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1. Introduction
This paper will outline the process and issues to consider when preparing a
Conceptual Program Estimate of a general education classroom building on a
four year university campus. A Conceptual Program Estimate for a classroom
building will typically include Direct Cost spanning the CSI Divisions of work.
While limited design information may be available to prepare the estimate, it
is recommended to approach the preparation of the estimate as if you were
“building this building in your mind.” Additionally, to prepare a comprehensive
program estimate you will need to consider the appropriate Indirect Costs
associated with the project. The Indirect Costs applicable to this type of
project may vary with each University but typically include Design Fees,
Testing Fees, Furniture Fixture & Equipment Costs, Technology, Security
Systems, and other consultant or professional services that may be required
to fully deliver the total program of the project. The logical thought process of
working through each CSI Division, and applicable Indirect Costs, will clearly
identify cost, develop accurate assumptions, and clarify the complete scope
of the project to the Design Team, and most importantly the University.
a. Main CSI Division:
Division One (1.4) General Construction Estimating
b. Specific Sub-Division:
Divisions 1-33
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c. Brief Description:
For the purpose of this paper the Conceptual Program Estimate is best
described as the first evaluation of cost prepared when beginning a
new classroom building project. The Conceptual Program Estimate
should be as detailed as possible and identify major categories of cost
per the CSI structure as related to Direct Construction Cost. Direct
Construction Cost will be essentially the “bricks & mortar” cost for this
building. The Indirect Cost will be all other related and applicable costs
required to complete the Conceptual Program Estimate not directly
attributable to “bricks & mortar.” This paper is written from the
Program Manager/Owner’s Representative perspective, and is
intended to represent the overall Conceptual Program Cost Estimate
that a University Administrator will typically request when evaluating the
merit of a potential new classroom building on campus. It must be
noted that the Conceptual Program Estimate is only one component of
the information required of the Program Manager by the University in
order to approve a new campus classroom building. Finally, it must be
noted that the Conceptual Program Estimate is one of the most
important, if not the most important, documents that will be produced
throughout the course of the project. This is the first time that the
University will evaluate the total program costs associated with the
project and ultimately the Conceptual Program Estimate is the
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document that all future estimates and decisions will be compared
against.
2. Types and Methods of Measurements
Assumptions & Information Provided:
The key to the Conceptual Program Estimate is the level and detail of
information that has been provided to prepare the estimate. The information
may come from several sources including the Architect, Engineers, and the
University. It is imperative to take time to fully read all information provided,
and to cross reference information to insure that there is sufficient data
available to prepare a concise and accurate Conceptual Program Estimate.

For this paper it is assumed that the Architect has provided artistic renderings
of the proposed classroom building, a program document identifying the size
and function of spaces within the building, preliminary floor plans, preliminary
site layout plan, and written narratives of the proposed structural, mechanical,
plumbing, and electrical systems. The University has provided a manual of
campus architectural and system standards which outline the acceptable
materials, and requirements for new capital construction projects. Finally, it is
assumed that the University has provided a listing of the applicable Indirect
Costs that will be included in the total Capital Investment by the University
when evaluating this project.
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This project will be located on a major four year university campus in the
Southeastern United States, with a strong tradition of Georgian architecture.
The University has a desire to pursue sustainable design elements and
construction practices, but has no formal policy regarding LEED certification
and has decided that this project will not pursue LEED certification. The
chosen site is located within the campus limits with all required utility
infrastructure immediately available to the project site boundary.

Measurements:
Based on the information provided by the Architect, Engineers, and the
University; it is unlikely to assume that quantity takeoff for all components of
the building will be possible to performed. It is realistic however, to expect
that several key measurements will be derived from the information provided
that will assist in the evaluation and pricing of this project. The following key
measurements of the building and site will need to be identified:
1. Gross Square Footage of the Building
2. Building Perimeter
3. Floor to Floor Height
4. Square Footage of Elevated Floor Slabs
5. Square footage of Slab on Grade
6. Lineal Feet of Exterior Walls
7. Linear Feet of Interior Walls (Rated & Non-Rated)
8. Square footage of floor area for each interior space
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9. Interior perimeter of floor area for each interior space
10. Roof Area
11. Count quantities of interior and exterior doors and entrances
12. Counts of specialty items (toilet partitions, hand-dryers, marker boards,
projection screens, etc.)
13. Lineal feet of built-in casework/millwork items
14. Total area and perimeter of disturbed site
15. Total area and perimeter of parking
16. Total area of hardscapes (sidewalks, patios, site walls, etc.)
17. Total area of landscaped areas
18. Lineal feet of utility services (domestic water, fire water, natural gas,
sanitary sewer, storm sewer, electrical primary)
19. Count quantities of assumed utility structures (manholes, light poles
and bases, catch basins and/or storm structures)
20. Lineal feet and square feet of site retaining walls
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Estimating Direct Costs of the Project:
The recommended way to prepare the Direct Costs of the Conceptual
Program Estimate is to approach the estimate as if the project is being “built”
in your mind. Approaching each CSI Division of work will allow for review of
the information available and establish the logic for assumptions and further
clarification of pricing.
Division 3 Concrete:
For this project, the primary scope of work included in Division 3 Concrete will
consist of Foundation systems, Slab on Grade systems, Elevated slabs on
metal deck, and Architectural Precast Concrete. No detailed structural
information available with the exception of the knowledge that shallow
foundations will be acceptable given a preliminary investigation of subsurface
soil conditions, and that the recommended structural system will be structural
steel column/beam/bar-joist/metal form deck. Based on review of the exterior
renderings provided by the architect and review of the University Design
guidelines, it can be determined that all Architectural elements above the
second floor will be architectural precast concrete systems.
Shallow Foundations
The foundation system of the building will be shallow spread foundations.
Based on local construction practice knowledge, the spread footings will be
earth formed and will not require man-made plywood forms. The size of the
footings are not known but will be assumed as an overall 8’-0” x 8’-0” x 1’-6”
in all locations. The size of footings is relatively arbitrary at this point in the
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design, but based on experience with this type of building construction and
historical reference to other similar projects using this standard size for all
spread footings will allow for changes up and down in size of footings as the
design evolves. Review of the floor plans will locate footings at all exterior
column locations (30 EA), building corners (27 EA), around the central
rotunda space (15 EA), and then spaced throughout the internal areas of the
building to allow for sufficient load distribution while not interfering with the
room layout (26 EA). The total number of foundations (98 EA) quantified will
be multiplied by a unit price of $1200/EA for an 8’x8x’1-6” footing to include all
concrete, rebar, pouring, and finishing.

Review of the plans and building section identify two tiered classroom spaces.
To accommodate the grade change required for the tiered classroom and
sloped slab on grade, a section of cast in place concrete retaining wall will
need to be included. This retaining wall will need to accommodate a grade
change of approximately 2’-0” beginning at the rear of the classrooms and
running south to the building corner and east along the front wall of the two
classrooms. The retaining wall can be assumed to be 1’-0” wide with a 3’-0”x
1’-0” footing. Keeping in mind that the top of footing depth for the project is
2’-0” below subgrade the surface area of the retaining wall can be calculated
at 4’-0” in height multiplied by 133’-0” long to obtain a quantity of 532 square
feet of retaining wall. A good unit price for CIP retaining walls in this market is
$35/SF.
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To accommodate the elevator for this building an elevator pit and slab will
need to be included. Typically a single elevator pit will consist of cast in place
concrete walls, and a mat slab. Most elevator pit walls will be 12” thick and 5’0” in depth to top of slab. The dimensions of the pit will be typically 8’x8’x5’.
Additionally the pit slab is typically 9’x9’x1’-6”. There are multiple ways to
quantify and price these pits, but at the conceptual level the usage of
historical pricing database will allow for a total combined system price
(including walls, slab, reinforcing, pouring, finishing, etc.). A good total
elevator pit price with these typical dimensions is $4,850.00.

For new classroom buildings with relatively simple foundation systems a good
rule of thumb to check the footing layout is that the total cost of shallow
foundation systems should be approximately $2.00 - $3.00 per GSF of the
building. For this project, given the assumptions for footings, retaining walls,
and pits the overall foundation system is $2.29 per GSF which fits within the
acceptable range for shallow foundation systems for a new classroom
building.
Slab on Grade
To calculate the slab on grade for this project it is recommended to utilize a
digital takeoff tool (digitizer board, or computer based digitizer). At first review
it is easy to assume that the entire first floor of the building will be a 4” thick
slab on grade. However the detailed review will identify the need for
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breakdown of quantities and pricing to account for sloped classroom
conditions, and exterior entry slabs. For the majority of the first floor a
standard slab on grade assembly consisting of 3000 psi 4” slab on grade on
4” of porous fill reinforced with 6x6/10guage welded wire mesh over a 10 mil
vapor barrier will be fine. This can quickly be digitized and result in a quantity
of 17,365 SF. For this market a good assembly cost is about $4.15/SF for a
typical 4” slab on grade. In the two sloped classrooms the square footage will
be quantified in the same way digitally and will return a quantity of 4,080 SF.
Increased attention by the crews pouring and finishing this sloped slab
condition will require that a 30% premium for labor cost be applied to the
typical assembly cost resulting in a unit cost of $5.40/SF for a sloped slab on
grade condition. For the exterior entry areas a 6” slab will be included for
greater durability. Again the same method will be used for deriving quantity of
slab, and a good assembly cost for 6” slab on grade will be $5.50/SF. Other
miscellaneous items that should be included in the estimate will be soil
poisoning and miscellaneous housekeeping pads for equipment. The soil
poisoning should be the total sum of all slabs on grade systems (typical 4”
slab, sloped 4” slab, and exterior 6” slab) multiplied by a unit price of
$0.15/SF of slab on grade. For the housekeeping pads it is largely unknown
at this stage of design what equipment will require a concrete slab, or how
large or deep the concrete housekeeping slab will need to be. Due to the
variables related to housekeeping pads at this stage, they are typically
included as an allowance item in the estimate. A good rule of thumb for
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determining the quantity housekeeping pads is to include approximately 5%
of the total slab on grade area as housekeeping pads. For this instance that
rule of thumb results in a total quantity of 1150 SF and a good assembly cost
for this market is $7.00/SF.
Elevated Concrete Slab on Metal Deck
At the second floor, third floor, and mechanical mezzanine there will be
concrete slabs pumped into place and finished on the metal decking. As with
the slab on grade systems, the quantities should be derived digitally. For this
project the elevated slab on metal deck with be estimated based on an
assembly of 5-1/2” deep 4000PSI concrete fill with 6x6/10GS WWF and 1.5
lbs. of rebar for floor openings and at beam locations. The quantities digitized
from the second, third, and mezzanine levels yield a total SF of elevated slab
on metal deck of 47,031 SF. An important consideration in the unit cost will
be how the elevated concrete will be placed. In this market, and given the
building is less than 4 stories tall, it is typical to pump the concrete up to the
elevated slabs and therefore the unit cost should reflect the cost for pumping.
The composite metal deck material and installation will be priced in Division 5.
A good assembly price including placing, finishing, and pumping is $5.55 per
SF.

The stairs for this project and most classroom buildings will be metal pan stairs
that will require concrete fill in the treads and landings. A simple square foot
quantity can be calculated digitally for the treads and landings from the
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floor plans provided. The stair pans will typically require a 2” concrete fill and
a reasonable assembly price is approximately $6.30/SF of tread and landing
surface.
Architectural Precast Concrete
For this project the architect has chosen to use architectural precast concrete
to create the shapes and desired Georgian architectural elements above the
second floor. The use of architectural precast is largely due to the
consistency of fabrication of intricate forms and shapes, as well as the
reduction in cost versus natural stone for intricate shapes.
Due to the limited information available at the Conceptual stage and the
review of the exterior renderings it is important to carefully evaluate this
system. The complexity of these elements should be taken into consideration
when beginning to quantify the precast concrete. Many of the upper elements
will be intricate in the profile sections and may require that the architect
provide a sketch of the cross-section profile so that they may be accurately
priced. Some of the lesser complex elements may be noted and qualified in
the body of the estimate to identify each piece. In general, it is recommended
that the architectural precast be priced by individual element if possible, and
that the pricing be broken down to material cost for each element, and then
an erection price be applied for the system as a whole.

The architectural precast can be broken down by element (cornice, eaves,
arches, banding, etc.) and priced individually for material cost. The best way
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to estimate the material cost is to quantify each element by lineal foot or by
each as applicable to the individual element. Once this quantity is determined
then each element can be multiplied by the cross-sectional area to determine
the volume in cubic feet. Most architectural precast concrete elements can
be then priced using an allowance of $70-$90/CF for material. It should be
noted that the more complex and intricate the individual element is designed
that the cost for material and fabrication should reflect the upper end of this
acceptable range.

On this particular project a good example of this method can be seen in the
upper cornice and light shelf architectural precast element. In reviewing the
renderings and plans the total lineal feet of this element can be quantified to
be approximately 565 LF. By reviewing a simple section of this element the
cross-sectional area is determined to be 5.75 SF thus yielding a total of
3,248.75 CF, or 5.75 CF/LF. For this individual element the material cost per
CF will be assumed at the midpoint of the acceptable range $80/CF. In the
estimate this is then converted into a cost per LF of the element for clarity and
noted with the assumed material cost per CF. This same method for
calculating each individual architectural precast concrete element is utilized
throughout the estimate to accurately represent the anticipated cost of the
material.

14

Once the material cost for each individual element has been determined the
erection and installation must be priced. This will be done in a much more
general format, and will account for crane and hoisting costs, labor, etc.
Typically for most architectural precast systems the rule of thumb on precast
erection is that the cost is equivalent to 30-40% of the total material cost for
precast elements. Additional consideration for erection cost should be the
complexity of the elements, height from ground level, and space to stage and
erect on site. For this project it is determined that the complexity of elements,
height from the ground, and site layout restrictions will cause the erection to
be priced at the upper end of the acceptable range therefore the factor of
40% of material cost is applied.
Division 4 Masonry:
On many new classroom buildings masonry construction can be a significant
portion of the cost. In this region, and on this project, it is typical that
architects will design masonry exterior facades to include brick, stone,
concrete masonry units, etc. For this given project the masonry scope of
work, while significant, is largely made up of exterior systems. The only
interior masonry construction will be for the concrete masonry (CMU) at the
elevator shaft walls. All other masonry work will be at the exterior of the
building for brick and natural stone.
Concrete Masonry Units
On most classroom buildings there will be some components at the interior of
the building that will be built using CMU walls. Because of the architect has
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identified that the building structural system will be structural steel the amount
of interior masonry construction is reduced significantly. For this project the
only area of the building using CMU construction will be at the elevator shaft
wall. By reviewing the architectural narrative and floor plans, the quantity of
CMU walls can be measured by taking the perimeter of the elevator pit (8’0”x8’-0”) yielding a perimeter quantity of 32 LF. The narrative identifies that
the elevator will extend to the mezzanine level to allow for access to
mechanical equipment therefore by using the combined floor to floor heights
in the preliminary quantities derived for the project (42 VLF) plus an additional
10 VLF at the mezzanine level, it can easily be determined that the total SF of
CMU wall required for the elevator shaft is 1664 SF. It should be noted that
this does not take out SF of wall surface for elevator shaft openings for
elevator doors, as typically this will be ignored in the early calculation of the
CMU construction to allow for a small built in contingency. In this region the
CMU wall construction will typically cost $10-15/SF for the total and in this
application it has been priced at $13.60/SF.
Exterior Brick
In this region, and on most four year college campuses, the character and
image of the buildings on campus is considered sacred. By reviewing the
University Design guidelines it can easily be determined that exterior brick will
typically be specified both in color, size, and acceptable patterns for the
architects to design new buildings. Additionally, many times universities will
have specific brick material cost allowances identified in the design standard
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guidelines as well. On this particular project review of the design standard
reveals that the exterior brick should be a reddish brown color of common face
dimensions (4”x2-2/3”x8” units) and installed in a running bond pattern.
This knowledge will make the pricing of exterior brick much easier and reduce
the potential for later cost impacts if elaborate brick patterns or detailing is
reflected as design evolves and full exterior elevations are prepared. If this
information in not available then it is recommended that questions and or
investigation of other newly constructed campus buildings be referenced as a
benchmark for basis of the cost estimate assumptions for exterior brick. On
this project it is relatively easy to identify the areas on exterior skin that will be
brick construction; however, the exterior rendering and conceptual elevation
should not be solely used to determine quantity of exterior brick. Due to the
layout and nature of the perimeter of this classroom building it will be
necessary to use the floor plans at each level along with the exterior
elevations to accurately quantify the exterior brick. This can be done by
measuring at each level the building perimeter and then using the
corresponding elevation to determine the height of the brick. Once gathered
these two interim quantities will be multiplied and will yield the exterior surface
SF of brick. On this project that process yields a total of 13,335 SF for
exterior brick. To price this system it is necessary to know how the exterior
brick will be attached and supported to the exterior wall of the building. The
exterior backup wall system will be light gauge metal stud with exterior
sheathing therefore the exterior brick assembly price will need to include ties

17

and reinforcing back the supporting walls and allowances for steel angles for
brick ledges. Additionally, because the new building will be multi-story the
assembly cost should include staging, scaffolding, and should account for
productivity rate. On this project in particular there is a large amount of
natural stone, architectural precast concrete and exterior window/door
openings that will impede a masonry contractor from having a high rate of
productivity. In general most classroom building with less ornate exterior
elevations and simplistic brick patterns will allow for a greater productivity on
the brick and a reasonable assembly cost would be $18-20/SF of brick. On
this project in particular, due to the factors listed above low productivity,
intricate elevation, etc. the assembly cost for exterior brick is priced at
$28/SF. It is recommended to also inquire with local masonry subcontractors
to validate assumptions on productivity, complexity of the project, and other
concerns that may not be immediately obvious based on the information
available at this early stage.
Natural Stone
As outlined in the previous section on Architectural Precast Concrete, Natural
Stone is another system that is difficult to quantify and price at the conceptual
design stage. Much like the precast system it is recommended to break the
various individual elements down as much as practical given the information
available to allow for clarity in assumptions and also provide greater accuracy
in the costing of this system.

18

For most new classroom buildings, the exterior skin will rely heavily on the
character and image design criteria dictated for a given campus. A close
review of the campus design standards will typically outline the acceptable
exterior materials that may be utilized by the architect in the design. For this
project in particular, the university campus design standard has clarified that
all exterior stone-like materials used at first floor exterior conditions, as well
as columns (engaged to exterior wall, or independent of exterior wall) will be
required to be of natural stone materials such as limestone. As such,
consideration should be given to the availability of natural stone, distance
from quarry to production facility, distance to jobsite, as well as the inherent
location on the building exterior. It is also recommended to request the
architect to provide additional information regarding anticipated stone
selections, color variances, and any other applicable details that will assist in
the evaluation of this system.

In the same general manner that the architectural precast concrete is broken
down into individual elements to allow for pricing, natural stone will also be
evaluated by volume where possible with regard to the material pricing. For
this region it is typical to obtain natural limestone material in the range of
$130/CF to $160/CF in most cases. Premium costs for curved elements may
yield a higher fabricated material cost and therefore should be taken into
account when pricing individual elements.
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On this project the natural can be broken down by element (curved panels,
rusticated panels, engaged columns, and independent columns) and priced
individually for material cost. An example of this method can be seen in the
rusticated natural stone panels at the ground level. In reviewing the
renderings and plans the total square footage of this element can be
quantified to be approximately 8,550 SF. Additionally, by reviewing a simple
section of this element, the cross-sectional area is determined to be 5”
typically thus yielding a total of 3,591 CF, or .42 CF/SF. For this individual
element the material cost per CF will be assumed at the midpoint of the
acceptable range $155/CF. In the estimate this material cost is then
converted into a cost per SF of the element for clarity and noted with the
assumed material cost per CF. This same method for calculating each
individual natural stone element is utilized throughout the estimate to
accurately represent the anticipated cost of the material.

Once the material cost for each individual element has been determined the
erection and installation must be priced. This will be done in a much more
general format, and will account for crane/hoisting costs, labor, etc. Typically
for most natural stone systems the rule of thumb on erection is that the cost is
equivalent to 40-50% of the total material cost for natural stone elements.
Additional consideration for erections should be the complexity of the
elements, height from ground level, and space to stage and erect on site. For
this project the complexity of elements and prominence to main entry areas

20

will cause the erection to be priced at the upper end of the acceptable range
therefore the rate of 50% of material cost will be applied for erection.
Division 5 Metals
Division 5 Metals will typically be broken down into Structural Steel, and
Miscellaneous Metals. This breakdown allows for separation of primary
elements of a building related to structure to be quantified and priced
according to the intended procurement of materials and installation. For most
projects the structural steel will be procured from a steel fabricator that
specializes in structural shapes, metal decking, and open web joists. All other
metal fabrications (railings, angles, etc.) are typically provided by a second
metal fabrication provider and are therefore segregated in the estimate for
clarity.
Structural Steel
On this project the conceptual design narrative provided by the design team
has identified the primary structural system for the classroom building to be
structural steel. While there are no structural design layouts available, the
architect and structural engineer have identified that the steel frame of the
building will likely be approximately 10 lbs. per GSF. This information can be
used to quickly determine the total tonnage of structural steel that will be
required for the project. It is recommended however to double check this
information by utilizing the basic quantities that have been determined for the
project. On most typical classroom project that utilize a structural steel frame
the elevated floors will typically range from 8-15 lbs. per SF of floor area.
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Additionally, the roof steel framing will typically be lighter per SF in this region
and can be in a range of 7-10 lbs per SF. As such, a quick exercise to verify
the architect’s information will be beneficial. The total SF of floor area at the
second floor, third floor, and mezzanine level yields 47,031 SF. Using a
weight of 10 lbs per SF for these areas it can be determined that a total of
470,310 lbs of structural steel will be required for these areas. Using the roof
areas previously determined (21,942 SF for flat and sloped roof conditions)
and a weight of 8 lbs per SF, it can be determined that a total of 175,536 lbs.
of structural steel will be required. The total combined weight of structural
steel for this project is 645,846 lbs or 323 tons. This information can then be
divided by the total GSF for the building to yield an average weight of 10.46
lbs per GSF which is very close to the architect and engineers
recommendation.

Once the average weight per GSF is verified sufficiently the structural steel
can be priced in Tons. In this region structural steel material and fabrication
is typically priced separate from the erection. As such an acceptable range for
structural steel material is typically $2,400/Ton - $3,100/ton pending the
complexity of the project. It is recommended to verify current market rates for
structural steel with local or regional suppliers if possible before finalizing the
estimate. Additional consideration should be given to availability of material,
current or projected price increases, and lead times for material. To price the
erection for the project the calculated tonnage for structural steel is also used.
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Erection in this market may be packaged with the same vendor that is
supplying the material or may be procured independently. Erection prices will
vary based on the complexity of the building, layout and work area available,
requirements for crane or hoisting of materials, and availability of certified
erectors in the area. For this market most standard steel erection costs range
between $1100/Ton for simple buildings and $1500/Ton for very complex
projects.

It is common for the metal deck to be quantified, priced and procured as part
of the total structural steel system. Metal deck is not included in the tonnage
calculation for material or erection therefore metal deck should be quantified
and priced according to applicable areas of the building. In this project there
are two areas that will require metal deck. Composite metal deck will be
utilized at the elevated slabs for the second floor, third floor, and mezzanine
level. Metal roof deck will be used at the roof areas, but will be separated by
flat and sloped roof areas to account for increased labor to install decking on
a sloped roof. In this marketplace metal decking is priced per SF and
reasonable assembly costs are as follows: composite deck is $2.45/SF; flat
metal roof deck is $2.00/SF; and sloped metal roof deck is $2.15/SF.
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Miscellaneous Metals
At the conceptual level it is very difficult to identify and price all of the
applicable miscellaneous metals that will be required for a project. For most
classroom buildings it is reasonable to identify metal pan stairs by flight, metal
railing assemblies by LF, and any other overtly miscellaneous metal
fabrication that are possible to quantify. Once the initial review of the
documents is complete, it is typical to provide an estimate allowance for
miscellaneous metals using historical cost/GSF method. Depending on the
number of classrooms, the function of spaces, exterior cladding systems, and
other potentially unique characteristics it is reasonable to allow between
$0.35/GSF and $0.75/GSF to account for miscellaneous metal items that will
be defined at a later point in the design process.
Division 6 Woods & Plastics
Division 6 Woods and Plastics is typically broken down into two primary cost
categories Rough Carpentry, and Finish Carpentry. Additionally finish
carpentry can be broken down even further but for this project will generally
be described as Millwork.
Rough Carpentry
Depending on the structural and exterior skin systems for a new classroom
building the amount of Rough carpentry will vary greatly. In general, most
classroom buildings will be structural steel frame or concrete frame therefore
the amount of rough carpentry will be significantly less than in other building
types. The exterior skin of a classroom building will also dictate the amount
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of rough carpentry required for a new building. This project is comprised of a
structural steel frame and masonry, stone, and precast exterior skin will
greatly reduce the amount of rough carpentry required. The majority of the
rough carpentry cost will be found in miscellaneous roof and exterior skin
opening blocking, as well as interior blocking at millwork locations. At the
conceptual design level it is not likely that sufficient detail is available to
develop accurate quantities for the rough carpentry. In most cases it is
acceptable to provide an estimate allowance for rough carpentry using
historical pricing on a cost/GSF basis. In most classroom projects similar to
this project, an allowance of $0.50/SF will be sufficient to provide roof
blocking, interior blocking and exterior skin blocking until sufficient detail is
provided.
Millwork
For a new classroom building interior finish carpentry and millwork are
typically laid out early in the design to allow for input by the End User. This
allows for reasonable quantities to be extracted even though specific details
of the millwork and finish carpentry may not be available. By reviewing the
floor plans it can be easily determined basic LF quantities for individual
millwork elements. Typically the conceptual design narrative will identify the
intended finish quality for millwork as well. Using this information it is
reasonable to include LF allowances for all identifiable millwork in the
estimate. For most general classroom buildings it is common for millwork to
be constructed of plastic laminate finish on the main body of the pieces, and

25

typically the tops will be constructed using a plastic laminate finish as well. A
good unit price for material and installation is $200/LF for base cabinets and
tops. Special consideration should be given to high profile areas such as
entry vestibules, executive offices, conference rooms, etc. and unit prices
should reflect the quality of the space where millwork is to be included.

Division 7 Thermal Moisture Protection
For a new classroom building there is no typical standard for thermal moisture
systems. It is imperative given the critical nature of water-tightness, and
impacts on the mechanical loading to be sure that the thermal moisture
systems on any building are clearly understood. At the conceptual level of
design there is very little information to rely upon so it is important to clearly
identify any assumptions made in the estimate.
Waterproofing
For this project the majority of the building is constructed above grade
therefore there is relatively little exposure to water intrusion below grade.
Waterproofing for the below grade areas will be included for the elevator pit
walls and at the retaining walls at the sloped classroom. In these areas the
SF of surface area for the walls can be used from previous takeoff items. For
this region a good assembly cost for below grade waterproofing is $3.25.
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Caulking and Sealants
At the conceptual design stage it is recommended to include an allowance for
interior and exterior caulking and sealants for dissimilar material connections.
In this market much of the interior caulking and sealants will be provided by
the painting trade contractor and will be included in the assembly costs for
that trade identified in Division 9. It is generally acceptable to include an
allowance of $1.00 to $1.50 per GSF to cover additional costs related to
caulking and sealants that may not ultimately be included in Division 9
Painting.
Roofing
Based on review of the conceptual design narrative, rendering, and the
campus architectural standard there will be several different roofing conditions.
Basic square footage quantities can be taken off digitally for each
respective area. In a detailed review of the project it should be noted that a
pedestal paver system and waterproofing substrate will be used at the second
floor over the south entry. This system will consist of a waterproofing layer
applied directly over the concrete slab on metal deck. This system will be
flashed as needed to meet the roof drains that will be provided and installed
by the plumbing contractor. Typically this system will be measured in SF and
a good unit price to include waterproofing membrane, flashings, pedestal
system, and paver system is approximately $24.00 per SF of roof area.
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At the majority of the main roof a low slope modified bitumen roofing system
will be utilized. A quantity for the flat roof areas can be easily quantified by
digital takeoff. Consideration must be given for turning the low slope roofing
system up the interior sides of the perimeter parapet walls. In some projects
the parapet walls will only extend 18-24” above the roof surface and can be
accounted for in the unit price of the system in lieu of specifically quantifying
the actual SF of additional surface area. For this project the parapets do not
extend significantly above the roof level and therefore the unit price will be
adjusted to account for this portion of the system. In this market a reliable
assembly price for a modified bitumen roof is $10.50 per SF of low slope roof.

At the sloped roof condition the intended roofing application will be a simulated
slate synthetic shingle roof. This system is very similar in
appearance to a traditional slate roof; however, it is often preferred for
reduction in cost, lighter roof loading, and enhanced architectural
appearance. This system will require that a vented nail base be installed over
the metal roof deck to allow for proper venting and anchorage of the simulated
slate shingles. Additionally this market typically requires the
installation of an ice and water shield membrane to be installed over the
vented nail base as well. The nail base will be priced typically on a SF basis
and in this market a good unit cost is $3.50 per SF of sloped roof for material
and installation. The simulated slate roof will also typically be priced on a SF
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basis and in this market a good unit cost is $9.35 per SF of sloped roof for
material and installation.
Appropriate roof drainage and roof accessories must also be considered
when preparing the conceptual estimate. Typically at the conceptual design
stage the architect often does not identify the gutters, downspouts, or
scuppers required in the final design. For this reason, experience will typically
be the basis for including the appropriate allowances in the estimate for
these items. Understanding the likely flow of water from different roof
levels will help in determining quantities. Most gutters will be determined in
lineal feet (approximately $15.00 per LF), and downspouts will be determined
in vertical lineal feet (approximately $12.00 per VLF). Finally, thru-wall
scuppers will be typically located at the low sloped roof areas and may be
determined per each (approximately $550.00 per each location).
Division 8 Openings
At the Conceptual design stage there is very little information to rely upon
when evaluating Division 8 Openings. As the design progresses the Architect
will begin to formalize door and window schedules, and coordinate the
drawings with the specifications to better identify and mark the intended
assemblies to be included in the final design. For this project it is necessary
to separate the openings into several categories to clarify assumptions on
materials and size of openings. It is imperative to clearly break down the
openings by size, function, material type, etc. in order to have a reliable
benchmark as the design goes forward. Additionally, it is useful to review the
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campus design standard and conceptual design narratives to determine if
there are standard systems that the architect or University will require for the
project.
Doors, Frames, and Hardware
On most new classroom buildings interior door frames will be hollow metal
frames, and doors will be solid core wood doors. Most single interior door
openings will be 3’0”x7’0”, and double door openings will be 6’-0”x7’0”.
Exterior openings will fall into two typical categories on a classroom building,
utility openings and entry openings. For most utility openings the size will
generally be consistent as with the interior openings (single 3’-0”x7’-0”;
double 6’-0”x7’-0”) and the door frames and door leaf will both be hollow
metal. Exterior Entry openings will typically be aluminum frame with glass
and are procured as part of a storefront system and will be discussed later.

There are several ways to quantify door openings, either by assembly (frame,
door leaf, and hardware combined) or by individual component. For this
estimate it is recommended to break the openings down into individual
component to allow for future flexibility in revising the estimate when the
architect modifies the opening assembly components. Following this method,
some discretion will be necessary to determine which openings will be in
rated walls assemblies thus requiring rated doors, and which openings will
likely be non-rated wall assemblies requiring non-rated door assemblies.
Additional review will identify a count quantity for interior doors versus exterior
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doors and an assembly cost allowance based on this quantity will be included
for the respective interior vs. exterior hardware assemblies.
For this market most single hollow metal frames will cost approximately
$175.00 each; double hollow metal frames will cost approximately $250.00
each; non-rated solid core wood doors will cost approximately $250.00 each;
rated solid core wood doors will cost approximately $400.00 each. The
hardware assembly costs are typically $550.00 per each for interior door
hardware, and $850.00 per each for exterior door hardware. One additional
hardware assembly that is typical for classroom buildings will be a “panic
hardware” designation which is required in corridor and exterior exiting
conditions. In this market panic hardware assembly cost is approximately
$1,000.00 per each.
Storefront, Curtainwall, Glass & Glazing
Several factors will determine the most appropriate glass and glazing system
for a new classroom building. Those factors may include structural system of
the building, exterior appearance, height of the building and individual
openings. In this project the architect is required to use glass and glazing
systems that will be in keeping with the Georgian architectural style used
throughout the campus. Additionally, the building height and opening height
is generally conducive to the use of a storefront system. The storefront
system will allow for an architectural frame profile in keeping with campus
design standards, and will also work well with the masonry detailing. A
general rule of thumb is that for openings up to 12’-0” in height the use of
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storefront systems is much more economical to curtainwall systems. In most
cases curtainwall systems will be used in cases where multi-story window
heights are desired by the architect. Storefront systems at the conceptual
stage are generally priced by SF of surface area. It is important to note that
not all exterior storefront openings will be seen in the conceptual elevations
provided so cross-checking with floor plans is recommended to verify that all
openings are accounted for in the estimate. Several factors will affect the cost
of the storefront system including glazing type (coatings, thickness, color,
tinting, etc.) as well as the depth of the framing system, color of the framing
system, and equipment required for multi-story installation. Assembly costs
may vary greatly for storefront systems depending on these factors. Very
simplistic storefront systems cost can be as low as $28 per SF, ranging to
$100 per SF for very complex and ornate systems. It is recommended to
consult with local glass & glazing specialty contractors to verify anticipated
costs for a given storefront system. On this project the use of an architectural
framing system style, coating requirements and multi-story installation the
approximate cost of the storefront assembly has been priced at $65.00 per
SF.

The exterior aluminum entry door openings are also considered part of the
storefront system. The aluminum entry doors will be required to have the
same architectural frame style as the storefront system. Most aluminum entry
doors will be priced as either single or pair assemblies and will include the
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doors, frames, glazing, and hardware as part of the assembly cost. On this
project the cost for the entry door openings will be increased due to the
unique architectural style required. Single entry openings will be
approximately $3,500.00 per each, and double entry openings will be
approximately $6,800 per pair.

Other items that should be included for new classroom buildings will be
allowances for mirrors at restrooms, as well as glazing for door view lites, and
view windows at interior walls. In classroom buildings that have office space
for faculty, most universities will require either sidelite windows flanking office
doors, or view lites to be included in the doors. This is generally required to
eliminate spaces where faculty and students can be isolated from public view
which is considered a security risk at most campuses.

Division 9 Finishes

Division 9 Finishes will comprise several systems ranging from metal stud
assemblies both exterior and interior, ceilings, floor and wall finishes, and
painting. There is no definitive standard for new classroom building finishes
but in general most architects and Universities will select higher grade finish
materials for public entry or high-visibility spaces, and very long lasting and
durable finishes in classroom and office spaces. At the conceptual level of
design the architect may only provide very general information on the ultimate
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selection of finish materials. It is imperative to provide clarifications and
assumptions for finishes by space of building, and by material type assumed.
Drywall and Metal Stud Assemblies
On this project the structural system is defined to be structural steel, and the
architect has identified that the exterior and interior walls will constructed with
light gauge metal stud assemblies. In this market the drywall subcontractor
will typically provide light gauge metal stud framing, hanging of drywall and
sheathing, as well as finishing of all drywall in preparation for wall finish
applications. In some markets a separate framing contractor will frame walls
and hang drywall to be followed by a painting contractor that will finish the
drywall surfaces and paint all applicable surfaces. It is important to have a
knowledge of the local marketplace and the typical construction methods in
order to accurately price metal stud assemblies. For this project the metal
stud assemblies will be broken down into two primary categories for pricing,
exterior assemblies and interior assemblies.
Exterior Metal Stud Assemblies
Exterior stud assemblies can be quantified either by lineal foot or by square
foot; however, square foot is recommended to insure that the height of walls
is considered in the unit pricing. It should be noted that the square foot
calculation will be for one side of the wall assembly and not for both sides. On
this project the exterior wall quantities can be easily extracted from the key
measurements. Each individual level is measured at the perimeter and then
multiplied by floor-to-floor height for the respective level. This will yield the
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total square feet of exterior metal stud assembly required for the project. The
exterior metal stud assembly will generally consist of 6” 20 ga. metal stud
members, thermal insulation, interior drywall, and exterior sheathing. Depth
of the studs, insulation type, interior drywall type, and exterior sheathing type
will all be factors for variances in pricing based on requirement of the given
architect or University. Based on the architectural narrative the architect has
given general instruction on exterior wall assembly makeup, and a good
assembly cost is $7.20 per square foot.

Consideration should also be given

to the number and size of exterior openings shown in renderings or
elevations. Unless the exterior openings make up a significant percentage of
the overall exterior skin it is generally acceptable to ignore the exterior
openings at the conceptual stage.

Another component to the exterior metal stud assemblies is light gauge metal
roof trusses. On many classroom buildings the sloped roof will be design for
light gauge roof trusses. These roof trusses are assembled offsite with light
gauge metal studs and shipped to the jobsite for erection. Most simple slope
roof trusses can be priced by square foot of sloped roof area; however, at
times a more complex roof may require pricing by individual truss.
Consultation with a truss manufacturer or drywall contractor will help in
confirming assumptions on complexity of truss fabrication and erection costs.
In this market the drywall contractor will usually be requested to procure and
install the roof trusses because of the similarities to light gauge wall assembly
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construction. Consideration to the slope, intricacy of framing, height off the
ground should all be factors in the cost for fabrication and erection. On this
project the sloped roof is relatively simple and the trusses can be erected with
relative ease as well. The cost for most light gauge metal roof trusses will
range from $6.00 per SF to $10.00 per SF and this project will be priced at
$7.50 per SF.
Interior Metal Stud Assemblies
Much like exterior metal stud assemblies, Interior metal stud assemblies may
be quantified by either lineal foot or by square foot. Again it is recommended
to quantify the interior metal stud assemblies by square foot in order to
account for height of walls, vertical drops from the underside of structure, etc.
In classroom buildings, interior metal stud assemblies should be broken down
according to ratings. Most corridor, mechanical, electrical, and stairwell
spaces will generally have a minimum 1 hour wall rating requiring that the wall
extend to the underside of the structure above and be caulked and sealed
accordingly. For most non-rated wall assemblies the height of wall will not be
known at the conceptual level and in most cases it is acceptable to assume
that the walls will also extend to the underside of the structure above. This
will essentially allow for a built in waste factor and allow for flexibility in the
design and layout of interior walls as the project goes forward. Additionally,
unless there is a significant amount of door or interior window openings in the
interior walls, it is generally acceptable at conceptual design stage to ignore
the door openings in the calculation of the interior metal stud assembly
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quantity. Depending on location within the building most interior stud
assemblies will consist of top and bottom track, 3-5/8” metal stud members,
sound insulation, and one layer of drywall on either side of the stud assembly.
In areas of high traffic such as corridors or entry vestibules some Universities
will require the use of abuse resistant or high impact drywall to be installed.
Additionally in some lecture halls a university may also require a higher STC
rating for the wall assembly to avoid noise transfer to adjacent spaces due to
the usage of amplified sound systems. For this project the basic quantities
are derived for interior metal stud assemblies by quantifying the lineal footage
of wall type (rated vs. non-rated) on each level, then all walls are assumed to
extend to the underside of metal deck above. For rated wall assembly a good
unit price is $10.00/SF, and for non rated walls a good assembly unit price is
$4.50. It should be noted that again the square footage calculation is for one
side of the wall assembly only.
Drywall Ceilings and Miscellaneous Assemblies
On most classroom and University buildings ceiling assemblies will typically
be acoustic tile systems however for security reasons most universities will
require that public restroom spaces will have drywall ceiling assemblies.
Similar to wall assemblies a ceiling assembly will need to include the light
gauge framing members as well as the drywall. Additionally for many
classroom buildings the main entry spaces and corridors will have some
amount of drywall ceiling assemblies. Depending on the complexity of the
ceiling design and height of ceiling the cost of the assembly will be higher if
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the design is more complex. At the conceptual level of design there is usually
very little information relating to the ceiling configuration so experience with
similar projects will typically be a basis for assumptions. Drywall ceiling
assemblies should be quantified on a square foot of surface area basis. On a
standard restroom and small space ceiling such as a corridor a good
assembly unit price is $4.25 per SF.

In conjunction to drywall ceiling assemblies, it is typical for architects to
change ceiling heights to accent areas of the building, lower height of lighting
to allow for accent, or to accommodate special elements architecturally or
structurally within the building. This can be an area of the estimate that is
often missed but can have significant impact on the cost of a project going
forward. It is best to review ceiling layout and ceiling heights with the
architect if possible which will allow for better assumptions on ceiling drops
and bulkheads. For most conditions a ceiling drop or bulkhead can be
quantified in square foot of surface area. The condition should be measured
in vertical distance from the structure above and horizontal distance across
the condition to derive the square foot of surface area. A good assembly cost
for most ceiling drops and bulkheads will be $7.25 per SF.

Once exterior wall assemblies, interior wall assemblies, ceilings, and drops
have been included in the estimate it is recommended to review the project
for special or miscellaneous conditions that do not fall into one of these
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categories. Most new classroom buildings on a university campus are an
opportunity for the architect to make a design statement either interior to the
building or exterior to the building. On this project the main entry rotunda is a
good example of this type of architectural statement. At the conceptual level
the architect has given no information regarding the way the rotunda ceiling
will be constructed; therefore, an allowance should be included for the
rotunda ceiling. For conditions unique to a given project it is good practice to
consult with the architect to gain a better understanding of how the ceiling will
be constructed. It is also acceptable to include a general cost allowance for
the condition and obtain agreement from the architect that the allowance is
sufficient. For this project the architect has suggested and agreed to an
allowance of $32,000.00 for the rotunda ceiling.
Hard Tile
Hard tile is used in classroom buildings typically in wet areas, corridors, or in
some instances entry areas due to the high durability of the materials. Most
often hard tile will not be used in elevated levels of the building with the
exception of restrooms. For this project the architect has identified in the
conceptual narrative that all walls and floors in the restroom will be porcelain
and ceramic tile, and the floors in the main rotunda entry will be terrazzo as
well as the treads and risers for the main stairwell to the second floor. For the
restroom floors the ceramic tile will be quantified by square foot of floor area
and the unit cost will be $8.50 per SF installed in a thin set method. For the
restroom walls the porcelain tile will be quantified by square foot of wall area
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(to assumed ceiling height of 9’-0”) and the unit cost will be $8.50 per square
foot. A consideration for most ceramic or porcelain tile floor and wall
applications will be the pattern or actual tile type that the architect or interior
design consultant will ultimately select. It is often helpful at the conceptual
design stage to clarify the material cost allowance that is assumed for hard
tile in order to provide a basis for comparison as the design evolves.

The rotunda floor has been identified to be a terrazzo floor surface. Terrazzo
is a composite material that can be poured in place or precast for areas such
as stair treads or risers.

Terrazzo typically consists of various forms of

aggregate materials (marble, glass, granite, quartz) that is then mixed with a
cement based or chemical based compound and poured in the applied area.
Often elaborate patterns can be achieved in floor and wall applications and it
is commonly utilized in highly visible spaces of a classroom building.
Depending on the material composition, patterns, and size of the space the
cost for installing terrazzo can vary widely. Most applications are quantified
by square foot of floor or wall space and then by lineal foot of treads and
risers and base. On this project the floor application will be priced at $22.00
per SF, and the treads and riser at $150 per LF, and the terrazzo base will be
priced at $25.00 per LF.

Acoustic Ceilings
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Most classroom buildings will have a large portion of the ceilings designated
as acoustic tile ceilings. This system is a relatively inexpensive alternative to
framed drywall ceilings. In a university settling the ability to easily access
mechanical, plumbing, electrical, and data components also makes the use of
acoustical ceiling more common. Acoustical ceilings may be quantified be
square foot of surface area of ceiling. For simple ceilings with no elevation
changes or for larger spaces the cost for acoustic ceilings can be as low as
$2.00 per square foot. In smaller spaces or more complex spaces where
multiple ceiling height changes are present the cost can exceed $4.00 per SF.
Consideration to size of tile (either 2x4 or 2x2), tile type and style, sound
rating, and in some conditions water resistance will all be factors in the pricing
of acoustic tile.
Resilient Flooring
As noted earlier most classroom interior finishes are selected for long term
durability and ease of maintenance. Resilient flooring (vinyl composite tile,
carpeting, sheet vinyl, wood flooring, rubber flooring, etc.) will often be used in
different areas of a classroom building based on space function. Vinyl
Composite Tile (VCT) will often be utilized in corridors, classroom spaces,
and small spaces due to the low cost and ease of maintenance. Elaborate
patterns in VCT floor will typically be used in corridor spaces to add color an
emphasis to the space but can also aid in directional organization of the
building. Most classroom spaces will be limited to one or two simple colors or
patterns to eliminate distractions to students. For most standard areas such
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as classrooms a good unit cost is $1.75 per SF, for corridor areas with
elaborate patterns a good unit cost is $4.50 per SF.

For office areas, conference rooms, study rooms and other spaces where
noise transfer is a significant concern it is typical that carpet is specified. For
most classroom buildings it is typical to utilize carpet tile which can allow for
some design flexibility and be applied in patterns as dictated by the architect.
In addition the use of carpet tile will often allow for easier removal and
replacement when damage occurs. Carpet tile pricing can vary significantly
based on patterns, material, installation methods, and size of space to be
applied. Carpet will typically be quantified in square yards and it is
recommended to provide a material cost allowance to clarify the grade of
carpet tile assumed in the conceptual design. For this project a material
allowance of $35.00 per SY has been identified and a total assembly unit cost
of $38.00 per SY has been included.

In specialty classroom areas or laboratory classrooms it is common to have
flooring systems that are extremely durable such as heat welded vinyl. This
type of resilient flooring system is common in nursing or “wet” classroom or
laboratory conditions. It is useful due to high resistance to water or liquids,
and the ability to sterilize the floor regularly without damaging the floor
system. This type of floor system is not typical to most classroom buildings
and will likely be identified in the conceptual design narrative. The heat
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welded sheet vinyl flooring is typically quantified in square yards of floor and
the quantity should include turning the floor system up the wall to create a
seamless base condition. For most applications a reasonable unit cost for
this floor system is $80.00 per SY.

The final component to include with resilient floor systems is the base
condition. In areas of high traffic it is not uncommon to see metal base
systems or hard plastic base systems. For most classrooms building
applications it is most common to see either 4” or 6” rubber base applied for
durability and low cost. In most cases rubber base will be applied at all floor
to wall connections and will be priced by the lineal foot. At the conceptual
level it is reasonable to multiply the interior wall lineal footage by two in order
to account for both sides of wall, and add the lineal footage of exterior wall to
determine the total lineal feet of rubber base. Consideration should be taken
for integral base applications such as noted above for the heat welded sheet
vinyl flooring or for terrazzo or other hard tile base types previously
accounted. A good unit cost for rubber base is $1.50 per lineal foot.
Painting and Wall Finishes
The final area to consider for interior finishes are the wall finishes and painted
surfaces. In most classroom buildings interior walls will be painted as well as
drywall ceilings, interior trimwork, and doors and frames. Some high visibility
areas will be commissioned with artistic murals but such instances will
typically be done outside of the Direct Construction cost and may be
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consideration for inclusion in the Indirect Cost for a Classroom project. At the
conceptual design level color palette has likely not been chosen by the
architect or by the university therefore several assumptions will be made. In
most classroom buildings offices and classrooms will be painted in a single
color to minimize distractions. Corridors or entry vestibules may be painted in
multiple colors to enhance the design of the space or aid in directional
organization of the building. In some markets the tape and finish of drywall
partitions will be performed by the painting contractor. Consideration must be
given to type of paint, low VOC paints will require more time typically between
coatings therefore extending a project schedule. Phasing of a project and
sequencing of the painting contractor will have an affect on cost as well. Due
to these factors and the limited information it is reasonable to include a simple
cost allowance based on gross square footage of the building at the
conceptual stage until several of these issues are clarified. For most
classroom buildings the painting cost allowance can range between $2.00 per
GSF and $3.00 per GSF. On this building an allowance of $2.20 per GSF
has been included.
Division 10 Specialties
Division 10 Specialties will cover a broad category of components such as
bathroom toilet compartments and accessories, code related room and
directional signage, fire extinguishers and cabinets, classroom accessories,
acoustic wall panels, and operable wall partitions. Due to the wide variety of
elements covered in this division there are multiple ways to quantify the
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individual components. Most items will be count items; however, some items
such as operable wall partitions will be quantified in square feet of wall
system. Most conceptual design documents and narratives will not identify the
full scope of Division 10 items required for construction therefore
experience with similar projects and historical knowledge will be the primary
basis for inclusion in the estimate. For most Universities there are campus
design standard which will outline the preferred type of toilet compartments,
fire extinguishers and cabinets, signage standards, and also standards for
classroom accessories. Other items such as acoustic wall panels and
operable wall partitions will be unique to the given project and may not be
identified in any of the information available. Most toilet compartments and
accessories can be segregated in the estimate by standard stalls and
accessible stalls. Pricing will differ between standard and accessible stalls,
and will also depend on factors such as floor versus ceiling mounted,
compartment wall materials (plastic laminate, stainless steel, solid polymer,
etc). For this project the university design standard require ceiling mounted
solid polymer toilet compartments and the unit price for standard
compartments is $1,500.00 per each, and the unit price for accessible
compartments is $1,625.00 per each. Toilet accessories can be quantified by
individual component (grab bars, toilet paper holder, coat hook, soap
dispenser, etc.) or rather by an allowance per toilet compartment until the
required toilet accessories are better defined. For this project an allowance of
$250.00 per each standard compartment is acceptable, and an allowance of
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$400.00 per each accessible compartment should be sufficient. Some
universities will have campus wide procurement agreements in place to
purchase new and replacement toilet accessories in bulk and will ultimately
provide those items to the contractor for installation during construction. This
information should be considered during preparation of the estimate if
possible to better reflect the actual procurement that will happen during
construction.

Most universities will also outline general guidelines for classroom
accessories such as marker boards, bulletin boards, room signage, and
projection screen mounts based on classroom type and function. Specialty
classrooms and laboratory classroom will have unique requirements based on
function. All of these items will be quantifies by count and should be included
in the estimate individually. In this project the nursing lab classrooms at the
second floor indicate that curtain tracks and curtains will be required as a
specialty classroom accessory. These will be quantified per lineal foot of track
and a good unit price for this item is $12.00 per lineal foot.

Lecture halls and large classroom spaces that will employ the use of sound
systems will often require acoustic wall panels to dampen the noise inside the
classroom and also limit sound transfer out of the classroom. Though these
are not identified in the information available it is acceptable to include an
allowance for these items until more information regarding location and type
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of acoustic panel is available. For this project an allowance of $10,000.00
has been included.

In large classroom spaces it is also sometimes desirable to include operable
wall partitions to allow for temporary division of the space into smaller areas.
This can be accomplished with simple accordion type partitions or by
segmented wall partitions with integral pass-thru doors depending on the
space. Operable wall partitions will vary greatly in cost depending on the
specific type of partition ultimately selected. Operable walls will generally be
supported by miscellaneous steel framing suspended from the structure
above. This assembly is typically included in Division 5 Miscellaneous metals
and only the actual wall panel system will be accounted for in Division 10.
For this project a segmented operable wall panel system will be included in
lieu of an accordion type and the unit cost for this system is approximately
$55.00 per square foot of wall. This quantity is derived from the length of wall
fully extended multiplied by the height to support beam above.
Division 11 Equipment
Division 11 Equipment can also include a wide variety of components. It is
important to ask the architect and the University what equipment will be
procured in the Direct Construction Estimate and what equipment items will
be considered Indirect cost. For this project the only equipment required to
be included in the Direct Construction Cost will be the various appliances for
the breakroom spaces. At this stage of design the actual appliance
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equipment selections will not be available so a lump sum allowance for
appliances will often be acceptable. For this project there are two spaces
identified on the third floor where appliances will likely be included later in the
design and therefore an allowance of $10,000.00 has been included.
Division 14 Conveying Systems
All classroom buildings exceeding one story will require that an elevator be
included in the estimate. Typically for most classroom buildings under 4
stories the most economical type of elevator will be hydraulic. In building over
four stories traction elevators are typically required. Some universities will
have specific maintenance and operating requirements which will limit some
elevator manufacturers from the ability to provide conveying systems on a
given campus. Consideration of the primary usage of the elevator
(passenger, freight, or both), loading requirements (varying from 1500 lbs to
5000 lbs), vertical travel rate (varying from 50 feet per minute to 200 feet per
minute) and total vertical travel distance will be factors in the total cost of the
hydraulic elevator. Elevators are typically quantified by number of stops or
floors that will be services by the elevator. In this project the elevator will
service all three main occupancy floors plus will service the mezzanine level
for mechanical equipment access. Consultation with local elevator
manufacturer representative will allow for more consistent pricing but in
general a good rule of thumb is that the reasonable elevator cost per stop will
be approximately $25,000.00. Additional cost considerations will be
upgraded elevator cab finishes, upgraded elevator doors and surrounds, and

48

upgraded elevator controls or other accessories. Because most classroom
buildings will be used primarily by a large volume of student on a daily basis it
is typical that elevator cab finishes, doors and surrounds, and controls will be
basic and very durable materials to withstand the usage.
Division 21 Fire Suppression
Fire suppression systems for new classroom buildings will often be a wet
system unless there are areas of the building that will require a specialty
system that cannot be subject to water exposure. In general the fire
suppression system cost is a function of the density of sprinkler head spacing.
In most classroom buildings the standard distribution is 130 SF of building
space per sprinkler head. In some laboratory classrooms or more hazardous
areas the density of sprinkler heads may be increased. For most classroom
buildings with a standard density requirement the total system cost will be
approximately $3.00-$4.00 per GSF. On this project there are no spaces
assumed to require a greater density of head spacing therefore a unit cost of
$3.25 has been applied in the estimate. Water pressure should be
considered in the cost of a fire suppression system. In some areas the
available water pressure may not be sufficient to provide water to the system
therefore a fire pump may be required to boost available pressure to the
building. Consultation with the mechanical and civil engineers will often
uncover concerns about water pressure and the potential cost premium for a
fire pump.
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Division 22 Plumbing Systems
Most plumbing systems for new classroom buildings will be relatively simple.
The majority of plumbing will be for restrooms, breakrooms, and roof and floor
drainage therefore it is possible to quantify the plumbing systems by fixture
count and apply assembly unit prices to account for fixture, supply and waste
piping, and other plumbing equipment. At the conceptual level of design there
will be little information available to develop full takeoff and pricing of all
required components of the system. By performing a simple count quantity it
can be determined that there are 61 internal plumbing fixtures of varying types
(toilets, urinals, sinks, drinking fountains), in addition it is assumed that there
will be 1 roof drain every 400 SF of low slope roof areas yielding
approximately 40 roof drains. By applying a unit cost of $4,500.00 for internal
plumbing fixtures, and $3,500.00 for each roof drain a total plumbing system
cost of $414,500.00 (approximately $6.71 per GSF) is determined for this
project. On most classroom building the plumbing system cost may also be
evaluated on a historical cost per gross square foot basis. An acceptable
range for most classroom buildings is $5.00 per GSF and $10.00 per GSF in
this marketplace assuming that there are no wet or chemical laboratories
requiring natural gas, acid waste piping or other specialty systems. Use of a
good historical database along with consultation with local plumbing trade
contractors is recommended to verify the conceptual pricing assumptions.
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Division 23 HVAC Systems
The HVAC system for this building is much more complex than the plumbing
systems; however the conceptual narrative gives quite a bit of good
information that will be useful in preparing the estimate. Many new university
classroom buildings the HVAC system will consist of a 4 pipe variable air
volume system. On this project the classroom building will be broken down
into three air handler zones (first floor, second floor, and third floor) and the
air handlers will be mounted in the mechanical penthouse. The building will
be provided with an air cooled chiller with a screw compressor mounted in the
adjacent mechanical yard. Hot water for heating will be provided by a gas
fired, copper fin, atmospheric boiler located in the mechanical penthouse.
The chilled water piping will be schedule 40 steel pipe with welded fittings and
the hot water piping will be either Type L copper or schedule 40 steel pipes.
The VAV boxes will be provided with hot water coils for external and internal
spaces. Each classroom will be provided with a thermostat and other areas
of the building small rooms and offices will be grouped together on a single
thermostat determined by use and exterior exposure. In the larger rooms and
conference rooms there will be a single thermostat for control. A direct digital
control (DDC) system will be provided for the building operations
management per the University Design guideline. The mechanical system
will also include energy recovery units (ERU) to preheat outside air prior to
introducing it into the return air stream at each air handler. These ERU’s will
also be located in the mechanical mezzanine. The ductwork will be
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galvanized sheet metal and the space above the ceilings will be utilized as a
return air plenum to reduce the quantity of ductwork required for the project.
While this is all useful information to work with it is often difficult to translate
this information into accurate pricing. At the conceptual level this system has
been described well by the design engineer but no sizing information for
mechanical equipment or loading requirements are known. As a result it is
useful to use a general rule of thumb for classroom building that for every Ton
of HVAC system required there will be a corresponding square footage of the
building served by that system. In most general classroom buildings a
variable air volume systems will service approximately 200-300 SF per Ton.
For this building it is assumed that the mechanical system will service
approximately 250 SF per Ton requiring approximately 250 tons total
mechanical system. A good unit cost for this type of system is between
$4800.00 and $6500 per Ton. Because the University has chosen specific
providers for the DDC controls system it can be assumed that pricing for that
system will be generally higher than normal market rates due to little
competition. Generally DDC Controls will range from $2.00-$2.50 per GSF
but given this closed spec condition an allowance of $2.95 per SF has been
included. Because of the complexity of most HVAC systems it is
recommended to consult local HVAC trade contractors to verify all
assumption on current market pricing.
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Division 26 Electrical
This division of work will consist of the components required for the electrical
service and internal power distribution, emergency power, grounding and
lightening protection system, and interior light fixtures. All exterior site lighting
and primary underground electrical service to the building, along with
communication systems, safety or security systems will be discussed in later
sections. For most classroom buildings lighting and emergency power are the
primary concerns for a University. As such it is often useful to break out the
costs for these components of the electrical system in order to better clarify
the cost for the University. Unfortunately most projects at the conceptual
stage will have almost no information regarding the electrical system.
At most it can be expected that information will be available
regarding the desired foot candles for lighting in respective spaces throughout
the building as well as information regarding what spaces within the building
will be required to be services from an emergency generator during a power
outage. Most universities will identify what type of emergency generator will
be required (diesel, natural gas). Due to the volatile nature of copper pricing
it is good practice to consult local electrical trade contractors to verify any
pricing assumptions. At the conceptual level breaking down the electrical
system pricing into extreme detail will be difficult given the amount of
information available and lack of knowledge regarding loading requirements,
etc. In most cases the primary service and power distribution throughout a
classroom building can be priced by square foot of building area. In a typical
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classroom building the cost for primary service and power distribution will be
between $15.00 and $20.00 per SF. Lightening protections systems are
required for most Universities to protect against electrical system damage
during storm events. When required this system is typically $0.10 to $0.20
per SF. The type of emergency generator required, building systems it will
support, and size of generator required will all have a significant affect on the
emergency power for the building. On this project a natural gas engine
generator will be required by the University. A good rule of thumb for natural
gas generators is $25,000.00 for every 50 KW required. Consultation with the
electrical engineer will provide the approximate sizing of the emergency
generator. Finally lighting fixtures will vary greatly in cost based on the spaces
within a classroom building. For the majority of the classroom, office,
and corridor spaces fluorescent lighting will typically be acceptable with some
level of accent or down lighting as well. In mechanical, storage or open areas
fluorescent strip lighting will typically be acceptable. The significant portion of
cost in the lighting fixtures will occur in the main entry and high visibility
spaces. These spaces will typically include chandeliers, wall sconces, and
other decorative fixtures as defined by the architect through the course of
design. As a result of these variables it is recommended and acceptable to
propose a lighting fixture allowance as a lump sum at the conceptual stage
and request agreement from the University and Architect that all lighting will
be selected to fit within that allowance as the design evolves. On this project
an allowance of $300,000.00 was included for all interior lighting fixtures.
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Once these breakout costs have been determined for the building electrical
systems it is good practice to check the total electrical system pricing against
historical cost per SF for other classroom projects. In this market the
electrical systems should cost approximately $20.00 to $25.00 per SF.
Division 27 Communication Systems
Communication systems in a classroom building are typically limited to lecture
halls, tiered classrooms or other larger public assembly type spaces. These
systems are also usually provided and installed by the University and only the
conduit rough-in and termination boxes are required to be included in the
Direct Cost. As a result of the limited information and scope of the project a
square foot allowance will generally be acceptable in most typical classroom
buildings. A good range for the sound system in this building will be about
$0.60 to $1.00 per SF for the conduit rough in and termination boxes.
Division 28 Safety and Security Systems
Safety and Security requirements in a classroom building will be comprised of
two main components, the fire alarm system and the security system. The
fire alarm system will usually be provided by the electrical trade contractor
and will be required to meet the University requirements set out in the campus
design standard in most cases. It is not unusual to see a closed spec
for the fire alarm system required due to the university guidelines and
therefore the cost may be increased as a result. For most fire alarm system
in classroom buildings the range of cost will be $2.00 to $3.00 per square foot.
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The security system will often be provided and installed by the University and
only the conduit rough in and terminal boxes will be required in the Direct
Cost. At the conceptual design stage it is unlikely that the University security
or risk management department officials have reviewed the project so it will
not be know the full extent of the security system. Due to this information it is
acceptable to include an allowance for conduit rough in and terminal boxes at
approximately $1.30 per SF.
Division 31 Earthwork
New classroom buildings, as with any type of building, will vary greatly with
regard to earthwork and other related site categories of cost. There are a few
commonalities to be discussed in this section as well as Division 32 and 33;
however, each project and project site will be unique and should be
approached carefully in the preparation of the conceptual estimate.
Layout and Overhead
The majority of earthwork will typically be performed by grading trade
contractors as a subcontract to the General Contractor. In some instances an
early sitework package will be broken out of the total construction project to
allow the project to begin earlier. For this project a subcontracted
arrangement is assumed, but there are several considerations that should be
included in the cost estimate. Most earthwork contractors will be required to
mobilize grading and hauling equipment to a new jobsite in order to perform
the required work. This is typically a cost that will be identified early in the
project and should be reflected in the cost estimate. Depending on the size of
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the site, amount of material to be moved, and duration of the project this cost
can vary greatly. Typically at the conceptual stage it is reasonable to include
a general allowance to account for mobilization costs. For a site of this size
(6.3 disturbed acres) it is reasonable to assume an allowance of $20,000.00.
Another cost that should be included is for layout of all building areas, parking
areas, hardscapes, and other areas of the site. This will typically be
performed by a professional land surveyor who may be employed by the
earthwork contractor or as an independent consultant to the general
contractor. A reasonable unit cost for most sites will be approximately
$1,500.00 per acre.
Other related layout and overhead cost considerations for new classroom
buildings will typically be in conjunction to the location of the project site within
the campus setting. Safety and traffic control are significant concerns to most
Universities during the earthwork portion of a project. Large equipment
entering and exiting a project site can impede traffic (both pedestrian and
vehicular) during critical times of the day, and can also endanger students
and faculty. For this project an allowance will be included to account for traffic
control measures to be employed by the general contractor and
earthwork contractor during the course of the sitework. A lump sum
allowance of $10,000.00 is included until more detailed analysis of traffic flow
and safety considerations can be determined.
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Clearing and Grubbing
Clearing and grubbing will typically consist of removal of vegetation and roots
from the project site. Costs will vary with the amount of vegetation or trees to
be removed from a project site. Other cost considerations will be method that
the removed material is allowed to be processed. Some universities and local
jurisdictions will allow for on-site burning of removed materials while others
will not allow for burning and require that all materials be disposed offsite.
Investigation of local restrictions will clarify the cost for this work but generally
it included in the estimate as an allowance per acre. For this project burning
onsite will not be allowed, but due to the site conditions and no significant
exiting vegetation an allowance of $3,500.00 per acre has been included.
Excavation and Grading
At the conceptual design stage there will likely be no available information
regarding grading contours or final building elevations to determine accurate
quantities and pricing. In most new projects a preliminary geotechnical study
will be available that can outline subsurface conditions and if possible this
should be considered when evaluating the excavation and grading costs.
Additionally there may be existing survey information available to assist in
understanding the existing conditions and starting grades of the project site.
Consultation with the civil engineer and architect may result in some
preliminary building elevations for use in determining the quantities of grading
and excavation required. In most cases the proposed site will require
stripping and removal of topsoil which must then be either hauled offsite or

59

stockpiled onsite for respreading later in landscaped areas of the site. At this
stage it is unknown the depth of topsoil excavation that will be required. This
information may be available in the preliminary geotechnical reports, but in the
absence of such information a good rule of thumb is that 6” should be
assumed and clarified as the depth. Topsoil removal will often yield a larger
quantity of material than will be required at the landscaped areas and
therefore hauling of unnecessary material offsite should be included in the
estimate as well. In this market a good unit rate for stripping and stockpiling
topsoil will be $3.00 per CY and a good unit price for respreading topsoil will
be $2.25 per CY. The cost to haul off material from a jobsite will often
depend on the distance from the jobsite to the dump location. For this region,
assuming a 10-15 mile round trip distance from the jobsite, a good unit cost
for hauling off excess topsoil will be $11.00 per CY.

Due to the lack of information regarding proposed contours and final building
elevations it will be very difficult to accurately quantify the grading that will be
required. The preliminary geotechnical report will identify the presence of
subsurface rock, soil classification, and typically groundwater elevations.
Once this has been reviewed with the civil engineer, some assumptions can
be made regarding the amount of grading that will be required. Initial
discussion with the civil engineer will determine if the site will be classified as
an import site (requiring placement of engineered soil from an offsite
location), an export site (requiring haul off of onsite material that will not be

60

needed to achieve the desired grades), or a balanced site (condition where all
cut material and fill material needed for desired grades will be available
onsite). These three general conditions will result in large variances in the
grading and excavation costs for the project if not clearly defined at the
conceptual stage. On this project, consultation with the civil engineer
indicates that an average of 2’of excavation and grading will be required over
the jobsite, and that when the grading plan is developed further a balanced
condition will be achievable on this project site. Given there are no additional
subsurface concerns known at this early stage of the project a good unit price
for a balanced cut and fill will be $8.00 per CY.

Erosion Control will also be required to meet minimum local and state
jurisdiction requirements throughout the course of this project. Many
universities will have enhanced requirements for erosion control measures as
well. At conceptual design the erosion control measures may not be fully
identified so an allowance per acre will be the best way to price this work.
Consideration should be given to maintenance and repair of damage
throughout the course of construction. Additionally if the earthwork is
performed as a separate bid package from the building construction then
permitting costs and transfer fees should be included as well in the allowance.
For this region and university requirements a reasonable unit cost is
$8,000.00 per acre.
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Division 32 Exterior Improvements
Exterior Improvements will be unique to each individual project in the areas of
paving, roadways, sidewalks and hardscapes, landscaping, irrigation, and site
amenities. Depending on the location of the project site within the campus
setting some classroom buildings will be primarily pedestrian occupancy while
others will be planned to accommodate transient occupancy. In cases where
pedestrian occupancy is applicable there will be little to no paved areas and
the more transient occupancy will require some amount of parking to be
provided. Landscape and irrigation will be largely dependent on the location
of the building as well as the University Design Guidelines.
Paving
This project is considered a transient occupancy therefore parking areas and
roadway connections will require paved areas to be included in the conceptual
estimate. If a preliminary site plan is not available then it is
recommended to inquire with the University as to the preferred ration of
parking spaces to full time occupants. For most universities a typical range
will be 0.50 to 0.85 parking spaces to each full time occupant. In this situation
it is reasonable to assume that an efficient parking area will result in
approximately 300-350 SF per surface parking space and that each surface
parking space will cost approximately $1500.00 to $2,000.00 per space. For
this project the site plan identifies the parking areas required and the number
of spaces. Parking areas in this region are typically constructed of asphalt
paving over an aggregate base course. Asphalt paving is most commonly
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quantified in square yards. Special consideration should be given to the type
of vehicular traffic that travels the roadway and parking areas. For most
standard passenger car traffic a light duty paving application will be
acceptable; however, in areas that will be traveled by delivery trucks, garbage
trucks, or semi trucks it is common to see a heavy duty paving application.
Consultation with the civil engineer can clarify the type of vehicular traffic that
can be anticipated. For this project the location of the mechanical yard,
dumpsters, and connection to the existing primary entry drive it has been
assumed that all paved areas will be a heavy duty paving application. In this
market a good unit cost for heavy duty paving will be $26.00 - $30.00 per SY.
It is also recommended to check with local paving contractors to verify current
paving costs due to the fluctuation in oil pricing which is a major factor in
asphalt pricing.
Curb & Gutter
Some Universities will have a standard curb and gutter requirement to
maintain consistency throughout the campus. Curb and gutter is commonly
quantified per lineal foot. Some variation in cost will need to be considered
pending the type, size, and forming requirements of the curb and gutter
system. For this project a 24” wide curb and gutter placed using an extrusion
machine has been assumed and a good unit price for this system is $13.00
per LF.
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Striping and Traffic Control
In classroom projects where paved areas will be required there will need to
cost included for parking space striping, handicap parking space striping, and
standard roadway striping for traffic control. Some Universities will require
traffic or parking signage in addition to striping of paved areas as well. For
this project parking space and roadway traffic control striping have been
included. Striping can be quantified either by lineal foot of striping type, or by
parking space. The latter method is used in this estimate and a good unit
cost for striping per space will be $15.00 per space.
Sidewalks and Hardscapes
Most classroom buildings regardless of transient or pedestrian occupancy will
have some amount of sidewalks and hardscape areas included. Most
Universities will have specific requirements for thickness and width of
sidewalks, as well as the type of approved materials, patterns and finishes.
Sidewalks and hardscape areas will typically be broom finished concrete
slabs poured onsite, but it is common to see brick paver fields, granite paver
fields, or elaborate banding patterns in larger public gathering areas.
Typically sidewalk and hardscape areas will be quantified in square feet and
can be taken off directly from the conceptual site plan. It is recommended to
provide clarification to the type of finish, and materials assumed in the
sidewalks and hardscape areas as these are common areas where architects
and Universities can embellish the design. For this project a standard 6”
deep, broom finished sidewalk and hardscape area has been assumed and a
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good unit price for this system is $6.25 per SF. Accessible ramps can also be
overlooked in the conceptual design estimate. At this stage of design there
will not be information available on the construction of a ramp but an
acceptable allowance in this market will be $75.00 per SF of ramp surface
area will capture costs for sidewalls and foundations.
Landscaping and Irrigation
Landscaping and irrigation for new classroom building will vary greatly in cost
due to several factors such as University requirements, site location, size of
site, and existing vegetation to remain on the project site. LEED certification
will also be a significant factor in the cost of landscape and particularly the
irrigation systems. At the conceptual stage of design the preliminary site
layout may indicate some level of landscape intent but will not likely be well
thought out by the design team. For these reasons it is recommended to
consult with the landscape architect if possible or the University architect to
determine an appropriate allowance for landscape and irrigation systems.
Most landscape and irrigation allowances can be quantified by acre at this
stage of design until further information is available. For minimally
landscaped and irrigated sites an allowance of $10,000-$15,000 per acre will
be a good range, for heavily landscaped and irrigated sites an allowance of
$20,000 - $30,000 will be more applicable. For this project, due to the high
visibility of location and location of the site in the campus, an allowance of
$25,000 per acre has been included.
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Division 33 Utilities
Utility systems will again be unique to each individual project. In most cases
Universities will have a vast network of utilities providing service to most
points on a campus. Older campuses may have multiple types of systems
which may make it difficult to determine cost in the conceptual estimate. If
possible consultation with the University Facilities office may provide insight
to the utility services available to a project site. For this project it is
understood that all utilities have been brought to the boundary of the project
site at the entry roadway therefore connection points and quantities will
derived as such.
Storm Sewer
For this project no formal layout has been provided in order to quantify the
storm sewer system. In some cases if no information is available then it may
be acceptable to include an allowance on a per acre basis until more
information is available. For this project, and any time possible, it is
recommended that a consultation with the civil engineer occur to determine
general routing of drainage piping, anticipated structures required, and how
roof drainage will connect to the storm system. Underground detention
should be considered as this will have a significant impact on the cost of this
system. Most civil engineers can perform very basic calculations for the site
and provide at a minimum an average size and type of storm pipe and rough
layout of the proposed network indicating manholes and inlets where
applicable. With this limited information it is then possible to quantify pipe by
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lineal foot, and manholes, inlets, and other required structures by count. On
this project the civil engineer identified that the majority of the primary storm
pipe will be 24” diameter reinforced concrete pipe (RCP), and that the roof
drainage network around the building will be 8” PVC pipe. Additionally the civil
engineer was able to identify that there would be 8 manhole structures
required throughout the network and 5 curb inlets in the roadway and parking
areas. The 24” RCP unit cost will be $75.00 per lineal foot installed to include
all excavation, bedding material and backfill required for pipe installation. The
8” PVC roof drain piping unit price will be $14.00 per lineal foot for a full
assembly installation as well. The manholes are assumed to be 4’ interior
diameter and 8’ deep structures and will typically cost approximately
$2800.00 per each installed. Curb inlets including catch basin, inlet frame,
grate, and top will cost approximately $3500.00 per each installed.
Domestic Water System
Similar to the Storm sewer system the Domestic water system will usually
require consultation with the civil engineer if possible to determine the specific
requirement for the service to the building. On this project the civil engineer
has identified that the main service to the building will need to be brought
from just beyond the site boundary and reduced in size prior to entering the
building. The engineer has provided quantities for this system per lineal foot
for the basic layout but it is important to adjust unit pricing to account for
connections, fittings, pressure reduction, valves and other appurtenances for a
complete system. The unit prices for ductile iron main pipe will vary
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according to depth and size of pipe as well. On this project the 6” ductile iron
pipe has been included at $45.00 per lineal foot for an installed assembly,
and the 4” ductile iron pipe has been included at $40.00 per lineal foot for an
installed assembly. The 2” PVC has been included at $10.00 per lineal foot
for an installed assembly.
Fire Water System
For this system again the engineer has provided quantities in lineal feet and
count quantity for number of hydrants. Most universities will require an
independent fire loop on a project site as a requirement of the risk
management department. Unit pricing for this system as well should reflect
all connections, fittings, and other appurtenances required for a complete
system. As the design evolves this information will be better detailed and can
be broken out for further clarity in subsequent estimates. For this project the
12” ductile iron main has been included at $75.00 per lineal foot for an
installed assembly, and the 8” ductile iron main has been included at $55.00
per lineal foot for an installed assembly. The fire hydrants in this market will
typically cost approximately $3500.00 per each.
Sanitary Sewer
Sanitary sewer systems will typically consist of primarily pipe and manholes
and will usually rely on gravity for drainage. In some site conditions elevation
and grade changes will make a full gravity system impossible and this
condition should be clarified with the civil engineer at the conceptual design
stage if possible to eliminate a significant cost impact for a lift station. For this
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project the University design standard requires that sanitary sewer system
piping will be PVC pipe, however some institutions may require that sanitary
sewer pipe be ductile iron. This clarification will also have a significant impact
on the cost and should be verified with the civil engineer. The 8” PVC pipe
has been included at a unit cost of $35.00 per lineal foot for an installed
assembly, and the sanitary manhole structures have been included at a unit
cost of $2500.00 per each installed. The depth of the sanitary piping and
manhole structures will also have a significant impact on the cost of the
system and should be clarified with the civil engineer.
Natural Gas Service
Some universities will have a contractual arrangement with a local natural gas
provider to install gas service to new capital projects and will not account for
the cost of gas service in the construction estimate. If this is not the case then
the new service will typically be quantified and price by lineal foot. Most
natural gas installations are relatively shallow excavations therefore depth of
service will typically not be a significant factor in the cost. For this market a
good unit cost is $25.00 per lineal foot.
Primary Electrical and Telecommunications
Much like natural gas service, some universities will have a contractual
arrangement with a local electrical service provider and will not account for
the cost of electrical service to new projects. For this project the university
has an arrangement that requires the electrical trade contractor to install
ductbanks from the main primary connections point to the building. In
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addition the contractor must provide and install a primary switch and
transformer. The power service provider will then pull all service conductors
and make all primary service connections. At the conceptual stage it is
unlikely that the electrical engineer will have sufficient data to provide a
detailed site electrical layout. For this reason the engineer will typically
provide guidance on the preliminary sizing of these items. The main
conductor will reside in a primary ductbank consisting of two 5” PVC pipes
encased in concrete. This ductbank can be quantified and priced per lineal
foot. A reasonable unit price for this ductbank assembly including all
excavation, placement, concrete, etc. will be approximately $65.00 per lineal
foot. Manholes will be required and will typically be quantified and priced per
each. A good unit price for the manholes will be $3000 per each installed.
Because the loading requirements are not fully known the primary switch and
transformer sizing is unknown at this time however a reasonable unit price
allowance for a primary switch on a building of this size is $25,000.00 and a
reasonable unit price allowance for a transformer is $50,000.00. The
electrical trade contractor will also be required to provide a
telecommunications ductbank similar to that provided for the primary electrical
service. The telecommunication ductbank will typically consist of 4 – 4” PVC
conduits encased in concrete, and a good unit cost is $100.00 per lineal foot
installed.
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Site Lighting
On most universities site lighting will be clearly identified in the University
design guideline for manufacturer, style and height. This is largely for safety
concerns and protection of student and faculty vehicles as well as consistency
of appearance throughout campus. At the conceptual stage site
lighting will not be laid out and will require assumptions to spacing across the
site. In most cases site lighting will be broken down into two categories,
parking lot lighting and pedestrian lighting. Other site lighting may be
required for hardscape and landscape areas but typically those will be
included in the landscape allowance at this stage of the estimate. Parking lot
lighting will usually be mounted atop a concrete base for protection from
impact. Parking lot lights will vary in the number of heads and total height. In
this project a 30’ foot 2 head light poles have been included at a unit cost of
$3500.00 per each including concrete pole base and underground conduit
and wiring. Pedestrian lighting may take many more forms ranging from
decorative pole fixtures to lighted bollards. It is important to clarify with the
electrical engineer and University the appropriate fixtures to assume in the
estimate. For this estimate a standard acorn style pole fixture has been
included at a unit cost of $2,750.00 including concrete base, underground
conduit and wiring.

Estimating Indirect Costs of the Project:
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The Indirect Costs applicable to this type of project may vary with each
University but typically include Design Fees, Testing Fees, Furniture Fixture &
Equipment Costs, Technology, Security Systems, and other consultant or
professional services that may be required to fully deliver the total program of
the project.
Design Fees
Universities will usually be required to solicit and procure design consultants
through a public Request for Qualification process, followed by for formal
interview and fee proposal process. In most cases this process is regulated
by state law and is very specific regarding the structure that the design team
will be required to base proposed fees for a given project. Design fee scales
are often structured by classification of building type, services required, and
consultants required for the particular project. Most fee schedules will require
that a full professional team be assembled consisting of architectural, civil
engineering, structural engineering, mechanical engineering, and electrical
engineering disciplines at a minimum. Other consulting engineers or specialty
consultants may be required for a particular project and will often
result in an adjustment to the standard fee percentage. Some fee schedules
are determined as a function of the Direct Construction Cost and may
fluctuate until the final construction contract cost is known. For this project the
applicable state fee schedule allows for new university classroom
buildings with a Direct Construction Cost between $16 million dollars and $18
million dollars that a basic services design fee will be 5.7% of Direct Cost.

71

Because landscape architecture, audio – visual design, and interior design
will be specialty consultants to the design team an additional 2.5% is
allowable per the state fee schedule.
Subsurface Investigation/Geotechnical Fee
Most universities will require that Geotechnical engineering be contracted
independent from the construction team and the design team to eliminate
potential conflicts of interest. The primary function of the geotechnical
engineer is to drill and perform standard testing on soil samples taken from the
project site. These sample borings and resulting data are then compiled
into a subsurface investigation report and provided to the design team,
contractors, and University to use in determining many structural and
foundation system design decision, as well as excavation and grading
recommendations for the project site. At the conceptual level it is not known
how many boring locations will be needed across a project site however most
projects will locate borings in the proposed building location, proposed
parking areas, and any other potential areas of concern for the project team.
Often the Geotechnical engineer will be requested to include onsite inspection
of grading and excavation operations as well as verify compaction of soils
prior to vertical construction. A good range of cost for these services is
between $0.70 and $1.00 per GSF depending on the size of building and
complexity of the project site.

Construction Materials Testing
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Similar to Geotechnical engineering, most Universities will require that
construction materials testing be contracted to a third party consultant to
eliminate potential conflicts of interest. Construction Materials Testing will
vary in cost greatly dependent on the structural system of the building. For
structural steel framed building it is typical that the consultant will be required
to inspect all welds and bolted connections for conformance with the
specifications and applicable industry standards. In addition concrete mixes
will be sampled and tested at an offsite facility for conformance. The cost for
this consultant is also dependent on the pace of the project schedule. For
most projects of this size and structural system an allowance of $1.50 to
$2.50 per GSF is common.
Commissioning
Commissioning has recently become required in some stated for publicly
funded projects over a certain value or size regardless of project type. This
consultant will typically be engaged by the University during the Design
Development stage to review and evaluate the HVAC and related mechanical
system design in coordination with the discipline engineer of record. This third
party review will also continue through the construction documents and
will also review all submittals and shop drawings submitted by the trade and
general contractors. Prior to any system equipment startup within the building
the commissioning agent will inspect and perform a battery of tests and
diagnostic to insure that the systems are functioning properly. Most design
specification manuals are now including specific instruction to the general
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contractors and trade contractors that specifically outline conformance with
the commissioning agent.

Cost will vary if additional systems are required to

be commissioned such as plumbing or electrical. For basic commissioning of
the HVAC and mechanical systems a good allowance is between $2.25 and
$2.50 per GSF.
Furnishings Fixtures and Equipment
Furnishing Fixtures and Equipment cost is generally for all loose or University
provided furniture or small equipment required to occupy and begin
operations of a building. In classroom buildings this will often include office
furniture, storage filing equipment, classroom tables and desks, and any other
item not permanently installed. At the conceptual level it may be difficult to
quantify each part and piece of furniture or small equipment that will be
required for the building. At most an allowance per space can often be
derived but this will still be subject to a great amount of speculation. It is best
to consult with the University and the architect and agree to a mutual cost
allowance until furniture layout can be provided and accurately priced.
Because this classroom building is broken up into a couple of different typed
of spaces it is possible to develop a composite unit cost. The first floor in this
building is made up of primarily public gathering and large classroom spaces.
For these types of spaces a good unit cost allowance for FF&E is $8.00 per
SF. The second floor is comprised of specialty nursing classrooms which will
require a higher unit cost allowance for required FF&E. A good unit cost
allowance for the second floor spaces is $10.25 per SF. At the third floor the
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primary function is office space, and a good unit price allowance for FF&E in
office spaces is $6.00/SF. Using this method a composite unit price
allowance for FF&E can be developed equaling approximately $8.00 per
GSF.
Audio Visual Systems
This system will be largely dependent on the requirement of the University for
a given building type and function. In some cases the University may even
provide this allowance and then work with the end users to develop the scope
of the equipment in the building to meet the budget. At the conceptual stage
it is best to consult with the University to determine what types of systems
and equipment may be desired in order to develop a reasonable allowance.
Consultation with specialty consultant may be required to assist the university
in determining the best and most applicable systems to include in the
building. For this classroom building type the primary requirement for audio
visual systems will be in the main level and second floor level where the
classrooms exist. The desire to have smart board technology in all classroom
settings, as well as projections screens and flat panel monitors in many of the
classrooms will drive the typical cost for a classroom building well above a
normal classroom building. For this project consultation with the University
and a specialty consultant resulted in an allowance of $600,000.00 or $9.72
per GSF. For most classroom buildings cost can vary between $5.00 and
8.00 per GSF.
Telecom & Data Systems Allowance
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This system will often be provided and installed by the University IT
department or under a contract agreement on a University wide basis. This
cost allowance will capture the cost for all final cabling, equipment, and
network systems required to operate the building telephone and computer
systems. A good range for telecom and data systems will be between $3.00
and $5.00 per GSF for most typical classroom buildings.
Security Systems Allowance
Security systems will also typically be dictated by the University and will often
be provided by security consultant with a campus wide agreement.
Coordination with the University Risk Management department, campus
police department, fire department, and University facilities management
departments will be necessary to determine the full scope of this system.
Most classroom buildings will be accessible to students up to 18-20 hours per
day depending on the time of academic year. For classroom buildings with
faculty offices security must be considered for access to levels of the building
that will consist of office space. Finally many universities are now requiring
secure card access to many campus buildings for use with student ID’s in
order to monitor building usage and identification of building occupants at any
given time. Most Security systems will not be determined until the later
stages of design; however, a reasonable allowance for most classroom
buildings is between $3.00 and $4.00 per GSF.

3. Specific Factors to Consider
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Each University will have unique criteria inherent to the campus that must be
considered in the preparation of the Conceptual Program Estimate. An
experienced estimator will need to ask many questions during the course of
the preparation of the estimate in order to uncover key criteria that will be
used to evaluate the merit and accuracy of the Conceptual Program Estimate.

Some Universities are subject to differing policies related to Sales Tax. In this
example, the University is allowed by state law to bid projects with sales tax
included on permanent materials, but “account” for the sales tax throughout
the construction of the project, and execute a deductive change order at the
completion of construction to forego payment of sales tax on permanent
materials. To many Universities this “Sales Tax Savings” is a key factor in the
overall Direct Cost that will be realized. At the conceptual program estimate
level it may not be possible to readily identify the complete value of
permanent materials required for the project and therefore a percentage
multiplier may need to be applied to all direct cost to identify the potential
“Sales Tax Savings”. Generally it can be assumed that approximately 40
percent of the total Direct Cost will be considered permanent materials on a
typical general classroom building. If the applicable sales tax rate for the
local jurisdiction is 10 percent then the “Sales Tax Savings” would be
calculated as follows:
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Total Direct Cost x 40% = Permanent Materials Cost x 10% Sales Tax =
“Sales Tax Savings”

This “Sales Tax Savings” should be identified in the Executive Summary of the
Conceptual Program Estimate in the Direct Cost section in order to clearly
identify the potential savings that the University can reasonably expect.

Another factor to consider relates to State mandated Design Fee Schedules
for Architectural and Design Services Contracts. In this example the
University is bound to state law that mandates Design Fee Schedules based
on size and classification of the subject project. Thorough review and
familiarity with the Design Fee Schedule will be necessary to accurately
project the Architectural Fees in the Indirect Cost section of the estimate.
Clear definition of how the Design Fee schedule works and the subconsultant disciplines included in the mandated fees must be researched
thoroughly. Consideration must be given to special conditions allowed by the
Design Fee Schedule for renovation projects vs. new construction projects. It
must also be noted that while many mandated Design Fee Schedules are
clearly defined, most times all fee percentages are typically negotiated by the
Design Team directly with the University and ultimately the Design Fee
Schedule is a “rule of thumb” guideline.
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Finally, another key factor that must be considered in the preparation of the
estimate is how to construct a project on an active campus setting. Special
consideration must be given to safety precautions, site fencing, pedestrian
protection, site security, etc. A clear understand how the preliminary design
and construction schedules and activities will overlap with the academic
calendar, sporting events, and student activities calendar should be taken into
account in preparation of the Conceptual Program Estimate. For many
Universities, a deciding factor in approving a new classroom facility is the
delivery of construction projects in late Spring/Early Summer. Typically this
allows for the University to move into the building and “settle – in” prior to the
start of Fall Semester which typically falls in Late August or Early September.
Most Universities schedule classes for the upcoming semesters 6 months in
advance based on enrollment statistics, facility occupancy statistics, and
professor availability. If a project is scheduled to be delivered outside of the
“prime summer window” then it can create a ripple effect for academic and
University planning purposes. Planning and investigation during the
Conceptual Program Estimate phase of the anticipated design durations,
bidding and procurement durations, construction durations, and occupancy
duration will inform the University if the project will be delivered in the
optimum window of opportunity. If after this evaluation it is determined that
the project cannot be delivered in this timeframe, then it may be necessary to
evaluate potential cost premiums associated with additional working hours,
multiple shifts, increased manpower, etc. An additional option to deliver the
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project is the consideration of early release packages, multiple prime
contracts (Construction Management), or phased delivery. All of these
options will have an impact in the total program cost and should be
investigated thoroughly and clearly presented if applicable to the project.

4. Overview of labor, material, equipment, indirect costs and approach
to mark-ups

At the conceptual level it is necessary to consider how labor, material,
equipment, subcontractor costs, etc. will be derived. In this estimate the local
region is primarily made up of merit shop contractors, with very few union
based labor agreements. This effectively creates a very competitive bidding
and pricing environment and low labor costs. In general, the Southeastern
United States labor pool is vast thus allowing labor costs to be somewhat
lower. A new and evolving consideration with regard to labor in the Southeast
is the potential affect of several immigration laws that are being passed or
considered. These new or proposed laws are causing some workforce
segments to leave the region and will likely result in an increase in the cost of
labor. On some Universities, pending the funding sources of federal grants,
there may be requirements of the Davis-Bacon Wage Act or Buy-American
clauses which will have an affect on the overall cost of labor and materials,
especially in the mechanical, plumbing, and electrical trades.
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Material costs should be calculated based on recent project history, and
assumed to be projected to the mid-point of construction. Additionally an
inflation/escalation contingency factor on Direct Costs should be included to
account for marketplace changes over the duration of the project. For this
paper an inflation/escalation contingency of 2% per year has been assumed.
Assuming a nine month design schedule and fourteen month construction
duration for a total program duration of twenty three months, the resulting
inflation/escalation contingency for this project should be projected though the
first 16 months of the project. Therefore the applied inflation/escalation
contingency on this project would be 3%.

Other mark-ups should include Design Contingency, and total Project
Contingency at a minimum. The Design Contingency is a factor of the
experience of the estimator, and the information available at the time of the
estimate preparation. Typically at the conceptual level, given the amount of
information provided in this example, the recommended mark-up percentage
should be roughly 15% of direct cost. This Design Contingency mark-up
should be communicated to the Architect, Engineers, and University as real
cost yet to be identified in the design documents. This Design Contingency
will serve to protect the University throughout the course of design and
preconstruction as new information is provided that will better define the full
scope of the project.
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As opposed to the Design Contingency, the Project Contingency should be
included to account for potential changes in cost once construction begins.
The Project Contingency should be communicated as cost that will serve as a
reasonable reserve to anticipate differing design conditions, University
directed changes to project design, etc. This Project Contingency is
recommended to be no less than 3% of Direct Cost and Indirect Cost
combined for the Conceptual Program Estimate. Basing the Total Project
Contingency on both Direct and Indirect Costs will account for any change to
the project that will likely include additional services of the design team,
consultants, and the contractor.

5. Special Risk Considerations
As with any project there are potential risks that will arise that will likely impact
the cost of a given project. For classroom buildings on University campuses
one significant risk consideration at the conceptual stage is typically the lack
of input from the “End User” of the facility. On most campuses the initial
decision to move forward with a new classroom building is made in the
administration office with limited input by the dean of the program(s) that will
be housed in the new building. The initial program information prepared by
the design team usually takes into account the primary spatial needs of the
End Users, but more often than not a full survey of department heads,
professors, students, etc. is not performed thoroughly in the early stages.
This can lead to significant changes in space layout, interior finishes, and
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technology requirements as the design process moves forward. It is good
practice to clearly identify all assumptions regarding finish treatments,
allowances regarding FF&E and Technology, etc. in the Conceptual Program
Estimate so that when the End User begins to review the designs in detail at
the Schematic Design stage, and Design Development stage the original
assumptions will be identified and potential impacts will be better understood.

Another significant risk to be considered in the Conceptual Program Estimate
is the potential regulations or restrictions of use of funds if there are unknown
funding sources. As described earlier many University classroom buildings
are initiated to provide new or additional space for departments or college
programs that are growing or have significant research efforts ongoing. In
many cases these programs will seek State or Federal Grants and
appropriations to finance the new project. At the Conceptual Program
Estimate creation it may not be fully known the source of all funding to build
the project. It is recommended to have several in-depth discussions and
meetings with University administrators if possible to identify the sources of
funding that are being pursued in order to determine the requirements, and or
restrictions of the use of funds. Many funding sources can only be applied to
Direct Cost and not Indirect Cost, while others may require that “Buy
American” policies be incorporated into the project manual. Other funding
sources may stipulate that Davis Bacon Wage Rates must be applied. All of
these potential factors associated with the source of funding for the classroom
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building can have a significant risk in relation to the accuracy of the
Conceptual Program Estimate if not researched or qualified early.

6. Ratios & Analysis
When evaluating the accuracy of the Conceptual Program Estimate there are
several checks or analysis that can be performed. Keep in mind that the
Conceptual Program Estimate consists of more than simply Direct Hard Cost,
but also includes Indirect Cost. To gain a comfort level with the Program
Total Cost it is necessary to evaluate both Direct and Indirect costs.

In evaluating the Direct Cost, one of the most important areas to check is the
relationship of the mechanical, plumbing and electrical systems cost to the
total of Direct Building Cost. Typically on a new classroom building the
proportion for these systems to the Direct Building cost is in the range of 2540% of the overall Direct Cost Total. Another cost relationship to review is the
cost of the structure vs. the Direct Total Cost. For a structural steel frame,
on shallow foundations the acceptable proportion would be 10-15% of the
overall Direct Cost Total.
In evaluating the Indirect Cost the general rule of thumb is that Indirect Cost
typically will total 15-20% of the overall Conceptual Program Estimate cost.
This may vary significantly in classroom building pending the amount of
FF&E, Audio/Visual and Technology Systems, and the required consultants
and professional services. In the event that the Indirect Cost is
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disproportionate to the total Program Cost then it may be necessary to clarify
in writing the assumptions related to the allowances included in this portion of
the Total Project Cost.

7. Misc. Pertinent Information
As noted several times in this paper much of the information available at the
conceptual design stage will be loosely detailed and lacking in sufficient
information to completely quantify and price all components. It is imperative
to have a good historical knowledge of building systems, campus standards,
and a good working relationship with the University and entire design team.
Spending time on campus to understand the campus setting and activity will
also be valuable in developing the estimate at this stage of a project. Keep in
mind that this conceptual estimate is one component of the business decision
that the University officials will need to evaluate this project. When the
estimate reflects the unique characteristics of the proposed building and site,
captures the applicable indirect cost, and represents a full understanding of
how this building will fit within the fabric of the campus then the value of the
estimate is much more than the cost it represents.
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8. Sample Sketch
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9. Sample Take-off and pricing sheets
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10. Terminology/Glossary
CIP

Cast in Place

CMU

Concrete Masonry Unit

CSI

Construction Specification Institute

CY

Cubic Yard

DDC

Direct Digital Control

Direct Cost

Cost for material, labor, equipment required to construction the proposed
building

ERU

Energy Recovery Unit

End User

Faculty, Staff, and direct building occupants

GSF

Gross Square Feet

Housekeeping Pads

Miscellaneous concrete slabs for equipment placement either interior or
exterior to a building.

HVAC

Heating Ventilating and Air Conditioning

Indirect Cost

Cost for Design Fees, Testing Fees, Furniture Fixtures and Equipment,
Technology Systems, Security Systems

IT

Information Technology

LEED

Leadership in Energy and Environmental Design

LF

Lineal Feet

PVC

Polyvinyl Chloride

RCP

Reinforced Concrete Pipe

SF

Square Feet

STC

Sound Transmission Class

SY

Square Yard

VLF

Vertical Lineal Feet
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