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HTETCO Bridge Cranes in an Industrial Enviroment... continued

SECTION 1: INTRODUCTION
The purpose of this technical paper is to provide readers with a general understanding of how to estimate the costs of
installing bridge cranes in an active industrial environment. This type of installation is typically more challenging and unique
than completing installations in a new construction setting or inactive industrial environment. Some obstacles that make
installations in an active industrial environment challenging include limited working hours, limited access to the work space,
and work space congestion due to industrial operations. Each of these factors require the Construction Estimator to take
into consideration when preparing a cost estimate as these factors often impact labor and equipment cost.

Brief Description
The paper will discuss the requirements of the Construction Estimator to prepare a complete cost estimate by performing a
review of the plans, specifications, schedule, scope of work and special conditions required to complete the work, as well as
completing quantity takeoffs,
and preparing a detailed cost
MAIN CSI MASTERFORMAT™
estimate that includes all laDIVISION: 41 00 00, Material Processing & Handling
bor, material, equipment, and
Sub-Division: 21 22 00, Cranes & Hoists
tiered subcontractors’ costs.
The paper will be written
from the point of view of a
Construction Estimator preparing a Prime, or General Contractor bid, which will account for multiple trades for a complete
construction cost estimate. It is assumed that the plans and specifications have been completed to a level of Construction
Documents (CD) by the project Structural and Electrical Engineer, and contain all required information to provide a complete construction cost estimate. This type of work is typically bid as a stipulated lump sum representative of the information
provided by the owner and engineer.

SECTION 2: TYPES AND METHODS OF MEASUREMENTS
The types of quantity takeoffs used in bridge crane construction include the following: linear feet LNFT, tons TON, pounds
POUNDS or #, each EACH or PIECES, and lump sum LSUM.
When preparing a cost estimate for a bridge crane system, the Construction Estimator will need to quantify several components of the system using multiple types of measurements in order to calculate the labor and material. For example, the
header steel or support steel material costs will be based upon weight (POUNDS or TONS), whereas the labor to install
the beams will be based upon the number of steel members (EACH or PIECES). Similarly, this method will be required for
lateral sway bracing and the crane rails. For components requiring a weight quantification such as header steel and sway
bracing, the Construction Estimator will need to complete a length to weight conversion. This can be accomplished by
taking the length of the material in linear feet multiplied by the weight per linear foot (typically in POUNDS) designated by a
steel properties table found in publications such as the AISC (American Institute of Steel Construction) Steel Manual. Once
the total weight is calculated in pounds, it must be divided by 2,000 pounds per ton to calculate steel tonnage.
Other types of measurements utilized in the cost estimation of a bridge crane system include individual counts (EACH),
length (LNFT), and lump sum (LSUM). Counts are utilized when there are individual items that can be quantified and used
to calculate labor production and material costs. Some examples of counts that are encountered in bridge crane construction include beam clamps, hanger rods, splice plates, high strength bolts, bridges, hoists, end stops, and hoist controllers. Items quantified by linear feet (LNFT) include the aforementioned support steel and sway bracing, the bridge crane
runway rails, and the conductor bar installed on the rails and bridge if the system is electrified (motorized). Items that are
performed by tiered contractors are priced as counts (EACH) or Lump Sum. Theses scopes include load testing the bridge
crane system to ensure the installation complies with the contract documents and the system electrification performed by
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an electrical contractor. Load testing services provided by a tiered
contractor often include the material required to load test the system,
technician labor, and certification reporting. System electrification
services provided by an electrical contractor include the installation
of the conductor bar, hoist controller, setting hoist limits, setting hoist
controller pendant, and providing the power feed to the system (conduit, conductors, grounding, disconnects, and bus plugs).

SECTION 3: PROJECT SPECIFIC FACTORS TO
CONSIDER IN TAKEOFF AND PRICING
Small Quantities vs. Large Quantities
It is understood in the construction industry that there is a direct
correlation between the size of a project and the unit price. The
larger the project, the lower the unit price will be due to the ability to
spread direct and indirect costs over a larger body of work. This holds
true for bridge crane construction. For example, a project with five (5)
systems consisting of ten (10) hoists and twenty-five (25) tons of support steel will have a lower unit price than a project that consists of
one (1) system with one (1) hoist and three (3) tons of support steel.
Geographical Location
The geographical location of a project will have an impact on its overall costs. Depending on the location of the project, labor, material, and
equipment prices can be impacted. Some factors that impact labor
costs include the availability of qualified labor in a given market (urban
vs. rural), and labor jurisdictional requirements (union vs. non-union). If
a project is located in a rural area, it may pose a challenge to find qualified labor, which could require a contractor to bring resources to the
project site from out of town, requiring travel and subsistence (meals/
lodging) to be incorporated into the construction estimate resulting
in increased costs. Depending on the project location, there may also
be labor jurisdictional requirements to address, meaning there may be
union labor or prevailing wages that will need to be incorporated into
the construction estimate which may increase costs.
Seasonal Effect on Work
Bridge cranes are often installed under roof from either a roof or floor
supported steel structure. In these cases, the seasonal effect of weather is not applicable to the execution of the bridge crane installation.
Occasionally, bridge cranes can be installed outdoors in a loading dock,
industrial yard, maritime port, or other locations where loading operations occur outside. In these applications, weather can affect the costs
of installation due to several factors including labor productivity, equipment operations, and material handling and storage. Labor productivity
is affected by seasonal weather changes when the temperatures or
conditions (wind/rain/snow) are outside of the optimal conditions.
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When the temperature is below or above normal, labor productivity
is reduced, requiring more labor hours through longer working days or
additional labor resources. Equipment is impacted in a similar manner
as labor productivity when the temperatures are too cold or hot. For
example, equipment may require a longer period of time to warm up
to operating temperatures during cold weather, or may not be able
to be run for extended durations during warm weather. Unfavorable
weather conditions such as snow, rain, or high winds will also impact
the installation of bridge cranes in an outdoor setting by creating poor
visibility, slip and trip hazards due to reduced traction from rain/snow/
ice, or unsafe hoisting conditions due to high winds which may impede
the installation of support steel or crane component installations.
The effect that weather may have on the installation of bridge cranes
outlined above may require additional labor resources, additional
equipment rental, or an extended project schedule which all must be
reviewed and taken into consideration when assembling a construction estimate.
Special Conditions Affecting Bridge Crane Installations in
an Industrial Environment
Industrial environments cover a wide range of facilities and types of
work, each having unique operating conditions and hazards above
and beyond those that are experienced in bridge crane construction.
These special conditions must be understood by the Construction Estimator in order to assemble a complete construction estimate. Some
of these special conditions that affect the installation of bridge cranes
include limited working hours, limited work space access, congestion
(traffic) in the industrial facility due to operations, facility specific safety
orientation and trainings, and potential risks to hazardous material
exposures.
Many industrial environments often operate on multiple work shifts
which may limit the working hours that a contractor can complete
work. Some industrial facilities may elect to only perform construction work under periods of facility shutdowns when operations cease
in order to complete preventative maintenance. Understanding the
hours of operation of a facility is critical to the Construction Estimator
as it will greatly impact the labor costs, often requiring premium time,
off-shift working hours, or multiple working shifts.
Working in industrial facilities often means contending with congested
working conditions affecting the labor costs of the bridge crane installation, and the logistical route for material and equipment handling
(haul routes). Bridge crane installations require a working space on the
floor and in the air which can be a challenge in an industrial environment as extra space is rare. It is not ideal to have material staged
and stored in the work space as there is an increased risk of material
damage and a safety risk. It is best to have an area adjacent to the
American Society of Professional Estimators • ASPEnational.org
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work space to stage material and pull into the work area as needed to
complete the work. Due to the rarity of available space in an industrial
environment, material could be staged far away from the work space
requiring longer haul routes and an increase in labor costs. This may
also be the case based upon where the industrial facility will allow
for contractors to take delivery of material and equipment. Industrial
facilities vary in size, some being very large and covering several square
miles which could lead to long haul routes to transport material from
the delivery location to the work space. Other challenges posed by
industrial environments’ congestion include the presence of industrial workers and processes. Working within an operational industrial
facility can negatively impact labor productions due to slower travel
speeds when transporting material along haul routes as the aisle ways
or routes may be shared with industrial workers. The Construction
Estimator should take into consideration the location of deliveries, laydown space in proximity to the work space, and haul routes to ensure
that adequate labor and equipment resources are accounted for in the
construction estimate.
Many industrial facilities have site specific safety requirements which
may include pre-qualification programs, safety orientations and training
for workers prior to starting any work. It is important that the Construction Estimator includes costs for pre-qualification programs, special
insurance requirements, and labor hours for worker orientation into
the construction estimate as these indirect costs can be rather costly
and can lead to margin erosion quickly if not accounted for.
Often industrial facilities and environments contain the presence of
materials that create a hazardous working environment. Some of
these hazardous materials can include lead, asbestos, silica, or chemicals generated from or required to complete industrial processes. It is
important for the Construction Estimator to request and review the
most recent environmental study of the work area that the industrial
facility has on file. If there is a presence of hazardous materials within
the work area, the facility can abate and remove these hazards prior
to work commencement, or workers may be permitted to complete
work with the assistance of OSHA (Federal Occupational Safety and
Health Administration) approved engineering controls and proper
personal protective equipment (PPE). The preferable approach is for
the hazard to be abated and removed prior to the commencement
of work. However, in the event when this is not possible, the Construction Estimator must ensure that proper protective measures are
accounted for in the construction estimate.

SECTION 4: OVERVIEW OF LABOR, MATERIAL,
EQUIPMENT, INDIRECT COSTS AND MARKUPS
APPROACH AND APPROACH TO MARKUPS
Labor and equipment costs are calculated based upon an hourly rate.
Labor rates can vary by geographical location and project delivery
method (public bid vs private bid). For public bid work, the hourly labor rate is typically established by the local prevailing wage rate (Davis
Bacon Wage). For private bid work, the Construction Estimator may
choose the hourly rate used in the construction estimate. Understanding the special conditions of bridge crane construction in an industrial
environment may be different for each project as the labor assumption
may change to accommodate working hours. Material costs are based
upon the quantity take-off completed by the Construction Estimator
and will include all necessary waste factors, taxes, and freight costs
required. The Construction Estimator should use the quantity take
off values to compare against those provided by material suppliers
to ensure accuracy and compliance with the bid documents. Material
suppliers that will be solicited may include steel suppliers or fabricators
and bridge crane suppliers. Other direct costs that may be required to
compile a complete construction estimate include select subcontractors such as load testing firms or electricians (if bridge crane requires
electrification).
Indirect costs will differ for every contractor and depend not only on
the project requirements, but the operational costs of the contractor’s
overhead and staffing. Indirect costs that may be incurred during bridge
crane installations may include permits, taxes (if applicable), bonding (if
applicable), temporary facilities, temporary controls, insurance, project
supervision, and office overhead.
Once all direct and indirect costs have been compiled in the Construction Estimate, the project markup must be determined. The markup
can be referred to as fee, margin or profit, and is often determined by
the contractor’s management team. The markup for a project may be
influenced by many factors including project risk, clarity of bid documents, contractor backlog, bidding competition, or opportunity for repeat work with the project owner. A higher markup may be warranted
if the project carries a higher risk, if the bid documents are not clear,
the contractor has a larger backlog, or if there is little competition for
the project. A lower markup may be utilized if the contractor has a low
backlog and is looking for work, there is a large amount of competition,
or if there may be an opportunity for repeat work with the project
owner. The Construction Estimator should present the construction
estimate along with all pertinent information to the management
team so an informed decision can be made that fits the contractor’s
procurement strategy.

Estimating Today • 2019 July/August
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SECTION 5: SPECIAL RISK CONSIDERATIONS
As mentioned above, installing bridge cranes in an industrial environment has no shortage of special conditions and risks that must be
accounted for in the construction estimate. Working in operational
or active industrial environments is often more challenging and costly
than new installations due to multiple variables that impact costs.
Limited working hours, congested work spaces, shortage of lay down
areas, long haul routes, and the potential for hazardous material
exposures all affect labor productions requiring more time to execute
the work compared to working in an unoccupied facility. Each of
these considerations require the Construction Estimator to review all
aspects of the estimate, not just the labor, material, and equipment
required to execute the bridge crane installation.

and bolted connections that require an independent testing agent to
inspect the work upon completion. These costs are typically provided
by the project Owner; however, these services may be included in
the contractor’s scope of work. Additionally, the industrial facility may
have special permitting or processes required prior to commencement or completion of work that could impact the overall schedule
duration of a project. Some of these requirements may include contractor orientation training or special safety pre-qualification process
as mentioned above, or special permitting including hot work, utility
shutdowns, and confined space. Some industrial facilities may require
contractor employees to attain supplemental safety training similar to
OSHA 10hr or 30hr; or submit to a drug and alcohol test or criminal
background check as part of the orientation process. The Construction Estimator should familiarize themselves with the facility standards
prior to submitting a final estimate.

SECTION 6: RATIOS AND ANALYSIS
Due to the number of variables in industrial environments outlined
above, the variables in the bridge crane system and its components,
it is not always possible to develop a “rule of thumb” for unit prices
of bridge crane installations. Construction Estimators should, however, keep detailed reports of past estimates and budgets to use as a
reference check against current estimates and individual unit pricing
to ensure there are no evident pricing anomalies. When these price
anomalies surface in a current estimate, the Construction Estimator
will have the pertinent data required to identify the perceived error
and correct it prior to submitting a final price. Maintaining a consistent
and accurate database of past budgets, unsuccessful bids, and successful bids (including corresponding field as-built costs) will help the
Construction Estimator develop more accurate and consistent bids
over time. While developing a unit cost “rule of thumb” is challenging
for bridge cranes due to the number of variables that affect costs, it
is possible to develop a tool to identify the variables to ensure scope
coverage. It is good practice for the Construction Estimator to develop a scope check sheet that can be re-used from project to project.
The scope check sheet should contain all of the components for a
bridge crane construction (header support steel, sway bracing, crane
runway rail, bridge, hoist, etc.), and items that should be asked of the
project owner (working hours, laydown areas, loading docks, hazardous material reports, safety orientations and other requirements) to
ensure scope coverage. Developing a tool like this will assist the Construction Estimator in compiling a complete and accurate estimate.

SECTION 7: OTHER PERTINENT DATA
The Construction Estimator should familiarize themselves with the
local building codes and jurisdictional requirements for permits and
inspections prior to compiling the estimate as there may be special
permits required for industrial projects versus residential or commercial. There may also be a requirement for special inspections of welds
Estimating Today • 2019 July/August

SECTION 8: SAMPLE SKETCHES
See the below figure descriptions and corresponding drawing figures
for reference on the following pages.
Figure 1 – Support Steel Plan
In this Figure, the header support steel beams are indicated by size
and length. As indicated on the plan, there are ten (10) W10x26
beams each measuring in 20’-0” length yielding a total length of beam
of 200’-0”. The Construction Estimator must perform a length to
weight conversion to calculate total pounds or tons for material
pricing 200 LNFT x 26#/LNFT = 5,200 POUNDS or [(5,200#)/
(2,000#/TONS)] = 2.60 TONS. This Figure also identifies the quantity of ¾” diameter hanger rod support hangers as ten (10). The count
of attachment hardware and splice plates can be quantified by referencing the connection details sheet shown in Figure 4. To calculate
the labor production, the Construction Estimator can use the total
piece count of beams, hanger rod hangers, and attachment hardware.
Figure 2 –Crane and Bracing Plan
In this Figure, the crane runway rails, crane bridge, crane hoist, and
lateral sway bracing steel are identified. The Construction Estimator
will need to calculate the total length of crane runway rails, crane
bridge, and lateral sway bracing using the dimensions provided
verified by quantity take off of the scaled drawings. The crane runway
rails and crane bridge can be simply verified using the scaled two
dimensioned drawings which identify the total length and piece count
for each bridge crane system component. It is important to note that
the bridge runway rails and bridge are sold in standard length pieces,
so the Construction Estimator will need to review both the plan view
and the section details to ensure the correct quantity of runway rails
and bridges are priced. If the plans scale to a 21’-4” piece of rail, the
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quantity should be rounded up to the next closest increment of
2’ or 22’-0”. The crane component supplier can provide custom
lengths; however, it is more cost effective to purchase standard
stock lengths from the supplier. If the bridge crane system requires
electrification, the conductor bar can be calculated by taking the
length of the bridge plus one (1) length of crane runway rail. To
calculate the lateral sway bracing length, the Construction Estimator should use the drawing sections or elevations to quantify
reinforcing lengths. If no sections or elevations are provided in the
contract drawings, the Construction Estimator can use Pythagorean Theory of a^2+b^2=c^2 to calculate the diagonal length of
bracing by identifying rise (b) and run (a) values from the dimensions provided, and solve for the diagonal length (c). The count
of attachment hardware and splice plates can be quantified by
referencing the connection details sheet shown in Figure 4. To
calculate the labor production, the Construction Estimator can use
the total piece count of beams, hanger rod hangers, and attachment hardware.

20" - 0"

Figure 3 – Bridge Crane Sections
In this Figure, the components of the bridge crane system are
shown in section view to further clarify the information presented
in plan view from Figures 1 and 2. The sections can be used to verify dimensions for quantity take off of the crane components and
support steel, along with providing additional clarity to the design
and construction intent.
Figure 4 – Project Details
In this Figure, all of the connection and section details are provided
as referenced from callouts shown in Figures 1 and 2. As referenced above, these details are used to quantify EACH counts for
beam clamps, splice plates, end stops, and connection hardware.
The Construction Estimator can use the EACH counts to calculate
labor, material, and equipment costs.
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Sway Brace
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+
W10x26
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Existing Roof Truss
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15" - 0"
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Existing Roof Truss
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Figure 1 - Support Steel Plan
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W10x26

Figure 2 - Crane and Bracing Plan
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Existing Roof Truss

Header
Support
Steel

Beam
Clamp

Support
Rod Clamp
(4) A325
Bolts per
Connection

Support
Rod
Support Rod
Rail Bracket

Runway
Rail

Header
Support
Steel

Beam Clamp Detail

Rail Splice

Hanger Support Detail
Figure 4 - Project Detail
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SECTION 9: SAMPLE TAKEOFF AND PRICING
For the following estimate, an assumption of a ten (10) hour working day comprised of eight (8) hours of regular time with two (2) hours of
premium time will be included. This will allow for one (1) hour of setup time and material handling at the beginning of the shift, and one (1)
hour for cleaning and lockup at the end of the shift.

Crew Unit Rate Pricing
Labor Unit Pricing
ƐƐƵŵƉƟŽŶƐ͗
ϭϬͲ,ŽƵƌĂǇƐ͗ϴͲ,ŽƵƌZĞŐƵůĂƌdŝŵĞ;ZdͿĂŶĚϮͲ,ŽƵƌKǀĞƌƟŵĞ;KdͿ
ƌĞǁDŝǆ͗ϭ&ŽƌĞŵĂŶ;&Ϳ͕Ϯ:ŽƵƌŶĞǇŵĂŶ;Ϯ:Ϳ͕ϭƉƉƌĞŶƟĐĞ;ϭͿ
ĞƐĐƌŝƉƟŽŶ

Design

Rate/Hour

Hours / Day

Rate / Day

Crew Mix

Crew Rate / Day

RT - Foreman

F

$74.00

8

$592.00

1

$592.00

RT - Journeyman

J

$70.00

8

$560.00

2

$1,120.00

ZdͲƉƉƌĞŶƟĐĞ

A

$68.00

8

$544.00

1

$544.00

OT - Foreman

F

$96.00

2

$192.00

1

$192.00

OT - Journeyman

J

$91.00

2

$182.00

2

$364.00

KdͲƉƉƌĞŶƟĐĞ

A

$85.00

2

$170.00

1

$170.00

DT - Foreman

F

$116.00

0

$-

$-

DT - Journeyman

J

$113.00

0

$-

$-

dͲƉƉƌĞŶƟĐĞ

A

$105.00

0

$-

Sub-Total

$$2,982.00

Equipment Unit Pricing
ƐƐƵŵƉƟŽŶƐ͗
KŶĞ;ϭͿ&ŽƌŬdƌƵĐŬϱ͕ϬϬϬůďĐĂƉĂĐŝƚǇƵŶůŽĂĚŝŶŐĂŶĚůŝŌŝŶŐŵĂƚĞƌŝĂůŝŶƚŽƉůĂĐĞ
dǁŽ;ϮͿDĂŶ>ŝŌƐĨŽƌŽǀĞƌŚĞĂĚǁŽƌŬ
ĞƐĐƌŝƉƟŽŶ

Design

Rate/Hour

Qty. Req.

Equip Rate / Day

&ŽƌŬ>ŝŌͲϵ͕ϬϬϬůď

FL9K

$185.00

0

$-

&ŽƌŬ>ŝŌͲϲ͕ϬϬϬůď

FL6K

$150.00

0

$-

&ŽƌŬ>ŝŌͲϱ͕ϬϬϬůď

FL5K

$145.00

1

$145.00

&ŽƌŬ>ŝŌͲϰ͕ϬϬϬůď

FL4K

$125.00

0

$-

^ĐŝƐƐŽƌ>ŝŌͲϯϮ͛

SL32

$115.00

2

$230.00

^ĐŝƐƐŽƌ>ŝŌͲϰϱ͛

SL45

$145.00

0

$-

ŽŽŵ>ŝŌͲϰϱ͛

BL45

$165.00

0

$-

Sub-Total

$375.00

Figure 5 - Crew Unit Take Off
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Figure 6 - Material Take Off
For the following figure, each component requiring installation has been outlined along with the corresponding narration of quantity calculation. These material quantities have been used in the following estimate to calculate labor,
material, and equipment shown in Figure 7.

DĂƚĞƌŝĂůdĂŬĞͲKī
Total
Material
YƵĂŶƟƚǇ

ŽƐƚ/ƚĞŵƐĞƐĐƌŝƉƟŽŶ
STRUCTURAL
,ĞĂĚĞƌ^ƵƉƉŽƌƚ^ƚĞĞů

ϭϬĞĂŵƐtϭϬǆϮϲǆϮϬ͛ͲϬ͟ĂĐŚсϮϬϬ͛ͲϬ͟ǆϮϲηͬůŶŌсϱ͕ϮϬϬηͬϮ͕ϬϬϬηͬƚŽŶсϮ͘ϲϬƚŽŶƐ

2.60

^ǁĂǇƌĂĐŝŶŐ

ϭϬƌĂĐĞƐǆϮ͛ͲϮ͟сϮϭ͛Ͳϴ͖͟ϮƌĂĐĞƐǆϲ͛Ͳϴ͟сϭϯ͛Ͳϰ͖͟Ϯϭ͛Ͳϴ͟нϭϯ͛Ͳϰ͟сϯϱ͛ͲϬ͟ǆϰ͘ϵηͬůŶŌс
ϭϳϭ͘ϱηͬϮ͕ϬϬϬηͬƚŽŶсϬ͘ϬϵƚŽŶƐ

0.09

^ǁĂǇƌĂĐŝŶŐWůĂƚĞƐ

ϭϮƌĂĐĞ>ŽĐĂƟŽŶƐǆϮWůĂƚĞƐWĞƌ>ŽĐĂƟŽŶсϮϰWůĂƚĞƐ

24.00

Beam Clamps

ϭϬŶĚŽŶŶĞĐƟŽŶƐǆϰůĂŵƉƐͬŽŶŶĞĐƟŽŶсϰϬůĂŵƉƐ͖ϱ^ƉůŝĐĞŽŶŶĞĐƟŽŶƐǆϮ
ůĂŵƉƐͬŽŶŶĞĐƟŽŶƐсϭϬůĂŵƉƐ͖ϰϬнϭϬсϱϬůĂŵƉƐ

50.00

ĞĂŵ^ůŝĐĞWůĂƚĞƐ

ϱĞĂŵ^ƉůŝĐĞŽŶŶĞĐƟŽŶƐ

5.00

,ŝŐŚ^ƚƌĞŶŐƚŚŽůƚƐ

ϰŽůƚƐWĞƌŶĚŽŶŶĞĐƟŽŶƐǆϭϬŽŶŶĞĐƟŽŶƐсϰϬŽůƚƐ͖ϭϮŽůƚƐWĞƌ^ƉůŝĐĞŽŶŶĞĐƟŽŶ
ǆϱŽŶŶĞĐƟŽŶƐсϲϬŽůƚƐ͖ϰϬнϲϬсϭϬϬŽůƚƐ

100.00

,ĂŶŐĞƌZŽĚƐϯͬϰ͟ŝĂ͘

ϭϬZŽĚ>ŽĐĂƟŽŶƐ

10.00

,ĂŶŐĞƌZŽĚůĂŵƉƐhƉƉĞƌ;^ƚĞĞůͿ

ϭϬZŽĚ>ŽĐĂƟŽŶƐ

10.00

Hanger Rod Clamps Lower (Rail)

ϭϬZŽĚ>ŽĐĂƟŽŶƐ

10.00

ƌĂŶĞZƵŶǁĂǇZĂŝůƐϵ͟ϮϬ͛ͲϬ͟^ĞĐƟŽŶƐ

ϲϬ͛ͲϬ͟ŽĨZƵŶǁĂǇZĂŝůWĞƌ^ŝĚĞǆϮ^ŝĚĞƐсϭϮϬ͛ͲϬ͟ŽĨZĂŝů^ĞĐƟŽŶƐ>ĞƐƐǆƚĞŶƐŝŽŶƐͬϮϬ͛
WĞƌ^ĞĐƟŽŶсϲ^ĞĐƟŽŶƐ

6.00

ƌĂŶĞZƵŶǁĂǇZĂŝůƐǆƚĞŶƐŝŽŶƐϭ͛ͲϬ͟

ϭKŶĞĂĐŚŶĚŽĨZĂŝůƐсϮǆϮZƵŶǁĂǇƐсϰ

4.00

ƌĂŶĞZƵŶǁĂǇ^ƉůŝĐĞWůĂƚĞƐ

Ϯ^ƉůŝĐĞƐWĞƌ^ŝĚĞĨŽƌZĂŝů^ĞĐƟŽŶƐнϮ^ƉůŝĐĞƐWĞƌ^ŝĚĞĨŽƌǆƚĞŶƐŝŽŶƐсϰ^ƉůŝĐĞƐWĞƌ^ŝĚĞ
ǆϮ^ŝĚĞƐсϴ^ƉůŝĐĞƐ

8.00

ŶĚ^ƚŽƉƐ

ϮŶĚ^ƚŽƉƐWĞƌZƵŶǁĂǇǆϮZƵŶǁĂǇƐсϰ^ƚŽƉƐ

4.00

ƌŝĚŐĞϭϰ͛Ͳϴ͟

2 Bridges

2.00

ŽŶĚƵĐƚŽƌĂƌϭϬ͛^ĞĐƟŽŶƐ

ϲϬ͛ͲϬ͟ŽĨZƵŶǁĂǇ^ĞĐƟŽŶĨŽƌdƌĂǀĞůнϭϰ͛ͲϬ͟ƌŝĚŐĞͲϭнϭϰ͛ͲϬ͟ƌŝĚŐĞͲϮсϴϴ͛ͲϬ͟с
^ŽůĚŝŶϭϬ͛^ĞĐƟŽŶƐсϴ͘ϴ^ĞĐƟŽŶƐŽƌϵ

9.00

CRANE COMPONENTS

ŽŶĚƵĐƚŽƌĂƌƌĂĐŬĞƚƐ

ϮƌĂĐŬĞƚƐWĞƌŽŶĚƵĐƚŽƌ^ĞĐƟŽŶǆϵ^ĞĐƟŽŶƐсϭϴƌĂĐŬĞƚƐ

18.00

,ŽŝƐƚͲϭdŽŶ

Ϯ,ŽŝƐƚƐ

2.00

,ŽŝƐƚŽŶƚƌŽůůĞƌͲϰtĂǇŽŶƚƌŽů

Ϯ,ŽŝƐƚŽŶƚƌŽůůĞƌƐ

2.00
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Figure 7 - Labor, Equipment and Material Estimates
Labor and equipment costs are calculated using the quantities generated in Figure 6 along with labor productivity for the crew identified in
Figure 5. Material cost is calculated using the quantities found in Figure 6 with waste factors and material supplier unit prices.

>ĂďŽƌΘƋƵŝƉŵĞŶƚƐƟŵĂƚĞ
Qty

Qty
Unit

,ĞĂĚĞƌ^ƵƉƉŽƌƚ^ƚĞĞů

10

ĂĐŚ

^ǁĂǇƌĂĐŝŶŐ

12

ĂĐŚ

^ǁĂǇƌĂĐŝŶŐWůĂƚĞƐ

24

ĂĐŚ

^ĞĞ^ǁĂǇƌĂĐŝŶŐ

Beam Clamps

30

ĂĐŚ

^ĞĞ^ƵƉƉŽƌƚ^ƚĞĞů

ĞĂŵ^ůŝĐĞWůĂƚĞƐ

6

ĂĐŚ

^ĞĞ^ƵƉƉŽƌƚ^ƚĞĞů

ĂĐŚ

^ĞĞ^ƵƉƉŽƌƚ^ƚĞĞů

ŽƐƚ/ƚĞŵƐĞƐĐƌŝƉƟŽŶ

Labor
WƌŽĚƵĐƟŽŶͬĂǇ

Crew Days

$3,357.00

8

1.250

$4,196.25

$3,357.00

48

0.250

$839.25

Crew Rate/Day

Total
Labor Costs

STRUCTURAL

,ŝŐŚ^ƚƌĞŶŐƚŚŽůƚƐ
CRANE COMPONENTS
Hanger Rods

10

ĂĐŚ

$3,357.00

16

0.625

$2,098.13

Hanger Rod Clamps

20

ĂĐŚ

$3,357.00

48

0.417

$1,398.75

Crane Runway Rails

6

ĂĐŚ

$3,357.00

8

0.750

$2,517.75

ƌĂŶĞZƵŶǁĂǇǆƚĞŶƐŝŽŶƐ

4

ĂĐŚ

$3,357.00

48

0.083

$278.63

ƌĂŶĞZƵŶǁĂǇ^ƉůŝĐĞWůĂƚĞƐ

4

ĂĐŚ

ŶĚ^ƚŽƉƐ

4

ĂĐŚ

$3,357.00

96

0.042

$139.88

Bridge

2

ĂĐŚ

$3,357.00

16

0.125

$419.63

ŽŶĚƵĐƚŽƌĂƌ

88

LNFT

,ŽŝƐƚͲϭdŽŶ

2

ĂĐŚ

8

0.250

$839.25

,ŽŝƐƚŽŶƚƌŽůůĞƌ

2

ĂĐŚ

Labor Total

3.790

$12,728.63

ΎΎ>ĂďŽƌĂǇƐƌŽƵŶĚĞĚƚŽŶĞĂƌĞƐƚƌĞǁĂǇƐĂƐƌĞǁǁŝůůŶŽƚǁŽƌŬƉĂƌƟĂůĂǇΎΎ

4.000

$13,428.00
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DĂƚĞƌŝĂůƐƟŵĂƚĞ
Qty

Qty Waster Adjusted
Unit Factor %
Qty

Material
Unit Price

Total
Material Costs

,ĞĂĚĞƌ^ƵƉƉŽƌƚ^ƚĞĞů

2.6

Ton

100%

2.6

$2,400.00

$6,240.00

^ǁĂǇƌĂĐŝŶŐ

ŽƐƚ/ƚĞŵƐĞƐĐƌŝƉƟŽŶ
STRUCTURAL

0.09

Ton

110%

0.1

$2,400.00

$237.60

^ǁĂǇƌĂĐŝŶŐWůĂƚĞƐ

24

ĂĐŚ

100%

24

$25.00

$600.00

Beam Clamps

50

ĂĐŚ

100%

50

$85.00

$4,250.00

ĞĂŵ^ůŝĐĞWůĂƚĞƐ

5

ĂĐŚ

100%

5

$55.00

$275.00

100

ĂĐŚ

110%

110

$1.75

$192.50

,ĂŶŐĞƌZŽĚƐϯͬϰ͟ŝĂ͘

10

ĂĐŚ

100%

10

$124.00

$1,240.00

,ĂŶŐĞƌZŽĚůĂŵƉƐhƉƉĞƌ;^ƚĞĞůͿ

10

ĂĐŚ

100%

10

$112.00

$1,120.00

Hanger Rod Clamps Lower (Rail)

10

ĂĐŚ

100%

10

$45.00

$450.00

ƌĂŶĞZƵŶǁĂǇZĂŝůƐϵ͟ϮϬ͛ͲϬ͟^ĞĐƟŽŶƐ

6

ĂĐŚ

100%

6

$1,900.00

ƌĂŶĞZƵŶǁĂǇZĂŝůƐǆƚĞŶƐŝŽŶƐϭ͛ͲϬ͟

4

ĂĐŚ

100%

4

$95.00

$380.00

ƌĂŶĞZƵŶǁĂǇ^ƉůŝĐĞWůĂƚĞƐ

4

ĂĐŚ

100%

4

$49.00

$196.00

ŶĚ^ƚŽƉƐ

4

ĂĐŚ

100%

4

$125.00

ƌŝĚŐĞϭϰ͛Ͳϴ͟

2

ĂĐŚ

100%

2

$3,943.00

$7,886.00

ŽŶĚƵĐƚŽƌĂƌϭϬ͛^ĞĐƟŽŶƐ

9

ĂĐŚ

100%

9

$132.00

$1,188.00

ŽŶĚƵĐƚŽƌĂƌƌĂĐŬĞƚƐ

18

ĂĐŚ

100%

18

$49.00

$882.00

,ŽŝƐƚͲϭdŽŶ

2

ĂĐŚ

100%

2

$4,391.00

,ŽŝƐƚŽŶƚƌŽůůĞƌͲϰtĂǇŽŶƚƌŽů

2

ĂĐŚ

100%

2

$480.00

,ŝŐŚ^ƚƌĞŶŐƚŚŽůƚƐ

CRANE COMPONENTS

DĂƚĞƌŝĂů^ƵďͲdŽƚĂů

$11,400.00

$500.00

$8,782.00
$960.00
$46,779.10

&ƌĞŝŐŚƚ/ŶĐůƵĚĞĚďŽǀĞ

$-

dĂǆĞƐͲEͬWƌŽũĞĐƚŝƐǆĞŵƉƚ

$-

Material Total
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Figure 8 - Subcontractor Estimate and Estimate Summary
This Figure outlines the remaining costs associated with tiered subcontractors for scope including load testing and electrical work. The
estimate summary outlines the sub-total for direct costs (labor, material, equipment, and subcontractor), and identifies the estimate markups
including indirect costs and markup.
^ƵďĐŽŶƚƌĂĐƚŽƌƐƟŵĂƚĞ

ŽƐƚ/ƚĞŵƐĞƐĐƌŝƉƟŽŶ

Qty

Scope Reviewed?
Qty Unit
Y/N

Tax Incl.?
Y/N

Unit Price

Total
Sub Costs

Subcontractors
>ŽĂĚdĞƐƟŶŐ

1

LSUM

Y

N

$1,200.00

$1,200.00

ůĞĐƚƌŝĐĂů

1

LSUM

Y

N

$6,400.00

$6,400.00
$7,600.00

Item Totals From Above

Totals

Labor + Equipment

$13,428.00

Material

$46,779.10

Subcontractor Totals

$7,600.00

Sub-Total

$67,807.10

ƐƟŵĂƚĞDĂƌŬƵƉƐ͗
Overhead and Internal Costs

11.50%

$7,797.82

WĞƌŵŝƫŶŐ

0.50%

$378.02

Bonding - N/A

0.00%

$-

10.00%

$7,598.29

WƌŽũĞĐƚDĂŶĂŐĞŵĞŶƚͬĚŵŝŶŝƐƚƌĂƟŽŶ

7.00%

dĞŵƉŽƌĂƌǇ&ĂĐŝůŝƟĞƐĂŶĚŽŶƚƌŽůƐ

2.00%

/ŶƐƵƌĂŶĐĞ

1.00%

^ĂĨĞƚǇWƌŽŐƌĂŵ

0.50%

dƌĂŝŶŝŶŐĂŶĚĞƌƟĮĐĂƟŽŶƐ

1.00%

WƌŽĮƚ
ESTIMATE TOTAL
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SECTION 10: GLOSSARY AND TERMINOLOGY
Bridge Crane - A type of crane found in industrial environments. A bridge crane consists of parallel runways
with a traveling bridge or bridges spanning the gap.
Crane Runway Rail – A fixed parallel runway system consisting of a C-shaped steel channel or W-shape steel
beam that allows a bridge containing a hoist to travel along. Its limits define the hoist area of a bridge crane
system.
Bridge – A structural steel member consisting of a channel, beam, or tube running perpendicular to two bridge
rails that carries bridge crane hoist.
Hoist – A mechanical lifting device that may be manually or electrically operated mounted on the bridge crane
bridge that is structurally rated to lift materials overhead via rigging. If electrified, will contain radio controllers
that respond to the hoist controller.
Header Support Steel – Structural steel consisting of C-shaped steel channel, W-shaped steel beams, or HSS
steel tubing that is mounted to the underside of a building structure spanning the bridge rails perpendicularly to
transfer the bridge crane load to the building structure.
Lateral Sway Bracing – Structural support steel consisting of C-shaped channel or L-shaped angled connected from the support steel to the bridge rail to brace the bridge crane system from moving laterally during
operation.
Hanger Rods – Structural steel rods threaded at each end and connected to header support steel and bridge
rails via steel brackets to transfer structural load from crane runway rails to header support steel.
End Stops – brackets installed on crane runway rails to stop the crane bridge from traveling off the end of the
rails.
Conductor Bar – Steel channel or bar that contains electrical conductors to power bridge crane hoist and
controllers. Conductor bar is installed on the crane runway rails and crane bridge.
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