 fns € 980 £85 1843
0300 Spirds, hat relled, 8”10 15" domete ) 1,528 ns 2240
a0 | 15" 10 24" damenx 03211040 @ 1,475 ns 219
[icc)] 24" 10 36 dameter © 1.400 483 2085
G40 36 45" damete ROGZ11040 € 1325 855 1,980
30 45" 10 64" dometer i8] 1475 530 2105
1380 64" 1 84" dometer PI3211670 &l 152 805 2130
13%0 84" 1o 96" dmeter IS 1.600 580 2,180
0400 Dot Lhe 24 o ) Scaalioge iral 1080 4 390
0500 ||  Footngs M7 G 330 750 ¢80
m fTORTIV i ﬁ - -
0400 | Siod zngude, 3107 ) 530 685 1615
0700 @ Weks BRAT T T 78] TS
o750 Al (s ¢ | ko 135
ey For oeher then S0 - &0 ton kets

1000 Undzr 10 %03 job, #3 1 #7, 0dd 25% 10%

1010 #8118, 0id W 0%

1050 10 - 50 ton b, #3 0 #7, o 10%

1860 B r#8, e 5%

1100 80 - 100 50 g8, #3 1 #7, defit %

1110 #0418, fedec 0%

1150 Over 100 tenjeb, 43 to #7, dedect 0%

1180 #2100 #13, dedect 1%
48




e

Lozer- 2012 Sove (osks
03305340 ConoetelPlace o Ouw s i Mwid b feped I
5300 Mamae @8 150 1% S 10 65 0 1445 168
5510 r0* inchuding foems o reinforcng
3550 14 (2500 g for swuchuns roof decks 148 260 | 200 (X 136 3550 286 17436,
5500 1:6 (3000 psi) for groend sizh with midigat hegt Gl 92  JE3 13 3150 30 144.80 194
5650 1:3:2 (2000 ps) with sond eggregme, madf deck G148 260 800 133 3550 288 171.36 04
5700 Geeend deb (2000 350 CieF W07 413 i3 n 26 16026 188
5900 Pie cops (3000 90, ncl fomms aed reief 53. o0 et wn 10CX. G140 5814 2055 159 8750 50 7 30
5350 Owr 10CY. 75 1453 152 (%] 34 2153 33
6000 Tionguer or hewagonel, wedes 10 (X 53 2113 1 8950 5 21200 173
4050 Dver 10CE v | & (1318 138 55.50 32 19382 ar
6200 Refising walls (3000 ps), grovity 4 high se= Section 32 32 140 6620 3071 140 133 1125 8425 30
6230 10" high 125 1.600 134 10 555 205.95 262
8300 Conile, lvel baddil boeding &' high 0 21857 154 125 10.65 8955 35
6350 16" high v |28 1LY %50 820 B1I0 20
£300 ﬁiimﬁi.wmmm.ﬂsﬁaﬁgi'#ﬂ G468 B3 588 Ulase 510 5 < 3043 :
8850 it 0 et 15 3 " 35 1670 n ay
7000 Stoie indings, bee soading w00 240 &F 412 1043 e 1en
7050 (Cast on groard v | 4500 137 435 06 782
03 31 Structural Concrete
— Nor , .|_':-.';r'9.;u {
03_3!_05-5 mmm g L T s "W ST T T - o
0010 mmu‘ummum-m
0050 inchades bt bocal oggregute, bulk sard, begped Pofond cement,
0040 nd wies, g OIS prwsssd (ament mier
nn 2300 psi (30 135 K (& 360 208 L9 6487
0130 3000 psi 135 | 059 388 208 19 715
0135 3500 psi 135 | 055 403 208 119 130
0140 4000 35 135 059 421 8 11§ 748
0145 4500 135 | 059 441 208 19 748
0150 5000 ps v 15 059 ¢ 44 208 119 a0l
ici Using pre-bogged dry mix end wheelomow (80, bog = p4CH
038 400055 10 4 &7 (& 5.80 585 1155
103310535 Normal Weight Concrete, Ready Mix ol T =l =t <
1070 NORMAL WEIGHT CONCRETE, READY MIX, celierad 23310510
0012 ncudzs kacal aggegute, sand, Pedtinad cement, oed woe
0015 Brchodes ol codtives mé trecmasts paE310520
0020 cx 9150 91.50
0im TOISTOTST = L
0% 2 102
0200 RI33N0540 99.50
0300 163
035 T30S0 — 1
0400 09 109
M 14 4
12 02 a0
i3K] 10,000 287 87
0414 12,000 psi 35 345
1000 | For bigh endy sheagth comest, odd 0%
1010 Foe smachsl iigitwaght with reguior sond, oo | 5%
74
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03 31 Structural Concrete
03 31 05 — Normal Weig

03 31 05.35 Nommal Weight Concrete, Ready Mix
1300 For wister conozte (hot wold), odd

1400 For her weorher conceste (xe), odd

M Fo ndeonge wete redecy, odi

Tri For tighagrge et saduces /apehisicoe, odd

43 Far seterdes, odd

1440 Fer nonChloride scoslenstor, cdd

1450 Far Oioride oceelamte, per 1%, odd

1440 For fber mimioning, synthetic {1 b /CY), odd

1500 Eor Seturday defaery, odd

isil Eﬂqu,f-d‘rqﬁmmwmﬂbduﬁ
150 For short lood (Jess thas 4 (1), odd per boed

71}1 Fur o lightweight cog=ome, odd

oy £75
9.3
£13
635
271
483
178
K45
&85
- 8750
fo nz
X 455

2012 Bore (s

Lsbor

To!

Fugmaer. .

45
935
413
835
Lh.<)
328
6.85
a8
&0
112

"03 31 05.70 Placing Concrete
0010 PLACNG CONCRETE
0020 echdes iohor and equipment 1o ploce, stike o ooé corsclidne
50  Beows, dlewcted, smal beoms, pumped
0100 Wih omz mnd Sucket
, Lavge bazers, sempad
With cone ond bucke
(shsmors, squove or mend, 127 hick, pumped

E-IE-'Z With cose oné bucket
060 18" thick, pampad
[T Witt oare ¢ bocket

il 747 thick, prpad
BE5C With coane gsd budket

1000 36" thick, pumpad

150 With crene ond bucket

1400 Flzwzted siobs, fess than 6 thid, pumpaé
1430 With crone ond bectet

1500 §" m 10" fick, pumped

1550 Wih oonz ond Becker

150 Stk over 107 thick, pumped

1850 Wit ooz ond ducker

190 Frofings, moetiuows, shllow, de2c due

1350 Purpad
200 Wit cace ;e budet

pilix Footings, confinuous, deep, drect chute
030 Fumped

20
2
0
G
20
G7
G20

20
o
G
c7

(20

12
150
%0
140
L[]

&S

1640

1255

1510

5285

3588

7550

5050

25
55

9
5150

P
i

-~
)

BRz=s
“

7 110 855 5 1070 35

0] Fogtngs, sprend, sndx 1 Y, direct chete 4 55 8N 3 4 329 50
5 Pumzed |G & 0 E1j T ™S
500 With omne aed backet 7 45 140 81 2% L1 122
#m Orer 5§ LY, direct e 4 10 400 1445 4 50 B
U9 Bmped G20 150 am 1610 515 2125 30
0 Weh ome ond Sucker & W 7 2750 1175 3925 55
BOY  Faendetion mos, over 20 (X, disec chute 6 3% a3 5 1% 518 7.80
5 3rpad €20 400 140 &05 153 78 1130
I 230 2« FA khrd 1307 18.20

0% begms, diect thate & 150 3IX 1170 3% 1206 EI
el Pumpad 0 3% 1540 i LLE: e
I Wit care e budat & 120 400 5 980 3280 4
B0 | Fighree, for e Bm S shoves, pumped, 2d pr sty (20 200 030 | 37 152 215
e — - — —_—
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03 31 Structural Concrete

™

Doiy Lsbor 2012 Bore (oss

03 31 05.70 Placing Concrete Gew Ouipst Bows Usit | Moeinl e  Egpmem ol | indOQ)
3510 Wits come e bucke!, 04 per ory 7 |20 034 (Y 131 56 1.87 ]
3700 | Piecys, mier S (Y, deadue |5 | w0 | 53 1955 8 015
750 Ramiped o N0 52 n 7 n
3300 Wih cms md Secker G 80 MW US0  WM 4520
350 Fie czp, 5 CX 1o 10 Y, drect chete & 175 2 1005 3 1035 ]
3900 Parped G0 200 30 1205 385 13.90 2
340 With ouse m buker & 150 480 1830 785 2615 3
000 Over 10 LY, dinct chue ¢ 25 23 220 25 845 12
0 et G20 240 247 1005 32 1324 18
400 With 02t 0ad budket | &7 185 389 us0 83 N @
4300 Schos g, sp 6” fick, diect e b N0 4% % 50 1650
3% Pumged | G20 130 | 492 1855 595 nso! §

L1 1o £8¢ 25 1070 B0 3
4400 et &” fhick, dvect chute 4 185 29 10.65 k<) 10.98
4850 Pumped a0 | 185 | KK %
4700 Wrh ome ind secke 7 U5 81 18.90 810 7
4500 | Woks, 5 hick, deac chue % 90 53 1955 £ 016
4530 Bampai (20 100 540 ' bl in 3170
00 Wi core ood bodker &7 80 500 H30 1470 H520
950 12" fhick, divect dhste 4 100 480 1760 55 1835
5100 Sumpad 0 N0 582 n 7 bl
5200 With oare 0o budkt 7 | S0 | 800 200 1310 G380
5300 15 thick, diredt chuse 6 | 105 457 1675 52 17.27
5350 Pumsed (20 170 53 20 640 2640
5400 Wih oz ard becker |5 |78 v » 1240 a4l S
S600 | Whesed congets demping, ol to plorieg (o5t dheove i
3610 Walking cart, 50" b, o (8 2 8/ X 9.95 n nn|
420 150" ool ol 305 1325 237 15421
700 | 250° boel 0dé v 18|50 1745 3% 2081
5500 Fiding cat, 50° b, old (19 80 03 197 118 515
5810 150" bal 0dé & 150 3 157 857
5900 750" bl 0dd v | 5|2 4 105 2.10 915
03 35 Concrete Finishing
1033529.30 Finishing Floors =
010 FINISHING FLOORS |
0012 | Firiching sacuiees et concoate s be poced, stuck off & consclisted (o
0015 | Sosi frishing for vosees uspaced Sowerk i
0100 re——— AT LTS 24 78
0z Bl fiost 2 monscd e 2000 012 48 42
ns T 00, & RSN, W/ 8 o0 013 7, -r
0200 Bull finet, ol S0t £ manwal sted towel v G| o 74 i
0210 For spechied Random Access Floors in AC Ciesses 1, 2, 3 ond 4 m schiee
0’15 Composiza Oercll Alecr Flotness end Lensiness velses op i F35,/F25
0750 2l flaes, mochine Soat § matane el [wekbetind) ¢loC| 175 014 SE 56 «® 59
0300 Fower sreed, bul floet, mochine floa & rowel (woikdehind) Ci0D | 200 010 4 13 £
0350 Fowes scread, bl floet, modine fear € vowel (de-m) CE 00 0% o 2 % 30
0352 For spadified Rondom Access Fioors in AC Oasses 5, 6, 7 ond 8 1o ochisee
0354 Coerpaste Overal Foor Fiohess aod Levedoess voves up % F50,/F50
0336 14 $2r twadmensiencl restmighreaing e power o (10 4000 00¢ SE 14 14
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03352930 Finishing Floors

N0
8300
350
0
30
B0
F: 1)
30
3050
3100
3400
£
3
kL]
400
4050
‘ﬂ:!
4500
L]

—_—

[l
Ng
L))
N
e
ity

1 pacied Rondom or Defned Access Flears in AD Closs 7 w0 adhiew:
WMMFWMWMm&HM}HN

144 fox te-dmeasions! restoighening citer bl Soat £ powe fioot
For pached Superfiat Defined horzss Floors in AQ Ooss § 0 ochiee
Minmum Floze Flatness and Leveiness vaies of £100,/7100

L4 for 21 reshoightening o ol flost, power foor, power towe G10 2000 012 SF 4 &3 n
stegrl topping and finish, wsing 1:1:2 min, 3/16" fick (-108 1000 .040 N 152 5 1.88 288
1/7° dhick 950 042 79 160 2 215 302
4 thick &0 7 4 179 79 252 330
1* hick 750 053 59 203 1 295 i
Grasolihic topping, loid ofver, 1:1:1-1/2 mix, 1,/2" hick 350 0e8 3 258 47 i3 L
3/4" thick 580 D¢ 49 242 43 3154 456
1" fhick 5 0 £5 284 4 in 520
2" thick 500 | 080 130 ¢ 0 {3 .55
Haowy duoty, 1:1:2, 3/4" fhick, presheusk, gy, 20 MS.E 0 0B I 475 18 827 B85
100 MSE v | 380 105 44 < 23 5.10 7125
Fomsad b oppegre fnsh, mnmus 1Ceh | 625 | 013 3 54 7 105
Moomum &5 o7 58 13 141 182
Foor abezsves, 25 pf, clumium exide 80 008 45 40 8 109
S wdide 850 005 0 40 110 1.38
Floor herdeners, matelic, light senice, S0 pef, ocd 850 009 £5 A0 105 13
Medum serce, 75 o5 % 53 4 143 1.7¢
Fegry savice, 1. 098 650 02 131 52 18 N
Exta beawy, 1.5p¢ 515 04 135 59 155 303
Non-meglic, fight senvice, .50 3¢ 850 003 26 40 54 7
Madiom sanvice, 75 3¢ %0 . N 45 M 1.08
Hagvy servce, 1.00 5% 850 012 52 52 104 1.4
Extes beay, 1.50 p<f v S5 04 o n L) 134 i
Ty seck wearing sarfoce for monclithic flears
20pd (108 1250 032 Sk 02 122 20 1.4 208
Flaur coloing, dested on (06 psf), odd 0 clove 106 1300 .006 47 2% 93 L
(1.0 psf), odd 10 abone " &5 I 5 in M 1.65 102
Cshored powdsr coly 5. I m 2
1/7" wopping using 0.6 pef pomtenad oolor G108 550 048 SE 49 258 A2 758 985
1/2" togoing wsing 1.0 psf powdared coler * | 590 | 0é8 345 258 A2 8.45 1030
Dustoreofing, scheestbesed, | oot 10 1500 004 7 18 A5 55
2 outs 1300 008 S8 2% 1221 14
Boaybosed, | oot 1500 | 005 i3 3 35 4
2 wouts 1500 | 005 | 3 S0 43
Stor fieishy, floct s | 09 1.3 1.3 1.81
Seesl mowed fitish 00 | 40 1.69 i.69 43
Sikeon wodide fnish, 25 pf v 150 053 o 45 2% 271 382
03352935 Control Joints, Saw Cut s =
ﬂm CONTROL JOINTS, SAW e e
mw Py 2258
o2 rmm:':'mm 7 WM 0B LE I “ ﬁj
TI/7 deph 50 00 i) i i £
7" degth vy 1600 010 07 4 0 53 79
Sowcst pire resenvor i cured concete
3/8" wide x 3/4" deep, wifh Singe sow Blode G271 1000 016 LE 05 & A5 122
1,/2" wide x 1" deep, with deuble sow blades 200 .0i8 J0 75 16 1.01 A0
3/¢" wide x 11 /7" deag, with dosbie saw biodes vy 800 020 . 2 25 19 124 167
77
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05 05 Common Work sults fo Metals

Daiy Labor- |
05 05 23.05 Anchor Boits | Gow Ouput Bows Uoit | Moeiad Lo Fipment ol
0025 Sigie bobs istulled in fesh congen, oo tempines 5 ;
0030 Hackad w /st and washer, 1,2° diemeszt 8 lorg € 132 ¥ kK 139 251 406
0040 12" lng i@l 131 081 34 249 ]
0030 3/5" domete, 5 long 9] 18 | 062 3 274 374
000 12" long €l 127 053 178 £48
0070 3/¢" dpmet 8" oog 6] 127 083 37 278 648
0080 | 12" bag 6] « 15 8% o 152 150 )
0090 | 2ot pofia, mduGieg b3uk 220k lenpice, pir 52t
0100 Faype, il hex mnt & washe, 1/27 diometer 1 67 loag G i@ 21 38 Se 455 1650 2135
0110 17" kg € n a8 515 1880 7135
0120 18" kng G 71 | 38 £l 16.60 7290
0130 3/4 domater 1 8" loag G M AW 350 17.65 7715
0140 12" long €] 0 | 40 1138 17.65 i)
0150 18" long 6l 20 | 40 W0 17465 3175
0140 1” dametes 1 12 g € 17 e 9% 1855 3845
0170 18" g 6 19 4 7% 1855 iy
0183 24" long @ 19 47 8.50 1855 a5
01% 36" ooy € 18 4w ' 1940 57.60)
0200 11/2" domster x 187 ong € 17 AN 0 21 8l
0210 4 leng 6 16 | 500 ns ) 53.50
0300 [ype, incl hex mut & wosher, 3/4" diometer x 127 kg i< 20 | 400 075 7.65 28.40|
0310 18" long &) 20 | 40 1318 17.65 080/
0370 2 g &) 0 400 1560 1745 unx
0330 30"y € 0 4 1925 1745 390
0340 36"y E) 0 400 n% 18 5
03% 1" diometer x 17" g 6 19 4 1835 1835 3550
0380 18" heg © 19 4 050 1855 3905
0370 4" ke G 19 4 5 1655 4355
0380 3 kg IS 19 40 &) 18.55 4755
1390 36" kg 3] 18 4 <) 19.60 3760 |
0400 o 6 B ¥ 1940 910
0410 4y 4] 18 &y u 1950 40
20 11/4" Gemenes x 15 long G 18 44 3 19.60 5.4
0430 24" boag IS 1B 4 3 1950 5440
0e40 30" beg = i7 4N 4050 7 150
0450 %" beg By 7 a0 550 7 £6.50
0450 47" kg E |26y 2 300 sise| 2 7350
0470 46" larg G 32 | 500 5850 80.50
0480 54 kg € 31| 5% 6850 9150
0490 60 long 6 31 5% 5 58
0300 11/7" Gometer x 18" kog €] 3 488 i) 8
0310 0 ong @ 2 50 5050 7250
0520 30" img € k) I3 57 80
0530 36" lng [ M 53 [ B3.50
0540 47" g 6 0 53 74 9750
0553 45" g ) 9 | 552 2250 107
0560 4oy G 7% 5N 100 15
0570 &0 long 3 | 51 e 133
03680 13/¢" daneter x 18" larg €l 3N 5K 6150 s
0590 2 g € 3 58 2 9550/
0400 30" iong G % | 552 8350 108
0610 35" lng @ 20 57 95 2 10
0620 vl E|, |7 5/ _| % 132
118 3
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05 05 Corpm_o_r_; _W_or eults fr Metals

Deity Lober- 2012 8oz (oss
05 05 23.20 Expansion Anchors I | (ew Ostprt Hours Und | Materid lobor  Eouipmest
§100 1/7° domster, shot Gl 80 10 & 1% 44
&200 loeg Gl I5_ o7 124 470
sene' 5" demeter, short 6l 70 | 114 143 5.05
£400 s G 0 |10 213 50
£600 Leoé, #6 & #3, 3/4" keny € 260 | 081 8 13
4700 #10-#1¢, 11/7 long G 200 | 040 27 1.7%
4800 #16 8418, 1-0/7" kong ) 160 | 050 K7} i
6900 Piesti, #6 8 #5, 3/4" kong 40 0 04 1.3
7000 #82410,7/5" lorg 40 1033 s 147
710 #FI0E #1217 long 70 0% 05 14
7200 #4 8415, 11/7 keeg v [ 168058 ¢ 07
8OO0 Wedge onchass, not inchading loyout or driling
8030 Coden sted, 1 /4" diometes, 1:3/4" long €1 159 053 R 3% 235
£100 3 /4 long i€l 140 057 % 152
8150 3/%" damate, 21/4" loeg € 145 055 “ 18
8200 5 long Gl 190 057 7 252
8250 1/ dumetey, 2:3/4" bong i) 140 | 057 5 152
8300 T long (g 125 | 04 153 282
8350 5,8 dametey 31/7" long 6 130 | 062 1.60 27
8400 &1/7" losg IS 15 | 070 340 307
8450 3/4" demener, 414" Iong € 15 | 070 138 307
8500 10" keng G %5 084 540 3n
855 1" Ganete, 6 long [€ 100 ' 080 860 35
8575 " lmg E) 85 092 120 415
8500 12" loeg € 15 .07 1205 470
B850 1-1/4" demeter, ¥ koeg € 700 pl] 305
8700 12* g €l | ¢ 6018 4 3050 590
8750 For type 303 stuizkess steel, 0dd 3505
8200 For typz 316 stoisess swal, odd &505%
8950 | Selidillng concete sorw, hex washerbeod, 3716 dom x 13/ 0y 6] [1Gop 30 0¥ R 19 118
9540 /4 g ) 250 032 0 141
8570 Philis flot bead, 3/16" diom. x 1:3/4" kng < W 0T a8 118
960 1/% Iong €l ¢ |50 02! ¢ 20 141
05 05 23.25 High Strength Bolts
0010 HIGH STRENGTH BOLTS ROA0S2310
0020 K375 Ve |, svuchural steel, bobsut-swasher sat
0100 1/2" diomater x 1-1,/7” long [E€ 1wk 130 062 B L] M
0™ Tlog =) 15 0ed 10 3%
0% 3" beg [ 120 0487 1.41 19
07 5/8" domeerx 117" kg € 125 06d 1.65 316
0150 7" losg Gl 120 067 177 1N
0150 3 loag 6 115 070 218 if
00 3/4" dhomear 1 2” long i8] 120 057 247 im
0720 3" long &) 15 070 k) 343
0250 iy < 1m0 973 91 359
300 6" long 6 105 07 s 37
0350 8" long 5] 95 03 10 416
0340 7/8" diometer x 2° lang € 115 | 070 i73 34
0385 3 long G 110 | 073 141 359
0370 £ kg G 105 | 076 530 37
0380 & kg € 100 .0d0 875 355
1390 & leng G|, o/ || wn
122




Deily Lsbor- Ted
05 12 23.40 Lightweight Framing | Cow Outpst Hous Unt | Mokrid  lobor  Epuipmwst Tl | indOEP
10 7/5" damete E &8 i 2 b 1% 14 i ET T
domees [ 1000 024 150 120 12 187 393
gk, 5" x 5" 3/8" 6] 2800 005 150 3 M 157 24
Hnging bk, shop fobicated cwemge G| y 850 02 15 41 1] 308 434
18) oot bumes, shop fubsicaied, 307 squeme, 5” spem € 2 20 150 “ 3% 250 Al
gy Tend notse, 1/2" 1o 47 dismeter, wih asburtis [E] 25k 800 020 163 9 241 356
um %o hubadce @ 0 073 156 113 245 N
0 Upset, 1-3/47 1 & iometer, with ombockls G 800 020 163 262|356
1520 Mo hmbectle Cl|l ¢ M 88 156 113 248 3N
05 12 23.45 Lintels . [
0 LINTES
015 Mode frem recyded materink (€
0020 Plain sl mgies, shop Sabricoed, sndes SO0 . 6 18k 50 015 L 9 rY 1.60 208
a0 5001 1000 k. € &40 013 94 55 1.49 1.8
2300 1,000 2000 B. 6 40 013 81 55 1.46 15
330 2.000% 4000k €| ¢ &0 03 £ 55 14 181
wy For buap onghes ond plotes, odd 1z chowe G 3 k1| M
o Fre engnsering, obd 1z chows 13 13 "
00 Fer gavonzisg, o o chove, wder 500 b. ko 30 3
0850 00120000 i i} 3
1000 Owr 2000 B + 5 5 a
000 Seeod ongles, 31/77x 37, 1/4° ik, 75" long Gl 1k & 170 Fo 1350 750 Fil 2%
70 £'4" g @ % 308 250 1355 BB &
%00 33/ /& ik 50 long G n 38 3l 1680 Y 39.50
P10 90" kg Bl ¢!l 54 75,50 8550 %
05 12 23.60 Pipe Support Framing oo o e -t .
(010 PIPE SUPPORT FRAMING
00 Under 104/LF, shop foboicoed [6 & %0 008 0 168 £ n 2 240
i) 101 R IS#ALE @ 4300 007 1.65 37 3 208 251
0400 151 10 204/LE @ 4800 007 183 o n 15 24)
] Duzs 204/LF €| y 500 006 & 1.60 K| 0 1.92 231
051223.45 Plates __ -
010  PLATES PO3127380
05 | Mode from recycled mcterics €
B2 | Fu coerections & siffeser plates, shop fobicated
o 1/8" fiick (5.1 b,/55) €] SF 640 7
L 1,/4" thick (102 b./SF) G 1275 1405
i 3/8" tick (153 B/S5) € 19,15 2
)] . 204 b /SH 6] 2550 3
d | 4 thick (0.6 B/ ) <] 3850 |
1520 1" thick 408 b/S5) 6] 3 5 113
B0 el pote, warehoese pices, 20 shog ebrcofion
B0 1wk 0028/55) G SE 8.45 845 950
$51223.70 Stressed Skin Steel Roof and Ceiling System - - I
2D STRESSED SKIN STEEL ROOF & CEILING SYSTEM
WD | 1otk pocel o ook, pans e 100° B2 TS0 09 SE 10 235 130 1385 WS
B0 | st ol comve oo, spaes 12 2007 B s o5 625 2@ 156 083 U
SN | Dosble purel evthed roof, spaes 12 300° G| y 760 0 o %5 3% 157! ;s3] X
95122375 Structural Steel Members o
 STRUCTURAL STEEL MEMBERS ROS172310
s | Node fom recycied ectesicks |
129
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05 12 Structural Steel Framing

Dady lobor 2017 Bare (asts
05 12 23.77 Structural Steel Projects | Gew Cuipet Hoors ot Meternl  Lohor  Fowpmest ol
0900 7115 sores RISIZ23E5 ©E % 42001 = 2400 [ 126 i
1000 Over 15 sioses @B ¢ 1390 9209 2700 0 17
1100 For multstory mascory woll basrg carstaction, add 5177330 K.
1300 I Incustriol blégs., 1 story, beams £ ginkers, steel beang 1G] 790 S 305 2
1400 T ) L — Y 7300 31 TeZ
1500 Indrsvial bidigs, 1 story, usder 10 o,
1510 seel fom werehaese, trucked G| 22 7% 7487 T | 300 340 200
1600 | 1 story with oof rasses, seed besring €] & 1080 7547 25% n 153
1700 | Masary besrmg €| -~ '8 969 2950 470 155
1900 | Momumestal srocures, bosks, stoes, e, misimus €[ s 13 958 250 480 138
2000 | Maum Q] =9y um 4150 895 159
7200 | Couches, minmom €] &5 1160 689 235 33 140
300 Wornm B ~ 52015385 3,100 %0 310
7800 | Powss stwioes, fessi fuss, minimum B & n 3% 2.500 570 183
2900 Mamur =) 570 72455 3750 1,700 315
2950 | Mocheer fosls, norrsafety sl mitimem ¢ 7 18285 2500 53 5%
3000 | Mz S| 550 23273 YL R 35
3040 Sciety e, mivimam &l 250 51200 385 2500 715
3070 | Nogmun 6 , 15 8533 4800 4175 1,200
3100 | foof tusses, minmum Gl & 13 a0 350 00 124
3200 Wacrum < B30 | 9433 47% 0 1%
320 | Scheok, miimum Gl 1450 5517 2900 29 12 2
370 Moimum €| y &30 9639 3450 &0 195
300 | Wakded corstuction, simpls commercid bdgs. 1 % 2 stuies € & 140 0s5% 2550 515 m
300 71015 stoses € & 830 1542 2550 755 54
300 Weided rige frome, 1 story, misimem € | & 1580 5083 7,600 7 1]
3800 Mo [€] - 550 14585 o @ 3378 70 315
3810 Febeitstion shep costs (ncudad in peoject mateny’ cos!, above)
3820 Misi mill bse peica, 4557 i) T 850
3830 Ml et Sor defivery % shop 265
3840 Step 2xtz fur shop drowings 0ad detsing 285
3890 | Shay febricafing ord handing 835
m] Shop saschicsing ond srimes cont of poire s
3870 | Shos delwery w0 e job ste 10
30 | Toudmomd st shop il primed, s v | 250
3500 Figh stengts sel mil spac ermas
3950 K579, A572 {50 ki) end A35: some 25 A997 sesl {no exha)
4000 Add %0 4897 price For ASTZ (80, 85 ks € kn | 100
4100 K247 ond A588 Weathering € : 85
200 Wil size eatves for W-Shapes: O to 30 pif: a0 e chosge
4210 Menber sizss 31 1o &5 pif, dedod G e
on Messber sizes 56 12 100 3F, dodur (€
a3 Member sizes 101 12 387 F, o € v
4300 | Colurmm bese pstes, ight, sp 0 15058 [ 2%k 2000 008 1 3
. i Heow, over 150 b €l &2 m w - 3 0
: 400 | Costeloted beams, iight sechions, %o 50#/LF., mitimem 5] 1070|5234 Tm 253 140
4700 Mamun 6l T | 8 385 4 347
4500 | Heow sectons, over 50 par LF_ misimum G 1170 4786 i ]| 128 '
| 5000 | Moimum 6| y 780 719 35 1%
53%0 For pzjecs 75 1 99 toss, add
3392 50 4 tons, 0dé
5394 25 10 45 toms, i 10%
53% 100 24 tors, 0 |
132 )
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05 12 Structural Steel Frammg

.5129377 Structl.lalSteeIquects Gew Ovput Mows Uit | Mowil  lohr  Copment T | IndOSP

mﬁ 3 tous, odd Tn 5% 0%

ﬁﬁ _.._ fn 7 toms, odé v 100% 100%

5129380 Subpurfins e

30 SUBPURLINS 05122350

Py Waze from recyded metenck 5]

I mmw 325/8°0C, gLl

0 2 igh 1 1-5/8" wide @ £l 4200 006 SE 172 28 03 203 237
20 1/8 highx ] 218" wie 6l | - (300 008 Z 38 ] 142 258
im 3% ﬁ

|Gt| v 0% 0%

€

00 Swoud spes, 17 to 107 members, uadar 1 %0 6] &2 %0 04 b 418 48 3 s 815
ms0 1105 ks € LT L E] i P 35 : 545
0% Dvex 5 foms € %00 012 145 38 3 15 540
BN | Emmsios, ot 5 D, ook shpes 6 1330 02 kK] 20 113 £58 a5
(400 Tsvom shepes €l ¢ /1330 082 o 33 208 113 £33 845
51516.05Ac:nsoggsfor5tul\ﬁml!opc Ll g |
(') ACCESSORIES FOR STEEL WIRE ROPE
065 Mod from recyced materiaks 6
1500 Thishles heovy duty, 14 GRISIART R B 51 508 55 935
1510 /T € 160 100 7 505 i® 14
1520 /4 € 105 | 152 305 745 1zm| B
1530 I’ 6 7 | 30 1S 155 7565 3|0
1540 5V € c 580 N 30| 55
1530 G 1313 “ 82 106 159
1560 13/ < 312 %050 0 19150 280
151 rif &) § 1467 13 134 64 385
1580 2}/ € £y 78 Pl n 555
80 s 14 damet i[9 0 30 258 5.05 763 N8
1410 3/ domster G 160 100 28 505 788 12.10
1430 1/7° domster 6 160 | 100 435 5.0 950| 14
153 3/4° dometer 6 102 | 157 740 7.90 1530 2
1840  domenr < 8 2% 1230 12.60 490 3%
1550 11/4" dome i) 3% | 457 2 i 43 83
161 V17 Bemenee 2% 415 bij a % 8550
1880 13/4" Gomener B 1 3% 5050 i 180
1850 7 damsne Q. 12138 % & 13750 198
I7g 21 /4" dhomes Gl 10 1.600 10¢ 2050 18450| 258
B0 | Sodats, cpen swage, 1/4” domete 160 100 80 a8 835 5650
131 1/7" Gonete 77 M 8250 045 7255 8
i) 3/4" Gametes © 19 82 9 4230 1390 183
—— i = =..

133
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Appendix C: RS Means Cost Data (Gen. Conditions Estimate)

0_1 21 Alloyfances

Daify  Lobor- 2012 Bore (osts
01216310 Taxes Gew Outpot Hours Unit | Moteriol  lobor  Fipment  Tokol
0200 | Social Secwity, on first $110,100 of woges ! % 7.65%
0300 Unemployment, combined Federal ond Stale, minimum B0%
0350 Hvernge 7.60%
0400 Maximun v 14.36%

01 31 Project Management and Coordination

.

01 31 13.20 Field Personnel
0010 ' FIELD PERSONNEL

0020 (Clerk, overnge Wesk 420 4200 650
0100 Field enginees, minimom 995 95 1 1.550
(FY T T30 7300 2008
0140 Maximum 1,475 1475 | 2.275

0150 Genesol purpose lobares, overnge 1,375 13751 2125
0180 Projiect monoger, minimum 1850 1.850 | 2.850
0200 Bverage 2125 21251 3275]
0720 Maximum ! ! 2425 24251 3750
0240 Superintenden!, minimum ! 1,800 1,800 | 2775
0260 | Mg 1.975 1,975 i_ﬂiﬂ
0280 | Manmumn | 2,250 2750 | 3,475
0250 Timekeeper, overoge | v 1,150 1150 1.775

0131 13.30 Insurance _

0010  INSURANCE RO1311340

0020 Buders risk, stondord, minimem Job

0050 Mozimem k01311350

0200 Alkisk type, minimum

0250 Nagmum RDI311340 v

0400 Contractor’s equipment floater, minimum Volue

0450 Moxmum %

0600 Pubic obility, overoge Job

0800 Workers” comperstion & employer’s fobility, overoge

08s0 by trade, carpentry, general Payroll 14.98%

0%00 | Cericol A%

0950 (ongete 12.70%

1000 Bextricol 5.583

1050 Exeovaion 9.01%

1100 Bzing 12.57%

150 Insudlation 11.85%

1200 Lothing 7.82%

1250 Masorry 1210%

1300 Poinfing & decorating 1070%

1350 | Pile driving 16.76%

1400 Plostering ' 10.78%

1450 Plumbing 691%

1500 Rooling 78.83%

1550 Sheet metal work (HYAQ) BAT%

1600 | Steel erection, struchuedl 35.86%

1650 Tile woek, inberior ceramic 8.01%

1700 Waterproafing, beush or hand coulking ! 641%

1600 Viredking ! 30.43%

2000 Ronge of 35 trodes in 50 states, excl. wrecking, min. : 1.80%
12 ) 3
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1 _52 Constructlon Facilities

el Chade «v"’;z""'“'—\‘-‘-—
S neqas

Doy Lobor- 2017 Bore Coss Toral
01 52 13.20 Office and Storage Space (rew Oupot Hours Unt | Moteridl  lobor _foo Tod | Ind 08P
0010 OFFIE AND STORAGE SPACE ,
0020 (ffice troiles, furnished, no hookups, 20° x 8", buy 25k 1 16 o | 8550 725 9,215 10,500
0250 Rent per month - 144 4 158
0300 32" x 8" buy 25kwk 70 22857 13,600 1,050 14,650 18,600
a0 | Rer per morth 185 185 208 ]
0400 50" x 107, buy 25kwk| 60 26.667 22,300 1,200 23,500 26,500
0450 Rent per month 09 mn 305
0500 50" x 127, buy 25kek| 50 | 32 27,000 | 1450 18450 | 32,000
0550 Rent per month 365 W5 | 400
0700 For oir conditioning, rent per month, odd v 41.50 41501 4550
0800 For delivery, odd per mile Mile 4.60 460 505
0890 Delivery each woy fa. 200 0 | 20
0900 Bunk house tailer, 8’ x 40° duplex dorm with kitchen, no hookgps, buy 20 1 16 37,300 705 38,005 42,100
0910 9 mon with kitchen ond bath, no hookups, buy 1 16 38,000 705 318,705 42900
0920 18 mon slesper with bath, no hookups, buy 1 16 o | 49,000 705 49,705 55,000
1000 Partable buildings, prefob, on skids, economy, 8' x 8 265 | 080 | SK 86 2.66 £8.66 98.50
1100 Delies, B’ x 12 v | 1500308 = | 9% 410 10070 113
1200 Storage boxes, 20 x 8", buy 2Skek, 1.80 8.889 FEo. | 2,625 405 3030 | 3500
1250 Renl per morith ! n v (L]
1300 40 x8 by 25kek 140 11429 | | 335 | 500 3845 | 4450
1350 Rent per month v 94 94 103
5000 Ar supported structures, see Secfion 13 31 13 I3___
01 52 13.40 Field Office Expense ==

0I0  HEW om EXPENSE ] |

0100 i o Month| 200 00 | 220
020 e U0 : # 75 75 82500
0125 ﬂhl*md. s Section 01 52 13.20 ! !
0140 Telephons bilt ovg. b /month incl.long dist. Month| 8] Bl | 8
0160 Lights & HVAC o 152 152 167

0015
0020
0030
0040
0050
00s0
0100
0o
Q150
Qic0
0200
0210
0300
G310
0320
L]
0410

_

-

'0154.09.50 Personnel Protective Eq.npmt _

o msoumnmcrmmmﬂu

Hazerdous waste protection
Respirotor mask only, ful foce, siicone | 20 700 %7
Fiolf foce, sicone | 4250 4250 4650
Respirotor cortidges, 2 1aq'd/mask, dust or asbestos | 264 264 290
Chesmicel vopar . 374 3N RN
Coenbination vapor and dust | 6.45 6.45 710
Emergenty escope beeothing opporatus, 5 mia | 465 465 510
10 min [ s 500 | 550
Saif contuined brecthing apporatus with full foce piece, 30 min 1,750 1750 | 15285
60 min | 2925 2925 | 3225
Encopsuloting suis, limited se, level A | | 1200 1200 | 1325
Level B + 335 33 370
Over boots, lotex Pt 6.35 635 7
PIC 7 23 2550
Neoprene 4 i 4850
Gloves, nitre/PVC l |" =& n | B
Necprane cacted | 250 750, 3050
17
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U L . D Ne

HOURY | RENT | RENT RENT
01 54 33 | Equipment Rental w | 2B lﬁ S
0 | =0 Trash pump, sebprming, g5, 2 Gameter fa 7 63 53]
5600 Diesel, 4° diameter il BR 220 60
%50 Diesel, 6 dameter 2050 140 20| 1250
5655 | GroutPump as| 50| 1,600
5700 | Salamanders, LP. gas fired, 100,000 By 33| 1265 S 14
5705 50,000 B 250 1035 3l )
5720 | Sandblaster, portable, open top, 3 CF. capacity 55| 2650 8 290
5730 6 CF. capacty % 120 350
5740 Accessones for above 12 2050 B2 186
5750 | Sander, floor 59 1965 59 177
5760 Edger I EE ] 192
5800 | Saw, chan, gas engine, 18" long 195 1965 59 177
5900 Hydradic powered, 3" long 5 EET 1% 570
5950 60" long n|l & 195 585
6000 Masonry, table mounted, 14 diameter, 5 HF. 15| %0 170 510
6050 Portable cutolf, 8 HP. 210 20 a8 294
6100 Circular, hand held, dlectric, 7-1/4 dameter BY] 357 Tl 2
6200 12 dameter 2 765 23 69
6250 Wal saw, w/hydradic power, 10 HP. 00| &0 180 540
6275 |  Shot biaster, walkbehind, 20" wide 465 20 g0| 2600
6280 | Sidewak broom, wakbehind 208 6050 182 45
6300 Steam cleaner, 100 galions per howr i3 £6.50 200 00
8310 200 gallons per hour 4 8150 245 735
6340 |  Tar Kettle/Pot, 400 galons 550| 7850 235 705
6350 Toech, cutting, acetylenecxygen, 150° hose, excludes gases 30 14 42 16|
6360 Mwaaﬁ'vgcosthc&deswsmgas 10.80
6410 | [loiet. portable chemical 12 2 i @
420 Recycle flush type 13 3 7] 216
6430 | Toiet, fresh water fush, garden hose, 17| 2% % 75
| 6440 Hoisted, nondlush, for bigh rise 1| 2% n 23
6865 |  Tractor, farm with attachment 1825| 215 85| 24m
6500 |  Traiers, platform, flush deck, 2 axe, 25 ton capacity 520 12 35| 1000
6600 40 ton capacity 675 15 %5 140
6700 3 axe, 50 ton capacty 125 12 515 15%0
6800 75 ton capacity 905| 25 75| 2055
6310 | Trader mounted cable reel for high voitage fine work 514 25 74| 220
6320 Traler mounted cable tensioning 1g 1022| &5 I EA
6830 Cable puling rig 6864| 2725 10| 24500
6900 | Water tank traler, engine driven discharge, 5000 gallons 675] 145 e 1.300
6925 10,000 galons 920 202 505 1825
6950 | Water truck, off highway, 6000 galons 7560| 800 2400]  7.200
7010 | Tram car for high voltage fne work, powered, 2 conductor s4e| 13 0| 1200
7020 | Transt [ouder's level) with tripod 0| 153 % 13
7030 | Trench box, 3000, 6’ x 8 5| 93 2710 83
7040 7200, 6 x 20° 15| 1% 525| 1575
7050 8000b., 8 x 16’ 105| 15 525 157
7060 00D, 8 x 20 9] 19 97| 1800
7065 11,0005, 8 x 24' 15| 29 61| 185
7070 12,000, 10° x 20' 13%| 227 80| 2050
7100 | Truck, pickup, 3/4 ton, 2 wheel drive 1150 5850 175 525
7200 4 wheel drne 15| » 25 675 |
7250 Crew camer, 9 passenger 16.30 8650 260 780
729 Flat bed truck, 20,000 Ib. GVW 1760 155 B 115
7300 Tractor, 4 x 2, 220 HP, 80| 197 20| 175
7410 330 HP. %3%| 200 80| 24|
7500 6x4, 380 HP. 48| 35 ws| 285
7600 450 HP. %075 30 1185 345
7610 Tractor, with A frame, boom and winch, 225 HP. v 70| m 815| 2450
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02 41 Demolition
02 41 19 — Selective Demolition

02 41 19.18 Selective Demolition, Disposal Only L] &?s A
= B3

Wood ome

"02 41 19.19 Selective Facility Services Demolition

po10  SELECTIVE FAGILITY SERVICES DEMOLITION, fubish fmdng  3o74779-1D

0220 The feliwisg o= 12 ke odted 1 the damcifion picss

400 (e, iy, prefrivicated steel, 157 dometer Bl 40 400 LF 52 2150 7350 90.50
o140 30" doners - 3 m0 - %S BW 5 %

0600 I Dt wee N2 oy Glesy | Wed 1 p !
) 10Cy 535 535 5%0
CY. copacity 8 Tors W24 £30 &30 895

D8 30 LY. copociy (7 Tors) 810 80 B%0
0840 40 CY. copocity (10 Toss) v B0 840 153

2000 1, bos!, demp ond reum, 50° haud, hond comed 200 24 887 (Y
2005 Vimegdzo I 4
51° 0 100" haul, bend comied 1650 970

5 440 s

Over 11 F., hend momied 3550 451 1580
Wheged .| 2% 10.40 16
Is elewaturs, per 10 foos, odd 140 .12 &0 g

2130 (ood, boul, dump o retum, 9p o 30° hoel, indl p 12 5 o stei, bomd B &%
035 Whaddat 5 &7
7140 & - 10 riser stais, bond comied n m
2145 Wheelt ¥

20 rser sygis, bond mmied 20 800 Fi &
Whaler k|| 516 18.10 18.10 g
1160 21 - 40 sz sy, hond comied 18 1 35 35 M
2165 Whzelat 24 67 350 2350 3%

2170 100" beud, incl. S riser stuir, howd comind 15 1.087 3150 3750 51350
175 Whseds 8% s 24350 37.50
180 & - 10 rser siox, bond comed e LI @ & §1.50
7185 Whzeht 21 782 2650 2550 4

1150 11 - 20 521 stox, hend comied 12 138 L & 1
2155 Whaeled 18 89 3 3 i
) 11 - &0 sser s, hend comed B 2 70 70 108
20 Whaghd 12 133 i & 77

zn Over 100° boad, odd per 100 LF, bond camied B50 465) 1580 1580 430
a15 Ahaha 5 2% o 1040 1040 14

an For eech eddtional figle of s, up 10 5 ters, odd 550 029 Fght 102 102 157
a5 6 - 10 risers, odd P M pi) 34

as 11 - 20 rsers, odd 138 16 407 80 825
a3 21 - 40 risers, edd v 08 232 o &is 815 1250
3w Loodng & tadcng, ndutieg 7 mile hau, chute bbaded Bl & N Y 2550 13 D 53.50
34 Hand leading treck, 50 bod T | 48| W o 1220 3520 50

38 Yzrre badg ud #7120 28 10 575
Sz tiul, per mife, wp 10 8 Y. mck B33 1155 007 k| 5 74 L]
30 owslimck " 1550 005 o 18 38

0241 19.20 Selective Demolition, Dump Charges

D090 SELECTIVE DEMOLITION, DUMP CHARGES 202411910

D00 g chvges, ypical erbon iy, Sgging foas only

oo Sk covstucion mateniok e 82 82 50
0m Tises, rush, hymber 70 70 77
G0 Rubbeh oaly 70 70 ]
._E_%____Efﬂ_'-:‘:r swicn, wsual choge == [v] ___ = A & {1l 0
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Dy Lobor- 2012 Bore (osts Total

1014523.50 Testing | Gew Ouipst Hours Unit | lobor  Equpment ol | Ind 08P
4735 | Soil density, nudeor method, ASTM 02922 0. | 33 3650
4740 | Sond cone method AST D1556 i i /i 0
4750 | Maistre content, ASTM D 2216 i - 5. 10
4780 | Permeability fest, double ring infiltrometer ' ! 500 5508
4800 | Permeability, vor. or constont heod, undist., ASTM D 2434 m B
4850 Reccmpacied 50| 75
4500 Proctor compocion, 4” stondard mold, ASTMD 698 _ 123135
4550 6" modified mold 68| 78
5100 Shear tests, rinddl, minimum 410 450
5150 | Nasimum 3 j 45 600
5300 | Direc sheer, minmum, ASTA D 3080 ' 30| 350
5350 | Maimum - 40 450
5550 | Techricion for inspection, per oy, earfwork _ 30| 3
5650 Bolting 400 440
5750 Rocfing 460 530
5790 Wieiging ! 40| 530
3820 Non-destructive metal testing, dye penetrant Doy 310 3400
5840 | Mogefic poride 310/
5860 | Rofogophy - 500 48
5880 | Uasonic : v 30
6000 | Welding cestfication, minimum ; fo. 9
6100 | Maximym r 50| 205
7000 | Underground storoge fonk
7500 Volumetic ightness fest <=12,000 gol. - fo. | 435 4800
7510 <=30,000 gal. : 6151 615
7600 Vodos zone (soil gas) sampling, 1040 samgles, min, i Doy | 1375 150
7610 Naximom ; € 2215 250
7700 Ground water monitoring inl. drling 3 wells min. i Tl 4550 500
mo Mosimun | a4 [ 8315] 700
8000 |  Xtoy concrete siabs : fo 182 200
9000 | Thermogrophic tesing for bidg emvelope heat kos, overoge 2000SF. (€] £ | 500
01 51 Temporary Utilities
0151 13.80 Temporary Utilities d
0010 | TEMPORARY UTILITIES : :
0100 | Heat, incl fuel and operofion, per week, 12 hrs. pet doy |1 Skek 100 080 (SFFrl 3650 363 4013
020 | 24 perdey | = | @ s | ‘ 950 405 7555 4
0350 | Lighting, incl. service lomps, wiing & outlets, misimum [1Hec 34 |.235 {280 1208 | 2
0360 | L ) S . e S b ”.
0400 Powet for temp lighting oniy, 6.6 KWH, pes month 92 1.
30 T1.5 KWH, per moath TSS :
0450 23.6 KWH, per month 330
0600 | Power foc job duraion ind. elevotor, ek, minimum { q -
0650 Mormun ! v w |

| ¢

1000 | Todat, portable, see Fquip. Rental 01 54 33 in Reference Secfion
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01 31 13.30 Insurance Gew Ouipet Hoors Unit | Maleriol  lobor  Fouipment okl | Ind02P

100 Kveroge Payroll 13.70%
200 Moximumm - 124.10%
o131 13.40 Main Office Expense L
0010 MAIN OFFICE EXPENSE Averoge for Genesol Contoctrs k01311350
w20 As o percentoge of their onnual volume
0125 | Amuol volume under | millon dollors 5 Vol 17.50%
0145 Up fo 2.5 million dollars 8%
0150 Up fo 4.0 millon dollars 6.80%
0200 Up ro 7.0 milion dofrs 5.60%
0750 Up to 10 million dollars 5.10%
g0t Over 10 million dollors v 3.90%

0131 113.50 50 General Contractor's Mark-Up
0010 GENERAL CONTRACTOR’S MARK-UP cn Chonge Drdess

0200 Eatro work, by subcontractors, odd % | 0%
gise By Generol Controctor, odd 15%
0400  Omitted work, by subcontrocturs, deduct oll but 5%
0450 By General Controctor, deduct all bt ] 7.50%
0500 Overfime work, by subconirdiors, odd 15%
_ 0850 By Generol Controcter, odd v 10%

01 31 13.60 Installing Contractor's Main Office Overhead ]
o010 msuunamumcrorsmmmm RO1311350

0020 As percent of direct costs, minmum % &
0050 Ivescye | 13% |
0100 Waxinum v W |

013113. 80 Overhead and Profit
0010 OWMGMMnnddhbmnﬁs

0020 book thet do not inchude Subs ORP, averoge % 5%
0100 Alowonce fo odd fo items in this book that .
oo do include Subs 08, minimum % Ll -
0150 Averoge 10%
0200 Maimum 15%
0300 Typicol, by size of project, under $100,000 30%
0350 $500,000 project 25%
0400 $2,000,000 project . 0%
0450 Over 510,000,000 project ! v 15%
0131 13.90 Performance Bond _
(90 PERFORMANCE BOND £01311380 |

0020 | For buildngs, minimum ] 60%
0100 Mosinum £ 2.50%
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01 32 Constructlon Progress Documentatlon

chncnalbe o -=u¢.'."

Doiy  Lobor- 2012 Bare (osts

_013213.50 Scheduling | Gew Ovpwt Hous Unit | Moterdl Euipment ool | [l
0010 " SCHEDULING
0020 Criticol path, as % of orchitectural fee, minimum 5
0100 Maximum Z 13
0300 Computerupdate, miaro, no plots, misimum fo. £5 500
0400 Incloding plots, meazimum " 1450 | 1600
0600 | Rule of thumb, (PM scheduling, smalljob ($10 Miion) Job
0650 Lorge job (350 Maion +)
0700 hduﬁng tost contrel, small job 08

v

St | 475 a5 | s

| 530 530 80
0200 87 x 107, 4 shoks, 2 prints each, in color 415 415 40
0300 For LD, shigs, 0dd to of chove 530 530 58
0500 | Aeriol photos, iniiol fyover, & shoss, 1 peint oo 87 x 107 845 845 925
0550 117 x 147 pints 1,025 1025 | 1,125
0600 167 x 207 peints 1,200 1,200 | 1325
0700 For full color prints, odd | a0% 408
0750 Add for toffic contol orea v | 305 05 | 35
0300 For over 30 miles from oirport, odd per Mie | 545 5450 1@
1000 | Vertical photogrophy, 4 to 6 shats vith , -
1010 differeot scoles, 1 print each Set | 1,125 1,125 | 1225
1500 | Time lopse equipment, comera ond projector, buy 845 85 | 930
1550 Rent per moath ¥ 305 305 335
1700 | Comeroman ond fim, induding processing, B &W. Day | 1,375 1375 | 1525
1720 Color s 1375|1525
41 Regulatory Requirements
R Y e S

Job 508

* b S
01 45 23.50 l'estlng IE= l
0010 | TESTING ond fnspecting Servies s
0015 | For concrete buiding costing $1,000,000, minkmom Project 4725 | 200
0020 Maximem 38000 41,50
0050 | Steel buiding, minimurn 4725 5200
0070 Maximgm 14800 16,300
0100 For buikding costing, $10,000,000, minimem 30,000 33,100
0150 Moximum v 48,200/ 53,000
0200 | Aspholt testing, compressive stength Morshallstbiy, set of 3 fo. 145 165
0220 | Density, set of 3 [ 86
0250 El‘m,'nivihdmmm : 134 -.‘:
14
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