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Keith A. Dougherty is the Senior
Estimator for Estes Company, and a
general contractor in Davenport,
Iowa. He has worked as an estimator/
project manager and as a chief
estimator for 12 years. He earned a
Bachelors of Science in Construction
Science from the University of
Oklahoma in December of 1985.

He started in Williamsburg, Virginia
with Henderson Inc. preparing
competitive bid estimates for federal
work at 12 military facilities
throughout the Tidewater Virginia
area. He proceeded to Dubuque,
Iowa where he became Chief
Estimator for Conlon Construction Co.
There he oversaw competitive and
negotiated projects locally, as well as
in 18 states for a nationally known
retail store chain.

INTRODUCTION

This paper shall address the cost
of framing an exterior load bearing
wood framed wall system. The
components of this system will be
shown using dimensional material,
although pre-engineered wood
products are available they will not
be presented in this paper. While
there are many types of wood framed
wall systems, i.e. interior load or non-
load bearing, balloon wall framing; I
will focus on exterior load bearing
systems.

A) MAIN CSI DIVISION -
Division Six (6) Carpentry

B) SUB-DIVISION -

Section 06050 Fasteners
Adhesives

Section 06100 Wood Framing
Section 06150 Sheathing
Section 06300 Wood Treatment

and

C) BRIEF DESCRIPTION -

Exterior load bearing wood framed
all systems are found on many types
of projects, most notably is the
construction of residential housing
throughout the country. Additionally
many multiple housing facilities such
as apartment and condominium
complexes are erected utilizing wood

framed structures. This paper is based
upon using an exterior load bearing
wood framed wall system for a
multiple story housing facility. This
wall system shall typically bear on a
concrete slab-on-grade or foundation
wall of either concrete or masonry.

TYPES AND METHODS OF
MEASUREMENT

The wood materials utilized in this
system are classified by species,
dimensional size and length.
Dimensional lumber is quantified and
purchased in several ways. Material
suppliers will buy and sell material
by the thousand board foot (mbf). If
requested material can be estimated
by the lineal foot, square foot or piece.
For the purpose of this paper and
sample estimate quantities shown
shall be per thousand hoard foot.

It is important to note that the
length of material will affect the
purchase price of the material. Due
to the dwindling supply of long
straight trees, the longer the piece
required for the work the higher the
purchase price for the material. Also,
dimensional material is only available
for purchase in even lengths. Sheet
goods are typically purchased in their
standard size, which is four feet wide
by eight feet long. Materials can be
purchased in non-standard sizes for
additional cost, which must be
weighed against the savings in labor
costs. When estimating by thousand
board foot the required sizes and
lengths must be evaluated to assign
the proper price for each material
type.

Conversion factors for board foot
estimating can be determined utilizing
the following method. First multiply
the estimated material length, in feet,
by its depth, in inches, and by its cross
section, in inches. Then divide by
twelve inches to achieve the board
footage. To calculate the thousand
board foot requirement, summarize
similar materials by size and length
required and divide this total by one
thousand feet to determine the total
amount required. Sheet goods or
plywood are also available per
thousand square foot. Their quantity
can be determined by taking the total
surface area covered and dividing by

one thousand feet to achieve this unit
of measure.

Should a project be specified
utilizing the metric measurement
system, the following conversions will
be required, as wood-framing material
is currently only available in U.S.
dimensions.

Metric Conversion
Linear Conversions

1 centimeter =0.394 inches
1inch =2.54 centimeters
1 foot =3.048 decimeters
Square Conversions

1 5q. centimeter =0.155sq. inch

=6.452 sq. centimeters
=9.2903 sq. decimeters

1 sq. inch
1 sq. foot

FACTORS TO CONSIDER
FOR TAKE-OFF AND
PRICING

After completing a thorough
review of the contract documents, it
is important to establish workflow
patterns and material lay down areas.
Storage of wood framing materials can
require a substantial area for
stockpiling. This must be properly
evaluated at the time of bid since a
discount may be offered for taking
all the materials required at one time
verses daily deliveries. Factors to be
considered to see if the discount is
justifiable are:

1. Will a satisfactory work flow pattern
be established and maintained
utilizing large material lay down
areas?

2. Is there enough open area available
to receive all or large portions of the
materials?

3. Is the area suitable for storage or
will a stone base be required to
stabilize the area?

4. Will a security fence or individual
be required to prevent theft?

5. Will labor increase substantially
due to excessive material handling
and storage yard cleanup?

6. Will additional equipment be
required to handle material?

The above concerns are more
critical when working on large multi-
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unit fucilitics where large quantities
of material will be required on a daily
basis. Discussion with local suppliers
will also assist in this decision process
since they may not be able to properly
supply a project on a daily basis.
Smaller projects with less material
requirements can typically be priced
using 4 one time or periodic deliveries
to accommodate project
requirements.

Labor productivity should be
evaluated for all jobs to establish the
predicted productivity rates. Large,
repetitious projects may have high
productivity rates, while small one
time or complex projects may require
substantially lower productivity rates.
This is due to the loss of the learning
curve required to achieve higher
production.

Knowledge of manpower and
material availability are critical at the
time of bidding. If either is in short
supply they could substantially effect
the overall completion date of a
project as well as anticipated labor
productivity rates. Again this is more
critical on large projects than on small
ones.

Geographical location of the
project can also impact project
completion and productivity. Projects
located in the northern regions
experience limited good weather
construction seasons. During this tie
labor availability will become a factor
due to the limited season and need
for many projects to be ongoing at
one time. While projects are
constructed during the bad weather
months, additional expenses may be
incurred due to reduced productivity,
temporary enclosures or temporary
heating that can be required. Another
concern for non-seasonal construction
is whether or not a finished slab will
be installed to provide a proper work
area for framing operations to occur.
If a good working surface is not
available it may be required that the
wall sections be built off site in a
controlled warehouse facility and
transported to the site for field
erection. This must be properly
cvaluated to determine lost
productivity and quality on site verses
the increased cost of transporting wall
panels.

Projects located in the southern
regions will experience longer or
vear round construction seasons and
may be less impacted by labor
availability. Certain southern regions
will experience problems duce to
excessive heat which may reduce
productivity or require shorter work
davs.

Additional factors to consider
include: How accessible is the point

of work for personnel and material?
Will temporary access stairs, scaffolds
or hoists be required? Will temporary
material landing platforms be required
due to reach restraints for equipment,
building size or design constraints?

OVERVIEW OF LABOR,
MATERIAL, EQUIPMENT
AND MARK-UP

Upon complceting the review of the
contract documents and establishing
work flow and material lay down
arcas the detailed tkeoff can begin.

Exterior load bearing wood framed
walls are typically erected on
previously placed concrete slabs on
grade or foundation walls. In some
regions foundation walls are erected
utilizing concrete masonry unit
construction. Either version of the
bearing surface can present problems
and should be reviewed for items
such as:

1) Steps in the wall which will vary

wall framing heights.

2) Anchor bolt or other fastening
method for attaching wall to
foundation including spacing of
such items.

3) Height of wall from adjacent
grade which may require
handrails for fall protection.

4) Requirements for finishing or
leveling of foundation wall
surface.

5) Number of comners in the wall
systern.

Where multi-story construction is
utilized, exterior walls can be framed
on top of lower level walls, ballooned
framed or most commonly, directly
onto the floor system erected on top
of previously crected lower level
walls.

Standard practice for wood wall
construction is to assemble the wall
into a pancl on the surface provided
and tilt up or raise the panel o stand
where required. While this is an
assembly process to construct panels
each component must be looked at
individually.

Wall framing begins with the layout
of sill or sole plates and the first top
plate. Layout will include locating and
establishing anchor bolt paterns, stud
framing spacing. wall corners, interior
wall intersection points and locations
of all openings to be frumed into the
wall system. In addition it is important
to review what finish products will
be attaching to the wall system in
some instances additional swuds or
vertical blocking mav be required and
incorporated into the plate layout to
meet finish product fastening

requirements. Common practice is
that sill plates or any framing material
which come in contact with concrete.,
masonry or earth should be treated
with 4 wood preservative treatment.
As such, this item while taken off with
the top plates will need to be priced
separately. The sill plate will require
additional attention as it may require
drilling for previously placed anchor
bolts or the installation of drilled
expansion anchors to anchor the plate
to the foundation. Local code may also
dictate the use of a sill sealer to be
installed under the sill plate. This
material can range from a
compressible foam to building felt.
The required quantity can be derived
from the sill plate lineal foot
measurement and noted to be the
same width as the dimensional
framing required. Upon establishing
the lineal footage for the plates and
layout time required. This material can
range from a compressible foam to
building felt. The required quantity
can be derived from the sill plate lineal
foot measurement and noted 1o be
the same width as the dimensional
framing required. Upon establishing
the lineal footage for the plates and
layout time required it is time to
proceed to the calculation of the studs
required.

Stud spacing is established by the
contract documents, industry standard
is sixteen (16") inches on center. The
quantity of studs required can be
established by taking off the following
two items.

1) Take the total lineal footage of

wall to be framed and divide by

the specitied stud spacing, add one
stud per measured wall to start the
spacing sequence.

2) At each corner or intersecting

wall location two additional studs

must be provided to aliow for
proper anchoring of the adjoining
wall system.

Adding these together and then
multiplying them by the length of stud
required rounded up to the nearest
even foot dimension will provide the
total lineal feet of studs required. If
the wall height does not correspond
to even material dimensions or to the
use of pre-cut studs, the labor
required to cut each stud to its needed
length must be included.

Additionally, labor productivity
must account for the fact that each
stud must be checked for warpage
and crown and then individually
placed on the slab for fastening to
the sill plate to begin panel assembly.

The next component of the wall
system is the development of all
openings required. At each opening
the studs previously counted must be
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by taking the total wall length and above where manpower alone can IR
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critical, as it may require the use of

equipment to crect the wall panel or
delay the sheathing installation until
after the panel is erected and require
the use of scaffold or lifts to complete
installation.  For the wall pancel
erection additional material and labor
will need to be estimated to provide
for wind bracing and stabilizing of the
wall panel. Upon erection of multiple
wall pancls the second top plate is
installed to help tie the panels
together and solidify the wall system.
This items labor must be estimated
separately as it is installed in the air
and may require the use of ladders
or scaffolds to reach, and as such, is
much slower to install than plates that
are installed while the panel is laying
on the surface. Crew sizes will vary
in size or quantity. On larger projects
there could be three crews, one for
layout, one for stud framing and one
for sheathing. This multiple crew
setup should allow for an increased
learning curve and higher productivity
for the project. Available equipment
will also impact crew sizing. The use
of air powered equipment for
fastening and forklifts to move and
stockpile material may reduce crew
sizes needed.

Material mark-ups for waste will be
required and will vary for each
project. The estimator will need o
monitor this factor throughout the
estimating phase to determine if large
quantities of cut materials will be left
or will the project work to mostly even
dimensions thereby reducing wasted
materials. These factors can range
from as little as three percent too as
high as 15 percent.

Labor mark-ups may be required.
Some factors that nced to be
considered would be: will the project
require overtime, second or third shift
work, weekend or holiday work.
Each of these items will require
separate adds to adequately cover the
labor cost that could be incurred.

RISK CONSIDERATION

There are several risks that must
be considered when estimating a
project of this type. They include,
pricing, manpower availability and the
impact of OSHA requirements. Each
item must be evaluated individually
1o establish their impact on the overall
project.

The first risk in pricing of 1 wood
framed wall system is the cost of the
material itself. The lumber market is
very volatile and susceptible to
regional disasters causing instant
shortages of material.  As such, the
time of year, length of time that the
price quote is good for and current
industry trends must be evaluated to
properly price or mark-up material.

Another risk is the availability of

manpower. Should the project occur
in a area where construction is
prospering. labor may be more
expensive o hire or not available and
so must be brought in from outside
of the area. When labor is imported
per diem expenses may need to be
added to the labor cost.

The last risk is the requirement that
the project be constructed in
accordance with OSHA standards.
Proper evaluation must be given to
the need for fall protection, safety
harnesses, guardrails, spotters or other
personnel protection that may be
required. These costs may be
included in a projects general
condition or in the appropriate
subsection of the estimate.

While it can be difficult to predict
the full impact of these risks, it is
important that they be evaluated
during the estimating process. The
larger the scope of the job the greater
the impact and more difficult the
analysis will be.

RATIOS AND ANALYSIS

There are numerous reference
materials available such as R.S. Means,
Walkers, National Construction
Estimator, that will cover nearly all
wood wall framing systems. These
reference materials can be used as a
base guide in comparison to the final
detailed estimate. It is important to
remember that these are for reference
only and do not reflect job site
conditions, project requirements Or
local productivity factors.

In my experience large,
complicated, multi-level construction
have a cost split of 65% labor to 35%
material. This is due to the excessive
material handling and more complex
configuration of these types of
projects. While labor productivity is
high, the labor content is also high
due to the additional cutting and
handling of the wall sections.

For projects, which are smaller and
simpler in design, the cost is evenly
split, in my experience. This can hold
true even for multi-level construction,
if the design is simple and allows for
maximum labor cfficiency.

Finally, another useful source of
information is historical job cost and
performance information.  Accurate
field tracking of previous projects will
provide considerable insight to local
productivity capabilities and crew
sizing for future reference. Again this
information must be interpolated
between the projects.

MISCELLANEOUS
PERTINENT
INFORMATION

As with any scope of work in this
industry there are additional items that

are required to complete the work that
cannot easily be quantified by
completing a dimensional takeoff.
Specific examples for wood wall
framing are as follows: Nails, glue
and miscellaneous fasteners can be
calculated as a percentage of material
or labor depending upon your
company's preference. This
percentage would not include any
foundation or floor slab structural
connectors as these items can be
calculated as a percentage of material
or labor depending upon your
company's preference. This
percentage would not include any
foundation or floor slab structural
connectors as these items can be
quantified and individually are very
expensive, and should be accounted
for separately for both labor and
material. The cost of small tools, i.e.
skill saws, cut off saws, air guns, can
also be calculated as a percentage of
labor.

Non productive labor should also
be included to cover material
coordination and labor supervision.
Additional labor may also be required
for rough cleaning of waste material
and banding and disposal of it. E

GLOSSARY OF TERMS

Ftg. - Footing

G.W.B. - Gypsum wall board

mbf -  Thousand board foot

0.C. - On center

OSHA - Occupational Safety and
Health Administration

P.T. - Preservative treatment
P.W.- Plywood
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How to Estimate the Cost of a Wood Framed Wall System
Sample Estimate
fProject Estmate Date: May, 1968
Jjob # NA
flocaton | [NA
JArchitect INA
= DESCRIPTION L | W H | & {TOTAL QTY] UNIT | MATYL UNIT COST | TOTAL MATERIAL [LBR PRODUCTION] RODUCTION UNi | TOTAL DAYS | LBR COST DAY | TOTAL LABOR | EGUIPMENT _|
| T2z 172 x 18" Anchor Bolks
" 1| Supply Yo Fdn Conts
Seciion, 3 0. 5 45,00
W Seston 37 0C 3 e
[05160 | [Si Sesler 0.05 300 1200 Infiicarpidey 005 320.00 6]
}@P.T.SIPH- % |
60 Inft walt ueng 16 mef = 4 pes | 16| 4 __{ ;‘7
64 A8 FIZ 1000 toat 750 B0
|oe1oo 246 First Top Plets 200 3640
I[ Usbor o Layout & inetal Plates T oas|mibticarpiosy 0.7 32000] 5]
06100 | |24 Pre-Cit 10" Stude, 16° O.C.
20 Wk 16 0C. 19) 18]
4T Wall Saction, 16 O.C. 10| 3
[Extarior Cormer 0] 3
Jintarior To Exterior Wall intersectio | 10 2
[Door & Window Jeck Suds o] | sl 2
|Sub Total Shude
1610 Inft 2B N Z 71000 fest 800 366.00| 1.6]mbticarpidey —038] 320.00 1%
06100 248 Second Top Plats wiScaffold O.WINH 3s_aoi 0.24 027 320.00] [ 5|
06160 Door & Window Hesders. 12
Door T Wide x T Tel i 3| 120k
'Window & Wide x 4' Tal 10| 3| 0jirk
Eﬁml‘w&n T 53] 30[nh
Window 3 Wide x & Tal 4 3] 2[R
B[t
B4 R 1 Z 1211000 feat 0,168 mor 850 142.80| a5 [E"] T0.00] 108
06750 17Z COX PW Spacers @ Headers| 4 2 alqn
10| 2 Z0{sqht
5| 4 Dlsgh
4 2 Blagn
56[eqh
|Round Sqft Up To Even Sheets [
|64 eqft 1000 foet 0.064]miA 450l :’zs,aoI 03512 013
{ 1 1
loewoo m;:(s:‘:\fvt;waamsa f:'.? z{ prgsicarp %
06100 | 1246 Foriz. Bloc Sajnit |
64 Inf X296 11271000 fouk 0.064 [mbx 600 36.40 o,u} pidey [XE]
06156 5 CDX PW z %}__: 3-@
| 660.064
Round To Even Sheets [3)
I 608 aqh/1000 feat 0.608]mbr 500] 304.00] 753, P 040
Labor To Gt PW @ Openings 5 prgcarpidey o.aa}
I}_usuoo [Wall Parei Erection Jlench 635
524 Wak Braces 8§ 0.C.
160 Inft X756 121000 feet w 0 J?gﬂ 550| W 1 piday 0.18]
06100~ " " [Non-Productive Foreman 4 i 4[hours. B pidey 0.50(
¥ hour par day
100 Lunbor Hawd Materiel 4 2 "8lhours 8|hourAsboridey 1.00]
I[W f::pq 4] 1 4 ‘l’
"n't:-: Fours 8[hourfaboriday 650
I
I' Sub Total Meterial 4 Labor $1,220.80
Winc. Nade, F estonel 5.00% $61.04) “|Small Tools
Salos Tax 5.00%) $81.08]
TWaste 5.00% 361.04 Total Labor
(Total Muterial $1,403.92| Total Material
ol Equ
Total Cost
T
Calendar of Events
July 1999 September 1999 November 1999
ASPE Annual Convention Technical Boards Meetings Board of Trustee Meeting
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5 Central Regional Meeting
Playhouse Square - . ~th
. . Chicago, lllinois, 7
Estimating Academy
Cleveland, Ohio HOTEL - TBD
14th _ j5th JCMS Symposium
Wyndham Cleveland Hotel at Chicago, llinois
Playhouse Square McCormick Place, 8th — 10th
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