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SECTION 1: INTRODUCTION
Description
The purpose of this paper is to provide the reader with an understanding of the aluminum entrances, storefront and curtain wall system and
how to estimate the cost. This paper is written from the perspective of a storefront and curtain wall subcontractor. The samples of take-off
and pricing sheets are provided at the end of this paper to demonstrate how to prepare the estimate of a simple storefront and curtain
walls system. Brief Description of Storefront and Curtain wall
Storefront glass and entrance systems are often used in large commercial office, residential and retail buildings. Storefront and curtain wall
framing materials are available in a variety of colors and finishes. Most of the commercial or institutional buildings constructed in recent years
have a large percent of glass on the façade. One of the advantages for using glass at the exterior walls, beside the aesthetics, is that natural
light penetration has proven benefit from the perspectives of energy use and the occupant’s health. There are some strategies to earn LEED
credits by using the curtain walls or Storefront system. The LEED Credit Environmental Quality EQ 7.1 requires the building envelope to
meet the requirements of ASHRAE 55-2004, the
“Thermal Comfort Conditions for Human
Occupancy”. Demonstrating the design comMAIN CSI MASTERFORMAT™
pliance of the LEED requirements can earn the
LEED credit. The project team can also explore
DIVISION: 08 00 00, Openings
the option of using the recycled aluminum to earn
Sub-Divisions: 08 40 00, Entrances, Storefronts, and Curtain Walls
additional LEED credits. There are two types of
08 44 00, Glazed Aluminum Curtain Wall
curtain wall and storefront installation available.
Stick built systems are fabricated in the shop and
shipped to the jobsites for installation. This system
also can be furnished by the manufacturer as stock lengths to be cut, machined, assembled and installed in the field. To accomplish better
quality control, lessen installation time, and reduces labor costs, the unitized curtain wall systems have been developed. The unitized curtain
walls are factory-assembled and glazed, then shipped to the jobsite in units that are typically one lite wide by one floor span tall. The operable windows can work within curtain wall and storefront to allow fresh air into the occupied space.
Differences between Storefront and Curtain Wall
Storefront and curtain wall are the terms referring to the exterior glass partitions on the façade of commercial or institutional buildings.
Both the storefront and curtain wall share the similar functions and appearance. It all may look same on the outside, but they are different
systems, used for different applications, assembled differently and they even perform differently. The following are some of the major differences between the two systems.
•

Curtain wall is a non-load-bearing exterior wall that hangs from the floor beams or slabs. Curtain wall can be 20 feet or higher,
depending on the design and, in some cases, can span multiple floors. Storefront is also a non-load-bearing system usually spanning
between the ground floor slab and the structure above. The normal height for the storefront is 10 feet high or less and is used on the
ground floor only.

•

Another difference between storefront and curtain wall is the way each handles infiltration of moisture and rainwater. Storefronts
control water infiltration by directing all internal moisture to the sill flashing; curtain wall drains at each individual lite of glass through the
weep holes.

•

When choosing the glass system, cost is always a consideration in any projects. Storefront is generally the less expensive of the two
options because of its smaller area of coverage and the lighter weight of its materials.

SECTION 2: TYPES AND METHODS OF MEASUREMENTS
The material takeoff will include several components the estimator will need to account for as part of the storefront and curtain wall system
estimate. Depending on the scope requirements, the materials listed below are commonly part of the scope. For this paper, we will assume
the “Stick Built System” is within the scope of the sample project. When compiling an estimate, each component of the assembly is considered independently using its own unit of measure. When performing the curtain wall or storefront take-off, we need to reference the plans,
elevations, curtain wall details, and door schedules if available. Carefully review the specifications for items such as approved manufacturers
for different products, aluminum frame and cover finishes, glass types and performance requirements. These items are very important to the
accuracy of the cost estimate. The estimator’s next task is to measure the overall length and area of the system to use as a control items
to calculate the other items such as fire-stopping, flashing and sealant as part of the estimating process. At the same time, take off the glass
10

American Society of Professional Estimators • ASPEnational.org

HTETCO Entrances, Storefronts and Curtain Walls ... continued

infill panels and other miscellaneous items such as vertical mullion
and horizontal frames, operable windows, entrance doors and door
hardware, etc. There are some other specialty items including special
mullion covers, sunshade outriggers, LED lighting, and some cases with
integral photovoltaic panels.

and set-up costs compared to larger projects.
Geographical Location and Climate

•

Perimeter frame measured by LF, itemized based on width and
length of each opening

•

Vertical mullions measured by LF

•

Flashing and sill measured by LF

•

Splices and midpoint anchors, if required, measured by EA

•

Horizontal framing measured by LF

The location of the project can also have an impact on the cost of the
work. Some of the major items including the Local Building Code,
sales tax, labor wages, and union agreements. Other factors affected
by geographic locations include temperature and snow loads; the wind
zones also play a very large part in determining the design and, therefore, the cost of the curtain walls. Buildings in an area with a higher risk
of getting hit by hurricane wind will need to be designed to withstand
the high wind and, in some cases over 150 MPH. The local weather
and environmental factors may also require excess labor due to severe
cold or extreme hot climates.

•

Vertical brake metals or cover measured by SF

Accessibility and Site Conditions

•

Glass measured by total net SF and identify any oversized glass as
required (e.g., clear glass, spandrel glass or translucent glass)

•

Caulking at the perimeter of opening measured by LF

•

Fasteners/Shims measured by EA

•

Swing aluminum entrance door measured by Leaf

•

Entrance door hardware measured by SET

Material Take Off:

Labor:
•

Field measuring and layout (MD)

•

Unloading and set-up curtain wall metal (MD)

•

Fabrication / shop labor (MD)

•

Crating labor (MH)

•

Travel time (MH)

•

Offloading of materials (MD)

•

Field installation (MD)

•

Cleanup and disposal (1HR/Day)

Equipment:
•

Aerial boom lifts rental cost measured by MONTH

•

Loading, unloading and hoist measured by MONTH

SECTION 3: PROJECT SPECIFIC FACTORS TO
CONSIDER IN TAKE OFF AND PRICING
There are several major factors that affect the take-off pricing of the
storefront and curtain wall systems in North America.
Project Size
The size of the project will affect the overall cost. Larger projects
generally offer economies of scale due to bulk material purchases.
The large amount of material involved also will receive larger discount
from the material supplier. The cost premiums for elements such as
engineering will be reduced for higher quantities since it is fixed for
larger and smaller projects. Smaller projects have similar mobilization
Estimating Today • 2019 November / December

The accessibility and restrictions to the work area on the building have
major effect on productivity and, therefore, affect the final costs. The
installation with a more restricted site may require an aerial lift with
a longer boom or using the swing stage in some cases. Projects with
limited staging areas may restrict the use of staging areas for stockpiling of materials may require the use of remote storage and in effect,
increase handling costs.
Method of Install
Curtain wall storefront systems can be field fabricated in-place or shop
fabricated and delivered to the site as a unitized system. The shop
glazed system is generally less expensive due to higher productivity
in a controlled environment. Shop fabrication is free of the effect of
inclement weather.
Project Schedule and Duration
One of the most important factors will affect the over pricing is the
Project Schedule and the duration allow for the installation. The
estimator needs to discount the production rate if the curtain wall or
storefront to be installed during the cold winter months in the Northeast. For a project with a very tight schedule, premium overtime labor
rate may be required.

SECTION 4: OVERVIEW OF LABOR, MATERIAL,
EQUIPMENT, INDIRECT COSTS AND MARKUPS
APPROACH AND APPROACH TO MARKUPS
The cost of the curtain walls and storefront can be broken down into
materials, labor, equipment, indirect costs, and mark-ups. Once the
scope of the project has been quantified by using the framework of
the takeoff, the cost for each task may now be calculated.
Material
To prepare a detailed estimate of the curtain wall and storefront, all
the major component must be quantified. These items should include
the glazing area; size and type including thickness; and all the required
11
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metal framing including the vertical and horizontal mullions. Some miscellaneous material that needs to be included in the estimate includes
gaskets, sill and jamb flashing, fire stopping and sealants, etc. The glass
manufacturer will base his quote on the provided information such as
the glass material type, the size and thickness of the glass, total area,
and the location of the project. The entry doors, which are part of
the storefront system, are listed on the estimate as leaf count. The
hardware sets for each door leaf are also quantified, listed, and send to
the manufacturer for pricing.
Labor
Labor rates often vary by locations and, in some cases, are established by the local Unions or mandated by government for the public
construction projects. These wages also need to include burden as
required such as payroll taxes, fringe benefits, workman’s compensation insurance, and health insurance. There are two basic labor rates
applied to the fabrication and installation of most curtain wall storefront systems and it also depends on the types of curtain wall system.
The shop labor is the labor used to fabricate the material in the shop.
The production rate of the fabrication labor is usually standard because
of the controlled environment. The installation production rate in
the field can be affected by many variables including the site logistics,
location of the panels to be installed, and the local weather. The shop
labor and field labor normally have different hourly rates. The field
labor rate can be 100% higher than the shop labor for a non-union
contractor working on a public funded project. For a public funded
project in Massachusetts, all the contractors must pay the field workers
the prevailing wages and this requirement does not apply to the workers working in the shop.
Equipment
For a Stick Build curtain wall or storefront system, an aerial boom lift
is normally required for most of the low-rise building projects. Many
storefront panels can be set by using a lull or similar equipment. For
the curtain wall or storefront systems that are not easily accessible by
boom lift, may require the use of a swing stage. In some of the larger
projects with the Unitized curtain wall system, a tower crane is the
best way to install the larger size panels.
Indirect Costs
Some of the indirect costs for storefront and curtain wall system
including engineering, testing and in some case to installing the
free-standing mock-up panels.
Mark-up
The mark-up portion of the estimate includes bonds, insurances, the
office overhead such as estimating, marketing and accounting department etc. The most important of all is making a reasonable profit for
running the business. Sometimes additional contingency money will be
added to the estimate to cover some unknown conditions. The total
mark-up of each project sometimes needs to be flexible. Some of the
factors affecting the percentage of the mark-up includes the state of
the economy, number of bidders, and type of projects
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SECTION 5: SPECIAL RISK CONSIDERATIONS
The cost of material can fluctuate drastically over a short period
of time. The estimators should verify the material prices from the
manufacturers for every project especially more important for some
specialty items. Glass and metal costs will be affected by supply and
demand in the global markets, Government Trade policy, taxes and
tariffs. The project schedule can also present a risk to the profitability
of the job. Knowing when the material can be procured can reduce
exposure to material price increase. Another factor to consider is the
Company’s projected workload at the time of installation, which could
also present the risk of not being able to man the job. All these risks
are usually factored in a contingency for which the estimator could
adjust the bid higher or lower, depending on the comfort of level of
the bid documents and estimate.

SECTION 6: RATIOS AND ANALYSIS
It is very important to review and double check the quantities, pricing,
and accuracy after an estimate is complete. Compare the overall price
per square foot to the company’s previous projects of similar size,
design and wage requirements. The other benchmark data also can
be obtained from commonly used construction cost reference books.
Construction cost reference books may not be based on the most current market information available, and are based on national averages.
These average costs must be adjusted by location or published city
indexes. Other ways to check would be by using the ratios of material,
labor and equipment of the estimate.

SECTION 7: OTHER PERTINENT DATA
A thorough review of project documents including plans and specifications is essential to an accurate estimate. There are a lot of special
requirements in the specifications and sometimes can take years of experience knows what to look for. Some of the examples are deflection
criteria, insurance (FM Global in particular), special finishes, spray foam
at perimeter, and the design of a system with extremely high-performance values. Some other items to consider are the structural design
loads and product warranty requirements. Some of these items can be
very expensive and estimators need to lookout for these and either
add the cost to the budget estimate or add them in the Exclusion
Statement. We have found recently is that the architects aren’t doing
their homework as well when it comes to an engineering review of
their drawings. A lot of time they are rely on the curtain wall contractors and the manufacturer’s input.
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SECTION 8: SAMPLE SKETCH
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SECTION 9: TAKE-OFF AND PRICING SHEETS
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ŶB id List Software: Organize, send, and track

all critical subcontractor contact and project
bid information using smart Excel.
ŶScope Sheet Software: Quickly level bidding

subcontractors and minimize your project
scope gap risk exposure using smart Excel.
ŶCustom databases, web apps, & templates.

Free demonstration available at
14Fathoms.com
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