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Introduction

Most construction estimators accumulate tables, man-hour records,
and useful data during their entire career. Few ever organize and compile
this valuable information into a form that could be used by other
estimators. This manual is an attempt to assemble in a convenient form
a career’s worth of estimating reference data.

The content of the book is limited to estimating reference materials; no
dollar costs and very little engineering data are inciuded. If you need
engineering, architectural or doilar cost data, many other publications
are available. Nowhere in this book do we explain how to compile an
estimate. Again, many other books explain estimating procedures.

We generally follow the Uniform Construction Index format to organize
the book into sections. If you've used the 16 division UCI system before,
you’ll have no troubie turning right to the section that has the informa-
tion you need. For those not familiar with the UC! system, an exhaustive
index is provided at the back of this book.

The information you find here falls into four categories: Construction
Descriptions, Conversion Tables, Material Tables, and Labor Tables,

Construction Descriptions

it’s difficult or impossible to estimate the cost of any. work you can’t
visualize. Consequently, many pages of text.and illustrations.are includ-
ed in this book to familiarize you with the work involved. But a much
larger volume would be needed to describe all'construction work. In fact,
a whole library of books would be reguired. The descriptions included
here only highlight information that, wili be of particular interest when
estimating the type of work covered.

Conversion Tables

Every estimator needs to makeiconversions: from tons to cubic yards;
from linear feet to board feet; from bank to loose measure. There’s no
substitute for the exact conversion table you need, and this manua! will
most likely have what you’re looking for.

Material Tables

Properties of materials are an important subject for every construction
estimator: What types of materials are generally available, in what
finishes, in what weights, in what sizes? A good, non-technical summary
of key materials and how they are used will be found in many sections.

Labor Tables
Most of this book is devoted to man-hour estimating tables, and for good

reason. The labor required is a key element in every construction
estimate. Because there are so many labor tables in this book, and

because labor is such an important part of every estimate, an in-depth
explanation of the labor tables is appropriate.

Experienced construction estimators recognize that no two jobs are ex-
actly alike. Labor productivity varies widely from job to job, even if the
crew remains the same. Thus, judgement is an essential element in every
construction estimate. And judgement will be required when using the
labor tables in this manual.

The man-hour tables in this book are not based on “ideal” conditions.
They assume conditions typical of what most contractors encounter on
better planned and managed jobs. The labor productivity indicated in the
tables will apply to the extent that these conditions apply to the job you
are figuring. Where conditions differ, modification will be necessary.

Specifically, the man-hour tables are based on the following assump-
tions:

Size of'the job is moderate, about what most contractors handling this
type of work are accustomed to bidding.

The materials needed are readily availabie at a storage point relatively
close to the point of installation. The materials are service grade and
meet generally accepted standards for the type of use intended.

Layout and instaliation are relatively uncomplicated because the plans
and specifications are adequate, access to the work is good, and work
done by other trades was done according to the plans and is profes-
sional quality.

Labor productivity is fair to good. The crew is experienced in this type of
work, motivated to compiete the work as required, and is just large
enough to get the job done using routine procedures.

Temperature and working conditions do not adversely affect progress of
the job.

Tools and equipment appropriate for the job are available and used to
best advantage during the course of construction.

Work is professional quality. However, exceptional work involving great
detail, decorative materials, custom treatments or unique skills is not
considered. Any defects or omissions are remedied before the crew
leaves the job site.

Only new construction is involved. Repair, repiacement and remodeling-
type work often involves problems of limited access, matching of
materials, working with non-standard sizes, patching, and contro! of the
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construction environment. The tables will be a useful guide to the extent
that repair or remodeling work is similar to new construction.

Scope of the Work Described

The man-hour tables in this book will be a useful guide if you can
visualize what work is included and what work is excluded from the tasks
listed in each table. No man-hour estimate is useful if there is con-
siderable doubt about what the figures actually cover. Most iabor tables
in this book have a footnote which should clarify the scope of work in-
cluded. But it would be nearly impossible to describe in detail every ele-
ment of each man-hour estimate.

it is safe to assume, however, that every task essential to performing the
work has been included in the estimate. If the scope of work covered still
is not clear, understand that estimates are for the “complete” job and in-
clude all of the associated work usually performed along with the named
task unless noted otherwise.

But be aware that most tables include work by only one trade classifica-
tion. This should help you define what is included and excluded from
each table. For exampie, man-hours for installing a cabinet (by a
carpenter) would not include the time to stain and seal the cabinet (by a
painter).

Two categories of work are specifically included and exciuded from the
man-hour tables:

Non-productive labor is not included unless noted otherwise. On iarger
crews it is assumed that the supervisor works along with the crew when
not actually directing the work.

Mobilization and demobilization on the site are inciuded. Time usually
spent unloading tools, materials and equipment, and preparing to do the
work is included in the man-hour estimates. So is time spent reloading
tools and equipment at job completion and cleanupof surplus material.
Naturally, no travel time or delays off the site are inciuded uniess
specifically noted.

How Accurate are the Tables?

The figures published here are the resuit of actual observations compil-
ed, interpreted, and verified by professional estimators. This implies an
exercise of judgement. And it should be clear to the user that this
manual is the product of personal judgement. Crew productivity varies
widely. Even the most well-informed, professional judgement can not
guarantee that the figures here will apply to the job you are estimating.

In the aggregate the man-hour estimates in this manual will be accurate
to within about 20% on most jobs where conditions are similar to the
conditions outlined. On most of the remaining jobs the figures wili be too
high by 20% or more — estimating more man-hours than are actually re-
quired. This is intentional, as an estimate slightly too high is better than
an estimate slightly too low. Most contractors would agree.

Let’s look at an example. This book lists labor installing asphalt strip
shingles at 1.5 man-hours per 100 square feet. A skilled shingle
specialist working under ideal conditions on a larger job will be able to
handle considerably more work than this. You’ll hear claims of 200 or
more square feet per man-hour. At that rate a two man crew would finish

two 1600 square foot roofing jobs in a day. That’s an excelient rate. But
it’s not a rate most estimators should use until they saw their crews pro-
duce results like that on several jobs.

Now look at the other extreme. Estimators who have figured asphalit
shingles on commercial, better industrial or military jobs claim that 2 to
2.5 man-hours per 100 square feet is a reasonable figure. We don’t doubt
the validity of these estimates for that type of work.

Most jobs fall between these extremes. Many experienced roofing con-
tractors would insist that their crews can average close to 100 square
feet per man-hour. Thus a two man crew would finish that 1600 square
foot job in one 8 hour day. That's 33% faster than the 1.5 man-hours
listed on page 192 of this manual.

Again, we don’t doubt the validity of these figures. But we recognize that
they are based on specialized crews working under experienced super-
visors and with exactly the right equipment.

To summarize, reasonable estimates foninstalling asphalt strip shingles
may vary from .5 to 2.5 man-hours\per square, with most experienced
crews producing about 100/square feet per hour.

Why the difference? There are.many reasons. The highest and lowest
productivity rates vary/from the conditions outlined above and probably
don’t include andexclude the same tasks. Many shinglers can put down
200 square ‘feet of shingles in an hour. But every shingle job involves
checking and cleaning the deck, moving tools and materials into place,
laying out the job, placing feit and starter strips, some flashing work,
making minor repairs and clieanup. All of this should be included in any
realistic estimate and is included in the 1.5 hour estimate in this book.

Another difference is the type of work itself — even though the material
applied fits the same description. Commercial jobs nearly always
receive higher quality workmanship than the typical residential job.
Every tradesman worthy of your payroll will give more care and attention
to a highly visible roof on a commercial building covered with top quality
shingles than a garage roof using strictly standard grade shingles.

Recognize also that an experienced crew working under the direct super-
vision of an owner-entrepreneur will out-produce less motivated
tradesmen on nearly every job. And a crew working on a piecework basis
will do its level best to get the job done by quitting time so a return trip
isn’t necessary the next day.

No single figure will cover all work and a 500 word essay would be need-
ed to describe most common situations. in this book we have selected
what we feel are reasonable first approximations for labor productivity.
Use these figures when the productivity of the crew is unknown and the
exact type of work is not specified. in the case of asphalt strip shingles,
1.5 man-hours was our choice. And that brings us to our final, and most
important point.

Every man-hour estimate in this volume is a poor second choice when
compared to the figures you develop yourself from the work your crews
have handied. Your most reliable guide will always be your own cost
records. Where you must supplement your experience with the reference
data in this manual, we hope our judgement proves worthy of your trust.
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1 General Requirements

Tips for Maximizing Productivity

Order materials correctly and issue specific delivery times and
places. Make certain that the materials supplier understands the
correct amount to be delivered to the proper site at the proper job
at the proper time. This avoids delays and extra costs due to
incomplete material orders or delivery errors. Keep materials
lists up to date. Give your supplier instructions on how piles of
materials are to be built up.

Create a flexible material handling system. Because building
requires a wide range of materials, flexibility is very important.
Most builders have to perform a wide variety of work. Develop
systems capable of handling many different types of materials. If
possible, anticipate the breakdown of one system and have an
alternate ready to avoid delay.

Reduce all materials handling time to a minimum. Storing and
moving materials from one site on the job to another can be
avoided almost entirely with a good delivery system. Proper
materials placement on delivery at the site reduces hand carrying
and sorting. Move materials in quantity wherever possible. For
example, deliver the lumber package for rough framing (to_a
location predetermined by the supervisor or indicated on' the
drawings. Stack lumber in the sequence of use with, the first
material needed on top to eliminate the need for sorting and
restackina.

Use the best method of material handling. Find and use the best
way of handling the materials for each operation or phase of
construction. Methods vary between_operations due to differ-
ences in materials handled. The best method does not always
mean carrying the largest possible quantity with each trip. For
example, -if a small amount of brick is required for a house, the
brick should be packaged so that it can be carried by a
two-wheeled handcart rather than a forklift.

Use packaged and unitized materials. This discourages piiferage
and materials scattering and helps reduce the total cost of
materials. It also tends to speed up production because workmen
have no trouble finding the necessary materials when needed. For
example, have lumber delivered in banded stacks, have biock
delivered in pallet-sized units, and use boxes for tools and
equipment when possible.

Buy this complete title here: https://goo.gl/tJFYNO

Reduce interdependency of men and machines. Provide holding
or storage facilities so workmen can continue their operations
without being delayed by waiting for other men or machines. For
example, when material is raised with a forklift, have a storage
platform on the roof so the man below does not have to wait for
the man above to deposit each piece and return to take the next
piece.

Schedule for continuous flow of production and materials.
Schedule production so there is minimum distance between
jobsites. A diagram may help determine the best schedule.
Certain crews must make several trips to each jobsite. The need
for scheduling an even flow of materials and production should be

obvious. Schedules must include time for both production and

material delivery. For example,iassume lumber to be used in the
construction of two houses will be'delivered to the jobsites in one
truck. The material ¢an be unioaded much faster and placed in the
proper locationshwith a minimum of travel if the houses are
adjacent_ to'each other.

Use good housekeeping. Whenever possible, use unitized and
packaged material to keep good material together. Be certain that
material is not scattered around the jobsite and susceptible to
damage by vehicles and weather. Separate waste material from
usable material. This allows easier equipment movement around
each site.

Make full use of equipment. Use the right kind of equipment for
each job. Keep equipment operating near its maximum capacity
to provide the largest possible benefit. But don’t overextend the
capacity of equipment. Make sure operators are familiar with
each piece of equipment. Consider equipment use when
scheduling all work involving equipment. This keeps equipment
working on productive jobs and helps eliminate conflicts. For
example, don’t use a iarge capacity front-end loader for carrying
fumber around a jobsite. Don’t try to use a small loader to dig an
entire basement. Remember that your goal is to keep every piece
of equipment working all during every work day. No builder can
do this, but keep it in mind when buying equipment. Don’t buy
equipment that is going to stand idle much of the time. Nearly
anything you need only occasionally will be available at an equip-
ment rental yard. Your success as a builder is not measured by
the value of the equipment parked in your yard or on jobsites
each night. Your success is in the profit you make on each job
and at the end of each year.
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Use multipurpose equipment. Equipment flexibility depends on
the size of the operation and the type of construction done. In a
farge organization, specific uses of equipment can be justified.
But builders with a smaller volume must be able to perform a
variety of operations with each major piece of equipment. To keep
equipment operating continuously, you need equipment that can
perform several types of operations. For example, a front-end
loader with backhoe can be used for small excavation work and for
lifting and carrying materials. it can also be used for pulling tool
wagons and equipment such as concrete mixers around the
jobsite. A beit conveyor used for positioning gravel in the
basement can also carry shingies to the roof.

Use simple low-cost jigs and equipment. Job fabricated jigs and
simple toois can greatly reduce materials handling. For example,
build a plywood ladder out of 2’ x 6°’ lumber for moving plywood
to the first and second fioors. Make a simple chute out of plywood
for positioning gravel in the basement for slab base.

Select equipment carefully. When considering the purchase of
equipment, compare annual savings produced by the equipment
with the annual cost of the equipment. In determining equipment
cost, consider the initial price, capital costs, repair costs ‘and
operating costs.

Set up a maintenance program. Good maintenanceé extends
equipment life and reduces equipment downi\time. ifiequipment
is to operate properly when needed, it must be maintained.

Reduce worker fatigue. Good material \handliiig reduces worker
fatigue and allows operations to.be performed better and faster.
This is especially important when heavy, bulky or a large number
of items must be moved. For example, transporting concrete
block to the basement can be“exhausting work. Many masonry
jobs are 30% or more materials handling. Be especially alert to
reduce doubie handling when heavy materials are involved. Try to
get materials delivered close to the point of use and at the same
height if possible. This reduces fatigue and can significantly
improve production late in the day and during warm weather.
Increase safety awareness. Good materials handling methods
reduce on-the-job injuries and cut lost time. Time lost due to
injury normally costs more than a good materials handling
program. For example, place a waste box on each job to avoid
rehandling and stepping on discarded materials. This also
highlights waste and scrap material accumulation by putting it
where everybody can see it.

1 General Requirements

Don’t let the work expand to fill the time available. Most
tradesmen can drag out a task until it is compieted just at quitting
time. If your crews begin carrying tools back to the truck an hour
before quitting time and spend the last 15 minutes waiting in the
truck for four o’clock to arrive, you have a problem. if you don’t
do any other scheduling, scheduie the last hour of each day. Make
sure each lead man has a list of productive work that can be put
off until some job is finished just before the end of the day. If
nothing else, the crew can spend the time maintaining tools,
cleaning up the jobsite or moving materials to where they will be
needed the next day. Likewise, make it your policy that work
begins at the beginning of the work day. Some employees arrive
at work with the intention©f spending the first haif hour drinking
coffee, eating a roll and\discussing last night’s T.V. programs or
the morning news. An employee who needs a half hour to get
ready to go to work should arrive at the job a half hour early.
Use the lowest paid workers to haul materials. |f you look at most
building,tasks carefully, you will discover that about 40% of the
worksdoes not require highly skilled labor. Most crews should be
one hailf'laborers or apprentices, and the laborers or apprentices
shoutd do nearly all the materials handing. A single laborer can
often supply materials to two craftsmen working in different
trades. For example, if you have a one man finish carpentry crew
and a one man painting crew on the job, a single laborer may be
able to mix paint for the painter when he is not helping the
carpenter carry doors and hardware. Every crew of two or more
men on most jobs should include a iaborer or trainee to handie
materials.

Don’t waste valuable materials. Good material handling policy
requires that carpenters take the time to pick up and use every
sound piece of lumber over 11 inches long. There are probably
500 places in ahome wherea 12inch 2 x 4 or 2 x 6 can be used. At
$500 per thousand board feet, a 2 x 6 twelve inches long is worth
50 cents. Even at a cost of $20 per hour, it is worth a minute of a
carpenter’s time to pick up a 12 inch 2 x 6. At $500 per thousand
board feet, stud material costs considerably more than the labor
required to install or repair it. All scrap material is not waste
material. Educate supervisors on the differences: scrap is what is
left over after some material has been instailed; waste material
has no value for its original intended use. Scrap materials are
waste only if they can not be used economically somewhere else
on the job. Separate scrap and waste and encourage crews to go to
the scrap pile when they need bits and pieces to complete a job.
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1 General Requirements

Instruct your staff. Show your entire staff the importance of the
materials handling systems that you develop. Everyone should
assist in putting these systems into use. Workmen should be
trained in the correct methods for handiing materials.

Encourage vour supervisors to ‘‘microschedule.’” Some of the
most effective planning on a residential job is done by lead men
and foremen who have the appropriate materials available before
the need arises. As each task is finished, the skilled craftsmen
should be able to go directly to the next task. The tools and
materials should be prepositioned to where they are needed and
the lead man should have thought out just how the work will be
done. This type of planning pleases many craftsmen and frees
them to be nearly 100% productive. Once that task is progressing
smoothly, the lead man should begin to think about preparing for
the next task. This is scheduling on a very small and very personal
scale. Many crew leaders do it instinctively. Every leader should
““microschedule’’ for high productivity.

Use the smallest crew that can get the job done. There is a
tendency to have more people available to do the work than are
really needed. Job foremen often feel that they need more men or
could get the job done better if they had a larger crew: Thisis
especially true where the work is unpleasant, or, the working
conditions difficult. Make it clear to your foremen that they are to
use the smallest crew size that will get the job done on time. This
means that for many jobs only onesman will be assigned. Seildom
will you need a seven man carpentry crew, for example.

There are several reasons for using the smallest crew possible.
Delays occur on every job. There are many reasons why the work
can’t go forward temporarily. Many times, it is expedient to drag
out the work until quitting time for the day. There are just about
the same number of these delays on a given job when a small crew
is working as when a large crew is working. But where there are
more men, there are more manhours wasted during the delay.
Unfortunately, your lead man, foreman or superintendent may
not realize how much time is nonproductive. Look at your jobs
through the eyes of an industrial engineer. Spot time lost due to
unnecessary delay.
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Building Material Weights per Voilume

Asbestos 110-120 ibs. per C.F.
Brick
Common 22" x 4" x 8Y4”, 5.4 Ibs. =ach; 2.7 tons per 1000
Fire, standard 9” x 412" x 2%2", 7.0 Ibs. each; 3.5 tons per
1000
Hard 2Y4” x 414" x 82", 6.48 Ibs. each; 3.24 tons per 1000
Paving 2V4" x 4" x 812", 6.75 Ibs.'each; 3.37 tons per 1000
Paving 3'4" x 4” x 82", 8.75 Ibs. each; 4.37 tons per 1000
Soft 2V4" x 4" x 814", 4:32lbs. ‘each; 2.6 tons per 1000
Cement bag 94 Ibs. ®ach; bbl. weighs 376 Ibs.
Clay
Dry 63-95bs. per C.F.; 1700-2295 Ibs. per C.Y.
Fire 1304bs. per C.F.; 3510 Ibs. per C.Y.
Wet 120-140 Ibs. per C.F.; 2970-3200 Ibs. per C.Y.
Concrete 138 Ibs. per C.F.; 3726 Ibs. per C.Y.
Cinder concrete 112 Ibs. per C.F.
Gravel and limestone concrete 150 Ibs. per C.F.
Trap-rock concrete 155 Ibs. per C.F.
Crushed stone 100 Ibs. per C.F.; 2700 Ibs. per C.Y.
Gravel 95 Ibs. per C.F.; 2565 Ibs. per C.Y.
Hydrated lime 40 Ibs, per C.F.
Mortar 103 Ibs. per C.F.
Plaster of paris 98 Ibs. per C.F.
Reinforced concrete 150 Ibs. per C.F.
Sand
Dry 97-117 Ibs. per C.F.; 2619-3159 Ibs. per C.Y.
Wet 120-140 Ibs. per C.F.; 3240-3780 Ibs. per C.Y.
Shingles, bundles 24” long, 20” wide, 10” high weighs 50 Ibs.
Approximately 250 per bundle
Slag 1755-1890 Ibs. per C.Y.; 65-70 Ibs. per C.F.
Slag concrete 135 Ibs. per C.F.
Stone riprap 65 Ibs. per C.F.; 1755 Ibs. per C.Y.
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Live Load Allowances

Minimum Uniformly Distributed Live Loads

Live Load
Occupancy or Use in Lbs. Per S.F.
Apartments (see Residential)
Assembly halls and other places of assembty
Fixed seats 60
Movable seats 100
Balcony {exterior) 100
Bowling alleys, poolrooms, etc. 75
Corridors
First floor 100
Other floors, same as occupancy served
Dance halls, dining rooms and restaurants 100
Dwellings (see Residential)
Garages (passenger cars) 100
Fioors shall be designed to carry 150% of the
maximum wheel ioad anywhere on the fioor.
Grandstands (see Reviewing stands)
Gymnasiums, main tloors and balconies 100
Hospitals
Operating rooms 60
Private rooms 40
Wards 40
Hotels (see Residential)
Libraries
Reading rooms 60
Stack rooms 150
Manufacturing 125
Marquees 75
Office buildings
Offices 80
Lobbies 100
Residential
Multifamily houses
Private apartments 40
Public rooms 100
Corridors 60

1 General Requirements

Live Load Allowances (Continued)
Miminum Uniformly Distributed Live Loads

Live Load
Occupancy or Use in Lbs. Per S.F.
Dwellings
First floor 40
Second floor and habitable attics 30
Uninhabitable attics 20
Hotels
Guest rooms 40
Public rooms 100
Corridorsserving public rooms 100
Public corridors 60
Private corridors 40
Reviewing stands and bieachers 100
Schools
Classrooms 40
Corridors 100
Sidewalks, vehicular driveways, and yards subject
to trucking 250
Skating rinks 100
Stairs, fire escapes, and exitways 100
Storage warehouse
Light 125
Heavy 250
Stores
Retail
First-floor, rooms 100
Upper floors 75
Wholesale 125
Theaters
Aisles, corridors and lobbies 100
Orchestra floors 60
Baiconies 60
Stage floors 150
Yards and terraces, pedestrian traffic 100
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Dead Loads — Approximate Weights per
Square Foot

Roof or Ceiling Type Pounds
Roofs
Asphalt, felt and gravel {3-5 ply built-up) 5-6%
Asphalt, felt and slag {3-5 ply built-up) 4%2-5%
Composition 3-ply 1
Concrete, cinder (per inch thickness) 9
Concrete, nailing {per inch thickness) 8
Corrugated aluminum {.024" thick) Ve
Corrugated asbestos (%’-3/8"* thick) 3-4%
Corrugated iron-steel (20-18 gauge) 2-3
Gypsum slab (per inch thickness) 8
Sheathing boards (1’ WP, Spr., Hmlk.) 2% -3
Shingles, asbestos 3-6
Ceilings
Gypsum lath and plaster (3/8°" plus 1/2" thick) 5%
Lath and %" plaster 8
Suspended metal lath and plaster 10
Gypsum board (%" thick) 2

Inch Fractions to/Decimal Equivalents

1/32
1/16
3/32
1/8

17/32
9/16
19/32
5/8

[ I TR 1}

Koo

.03125
.0625
.09375
125

63125

.562b
.59375

.625

5/32
3/16
7/32
1/4

21/32
11/16
23/32
3/4

I I

It

ol

.15625
.1875
.21875
.250

.65625
.6875
.71875
.750

9/32 = .28125
5/16 = .3125
11/32 = .34375
3/8 = .375

25/32 = .78125
13/16 = .8125
27/32 = .84375
7/8 = .875

13/32 = .40625
7/16 = .4375
15/32 = .46875
1/2 = .500

29/32 = .90625
15/16 = .9375
31/32 = .96875
1 =1.0000

Building Material Weights
Per Square Foot

Block, creosoted wood,

3” 15.00
Boards, fiber insulating

17 1.50

%" 1.10

Ve 0.80
Ceiling, wood

% 2.50

% 1.80

Yo 1.40

%" 1.10
Copper, sheet 1.00
Lead, sheet 4.00 to 8.00
Plywood

Ya” 0.70

%e 1.00

% 1.10
Shingles

Asphalt 2.00 to 3.00

Wood 2.50
Slate 10.00
Tile, plain 9.00 to 12.00
Tin, painted 1.00
Zinc, sheet 1.00 to 2.00

Use these figures when determining
dead loads on floors and roofs.
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Area and Volume Conversions

Area of a square = length x breadth or height.

Area of a rectangle = length x breadth or height.

Area of a triangle = base x V2 altitude.

Area of parallelogram = base x altitude.

Area of trapezoid = altitude x % the sum of parallel
sides.

Area of trapezium = divide into two triangles, total their
areas.

Circumference of circle = diameter x 3.1416.

Circumference of circle = radius x 6.283185.

Diameter of circle = circumference x .3183.

Diameter of circle = square root of area x 1.12838.

Radius of a circle = circumference x .153155.

Area of a circle = half diameter x half circumference.

Area of a circle = square of diameter x .7854.

Area of a circle = square of circumference x .07958.

Area of a sector of circle = length of arc x V2 radius.

Area of a segment of circle = area of sector=of ‘equal
radius minus area of a triangle, when the segmentsis
less, and plus area of triangle, when segment is
greater than the semi-circle.

Area of circular ring = sum ofithe diameter of the two
circles x difference of the diameter of the two circles
and that product x .7854.

Side of square that shall equal‘area of circle = diameter x
.8862.

Side of square that shall equal area of circle =
circumference x .2821.

Diameter of circle that shall contain area of a given square
= side of square x 1.1284.

Side of inscribed equilateral triangle = diameter x .86.

Side of inscribed square = diameter x .7071.

Side of inscribed square = circumference x .225.

Area of ellipse = product of the two diameters x .7854.

Area of a parabola = base x 2/3 of altitude.

Area of a regular polygon = sum of its sides times per-
pendicular from its center to one of its sides divided by
2.

Surface of cylinder or prism = area of both ends plus
fength and times circumference.

Surface of sphere diameter x circumference.

Solidity of sphere surface x 1/6 diameter.

Solidity offsphere cube of diameter x .5236.

Solidity of sphere cube of radius x 4.1888.

Solidity of sphere cube of circumference x .016887.

Diameter of sphere = cube root of solidity x 1.2407.

Diameter of sphere = square root of surface x .56419.

Circumference ot sphere = square root or surtace x
1.772454.

Circumference of sphere = cube root of solidity x 3.8978.

Contents of segment of sphere = (height squared pius
three times the square of radius of base) x (height x
.5236).

Contents of a sphere = diameter x .5236.

Side of inscribed cube of sphere = radius x 1.1547.

Side of inscribed cube of sphere = square root of
diameter.

Surface of pyramid or cone = circumference of base x -
of the slant height plus area of base.

Contents of pyramid or cone = area of base x ¥ altitude.

Contents of frustum of pyramid or cone = sum of
circumference at both ends x %2 slant height plus area
of both ends.

Contents of frustum of pyramid or cone = multiply areas
of two ends together and extract square root. Add to
this root the two areas and x ¥ altitude.

Contents of a wedge = area of base x 12 altitude.

It
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Square Measure

1 square centimeter 0.1550 square inch
1 square decimeter 0.1076 square feet
1 square meter 1.196 square yard
1 acre 3.954 square rods
1 hectare 2.47 acres
1 square kilometer 0.386 square mile
1 square inch 6.452 square centimeters
1 square foot 9.2903 square decimeters
1 square yard 0.8361 square meter
1 square rod 0.259 acre
1 acre 0.4047 hectare
1 square mile 2.59 square kilometers
144 square inches 1 square foot
9 square feet 1 square yard
30% square yards 1 square rod
40 square rods 1 rood
4 roods 1 acre
640 acres 1 square mile
Linear Conversions

1 centimeter 0.3937 inches

1inch 2.54 centimeters

1 decimeter 3.937 inches or 0.328 foot

1 foot 3.048 decimeters

1 meter 39.37 inches or 1.0936 yards

1 yard 0.9144 meter

1 dekameter 1.9884 rods

1rod 0.5029 dekameter

1 kilometer 0.62137 mile

1 mile 1.6093 kilometers

Buy this complete title here: https://goo.gl/tJFYNO

Square Tracts of Land

Length of One Side of
Acres Square Tract, L.F. Area S.F.

1/10 66.0 4,356
1/8 73.8 5,445
1/6 85.2 7,260
1/4 104.4 10,890
1/3 120.5 14,520
1/2 147.6 21,780
3/4 180.8 32,670
1 208.7 43,560
14 255.6 65,340
2 295.2 87,120
2% 330.0 108,900
3 361.5 130,680
5 466.7 217,800

Volume Conversions

1 cubic centimeter 0.061 cubic inch

1 cubic inch 16.39 cubic centimeters
1 cubic decimeter 0.0353 cubic foot
1 cubic foot 28.317 cubic decimeters
1 cubic yard 0.7646 cubic meter
1 stere 0.2759 cord
1 cord 3.624 steres
1 liter 0.908 dry quarts or 1.0567 liquid quarts
1dry quart 1.101 liters
1 liquid quart .09463 liter
1 dekaliter 2.6417 gallons or 1.135 pecks
1 galion 0.3785 dekaliter
1 peck 0.881 dekaliter
1 hektoliter 2.8375 bushels
1 bushel 0.3524 hektoliter
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1 General Requirements

Length Conversion Tables for English to
Metric Systems

Inches
Centimeters Example: 2 inches = 5.08 cm
Feet
Meters
Yards
Meters Kilometers Miles Meters Yards Meters Feet Centimeters Inches
Miles
Kilometers Miles Kilometers Yards Meters Feet Meters Inches Centimeters
1 0.62 1.61 1.09 0.9 3.28 0.30 0:39 2.54
2 1.24 3.22 2.19 1.83 6.56 0.61 0.79 5.08
3 1.86 4.83 3.28 274 9.84 0.91 1.18 7.62
4 2.49 6.44 437 3.66 13.12 .1.22 1.57 10.16
5 3.11 8.05 5.47 4.57 46.40 1.52 1.97 12.79
6 3.73 9.66 6.56 5.49 1968 1.83 2.36 15.24
7 4.35 11.27 7.66.06.40" 2297 2.13 2.76 17.73
8 4.97 12.87 875 .7.32w26.25 2.44 3.15 20.32
9 5.59 14.48 984 '8.23 2953 2.74 3.54 22.86
10 6.21 16.09 10.94 9.14 32.81 3.05 3.93 25.40
20 12.43 32.19 21.87 18.29 65.62 6.10 7.87 50.80
30 18.64 48.28 32.31 27.43 98.42 9.14 11.81 76.20
40 24.85 64.37 43.74 36.58 131.23 12.19 15.75 101.60
50 31.07 80.47 54.68 45.72 164.04 16.24 19.68 127.00
60 37.28 96.56 65.62 54.86 196.85 18.29 23.62 152.40
70 43.50 112.65 76.55 64.00 229.66 21.34 27.56 177.80
80 49.71 128.75 87.49 73.15 262.47 24.38  31.50 203.20
90 55.92 144.34 08.42 82.80 295.28 27.43 3543 228.60
100 62.14 160.94 109.36 91.44 328.08 30.48 39.37 254.00
Basic Metric Length Relationships
One Unit
{Below)} Equals Millimeters Centimeters Meters Kilometers
Millimeter {mm) 1. 0.1 0.001 0.000,001
Centimeter {cm) 10. 1. 0.01 0.000,01
Meters 1,000. 100. 1. 0.001
Kilometer (km) 1,000,000. 100,000. 1,000. 1.
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1 General Requirements

Weight' Conversion Tables for English to
Metric Systems

Metric Ton Short Ton Kilograms Pounds Grams Ounces

Number Short Ton Metric Ton Pounds Kilograms QOunces Grams
1 1.10 0.91 2.20 0.46 0.04 28.4
2 2.20 1.81 4.41 0.91 0.07 56.7
3 3.31 2.72 6.61 1.36 0.11 85.0
4 4.41 3.63 8.82 1.81 0.14 113.4
5 5.51 4.54 11.02 2.67 0.18 141.8
6 6.61 5.44 13.23 2.72 0.21 170.1
7 7.72 6.35 15.43 3.18 0.25 198.4
8 8.82 7.26 17.64 3.63 0.28 226.8
9 9.92 8.16 19.84 4.08 0.32 255.2
10 11.02 9.07 22.05 4.54 0.35 283.5
20 22.05 18.14 44.09 9.07 0.71 567.0
30 33.07 27.22 66.14 13.61 1.06 850.5
40 44.09 36.29 88.18 18.14 1.41 1134.0
50 55.12 45.36 110.23 22.68 1.76 1417.5
60 66.14 54.43 132.28 27.22 212 1701.0
70 77.16 63.50 154.32 31.75 2.47 1984.5
80 88.18 72.57 176.37 36.29 2.82 2268.0
30 99.21 81.65 188.42 40.82 3.17 2551.5
100 110.20 90.72 220.46 45.36 3.53 2835.0

Exampte: Convert 28 pounds to kilograms.

28 pounds = 20 pounds + 8 pounds

From the tables: 20 pounds = 9.07 kg and 8 pounds = 3.63 kilograms
Therefore, 28 pounds = 9.07 kg + 3.63 kg = 12.70 kg

'The weights used for the English system are avoirdupois (common) weights.
The short ton is 2,000 pounds. The metric ton is 1,000 kilograms.
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Volume Conversion Tables for English to
Metric Systems

Cubic Meters Cubic Feet To: Cubic Yards To: Cubic Meters To:
Cubic Yards
Cubic Feet Cubic Yards Cubic Meters Cubic Feet Cubic Meters Cubic Feet Cubic Yards

1 0.037 0.028 27.0 0.76 356.3 1.31

2 0.074 0.057 54.0 1.63 70.6 2.62

3 0.111 0.085 81.0 2.29 105.9 3.92

4 0.148 0.113 108.0 3.06 141.3 5.23

5 0.185 0.142 135.0 3.82 176.6 6.54

6 0.212 0.170 162.0 4.59 211.9 7.85

7 0.259 0.198 189.0 5.36 247.2 9.16

8 0.296 0.227 216.0 6.12 282.5 10.46

9 0.333 0.2556 243.0 6.88 317.8 11.77

10 0.370 0.283 270.0 7.65 3563.1 13.07

20 0.741 0.566 540.0 15.29 706.3 26.16

30 111 0.850 810.0 22.94 1059.4 39.24

40 1.481 1.133 1080.0 30.58 1412.6 52.82

50 1.852 1.416 1350.0 38.23 1765.7 65.40

60 2.222 1.700 1620.0 45.87 2118.9 78.48

70 2.5692 1.982 1890.0 53.52 2472.0 91.56

80 2.962 2.265 2160.0 61.16 2825.2 104.63

90 3.333 2.548 2430.0 68.81 3178.3 117.71
100 3.703 2.832 2700.0 76.46 3531.4 130.79

Example: 3 cubic yards = 81.0 cubic feet.
Volume: The cubic meter is the only common dimension used for measuring the volume of solids
in the metric system.
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Conversion Factors

(°C. x9/5) + 32 =
° F—32)x5/9 = °C
Liter x 1.05671 = U.S. quarts
Quarts x .946333 = liters
Liters x 61.025 = cubic inches
Gallons x 231 = cubic inches

Buy this complete title here: https://goo.gl/tJFYNO

Cubic Measure

1,728 cubic inches 1 cubic foot
128 cubic feet 1 cord wood
27 cubic feet 1 cubic yard

1 ton shipping
1 standard bushel
1 standard galion dry

40 cubic feet
2,150.42 cubic inches
268.8 cubic inches

Kilograms x 2.2046 = pounds 231 cubic inches 1 standard galion liquid
Pounds x 453.59 = grams 1 cubic foot About 4/5 of a bushel
Ounces (avdp) x 28.35 = grams 1 Perch A mass 162 feet long, 1 foot high and 114
Kilowatts x 1.341 = horsepower feet wide, containing 24-2/3 cubic feet.
Horsepower x 746 = watts
1 atmosphere = 33.899 feet of water at 39 1°F .
1 atmosphere = 760 mm. of mercury Miscellaneous
1 atmosphere = 14.7 pounds per square inch
1 cubic foot water = 62.37 pounds @ 80°F .
1 cubic inch water = 0.036 pounds®@ 60°F 3 fnches 1paim
. ; 4inches 1 hand
Cubic meters x 35.314 = cubic feet :
. 6 inches 1 span
Cubic feet x 0.02832 = cubic meters 18 inches 1 cubit
Centistokes x density = centipoises ; ; ;
o . 21.8 inches Bible cubit
Pounds/gallon at 20°C. = specific gravity at 20/20°C. x 8.3216 21 feet 1 military pace
1 centimeter = 0.3937 inches
1 inch = 2.540 centimeter
Fractions of an Inch
inch 1/16 1/8 3/16 1/4 5/12 3/8 7/16 1/2
Centimeters 0.16 0.32 0.48 0.64 0.79 0.95 1.1 1.27
inch 9/16 5/8 11/16 3/4 13/16 7/8 15/16 1
Centimeters  1.43 1.59 1.75 1.91 2.06 2.22 2.38 2.54

Units of Centimeters

Centimeters 0.1 0.2 0.3
Inches 0.04 0.08 0.12

0.4
0.16

0.5

0.20 0.24

0.6 0.7 0.8 0.9 1.0

0.28 03t 035 0.39

16
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Surveyor’s Measure Time Conversion Factors
7.92 inches 1 link Man-Hours to Minutes Man-Days to Hours
25 links 1rod . ] ]
4 rods 1 chain Fractional Minutes Fractional Man-Hours
10 square chains or 160 square rods 1 acre Man-Hours  Equivalent Man-Days Equivalent
640 acres 1 square mile 04 24 1 48 min
36 square miles or 6 miles square 1 township 05 30 > 1 hr. 36 min,
.06 3.6 .3 2 hr. 24 min.
.07 4.2 4 3hr. 12 min.
.08 4.8 .b 4 hr.
.09 5.6 .6 4 hr. 48 min.
.10 6.0 7 5 hr. 36 min.
.15 9.0 .8 6 hr. 24 min.
.20 12.0 9 7 hr. 12 min.
.25 15.0
30 18.0
Weight Conversions .40 24.0
.50 30.0
1gram 0.03527 ounce .60 36.0
1 lC:iLIlgC(raam 2 2108425 gLannc;: 70 42.0
1 pou?]d 0.4536 kiFl)ogram -80 48.0
1 metric ton 0.98421 English ton .90 56.0
1 English ton 1.016 metric ton 1.00 60.0

Basic Metric Weight Relationships

One Unit
(Below) Equals Grams Kilograms Metric Ton
Gram {(gm) 1. 0.001 0.000,001
Kilogram (kg) 1,000. 1. 0.001
Metric ton 1,000,000. 1,000. 1.
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Air terminal units .. ....... 333 pipe ............. 19,54,57 Barwalls ............... 281 Bieachers ............... 68 Bridge guard rail .......... 69 instalations in buildings . . .347
Airvalves .............. 314 roofing .. ... ... 182  Barge, underwater live load allowance ........ 9  Bridging, joists ..128, 144, 145 splicing ................ 66
Airtrol fittings ... ......... 322 shingles ............... 190 excavation .............. 37 Blndends .............. 342 Brightnails ............. 141 Cable tap boxes .. ... 344, 346
Alarmcable ............. 347 Ashlarveneer ........... 122 Base flashings ....... 189-190 Block flooring, wood ... ... 254 British Thermal Unit (BTU) .168 Cabletray .......... 342-343
Alarms Ashtrays, bathroom .. .. ... 270 Base ground, Block, masonry .......... 112 Bronze instaifation . ............ 343
fire .. ... 360 Asphalt lath accessories ......... 233 block percourse ........ 114 communion rail ......... 278 Canopy framing ......... 145
gas system ............ 310 adhesives ......... 256, 258 Base plates .......... 85, 137 labor man-hours ........ 119 doers ... 215 Cantstrips .............. 176
Alclad ................. 194 cutback ............. 21,22 Basescreeds ........... 231 Blockmalded polystyrene . .173 valves ... 291 Capping, pile ............. 51
All-lightweight concrete . . . .. 76 dampproofing . ...... 166-167 Basesheets ............ 186 Blow-off connections . .. ... 320 weatherstripping ........ 209 Caps,pile ......... ...... 49
Altars . ... .. ...l 278 emulsified ........... ... 22 Base, pavement .......... 23 Bluednails ............. 141 Broom closets .. ......... 277 Carboen dioxide fire system .311
Alternating return system . .313 fett ... ... 165, 167 Baseball fields . ... ..... ... 68 Board Brooming, concrete ... ... .. 96 Carpentry ........... 135-162
Aluminum ... 194 fiquid ........ .. o 19 Baseboard fences ... ...... ... .. .. 67 Brown coat, plaster ... .. .. 235 ceiling joists ....... 144, 148
cabletray ............. 343 paving .............. 19, 24 finish carpentry ......... 155 siding................. 160 Brush application, floor joists ......... 145-146
communion rail . ........ 278 plant ......... ... 19, 20 hot water heating panels .323 subfloors ...l 154 paint.............. 260, 261 framing ............... 148
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girders ............ ... 146
nails .......... . ... 141-143
roof framing ........ 149-150
rough ............. 144-150
sheathing ......... 144,148
frusses ............... 150
walls.............. 146-147
Carpet .......... ... 171
Carrels, study ........... 279
Carriages .............. 161
Carrying capacity, piles . . . .. 45
Casement windows . . ..... 218
Casing
beads ................ 230
piles ........... s 48
weatherstripping ........ 209
Cast aluminum letters .. ... 266
Cast iron
baseboard panels .. ..... 323
bathtubs . ............. 303
boilers ............ 317-318
cleanoutdoors ......... 274
communion rail ......... 278
drains .......... . .0.... 298
fittings .......... .. ... 283
furnace ............... 325
pipe ... . 19, 54, 56
radiators . ............. 323
soil pipe .......... 283, 308
wheelguards .......... 127
Cast stone shower
receptors . ............. 303
Cast-in-place concrete
culverts .. .............. 62
piles......... ... . ... 47
Cast-in-place terrazzo . .. .. 250
Casting bench, dental . .. .. 280
Catch basins . ..... ... 63, 64
connections, pipe ... .. 55, 57
demolition .............. 72
Cauking . ........... 197-199
Cavity wall insulation ..... 174
Cedar closet lining ....... 156
Ceiling
channel furring ......... 234
framing ......... .. 144, 234
inserts ........ ... ... 85
joists ... 144, 148
Ceilings
concrete ... ... ...l 97
deadloads ........... .. 10
demolition ............ .. 70
drywall .. ... oL 240
plaster ................ 234
square footage ......... 263
suspended ............ 247
Cell lining, prison ........ 281
Cellufar metai floors . ... .. 355
Cellular steel decking ... .. 132
Cement
concrete, for ............ 76
coverage .............. 235

376

mortar, for ... L. 99
plaster, for ............. 235
parging ............... 167
weight .................. 8
Cement asbestos
board. . ............... 166
paneis ................ 179
pipe ... ... 19
Cementtile ............. 242
Cement-coated nails . . .. .. 141
Cementitious
dampproofing .......... 167
insulation .............. 177
paint ............ ..., 261
unitdecking............. 94
Center hung door
pivots ............. 203-204
Centimeter .............. 16
Centipoles ............... 16
Centistokes .............. 16

Centrifugal compressor . . . .329
Centrifugal electric chillers .331

Ceramictile ......... 242-246
base, labor ............ 244
conductive ............. 246
general information . .242-244
faborsetting ........... 245

Certified Kiln Dried ....... 140

Chain (measure) .......... 17

Chain link fence
definition ............... 19
demolitien ........ ... .. 72
labor instaling . ... ....... 67
painting ............... 262

Chairrail ............... 155

Chalkboards .. ....... 266-267

Changing cost
estimates .......... 366-367

Changing text in National
Estimator .............. 367

Channel cable tray ., . 342

Charging counters, library ", :279

Check valves |...... 286, 231

Checks, door . ... . ....... 209

Chillers, electric .. ... 4. 331

Chimney screens ... ... .. 274

Chrome-nicket steels . .194-195

Chureh furnishings ....... 278

Chutes................. 273

Cinders ................. 75

Circle ......... ..o 11

Circuit breakers
branch ................ 355
busduct .............. 346
general information .. .. .. 352
secondary ............. 353

Circulating pumps . ....... 295

Circulation systems . ..320-321

Circulators, water ........ 320

Clamshell
efficiency factors . ........ 38
operattons, excavation ....39
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swing angie factor .. ... ... 35
underwater excavation ... .37
Clay
earthmoving ............ 36
excavation ... ........... 38
weight ... ................ 8
weight/swell factor . ... ... 34
Clay masonry
backingtile ............ 112
general information ... .... 99
pavers ............ ..., 120
tile ... il 1m
Clay pipe, vitrified ... ...... 20
Cleanout doors, fireplace ..274
Clearsealant..... .......180
Clearing, site ............. 29
handwork .............. 30
machine work ........... 30
Cleavage membrane,
ceramictile ............. 243
Clockoutlets ............ 357
Closed deck forms ........ 88
Closed-end pipe piles ...... 48
Closers, door ........... 209
Closetbend ............. 307
Closet
doors ............ ... .. 212
framing ............... 155
shelves ......... ...... 273
Closure force, doors ...... 208
Closure plates,
switchboards ........... 351
Closures, concealed . ..... 180
Clothes hook ..... 4., .2 271
Coaltar pitch .. .. ... 185-186
Coated rocfing sheets .. . .. 186
Coatings, roofing and siding 179
Coded transmitter ... ..... 359
Cofar decking ........... 132
Coldboxes, ............. 278
Cold emulsion asphait ....167
Cold water main clamps . . .348
Colored mortars . ......... 96
Column
baseptates ............ 126
capitals ................ 81
covers, curtainwall ...... 227
footings ............. 78, 82
furring ...l 234
Columns
concrete ............ 82, 90
steel . ...l 124
wood ................. 145
Combination studs ....... 230
Commercial fixtures . ..... 357
Commercial grade
carpentry .............. 145
Commaon bond masenry
walls .............. 104, 108

Common brick walls . .102-106
Communications cable . ...347
Communionrail .......... 278

Compacted subgrade ...... 21

Compaction
backfill, factors ... ..... .. 41
backfill, generat information 42
equipment .............. 43
excavation .............. 39
subbase ............... 23
french ................. 32

Composites, waterproofing .164
Compressed air systems

.................. 309-310
Compressed concrete piles .47
Compression tanks . ...... 322
Compressive strength,
concrete . ... ... ... 74, 76
Compressors

air ... 309
cooling . ............... 329
Concealed closures ... .. 180
Concealed hinges .. ...... 203
Concealed red devices ... .207
Concealed zee splines ....247
Conerete ............. 73-97
aggregate .............. 76
cellings ...........¢. ... 97
columns . ... .. .oe. 89-91, 94
culverts .....4. . . L. 62
curbs . 0Ll 27,84
demolition ... .....4.. .. 70
expansion joints UL L 91
finishing ............. 96-97
footings ............. 77-78
grade beams ............ 77
gypsumdecks .. ....... .. 91
materials ............ 76-77
miscellaneous items ... ... 85
pavement .............. 21
paving .............. 26, 84
paving demolition ........ 72
placing informs ..... .. 82-83
prestressed . ......... 92-95
reinforcing steel ..... .. 83-84
refainingwalls ......... .. 64
roofdecks .............. 94
sealers ............. 96, 97
slabs ......... 70, 80-82, 97
spall .. ... ..., 47
strength ................ 74

structural walls and beams .86
suspended slabs

andarches . ............ 88
toppings ............... 97
walks .................. 27
walls ... e 97
weight .................. 8
weight/swell factor ... . ... 34

Concrete masonry . ...114-119
back-up ............... 119
block sizes and shapes

.................. 117-118
concrete reguired o lay . .116
glazed ................ 119

grades ...l 99
height by course ........ 115
insulation value .. ....... 171
labor manhours ......... 119
length by stretchers . .. ... 114
number per course . ... .. 114
placing . ............... 119
splitfaced ............. 119
Concrete piles ............ 47
capping . ... 51
driving ...l 50
sheetpiling ........... .. 51
Concrete pipe ......... 54-55
culvertpipe ............. 55
definition . ............ .. 19
placement ........ 77, 80-82
underdrain pipe . ...... ... 55

Concrete rocf tile
Condensate return
pUMPS .. ..t e 317-318
Condensers, .328-328, 331, 360
Conductive ceramic tile 246-247
Conductive resilient floors .259
Canductivity values . ... ... 171
Conduectors, electric lighting .64
Cenduit

adapter dropouts . . .... .. 342
conversion factors ... .. .. 341
general information ... ... 337
installation ......... 339-341
pulling in buiidings ...... 340
pulingwirein .......... 341
types ... 65
undersfabs ............ 341
Conduithox ............. 338
Cone ............. ... "
Confessional ............ 278

Connections, hot-water 319-320
Construction castings,

metal ... . 127
Construction grade jumber .139
Construction, temporary . .. .20

Control cable . .
Control devices

..338-339, 347

heatingand A/C ........ 335
lighting . ................ 64
Control joints ............ 230
Control panel, fire alarm . . .360
Convector enclosures . .. .. 323
Conversion factors .. ...... 16
conduit ............... 341
glazing................ 221
wire ... ... 341
Conversions
linear ............... 12,13
reinforcing bars .. ..., .. .. 83
soittypes ........... ... 36
swingangle . ............ 35
volume ........... 12, 15-18
Cooling systems ... .. 328-335
Cooling towers . . .329-330, 331
Coping........coo it 84
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Coping sections,

cutainwall ........... .. 227
Copper
conductance busway ... .346
DWVopipe ............. 308
fintube ............. .. 323
fittings ............ 284-285
flashing ............. .. 196
groundbar .......... .. 348
pipe ... ... ... 288, 308
roofing ................ 183
sheetmetal ............ 194
sheet, weight ... ......... 10
shower receptors ....... 303
fubing ........ 283, 288, 306
Copyingcosts . ...... 365-366
Copying descriptions . .. . . 366
Coral, weight/swell factors . .34
Corbeftingiron .. ......... 127
Core drifling, concrete .. . ... a5
Coredpiles .............. 47
Cork
covering, pipe . .......... 59
insulation .............. 178
tile ... 255
Comerbeads ....... 230, 233
Comerbraces .. ......... 144
Cornice ................ 155
furring ...l 234
Corruform decking ....... 132
Corrugated culvert pipe ....56
Corrugated glass ........ 219
Corrugated metal
decking ............... 132
pipe ... .. 19
Corrugated preformed
roofing and siding ....... 179
aluminum ........ .. 179
asbestoscement..... ... 182
plastic panels .......... 182
stesl ... oLl 179
Costbook window . .. .362-365
flustration . ........ 363-364

opening . .. .363-364, 370-371
Counter tops

carpentry .............. 161

factory formed . ......... 277

tile .. ... L 245
Counterflow gas furnaces . .327
Counters, charging ....... 279
Couplings, plumbing

metalpipe ............. 284

PvCopipe............ 59, 61
Coved channel siding ... .. 157
Coverclamps ........... 342
Creosote, preservative ... .. 46
Crewsize ................ 8
Cross fittings

electrical .............. 356

plumbing .......... 283-284
Crushedrock ............ 75
Crushed stone, weight .... .. 8
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Crystal shelf ............ 271 Dental equipment ........ 280 Doors, removal ........... 70 E Engtish/metric Expansiontanks ......... 319
Cubic measure ........... 16 Detector fire meter ... .... 297 Double duct system, E conversions .......... 13-17 Expansion type air
Cubleyard . .............. 19 Dewatering .............. 38 COONNG © v e 330 arth fength .............. 13, 16 conditioning ............ 333
Cubit .......... ... 16 Diamond plate . . ......... 126 Double hung windows ....218 angiiﬁf re;?lofsel """"" gi volume .............. 15-16 Expansion valve, cooling . .328
Culvertpipe .. ... ... ... 55,57  Diaphragm valves ....287,293  Double-acting steam weight’swell factor ... . - weight .............. 14,17 Explosion proof fixtures .. .357
Culverts, cast-in-place . ... . 62  Diesel hammers .......... 4B hammer .. ... 4g CRhmoving........... 34-40  Epyvance platforms . ....... 82  Explosive fasteners ... ... . 231
Curbangles ............. 85  Differential-acting hammers 48  pgyetail anchor slots . 85 efficiency factors .. ....... 36 Epoxy chip flooting ... .. .. 249  Explosives, using ......... 33
Curbs Diffusers, cooling ........ 333 pown-feed system 314 excavation, bank ... ....... 33 Epoxy morar ........... 243 Exposed closures ........ 180
congrete . ... ...l 27  Dikes, underwater Down-fow . 312 excavation factors . ....... 3 Equipment .......... 276-281  Extendedcosts .......... 365
concrete, demolition . . .. . . 72 excavation .............. 37 Downspouts . ... 196197 soil type conversions . .. .. 37 church ................ 278  Extension leads, pile . ... ... 49
terrazzo . ... 249  Direct burialcable . . ... ... 348 Dragii P e trench excavation ........ 40 excavation ........... 42-43  Exteriordoors ........... 212
Cured elastomerics . . . . . .. 164  Directory boards . .... 266-267 ragline aperations, underwater excavation ....37  fo0d serving ........ 277-278  Exteriortrim............. 155
Curing concrete ........ 96-97  Dishwashers ............ 278 excavation ... 39 Economy grade lumber . ...139 gymnasium .. .......... 279  Extetior walls
PAVING .« oo vvereneenns. 26  Distillates, petroleum ... ... 21 efficiency factors ......... 36  Edgestrips ............. 176 Kitchen . ..o v annd 277 basement ............. 103
Current limiting busway ...344  Distribution underwater ............. 37  Edging .................. 96 laboratory ............. 281 materials .............. 147
Curtain walls switchboards . ... .. .. asp.353 Drainvalves ............ 294  Elastic glazing compounds .220 library . .....ooieian... 279 solid.................. 105
inserts .. .....iian...s 225 secondary ............. 353  Drain, vent & waste ...306-307  Elastomer .............. 183 loading dock . .......... 278  Extracting pling .......... 52
installation ......... 226-227  Ditches Drainage channels ........ 43 Elastomeric membrane . .. .164 medicalidental . .. ....... 280  Extractor, pite ............ 52
materials . ............. 225 backiiling .............. 42  Drainage system .298, 306-307  Elastomeric roofing ...183-184 parking ...k ......... 28t  Extruded polystyrene ... .. 173
sealants ........... 224-227 erosion control .. ........ 44  Drainboards, tile ......... 245 Elastomeric sealing . .. .. .. 198 prison L. il 28t Extrusion, aluminum doors .216
structurat problems . .. .. . 224 excavation .............. 40  Drains, floor ............ og9g  Elbows . Equipment ground, Eye and face wash unit .. .281
Cushion blocks, piles .. ... . 49  Divider strips ............ 248  Draw-in electric distribution . .65 iron and steel pipe ... .. 284 TalectriGal Lk .. et 352
Cut-outs, pedestal floors . . .275  Docking bumpers ... ... .. 278  Drawer bench, dental .. ... 280 PVCpipe............ 89,61 [ Equipment painting ... .... 262 g
Cutback asphalt .......... 21 Docks . ....voinin.... 69  Dredging, underwater Electric water heaters . ...." 296 | “Equipment utilization . . . . . . 6,7 _
Cuiback bituminous roofing 185  Dolphins, placing ......... 50 excavation .. ............ a7  Electricchillers .......... 331 " Erested structural steel .. ..126  Fabricating reinforcing steet .84
Cutout box, efectrical . ... . 339 Doorchecks ............ 209 Drilling Electric furnace . . .. .. - 327, Erosion control ........ 19,44  Face brick veneer ... ... .. 109
Cutterstock .............. 21 Doorciosers ........ 208209 pagting operations . . ... .. qq  FElectrical i, . 336-360°"  Egtimate window, Facings insufation ........ 172
Cutting blocks ........... 277  Door frames ook oo 28, 32 busway (... <o 346 jjustrated .......... 364-365  Factory finished panels . . . .181
Cutting joints, instaliation ............. 211 pinling fountains 302-303, 305 cabie ... e 347-348  Eyaporative condensers ...360  False set, concrete .. ...... 76
concrete paving . ... ..... 26 metal ...l 211 plio screeds Ba cabietray " - 343 Evaporators, cooling . .. ... 328  Falsework ............... 87
Cylinder ................. 11 wood ... 212 s e b condut ............ 340-341  Excavating piers .. .. ... .. 40  Fans
Cylinder piles ............ 47  Doorhinges ......... 202-204 Lo 'hp """"""" ) conversion factors ....... 341 Excavation ........... 19, 40 exhaust ........... 335, 358
Cylinders, doorfatch ... ... 204  Doorinstallation . .. ... 210-212 riving hammers........ . .- . - direct buriaf cable ....... 348 angle of repose .......... 23 HVAC systems . ........ 330
wood .. ........... ... 21 Driving piles . . gy 45, 48-50 distribution, underground bank ... 38  Fasteners
D Door jambs ............. 21y  Dropchutes . & ... 81 e 568 BUIK ... 38 capentry .............. 141
Door latches ..... ... 204-206 _Drop hammers L. ... 48 fixtures ............ 357-358 definfion - ..o, 19 drywall ... 238
Dampers Door pivots ......... 203-204, Dropanels .. 'o.. . ... 87 load centers ........... 351 dewatering ............. 38 tath and plaster ......... 231
cooling.......ooovnn.n. 334 Doorpulls .............. 209 Dropsiding .\h...... ... 159 grounding systems ...... 348 hard material . ........... 28 thermat and moisture
fireplace .............. 274 DoOrstops . ............ 200 Drumtrap ...0.......... 299 metallic tubing . .337, 340, 341 piers ... 40 protection ... .......... 181
warm air heating ... ..... 325 Door switch, fire system . «#:360 Dry transformers . ........ 350 motors ................ 349 FOCK « e e az Fastening :
Dampproofing ....... 166-167  DoOIS ... ... .o 171,201-217 . Dry-return steam heating panelboards ........... 354 railroad track ............ 68 built-up roofing ......... 187
Darbying . ............... 96 acoustical .. ... 0 202, 212 system ... ... 312 rough-in . .............. 356 swing angle factor ........ kE] preformed roofing ....... 180
De-watering, trench ....... 29 aluminum ... L 214 " Drywall transformers ........... 350 underwater ............. 37 preformed siding . ....... 180
Dead boltlatch .......... 204 bifold . .L....... . L 213-214 framingfor............. 241 undertloor ......... 355-358 trench ................. 32 Feed-inboxes . .......... 345
Deadloads .............. 10 bi-passing h......4 ... 214 general information . .238-239 wireway ... 343 Excavation factors Feederbusway .......... 344
Deadstop .............. 208 bronze ... ool 215 labor man-hours . . ...... 240 wiring ... 337-341 CYperSF.............. 34  Feeder circuit breakers . . . .353
Deadman, sheet piling .. ... 51 closet................. 212 BYPES ot o4p  Ellfittings, underfloor efficiency factors, manual . .36  Felts .................. 164
Decimal, fraction equivalents 10 exterior ............... 212 Ductplugs . v v e 65 electric ................ 356 Excess pressure pump ... .311 Fences ................. 67
Decking fire........... 201, 212, 215 Ducting, electrical g5 Elipse ...l 1" Exercise equipment ... ... 279 painting ............... 262
concrete . ... ...l 94 folding ................ 213 Ductwo;k e 330 '3'34 Embankments . ........... 43 Exfitrationtest ........... 54  Fibercolumnforms ........ 89
mefal ............. 130-132 French ................ 212 Dugouts . . ... ... ... ’ 68 Emergency battery fixture . .358 Exhaust fans . ....... 335, 358 Fiberconduit .......... 65-66
wood . ...l 137 glass .......... ... ... 214 D 9 ottt Empty cell, creosote Exit devices, panic ....... 207 Fiber ductwork . ......... 334
Definitions, sitework . . . . . 1920 hollow metal .. .201, 211, 214 ump operations, treatment ............... 46 Exitlights............... 358  Fiberboard
Degree of swing ......... 208 interiar . ... L. L 212 excavation .. e 39 Emulsified asphalt .. .. .. ... 22 Expanded metaf lath .. .. .. 229 framing spacing ........ 153
Dehumidifiers ........... 360 patio ..........ei.... 214  Duplex carbon dioxide Emulsion roofing ......... 185  Expandedshale .......... 75 sheathing ............. 154
Deleting estimate lines .. ..367 prehung ............... 202 cylinders ............... 311 Encasement forms ........ 86  Expandedslag ........... 75 weight .. ............... 10
Demolition and removal screen . ........... 212,214  Duplex electrical outlets .. 357 Eng.grain block flooring . . 251 Expansion joints Fibered asphalt
building ................ 71 special purpose . . .. ... .. 202  Duplex sewage ejectors ...297  Epgineering grades, concrete ... ............ 91 membranes ............ 164
concrete . ............ 70-72 stainless steel .......... 215  Duplex water pumps ... ... 285 plywood ............... 151 concrete paving . ........ 26  Fiberglass
SHeWOrk ... ... 19 steel ......... 201,211,215 Dust proof fixtures .. ... ... 357  Engineering, soils ... ...... 28 lath and plaster ......... 230 bathtubs .............. 303
parttiionwall ............ 71 storm ... 212,214 DWVopipe .............. 308 Englishbond ........ 106, 107 metal ...l 127 domeforms ............. 88
site improvements . ..., ... 72 vinyl covered .. ......... 213 Dynamiting, quarry English cross bond .. .105-107 piping ...l 292 flagpoles ....... ..... .. 273
Demountable partitions . . . .269 woed ....... ... 201, 212 operations .............. 33 Englishton .............. 17 Expansion lengths . ...... 345 insulation . ............. 172
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panforms .............. 88
panels ................ 179
pipe insulation . .......... 59
shower compartments .. .272
Fibrous asphaltfelt ....... 165
Field molded sealants . ... . 197
Fit, sitework . .......... 42-43
Filler blocks .............. 87
Fine grading
paving ................. 23
trenching ............... 32
Finish carpentry .. .... 155-156
Finish grade lumber . .136, 139
Finishes ............ 228-264
ceiling systems ......... 247
ceramictile ........ 242-246
drywall ... ... 238-241
lath and plaster .. ... 229-237
painting and wali
coverings ......... 260-264
resilient flooring . . ... 254-259
terrazzo ........... 248-250
wood flooring ... .. .. 250-254
Finishing asphalt paving . .. .24
Finishing coat, plaster . . ... 236
Finishing concrete .. ....... 96
culverts ... 62
paving ................. 26
units ..o 63
Firfloorting .......... 252-253
Fire alarm systems ...359-360
Fire doors ...... 201, 212, 215
Fire escapes ............ 134
Fire fighting systems
extinguishers . .......... 312
pUMPS .. ... 312
sprinkler systems . ...310-311
Firestops .......... 144, 345
Fire-rated insulation ...... 175
Fire-rated waltboard . .. ... 240
Firehose stations .. ...... 312
Fireplace components ... .274
mantels, wood .. ........ 161
Fireproofing ............. 169
Fishpiates, pile ........... 49
Fittings, plumbing . ...283-285
Fittings, sitework
PVCopipe............... 61
steelpipe .............. 61
vitrified clay pipe . ...... .. 58
Five-ply roof ... ......... 186

Fixtures, lighting
commercial & industrial . .357

fluorescent ............ 357
incandescent ... ........ 358
specialty .............. 358
Fixtures, plumbing
bathtubs .............. 303
drinking
fountains ..... 302-303, 305

378
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tavatories . ............. 302 Foiding partitions ... .. 267-268 G Grade/trademark stamps . .151
showers............... 303 Food serving Gabl i 128 redwood ... ... oL 40
sinks ... 302, 304 equipment .......... 277-278 Gable "0% .t. d """""" 144 softwood ........... ... 139
urinals . ....... 301-302, 304  Foot operated soap Gall e-end Sias ... 16 Grading

water closets ...299-301, 305 dispenser .............. 270 Gal\f;n!;'z-&-c.gl-bi. tr """" 3'43 lumber ................ 139

Flagpoles . ............. 273 Football fields and goals . . . .68 Gal nt ed ; Atay : 66 ’340 strip flooring .. ..... ....252

Flagstone retaining walls .. .64  Footings .......... 77,78, 84 alvanizéd conduit . .. .66, Graduation limits, backfill .. 41

Flange union ............ 284 ; : Galvanized iron, duct ... B4 Gram 17

Forced air heating . ... . ... 324 Galvanized nails 141 .

Flanged plug vaives ...... 292 ; : SIS e Grandstands, live ioad

Fi ' Forming concrete Galvanized pipe ......... 287
langed steel pipe . . .19, 60-61 1OOtINGS - v v, 78 Galvanized stes! {80 g4 Allowance ................ e

Flared-tube fitings .. ... .. 285 slabs 82 a8 alvanized steet . . ... ' Granite curbing, removal .. .72

Flashing ............ 195196 oo beame Tag MESh 87 Granite, weight'swell factor . .34

Flashing felts ... ......... 186 o oon o T PIPE ..o 283 Granolithic topping .. . ..... 97

! structural walls .. ........ 86 12 I 182

Flashpoint ............... 22 ok rooting . . . Grass

Flat grain lumber . ... ... .. 136 orm Garages, live load .......... 9 erosion control .. ........ 44

Flat slab floors .. ....... .. 87 asphatt walls ............ 27 Gas furmaces ........... 327 landscaping .. .......... .68

Flat steel decking ........ 132 columnS ... .. 89-90 requirements . .......... 326 Gratings ............... 133

Flemish bond walls ...105-i07 ~ Soncretecuiverts ... 62 Gasreguiator ........... 326 Gravel ......... 4. 8,75, 76

Flexi-wall .. ............. 264 concrete paving ......... 26 Gas systems, medical . .. .. 310 angle of repoese . ... . ..... 23

Flexible conduit ... ....... 337 concrete units ........... 63 Gasvalves ............. 204 bank excavationy. ... ..... 38

Flexible roofing sheets ....186 oUMDS o 27 Gas water heaters ....... 298 bulk.excavation . .u.. . .... 38

FIoxwood . .. oo 264 gypsumdecks . .......... 91 Gate door pivots ......... 204 weight/swellifactor - ... ... 34

Fioatvalve ............. 299 slabsongrade .......... 82  Gatevalves......... 285,290 .  Graveltsurtaced roofing . ..190

Floating concrete ......... 96 suspended slabs ......... 88  Gate, automatic ......... 28% "\ Gravity return system ... .. 312

Floating pile drivers ... .. 45-46 walks ... ... oL 27 Gauggs, joimt............. 53 Gravity'fun-off system . ... .. 38

Floodlights . .............. 64  Foundationwalls .......... 83  Gauging plaster ......0.. 231 ‘Gravity sewer pipe ........ 54

Floorbox ............... 357  Foundations .......... 77,84 General requirements .. . .8:17  Gravity warm air heating . . .324

Floor closers ............ 208 backfill ... ... 42  QGirders ... 1.t 124, 146" Grease interceptor ..., ... 300

Fioor drains ......... 298, 306 fightpole ............... 64 _Girtsy. ... Ll 124 Greasetrap ............. 306

Fioor framing Four wire conductor ...... 356 Glaresreduging glasset . .. 219 Grid rollers, compaction ... .43
joists ... ... ..., 144,145  Four-piyroof ............ 186 \Glass ...l 219222 Gridsystems ... ......... 204
panels . ............... 275  Fraction corugated .0 ... L. 219 Gridless floor . .. .. ... 274, 275
sheathing, plywood . .144, 152 decimal equivalents .... .. 10 curttain walls ........... 225 Grilles

Fioor gratings ........... 133 metric equivalents 4. ... 186 heat-absorbing ......... 219 File1e) 275

Floor grifles ............. 275 Framework, switchboards™. .351 heat‘strengthened ------- 219 HVAC ............. ... 334

Floor hardeners, concrete .. .85 Fraring lumber . b. . ... . . . 126 insulating .......... 219, 21 roling ............. 216-217

Floor seal for wood .. ... .. 251 Framing spacing laminated ......... 219,222 Groundbar ............. 348

Floor tile fiberboard . . .. .. 153 safety ............ 219,222 Groundcover ............ 68
ceramic ............... 245 wallooard . o 241 solarbronze ............ 222 Grounding rods . ......... 348
resifient ........... 258-259" " Eranch doois . . . . 212 solargray .............. 222 Grounding systems ... .... 348
wood .. ...... . . . 284 chonhinaes Spandolite ............. 227 Groundwater, trenching

, GES . irrirnnn. 203 ;
Floor/roof conversion table M178)  rickin nit 4 window ............... 219 problems ............... 29
: piles ...l 8 "

Flooring Frictional oad 45 wire ... 222 Grout .. ... 76
ceramic tile .. ... ... 242246 & LT T 540 Glassblock ............. 121 Masonsy ............... o]
demoiition ... ...l 70 i bodv immersion tank 580 Glass doors ... ... SERERRRE 214 tle ... 243
resifient ..... .. 0 254-259 o |[y o Gilass fiber insufation .. ... 178 Grouting, high Jift ......... t01
tefrazzo ........... 248-250 uli cell, creosote Gilasstiles .............. 242 Growthrings ............ 136
wood ............. 250-254 1reatment AR 46 Glaze-coat.............. 189 Grubbing ................ 19

Floors, dead loads ........ 10  Full mortise hinges ....... 202 Giazed block ............ 119 hand Work .. ............ 30

Floors, pedestal .. . ... o74-75  Full surface hinges ....... 202 Glazed roofing tite ... .. ... 190 machine work ........... 30

Flue fining .............. 199 Fumehoods ............ 281 Glazed walf coping . ...... 113 SHE viiii 29

Fluorescent fixtures ...... 357 Furanmorar............ 243 Glazing............. 219-222  Guard rails

Flushdoors ............. 201  Furnace manifold controls .326 conversion factors . . . . ... 221 bridge .......iiiiiia... 89

Flush-ball valve .......... 299  Furnace room ventilation ..326 materials .............. 220 highway - .« oovee s, 69

Flush-device box . ........ 338 Furnaces ........... 325-327  Globe vaives ........ 285, 291 temporary fencing .. ...... 67

Flushometer valve ....... 299  Furring Gluenailing ............. 154  Gunite ...l 84

Foamboard sheathing ... .. 173 carpentry .......... 144,156  Goalposts ............... 68  Gymnasium

Foamed glass insulation . . .178 lath and plaster . . ... 230, 234 Grabbars .............. 271 equipment ......... . ... 279

Foamed-in-ptace insulation .168 Fusible switch, secondary Grade beams ......... 77, 82 flooring ........... 251, 254

Folding doors . .. ..... 213-214 distribution .. ....... ..., 353 footings ................ 78 live load allowance .. ...... 9
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Gypsum cement plaster .. .236
Gypsum decks ........... 91
Gypsum drywall ..., . . 238-241
fasterers .............. 238
insulation value ......... 171
partitions .............. 238
SPAcCing . ...ieae e 241
wallboard types .. ....... 240
Gypsum finish coats . .231-232
Gypsumlath ........ 229, 233
Gypsum plaster . .229, 236-237
H
Hpiles .................. 46
Hairtrap ............... 300
Half mortise hinges ....... 202
Haif surface hinges .. ..... 202
Hammers, pile driving ...... 48
Handdryer ............. 270
Hand excavation
erasion confrol .......... 44
excavation . ............. 36
plers ... ... ... 40
trenching ............... 32
Hand (measurement) ...... 16
Handicapped access
bathtubs . .............. 303
Handling materials ......... 6
Hangers, PVC pipe . ....... 59
Hard soil material . ........ 28
Hardbeard siding ... .. 157-159
Hardwood flooring . .. ... .. 252

Hartford return connection .317
Hauling operations,

excavation .............. 39
Haunches ............... 8t
Head joints ............. 101
Head sections, curtain wal} .227
Headers ............... 144
Heartwood .. ............ 140
Heat detectors ... .... 3593-360
Heatpumps ............ 323
Heat-absorbing glass ... .. 219
Heat-strengthened glass . . .219
Heaters, water .......... 296
Heating
controls ............... 335
ducts ...l 325
hotwater .......... 319-323
steam ... ...... ... 312-318
warmair ........ ... 324-327
Heights, standard, wiring
devices................ 340
Help, Nationat Estimator
program ........... 361-371
print topics ......... 369-370
Hex strip roofing ... ...... 192
High lift grouting ......... 101
High rib decking ......... 132
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High-strength boits . ... ... 124 Installing National sheetmetal ............ 5 sheet ...0............. 195 Machine work land . ...l 12
Highway guard radl ........ 69 Estimator .............. 362 Joists weight ............ .. ... 10 backfilling .............. 42 metric ............ ... .. 13
Hinges, door ........ 202-204 Insulated wire types . . .338-339 number required ... ..... 146 Lectern ................ 278 bank excavation ......... 38 sguare . ......iieie. 12
Hiproof ................ 148  Insulating concrete ....... 175 open-ended ........ 128-120  Length/runratios ......... 149 base ................. 23 trench ........ ... ... 31
Hockey goalg ............ 68 Insuiating glass ... ... 219, 221 Junctionbox ............ 339 Levelers, loading dock . ...278 bulk excavation .......... 38 Mechanical return system . .313
Hollow clay tile .......... t12 Insutation ........... 168-178 Leveling rock area ........ 32 clearing ................ 30 Mechanical section . ..282-335
Hollow core doors . ....... 201 anchoring ............. 176 Libraries, five load allowance .9 earthmoving ............ 39 compressed air
Hollow metal doors and batts ................. 172 K Library shelving . ......... 278 erosion control . ......... 44 systems .......... 309-310
frames .. e 201, 211, 214 blanket ..........,.... 172 K factor .. 168 Light canopy framing ..... 145 pier excavation .......... 40 cooling systems . . . .. 328-335
Hollow waylite block ...... 119 boards ................ 169 Keene's cer.n.e.n‘t """ 231 .236 Light framing ............ 139 rock excavation . ......... 32 drain, vent and waste 306-308
Holorib decking . SRR 132 ceifing ................ 174 Keyword search .. ... 36(5—364 Lightpanels ............ 354 subbase ............... 23 fire sprinkler system .310-312
Honeycomb cracking ...... a2 cementitious ........... 177 Kiln dried lumber . . . . . 136 Lightpoles .............. 64 trenching ............... 32 hot-water heating
Hoo_k strip and shelf .. .. .. 270 foamboard ............. 173 Kilagram e 16 17 Lighting underwater excavation .. ..37 systems .......... 319-323
Hor!zontal gas furnacgs ...327 geographical Kilowatts . . . . ... ' 16 fixtures ............ 357-358 Magnesia covering, pipe . . . .59 plumbing fixtures and
Horizontal metat framing . . .230 recommendations .. .... 170 Kitchen ca‘b'ir:zétls. pamtlng : .2.62 security ..., ... .. 64 Mail chute .......... 271, 273 equipment .. ....... 299-305
Horsepower . ............. 16 rating .. ...l 172 Kitchen equipme’nt : '277 ;tree; e 64 Mailbox . ........ ... ... 273 plumbing materials and
Horses (stairs stringers) . ..161 ngid ... 178 TR e Lighining protection gear . .358  Maintenance .............. 7 manhours ......... 283-298
Hose gate valve ......... 294 reofing ............ 175-177 Lightweight concrete . ... .. 75 Man-day/hour equivalents . .17 steam heating
Hospital kitchens ...... ... 277 sprayed .. ...t 177 L Lightweight partition block . . 112 yran houriminute equivalents 17 systems .. ........ 312-318
Hospital lafches ......... 206 thermal conductivity . . . . . 174 - 'E:mg mlj:;tr;ar """"" 536 gg; Manhole connections, warm-air heating
Hospitals, live load values of common Laboratory equipment . . ... . 281 Lime F:Nei ne s PIPE ...t 55, 57 systems .......... 324-327
aflowance ................ 9 materials ............. 171 laborers ...l 7 fme, WeIght .- -« ...oeeen Manholesh. . o 4.t .... 63-64  Mechanical, painting . ... .. 262
Hot water circutating wall 174 Lacguer............ ..., 260  Limestone, weightswall demolition 72 Medical gas systems 310
pumps 295 Insulati-o-r; ‘pipe .. . 59 233 ‘3 Lacrosse goals ........... €8 factor ... .. S el 34 splicing cablein ......... 66  Medical gre ayr,ation -----
Hot water convectors .. ... 223 | s 283228 ddertray ..l 342  Linearconversions ...%.. . 12 e e | om0los nets |
..... ntegraliatch‘sets e .....205 Linen chutes ... ........273 aple flooring .......25 3 cab[ngts 280
Hot water generators .. ... 296  Integraliopping ........... g7  laddertrencher .......... 32 . : Marble Medicine cabinets .. ...... 270
Hot water heatin 319-323 | Lagging, pipe ............ 59  Liningfeft flooring .. 256,257 120 Medi ing cutback 1
Hot weer g ... -295 v ntegraltrap ............. 300 Laminat'ed block : N 17 masonry .............. edium curing cutback . . . .. 2
pumps ... s Interceptors ......... 299-301 Hoori 250254 Linoleum . ... .. 171, 255, 259 shqwers ............... 272 Memprane water-
Hoé—blast system, fntercom ............... 358 Lami:a%e&' s T '219 Linoleum/Paste .. . - ours - - o5  Marine structures . ........ 69 proofing ............ 164-166
: AC SRR 328-327 Interﬁor cornice .......... 155 Laminated gn s 50n Lintels ....«0 ... 84,113 Marvkup, addlng to Menubar..... SRR 362
ote?s: liveload ........... 9 Interior doors . .. . ..... ... 212 i inserts ........ Liquid appliec eldstomerics 164 estimates ... ........... 369 Mercury vapor light fixtures 358
Humidity controls ........ 335 Interior wiring systems .337-341 ~ -aminated plastic panels 186 ;o ocohaie, L 20 25  Masonry ..... ... 99-122,171  Meshfence .............. 67
Hydrated lime Intermediate fiberboard . . . .154 tamdmated safety glass . .. .222 Liquid plastic waterproofing 165 basementwalls ......... 103 Metal
definition ............... 99  Invisible hinges .......... 203 andtracts ...........00 12 Liquid roofing .. ......... 184 brick veneer ........... 109 base ground, lath ... 233
proportions for modar . .. .101 Iron Landings, stair Liter ... 16 concrete block . .. ....... 19 casingmold . ........... 233
WPE .. 231 dUet . 334 steel ...... oW .. 133134 e load allowances . .. . ... . 9 course height . ......... 115 conduit ............... 337
weight .................. 8 fittings .. .............. 284 1errazzo .. ...t 2497 oo capacity, piles .. ..... 45 glass block ............ 121 deck diaphragms ... ... 130
yield. ... 236 gate valves ............ 290 woodg®y, . .. - - 162 | jadcenters . ....... 351-352 hotlow clay backing tile .. .112 decking ........... 130-132
Hydration . ............... 74 vales ............ 291,294 ~ Landscaping .lu.. 4. 68 Loader, efficiency factors ...36 oINS ...l 100 door frames ............ 201
Hydraulic dredge, Lap joints, curtain wall ....227 | o500 dock equipment . .278 length, stretchers ... .. 116 doors ... 214
excavation .............. 37 Latchbolt ..00........... 204 | 5ad allowances marble ................ 120 fire doors . ....... ..., 215
Hydraulic seeding . ........ 68 Lateh speed control ... ... 208 dead ..o 10 materials ........... 99-101 QUEBIS ..ot 197
Hydro-mulch . ............ 44 Latches, doors . ... ... 204-206 BV oo g9 mortar color . ........... 102 lath ......... ..., 233, 234
Hydropneumatic pumps . ..295 j‘bog ced SERTE 357 'Laterite, weightiswell factor .34 | s ponches ... ... . 272 pavers ................ 120 panforms .............. 88
Hydrostatic pressure fest .. .53 amb sections, curtain wall .227°  Lath ... R 220-234 | aekers ... ... 279 reinforcing .......... 99-100 pans .................. 87
Hypalon ............ 183,184  Jambs, dogr ..... - 211212 accessories .. ... .. ... 233 LOCKNUE «ov oo 284 stone ... 122 pipe, corrugated . ........ 18
Jan!tor station, medical .. ..280  Laundrychutes .......... 273 Loose fill insulation . .. .... 168 structural tile . ... . ... 112-113 windows . ........... . 218
I :Jje_meﬁl ....... o 69  Laundrytubs ........ 302,304 | ow density concrete . ... .. 76 walls .............. 104-106  Metal casework, painting . .262
: . aint filler (cautiing) ... ... 197 Lavatories .......... 302,304 | ow pressure boiters . . . . . . 319  Masonry cement ... ... 99, 101 Metal framing ........... 230
ice station, medical . ...... 280  Joint gauges, pipe......... 53 builtin ...l 304 | ow pressure systems ....315  Masteralarmbox ... .. 359-360 forplaster ............. 234
lcon, National Joint sealant, prison ............ 281,304 | ow-voltage outgoing Material volume, piles ...... 23 Metalsashputty ......... 220
Estimator .......... 361, 362 concrete ........ 97, 179-180 wallhung . ............. 304 feeder ... 352  Material weights ... ... .. 8, 34 Metal-clad doors ......... 201
Immersion tank . ......... 280 paving ................. 26 Lavatory station, medical . .280 Lumber ... 136-140 Materiais Metal-clad switchgear . . . .. 353
incandescent fixtures ... .. 358  Joint seals, window . ... ... 226 Lay-in grid floor ... . .. 274, 275 grades ............ 139-140 Bl 43 Metallic arc welding, pipe .. .58
Inch ........ FERREEREEERS 16 Joint treatment, drywalf ... 239 Laying shrinkage ............. 239 handling ............... 6-7  Metals section ....... 123-134
Indgg, electronic .....363-364 Jointing concrete block . ......... 100 utilization . ............. 137 storage ................. 6 metal decking ...... 130-134
Individual hex roofing ... .. 192 concrete ............... 96 piPe e 53 Mating jcints, curtain wali . 227 apen-web joists .. ... 128-128
Industrial aspbalt tile . .. ... 257 pipe ... 53 Lead Mats, exercise .. . ........ 279 structural steei ... ... 124-127
Industrial fixtures . ........ 357  Joints flashing ............... 196 M Maximizing productivity ... .6-8 Metering, electsical ...352-353
Inorganic felts . .......... 186 masonry .............. 100 joints, cast-iron pipe .. .19, 56 Machine efficiency, Measurement Metric/English
Inserting lines . ...... 367-368 PVC........... .. 61 shower receptors ....... 303 soittypes . ........ ... ... 36 cubic ... i 16 conversions . ...... 10, 13-17
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weight .......... .. ..
Microscheduling .. .........
Milling lumber ...........

Millwork, painting

Mineral fiber insulation ..

Mineral surfaced

sheets .............

Mineral wool batts
Minute/man-hour

equivatents ..............
Mirrors . ... oLl
Mixing box . ....... ..
Mixing valves ...........
Modified beveled edge .. ..
Modular brick ...........
Modular face brick
Moisture barriers ... ......

Moisture content,

compaction .............
Molding plaster . .........
Monmel .................
Monkey bars .............
Monolithic terrazzo
Mop rack and hook
Mortar .................
color ... ... ...
glass hlock ............
Masonry ...............
material for ............
proportiens . ...........
weight ... ... ..
Mortise exit devices
Mortise locks ........

Motor connection

Motor control stations
Motor generator sets
Mounting door closers .208-209
Mud, weight/swel] factor ... .34
Mudsifl ... ..o
Mullions, curtain wall
Multi-outlet assembily . .337-338
Multiple-type clay conduit . . .65
Multiport valves . . ........

N

adding overhead

column headings

copying descriptions

installation instructions .
keyword search
preview estimate .

save estimate to disk . ...

undo command . . . ......
wage rates, changi-ng-
National grading rules
National Woodwork
Manufacturer's Assoc.

Natural aggregates

Neoprene hypalon roofing .184

Neoprene weatherstiipping .209
2

Nitrous oxide outlets

Nonmetallic conduit
Nonmetallic sheathed

Nourishment station,

Naiibase ...............
Naitpopping ............
Nailable studs ...........

Nailing

channels ..........
siding.................
underlayment ..........

Nails

requirements .......
sizes andtiypes .........
strip flooring . ..........
Nameplates . ............

Narrow stile locks

National Estimator . . . .
addingcosts .......

380

0.S.&Y. gate valves

Office cubicle partitions . . . .269
Offset door pivots .

Qil storage tank
Qil-based caulking &

Qil-filled transformers

Oilborne preservatives
One-pipe system
One-way ribbed slabs
One-way solid slabs .
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Open deck forms . ........ 88
Open substations . ....... 350
Open-end pipe piles ....... 48
Open-web joists .. .... 128-129
Operating asphatlt plant . . . .. 20
Operating lights . .. ....... 280
Organic felts ............ 186
Ounce ............... 16,17
Outletbox .............. 338
Outlettesting . . .......... 357
Overhead and prefit ...... 369
Overhead concealed
closers .......... e 208
Overhead doors . ........ 217
Oxyacetylene welding, pipe .58
Oxygen outlets . ......... 310
P
Ptrap ........ ... .. ... 299
Paddie alarm ............ 3N
Pail and ladder hook . . .. .. 270
Paint ............... 260-262
brushes ....... ........ 260
Painting
chain fink fencing ....... 262
exterior ............... 261
interior ............ ... 261
millwork .......... ..., 262
speciatized ..... .. ... .. 262
steeland iron .......... 126
Paim {(measurement) ...... 16
Panel ceilings ........... 247
Panel connections .« (. 356
Panel instaliation . .[... .. 181
Panel jifter .ot n. L alL L 275
Panel requirements, room. 156
Panelboards.. ... ... .. 354-355
Paneling, framing spacing .153
Panicbolts ............. 207
Panic exit'devices . ..... .. 207
Pans . ...... ... . 87
Parabola ......... ... ... 1
Paralielogram ............ 11
Parging ................ 167
Parking equipment . ... ... 281
Parquet flooring .. ... 250, 254
Particleboard .. ... ... 154, 178
Partition terminals and
CAPS « it 231
Partition waH
demolition .............. 71
framing ............... 144
materials .......... 146-147
Partitions . .............. 144
demolition .............. 71
demountable . .......... 269
electric operation ....... 268
folding ............ 267-270
office cubicle ........... 269
toilet compartments . . ... 269
Patient care equipment . . . .280
Patiodoors . ............ 214

Patterned glass .. ........ 220
Pavement....... ...... 22-23
Pavement base, compaction 23
Paving ............... 21-27
asphatt ................ 24
base .................. 23
concrete ............... 26
curbsiwalks . .......... .. 27
demolition .............. 72
liguidasphalt ............ 25
subbase ............... 23
Peat . ........ ... ... ... 28
Pedestal floors .. ..... 274-275
Pedestal piles ............ 47
Pedestal urinal .......... 302
Perch................... 16
Perforated channefs ...... 230
Periodical rack .......... 279
Perlite .............. ... 175
Permeability ............. 74
Pews .................. 278
Phosphate-coated nafis .. .141
Picket fence ............. 67
Picture molds .. .155, 230, 233
Picture windows . ...qu. .. 218
Pier excavation .m0 . 40
Piers
brick . . 0., et 110
concrete ...l el 82
Pilasters ........ ... 82, 270
Pileeap ........... 19, 78, 82
Pile hammers .......... .. 48
Pile load fests ............ 45
Piles ................. 45-52
accessores . ... ..., .. .. 49
atignment . ............. 49
bracing ................ 51
capping .. ....... ... .. 51
disposal . ............... 52
driving ........ ... .. 45, 50
material volume ......... 23
placing ............. 49, 51
removal ................ 52
ypes ............... 46-48
Pine flooring .. ....... 252-253
Pipe ......... .. 287-289, 292
ABS .. ... 308
asbestos cement .. ....... 57
black steel . ............ 289
brass ...... ... 289
castiron ....... 56, 283, 308
concrete culvert .. ... ... 55
concrete underdrain ... ... 55
copper ............ 288, 308
cofrugated metal culvert . . .57
flanged steet ......... 60-61
galvanized steel .. ..283, 287
gravity .......... . 54, 58
hub and spigot .......... 56
insulation . .............. 59
lagging ................ 59
laying.................. 53

nohub ................. 56
ptastic ............ 283, 308
PVC . i, 59
SEWET .. ... 54, 58
soft ...l 283, 308
specificuses ............ 54
testing ................. 53
threaded steel ........ 60-61
types .. ...l 54
vitrifiedclay .. ........... 58
water ........ .. ... ... 54
welded steel ............ 58
Pipe bedding .. ........... 29
Pipe bushing ... ......... 284
Pipecap ............... 284
Pipe fittings ......... 284-285

Pipe insulation ....19, 59, 323
Pipe lettering, painting ... .262

Pipe markings®. . . ... ... L 53
Pipe piles . ... 0w L 48
Pipeplugs .. ... . 284
Pipe speciaities . ......... 292
Ripesstacks ... ......... 307
Pipe trenches, backfill . ... .. 41
Piping, sitework ...... .. 53-63
Pitsltabs ............... . 82
Pitwalls ................. 82
Pitch, roof ... ....... ... 188
Pits, braced .............. 52
Pivot reinforced hinges . . ..203
Pivots, door ......... 203-204
Placing concrete ....... 81-82
cuiverts ................ 62
paving .....ieeii 26
UNItS i 63
walks andcurbs ......... 27
Placing pites .. ........... 43
Placing reinforcing steel ... .84
Plainlath ............... 229
Plainsawed tumber .. ... .. 136
Plank
flooring ... ... .. ... 250
fumber .. ... . ... L 139
Planting, erosion control . .. .44
Plagues ................ 266
Plaster ............. 229-237
aggregate ............. 231
applications ........ 232-233
coats ...... ... 231
COVErage .. .vovevannnn 235
material for ............ 237
metal framing for .. .. .... 234
walls ........... . o 235
Plaster of Paris, weight ... ... 8
Piasterboard ............ 234
Plastering labor ... ..... .. 235
Plastic
conduit ............. 65, 66
dome skylights ......... 223
panels ................ 166
pipe ... ...l 54, 308
shower receptors ....... 303

Buy similar Craftsman Book Co. titles here: https://www.Craftsman-Book.com

skylights .............. 223
vapor barfier ... ... .. 165
Piastic covered doors ..... 201
Piate glass ... ....... 220-221
Platerail ............... 155
Playground equipment ... .. 68
Plugvalves ......... 286, 292
Plug-in busway .......... 344
Plugs.............. 284, 345
Plumbing fixtures . .. . . 299-306
bathtubs .............. 303
drinking
fountains ..... 302-303, 305
lavatories .. .. ... ... .. 302
showers............... 303
sinks ... .. ... 302, 304
urinals ........ 301-302, 304
water closets ...299-301, 305
Plumbing ........... 282-308

drain, vent & waste . .306-308
fixtures and

equipment ... ...... 299-305
fabor ...... 286-298, 303-305
materials .. ........ 283-287
rough-in............... 308
Plyformclass BB ........ 151
Plywood ............ 151-153
insulation value ......... 171
sheathing ..... 144, 152, 153
siding................. 157
subfloors .. ........ ... 154
weight per square foot ....10
Polybutene tape ......... 220
Polyethylene film . ... .. .. 176
Polygon . ................ 11
Polystyrene ... .. 171, 174,177

Polysulfide-base products . .220
Polyurethane compounds . .199

Porcelain shingles . ....... 190
Porchpost.............. 155
Porous concrete pipe ...... 55
Portland cement .......... 75
basecoats ............. 232
bed, tile base .......... 244
mortar ............ 237,242
piaster . .......... .. ... 229
proportion in mortar .. ... 101
weight/swell factor ....... 34
Postfence ............... 67
Post-tensioning ........... 92
Postal equipment .. ... ... 273
Potheads, cable .......... 65
Pound ............... 16, 17
Poured ceiling insutation . . .174
Poured gypsurmn decks .. ... 91
Poured-in-place insulation .175
Pouring concrete . ... ...... 77
Powercable ......... 338-339
Power outlets ........... 357
Powerpanels ........... 354
Power shovel, efficiency
factors ........ . ... ... 36



Power takeoffs .......... 344

Precast concrete

calch basins ............ 64
cribbing, retaining walls .. .64
manholes .............. 64
piles ........ ... 47, 50
presiressed ............. 95
pretensioned . ........... 92
rectangular columns ... . .. 94
septictanks . ............ 64
structural beams ......... 93
wallpanels ... ........... 93

Precast terrazzo ......... 249

Prefabricated busway .. ... 344

Prefinished wood

molding ............... 155

Preformed roofing ....179-183
Preformed sheet

elastomers . ............ 184
Prehung doers . ......... 202
Premolded sealants . ..197-198
Preservatives, pile ........ 46
Pressed metal, doors ... . . 201
Pressed steel door frames .201
Pressure distributors . .. .. .. 22
Pressure reducing valves . .293
Prestressed concrete .. .. .. 92
piles....... ... ot 47
Preview estimate ... .. 369-370

Prime coat, pavement . . .22, 25
Primed hardboard siding ..157

Quick opening valves
Quick Start, Nationa!

Residential power outlets .

Resilient flooring
Resilient stair freads
Restaurant kitchens
Retainers, trench

building insulation

comrmon buiiding materiais 171

fiverboard sheathing
Raceways, underfloor .355-358
Rack and pinion door

Return registers
Reverse-trap bowls

Ribbed steel decking
Rigid board insulation

Railroad trackwork

Railway pile drivers . .45:46,.48 Rigid roofing tile
Rim exit devices
Rapid curing cutback

Rating insutation

¢ weight/swell factor
Reciprocating compressors 329

Reciprocating electric Risers, fire system

Recirculating air damper . . .

Redwood lumber

Refrigerator-freezer,

Refrigerators, walk-~in

removal, by truck
............... Rock crushing plant .
Regular density fiberboard .154
Regular wailboard
Reinforced concrete, weight . .8
Reinforcing concrete

bar conversions

Rollers, compaction

................ Rolling doors and grilles .. .217

Reroofing, shingles

Primers ................ 260
Print estimate ........... 370
Prism ........... ... ..., 11
Prison equipment ........ 281
Productivity, tips . . ........ 6-8
Profit ....... ... .. ... ... 369
Protective board ......... 166
Public address system . ...358
Pultbox ............ 339, 356
Puli down utility shelf .. ... 271
Pufingwire ............. 341
Pulls,door .............. 209
Pulpit ....... ..ol 278
Pump return system ...... 313
Pumps,air.............. 309
Purins ... ... .......... 124
Pushbars .............. 209
Push-bution starters .. .. .. 349
Push-pufibars ........... 209
Putty .................. 221
PVC pipe

building piumbing ....... 308

definition ............ ... 19

sitework .. ........... 59, 61
Pyramid ................. 11
Q
Quarry tile .............. 246
Quarrying ............... 33
Quart ... ..... ... .. ... .. 16

Resawn lumber
Restdential buildings,
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Roof hatches .. .......... 197
Rocfing
aluminum ......... 179, 182
asbestos cement .. .179, 182
asphait ............... 192
buit-up ............ 185-190
COpPer ... ..o covuivnnn. 183
elastomeric ........ 183-184
fiberglass .. ............ 179
plastic panels .......... 182
preformed ......... 179-181
shingles ....... 190-191, 183
steel ........... ..ol 182
file ... L 190
Roofing asphalts . .. .. 167, 185
Roofing cements ......... 185
Roofing demolition ........ 70
Roofing felts ............ 186
Roofing insulation ....175-178
Roofs, dead loads . . ....... 10
Retating locomotive
drivers ......... ... ¢ 45-46
Rough carpentry
......... 136-137, 144-150
ceiling joists ....... 144, 148
commercial grade ». . ... 145
floor joists™ . .. .. 145-146
girders ... .. L L0l 146
rogf framing ... .. .. 149-150
roof sheathing~". 148, 152-154
walls . ............ 146-147
Rough sawn iumber . ... .. 136
Rough-in
electrical .............. 356
plumbing .............. 306
Round stee! columns ... .. 91

Rubber compression goods 220
Rubber

flooving ...l 255
tile ... .. 257, 259
tile, conductive ......... 259
freads ................ 259

Rubber insuiated wire .338, 339
Rubber-tired rollers,

compaction ............. 43
Rubbetized membrane
sheet .. ... ... .. ... ... 165
Rubble, erosion controf .. . .. 44
Rubble stone walls . .. .64, 122
Running track ............ 68
Runways ................ 69
S
Safety ................... 7
Safety glass . ....... 219, 222
Safety showerunit . ...... 281
Salt treatment, piles ....... 46
Sand
aggregate ........... 75,76
angle of repose . ......... 23
bank excavation ......... 38

butk excavation .. ........ 38
earthmoving ............ 36
weight ... ... ..., 8
weight/swell factor . ...... 34
Sand cushion terrazzo ... .248
Sand interceptor ......... 301
Sandblasting steel ....... 126
Sandstone, weight/swell
factor ... ... .. o L 34
Sanitary napkin dispenser 271
Sanitarytee ............. 283
Sapwood ............... 140
Saturated steam ......... 312
Save estimate to disk ..... 370
Scaffolding ........... 19, 69
Scarify, subbase .......... 23
Schedule 40
black steel pipe ... ...... 287
DWVopipe ............. 308
galvanizedpipe . .. ...... 287
threaded steel pipe ... ... 287
Scheduling .. ........ .. 6, 7-8
Schools, live foad .......... 9
Scoreboard, gymnasium .. .279
Scrap ... ... 7
Scraper operations,
excavation .............. 39
Scratch coat, plaster ... ... 235
Screeding ............... 96
Screendoors ....... 212, 214
Screw channels ......... 230
Screwstuds ............ 230
Scrub stations ........... 280
Scupperdrains .......... 298
Seal coat
applicationrate .......... 25
definition . .............. 22
tank emptying time .. .. ... 25
Sealants ............ 197-199
Sealer, concrete .......... a7
Sealing compounds ... ... 226
Sealing wail joints .. ...... 227
Seamless steel piles ..... .. 48
Secondary distribution,
electrical .. .. ... ... 353
Security lighting . ......... 64
Security systems . ........ 360
Seeding ............. ... 68
Select grade lumber ... ... 139
Self-drifiing fasteners .. ... 231
Self-furring tath .......... 233
Septictanks ............. 64

Series lighting, security .. ... 64
Service entrance

disiribution panel .. ... .. 354
ground . ... 352
service main, installation .356
switchboard . . .......... 352
Service stops, gas valves . 294
Set retarders . ... ... ... 74
Sewage ejectors ......... 297
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Sewer pipe
general information . ... ... 54
installation ........... 56-58
rough-in . .............. 306
Shakes ................ 193

Shale, weight/swell factor . . .34
Shaping earthwork

ditch, trench or pier .. ... .. 40
spreading fit ............ 39
subbase and base ....... 23
Shearing strength ......... 45
Sheath curtain walls . ... .. 224
Sheathing
floor .............. 144, 152
foamboard . ............ 173
general information .. .. .. 137
gypsum wallboard, ext. . . .240
insulation vaiue ......... 171
nail requirements ....... 142
roof .......... 144, 148, 152
softwood plywoed . ... ... 153
wall ........... .. 144, 152
Sheathing papers . ....... 186
Sheet flooring,
resilient ......... .. 257,259
Sheetlead .............. 195
Sheetmetal ......... 194-197
ducts .. ... ... 334
flashing, instaliation ..... 196
Sheetpiling . .......... 20, 51
removal ...........0. ... 52
Sheet vapor barrier . ... ... 155
Sheet window glass .. .... 219
Sheetrock . ... ....... 238-240
Sheets, roofing
buiit-up roofing ... ... 186-187
elastomeric ............ 184
Shell,piles .............. 47
Shelves
bathroom . ............. 271
library ... .. ..o 279
metal ............. .... 279
reagent ............... 281
storage ............... 273
Shingles
asphalt ............... 192
metal .......... ... ... 190
reroofingwith .......... 191
rgid ... 190
slate ................. 180
weight pervolume . . ....... 8
weight per square foot ....10
wood . ................ 193
Shiplap boards .......... 158
Shock absorbers, pipe .. ..282
Shoes, pile .............. 49
Shoring
definition ............... 20
trench ................. 52

Shoulders, erosicn control . .44
Shovel, swing angle factor ..35

381



Shaower
compartments .......... 272
curtainrod . ............ 270
door.........oeial 272
receptors .. ... ... 303
rough-in. . ......... ... 306
walls, file .............. 245
ShowMe video .......... 361
Shrinkage cracks ......... 76
Shrubs
planting ................ 68
removal ............ ... 29
Sidewalks, livetoad ........ 9
Siding
insutation value ......... 171
labor man-hours ........ 144
nail requirements . .. .142-143
preformed ......... 179-181
wood ... ........ 157-159
Signal ball, fire alarm ... .. 360
Silicon
voofing ... ...l 184
waterproofing ....... 85, 166
Sillptates .............. 137

Sill sections, curtain wall . . .227
Sills, concrete, reinforcing . . .84

Simplex
carbon dioxide cylinders . .312
frepumps . ............ 312
sewage ejectors . ....... 297
water pumps . .......... 295
Single hung windows . . ... 218
Single-acting steam
hammets ... ......... ... 48
Sinks
floortype ... ... .. 304
general information ... ... 302
taboratory ............. 281
faundry . ... .. 304
rough-in . .............. 306
sevice ... ... 304
surgical ... ......... ... 304
Siphon-jetbowl .......... 301
Site improvement demolition 72
Sitework .............. 18-72
Skid drivers and rigs .. .. ... 45
Skylights ............... 223
Slabs, concrete
calculating quantity ....... 79
forming ......... ... .. 82
labor and materials . .. .80, 81
miscellaneous items ... ... 85
placing........... .. ... 82
retnforcing . .......... .. 84
structural slabs .. ..... 86-88
Slag, weight .............. 8
Slate
chalkboards . ........... 2687
shingles . ........... ... 180
weight per square foot ... .10
weight/swell factor ....... 34

382

Sliding doors

glass ............. 214, 216
metal ... 215-217
prison ......... ... ... 281
wood ................. 216
Slip-inhinges ........... 203
Slow curing cutback .. .. ... 21
Slumptest............ 74,76

Smoke detectors . .. .. 359, ’360
Snow fence
Snow meilting equipment . .358

Soap dispenser.......... 270
Scap holder ............ 271
Soccergoals ............. 68
Sodding
erosion control ... ..., ... 44
landscaping . ............ 68
Soffit construction ........ 153
Softwood
flooring ............... 252
lumber ................ 139
plywood ........... 151-153
Soil
CONVersions .. ........... 45
types ...l 28
unsuitable .............. 28
Soil pipe, cast iron ... .56, 308
Solasbronze glass ........ 222
Solargray glass . ......... 222
Soldered joints
brass pipe ............. 283
bronze valves .......... 290
general information . .284-285
coppertubing .......... 288
Solders, sheet metat . ... .. 195
Solenoid valves . ....... .. 293
Solid basement wails ... .. 103
Solid bitumen mopping 176-177
Sofid boftom tray ... ...... 342
Solid common bond . ... .. 104
Solid core doors ...... . .. 201
Solid exterior walls™ .. . .. 105
Solid partition‘studs ...\ . . 230
Solid web channels ... ... 280
Solid-point pipe piles . . ... .. 48
Sojvent welded PVC
pipe ... o 59, 61
Sonic hammer . ........... 48
Sound deadening
board ............. 154, 240
Sound retardant plastering .233
Sound system ........... 358
Span ... L., 16
Spandolite glass ......... 227
Spandre! curtain walls . . . . . 224
COVEIS .. ......ounvnn.. 227

Special electrical systems . .358

Speciat purpose doors .. ..202
Special valves ........... 283
Specialized painting ...... 126
Specialties .......... 265-275
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Specialty glass .......... 222
Sphere ........ ... ... bl
Spiral-welded pipe piles ... .48
Splices
cable in manholes . . ...... 66
cabletray ............. 343
pile ... L 46, 49
Split system air
conditioning ............ 332
Split window, National
Estimator .............. 364
Split-faced block ......... 119
Splittingrock ............. 32
Spoil disposal, barge ...... 37
Spray painting ....... 260-281
Spray-on fireproofing ... .. 169
Spray-on insulation
building ........... 168-169
roofing .......... .. 175-177
Spreading asphait
base .................. 23
paving ................. 24
walks ...l 27
Spreading backfilf ......... 42
Spreading concrete . ... ... .26
Spring door pivots . . ..203-204
Spring type
weatherstripping .. ...... 209
Sprinkler systems ....310-311
Square,area ............. 11
Square edge boards
lumber ................ 153
flooring ............... 253
wallboard . . . ... e ... 240
Square measure ... ... .. 12
Square milem. . Ll L 17
Squarepiles .. a4l 47
Squares, roofing . ... .. ... 185
Squirre! screens ... ... ... 127
Stained glass windows . ...278
Stainless steel
chimney screens ... ... .. 274
communionrail ......... 278
cuttainwalls ....... 225, 227
doors .. 215
drinking fountains ... .. .. 305
fiashing ............... 196
roofing . ............... 182
scrub sink . .... ... 305
sheetmetal ............ 194
shelf, bathroom ... ...... 271
weatherstripping ... . .... 209
Stairrails . .............. 134
Stair risers
rubber ... oLl 259
terrazzo ............... 249
Stair stringers
steel ...l 275
terrazzo ... 249
wood ... 161

Stair treads

quarry tile ............. 248
resilient . ... ... ... ... 255
rubber ... . oLl 259
terrazz¢ . ... ... 249
Stairs
carpentry .......... 161-162
concrete ............... 82
liveload . ................ 9

Stalturinal .............. 301
Stamping, fumber ........ 137
Standard culvert pipe ...... 58

Standard grade lumber . ...139
Standard heights, wiring

devices . ............... 340
Standards, light .. ......... 64
Standpipes ............. 312
Stands, reviewing, live load . .9
Starters ................ 349
Static conductive flooring . .255
Status bar .............°¢ 362
Steam heating
systems ........... 312-318
Steam traps .....ao.. ... 318
Steel
angle guard'... ... ..o 127
base plates, concrate ... .. 85
basketracks ........... 272
bathtubs .... .00 . ..... 303
cell lining, prison ........ 281
chimney screens . ....... 274
column forms ........... 91
conduit ............ ..l 65
cover plates, trench . ... .. 62
decking ........... 130-132
doors and
frames ....... 201, 211, 215
fintube ............... 323
fittings, plumbing ........ 284
flagpoles .............. 273
furnace ............... 325
guardrails .............. 69
joist bridging ........... 145
joists . ... ..., 128-129
lavatories . ............. 304
lintel shapes ......... .. 13
nails .............. 141-142
office cubicles .......... 269
piles .......... 20, 46, 50-51
pipe ...l 19, 54, 283
roofing ................ 179
sheetmetal ............ 194
sheetpiling ............. 51
shingles . .............. 190
shower compartments .. .272
shower receptors ....... 303
siding................. 179
stairs ............. 133-134
structural .......... 125-126

threaded pipe .. ........ 306
tierods ............... 126
weatherstripping . ....... 209
Steel Door Institute ....... 201
Stepsongrade ........... 82
Sterilizer unit, dental ... ... 280
Stone
riprap, weight . ........ ... 8
walkways .. ... ......... 122
Stop and waste valves ....294
Stops, door .. ........... 209
Storage shelving ......... 273
Stores, liveload ........... 9
Storm doors ........ 212, 214
Storm drains ............. 54
Straighttee ......... 283, 284
Straightshaft piles ......... 47
Street lighting ............ 64
Stress reliefcongs ........ 65
Strike, lockset . ... ....... 204
Stringers, stair
steal L. Lol 275
terrazzo ... ... ... .. 249
wood .00 L. Ll 161
Strip flooring ........ 250-253
Striplights .............. 357
Stripping overburden,
quarrying ...-.....aui... 33
Structoboard ............ 267
Structural aluminum .. .. .. 127
Structural concrete
beams .............. 86, 93
slabs ............... 86-87
walls .......... ... 86
Structural light framing
lumber ....... ......... 139
Structural steel ... .... 124-126
erection ............... 125
fabrication ............. 124
frames . ....... ... ... 124
Structutal tile ........ 112, 113
Struts . ... ill 124
Stucco . ...l 229
accessories ... ....... .. 233
meshfence ............. 67
walls ................. 235
Stud grade lumber ....... 139
Studwalls .............. 144
Studless solid partitions . ..230
Studycarrels ............ 279
Stump removal ........... 30
Styrofoam ............ .. 173

Sub-atmosphetic systems .317
Subbase, paving

compaction ............. 23
definition ............ ... 20
labor man-hours ......... 23
Subdrains ......... ... .. 54
Subfloors ....... ..., 144, 171
Substations . ............ 350

Sump hole construction . .. .38
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Superheated steam ...... 312
Supply registers ......... 325
Surface mounted closers . .208
Surface raceway ..... 337-338
Suttace rod devices ..... . 207
Surfacing lumber . ........ 136
Surgery equipment .. ..... 280
Survey monuments,

relocation ............... 29
Surveyor's measure ... .... 17
Suspended arch forms . . ... 88
Suspended ceiling

systems . .......... 234, 247
Suspended slabs . ..... 82, 88
Suspended striplights .. . . . 357
Swale excavation ......... 40
Sweep speed control .. ... 208
Sweeping asphalt, paving . . .24
Swell factors .......... 20, 34
Swingangle ............. 20

conversion . . _....... ..., 35
Swing check valves ... ... 286
Swing clear hinges ....... 203
Swing type valves ........ 291
Swinging glass doors .. ... 214
Switch assembly, raifroad .. 68
Switch type starters ... .. 349
Switchboards ........ 351-352
Switches

busduct .............. 346

electrical .............. 339

secondary distribution . . . .353
Switchgear ............. 353
Syntheticturf . ............ 68
T
Tables, laboratory ........ 281
Tackcoat................ 22

application, asphalt paving .25
Tackboards ......... 266-267
Tank empiying, asphait

paving ............. ..., 25
Tapboxes .............. 345

Tapered edge wallboard . . .240
Tee fittings, undetfloor

electric ........ ... . 356
Tees, plumbing .......... 283
PVCpipe............ 59, 61
Temperature valves ...... 293
Tempered glass ..... 220, 221
Temporary construction ....20
Temporary fencing ........ 67
Tenniscourts . ............ 68
Tensioning . .............. 92
Ternemetal ............. 194
Terrazzo
cast-in-place ........... 250
flooring ............... 249
general information . . .. .. 248
precast ............... 249
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shower receptors ... .... 303 Time conversion .......... 17 shoring ................ 52 insutation . ........... .. 178 Vitrified clay pipe....... 20, 58 Water/cement ratio .. ...... 74
stairs ...l 249 Tin, weight . .............. 10 volume, CY perLF ....... 31 Urinals Voidforms . .............. a9 Waterproofing ....... 164-166
Tessera ................ 242 Tttebar ................ 362 Thdangle ................. 1 general information ..301-302  Volume membranes . ........... 243
Testing Toilet accessories . ...270-271  Trim, weatherstripping . .. .209 installation ............. 304  conversions ....11, 12, 15-16 panels ... ... 166
asbestos cement pipe ... .. 57 Toitet compartments . .269-271 Trim pieces, siding ....... 157 rough-in ............... 306 valves and fittings ... ... .. 59
plumbing system . ....... 306 Toilets ...... ... ... 304  Trimming Using National w Waterstops .. ............ 85
Testtee ................ 283 Tongue & groove fiooring . .253 banks, excavation . . .... .. 40 Estimator .......... 361-371 Wage rates, changing in Wave equation ........... 45
Texturing ............... 238 Tongue & groove gypsum french ................. 32 Utility hook strip . ........ 270 estimate . ____________ 366 Wearsurface .. ........... 21
Theaters, liveload ......... 9 wallboard .............. 240 Triplex water pumps ... ... 285 Utility Jines, locating ....... 29 Wainscot, terrazzo . . . .249-250 Weathering steel roofing . . .182
Therapy whirlpools .. ... .. 280 Tongue & groove Troltey busway ....... 344-345 Walk-in réfrigerators ______ 360 Woeatherstripping . . . . . 209, 218
Thermal & moisture siding ............. 157-158 Troughtray ............. 342 Vi Walks, concrete . ......... 27 Wedge .................. i
protection .......... 163-199 Toolbar ................ 362 Trough urinai .. ..... ..... 301 Vacuum breakers . . .. .... 292 Wall backing ............ 144 Weight conversions .. ..14, 17
Thermal conductivity . 168, 171 Tooljoints ............... 96 Troweling . ............... 96 Vacuum systems .315-317, 318 Wall channel fursing . .. ... 234 Weight of building materials . .8
Thermal insulation Toothbrush holder .. .. .. .. 271 Truck crane drivers . ... . 45-46 Valve boxes . . .. . ... ... ’_ 63 Wall coverings . .......... 264 aggregate .............. 76
building ........... 168-172 Toppings, concrete ........ 97 Trusses, roof . . ...... 124, 150 vaives wall footings .......... 78, 82 Welded steel pipe . ... .. 20, 58
incurtainwalls ......... 224  Topsoil ...l 28  Tubecolumnforms ........ 89 check . oo 291 Wall hydrants ........... 2g4  Welded wire fabric ........ 84
foamboard sheathing .173-174 stripping . .............. 390  Tufcordecking .......... 132 QRN o 294 wall joints, curlain wall 226-227 Weilded wire lath ... ...... 229
preformed roofing and Towelbar .............. 271 Turf, synthetic . ........... 68 QS .\ 294 Wall mounted tats . . .. ... o7g  Welding, pipe ............ 58
siding ... . . ..., 180-182 Towel receptacle .. ....... 271 Turnout ... ... .. ...... ... 68 GAE e 290 Wall panefing L. ...... 93, 156 Wellpoint dewatering system 38
recommendations ....... 170 Towers, cocling .......... 331 Two-pipe heating system general information . .285-287 Wall-sheathing .. . . .. 144, 152 Wet-return .............. 312
roofing ............ 175-178  TJownship . ............... 17 312315 giebe ...l 291 _Wall systems .. ........ 234  Whirlpools, therapeutic .. . 280
Thermal resistance ... .... 168  Track equipment .......... 68  Two-pipe vapor systems .. 315 PIUG oo 202 47 Walltile Window
Thermoplastic Tracks Two-pointilocks .......... 206 special . ... 293 CErAMIC s e oo 245 demolition .............. 70
compounds .. .......... 197 folding doors ........... 213  Two-way solidslabs ....... 87 steel pipe .........0L... 61 e W 249 framing ............... 144
insulated wire .......... 338 partitions . ............. 268  Type Kcopperpipe....... 288 water close! .. .« .. . L. 299 Wal-hung urinal ......... 301 glass ............. 219, 221
Thermostats ............ 335 raffroad ........... ..., 68  Type L copperpipe ... ... 288 yvapor bartiers Walboard ........ ...... 138 silfs, quarry tile ......... 246
Thermoweld coupling . . . . . 348  Tracts, landarea .......... 12 Type Mcopperpipe ...... 288 building insulation. . . 168169 demoition .............. 70  Window air conditioner .. ..360
Thin-bed setting, tle ..243-244 Transformer vaults ........ 63 conclete o 85 Walipaper .............. 264 Wlnqows ........... 171, 218
Thread cutting fasteners . ..180  Transformer, lighting . ... ... g4 U installing with siding . . ... 157  Walls stained glass ........... 278
Thread forming Transformers, substations .350  yUvalue ...............¢ 168 roof insulation™ . .. ... ... 176 Carpentry .. .o.ie vl 144  Wire conversion factors . ..341
fastener ........... 180,231 Transite conduit .......... 66  U.S. Commercial waterproofing .......... 165  concrete ...... 76,82, 86,07 Mregass.............. 222
Threaded plug valves . .. .. 292 Transposition fittings . ... .. 344 Standards ............. 201" Vapor proof fixtures . ... ... 357 Masonry ........... 103110  Wireway .............. 343
Threaded steel pipe .60-61, 306  Trapezium ............... 11 Uncasedpiles ...cun...... 47 Vapor systems ....... 315-317 refaining ............... g4 Wiring devices .......... 339
Three point locks ........ 206  Trapezoid ............... 11 Underdrain, pordus concrete 55 > Vamish ................ 260 square footage ......... 263 standard heights ........ 340
Three pote starters ....... 349 Traps, plumbing . ..... 289-301  Underfloor.ducts .. . 355-356  Veneer wood framed . ...... 14g-147 ~ Wood
Through-bolting .......... 210 Trashchutes ............ 273 ¢Underfloor electrical brick ... ....c.c.oi.i... 109  Wardrobe lockers ........ 272 door and frames
Thrust biock Tray conveyors .......... 278 systems ...h...o00. 355-358  plaster .. .............. 233 Wardrobes, painting .. .... 262 oo o201, 211212, 216
definition ............... 20 Treads, stair Underground slectric service 66 Ventiated trays .......... 342 Warm-air heating exterior finish .......... 155
instalfation.............. 61 quarry tile ............. 246 " \Underground electrical Ventilation boxes . ........ 127 system ............ 324327  feneing ...l 67
Thrust pivot hinges . ... .. 203 resilient ........... (] 256, distibution ........... 65-66  Ventilation sheets ... ... .. 188 Washdown bowls ........ 301 flooring ............ 250-254
Ticket dispenser, parking ..281 rubber ... L L 259\ Underground obstructions, Ventilators, industriaf and Waste piles ... 46, 50-51
Tie beams ............... 82  ferrazzo .4........h. 0 249 ) removal ................ 29 commercial ............. 358  glazing................ 221 sheathing ............. 7
feotings ................ 78 Treated sills .. ..........% 137 Underlayment Vents . .......... ... 306-307 mortar, masonry ........ 109 Sh'ng!es ------ 142,171,193
Tite Treated wood nailers .. ... 176 C-Coplugged ........... 151 Vermiculite .. ... 171, 174, 175 preventing .. ............. 7 shrinkage ............. 236
cement ............... 242 Trees fIOOS « @ e teeeas 256  Verticalgrain ............ 136 Waste receptacle ........ 271 windows ... 218
ceramic ........... 242-247 planting . ... .00 L. 68 particteboard .. ......... 154 Vibration to compact Waste stacks ........ 306307  Woods, common ......... 155
masonry ........... 112-113 removal, clearing .. .. .. 29-30 plywood ............... 151 CONCreie . ...oovvvennnn.. 76  Water closets Waork scheduling ......... 78
material usage . . . ... 258-259  Trench .................. 20  Underwater excavation .. ... 37  Vibratory hammers ........ 46 general information . .298-301 Workability .............. 74
resilient .. ............. 257  Trench covers, sefting .. ... 62  Undocommand ......... 367  Vibratory pans, compaction .43 installation man-hours . . . 305  Wovenwirejath ......... 229
terrazzo ........... 248-250  Trenchdrains ........... 298 UNIONS «.vvvreennnn .. 284  Vibratory pile drivers ....45-46  pHson ................ 2g1  Writing surfaces ......... 266
weight per square foot ....10  Trenchduct ............. 356  Unitcosts .............. 367  Video, National Estimator rough-in . .............. 306  Wroughtiron ... 127
Tile backerboard ......... 240 Trench excavation Unit decking ............. 94 ShowMe ............... 361  Water heaters ... .... 296, 303 XYZ
Tile floors angle of repose .......... 23 Unprimed hardboard siding 157  Vinyt flooring ........ 254-255  Water main clamps ....... 348
resifient .. ... .. 254, 256, 257 machine ............... 32 Up-feed system ...... 313-314 Vinyf covered doors ... ... 213 Water meters ........... 297 X-raydoors ............. 202
terrazzo ........... 248-250 piping, for .............. 53 Upflow gas furnaces . .. ... 327 Vinyf walt covering ... . ... 264 Water pumps . ........... 295 X-rays, dental ........... 280
wood parquet .. .... 250, 254 probtems ............ ... 29 Urethane Vinyi-surfaced wallboard . . .240 Water trucks, excavation ...39 Y-branches ............. 283
Timber cribbing, walls . ... .. 64 shaping ................ A0 boards . ........... 173,176 Vitrified clay conduit .. ... .. 65 Water-cooled condensers . .331 Zing,weight ... ......... .. i0
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