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PREFACE

Updated with the addition of 26 new tables on pneumatic mechanical instrumentation,
this fifth edition is written for the majority of estimators who have not had the advan-
tages of years of experience and/or of being associated with a firm that spends thou-
sands of dollars for time studies and research analyses. I believe that the book will
decrease the chance of errors and help the partially experienced estimator to deter-
mine more accurately the actual direct labor cost for the complete fabrication and
installation of process piping for a given industrial or chemical plant.

This book is strictly for estimating direct labor in man hours only. You will not find any
costs for materials, equipment usage, warehousing and storing, fabricating, shop set-
up, or overhead. These costs can be readily obtained by a good estimator who can
visualize and consider job schedule, size, and location. If a material take-off is avail-
able, this cost can be obtained from vendors who will furnish the materials. These
items must be considered for each individual job.

The following direct man hours (or in the case of alloy and nonferrous materials, the per-
centages) were determined by gathering hundreds of time and method studies coupled
with actual cost of various operations, both in the shop and field on many piping jobs
located throughout the country, ranging in cost from $1,000,000 to $5,000,000. By careful-
ly analyzing these many reports, I established an average productivity rate of 70%. The
man hours or percentages compiled throughout this manual are based on this percentage.

I wish to call your attention to the introduction on the following pages entitled “Pro-
duction and Composite Rate,” which is the key to this method of estimating,

The Human Factor in Estimating

In this high-tech world of sophisticated software packages, including several for labor
and cost estimating, you might wonder what a collection of man-hour tables offers that
a computer program does not. The answer is the human factor. In preparing a complete
estimate for a refinery, petrochemical, or other heavy industrial project one often con-
fronts 12-18 major accounts, and each account has 5-100 or more sub-accounts, depend-
ing on the project and its engineering design. While it would seem that such numerous
variables provide the perfect opportunity for computerized algorithmic solution, accu-
rate, cost-effective, realistic estimating is still largely a function of human insight and
expertise. Each project has unique aspects that still require the seasoned consideration
of an experienced professional, such as general economy, projects supervision, labor
relations, job conditions, construction equipment, and weather, to name a few.

Computers are wondertful tools. They can solve problems as no human can, but I do
not believe construction estimating is their forté. I have reviewed several construction
estimating software packages and have yet to find one that I would completely rely on.
Construction estimating is an art, a science, and a craft, and 1 recommend that it be
done by those who understand and appreciate all three of these facets. This manual is
intended for those individuals.

John Page
Houston, Texas
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INTRODUCTION
Production and Composite Rate

This is the golden key that unlocks the gate to the wealth of process pipe estimating informa-
tion that follows. The most important area to be considered before calculating labor dollars is
productivity efficiency. This is a must if the many man-hour tables that follow are to be cor-
rectly applied. Productivity efficiency in conjunction with the production elements must be con-
sidered for each individual project.

I have found after comparing many projects that produection percentages can be classified into
five categories and the production elements can be grouped into six different classifications.
The six different classes of production elements are:

General economy

. Project supervision
. Labor relations

. Job conditions
Equipment

. Weather

S U W N

The five ranges of productivity efficiency percentages are:

Type Percentage Range
1. Very Low 10-40
2. Low 41-60
3. Average 61-80
4. Very Good 81-90
5. Excellent 91-100

Although you may agree with the ranges described here, you may still wonder with such a wide
percentage range how to determine a definite percentage. To illustrate how simply this is done
we will evaluate each of the six elements and give an example with each.

1. GENERAL ECONOMY

This is simply the state of the nation or area in which your project is to be developed. Things
that should be evaluated under this category are:

xii



a. Business trends and outlooks
b. Construction volume
¢. The employment situation

Let us say that you find these items to be very good or excelient. This may sound good, but
actually it means your productivity range will be very low. This is because when business is
good, the type of supervision and craftsmen that you will have to draw from will be very
poor. This will tend to create bad labor relations between your company and supervision and
thus produce unfavorable job conditions. On the other hand if you find the general economy
to be of a fairly good average, the productivity efficiency will tend to rise. Under normal
conditions there are enough good supervisors and craftsmen to go around and everyone is
satisfied, thus creating good job conditions.

Example: To show how to arrive at a final productivity efficiency percentage, let us say we
find this element to be of a high average in the area of the project. Since it is of a high
average, but by no means excellent, we estimate our productivity percentage at 75%.

. PROJECT SUPERVISION

What is the caliber of your supervision? What experience have they had? What can you
afford to pay them? What have you to draw from? Areas to be looked at under this element
are:

a. Experience

b. Supply

c. Pay

Like general economy this too must be carefully analyzed. If business is excellent, the
chances are that you will have a poor lot to draw from. If business is normal, you will have a
fair chanece of obtaining good supervision. The contractor who tries to cut overhead by using
cheap supervision usually winds up doing a very poor job. This usually results in a dissatis-
fied client, a loss of profit, and a loss of future work. However, the estimator has no control
over this. It must be left to management. All the estimator can do is estimate his projects
aecordingly.

Example: After careful analysis of the three items listed under this element, we find that
our supervision will be normal for this type of work and we arrive at an estimated productiv-
ity rate of 70%.

. LABOR RELATIONS

Have you a good labor relations man in your organization? Are the craftsmen in the area
experienced and satisfied? Are there adequate first-class craftsmen in the area? Like project
supervision things that should be analyzed under this element are:

a. Experience

b. Supply
c. Pay

xiii



The area where your project is to be constructed should be checked to see if the proper
experienced craftsmen are available locally or if you will have to rely on travelers to fill your
needs. Can and will your organization pay the prevailing wage rates?

Example: Let us say that for a project in a given area we have found our labor relations to
be fair but feel that they could be a little better. Since this is the case, we arrive at an effi-
ciency rating of 65% for this element.

. JOB CONDITIONS

What is the scope of the work and just what is involved in the job? Is the schedule tight or do
you have ample time to complete the project? What is the condition of the site? Is it high and
dry and easy to drain or is it low and muddy and hard to drain? Will you be working around a
plant already in production? Will there be tie-ins making it necessary to shut down various
systems of the plant? What will be the relationship between production personnel and con-
struction personnel? Will most of your operations be manual or mechanized? What kind of
material procurement will you have? There are many items that could be considered here,
dependent on the project; however, we feel that the most important of these items that
should be analyzed under this element are as follows:

a. Scope of work

b. Site conditions

c. Material procurement

d. Manual and mechanized operations

By careful study and analysis of the plans and specifications coupled with a site visitation
you should be able to correctly estimate a productivity efficiency percentage for this item.

Example: Let us say that the project we are estimating is a completely new plant and that
we have ample time to complete the project but the site location is low and muddy. There-
fore, after evaluation we estimate a productivity rating of only 60%.

. EQUIPMENT

Do you have ample equipment to do your job? What kind of shape is it in? Will you have
good maintenance and repair help? The main items to study under this element are:

a. Usability
b. Condition
¢. Maintenance and repair

This should be the simplest of all elements to analyze. Every estimator should know what
type and kind of equipment his company has as well as what kind of mechanical shape it is in.

Example: Let us assume that our company equipment is in very good shape, that we have
an ample supply to draw from, and that we have average mechanics. Since this is the case
we estimate a productivity percentage of 70%.



6. WEATHER

Check the past weather conditions for the area in which your project is to be located. During
the months that you will be constructing what are the weather predictions based on these
past reports? Will there be much rain or snow? Will it be hot and mueky or cold and damp?
The main items to check and analyze here are as follows:

a. Past weather reports
b. Rain or snow
c. Hot or cold

This is one of the worst of all elements to be considered. At best, all you have is a guess.
However, by giving due consideration to the items as outlined under this element your guess
will at least be based on past occurrences.

Example: Let us assume that the weather is about half good and half bad during the period
that our project is to be constructed. We must then assume a productivity range of 50% for
this element.

We have now considered and analyzed all six elements and in the examples for each individ-
ual element have arrived at a productivity efficiency percentage. Let us now group these
percentages together and arrive at a total percentage:

Productivity

Item Percentage
1. General €CONOMY . ......covuuiieiiiiieneanaeeannnennn. 75
2. Project supervision ........... ... ..o, 70
3. Laborrelations .......... .. ... 65
4. Job conditions . ..., ... e 60
b Bquipment ......... e 70

6. Weather ... .. ... . i i i e 50

Total . 390

Since there are six elements involved, we must now divide the total percentage by the num-
ber of elements to arrive at an average percentage of productivity.

390 + 6 = 65% average productivity efficiency

At this point we must caution the estimator. This example is only a guide to show a method
of arriving at a productivity percentage. By considering the preceding elements for each
individual project along with the proper man-hour tables that follow, you can make a good
labor value estimate for any place in the world at any time.

Next, we must consider the composite rate to correctly arrive at a total direct labor cost,
using the man-hours in the following tables.
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Most organizations consider the cost of field personnel with a rating of superinten-
dent or greater to be a part of job overhead and that of general foreman or lower as
direct job labor cost. The direct man hours on the following pages have been deter-
mined on this basis. Therefore, a composite rate should be used when converting
the man-hours to direct labor dollars.

The estimator must also again consider labor conditions in the area where the pro-
ject is to be located. He must determine how many men he will be allowed to use in
a crew plus how many crews he will need.

Example: This will illustrate how to obtain a composite rate:

We assume that a certain pipe project will need four 10-man crews and that only one
general foreman will be needed to head the four crews.

Rate of pipefitter craft in a given area:

General foreman . ... ... L $23.75 per hour
FOPMEAN . .o oot e $23.50 per hour
JOUMEYMAan .. ... e $23.00 per hour
Fifth-year apprentice . .. ........ ... ... ... .. ... . ... $18.00 per hour

NOTE: General foreman and foreman are dead weight because they do not work with
their tools; however, they must be considered and charged to the composite crew.

Crew for composite rate:

One general foreman. . ......... ............. 2hours @ $23.75 = $  47.50
Oneforeman ...............c...ovuuunon.. .. 8 hours @ $23.50 = 188.00
Nine journeymen. . ......................... 8 hours @ $23.00 = 1,656.00
Fifth-vear apprentice. . . ..................... 8 hours @ $18.00 = 144.00
Total for O ROUrs . ... ..o $2,035.50

$2,035.50 + 80 = $25.44 composite man-hour rate for 100% time.

Note that the man hours are based on an average productivity of 70%. Therefore, the
composite rate of $25.44 as figured becomes equal to 70%.

Let us assume that you have evaluated your job and find it to be of a low average with
a productivity rating of only 65%. This means a loss of 5% of time paid per man hours.
Therefore, your composite rate should have an adjustment of 5% as follows:

$25.44 % 105% = $26.71 composite rate of 65% productivity

Simply by multiplying the number of man hours estimated by the calculated compos-
ite rate, you can arrive at a total estimated direct labor cost, in dollar value, for pipe

fabrication and installation.

The foregoing explanation should enable the ordinary piping estimator to turn out a
better labor estimate and will eliminate much guesswork,

xvi



Section One

SHOP
FABRICATION
OF

PIPE

AND
FITTINGS

It is the intent and express purpose of this sec-
tionto cover as nearly as possible all operations
which may be encountered in a shop engaged in
the prefabrication of process piping for any type
of industrial or chemical plant.

The man hours listed for the various operations
are for labor only, and have no bearing on ma-
terials which must be added in all cases fora
complete labor and material estimate.

All labor for unloading from railroad cars on
trucks, storing in fabricationyard or warehouse,
hauling to fabrication area, fabricating and re-
turning to storage area or loading for delivery
to erection site have been given due considera-
tion in the man hours listed. No comsideration
has been gwven to overkead or profit in any way.

For alloy and non-ferrous fabrication, apply the
percentages which appear under Section Three
to the following pages listing the various shop
fabrication operations.



2 Section One—SHOP FABRICATION

SHOP HANDLING PIPE FOR FABRICATION
Carbon Steel Material
Wall Thickness Through Schedule 160

DIRECT MAN HOURS PER FOOT

Pipe Size Schedule Schedule Schedule
Inches 10 to 60 80 to 100 120 to 160
1/4 e 0.020 |. . ... .. 0.031 0.033
38  l...o.... 0.029 |. . .. ... 0.031 |....... 0.035
1/2 R 0.030 |...... . 0,033 |.... .. 0.036
3/4 S 0080 |, 0.034 0.039
' 0.031 |. . .. ... 0.036 |....... 0.041
1-1/4 .. ... 0.033 |. .. .... 0.039 |. . . .... 0. 044
1-1/2 | 0.035 |. ...... 0.041 |. . .. ... 0. 049
2 | 0.036 |. . ..... 0.044 |. . ..... 0.053
2-1/2 ... 0.030 |. . ..... 0.048 |. . .. ... 0. 059
T 0.041 |. . . . ... 0.053 |..... .. 0.065
3-1/2 |. ... ... 0.044 |. . . . ... 0.055 |. ... ... 0.068
O 0.045 |. . . .. .. 0.058 |....... 0.071
5 d... .. C. 0.048 |. . . ... . 0.083 1. ... 0. 079
6 ... .. 0.051 |. . .. ... 0.070 |. . .. ... 0.081
8 ... ... 0.083 |....... 008 |....... 0119
10 ... 0.079 |. . « v v v 0110 |. v v v ... 0.149
12 ... 0.09 |. . ..... 0.134¢ |. . ... .. o0.183
140D |. .. .... 0.116 |. . « o v . . 0.159 |. . .. ... 0.218
160D |....... 0.138 |. . . . ... 0.186 |. ... ... 0.254
180D . . ..... 0.161 |. . - . . .. 0.214 |. . ..... 0. 201
2000 |. . ..... 0.189 |. . . . . .. 0.241 |. .. ... . 0.329
240D |..... CL. 0210 ... e ... 0.273 |. . .. ... 0. 370

Man hours include unloading pipe from railroad cars or trucks and placing in shop storage,
procuring necessary pipe and materials to fabricate spool piece, transporting necessary ma-
terials to point of fabrication and the transporting of finished work to temporary storage.

Units apply to any length spool piece or segment of work.



Section One—SHOP FABRICATION 3

SHOP HANDLING PIPE FOR FABRICATION

Heavy Wall Carbon Steel Material

DIRECT MAN HOURS PER FOOT

Nominal WALL THICKNESS IN INCHES
Pipe
Size 750 1.00 1.25 1.50 1.75 2.00 2.25 2.50

3" or less 0.065 0.078 - - - -- -

4 0.071 0.087 0.103 0.119 -- - --

5 -~ 0.099 0.119 0.139 0.159 0.179 - -

6 - 0.110 0.129 0.148 0.199 0.218 0.237 -

8 - 0.129 0.146 0.174 0.201 0.228 0.255 0.286
10 - -- 0.149 0.182 0.215 0.248 0.281 0.314
12 - - - 0.214 0.245 0.276 0.308 ‘ 0.339
14 -- - - 0.246 0.274 0.302 0.330 0.359
16 -- - - - 0.284 0.315 0.345 0.377
18 -- - - -- -- 0.324 0.358 0.392
20 - - - - - 0.329 0.362 | 0.405
22 - - - - - - - 0.416
24 - - - - - - - 0.486

2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50

10 0.361 0.408 - - - - -

12 0.390 0.441 0.498 0.563 - - -
14 0.413 0.467 0.528 0.597 0.669 0.743 - -
16 0.434 0.490 0.554 0.626 0.701 0.778 - -
18 0.451 0.501 0.576 0.651 0.729 0.809 - -
20 0.466 0.527 0.596 0.673 0.754 0.837 0.921 1.022
22 0.478 0.540 0.610 0.689 0.772 0.857 0.951 1.046
24 0.494 0.558 0.631 0.713 0.798 0.886 0.983 1.081

4.75 5.00 5.25 5.50 5.75 6.00

20 1.124 1.225 1.323 1.429 1.529 1.636

22 1.151 1.255 1.355 1.463 1.565 1.675

24 1.189 1.296 1.400 1512 1.618 1.731

Man hours include unloading pipe from railroad cars or trucks and placing in shop storage,
procuring necessary pipe and materials to fabricate spool piece, transporting necessary ma-
terials to point of fabrication and the transporting of finished work to temporary storage.

Units apply to any length spool piece or segment of work.



4  Section One—SHOP FABRICATION

SHOP HANDLING PIPE FOR FABRICATION

Large O.D. Sizes Carbon Steel Material

DIRECT MAN HOURS PER FOOT

0.D. WALL THICKNESS IN INCHES
PIPE .500
INCHES | OrLess 750 1.00 1.25 1,50 1.75 2.00 2.25

26 0.222 0.234 0.270 0.285 0.303 0.360 0.376 0.410
28 0.251 0.264 0.280 0.322 0.352 0.380 0.410 0.440
30 0.268 0.282 0.307 0.338 0.363 0.403 0.451 0.490
32 0.286 0.301 0.334 0.364 0.402 0.434 0.469 0.502
34 0.304 0.320 0.352 0.387 0.427 0.461 0.502 0.534
36 0.336 0.354 0.386 0.421 0.453 0.503 0.563 0.610
38 0.353 0.372 0.407 0.445 0.479 0.532 0593 | 0.642
40 0.372 0.392 0.428 0.468 0.504 0.560 0.624 0.676
42 0.405 0.426 0.464 0.506 0.543 0.603 0.675 |
44 0.422 0.444 0.484 0.528 0.568 0.634 0.708 |
46 0.442 0.465 0.506 0.552 0.593 0.662 0741 -
48 0.473 0.498 0.543 0.592 0.633 0.703 0.780 | -
54 0.542 0.570 0.621 0.677 0.723 0.803 0.891 ‘ -
60 0.610 0.642 0.700 0.763 0.813 0.902 1.001 | -

2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.25
26 0.446 0.514 0.570 0.640 0.720 0.808 0.900 0.993
28 0.453 0.521 0.580 0.650 0.726 0.819 0.910 1.000
30 0.505 0.530 0.588 0.658 0.734 0.830 0.927 1.020
32 0.517 0.543 0.595 0.670 0.740 0.842 0.940 1.041
34 0.550 0.578 0.607 0.690 0.750 0.860 0.954 1.073
36 0.628 0.659 0.692 0.734 0.778 0.877 0.970 1.105

4.50 4.75 5.00 5.25 5.60 5.75 6.00
26 1.100 1.194 1.305 1.410 1.520 1.630 1.751
28 1.120 1.244 1.370 1.453 1.570 1.695 1.810
30 1.135 1.299 1.440 1.480 1.600 1.765 1.880
32 | 1.170 1.359 1.480 1.520 1.660 1.830 1.960
34 i 1.204 1.400 1.520 1.570 1.690 1.855 1.995
36 T 1.233 1.480 1.560 1.600 1.740 1.895 2.100

L

Man hours include unloading pipe from railroad cars or trucks and placing in shop storage,
procuring necessary pipe and materials to fabricate spool piece, transporting necessary ma-
terials to point of fabrication and the transporting of finished work to temporary storage.

Units apply to any length spool piece or segment of work.



Section One—SHOP FABRICATION &

NOTES ON PIPE BENDS

Minimum Bending Radii: Man hours shown for pipe bends are based upon a minimum bending radii of 5 nominal
pipe size diameters, with the exception of large sizes and/or lighter walls which must be bent on longer radii.
For bends having a radius of less than 5 diameters add 50% to man hours shown.

Welding Long Bends: When it is necessary toweld together two or more pieces of pipe to produce
the length required in the pipe bend, add the man hours for welding.

Compound Bends: Man hours of pipe bends other than the standard types illustrated or with
bends  in more than one plane are obtained by adding together the man hours of the com-
ponent bends that are combined to produce the compound bend.

Bends Without Tangents: For Pipe Bends (Sch. 160 and less) ordered without tangents, add 15%
to man hours shown.

Bends With Long Ares: For pipe bending with an arc exceeding 10 feet; add 100% to the bending man hours shown
for each additional 10 feet of arc or part thereof.

Connecting Tangents: No.5 Offset Bends and No. 7 U-Bends are to be considered as such only
when the bends are continuous arcs or if the tangent between arcs of the same radius is
1'-0" long or less. If the tangent between arcs is longer than 1'-0", the bends should be
considered as compound bends, i. e. , double angle bends, double quarter bends, etc.

No. 9 Expansion U-Bends are to be considered as such only when the bends are continuous
arcs or if the tangents between the "U" and the 90° bends, of the same radius are 1'-0" or
less. When such tangents are longer than 1'-0" the bends should be man houred as one "U"
and two 90° Pipe Bends. Bends from 181° to 359° should be man houred at the same man
hours as a No. 11 Bend.

Offset Bends: No.5 Offset Bends are considered as such only when each angle is 90° or less
and the connecting tangents between arcs are within the maximum of 1'-0" specified in the
preceding note.

Beveled Ends: 1i Pipe Bends are to have the ends beveled for welding add the man hours for
beveling.

Thread Ends: If Pipe Bends are tohave the ends threaded only,add the man hours for threading.

Flanged Ends: 1f Pipe Bends are to have the ends fitted with screwed flanges, slip-on weld
flanges, welding neck flanges, or lap joints add the man hours applicable for this operation.

Preparation For Intermediate Field Welds: When Pipe Bends, particularly No. 9, 10 or 11, are
too bulky for transporting or handling and therefore, must be furnished in two or more
sections for assembly in the field, an extra charge should be made for the additional cuts
and bevels.

Unlisted Sizes: For unlisted sizes, use the man hours of the next larger shown size.



6 Section One—SHOP FABRICATION

STANDARD TYPES OF BENDS

No.1 No. 1% No.3 No No., 2
Quarter Bend Angle Bend 450 Bend Angle Bend Single Offset Quarter Bend
900 44° to 890 Less thon 45°
No. 4 No.7
Crossover Bend U=Bend
180°

D

. No. 11
Angle Bend Single Offset U-Bend Circle Bend

No. 7}

910 to 1790

No.8 No.9 No.10

Double Offset U-Bend Expansion U=Bend Double Offset Expansion U-Bend



Section One—SHOP FABRICATION 7
PIPE BENDS
Schedule Numbers 20 to 100 Inclusive
Labor Only for Making Pipe Bends with Plain Ends
Carbon Steel Material
Double Extra Strong Weight
NET MAN HOURS EACH

No.1-90° No.10
No.1-1/2- No.4 Double
Size 46°t0 89° No.7 No.2 No.6 Cross- | No.8 | Offset
Ins. No.3-45° U-180 Single | Single over | Double] Exp.
No.3-1/2- |No.7-1/2-| No.5 Offset | Offset No.9 | Offset | No.l1
Less than 45° [91%t0179° | Offset | Quarter | "U" |Exp."U"| "U" | Circle
1 1.6 2.0 2.4 3.0 3.6 3.5 4.4 4.9
1-1/4 1.8 2.3 2.8 3.4 4.5 4.6 5.2 5.7
1-1/2 2.0 2.6 3.1 3.8 5.0 5.2 5.9 6.6
2 2.3 3.0 3.6 4.8 5.5 6.0 6.0 8.1
2-1/2 2.9 4.1 4.5 5.8 7.2 7.5 8.9 11.7
3 3.1 4.7 5.2 6.3 8.3 8.9 | 10.0 12.8
3-1/2 3.9 5.2 .9 7 9.7 10.4 12.4 15.8
4 4.4 6.3 6.9 8.6 10.8 11.7 13.7 17.3
5 5.9 7.8 8.3 11.0 13.6 14.6 17.4 22.0
8 7.2 9.2 10.1 12.8 16.0 17.4 | 21.9 25.8
8 9.4 12.8 12.8 17.3 23.5 25.0 | 27.3 33.0
10 12.7 17.4 17.4 22.8 31.7 33.8 | 38.4 43.9
12 17.3 24.4 23.8 32.1 44.8 45.6 | 61.1 69.4
14 OD 22.0 35.4 31.4 42.8 67.1 67.1 | 88.6 103. 4

16 OD 28.17 54. 4 41.3 56. 9 83.2 83.2 - --

18 OD 37.0 72.0 52.3 -- - -- -- --

20 OD 48.0 -- 66.8 -- -- -- -- -

24 OD 81.2 -- 103. 4 -- -- -- -- --

For General Notes on pipe bends, see pages 5 and 6.



8 Section One—SHOP FABRICATION

Schedule Numbers 120, 140 and 160

PIPE BENDS

Labor Only for Making Pipe Bends with Plain Ends

Carbon Steel Material
Double Extra Strong Weight

NET MAN HOURS EACH
No.1-90° No.10
No.1-1/2- No.4 Double
46°to 89° No.7 No.2 No.8 | Cross-| No.8 | Offset
No.3-45° U-180° Single | Single over |Double| Exp.
Size No.3-1/2- |No.7-1/2- No.5 Offset Offset No.9 | Offset] No.ll
Ins. Lessthan45%[91%t0179°| Offset | Quarter wur | Exp."U"| "U" | Circle
1 2.0 2.3 2.8 3.6 4.0 4.7] 5.4 8.2
1-1/4 2.1 2.8 3.2 4.2 5.2 55| 6.5 7.2
1-1/2 2.4 3.1 3.8 4.6 8.2 6.5| 1.3 8.8
2 2.7 3.6 4.4 5.4 7.0 7.5{ 8.1 9.4
2-1/2 3.4 4.7 5.7 6.9 8.6 9.2 | 10. 11.7
3 3.9 5.5 6.1 7.7 9.7 10.4 | 11.7 | 14.56
4 5.5 7.3 8.5 10.1 13.4 14.3 | 15.5 | 18.9
5 6.0 9.2 10.0 12.8 16.4 17.4 | 20.3 | 25.7
6 8.5 11.0 11.8 15.5 19.2 20.1 | 24.8 | 32.1
8 11.4 4.8 15.2 20.3 27.5 29.3 | 32.1 | 40.3
10 14.8 20.8 20.9 26.7 37.0 39.3 | 45.4 | 59.5
12 20.3 28.3 28.8 36.6 53.0 54.9 | 65.8 | 87.8
14 OD 26.6 45.8 39.7 50. 9 75.8 75.8 | -- -
16 OD 34.4 64.6 50. 9 66. 4 103. 4 103.4 | -- “-
18 OD 44.0 82.7 64.7 -- -- - -- -~
20 OD 54.4 -- -- -- - -- -- --
24 OD 89.2 -- -- -- -- -- -- --

For General Notes au pipe hends, see pages

Saud 6.



Section One—SHOP FABRICATICN 9
PIPE BENDS
Heavy Wall-—45° or Less
Labor only for Making Pipe Bends With Plain Ends
Carbon Steel Material
NET MAN HOURS EACH
Nominal WALL THICKNESS IN INCHES
Pipe
Size 7.50 1.00 1.25 1.50 1.75 2.00 2.25 2.50

4" or less 6.6 7.5 8.7 10.1 - - - -
5 - 8.6 10.1 11.8 13.5 15.7 - -
6 - 10.2 11.8 14.2 16.0 19.4 22.6 -
8 - 13.9 144 17.0 19.7 23.0 27.2 314
10 -- -- 17.8 19.5 215 24.8 28.7 33.8
12 - - -- 22.1 23.3 26.9 315 36.8
14 - - - 25.4 26.4 29.4 3486 40.1
16 - - -- - 324 35.3 39.2 45.8
18 - - - - - 40.3 45.7 53.3
20 - -- -- - -- 51.8 52.2 62.0
22 - - - - - - - 69.8
24 -- - - - - -- - 89.2

2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50
10 349 38.2 - - - - - -
12 39.7 43.9 47.2 51.6 - - - .-
14 43.6 48.0 52.1 56.8 61.0 66.4 - -
16 50.1 54.5 58.8 64.2 69.7 76.2 -- -
18 57.6 63.2 68.6 74.0 80.8 88.1 - -
20 67.6 73.0 78.4 85.0 92.5 100.2 111.6 124.9
22 75.6 81.6 88.1 94.7 103.4 116.5 124.3 133.3
24 92.1 94.9 98.1 104.5 114.2 132.9 140.5 151.2

4.75 5.00 5.256 5.50 5.76 6.00
20 133.3 144.0 153.1 164.6 178.3 191.6
22 144.0 155.6 165.6 176.5 190.9 205.3
24 162.1 172.8 183.7 194.5 207.1 223.3

For General Notes on pipe bends, see pages 5 and 6.



For bends 91° through 180° add 75% to the above man hours.

10 Section One—SHOP FABRICATION
PIPE BENDS
Heavy Wall—Over 45 ° to 90° Inclusive
Labor Only For Making Pipe Bends With Plain Ends
Carbon Steel Material
NET MAN HOURS EACH
Nominal WALL THICKNESS IN INCHES
Pipe
Size 7.50 1.00 1.25 1.50 1.75 2.00 2.25 2.50

4" or Less 6.6 7.5 8.7 10.1 -- - - -

5 - 8.6 10.1 11.8 13.5 15.7 - --

6 -- 10.2 11.8 14.2 16.0 194 22.6 --

8 - 13.9 144 17.0 19.7 23.0 272 31.4
10 -- - 17.8 19.5 21.5 24.8 28.7 33.8
12 - -- -- 22.1 23.3 26.9 315 36.8
14 - - -- 27.0 28.2 31.3 36.0 425
16 - - -- - 34.6 373 41.4 48.0
18 - - -- - - 42.5 47.9 56.6
20 -- - - - 55.8 56.4 65.2
22 - - - - - . 74.0
24 - - - - - - - 91.1

2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50

10 349 38.2 - -- - - - -
12 39.7 43.9 47.2 51.6 -- - -

14 45.8 50.1 54.5 60.0 64.3 69.7 -~
16 52.3 57.1 63.0 67.9 74.0 80.6 - -
18 61.2 67.6 73.0 79.0 86.8 93.6 -- --
20 70.8 76.2 82.8 90.4 98.0 106.8 119.5 133.3
22 81.0 88.4 95.8 104.5 114.1 124.2 132.1 144.0
24 96.0 100.2 109.0 119.8 130.7 141.6 149.8 161.0

4.75 5.00 5.25 5.50 5.75 6.00

20 144.0 153.1 163.9 175.4 189.1 203.5

22 154.9 165.6 176.5 187.3 200.3 216.1

24 172.8 183.7 194.5 208.9 223.3 237.7

For Geweml Notex on pipe bends, see pages 5 and 6.



Section One—SHOP FABRICATION 11
PIPE BENDS
Large O. D. Sizes
Labor Only for Making Pipe Bends with Plain Ends
Carbon Steel Material
MAN HOURS FOR 10’ OF ARC OR PORTION THEREOF
0.D. WALL THICKNESS IN INCHES
Pipe 500
Inches Or Less 750 1.00 1.25 1.50 1.75 2.00 2.25
26 100.2 101.4 102.0 103.2 104.4 106.2 106.8 115.2
28 114.6 115.8 116.4 118.2 119.4 121.2 123.6 131.4
30 138.6 139.2 140.4 142.2 143.4 145.8 148.2 154.8
32 172.8 174.6 176.4 178.2 180.6 183.6 187.8 194.4
34 216.0 217.8 221.4 223.2 225.6 228.6 231.6 238.2
36 262.8 265.2 266.4 270.0 272.4 277.2 279.0 284.4
2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.256
26 120.6 126.0 138.8 138.6 144.0 151.2 158.4 167.4
28 135.0 140.4 145.8 151.2 158.4 166.2 176.4 185.4
30 160.8 165.0 171.0 176.4 183.6 189.6 198.1 208.2
32 199.8 205.2 212.4 217.8 225.0 230.4 237.6 244.8
34 229.8 250.2 255.6 261.0 268.2 271.8 271.2 284.4
36 289.8 295.2 300.6 306.0 313.2 319.2 325.8 333.0
4.50 4.75 5.00 5.25 5.50 5.75 6.00
26 176.4 189.0 199.8 210.6 223.2 237.6 255.6
28 195.0 205.2 216.0 228.6 241.2 255.6 271.8
30 217.8 2274 239.4 250.2 264.6 281.2 291.6
32 253.8 262.8 273.0 286.2 297.0 307.8 322.2
34 291.6 300.6 311.4 320.4 333.0 345.6 360.0
36 340.2 348.0 357.0 367.2 378.0 388.8 403.2

For General Notex on pipe bends, see pages 5 and 6.
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ATTACHING FLANGES—SCREWED TYPE
Labor—Cutting and Threading Pipe—Making on
Screwed Flanges and Refacing

Carbon Steel Material
For Bends, Headers, Necks and Straight Runs of Pipe

NET MAN HOURS EACH

Pipe 125 Lb. Cast Iron 250 Lb. Cast Iron
Size and and
Inches 150 Lb. Steel Steel 300 Lb. and Higher
2orless . . . .{. . 1.0 1.2
2-1/2 e e 1.1 I 1.3

3 . 1.2 1.4

3-1/2 1.4 1.6

4 B 1.5 FO e 1.7

5 B 1.6 O 1.9

6 A D 1.8 e e e e e e e e e 2.0

8 N T 2.1 B 2.4

10 2.6 2.9

12 3.1 NN 3.5

14 OD 3.8 . 4.3

16 OD 4.6 5.2

18 OD 5.5 6.2

20 OD 6.5 7.4

24 OD 9.3 10.6

Flanges: Man hours are for labor only. The price of the flange must be added in all cases.

Pipe Thickness: Man hours are for any wall thickness of pipe used with listed flange.

Unlisted Sizes: Unlisted sizes take the next higher listing.
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ATTACHING FLANGES—SCREWED TYPE

Labor—Cutting and Threading Pipe, Making on Flange,
Manual Seal Welding at Back and Refacing

Carbon Steel Material
Straight Pipe, Bends, Headers and Nozzles

NET MAN HOURS EACH
a 'SERVICE PRESSURE RATING
Sine t R
 Inches | 150Lb. | 300Lh. | 400Lb. | 600Lb. | 900Lb. | 1500Lb | 2500Lb.
2or less 1.4 1.5 1.7 I 1.7 2.2 2.2 2.9
2t 15 17 1.9 ‘ 1.9 2.3 23 | a1
3 17 19 20 | 20 2.6 26 | 84
3% 19 2.1 2.3 2.3 - . ; :
4 2.0 2.3 2.5 2.6 3.0 3.3 ; 3
5 2.3 2.6 2.9 3.1 3.4 3.8 43
6 2.7 3.0 35 37 4.1 45 50
8 3.3 3.7 4.4 45 49 5.5 6!
10 4.2 47 49 5.4 5.9 6.6 i %
12 48 5.4 5.9 6.4 6.9 7.6 8
140D 5.8 65 7.2 8.1 8.9 10.7
16 OD 7.2 7.9 8.7 9.6 10.7 118
180D 8.3 9.0 9.7 10.6 117 131
200D 9.3 10.1 11.0 12.1 13.3 149 | -
240D 13.0 138 14.6 15.6 16.8 18.3 1

Flanges: Man hours are for labor only. The price of the flange must be added in all cases.
Pipe Thickness: Man hours are for any wall thickness of pipe used with listed flange.

Unlisted Sizes: Unlisted sizes take the next higher listing.
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ATTACHING FLANGES—SCREWED TYPE
Labor—Cutting and Threading Pipe, Making on Flange,
Manual Seal Welding at Back and Front and Refacing
Carbon Steel Material,
Straight Pipe, Bends, Headers and Nozzles
NET MAN HOURS EACH
Pipe SERVICE PRESSURE RATING
If;}zx‘;s 150 Lb. 300 Lb. 400 Lb. 60(; Lb. 900 Lb. 1500 Lb. | 2500 Lb.
2o0r less 1.7 1.9 2.1 2.1 2.7 2.7 3.4
2% 1.9 21 2.3 2.3 2.9 29 b i
3 2.1 2.3 2.5 2.5 3.2 3.2 4.0
3% 2.3 2.5 2.8 2.8 -
4 2.5 2.8 3.1 3.3 3.7 4.2 4.6
5 29 3.2 3.6 I 39 4.2 4.8 53
6 3.4 3.8 4.4 4.6 5.1 5.6 6.1
8 4.1 4.7 5.5 5.6 6.2 6.9 7.6
10 5.3 5.8 6.2 6.8 7.5 8.3 9.3
12 6.0 6.8 74 7.9 8.5 9.2 10.0
140D 7.2 8.1 89 9.9 11.1 12.2 -
160D 9.0 9.9 109 i 12.1 136 15.0 -
180D 10.4 11.3 12.3 | 13.5 14.7 16.2 --
200D 11.6 12.7 13.8 ‘ 15.2 16.6 18.1 -
240D 16.2 17.3 18.2 a 19.6 21.0 225 -

Flanges: Man hours are for labor only. The price of the flange must be added in all cases.
Pipe Thickness: Man hours are for any wall thickness of pipe used with listed flange.

Unlisted Sizes: Unlisted sizes take the next higher listing.



ATTACHING FLANGES—SLIP-ON TYPE

Labor—Slipping on Flange
Manual Welding at Front and Back

Carbon Steel Material
NET MAN HOURS EACH
‘ SERVICE PRESSURE RATING
Ir?t:}z;is 1501b. | 300Lb. | 400Lb. | 600Lb. | 900Lb. | 1500Lb. | 2500Lb.
1 0.8 0.9 1.2 1wz | 14 | 16 | s
1% 09 1.0 1.2 1.2 16 1.8 2.0
1% 09 1.1 1.2 1.2 1.6 1.8 2.0
2 1.1 12 1.6 16 2.1 2.4 2.6
21 . 1.3 15 2.0 2.0 28 2.9 3.2
3 . 1.6 1.8 25 2.5 3.1 as a9
3u 1.9 2.1 2.9 29 - - -
4 E 21 2.3 3.0 3.3 4.2 47 52
5 1‘ 26 2.9 3.9 42 5.3 59 6.5
6 . 31 3.4 45 5.1 6.3 7.1 78
8 ' 4.3 48 6.2 6.8 8.3 9.3 10.2
10 5.3 5.8 76 9.4 10.6 11.9 131
12 65 7.0 9.3 116 | 130 146 161
140D 7.6 85 11.0 187 | 150 16.8 ] -
160D 8.9 9.6 12.7 15.6 17.0 19.0 -
180D 10.3 114 14.8 17.9 20.1 225 |
200D | 124 13.6 17.9 20.1 23.3 26.1 -
240D ; 15.5 17.0 21.7 26.4 29.5 33.0 {
26 OD ‘ . - 23.5 28.6 32.0 .
won | - - 27.1 33.0 6.9 -
310D ! . - 30.7 374 41.8
36 0D % - - 32.5 39.6 142 |
20D | - - 37.9 1462 - -

Flanges: Man hours are for labor attaching the flange perpendicular to the centerline of a section of straight pipe or
to a straight section of pipe on the end of a bend.

Pipe Thickness: Man hours are for any wall thickness of pipe used with listed flanges.

Weld Fittings or Bends: For attaching flanges to weld fittings or bends with no straight tangents or on a straight
section of pipe, but other than perpendicular to the centerline, add 25% to the above man hours.

Refacing: For flanges requiring refacing after welding increase above man hours 50%.
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ATTACHING FLANGES—SLIP-ON TYPE

Labor—Slipping on Flange and
Machine Welding at Front and Back

Carbon Steel Material
NET MAN HOURS EACH
""" ' SERVICE PRESSURE RATING )

Size _ — ——
’’’’’’’ Ins. | 150Lb. | 300Lb. 400 Lb. | 600 Lb. 900 Lb. 1500Lb. | 2500Lb.
2 ! .66 | 72 .96 96 1.26 1.44 | 1.56
2-1/2 i 78 90 1.20 1.20 1.56 1.74 | 1.92
3 L 96 1.08 1.50 1.50 1.86 2.10 ) 234
4 126 1.38 1.80 1 94 2.52 2.82 f 312

| |
6 1.55 1.70 2.25 255 315 355 : 3.90
8 1.72 1.84 2.48 2.72 3.32 572 | 410
10 212 2.32 3.04 3.76 4.24 4.76 5.24
12 2.18 2.45 3.26 1.06 455 5.11 564
140D 2.8 2.55 3.30 411 4.80 5.88
160D 2.67 2.88 3.81 4.6% 5.10 6.65
180D 3.09 3.42 440 | 537 6.03 6.75
200D | 372 4.08 5.37 6.03 6.99 7.83
240D | 465 5.10 6.51 7.92 #.85 9.90
26 OD - - 7.05 8.5% .54 - -
30 0D - - 214 9.90 11.06 - -
34 OD | - - 9.22 11.22 12.54 -
oD | - - 9.76 11.8% 13.28 - B
420D ; - - 11.39 13.86 - - -

Man hours include slipping-on carbon steel flange, tack welding and machine submerged arc. Welding both front
and back. For sizes 2" through 4" time is included for manual welding on front.

Man hours are for any wall thickness of pipe used with listed flange.

Above man hours should be used in lieu of manual welding slip-on flanged joints on all shop machine welded
slip-on flanges which can be rotated.

Unlisted sizes take the next highest listing.

For additional information see notes at bottom of preceding page.
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Labor—Aligning Flange and Butt Welding

Carbon Steel Material
NET MAN HOURS EACH

SERVICE PRESSURE RATING

Size l
I | 1o i, 300 L 400 1Lh 600 1LY 900 Lb. 1500 Lb i 2500 b,
o m 1.20 120 150 150 1w | LT
| |
'
21f2 140 1.60 1.60 LRO 1.80 1.90 220
3 1.70 1.90 1.90 2,20 2.20 2.30 Lan
4 2,10 2.30 2.30 2.60 2.60 2.90 1.00)
6 2.90 3.20 3.20 3.50 3.0d) 3.90 1)
N 3.60 3.90 3.90 4.30 .40 4.90 S0
1o 4.50 1.80 4.80 330 230 6.10 6,20
12 5.25 5.70 5.70 (.30 530 7.40 .00
4 OD 6.10 6.60 6.60 7.40 740 8,90
16 0D 7.10 7.70 7.70 8.60 =60 11.30 -
18 0D ‘ L] 8.90 8.90 10.10 10,10 12.00
20 OD E 8.1 9.90 9.90 11.20 11.20 14.30
24 OD 10.20 11.10 11.10 12.70 12.70 16.30
26 0D - — 12.03 13.76 13.76 — —
30 0D - - 15 1588 15,43 - .
34 0D — — 15,73 18,044 15400 -
36 0D — 16.65 19.06 19.06 - -
42 0D - — 19.43 2223 - — -

Mun heurs include aligning and tack welding carbon steel weld neck flange and machine submerged are butt
welding to pipse.

Man hours are for any wall thickness of pipe used with listed flanges.

Unlisted sizes take the next highest listing.
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ATTACHING ORIFICE FLANGES—
SLIP-ON AND THREADED TYPES

Carbon Steel Material

MAN HOURS PER PAIR

SERVICE PRESSURE RATING
Slip-On Type Threaded Types
e, 300 Lb. 300 Lb. 400-600 Lb. 900-1500 Lh
3 5.3 47 : 43
1 6.5 6.5 7.4 9
6 9.0 8.0 0.3 120
% 12.2 9.9 12,9 145
10 155 128 o 182
12 18.3 16.1 18.9 216
1 22.0 185 -
16 25.1 21.2 -
18 287 245 - .
2) | 239 978 - -
24 1 1.0 5.3 ~ -
2 ' W _ _
|
i ; 60.5 . - -
1 69.0 -
i 74.1 - _ ~
42 801 — — _

Sty Tupses: Man hours include slipping on, welding, placement of paddle-type plates, and bolting of pair of orifice
flanges.

Threaded Types: Man hours include screwing on, placement of paddle-type plates, and bolting up of pair of orifice-
Lvpe flanges

Allman hours exclude cutting, beveling, or threading of pipe. See respective Lables for these man hours.
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ATTACHING ORIFICE FLANGES—WELD NECK TYPE

Carbon Steel Material

MAN HOURS PER PAIR

Sive SERVICE PRESSURE RATING
Tns. 300 Lb. 400 Lb. 600 Lb, 900 Lb. 1500 Lb.
} 5.6 6.0 7 7.8 K3
{ 7.8 8.2 9.4 9.5 10.7
i 9.8 10.4 122 124 (B
o] 13.1 13.4 1305 15.9 IR.2
10 14.7 15.0 19.4 .2 21.6
12 16.8 188 2.3 215 24.3
14 19.2 20.5 22N 241 27.8
14 21.2 20 276 2.2 312
1x 26.1 26.9 29.7 311 {SR]
20 28.7 29.4 3.3 3. 1
24 37.1 37.8 459 4.2 -
20 — 41.1 Y 15.6 B
30 - 47.5 Lo 3206 -
H - 57.2 507 62.6 -
36 — 6.0 67.4 68.7 -
42 - 87.6 91.7 - -

Man hours include setting, aligning, welding, placement of paddle-type plates, and bolting up of pair of orifice

flanges

Man hour= exclude cutting and beveling of pipe. See respective tables for these man hours.
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GENERAL WELDING NOTES

Backing Rings: When backing rings are used, add 25% to the welding man hours to cover extra problems in fit-up.
In addition the following percentages should be added if applicable:

1) When backing rings are tack welded in on one side. add 10 to the man hours of a standard thickness
butt weld.

21 When backing rings are completely welded in on one side, add 30% to the man hours of a standard
thickness butt weld.

31 Preheating and stress relieving, when required, should be charged at full butt weld preheating and
stress relieving man hours for the size and thickness in which the backing ring is installed.

Nozzle Welds: Following percentage increases should be allowed for the following conditions:

1} When nozzle welds are to be located off-center of the run(except tangential) increase man hours shawn
for nizzle welds, 50%.

2) Add 80% to nozzle welds for tangential nozzle welds.

3) When nozzle welds are to be located on a fitting increase nozzle weld man hours 50'7.

Long Neck Nozzle Welds: The welding-on of long neck nozzles should be charged at the schedule 160 reinforced
nozzle weld man hours.

Shaped Nozzles, Nozzle Weld Fit-Ups and Dummy Nozzle Welds: These should be charged at a percentage of the
completed nozzle weld man hours as follows:

DiShaped Branch .......... . ... B
2)ShapedHoleinHeader . ........ ... .. ... . ... ... 80%
3) Fit-up of Both Branch or Header (whether tack-weldedornot) ......................... ..... 607

1) Dummy Nozzle Weld (noholesinheader) ............. ... .. ... ... ... ... ... ....c....
Sloping Lines: Add 100% to all welding man hours for this condition.

Consumable Inserts: When consumable inserts are used, add the following percentages to the welding man hours
to cover extra problems in fit-up:

D Through 1/2" wall ... 4%
2) Over 1/2"through 1"wall ... .. ... L0
3)Over 1"through 2" wall ... ... . 20%
4)Over 2"through 3" wall ... .. o 15%

SY0ver 3 wall Lo 1
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SPECIAL FITTING AND PREPARATION FOR
INERT GAS SHIELDED ROOT PASS WELDING

Butt Welds
NET MAN HOURS EACH L
) CARBON STEEL, CHROME ALLOY AND STAINLESS STEEL
Pipe Pipe
Size All Size All
Inches Thicknesses Inches Thicknesses

V 2"or less V 0.45 26 0.D. 5.47
2-1/2 0.64 28 0.D. 612

a 0.75 300.D. 6 48

4 0.94 320.D. 653

5 1.14 340.D. 6 88

6 1.36 36 0.D. 706

8 1.67 380.D. 739

10 1.92 400.D. 8.23

12 2.06 420.D. 906
140.D. 2.66 44 0.D. 9.87

16 0.D. 3.19 46 0.D. 10.93

18 0.D. 3.90 48 0.D. 11.94
200.D. 4.22 540.D. 13.15
240.D. 4.68 60 0.D. 14.42

Man hours shown will apply either with or without an internal nitrogen purge.

For internal argon purge, increase above man hours 20 percent.

Man hours do not include the use of an oxygen analyzer.

Man hours do not include the installation of consumable inserts or end preparation for consumable inserts.

For preparation of nozzle welds, ‘olet welds, coupling welds, and mitre butt welds for inert gas shielded root pass
add 100 percent to the above man hours.

If the purge is to be held longer than the first two passes, increase the above man hours 50 percent for each
additional pass for which the purge is held.
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MACHINE BUTT WELDS
Submerged Arc Butt Welds
Carbon Steel Material
NET MAN HOURSEACH
SCHEDULE NUMBER

Size

Ins. 40 60 80 160
2 .40 -- .45 .70
2-1/2 .50 - .55 .80
3 .55 - .60 .90
4 .65 - .80 1.30
6 .90 - 1.05 2.15
8 .99 1.0 1.12 2.92
10 1.08 1.36 1.72 4.44
12 1.19 1.54 1.96 5.32
140.D 1.26 1.74 2.43 -
16 0.D 1.68 2.13 3.15 —
180.D. 2.19 2.85 4.17 .
200.D. 2.37 3.51 4.95 -
240.D. 3.36 5.10 7.89 -

Man hours include cutting, beveling, fitting,

ring, machine set-up and submerged welding.

Above man hours should be used in lieu
muchine welds which can be rotated.

tack welding, manual single pass or backing

of manual butt weld man hours on all shop

Above man hours do not include preheating, grinding or stress relieving, See respective

tables for these charges.

This procedure not applicable to alloy pipe.

All sizes of butt welds shown below the ruled lines are 3" or greater in wall thickness
and must be stress relieved.



MANUAL BUTT WELDS
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Labor for Welding Only
Carbon Steel Materials

NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size |&ODSizes |& ODSizes

Ins. |3/8"Thick}1/2" Thick| 20 30 40 60 80 100 120 140 160
1 0.6 0.7 -- -- 0.6 -- 0.7 -- -- -- 0.9
1-1/4 0.7 0.7 - -- 0.7 -- 0.7 -- - = 1.6
1-1/2 0.7 0.8 -- -- 0.7 -- 0.8 -- -~ - 1.1
2 0.8 0.9 -- - 0.8 - 0.9 -— - - 1.4
2-1/2 1.0 1.1 -- == 1.0 - 1.1 - - e 1.6
3 1.1 1.2 == -- 1.1 - 1.2 -~ -- -- 1.8
3-1/2 1.2 1.4 -- -- 1.2 -- .4 -- -- -~ --

4 1.3 1.6 -~ -- 1.3 -- 1.6 -- 2.4 -- 2.6
5 1.5 1.9 - -- 1.5 -- 1.9 -- 2.5 - 3.3
6 1.8 2,1 -- -~ 1.8 -- 2.1 -- 3.2 -- 4.3
8 2.2 2.8 2.2 2.2 2.2 2.5 2.8 3.8 5.1 6.4 7.3
10 2.7 3.4 2.7 2.7 2.1 3.4 4.3 5.8 8.0 9.6 {11.1
12 3.1 4.0 31 3.1 3.4 4.4 5, 6 8.4 | 10.4 | 13.0 |15.2
14 OD 3.6 4.8 3.6 3.6 4,2 5.8 8.1 | 11.2 | 13.7 (16.3 }19.2
16 OD 4.2 5.6 4.2 4.2 5.6 7.1 §10.5 | 14,3 | 17,6 |21.1 |23.5
18 OD 4.9 6.5 4.9 5.7 7.3 9.5 ) 13.9 [18.5 | 21.7 | 25.4 | 28.6
20 OD 5.3 7.1 5.3 71 7.9 J11.7 } 16.5 |22.1 | 27.0 |31.3 |34.6
24 OD 5.9 8.5 5.9 | 105 {11.2 ] 17.0 } 26.3 ]30.4 | 36.9 |41.8 |50.2

Pipe Thickness: Wall thickness of the pipe determines the man hours that will apply. For butt
welds of double extra strong materials, use Schedule 160 listings.

Mitre Welds: Add 50% to butt weld man hours.

Cutting and Beveling Pipe: Man hours do not include cutting and beveling of pipe. See respective tables for these

charges.

Preheatling: If specified or required by Codes, add for this operation. See man hours for pre-
heating.

Stress Relfeving: Stress relieving of welds in carbon steel material is required by the A.S. A.

Code of Pressure piping where the wall thickness is 3/4" or greater.

All sizes of butt welds shown below the ruled lines are 3/4" or greater in wall thickness
and must be stress relieved.

Where stress relieving is required, an extra charge should be made. See man hours for
stress relieving.

Unlisted Sizes: Unlisted sizes take the next higher listing.
General Notes: For additional notes on welding see page 18.
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MANUAL HEAVY WALL BUTT WELDS

Labor for Welding Only
Carbon Steel Material
NET MAN HOURS EACH
Nominal WALL THICKNESS IN INCHES
Pipe
Size .750 1.00 1.25 1.50 1.75 2.00 2.25 2.50

3 2.3 3.1 - .- - - - -
4 2.8 3.5 4.8 5.8 - -- - -
5 - 4.0 5.7 6.8 8.5 10.5 - -
6 - 54 72 8.8 11.3 13.2 15.4 -
8 -~ 7.4 8.6 11.1 14.0 16.3 19.2 23.2
10 - - 11.4 13.7 17.0 19.7 23.1 27.2
12 - - - 16.6 19.7 23.2 27.5 31.8
14 - - - 19.9 225 26.4 309 36.5
16 - - - - 25.3 30.2 35.2 42:1
18 - - - - 33.7 39.3 46.4
20 - - - - - 39.3 46.4 86.1
22 - - - - -- - - 61.3
24 - - - - - 667

275 3.00 3.25 3.50 3.75 4.00 4.25 4.50
10 31.1 35.7 - - - - -
12 36.3 41.6 46.9 53.5 - - -
14 414 47.0 53.3 60.4 68.8 77.2 -
16 47.7 54.8 61.8 70.2 80.8 91.2 - -
18 53.3 61.8 70.2 80.5 91.9 105.2 -- -
20 63.9 71.6 821 92.6 105.2 119.3 135.3 146.7
22 69.8 78.6 89.4 101.1 1149 130.6 148.1 163.9
24 75.8 83.9 96.9 109.5 124.9 1419 160.8 177.4

4.75 5.00 5.25 5.50 5.75 6.00
20 160.8 172.3 183.8 191.4 213.1 227.2
22 173.6 186.3 203.9 214.1 234.6 250.1
24 189 .4 203.9 222.8 2335 252.7 270.3

For General Nutes v woelding, see pages 20 and 23.
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MANUAL LARGE O.D. BUTT WELDS
Labor for Welding Only
Carbon Steel Material
NET MAN HOURS EACH
0.D. WALL THICKNESS IN INCHES
PIPE
INCHES 375 .500 750 1.00 1.25 1.50 1.75 2.00
26 71 9.7 12.8 171 22.6 29.2 36.8 44.5
28 8.5 11.1 139 18.8 24.8 31.6 39.3 47.2
30 10.6 129 16.0 20.4 26.9 33.7 42.0 49.9
32 13.1 15.2 18.2 22,6 296 36.4 44.7 52.6
34 16.4 18.2 20.7 25.0 33.3 39.1 47.7 55.4
36 19.5 20.9 23.6 28.1 38.3 4.1 52.8 60.8
38 22,9 245 271 31.4 44.1 49.8 58.1 66.2
40 26.8 29.0 31.2 35.2 50.6 56.2 63.9 72.2
42 31.3 34.2 36.0 39.5 58.3 63.6 70.2 78.7
44 36.3 39.5 42.3 48.3 63.5 70.5 76.5 85.8
46 40.9 45.0 494 57.5 70.1 775 83.3 92.9
48 46.2 50.8 57.7 67.0 77.0 84.7 90.5 100.1
54 52.0 57.3 67.4 78.1 84.5 92.6 98.3 | 107.9
60 585 64.6 78.7 91.0 92.8 101.2 106.8 | 116.3
I — e
2.75 2.50 2.75 3.00 3.25 3.50 3.75 4.00
|
I
26 52.3 72.0 81.6 93.2 104.7 117.4 1353 | 1528
28 55.1 77.1 885 99.6 117.1 127.4 148.1 165.4
30 57.9 84.3 95.7 107.2 122.2 136.5 157.0 177.4
32 60.5 88.1 100.8 112.6 129.7 144.2 166.9 188.9
34 65.2 93.2 107.2 120.5 136.8 152.9 177.4 201.6
36 70.3 99.6 114.3 127.7 145.5 162.9 188.6 2119
4.25 4.50 4,75 5.00 525 5.50 5.75 6.00
26 172.3 191.4 206.7 221.8 234.6 252.7 274.3 293.0
28 186.3 207.5 221.5 237.4 253.9 2729 292.8 311.4
30 199.1 219.0 238.6 255.2 273.1 291.0 3145 339.0
32 211.9 234.8 252.7 270.6 291.0 310.0 334.4 359.9
34 227.2 252.7 270.6 288.9 3109 331.8 357.3 382.8
36 239.4 265.4 285.9 305.8 328.0 349.7 371.7 405.3
== e

For Geweral Notes on welding, see pages 20 and 23.
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90° WELDED NOZZLES
Labor For Cutting And Welding
Carbon Steel Material
NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size |& ODSizes|& ODSizes

Ins. |3/8" Thick |1/2" Thick| 20 30 40 60 80 100 | 120 | 140 | 160
1 1.8 | 1.9 -- -- 1.8 | -- 1.9 | -- -- -- 2.7
1-1/4 L9 2.1 -- -- 1.9 | -- 2.1 ] -- -- -- 3.1
1-1/2 2.1 2.3 -- -- 2.1 | -- 2.3 [ -- -- .- 3.5
2 2.2 2.7 -- -- 2.2 | -- 2.7 -- -- -- 4.6
2-1/2 2.4 3.3 -- -- 2.4 | -- 3.3 | -- - -- 5.1
3 2.8 3.8 -- -- 2.8 | -- 3.8 | -- -- - 5.7
3-1/2 3.2 4.3 -- - 3.2 | -- 4.3 | -- -- -- --
4 3.5 4.9 -- -- 3 -~ 4.9 -- 6.1 - | 7.5
5 4.4 6. -- -- 0 4.4 | -- 6.0 | -- 7.5 | -- | 6.3
6 ; 7 6.5 -- -- 4.7 -- 6.5 | -- 9.5 | -- 1121
8 ' 5.3 7.5 5.3 | 5.3 | 53| 7.0 7.5 {10.2 [ 12.9 ] 15.8 | 18.2
10 6.0 8.7 6.0 | 6.0 | 6.0 87 [10.7 [13.9] 17.9 | 23.1 | 27.8
12 6.9 10.0 6.9 | 6.9 | 8.4 |11.1 14,4 ] 19.9 | 24.3 | 29.4 | 33.2
14 OD | 7.9 11.5 7.9 | 7.9 | 9.8 | 13.6 ] 192 | 245 | 203 | 33.0 | 4086

|
16 OD | 9.0 | 12.9 9.0 | 9.0 [12.9 | 17.1 ] 227 | 309 | 351 | 388 | 469
180D| 9.8 13.8 9.8 |12.8 [16.2 | 21.6 ) 255 | a4 | 415 | 450 | 587
200D, 110 g 15.5 |11.0 | 155 | 18.9 | 27.6 | 300 | 433 | 473 | 516 | 659
|

240D| 12.0 | 16.8 [12.0 [ 180 |23.5| 35.3 | 39.0 | 550 | 59.0 l 66.0 | 771

All Nozzles other than 90° should be charged at the man hours shown for 45° nozzles.

Pipe Thickness: Wall thickness of the pipe used for the nozzle determines the man hours that
will apply. For nozzle of double extra strong pipe thickness, use Schedule 160 man hours.

Reinforcement: Man hours given above are for plain welded nozzles only. For use of Gusset
plates, etc., as stiffeners not for reinforcement, add 25% to the net man hours shown above.
If reinforcement is required and produced by building up the nozzle weld, or by the use of
reinforcing rings or saddles as specified, use man hours for 900 reinforced nozzles.

Preheating: If specified or required by Codes, add for this operation. See man hours for pre-
heating. The size and wall thickness of header (not the size of the nozzle) determines the
preheating man hours.

Stress Relieving: Stress relieving of welds in carbon steel material is required by the A.S. A.
Code for Pressure Piping, where the wall thickness is 3/4" or greater. The size and wall
thickness of the header determines the man hours to be used for stress relieving.

All pipe sizes shown below the ruled line are 3/4" or greater inwall thickness and must be
stress relieved. Where stress relieving is required an extra charge should be made. See
man hours for stress relieving.

For Gieweral Notes on s lding, see pagex 20 and 24
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90° WELDED NOZZLES—REINFORCED

Labor For Cutting and Welding
Carbon Steel Material

NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size |&ODSizes|& ODSizes

Ins. |3/8'"Thick]1/2" Thick| 20 30 40 60 80 100 120 140 160
1-1/2 4.4 4.1 -- - 4.4 -- 4.1 -- -- -- 6.7
2 4.6 5.1 -- -- 4.6 -- 5.1 -- -- -- 8.6
2-1/2 5.0 6.1 -= -- 5.0 -- 6.1 -- -- -- 9.4
3 5.8 6.9 -- -- 5.8 -- 6.9 -- -- -- 10.4
3-1/2 6.5 7.6 -- -- 6.5 -- 7.6 -- -~ -- --
4 7.0 8.7 -- -- 7.0 -- 8.7 -- 10.9 -- 13.3
5 8.5 10.3 -- -- 8.5 -- 10.3 -- 13.1 -- 16.0
6 8.9 11.1 -- -- 8.9 -~ 11.1 -- 16.1 - 20. 1
8 9.9 12.3 9.9 9.9 9.9 | 11.3 §12.3 | 16.8 [20.8 § 24.8 | 27.8
10 10. 8 13.8 10.8 | 10.8 | 10.8 | 13.8 | 17.1 | 22.1 J26.3 | 29.5 | 33.1
12 12.0 15.5 12.0 {12.0 | 13.0 | 17.2 | 22.3 } 30.1 [33.5 | 37.8 | 40.4
14 OD 13.6 17.5 13.6 | 13.6 | 15.1 | 20.6 § 29.2 | 37.3 [39.7 | 44.6 51.3
16 OD 15.2 19.7 15.2 | 15.2 [ 19.3 | 25.5 | 34.0 | 46.4 | 48.7 51.4 59.3
18 OD 16.2 20.2 16.2 {18.7 | 23.7} 31.7 1 38.1 [ 50.4 | 524 | 554 | 742
20 OD 17.9 22.5 17.9 [ 22.4 | 27.4 % 40.0 | 47.0 | 540 62.5 718 833
24 OD 18.9 23.5 18.9 | 257 | 30.9} 44.5 50.4 61.3 72.6 840 | 974

All Nozzles other than 90° should be charged at the man hours shown for 45° nozzles.

Pipe Thickness: Wall thickness of the pipe used for the nozzle determines the man hours that
will apply. For nozzles of double extra strong pipe thickness, use Schedule 160 man hours.

Reinforcement: Man hours are for labor only. Theprice of the nozzle and reinforcing materials
must be added.

Preheating: If specified or required by Codes, add for this operation. See man hours for pre-
heating. The size and wall thickness of header (not the size of the nozzle) determines the
preheating man hours.

Stress Relieving: Stress relieving of welds in carbon steel mnaterial is required by the A.S. A.
Code for Pressure Piping, where the wall thickness is 3/4" or greater. The size andwall
thickness of the header determines the man hours to be used for stress relieving.

All pipe sizes shown below the ruled line are 3/4" or greater in wall thickness and must
be stress relieved. Where stress relieving is required an extra charge should be made.
See man hours for stress relieving.

For General Nolex on welding, see pages 20 und 23,
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LARGE 0O.D. 90° NOZZLE WELDS

Labor For Cutting And Welding

Carbon Steel Material

NET MAN HOURS EACH
0.D. NON REINFORCED 90° NOZZLE WELDS
Pipe e —
Inches 375 .500 750 1.00 1.25 1.50 1.75 200 | 225
b .
26 21.0 24.6 27.0 385 45.2 58.0 66.9 75.4 88 6
28 23.8 28.1 29.4 424 49.7 63.3 713 799 | 933
30 23.1 32.4 33.9 45.9 53.8 67.3 76.1 845 | 981
32 32.8 36.7 38.9 50.7 59.1 729 81.0 88 9 102.3
34 | 395 40.8 43.8 56.3 66.6 783 B6.5 93.7 | 1103
36 45.6 46.7 50.1 63.3 76.5 88.0 95.8 102.8 119.0
48 515 52.7 57.6 715 88.1 99.5 106.4 112.1 1286
40 58.2 59.6 66.3 80.8 101.3 112.4 118.1 122.2 138.9
42 65.8 67.3 76.2 91.3 116.5 127.0 131.1 133.1 150.0
48 72.0 76.8 86.9 104.2 133.0 145.0 149.8 152.2 171.4
54 81.0 86.4 97.7 117.2 149.6 163.1 168.5 171.2 192.8
60 90.0 96.0 108.6 130.2 166.2 181.2 187.2 190.2 214.2
E— 1 N i - B R S I I S| A
REINFORCED 90° NOZZLE WELDS
375 500 750 1.00 1.25 1.50 1.75 2.00 2.25
26 29.1 342 37.4 45.4 53.0 68.5 86.5 104.5 123.0
28 32.9 39.0 408 496 58.0 74.2 92.3 111.0 129.4
30 389 44.9 47.0 53.9 63.2 79.2 98.7 117.3 136.1
32 45.4 50.7 535 59.8 69.5 85.5 105.0 123.6 142.1
34 54.9 56.7 60.8 66.1 78.2 92.0 112.3 130.0 153.3
36 63.2 64.8 69.3 74.2 89.9 1035 123.9 142.7 165.1
38 68.7 73.9 79.1 83.9 103.4 117.0 136.4 155.6 178.3
40 80.8 84.2 90.2 94.8 119.0 132.2 150.0 169.6 1926
42 91.2 96.0 102.8 107.1 136.8 149.4 165.1 184.9 208.1
48 104.2 109.9 117.6 122.4 156.5 170.9 188.6 211.2 2376
54 117.2 123.7 1323 137.7 176.0 192.2 212.2 237.6 267.3
60 130.2 137.4 147.0 153.0 195.6 213.6 235.8 2640 | 297.0

For General Notes on welding, see pages 20, 23, 26, and 27.
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45° WELDED NOZZLES
Labor For Cutting And Welding
Carbon Steel Material
NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size |& ODSizes {& ODSizes 7 e S
Ins 3/8'"Thick | 1/2' Thick| 20 30 40 | 60 80 100 120 140 160
— E— S— 7_[ b — e
1 2.4 2.5 -- -- 2.4 -- 2.5 . -~ = 3.6
1-1/4 2.5 2.8 -- -- 2.5 [ -- 2.8 -- -- b 4.1
1-1/2 2.8 3.1 -- -- 2.8 -- 3.1 -- -- - 4.7
2 2.9 3.6 -- -- 2.9 -- 3.6 -- -- - 6.2
2-1/2 3.3 4.4 -- -- 3.3 | -- 4.4 | -- -- -- 6.9
3 3.8 5.1 -- - 3.8 -- 5.1 b -- -- 7.7
3-1/2 4.3 5.6 -- -- 4.3 - 5.6 -- -- -- -
4 4.8 6.8 -~ -- 4.8 -- 6.6 -- 8.2 -- 9.9
5 5.8 7.9 -- -- 5.8 -= 7.9 -- 10. 2 -- 12. 5
6 6.2 8.7 -- -- 6.2 -- 8.7 - 12.6 - 16.0
8 7.3 9.9 7.3 7.3 7.3 9.4 9.9 | 13.5 | 17.0 } 21.3 | 24.2
10 8.1 11.6 8.1 8.1 8.1 | 11.6 | 14.1 { 18.5 | 23.8 | 30.7 | 37.0
12 9.2 13.3 9.2 9.2 | 11.0 | 14.8 | 19.4 } 20.5 | 32.7 | 38.7 | 44.2
14 OD 10.5 15.4 10.5 {10.5 | 13.0 | 18.1 25.5 325 38.9 43.7 54.4
16 OD 12.0 17.1 12.0 [12.0 | 17.1 | 22.7 29.9 413 46.4 51.8 62.8
18 OD 13.1 18.3 13.1 {17.0 | 21.6 | 29.1 34.4 50.1 55.6 60.1 78.6
20 OD 14.5 20.1 14.5 20.1 | 25.1 ] 36.7 39.7 57.9 63.4 70.0 88.3
24 OD 15.9 22.5 15.9 28.2 30.1 § 46.8 47.5 73.6 79.1 8%.6 |103.3
Pipe Thickness: Wall thickness of the pipe used for the nozzle determines the man hours that

will apply. For nozzles of double extra strong pipe thickness, use Schedule 160 man hours.

Reinforcement: Man hours given above are for plain nozzies only. For use of Gusset plates,
etc.,as stiffeners, not for reinforcement, add 25% to the net man hours shown above. If re-
inforcement is required and produced by building up the nozzle weld, or by the use of rein-
forcing rings or saddles as specified use man hours for 45° reinforced nozzles.

Preheating: If specified or required by Codes, add for this operation. See man hours for pre-
heating. The size and wall thickness of header (not the size of the nozzle) determines the
preheating man hours.

Stress Relieving: Streas relieving of welds in carbon steel material is required by the A.S. A.
Code for Pressure Piping, where the wall thickness is 3/4" or greater. The size and wall
thickness of the header determines the man hours to be used for stress relieving.

All pipe sizes shown below the ruled line are 3/4" or greater in wall thickness and must
be stress relieved. Where stress relieving is required an extra charge should be made.
See man hours for stress relieving.

For Geveral Notes on welding, see pages 20 and 23.
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45° WELDED NOZZLES—REINFORCED

Labor For Cutting And Welding

("arbon Steel Material

NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size |& ODSizes |& ODSizes

Ins. |3/8'Thick|1/2" Thick| 20 30 40 60 80 100 120 140 160
1-1/2 5.9 6.2 -~ -- 5.9 -- 6.2 -- -- -- 8.9
2 6.0 6.7 -- -- 6.0 -- 6.7 -~ -- -- i1.6
2-1/2 6.8 8.1 -- -- 6.8 -~ 8.1 -- -- -~ 12,17
3 7.6 9.1 -- -- 7.6 -- 9.1 -- - -- 14.0
3-1/2 8.7 10.1 -- -- 8.7 -- 10.1 -- -- - --
4 9.7 11.7 -- -- 9.7 -- 11.7 -- 14.5 -- 17.6
5 11.4 13.7 -~ -- 11.4 -- 13.7 -- 17.2 - 21.7
6 12.0 14.9 -- -- 12.0 -- 14.9 -- 21.3 -~ 27.3
8 13.4 18.3 13.4 | 13.4 | 13.4 | 15.3 | 18.3 [ 22.4 [27.8 ] 33.7 | 37.7
10 14.7 18.4 14.7 | 14.7 | 14.7 | 18.4 | 22.0 | 27.2 §37.7 |41.4 | 45.1
12 OD 16.3 20.6 16.3 | 16.3 | 17.2 | 23.0 | 30.0 § 38.7 |43.8 | 51.5 | 60.1
14 OD 17.8 23.4 17.8 { 17.8 | 19.8 | 27.6 | 389 44.6 52.7 597 | 688
16 OD 20.1 25.6 20.1 [ 20.1 | 25.6 | 34.0 | 448 55.7 70.0 71.8 | 795
18 OD 21,6 26.8 21.6 | 24.9 | 31.7 | 42.5 § 504 67.6 70.3 74.1 99.5
20 OD 23.9 30.2 23.9 | 302 | 36.9 | 53.3 | 60.4 72,5 83.9 96.0 | 111.8
24 OD 25.0 32.5 25.0 | 328 |43.3 | 60.5 | 65.1 82.3 974 | 1123 | 1304

Pipe Thickness: Wall thickness of the pipe used for the nozzle determines the man hours that
will apply. For nozzles of double extra strong pipe thickness, use Schedule 160 man hours.

Reinforcement: Man hours are for labor only. Theprice of the nozzle and reinforcing materials

must be added.

Preheating: If specified or required by Codes, add for this operation. See man hours for pre-
heating. The size and wall thickness of header (not the size of the nozzle) determines the
preheating man hours.

Stress Relieving: Stress relieving of welds in carbon steel material is required by the A.S. A.
Code for Pressure Piping, where the wall thickness is 3/4" or greater. The size and walil
thickness of the header determines the man hours to be used for stress relieving.

All pipe sizes shown below the ruled line are 3/4" or greater in wall thickness and must
be stress relieved. Where stress relieving is required an extra charge should be made.
See man hours for stress relieving.

For General Nutex on welding, see pages 20 and 24,
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[+] 5
LARGE 0O.D. 45° NOZZLE WELDS
Labor for Cutting and Welding
Carbon Steel Material
NET MAN HOURS EACH
- - .
0D NON-REINFORCED 45° NOZZLE WELDS

Pipe [ ]

Inches | .375 500 750 1.00 1.25 1.50 1.75 200 | 225
iz 00 el L s
26 281 32.8 36.1 51.5 60.2 77.8 89.1 1005 | 1182
28 315 37.6 39.1 56.4 65.8 842 95.1 1065 | 1244
30 37.4 43.2 45.1 61.2 71.7 90.0 101.6 27T | 1807
32 43.6 48.8 51.4 67.9 78.8 97.2 108.0 1188 | 1365
34 52.7 54.6 58.3 75.0 88.8 104.3 115.5 1249 | 1473
36 60.7 62.2 66.7 84.2 102.0 117.4 127.5 137.2 | 1585
38 68.6 71.0 76.8 95.2 117.4 132.7 140.4 1496 | 1714
40 7.5 80.9 88.3 107.6 135.1 149.9 154.4 163.0 | 1850
42 87.6 92.2 101.6 1215 155.3 169.4 176.1 1904 | 1998
48 100.3 105.6 116.2 138.7 1776 192.0 201.1 2174 | 2280
54 112.9 118.8 130.7 156.1 199.8 216.0 226.3 2446 256.5
60 125.4 132.0 145.2 173.4 222.0 240.0 251.4 271.8 255,00
REINFORCED 45° NOZZLE WELDS
375 500 750 ] ou 1.25 1.50 1.75 2.00 2.25
_ b M o

26 REK] 455 49.9 636 | 706 91.2 115.3 139.3 163 8
28 43.7 52.0 54.3 66.1 77.4 99.0 1231 147.9 172.7
30 51.8 59.9 62.7 71.9 84.2 105 8 131.5 156.3 181.4
32 60.6 67.6 71.4 79.7 92.7 114.0 140.0 164.8 | 1894
34 73.1 75.7 81.0 88.1 104.3 122.6 149.7 1734 \l 204.3
36 84.1 86.3 925 99.0 119.9 1379 165.2 190.2 | 2202
38 95.0 98.5 105.5 111.9 137.9 155.8 181.9 207.4 | 2379
40 107.4 112.2 120.3 126.4 158.6 176.1 200.0 2260 | 256.9
42 121.4 1279 137.2 142.9 182 4 199.0 220.0 246.4 271.5
48 138.7 146.4 157.0 163.2 208.3 2275 251.5 281.8 317.3
54 156.1 164.7 176.6 183.6 234.4 256.0 283.0 3170 | 3569
60 173.4 183.0 196.2 204.0 260.4 2844 | 3144 | 3522 | 3966
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CONCENTRIC SWEDGED ENDS

Labor for Welding

Carbon Steel Material

NET MAN HOURSEACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size |[&ODSizes |& ODSizes

Ins. |3/8" Thick |1/2" Thick| 20 30 40 60 80 100 120 140 160
2 1.4 1.8 - -~ 1.4 -- 1.8 -- -- -- 2.8
2-1/2 1.6 2.1 -- - 1.6 -- 2.1 -- -- -- 3.3
3 1.7 2.4 -- -- 1.7 -- 2.4 -- -- -- 3.9
3-1/2 2.0 2.8 -- -- .0 -- 2.8 -- -- -- -
4 2.3 3.3 -- -- 2.3 -- 3.3 -- 4.7 -- 5.6
5 3.0 4.2 -- -- 3.0 -- 4.2 -- 6.6 -- 7.8
6 3.6 5.4 -- -- 3.6 -- 5.4 -- 8.9 -- 10.1
8 5.0 7.8 -- .0 5.0 -- 7.8 [10.1 | 13.2 [15.5 {17.0
10 6.6 10.5 -- .6 6.6 |10.5 ;12.4 |15.8 | 22.6 -- 29.5
12 8.7 14.0 -- .7 {13.2 |16.4 |21.0 |27.9 | 37.2 -- 42.7
14 OD 11.5 19.4 11.5 {11.5 | 18.7 |23.3 [30.3 {38.1 | 62.8 -- --
16 OD 16.4 24.8 16.4 | 16.4 | 24.8 |29.5 [33.5 [43.4 | 58.3 -- --
18 OD 20.1 32.6 20.1 | 30.3 | 38.1 {54.3 -- -- -- -- --
20 OD 23.3 36.5 23.3 | 36.5 | 42.7 ;65.1 -- -- -- -- -
24 OD 31.0 50.5 31.0 | 50.5 - - - -- -- - --

Pipe Thickness: The wall thickness of the pipe determines the man hours that will apply. For
swedged ends on double extra strong pipe thickness, use Schedule 160 man hours.

Ends: All man hours are based on ends being furnished either plain or beveled for welding.

Unlisted Sizes: Unlisted sizes take the next higher listing.
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ECCENTRIC SWEDGED ENDS

Labor for Welding
Carbon Steel Material
NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size |&ODSizes| & ODSizes

Ins. |3/8"Thick|1/2" Thick| 20 30 40 60 80 100 120 140 160
2 1.6 1.9 -- -- 1.6 -- 1.9 -- - -- 3.4
2-1/2 1.7 2.5 -- -~ 1.7 -- 2.5 -- -- -- 4.0
3 2.0 2.8 -- -- 2.0 -- 2.8 -- - -- 4.5
3-1/2 2.3 3.3 -- -- 2.3 -- 3.3 -- -- -- --
4 2.7 3.9 -- -- 2.7 -- 3.9 -- 6.2 -- 6.6
5 3.5 5.2 -- -- 3.5 -- 5.2 -- 8.2 -- 9.0
6 4.3 6.2 -- ~-- 4.3 -- 6.2 -- 11.1 -- 12.5
8 6.2 10.1 6.2 6.2 6.2 -- 10.1 [12.4 | 17.0 | 18.7 | 20.4
10 8.1 3.7 8.1 8.1 8.1 | 13.7 | 17.0 {21.0 | 27.2 -- 38.8
12 11.6 17.9 11.6 |11.6 |17.9 | 21.7 | 27.9 |37.2 | 48.1 - 54. 2
14 OD 16.4 25.6 16.4 |16.4 |26.3 | 31.8 | 38.8 |49.7 | 68.2 -- --
16 OD 23.2 34.1 23.2 (23.2 |34.1 | 40.3 | 44.3 |58.3 | 76.0 -- -
18 OD 27.5 46.5 27.5 |27.5 |51.2 } 72.2 -- -- -- -~ -
20 0D 30.5 53.3 30.5 [30.5 [58.3 | 85.3 - -- -- -- -
24 OD 43.5 69.8 43.5 |43.5 -- -- -- -- - -- -~
Pipe Thickness: The wall thickness of the pipe determines the man hours that will apply. For

swedged ends on double extra strong pipe thickness, use Schedule 160 man hours.

Ends: All man hours are based on ends being furnished either plain or beveled for welding.

Unlisted Sizes: Unlisted sizes take the next higher listing.
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END CLOSURES
Pressure Type

All Labor

Carbon Steel Materials

NET MAN HOURS EACH

Nom. | Standard Extra SCHEDULE NUMBERS

Pipe Pipe Heavy Pipe XX Hy.
Size |&ODSizes | & ODSizes or
Ins. |3/8" Thick | 1/2" Thick 40 60 80 100 120 140 160
1-1/2 0.8 0.9 0.8 -- 0.8 -- -- -- ZT.—OH
2 1.0 1.1 1.0 -- 1.1 -- -- -- 3.0
2-1/2 1.1 1.3 1.1 -- 1.3 - -- -- 3.7
3 3 1.6 1.3 -- 1.6 - -- -- 3.9
3-1/2 1.4 1.8 1.4 -~ 1.8 - -- -- -
4 1.6 2.1 1.6 -- 2.1 - 4.9 -~ | 5.2
] 2.0 2.5 2.0 -- 2.5 == 6.5 -~ 6.9
6 2.3 2.9 2.3 -- 2.9 -- 8.1 - - 8.9
8 3.1 4.0 3.1 -- 4.0 7.5 10.6 12.5 | 13.2
10 3.9 5.0 3.9 5.0 8.7 10. 8 18.1 - 20.98
12 4,7 6.1 5.7 6.5 | 11.0 J16.0 | 24.2 | 195 | 28.6
14 5.6 7.3 6.8 8.4 12.8 17.17 279 26.4 292
16 6.3 8.2 8.2 10.6 14. 1 19.9 32.1 37.7 19X
18 7.6 9.6 11.8 13.7 18.5 25.1 ’ 3.3 475 G4
20 8.2 10.6 14.2 16.8 22.9 30.3 ‘ 40.5 513 --
2 9.0 12.6 16.6 | 199 273 | .7 !i 442 67.0 ‘i -

Pipe Thickness: Wall thickness of pipe determines the man hours that will apply. For double
extra strong pipe thickness use Schedule 160 man hours.

Construction: End closures as such are shop fabricated closures; orange peel,saddle, or flat
plate type.

Preheating: I specified or required by Codes,add for this operation. See man hours for pre-
heating.

Stress Relieving: Stress relieving of welds in carbon steel material is required by the A.S. A.
Code of Pressure Piping where the wall thickness is 3/4" or greater.

All sizes of butt welds shown below the ruled lines are 3/4'" or greater in wall thickness
and must be stress relieved, if the end closure involves a circumferential weld.

Where stress relieving is required, an extra charge should be made. See man hours for
stress relieving.

Unlisted Sizes: Unlisted sizes take the next higher listing.
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HEAVY WALL END CLOSURES—PRESSURE TYPE

Carbon Steel Material
NET MAN HOURS EACH

an-‘mjnu} WALL THICKNESS IN.
ipe
Hlfw 750 1.00 1.25 1.50 1.75 2.00 2.25 250
3 4.6 — — - - — - -
4 6.9 8.1 9.2 — - -
A - 8.4 9.8 11.1 125 - —
[ - 13.4 15.7 17.8 20.1 219 23.2 -
& - 14.1 16.5 187 21.1 230 24.4 2.1
10 — — 23 25.3 256 31.2 331 451
12 — — - 35.0 39.6 3.2 45.8 i
4 — — — 40.4 45.7 49.8 32.8 .5
16 — - — - 53.2 5.0 G1.5 6y 7
= — — — - 64.6 65.5 73.2
b — — - - 69.7 73.9 7.0
22 - — — - - 76.7 81.3 =64
24 - — — - — 83.7 8R.7 9.5
2.75 3.00 3.25 3.50 3.75 4.00 4.2¢ 1.50
10 A7.8 40.4 — — — — -
12 524 56.0 58.6 61.2 — - - -
14 H2.8 56.4 59.1 61.8 64.6 67.6 -
16 0.2 75.0 78.5 82.0 B3.7 89.6 —_
18 TH3 83.7 87.6 91.5 95.6 99.9 — -
20 b 90.3 94.5 98.8 103.2 107.8 112.1 116.0
2 w29 99.3 104.0 108.7 113.6 118.7 123.4 127.7
24 1011.3 108.3 1134 118.5 123.8 129.4 134.6 139.3
4.75 5.00 5.25 5.50 5.75 6.00
20 1208 125.0 129.4 133.3 137.3 1414
22 132.9 137.6 1424 146.7 151.1 155.6
24 145.0 150.1 155.4 160.1 164.9 169.8

Construction: End closures as such are shop fabricated closures; orange peel, saddle, or flat plate type.
Preheating: 11 specified or reguired by code. add for this operation. Sec man hours for preheating.

Stress Relieving: Stress relieving of welds in carbon stecl material is required by the A8, A. Code of Mressure Piping
where the wall thickness is 34” or greater.

All the above butl welds are %" or greater and must be stress relieved, if ond closure involves a circumferential
|\l':t],

See respeetive man hour tables for stress relieving.
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LARGE O.D. PIPE END CLOSURES—PRESSURE
TYPE

Carbon Steel Material
NET MAN HOURS EACH

0.D. WALL THICKNESS IN.
Pipe
In. 375 500 750 1.00 1.25 1.50 175 2.00
2 oK. e 1.1 55.1 64.4 73.4 81.5 5
28 29.5 6.4 483 59.1 69.1 785 87.1 Y61
a0 313 38.3 50.9 62.3 2.8 827 91.7 1011
32 32.6 39.9 53.0 64.8 75.8 6.1 9.3 1053
34 349 1.5 35.1 67.4 78.8 .5 @3 JTEU
36 35.1 429 57.0 69.7 815 92.6 102.7 1123
38 36.3 444 59.0 72.2 g4 | 959 106.4 174
40 3748 462 614 75.1 ]7.8 99.7 110.6 1220
42 39.3 48.1 63.9 78.1 91.3 103.7 115.0 125.5
44 106 497 66.0 80.7 94.3 107.1 118.8 1310
16 42,0 514 683 8315 976 110.9 1230 | 1T
18 434 53.1 705 6.2 100.8 114.5 1270 | 1400
a4 464 56.7 75.3 92,1 7.7 122.3 1356 | 1496
&0 495 60.7 BO0.6 8.6 1153 131.0 145.8 1602
225 250 2.75 3.00 3.25 3.50 375 1.00
265 972 105.8 113.1 120.3 1237 134.9 141.4 14n 2
oy 1044 113.6 1214 129.2 182 144.8 151.8 1341
0 1095 1195 127.7 135.9 145.4 152.4 159.7 1674
E ) 114.4 124.5 133.1 141.6 1515 158.8 64| 1T
24 1186 129.4 138.3 1472 1575 165.1 173.0 J 15142
38 123.0 133.8 143.0 152.2 162.9 170.1 1783 | 1869
125 4.50 4.75 5.00 5.25 5.50 57 | 6o
26 1543 160.6 167.2 172.9 178.8 184.9 1912 | 1966
a5 165.6 172.4 179.5 185.6 191.9 198.4 204.1 2108
0 [ 1743 1814 1858 195.2 2018 | 2087 2158 2215
32 I TS 189.0 196.7 203.4 2108 | 2175 249 | 2
3 [T 196.4 204.5 2115 218.7 226.1 mAE | 2408
B [ 196 202.6 210.9 218.1 225.5 233.2 241.1 ‘ 2474

Cemstruction: End closures as such are shop fabricated closures; orunge peel, saddle, or flal plate type.
Prelreating. I specified or required by codes, add for this operation, See marn hours for preheating.

Stress Reliering: Stress relieving of welds in carbon steel material is required hy the AS. AL Codde of Pressure ipimy
where the wall thickness is %17 or greater.
Above wall thickness 750 1hrough 6.00 must be stress relieved, if the end closure mvolves a circumferential well,

See respective table for stress relieving.
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90° COUPLING WELDS AND SOCKET WELDS

Labor For Cutting And Welding

Carbon Steel Material

NET MAN HOURS EACH

Pipe 90°—3000# 90°—6000 # SOCKET WELDS
Sizes Coupling Coupling Sch. 40 & 80 Sch. 100 &
Inches Weld Weld Pipe Heavier Pipe
4
1/2"or Less | 1.4 1.7 05 0.5
3/4 1.6 1.9 0.5 0.6
1 1.8 2.2 0.6 0.7
1-1/4 | 2.1 25 0.8 0e
1-1/2 | 2.3 2.8 0.8 1.0
|
2 2.9 3.6 0.9 1.3
2-1/2 3.4 4.2 1.1 1.4
|
H
3 J 4.0 49 1.2 1.7

Man hours shown are for welding of coupling to the O.D. of the pipe only.

If couplings are to be welded to the I.D. of the pipe, add 50% to the above man hours for pipe thickness up to 1 inch,

and an additional 12% for each 1/4 inch or fraction thereof of pipe thickness over 1 inch.

Any coupling welded to pipe heavier than schedule 160 should be man houred as a 6,000 pound coupling.

For couplings welded at angles from 45° to less than 90° and couplings attached to fittings increase above man

hours 50%.

For zouplings welded at angles less than 45% increase above man hours 75% .

Socket welds do not include cut. See respective man hour table for this charge.
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’OLET TYPE WELDS
Labor For Cutting And Welding
Carbon Steel Material
NET MAN HOURS EACH
NOMINAL PIPE SIZE Standard Extra Strong Greater Than
Weight And Extra Strong
Outlet Header And 2000 # 3000# And 6000#

1/2 All Sizes 1.3 1.7 2.2
3/4 All Sizes 1.6 1.9 26
1 All Sizes 1.8 2.2 29
1-1/4 All Sizes 2.0 2.5 3.3
1-112 All Sizes 2.5 3.2 4.3
2 All Sizes 3.4 4.2 5.6
2-1/2 All Sizes 4.0 5.1 6.7
3 All Sizes 4.6 5.9 9.2
4 All Sizes 6.1 74 9.8
5 All Sizes 6.9 8.1 | 119
6 All Sizes 7.6 8.6 139
8 All Sizes 8.4 9.2 16.4
10 All Sizes 11.8 16.9 26.3
12 All Sizes 16.5 19.6 389
14 14" and 16" 20.7 23.0 46.9
14 18" And Larger 18.4 20.7 51.0
16 16" and 18~ 24.7 26.4 61.2
16 20" and Larger 21.8 23.8 66.3
18 18" and 20" 29.3 32.1 79.1
18 24" and Larger 25.8 28.4 85.2
20 20" and 24" 35.6 39.0 87.8
20 26" and Larger 31.0 34.7 94.6
24 24" and 26" 54.5 63.7 105.3
24 28" and Larger 459 55.1 113.5

Man hours are based on the outlet size and schedule except when the run schedule is greater than the outlet
schedule, in which case the man hours are based on the outlet size and run schedule.

For elbolet or latrolet welds, and weldolets, threadolets, etc., that are attached to fittings or welded at any angle
other than 90°, add 50% to the above man hours.

For sweepolet attachment welds, add 150% to the above man hours.
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FLAME CUTTING PIPE—PLAIN ENDS

Labor For Straight Pipe Only

Carbon Steel Material
NET MAN HOURS EACH
Standard Extra Hvy.
Pipe Pipe & Pipe & SCHEDULE NUMBERS
Size 0O.D. Sizes 0.D. Sizes

Inches 3/8” Thick 1/2” Thick 20 30 40 60 80 100 120 | 140 | 160
2" or Less 0.09 0.13 -- -~ 0.09 -- 0.13 -- - -~ 0.18
2-1/2 0.10 0.15 -- -- 0.10 - 0.15 -- -- - 0.20
3 0.13 0.18 - - 0.13 -~ 0.18 -- - - 0.24
4 0.18 0.24 - - |o018 | - |o024f - ]033] - | 036
5 0.21 0.31 -- -- 0.21 -- 0.31 -- 0.38 - 0.43
& 0.29 038 ° -- -- 0.29 -- 0.38 - 0.49 - 0.55
8 0.40 0.56 040 {040 | 040 | 051 | 0.56 | 0.66 | 0.75 | 0.84 | 0.99
10 0.56 0.80 056 {056 | 056 | 0.80 | 0.86 | 0.95 | 1.08 | 1.24 | 150
12 0.61 0.95 061 j061 | 075 | 1.13 | 119 | 1.29 | 150 | 166 1.78
14 0.D. 0.85 1.13 085 {085 | 1.00 | 1.25 | 145 | 155} 1.70 | 2.00 { 2.10
16 O.D. 0.95 1.40 095 {095 | 140 | 155 | 1.65 | 185 2.00 | 225 | 255
18 0.D. 1.20 1.70 1.20 | 140 { 1.70 | 1.90 | 2.00 | 2.25 | 240 | 2.70 | 3.15
200.D. 1.45 1.90 145 | 195§ 210 | 2.25 | 2.40 | 2.65 | 2.80 | 325 | 3.70
24 0.D. 2.20 2.80 220 | 295 310 | 325 | 335 | 3.65 | 4.05 ; 455 | 5.15

For mitre cuts less than 30°, add 50% to the above man hours.
For mitre cuts 30° or greater, add 100% to the above man hours.

Man hours are for cutting pipe with plain ends only and do not include beveling, threading, etc. See appropriate
man hour tables for these operations and time requirements.

For cutting the ends of bends or trimming fittings, add 50% to the above man hours.
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FLAME CUTTING HEAVY WALL PIPE—PLAIN ENDS

Labor For Straight Pipe Only

Carbon Steel Material
NET MAN HOURS EACH
Nominal WALL THICKNESS IN INCHES
Pipe
Size 750 1.00 1.25 1.50 1.75 2.00 2.25 2.50
3 0.45 0.80 - - -- - - -
4 0.80 0.95 1.35 1.50 -- -- -- -
5 -- 1.10 1.40 1.70 1.90 2.15 - -
6 -- 1.35 1.60 1.90 2.15 2.35 2.70 --
8 - 1.60 1.90 2.10 2.45 2.65 2.95 3.45
10 - - 2.10 2.35 2.65 2.90 3.25 3.70
12 -- -- -- 2.65 2.85 3.25 3.60 4.05
14 - -- - 3.05 3.15 3.50 3.90 4.45
16 -- -- -- -- 3.65 4.20 4.75 5.20
18 -- -- - -- -- 3.90 5.20 5.80
20 = -- - - - 5.20 5.80 6.55
22 - . - - -- - -- 7.10
24 -- -- -- -- - - -- 8.05
2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50
10 4.00 4.25 - - - -
12 450 485 5.20 5.60 - - - -
14 495 5.35 5.60 6.35 6.80 7.45 - -
16 5.65 6.10 6.55 7.10 770 8.45 - -
18 6.35 6.80 7.45 8.05 8.70 9.65 - --
20 7.00 7.55 8.30 9.05 9.80 10.65 11.55 12.40
22 7.85 8.50 9.05 10.05 10.95 11.80 12.70 13.65
24 8.70 9.45 10.25 11.20 11.80 13.10 14.30 15.65
4.75 5.00 5.25 5.50 5.75 6.00
20 13.25 14.05 15.00 15.80 16.75 17.60
22 14.60 15.565 16.40 17.30 18.25 19.25
24 16.90 17.80 18.90 20.00 21.00 22.15

For mitre cuts less than 30°, add 50% to the above man hours.
For mitre cuts 30° or greater, add 100% to the above man hours.

Man hours are for cutting pipe with plain ends only and do not include beveling, threading, etc. See appropriate
man hour tables for these operations and time requirements.

For cutting the ends of bends or trimming fittings, add 50% to the above man hours.



FLAME CUTTING LARGE O. D. PIPE—PLAIN ENDS
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Labor For Straight Pipe Only

Carbon Steel Material
NET MAN HOURS EACH
O.D. WALL THICKNESS IN INCHES
Pipe .
Inches 375 500 750 1.00 1.25 1.50 1.75 2.00
26 3.50 4.65 5.25 5.65 5.80 6.10 6.35 6.55
28 4.05 5.05 5.65 6.10 6.30 6.60 6.70 6.95
30 4.30 5.45 6.10 6.35 6.70 6.95 7.15 745
32 4.75 5.80 6.40 6.80 7.10 7.45 7.70 7.85
34 5.20 6.40 6.90 7.30 7.55 7.85 8.15 8.35
36 5.80 6.95 7.45 7.85 8.15 8.45 8.70 9.00
38 6.55 7.15 8.05 8.45 8.70 9.10 9.60 9.90
40 7.30 8.15 8.80 9.05 9.45 9.85 10.25 10.65
42 8.15 9.30 9.65 9.90 10.25 10.80 11.20 11.55
44 9.25 10.20 10.65 10.95 11.40 11.75 12.15 12.56
46 10.35 11.20 11.70 11.95 12.35 12.85 13.30 13.65
48 11.70 12.30 12.70 13.10 13.50 13.90 14.45 14.80
54 13.16 13.83 14.28 14.74 15.18 15.63 16.25 16.65
60 14.62 15.37 15.87 16.37 16.87 17.37 18.06 18.50
2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00
26 6.90 8.90 9.65 10.40 11.20 12.15 12.70 14.05
28 7.45 9.45 9.85 10.65 11.50 12.55 13.15 14.40
30 7.85 9.90 10.20 10.95 12.00 12.95 13.50 14.85
32 8.30 10.40 10.80 11.40 12.40 13.35 13.90 15.25
34 8.80 10.95 11.35 11.75 12.90 13.75 14.30 15.65
36 9.30 11.40 11.80 12.15 13.30 14.30 14.85 16.20
4.25 4.50 4.75 5.00 5.25 5.50 5.75 6.00
26 15.25 16.55 17.75 18.90 20.10 21.35 22.55 23.75
28 15.65 17.00 18.15 19.45 20.50 21.75 22.95 24.15
30 16.05 17.30 18.65 19.85 21.00 22.15 23.35 24.55
32 16.55 17.80 19.05 20.25 21.40 22.60 23.75 25.00
34 17.00 18.30 19.50 20.65 21.85 23.10 24.30 25.50
36 17.40 18.75 20.00 21.20 22.40 23.50 24.75 26.05

For mitre cuts less than 30°, add 50% to the above man hours.

For mitre cuts 30° or greater, add 100% to the above man hours.

Man hours are for cutting pipe with plain ends only and do not include beveling, threading, etc. See appropriate
man hour tables for these operations and time requirements.

For cutting the ends of bends or trimming fittings, add 50% to the above man hours.
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MACHINE CUTTING PIPE—PLAIN ENDS

Labor For Straight Pipe Only

Carbon Steel Material
NET MAN HOURS EACH
Standard Extra Hvy.
Pipe Pipe & Pipe & SCHEDULE NUMBERS
Sizes 0. D. Size 0.D. Sizes
Inches 3/8" Thick 1/2" Thick 20 30 40 60 80 100 120 140 160
2"or Less 0.20 0.29 -- - 0.20 - 0.29 -- - - 0.40
2-1/27 0.22 0.33 - -- 0.22 -- 0.33 -- -- - 0.44
3 0.29 0.40 - -- 0.29 - 0.40 - - { 0.53
4 0.40 0.53 - -- 0.40 - 0.53 -- 0.73 - \ 0.80
5 0.47 0.69 -- - 047 - 0.69 - 0.84 -- { 0.95
6 0.64 0.84 - -- 0.64 -- 0.84 -~ 1.09 - 122
8 0.89 1.24 0.89 | 089 ] 0.89 | 1.13 | 1.24 | 147 | 1.67 | 1.86 ‘ 2.20
10 1.24 1.78 124 1 1.24 | 1.24 {178 | 1.91 | 211 | 240 | 2.75 ‘ 3.33
12 1.35 2.11 1.35 | 1.35 | 1.67 | 251 | 264 | 2.86 | 3.33 | 3.69 | 395
140.D. 1.89 251 1.89 | 1.89 | 222 | 278 | 3.22 | 3.44 | 3.77 | 444 i 4.66
16 0.D. 2.11 3.11 211 | 211 | 3.11 | 3.44 | 3.66 | 4.11 | 4.44 | 5.00 | 5.66
180.D. 2.66 3.77 266 | 3.11 | 3.77 | 4.22 | 444 | 500 | 533 | 599 | 699
200.D. 3.22 4.22 3.22 | 433 | 466 | 500 | 533 | 5.88 | 6.22 | 7.22 | K21
240.D. 4.88 6.22 488 | 655 | 688 | 722 | 744 | 810 | 899 [10.10|11.43

For mitre cuts less than 30°, add 50% to the above man hours.

For mitre cuts 30° or greater, add 100% to the above man hours.

Man hours are for cutting pipe with plain ends only and do not include beveling, threading, etc. See appropriate

man hours tables for these operations and time requirements.

For cutting the ends of bends or trimming fittings, add 50% to the above man hours.
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MACHINE CUTTING HEAVY WALL PIPE—PLAIN ENDS

Labor For Straight Pipe Only

Carbon Steel Material
NET MAN HOURS EACH
Nominal WALL THICKNESS IN INCHES
Pi
Sigs 750 1.00 1.25 1.50 1.75 2.00 2.25 2.50
3 1.00 1.78 -- - - -- -- -
4 1.78 2.11 3.00 3.33 -~ - - -
5 - 2.44 3.11 3.77 4.22 4.717 -- -
6 -- 3.00 3.55 4.22 4.77 5.22 5.99 -
8 -- 3.56 4.22 4.66 5.44 5.88 6.55 7.66
10 - -- 4.66 5.22 5.88 6.44 7.22 8.21
12 -- -- -- 5.88 6.33 7.22 7.99 8.99
14 - - -- 6.77 6.98 7.77 8.66 9.88
16 -- - - - 8.10 9.32 10.55 11.54
18 -- - - - -- 8.66 11.54 12.88
20 -- - - -- -- 11.54 12.88 14.54
22 - - - - - - - 15.76
24 - - - - - - - 17.87
2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50
10 8.88 9.44 - -- -- -- - -
12 9.99 10.77 11.54 12.43 -- - -
14 10.99 11.88 12.43 14.10 15.10 16.54 --
16 12.54 13.54 14.54 15,76 17.09 18.76 --
18 14.10 15.10 16.54 17.87 19.31 21.42 -- -~
20 15.54 16.76 18.43 20.09 21.76 23.64 25.64 27.53
22 17.43 18.87 20.09 22.31 24.31 26.20 28.19 30.30
24 19.31 20.98 22.76 24.86 26.20 29.08 31.75 34.74
4.75 5.00 5.25 5.50 5.75 6.00
20 49.42 31.19 33.30 35.08 37.19 39.07
22 32.41 34.52 36.41 38.41 40.52 42.74
24 37.52 39.52 41.96 44.40 46.62 49.17

For mitre cuts less than 30°, add 50% to the above man hours.
For mitre cuts 30° or greater, add 100% to the above man hours.

Man hours are for cutting pipe with plain ends only and do not include beveling, threading, etc. see appropriate
man hour tables for these operations and time requirements. .

For cutting the ends of bends or trimming fittings, add 50% to the above man hours.



44 Section One—SHOP FABRICATION
MACHINE CUTTING LARGE O.D. PIPE—PLAIN ENDS

Labor For Straight Pipe Only
Carbon Steel Material

NET MAN HOURS EACH
0.D. WALL THICKNESS IN INCHES
Pipe
Inches 375 .500 .750 1.00 1.25 1.50 1.75 2.00
26 797 10.32 11.66 12.54 12.88 13.54 14.10 14.54
2R 8.99 11.21 12.54 13.54 14.10 14.65 14.87 15.43
30 9.55 12.10 13.54 14.10 14.87 15.43 15.87 16.54
32 10.55 12.88 14.21 15.10 15.76 16.54 17.09 17.43
34 11.54 14.21 15.32 16.21 16.76 17.43 18.09 18.54
36 12.88 15.43 16.54 17.43 18.09 18.76 19.31 19.98
38 14.54 15.87 17.87 18.76 19.31 20.20 21.31 21.98
40 16.21 18.09 19.54 20.09 20.98 21.87 22.76 23.64
42 18.09 20.65 21.42 21.98 22.76 23.98 24.86 25 64
44 20.54 22.64 23.64 24.31 25.31 26.09 26.97 27 86
46 22.98 24.86 25.97 26.53 27.42 28.53 29.53 30.30
48 25.97 27.31 28.19 29.08 29.97 30.86 32.08 32.86
54 29.22 30.70 31.70 32.72 33.70 34.70 36.08 36 96
60 32.46 34.12 35.23 36.34 37.45 38.56 40.09 4] 07
2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00
26 15.32 19.76 21.42 23.09 24.86 26.97 28.19 31.19
28 16.54 20.98 21.87 23.64 25.563 27.86 29.19 3197
30 17.43 21.98 22.64 24.31 26.64 28.75 29.97 32.97
32 18.43 23.09 23.98 25.31 27.53 29.64 30.86 33.86
34 19.54 24.31 25.20 26.09 28.64 30.53 31.75 34.74
36 20.65 25.31 26.20 26.97 29.52 31.75 32.97 35.96
4.25 4.50 4.75 5.00 5.25 5.50 5.75 6.00
26 33.86 36.74 39.41 41.96 44.62 47.40 50.06 52.73
28 34.74 37.74 40.29 43.18 45.51 48.29 50.95 53.61
30 35.63 38.41 41.40 44.07 46,62 49.17 51.84 54.50
32 36.74 39.52 42.29 44.96 47.51 50.17 52.73 85 50
34 37.74 40.63 43.29 45.84 48.51 51.28 53.95 56.61
36 38.63 41.63 44.40 47.06 49.73 52.17 54.95 57.83

For mitre cuts less than 30°, add 50% to the above man hours.
For mitre cuts 30° or greater, add 100% to the above man hours.

Man hours are for cutting pipe with plain ends only and do not include beveling, threading, etc. See appropriate
man hour tables for these operations and time requirements.

For cutting the ends of bends or trimming fittings, add 50% to the above man hours.
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FLAME BEVELING PIPE FOR WELDING

“V” TYPE BEVELS
Labor For Straight Pipe Only
Carbon Steel Material
NET MAN HOURSEACH
Standard Extra Hvy.
Pipe Pipe & Pipe & SCHEDULE NUMBERS
Size 0.D. Sizes 0.D. Sizes

Inches 3/8" Thick 1/8" Thick 20 30 40 60 80 100 120 140 160
2" Or Less 007 0.10 -- -- 0.07 - 0.10 -- - - 1014
2-1/2" 0.08 0.12 -- -- 0.08 -- 0.12 -- - -~ 016
3 : 0.10 0.14 - - 0.10 - 0.14 -- - -- 0.9
4 I 0.14 0.19 -- - 0.14 | - ‘ 0.19 - 0.26 - ‘ 0.28
b | 0.17 0.24 -- - 0.17 -- = 0.24 - 0.30 - 034
6 [ 0.23 0.30 -- -- 0.23 - } 0.30 -- 0.39 -- 0.43
8 | 0.32 0.44 032 {032 032 {040 | 044 | 052 | 059 | 065 | -
10 0.44 0.63 0.44 | 044 | 044 | 063 | 068 | 0.75 | 0.89 - ;
12 0.48 0.75 048 | 048 | 059 | 089 | 094 | 1.03 - - ‘ -
140.D. 0.67 0.89 067 | 067 | 079 | 098 | 114 | - - S -
16 0.D. 0.75 1.10 0.75 | 0.75 1.10 | 1.22 } 1.35 - - -
180.D. 0.94 1.34 094 | 1.10 | 1.34 1.50 1 -- - - -- -
200.D. 1.14 1.50 1.14 { 1.54 | 1.65 | [.52 ‘ - -- -- -
24 0.D. 1.73 2.20 1.73 | 232 | 244 -- § -- -- -- | -

For mitre bevels add 50% to the above man hours.

Above man hours are for flame “V” beveling only and do not include cutting or internal machining. See respective
man hour tables for these charges.

For beveling on the ends of bends or shop trimmed fittings, add 50% to the above man hours.

The above man hours are for wall thicknesses of 7/8" or less. For wall thicknesses greater than 7/8" refer to man
hours on following pages.
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MACHINE BEVELING PIPE FOR WELDING
“U” Type, “V” Type And Double-Angle Bevels
Labor For Straight Pipe Only
Carbon Steel Material
NET MAN HOURS EACH
Standard Extra Hvy.
Pipe Pipe & Pipe & SCHEDULE NUMBERS
Size 0.D. Sizes 0O.D. Sizes
Inches 3/8" Thick 1/2" Thick 20 30 40 60 80 100 120 140 160
2" Or Less 0.33 0.36 - -- 0.33 - 0.36 - -- U.H7
2-1/2" 034 0.37 - -- 0.34 -- 0.37 -- - 091
3 036 0.39 - 0.36 -- 0.39 -- -- 093
4 .39 0.42 - 0.39 - 0.42 -~ 0.72 0,99
5 0.40 0.50 - - 0.40 - 0.50 - 0.78 - 1.06
] 0.46 0.59 -- 0.46 - 0.59 - 0.83 1.16
————
8 0.63 0.91 063 | 063 {063 {081} 091 | 105} 1.18 | 1,32} 1.87
10 0.91 1.26 091 091 {091 | 126} 136 | 150 | 1.69 § 2:34 | 283
12 0.97 1.50 097 [ 097 | 1.18 { 1.77 | 1.87 | 203 § 283 | 3.14 | 3135
14 0.D. 1.34 1.77 134 | 134 | 157 | 1.97 | 228 § 293 | 3.21 | 3.78 | 397
16 0.D. 1.50 2.20 1.50 | 1.50 | 2.20 | 2.44 | 260 | 3.50 | 3.78 | 4.25 | 482
18 O.D. 1.89 2.68 189 | 220 | 268 | 299] 3.21 | 425 | 454 | 510 | 595
20 0.D. 2.28 2.99 2.28 | 3.07 | 3.31 | 3.54f 454 | 501 | 529 | 6.14 | 699
240.D. 3.46 4.41 346 | 465 | 488 fF6.14 | 633 | 690 | 765 | B.60 | 9.73

For bevels on the ends of bends or shop trimmed fittings, or mitre bevels, add 50% to the above man hours.

For “lip” bevels, add 50¢ to the above man hours.

For rolled down “lip” bevels, add 75% to the above man hours.

Above man hours are for machine beveling only and do not include cutting or internal machining. See respective
man hour tables for these charges.

All pipe sizes shown below the ruled line have a wall thickness greater than 7/8” and must have U-type or double
angle bevels in accordance with ANSI and ASME codes for pressure piping. Sizes above the ruled line are 7/8” wall
thickness or less. The man hours shown above the ruled line are for bevels as required for inert arc root pass

welding.



BEVELING HEAVY WALL PIPE FOR WELDING

“U” Type Or Double Angle Bevels

Section One—SHOP FABRICATION 47

Labor For Straight Pipe Only
Carbon Steel Material
NET MAN HOURSEACH
Nominal WALL THICKNESS IN INCHES
Pipe
Size 150 1.00 1.25 1.50 1.75 2.00 2.25 2.50

3 154 1.57 - - - - -~

4 1.57 1.61 1.70 1.89 -~ - -- -

5 -- 1.73 1.76 2.14 2.39 2.7 - -

6 -- 1.86 2.02 2.39 2.71 2.96 3.40 --

8 - 1.95 2.29 2.65 3.09 3.34 3.72 4.35
10 - - 2.65 2.96 3.34 3.65 4.09 4.66
12 - - -- 3.34 3.59 4.09 4.54 5.10
14 - - - 3.84 3.97 4.41 4.91 5.61
16 - - -- - 4.60 5.29 5.98 6.55
18 - - -~ -- -- 5.98 6.55 7.31
20 - - - -- - 6.55 7.31 8.25
22 - - - - . - - 8.94
24 - - - - - - - 10.14

2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50
10 5.04 5.35 - -- -~ - -
12 5.67 6.11 6.55 7.06 - -- --
14 6.24 6.74 7.06 8.00 8.60 9.39 --
16 7.12 7.69 8.25 8.94 9.70 10.65 --
18 8.00 8.60 9.39 10.14 10.96 12.16 .- -
20 8.82 9.51 10.46 11.40 12.35 13.42 14.55 15.62
22 9.89 10.71 11.40 12.66 13.80 14.87 16.00 17.20
24 10.96 11.91 1291 14.11 14.87 16.50 18.02 19.72
4.75 5.00 5.25 5.50 5.75 6.00
20 16.69 17.70 18.90 19.91 21.10 22.17
22 18.39 19.59 20.66 21.80 22.99 24.25
24 21.29 22.43 23.81 25.20 26.46 27.91

For General Notex, see the bottom of pages 45 and 46.
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BEVELING LARGE O. D. PIPE FOR WELDING

Labor For Straight Pipe Only

Carbon Steel Material
NET MAN HOURS EACH
WALL THICKNESS IN INCHES
0.D. FLAME CUT “V” BEVELS MACHINE CUT "V” OR DOUBLE ANGLE BEVELS
Pipe

Inches 375 .500 .750 1.00 1.25 1.50 1.75 2.00
26 2,77 3.65 4.13 7.12 7.31 7.69 8.00 8.25
28 3.18 3.97 4.44 7.69 8.00 8.32 8.44 8.76
30 3.40 4.28 4.82 8.00 8.44 8.76 9.01 9.39
32 3.75 4.57 5.04 8.57 8.95 9.39 9.70 9.89
34 4.10 5.04 5.45 9.20 9.51 9.89 10.27 10.52
36 4.57 5.48 5.86 9.89 10.27 10.65 10.96 11.34
38 5.17 6.08 6.33 10.65 10.96 11.47 12.10 12.47
40 5.76 6.65 6.93 11.40 11.91 12.41 12.92 13.42
42 6.43 7.34 7.59 12.47 1292 13.61 14.11 14.65
44 7.28 8.03 8.38 13.80 14.36 14.81 15.31 15.81
46 8.16 8.82 9.23 15.06 15.56 16.19 16.76 17.20
48 9.23 9.70 10.02 16.51 17.01 17.51 18.21 18 65
54 10.38 1091 11.28 18.58 19.14 19.70 20.49 20.98
60 11.54 12.13 12.53 20.64 21.26 21.89 22.76 23.31
2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00

26 8.69 11.21 12.16 13.10 14.11 15.31 16.00 17.70
28 9.39 11.91 12.41 13.42 14.49 15.81 16.57 18.14
30 9.89 12.47 12.85 13.80 15.12 16.32 17.01 1871
32 10.46 13.10 13.61 14.36 15.62 16.82 17.51 [9.22
34 11.09 13.80 14.30 14,81 16.25 17.33 18.02 19.92
36 11.72 14.36 14.87 15.31 16.76 18.02 18.71 2041
4.25 4.50 4.75 5.00 5.25 5.50 5.75 600

26 19.22 20.85 22.37 23.81 25.33 26.90 28.41 29,93
28 19.72 21.42 22.87 2451 25.83 27.41 28.92 30.43
30 20.23 21,80 23.50 25.01 26.46 27.91 29.42 30.93
32 20.85 22.43 24.00 25.52 26.96 28.48 29.93 31.50
34 21.42 23.06 24 .57 26.02 2753 29.11 30.62 32.13
36 21.92 23.63 25.20 26.71 28.22 29.61 31.19 3282

For General Notes, see the bottum of pages 45 and 46,
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THREADING PIPE—INCLUDING CUT
Labor for Cutting and Threading Only
Carbon Steel Material
NET MAN HOURSEACH
Pipe Standard Extra Hvy.
Size Pipe & Pipe & SCHEDULE NUMBERS
Inches 0.D. Sizes 0.D. Sizes [

3/8" Thick 1/2" Thick 20 30 40 60 80 100 | 120 | 140 160
2"or less 0.17 0.25 -- -- 0.17 - 0.25 -- - .r 0.36
2-1/2 0.23 0.34 - - 0.23 - 0.34 - - } 0.40
3 0.25 0.36 - - 0.25 - 0.36 - - | 0.49
4 0.36 0.49 - - 0.36 -- 0.49 - 0.71 l 0.76
5 0.46 0.66 -- - 0.46 - 0.66 -- 0.77 - ! 091
6 059 0.79 ~ |~ oo | - 09| ~ |100| - 114
8 0.82 1.14 082 |0.82 | 082 | 1.07 | 114 | 1.39 | 1.55 | 1.73 i 2.02
10 1.17 1.56 117 {117 117 {156 1.79 | 207 | 2.19 | 261 5 3.09
12 1.30 2.07 1.30 {130 | 1.75 | 233 | 246 | 2.69 | 3.09 | 3.51 9 3.71
140.D. 1.75 2.26 1.75 11.75 | 2.26 | 250 | 2.87 | 3.26 | 3.51 -- |
16 0.D. 2.01 2.92 201 {201 ) 292 {314 ] 351 | 3.71 ] 413 --
180.D. 2.50 3.51 2.50 | 3.09 | 351 | 3.71 | 413 | 459 -
200.D. 3.00 4.00 3.00 | 4.00 | 481 | 5.22 | 5.50 - }I -
240.D. 4.39 5.84 439 1613 | 650 §6.72; 7.09 - - | -

Above man hours are for die cut IPS pipe threads only.
For shop make-on of screwed fittings use 50% of the above man hours.

For threading the ends of bends, add 100% to the above man hours.
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WELDED CARBON STEEL ATTACHMENTS

NET MAN HOURS PER LINEAL INCH

Thickness of **Layout and Fillet Welding
Plate, ete. Flame Cutting per Lin. Inch
Inches per Lin. Inch
1/2orless | ... ...l 004 | . 0.04
34 004 | 0.06
S 004 | o .08
1-1/4 ] 006 | L. 0.1
-1/2 0.06 | e 0.1
1314 1 007 0.2
2 008 | 0.2

**Figure labor on basis of total lineal inches to be cut and fillet welded.
Unlisted thicknesses take the next higher listing.

Man hours do not include machining of bases, anchors, supports, lugs, etc.
If preheating is required, add 100% to the above man hours.

DRILLING HOLES IN WELDED ATTACHMENTS

Carbon Steel Material

MAN HOURSEACH

Thickness of HOLE SIZE

Plates, Angles

Etc. in Inches 3/4" and Smaller 7/8",1"and 1-1/8" | 1-1/4",1-1/2"and 2" 2-1/4"and 2-1/2"
1/2" or less 0.20 0.24 0.28 0.39
3/4 0.24 0.28 0.36 0.46
1 0.26 0.33 0.41 0.51
1-1/4 0.33 0.41 0.46 0.59
1-1/2 0.41 0.46 ! 0.59 0.76
1-3/4 0.46 0.59 0.72 0.93
2 0.59 0.68 0.84 1.10
2-1/2 0.68 0.73 0.93 1.35
3 0.76 0.93 1.10 1.52
3-1/2 0.84 1.01 | 1.27 1.78
4 1.01 1.18 i 1.44 2.03

Unlisted thicknesses of plate or sizes of holes take the next higher listing.

Ifholes are to be tapped—Add 33-1/3%.

Drilling of Sentinel, Safety or Tell Tale holes will be charged at .05 man hours.

The above man hours are for drilling holes in flat carbon steel plate and structural shapes only.

For drilling holes in pipe or other contoured objects, perpendicular to contoured surface, add 100% to the above
man hours.

For drilling holes in pipe or other contoured objects, oblique to contoured surface, add 175% to the above man
hours.
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MACHINING INSIDE OF PIPE
Built-Up-Ends
Carbon Materials Only
Built Up Ends on Inside
Diameter of Pipe and Fittings
with Weld Metal to Provide for
Machining Inside of Pipe Specified Outside Diameter
Net Man Hours per End of Machined Backing Ring
Standard Double

Extra Strong Extra Strong Net

Size & Sch. Nos. to & Sch. Nos. Size Man Hours

Inches 100 Inclusive 120,140 & 160 Inches per End

2 or less 0.4 0.6 2 or less 0.5
2-1/2 0.4 0.6 2-1/2 0.5
3 0.4 0.6 3 0.6
3-1/2 | 0.4 0.7 3-1/2 0.6
4 i 0.6 0.7 4 07
5 0.7 0.8 5 (.8
6 | 0.7 0.9 6 0.9
8 | 0.9 1.1 8 1.2
10 1.0 1.3 10 1.7
12 1.1 15 12 2.1
140D 1.3 1.8 14 | 2.6
160D 1.5 2.1 16 32
180D 1.8 2.4 18 39
20 OD 2.1 29 20 4.7
240D 2.9 3.8 L 24 7.1

Machining: Man hours for machining the inside of straight pipe are for any taper bore from 10° through 30°
included angle. For machining the ends of bends add 100% to the above man hours. For counterboring (up
to a maximum of 2" in length), add 50% to the above man hours. For machining to a controlled “C”
dimension (as required for power piping critical systems), add 225% to the above man hours.

Cutting and Beveling: Man hours do not include cutting and beveling. See respective tables for these charges.

Built-Up Ends: Man hours for built-up ends are for building up the LD. of straight pipe, bends or fittings, at the
ends with weld metal and grinding where it is necessary for proper fit of backing rings.
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MACHINING INSIDE OF LARGE O.D. PIPE

Built-Up Ends
Carbon Steel Material
M NET MAN HOURS l.:ER E,ND LD. Build-Up
oD, achining Inside of Straight Pipe Only with
Pipe WALL THICKNESS IN INCHES Weld Metal
Size .500 to 1.51 to 2.26to 3.01to 4.51 to Man Hours
Inches 1.50 2.25 3.00 4.50 6.00 Per End
26 3.74 4.49 5.35 6.84 8.57 12.88
28 4.03 4.83 5.75 7.25 9.03 15.24
30 4.49 5.18 6.15 7.71 9.55 19.26
32 4.95 5.75 6.50 8.22 10.18 23.58
34 5.58 6.27 7.13 8.80 10.70 29 87
36 6.27 7.02 7.76 9.32 11.27 35.31
38 7.02 7.82 8.63 10.00 11.90 41.40
40 7.82 8.63 9.55 10.70 12.59 48.36
42 8.68 9.37 10.47 11.39 13.34 56.70
44 9.49 10.41 11.39 12.25 14.03 65.67
46 10.41 11.27 12.36 13.23 14.89 74.00
48 11.39 12.25 13.28 14.15 15.76 83.43
54 12.81 13.78 14.94 15.92 17.73 93.86
60 14.24 15.31 16.60 17.69 19.70 104.29

Machining: Man hours for machining the inside of straight pipe are for any taper bore from 10° through 30°
included angle. For machining the ends of bends add 100% to the above man hours. For counterboring (up
to a maximum of 2" in length), add 50% to the above man hours. For machining to a controlled “C”
dimension (as required for power piping critical systems), add 225% to the above man hours.

Cutting and Beveling: Man hours do not include cutting and beveling. See respective tables for these charges.

Built-Up Ends: Man hours for built-up ends are for building up the I.D. of straight pipe, bends or fittings, at the
ends with weld metal and grinding where it is necessary for proper fit of backing rings.
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BORING INSIDE DIAMETER OF PIPE
AND INSTALLING STRAIGHTENING VANES

NET MAN HOURS EACH
Nominal Boring I.D. Installing Straightening
Pipe Size of Pipe Vanes

Inches Carbon Steel Carbon Steel Alloy
4 8.3 6.4 9.6
5 9.9 74 11.}
6 113 9.1 129
8 14.8 10.7 16.0
10 17.7 11.8 17.7
12 21.7 13.2 20.1
14 25.0 14.9 223
16 30.0 16.5 25.0
18 37.3 18.7 28.0
20 48.9 21.0 315
24 67.0 25.6 38.5
26 - 30.4 45.8
28 - 33.6 50.7
30 - 38.9 58.3
32 - : 45.0 67.7
34 - 50.7 76.2
36 - 58.3 87.5
38 - 65.2 98.1
40 - 72.2 108.2
42 - 79.4 119.2

Man hours for boring I.D. only include boring pipe for a length of four times nominal pipe size.

Man hours for installing straightening vanes are based on installing vanes in pipe where boring the I.D. of pipe is
not required. If boring LD. of pipe is required or specified, add boring man hours as shown above.
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INSTALLING FLOW NOZZLES
Holding Ring Type

Carbon Steel and Alloy Materials

NET MAN HOURS EACH

Pipe Flow Nozzles Pipe Flow Nozzles
Size Carbon 0.D. Carbon

Inches Steel Alloy Inches Steel Alloy
4 32.9 38.4 26 140.3 168.4
5 35.7 41.4 28 160.7 188.1
6 39.8 46.1 30 184.2 2118
8 46.8 53.0 32 210.6 239.2
10 53.4 61.6 34 240.4 268.0
12 60.2 70.0 36 270.4 302.9
140.D. 65.8 77.3 38 303.0 342.4
16 0.D. 74.2 87.6 40 339.4 386.9
180.D. 83.7 99.3 42 380.1 437.3
200.D. 94.1 113.3 - - .
240.D. 118.9 144.7 - - --

Man hours include internal machining and nozzle installation.

For installing welding type flow nozzles, add for the bevels, butt weld, butt weld preheat, and any other labor
operation or non-destructive testing operation required for the butt weld. See respective tables for these charges.
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PREHEATING BUTT WELDS AND ANY TYPE
OF FLANGE WELDS

Labor Only

Carbon Steel, or Alloy Materials
For Temperatures Up To 400°F.

NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size & OD Sizes | & OD Sizes

Ins. 3/8”Thick | 1/2"Thick | 20 | 30 | 40 [ 60 | 80 {100 |[120 | 140 | 160
2 0.2 0.3 - ~ o2 « o3 |- - ~ | 04
2-1/2 0.3 0.4 - -~ o3| - |04 |~ - ~ 1 05
3 0.4 0.5 - - o4l « o5 | - - - | 08
3-1/2 0.4 05 - —Jo4] - Jos | - - ~ | o8
4 0.5 06 - - 05| ~ |06 |~ |08 | - | 08
5 0.6 0.8 - ~ |os!l - Jos | - |os8 E 0.9
6 0.7 0.9 - w o7 | - o9 | - |11 I 13
8 0.8 1.1 08 {08 ] 08 | 11|11 |15 |16 | 20/ 21

|
10 11 15 11 111115 |17 |20 |23 28] 32
\

12 1.3 1.7 13 |13 ] 16| 19| 24 |28 |32 37 45
140D 1.6 2.1 16 | 16 ] 19| 25| 30 |37 |42 | 49| 56
16 0D 19 2.8 19 | 19| 25 | 32 | 38 | 46 [ 51 | 62| 72
180D 2.2 3.0 22 | 26 | 35| 42 | 51 |59 |67 | 72| 88
20 0D 2.6 35 26 | 35 | 44 | 53 | 63 | 74 | 83 | 9.4 | 109
240D 3.1 42 31 | 45 | 54 | 66 | 79 | 88 | 99 113 | 129

Pipe Thickness: The wall thickness of the material determines the man hours that will apply. For preheating of
double extra strong material, use Schedule 160 man hours.

Mitre Welds: For preheating of mitre welds, add 50% to above man hours.
Man Hours: Man hours for preheating are additional to charges for welding operations.

Preheating: For preheating to temperatures above 400°F. but not exceeding 600°F., add 100% to the above man
hours.
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PREHEATING HEAVY WALL PIPE BUTT WELDS
LABOR ONLY

Carbon Steel or Alloy Materials
For Temperatures Up to 400°F.

NETMAN HOURSEACH
Nominal WALL THICKNESS IN INCHES
Pipe
Size 750 1.00 1.25 1.50 1.75 2.00 2.25 250
3 0.9 1.0 -- -- - - --
4 1.2 1.3 1.5 1.7 -- - -
5 1.6 1.8 2.0 2.1 2.4 -
6 - 1.8 2.1 2.3 25 2.7 2.9 :
8 - 25 2.9 3.1 3.3 37 3.8 i1
10 - - 3.5 3.7 4.0 46 49 5.3
12 - - ; 5.2 56 5.9 6.3 6.8
14 . . 6.2 6.7 7.1 7.7 8.1
16 - - . A 8.0 8.5 8.9 95
18 ; ; - 10.4 11.0 11.6
% . . . - - 119 12.8 135
29 ; . ; ; - - 146
24 . - - - - - - 15.8
2.75 3.00 3.25 3.50 3.75 4.00 4.25 .50
10 6.0 6.4 - -- s = - =
12 73 7.7 83 8.8 -~ - -
14 8.7 9.2 9.8 10.4 11.0 11.9 -- -
16 10.4 11.0 11.6 12.4 13.2 14.1 -
18 12.5 13.4 14.2 15.0 15.9 16.8 -- -
20 14.4 15.4 16.4 174 18.5 19.4 20.3 21.3
22 15.6 16.8 17.7 189 20.2 21.4 22.5 23.7
24 16.8 18.0 19.3 20.5 219 23.5 241 25.6
4.75 5.00 5.25 5.50 5.75 6.00
20 22.4 23.5 24.8 26.0 27.2 28.6
22 24.8 26.0 27.2 28.6 29.7 30.9
24 272 28.6 29.7 30.9 32.2 33.5

For General Notes, see the boltom of page 55.
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PREHEATING LARGE O.D. PIPE BUTT WELDS
AND ANY TYPE FLANGE WELDS

Carbon Steel Material
For Temperatures Up to 400°F.

NET MAN HOURSEACH
WALL THICKNESS IN INCHES
0.D.
Pipe 500

Inches or less 750 1.00 1.25 1.50 1.75 2.00 2.25
26 6.4 72 8.7 10.6 12.3 13.6 15.5 17.4
28 7.0 7.8 9.2 11.1 13.0 144 16.5 18.6
30 7.5 8.1 10.0 11.9 13.8 15.3 17.6 19.9
32 79 8.7 10.4 125 14.6 16.2 18.6 21.0
34 8.5 9.2 11.0 13.4 15.8 17.4 19.7 225
36 9.1 10.0 11.7 14.6 17.4 19.1 21.8 24.6
38 9.2 10.6 12.7 15.5 19.3 21.0 24.0 27.0
40 9.5 114 13.8 16.5 214 23.0 26.3 298
42 10.2 12.2 149 17.8 23.8 25.4 289 32.7
44 11.0 13.0 16.5 20.3 24.8 279 31.9 36.7
46 11.8 13.9 18.0 22.3 26.7 30.6 348 39.1
48 12.7 149 19.5 24.2 28.7 33.3 38.0 426
54 14.3 16.8 21.9 27.2 32.3 375 42.7 479
60 15.9 18.6 24.4 30.2 35.9 41.6 475 53.3
2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.25
26 19.3 21.1 23.0 24.9 26.8 28.6 30.5 324
28 20.5 22.3 24.6 26.1 28.0 29.9 31.8 33.7
30 21.8 23.7 25.7 27.2 29.2 31.0 33.3 34.8
32 22.9 24.8 27.0 28.4 30.3 32.2 34.4 | 36.0
34 24.4 26.3 284 29.9 31.9 33.7 359 375
36 25.6 28.4 30.5 32.1 34.0 35.9 38.0 39.7

4.50 4.75 5.00 5.25 5.50 5.75 6.00

26 34.3 36.2 38.0 39.9 41.8 43.7 45.6

28 35.6 37.3 39.2 41.1 43.0 44.9 47.2

30 36.7 38.6 40.5 424 44.1 46.0 48.3

32 37.8 39.7 41.6 43.5 45.4 47.3 49.5

34 39.3 40.7 43.1 45.0 46.6 48.7 51.0

36 41.5 43.4 45.3 47.2 48.9 50.8 53.1

For General Notes, see the bottom of page 35.
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PREHEATING 90° NOZZLE WELDS

Carbon Steel, or Alloy Materials
For Temperatures Up to 400°F

NET MAN HOURS EACH
- Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size & OD Sizes & OD Sizes

Ins. 3/8" Thick 1/2" Thick 20 30 40 60 80 100 120 140 160
2 0.4 0.5 - -- 0.4 - 0.5 - -- - 06
2-1/2 0.5 0.6 - -- 0.5 - 0.6 -- - - 0.8
3 0.5 0.8 - -- 0.5 - 0.8 -- -- - 09
3-112 0.6 0.8 - -- 0.6 -- 0.8 -~ - - -
4 0.8 0.9 - -- 0.8 -- 0.9 - 1.2 - 1.4
5 0.9 1.2 -- -- 0.9 -- 1.2 -- 1.4 -- 1.6
6 11 1.6 - -- 1.1 -~ 16 - 1.7 - 2.1
8 1.4 1.8 14 1.4 1.4 1.7 1.8 2.3 2.6 3.0 3.5
10 1.7 2.3 1.7 1.7 1.7 2.3 2.6 3.2 3.8 4.4 5.0
12 2.1 2.8 2.1 2.1 2.4 3.0 3.8 4.4 5.1 5.9 7.0
140D 2.6 3.2 2.5 2.5 3.0 39 5.0 5.6 6.6 7.3 89
16 0D 2.9 3.9 2.9 2.9 39 5.0 6.1 7.2 8.3 9.1 | 116
180D 3.6 4.7 3.6 4.1 53 6.7 8.1 89 | 108 | 114 | 144
200D 4.7 5.5 4.2 5.5 7.0 86 [100 {116 | 13.2 | 135 | 155
240D 5.1 6.6 5.1 7.2 87 | 106 | 128 | 14.0 | 16.0 | 16.7 | 186

Pipe Thickness: The size of the nozzle and the wall thickness of the header or nozzle (whichever is greater)

determines the man hours to be used. For preheating of double extra strong thickness use schedule 160
man hours.

Time: For reinforced 90° nozzle welds, add 100% to the above man hours. For 45 °nozzle welds, add 50% to the above

man hours. For reinforced 45° nozzle welds, add 150% to the above man hours. For preheating to tempera-
tures above 400°F. but not exceeding 600°F., add 100% to the above man hours. Preheating of coupling,
weldolet, threadolet or socket welds should be charged at the same man hours as shown for the same size
and schedule nozzle. Man hours for preheating are additional to man hours for welding operations.
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PREHEATING LARGE O.D. 90° NOZZLE WELDS

Carbon Steel, or Alloy Materials
For Temperatures Up to 400°F.

NETMAN HOURSEACH

0.D. WALL THICKNESS IN INCHES

Pipe

Sizes .500 7150 1.00 1.25 1.50 1.75 2.00 2.25
26 8.2 9.1 10.9 13.2 155 17.0 19.5 21.9
28 8.7 9.7 11.7 14.1 16.3 18.0 207 235
30 9.2 10.3 12,56 14.9 17.4 19.3 221 25.0
32 9.8 10.9 131 15.7 18.3 20.3 233 263
34 10.7 11.7 13.8 16.9 19.7 218 24.8 2819
36 11.4 12.5 14.8 18.3 21.8 23.9 27.3 30.9
38 12.1 13.4 16.0 19.5 24.2 26.3 30.1 34.0
40 13.0 14.4 17.2 208 26.9 29.0 33.1 37.4
42 13.7 15.3 18.5 22.3 28.8 32.0 36.4 41.1
48 15.7 17.5 21.1 25.5 329 36.6 41.8 47.0
54 17.6 19.7 23.8 28.7 37.0 41.1 46.8 52.8
60 19.6 21.9 26.4 31.9 41.1 45.7 52.0 58.7

Pipe Thickness: The size of the nozzle and the wall thickness of the header or nozzle (whichever is greater)
determines the man hours to be used.

Time: For reinforced 90° nozzle welds, add 100% to the above man hours.
For 45° nozzle welds, add 50% to the above man hours.
For reinforced 45° nozzle welds, add 150% to the above man hours.
For preheating to temperatures above 400°F. but not exceeding 600°F., add 100% to the above man hours.
Preheating of coupling, weldolet, threadolet or socket welds should be charged at the same man hours as
shown for the same size and schedule nozzle.
Man hours for preheating are additional to man hours for welding operations.



LOCAL STRESS RELIEVING

Gas or Electric Method—Butt Welds—Nozzle Welds or Any Type of Flange Welds

Carbon Steel Materials
Temperatures to 1400°F.
NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS
Size & OD Sizes & OD Sizes
Ins. 3/8" Thick 1/2" Thick 20 30 40 60 80 100 120 140 160
2 | 2.3 2.4 - -- 2.3 -- 2.4 -- - -- 2.6
2-1/2 2.4 25 -~ - 24 | - 2.5 - -- -- 2.7
|
3 25 26 . » 25 } . 2.6 - - - | 3.0
3-1/2 2.6 2.7 — las | - | 21| - - -~ | 83
4 2.6 3.0 - - 2.6 - 3.0 - 3.1 I\ 3.4
!
5 3.0 3.2 - ~ |30 - | 32| - | 35 [ 2
6 | 3.2 3.6 -- -- 3.2 - 3.6 -- 3.7 - 4.3
8 3.6 4.0 3.6 3.6 3.6 3.7 4.0 4.3 45 4.7 | 5.0
1
10 3.9 4.3 39 3.9 39 4.3 4.5 4.8 5.0 5.3 5.7
12 4.3 4.7 4.3 4.3 4.5 49 5.1 5.5 5.8 6.0 6.3
140D 4.7 5.0 4.7 4.7 5.0 5.3 57 6.0 6.4 6.7 7.0
160D 5.0 5.4 50 | 50 | 54 | 58] 61| 66 | 68| 72 | 78
180D 5.4 5.8 5.4 5.6 58 6.2 6.6 7.0 7.4 78 ‘ 8.6
200D 5.6 59 5.6 5.8 6.2 6.6 7.0 7.8 8.1 8.5 s 9.4
240D 6.0 6.2 6.0 6.4 6.8 7.2 7.8 8.6 89 9.5 | 10.6

Pipe Thickness: For Stress relieving butt welds and flange welds, the wall thickness of the pipe
determines the man hours that will apply. For stress relieving nozzle welds, the size and
thickness of the header to which the nozzle is attached determines the man hours that wiil
apply. For local stress relieving of double extra strong material, use Schedule 160 man
hours.

Man Hours: The total man hours for stress relieving shall be determined as follows:
(1) By computing the total of all welds contained in the complete requirement figure on the basis of local
stress relieving unit man hours;
(2) By totaling all pieces included in the complete requirement which can be full furnace stress relieved as
units, classifying them in their applicable groups, and computing the total man hours.
Whichever of these two methods develops the lower man hours should be used in determining the man
hours for stress relieving.

Valves: Stress relieving may be done by the local stress relieving process, or, unless valves
have been welded into the assembly, the complete fabricated assembly may be full furnace
stress relieved as a unit.

The stress relieving of butt welds joining valves to fabricated assemblies must be man
houred as the man hours covering local stress relieving, even though adjacent assemblies
can be full furnace stress relieved as a unit.

Code Requirements: All welds in piping materials having a wall thickness of 3/4" or greater
must be stress relieved to comply with the requirements of the A.S. A. Code for Pressure
Piping. Man hours shown below the ruled line.in the above schedule cover sizes having a
wall thickness of 3/4" or greater.
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HEAVY WALL LOCAL STRESS RELIEVING
BUTT WELDS
Carbon Steel Material
Temperatures To 1400° F.
NET MAN HOURS EACH
Nominal WALL THICKNESS IN INCHES
Pipe
Size 750 1.00 1.25 1.50 1.75 2.00 2.25 2.50
3 4.5 4.7 -- -- - - - B
4 4.7 5.2 5.6 6.0 - -- - -
5 -- 5.5 5.9 6.3 6.7 7.2 - -
6 -- 5.9 6.3 6.8 7.2 7.9 8.5 -
8 -- 6.5 6.8 7.4 7.8 8.3 8.9 95
10 - - 71 7.7 8.1 8.6 9.0 9.8
12 - - - 7.9 8.4 9.0 9.5 10.1
14 -- - -- 8.4 9.0 9.8 10.2 10.8
16 - -- -- - 9.4 10.1 10.7 114
18 - - . - - 10.7 11.4 12.2
20 - - - - 11.6 12.4 13.2
22 - - - - - - 14.3
24 - - - - - - - 15.4
1

2.75 3.00 3.25 3.50 3.75 4.00 4.25 1.50
10 10.4 11.0 - - - - - -
12 10.8 11.6 12.3 13.2 - -- - -
14 11.6 12.4 13.2 14.1 14.8 15.9 -
16 12.2 13.0 13.9 14.7 15.7 16.8 - -
18 13.0 13.9 14.7 15.9 16.9 18.1 - -
20 14.1 15.1 16.0 17.0 18.4 19.7 21.1 22.5
22 15.1 16.7 17.4 18.5 19.8 21.1 22.5 23.8
24 16.4 17.5 18.7 19.9 21.3 22.6 24.0 25.3

4.75 5.00 5.25 5.50 5.75 6.00
20 23.8 25.2 26.5 27.9 29.3 30.7
22 25.2 26.6 279 29.3 30.7 32.1
24 26.6 28.0 29.3 30.7 32.0 33.4

For General Nuotes, see the bottom of page. 60.
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LARGE O.D. LOCAL STRESS RELIEVING

Butt Welds, Nozzle Welds or Any Type of Flange Weld

Carbon Steel Material
Temperatures to 1400°F.

Fuor General Notes, see the bottom of page 60.

NET MAN HOURS EACH

0.D. WALL THICKNESS IN INCHES

Pipe

Size .375 .500 750 1.00 1.25 1.50 1.75 2.00 2.25
26 79 8.5 9.8 10.3 11.0 12.3 14.2 16.1 18.5
28 8.3 9.1 10.6 11.0 12.0 13.2 15.4 17.4 19.9
30 9.0 9.8 11.4 12.1 128 145 16.7 187 214
32 9.8 10.7 12.4 13.0 13.7 15.7 18.1 20.2 23.0
34 10.8 11.7 13.5 14.1 149 17.0 19.6 21.6 245
36 11.8 12.8 14.8 15.7 16.8 18.7 21.3 23.5 26.6
38 12.8 14.0 16.3 17.4 18.8 20.8 23.5 25.5 29.1
40 14.0 15.3 17.9 19.4 21.1 23.1 25.8 27.8 317
42 15.5 16.9 19.7 21.4 23.7 25.7 28.3 30.4 34.5
44 17.3 18.7 215 235 25.8 28.3 31.1 34.1 37.2
46 19.0 20.5 23.4 26.0 28.4 313 34.2 37.2 40.4
48 21.2 22.6 25.4 284 31.1 34.2 37.3 40.3 43.3
54 24.8 25.4 28.6 320 35.0 38.5 42.0 45.3 48.7
60 26.4 28.2 31.8 35.5 389 42.8 46.6 50.4 55.3

2.50 275 3.00 3.25 3.50 3.75 4.00 4.25 4.50
26 20.7 23.0 25.3 27.6 299 32.2 34.5 36.8 39.1
28 222 24.5 26.8 29.1 31.4 33.7 36.0 38.3 40.5
30 23.7 26.0 28.3 30.6 329 35.1 37.4 39.7 42.0
32 25.3 276 29.8 32.1 34.4 36.7 39.0 41.3 43.6
34 26.8 29.1 314 33.0 36.0 38.3 40.6 42.9 45.2
36 28.9 31.2 32.4 35.1 38.1 40.4 42.7 45.0 47.3
4.75 5.00 5.25 5.50 5.75 6.00

26 41.4 43.7 459 48.2 50.5 52.8
28 42,8 45.1 47.4 49.7 52.0 54.3
30 44.3 46.6 48.9 51.1 53.4 55.7
32 459 48.2 50.5 52.7 55.0 57.3
34 41.5 49.8 52.1 54.3 56.6 58.9
36 49.9 51.8 54.1 56.4 58.7 61.0
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FULL FURNACE STRESS RELIEVING AND
HEATING TREATMENT

Carbon Steel and Alloy Materials

NET MAN HOURS

Fahrenheit Temperature Per Hundred Pounds
01012507 INClUSIVE .+ + .« . . b e e e e e e e e 0.3
12510 t0 1400° IncluSive . « + « « v v 4 4 . e 4 e e s e e e . 0.4
1401° 0 1700° Inclusive. « . . . . . . .4 ..o ... . .. 0.7
1701° t0 2200° Inclusive. . . . ¢ . . . . 4 4 . . . e e . . . 1.1

Exposed sections of pieces too large to be placed entirely within the furnace will be included in
subsequent furnace heat or heats until all parts of the piece have been stress relleved or heat
treated. To calculate the man hours for this operation use: total weight of fabricated piece times
man hours per pound depending on temperature, times total number of times piece must be heated
to get full coverage.

Quenching is included in the above man hours. Materials to be quenched after annealing must
not exceed over-all furnace dimension.
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RADIOGRAPHIC INSPECTION
X-Ray or Gamma Ray Inspection of Butt Welds

Carbon Steel Material
NET MAN HOURS EACH
Wall Thickness Wall Thickness
Nominal Greater Than Greater Than

Pipe Wall Thickness Extra Strong Schedule 120 Thru

Size Thru Extra Strong Thru Schedule 120 Double Extra Strong
2orless 0.75 -- (.98
3 0.75 - 0.98
4 0.85 .98 1.10
5 0.93 1.07 1.20
6 1.04 1.20 1.36
8 1.17 1.34 1.52

10 1.31 1.50 1.71

12 1.49 1.71 1.94

14 1.62 1.86 2.10

16 1.81 2.08 235
18 2.02 232 2.62
20 2.22 2.56 2.90
24 2.74 3.15 3.55

Man hours listed above cover radiographic inspection of butt welded joints by X-raying or gamma-ray, at the
option of the client.

For radiographic inspection of mitre butt welds add 50% to above man hours.
For radiographic inspection of slip-on flange welds add 100% to above man hours.

For radiographic inspection of nozzle welds add 200% to above man hours.



HEAVY WALL RADIOGRAPHIC INSPECTION
X-Ray or Gamma Ray Inspection of Butt Welds
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Carbon Steel Material
NET MAN HOURS EACH
Nominal WALL THICKNESS IN INCHES

Pipe [

Size 750 1.00 1.25 1.50 1.75 2.00 225 | 250
3 1.06 117 - - - - !
4 117 1.22 1.2 1.41 - - -
5 - 1.28 1.36 1.47 1.55 1.68 U .
6 - 1.36 1.47 1.55 1.68 1.79 1.92 .
8 1.49 1.60 171 1.85 1.95 2.10 2.35
10 - - 1.78 1.87 2.05 2.14 2.30 2 53
12 ; - - 2.03 2.21 2.34 251 | 287
14 ; - - 2.24 2.38 258 274 | 281
16 - ; - - 2.59 2.77 2.94 3.15
18 - ; - - - 3.02 325 | 344
20 " - - - - 3.31 350 | 3.76
22 - - - . . - - e
24 - - - - - - | a2

275 3.00 3.25 3.50 375 4.00 4.25 l 450
r e
10 2.70 2.85 - - - ; ; '
12 2.85 3.07 3.25 3.47 - - -
14 3.10 3.31 3.50 376 4.00 427 -
16 3.39 3.60 3.81 4.11 437 462 -
18 3.70 3.95 421 445 4.77 5.12 -
20 4.00 4.27 454 483 5.16 5.50 587 | 622
22 4.46 477 5.10 5.41 5.76 6.19 661 | 7.01
24 494 5.30 5.66 5.98 6.42 6.85 7.49 779
475 5.00 5.25 5.50 575 6.00

20 6.61 6.98 7.33 7.70 8.03 8.40
22 7.30 7.65 8.00 8.35 8.72 9.07
24 8.08 8.34 8.66 9.06 9.44 9.82

For General Nates, see the hottom. of page 64.
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LARGE O.D. RADIOGRAPHIC INSPECTION

X-Ray or Gamma Ray Inspection of Butt Welds

Carbon Steel Material
NET MAN HOURS EACH

0.D. WALL THICKNESS IN INCHES

Pipe .750

Size or Less 1.00 1.25 1.50 1.75 2.00 2.25 2.50
26 3.15 3.31 3.44 3.71 3.97 4.27 4.56 4.90
28 3.65 3.78 3.94 4.19 4.46 4.75 5.07 542
30 4.40 4.56 4.69 4.94 5.23 5.50 5.79 6.18
32 5.44 5.57 5.70 5.98 6.27 6.54 6.80 7.17
34 6.74 6.90 7.02 7.30 7.57 7.84 8.13 8.50
36 8.29 8.45 8.59 8.86 9.14 9.42 9.73 10.05
38 9.89 10.06 10.24 10.50 10.78 11.06 11.38 -
40 11.62 11.86 12.03 12.27 12.61 12.91 13.22 -
42 13.50 13.70 13.89 14.19 14.54 14.82 15.14
44 15.54 15.70 15.92 16.22 16.59 16.91 17.22 -
46 17.63 17.84 18.08 18.40 18.77 19.07 19.36

48 19.86 20.06 20.29 20.61 21.04 21.30 21.62 -

54 22.34 22.57 22.83 23.18 23.67 23.96 24.32 -
60 24.82 25.07 25.36 25.76 26.30 26.62 27.02 -

2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50
26 5.31 5.81 6.22 6.56 7.06 7.49 8.32 8.70
28 5.84 6.54 6.78 7.09 7.58 8.10 8.86 9.22
30 6.56 7.33 7.52 7.84 8.34 8.86 9.58 9.95
32 7.57 8.32 8.51 8.83 9.33 9.86 10.59 10.94
34 8.90 9.63 9.86 10.16 10.66 11.17 11.92 12.29
36 10.48 11.22 11.42 11.73 12.22 12.75 13.50 13.87
4.75 5.00 5.25 5.50 5.75 6.00

26 9.00 9.26 9.52 9.92 10.18 10.56

28 9.52 9.81 10.05 10.43 10.69 11.09

30 10.29 10.54 10.80 11.17 11.46 11.84

32 11.28 11.54 11.79 12.16 13.15 13.57

34 12.59 12.88 13.10 13.50 14.50 15.26

36 14.18 14.45 14.69 15.07 16.06 15.85

For General Notes, see the bottom of page 64.
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MAGNETIC OR DYE PENETRANT INSPECTION

All Thicknesses and Schedules

OF WELDED JOINTS

NET MAN HOURS EACH
MAGNETIC DYE PENETRANT
lri:tzxgs Butt Welds Nozzle Welds Butt Welds Nozzle Welds
2 or less 0.6 0.9 0.8 1.3
2-1/2 0.7 1.1 0.9 1.4
3 0.8 1.2 1.1 1.6
3-1/2 0.9 1.4 1.2 1.9
4 1.1 1.6 1.5 2.2
5 1.4 2.1 1.9 2.8
6 1.7 2.6 2.3 3.5
8 2.0 3.0 2.8 4.1
10 2.5 3.7 3.3 5.0
12 3.1 4.7 4.2 6.3
14 OD 3.4 5.2 4.6 6.9
16 OD 3.9 5.8 5.2 7.9
18 OD 4.4 6.6 5.8 8.7
20 OD 4.8 7.2 6.5 9.7
24 OD 5.6 8.5 7.5 11.1

Man hours above are for a single inspection. When specifications call for multiple inspections during the progress

of welding, the man hours shown above will apply for each of the total number of inspections.

Magnetic particle or liquid penetrant inspection of weld end preparations should be charged at the same man
hours as comparable inspection of the same size butt weld.

Fer inspection of reinforced nozzle welds, add 150% to the above man hours to include both the nozzle weld and the

pad weld.

For inspection of slip-on flange welds add 50% to the above man hours.

For inspection of small connections such as couplings, bosses, thredolets and weldolets use the man hours shown

for corresponding sizes of nozzle welds.
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MAGNETIC OR DYE PENETRANT INSPECTION
OF WELDED JOINTS

All Thicknesses and Schedules

NET MAN HOURS EACH
ALL THICKNESSES AND SCHEDULES

gxfe Magnetic Dye Penetrant

Size Butt Welds Nozzle Welds Butt Welds Nozzle Welds
26 59 8.8 7.8 117
28 6.4 9.5 85 12.6
30 6.9 10.3 9.2 13.7
32 7.3 10.9 9.7 14.5
34 7.8 11.6 10.4 154
36 8.2 124 10.9 16.5
38 8.8 13.1 11.7 17.4
40 9.3 13.9 124 18.5
42 9.8 14.7 13.0 19.6
44 10.3 15.5 13.7 20.8
46 10.8 16.3 14.4 21.7
48 11.4 17.0 15.2 22.6
54 12.8 19.1 17.0 254
60 14.3 21.2 19.0 28.2

Man hours above are for a single inspection. When specifications call for multiple inspections during the progress

of welding, the man hours shown above will apply for each of the total number of inspections.

Magnetic particle or liquid penetrant inspection of weld end preparations should be charged at the same man

hours as comparable inspection of the same size butt weld.

For inspection of reinforced nozzle welds, add 150% to the above man hours to include both the nozzle weld and the

pad weld.

For inspection of slip-on flange welds add 50% to the above man hours.

For inspection of small connections such as couplings, bosses, thredolets and weldolets use the man hours shown

for corresponding sizes of nozzle welds.



TESTING FABRICATED ASSEMBLIES

Hydrostatic Testing of Flanged Ends

Carbon Steel Material

For Pressures Not Exceeding 4,000 P.S.1.

NET MAN HOURS PER FLANGED OUTLET

Section One—SHOP FABRICATION &9

Nominal 300 Lb. 400 Lb. 900 Lb.
Pipe or and and 2500 Lb.
Size Less 600 Lb. 1500 Lb.
2" or less 1.0 1.2 1.3 1.6
2-1/2 13 1.5 1.6 2.0
3 14 1.6 1.8 2.
4 1.6 1.8 2.0 2.5
5 1.8 2.0 2.2 2.7
6 2.1 2.2 2.7 30
8 2.7 3.0 3.3 3.9
10 3.2 3.7 4.2 5.1
12 4.2 4.5 52 6.8
14 5.0 5.3 6.1 -
16 6.3 6.4 7.5 -
18 7.2 8.1 9.1 -
20 8.5 9.3 10.7
24 12.6 14.1 15.7

Above man hours are for flanged ends only. See following tables for plain or beveled ends.

Man hours are for a maximum holding time of one hour at test pressure.
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TESTING FABRICATED ASSEMBLIES
Hydrostatic Testing of Plain or Beveled Ends Only
Carbon Steel Material
For Pressures Not Exceeding 4,000 P.S.1.
NET MAN HOURS PER END
Standard Extra Hvy.
Pipe Pipe & Pipe & SCHEDULE NUMBERS
Size 0.D. Sizes 0.D. Sizes
Inches 3/8" Thick 1/2" Thick 20 30 40 60 80 100 120 140 160
2" or Less 2.5 2.8 -- -- 2.5 -- 2.8 - -- - 44
2-1/2" 2.6 3.1 -- - 26 - 31 - - - 5.0
3 3.0 34 -- - 3.0 - 34 - -- - 5.6
4 3.5 4.2 - - 3.5 -- 4.2 - 5.7 - 6.4
5 39 4.6 -- - 39 - 4.6 -- 6.2 - 7.4
6 4.4 51 - - 4.4 - 5.1 - 7.0 -~ 8.4
8 4.9 5.8 4.9 4.9 49 5.3 5.8 7.0 8.2 9.2 | 101
10 55 6.3 5.5 5.1 55 6.3 7.3 8.7 98| 11.2 | 125
12 6.1 7.0 6.1 6.1 6.7 7.9 95 1109 122 13.7 | 156
14 0.D. 6.8 7.8 6.8 6.8 7.4 9.0 | 11.0 | 124 | 14.0 | 16.2 | 189
16 0.D. 7.8 8.8 7.8 7.8 88 [11.1 | 134 | 154 | 173 | 204 | 239
18 0.D. 9.1 10.4 9.1 9.8 | 11,5 |13.7 | 169 | 19.2 | 21.9] 25.1 | 29.3
200.D. 10.1 119 10.1 | 119 | 140 | 169 | 206 | 23.8 | 269 | 30.7 | 36.2
24 0.D. 13.5 154 135 | 156 | 206 {25.1 | 31.3 | 35.8 | 41.1 | 473 | 543

Above man hours are for plain or beveled ends only. See preceding table for flanged ends.

Man hours are for a maximum holding time of one hour at test pressure.
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HEAVY WALL TESTING FABRICATED ASSEMBLIES
Hydrostatic Testing of Plain or Beveled Ends Only

Carbon Steel Material

For Pressures Not Exceeding 4,000 P.S.1.

NET MAN HOURS PER END
Nominal WALL THICKNESS IN INCHES
Pipe
Size 750 1.00 1.25 1.50 1.75 2.00 2.25 2.50

3"orless 6.3 6.9 - -- - -- - -

4 7.2 7.5 79 8.5 -- - -- -

5 -- 8.2 8.7 9.2 10.5 12.9 - -

6 - 95 10.3 108 13.9 16.3 19.0 -

8 - 11.5 12.1 13.6 17.3 20.1 23.7 28.6
10 - - 13.5 16.9 21.0 24.3 28.5 335
12 -- -- -- 20.5 24.3 28.6 339 39.2
14 -- -- - 234 277 325 38.1 45.0
16 - - - - 31.1 37.2 43.4 51.9
18 - -- -- - -- 41.5 48.4 57.2
20 - -- - - - 48.4 57.2 69.2
22 - - - - - - - 75.6
24 - - - " - - - 822

2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50
10 38.3 44.0 -- - - -- - -
12 44.8 51.3 57.8 66.0 -- - - -~
14 51.1 58.0 65.7 74.4 84.8 95.2 - -
16 58.8 67.5 76.2 86.5 98.7 112.5 - -
18 65.7 76.2 86.5 99.3 113.3 129.7 -- -
20 78.8 88.3 101.2 114.2 129.7 147.1 166.8 180.9
22 86.0 96.9 110.3 124.6 141.7 161.0 182.5 202.0
24 93.5 103.4 119.5 135.1 154.0 174.9 198.3 218.7
4.75 5.00 5.25 5.50 5.75 6.00

20 198.3 212.4 226.6 236.0 262.7 280.1

22 2140 229.7 251.4 264.0 289.2 308.3

24 233.5 251.4 274.7 287.9 311.5 333.2

Above man hours are for plain or beveled ends only. See preceeding table for flanged ends.

Man hours are for a maximum holding time of one hour at test pressure.
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ACCESS HOLES
Carbon Steel Material
NET MAN HOURS EACH
WALL THICKNESS B

Nominal

Pipe Over Over Over Over

Size Uptol” 1"to 2" 2"t0 2-1/27 2-1/2"to 4" 4"to 8"
2-1/2,3,4 1.6 1.7 - - -

5,6,8 1.8 1.9 2.3 -

10,12 19 2.1 25 3.5 -
14, 16, 18 2.0 2.2 2.6 3.7 -
20,22,24 2.2 2.5 2.7 3.9 5.9
26, 28,30 2.5 2.8 | 29 4.2 6.3
32, 34,36 2.7 2.9 3.2 4.4 6.6
38, 40, 42 2.9 3.2 35 4.9 7.3
44, 46,48 3.2 3.5 3.8 5.8 55

54, 60 4.0 4.3 4.7 7.2 10.9

Man hoursinclude access holes through 1” diameter (drilled and tapped) for radiographic inspection of welds when
specified or required.

For openings larger than 1" in diameter add 25% to the above man hours for each 1/4" increase in diameter.

If plugs are to be included and seal welded, add 0.5 man hours each.
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MISCELLANEOUS FABRICATION OPERATIONS

Descaling R. T. J. Flange Faces: Oxidation (scale) created in R. T. J. grooves of flanges because
of Stress Relieving or Heat Treating should be removed and charged for at the following

man hours.

Flange Flange |
Size Man Size Man

Inches Hours Inches Hours

3 or less 0.6 14 2.5

4 0.9 16 3.2

6 1.0 18 3.5

8 1.3 20 3.9

10 1.6 24 4.6

12 1.9 -- -

Miscellaneous X-Rays: If specified, the {ollowing X-Rays should be taken and charged accord-
ingly. Slip-on Welds X-rayed will be charged the same man hours as a Butt Weld X-ray.

Mitre and Nozzle Welds X-rayed should be charged at 50% more than the Butt Weld X-ray
man hours.

Lineal Welding X-rayed should be charged at 0.7 man hours per foot through 1'" thickness
and at 1.0 man hours per foot for thickness greater than 1. For alloys add 25% to these
man hours.

Preheating Coupling Welds: On any size you should charge the man hours of Preheating a 2"
extra heavy Nozzle Weld.
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MAN HOURS PER FOOT OF CYLINDRICAL COIL
FABRICATION BENDING ONLY

"A" — Coils containing 40 Ft.and Less
"B" — Coils containing 40 Ft.to 100 Ft.

“C" — Coils containing 100 Ft.and More

1/2" PIPE 3/4" PIPE
Schedule 10-60 Schedule 80-160 Schedule 10-60 Schedule 80-160
Diameter of
Coil (C-C) A B C A B C A B C A B C
18" to 36" 0.06| 0.05| 0.04 | 0.06| 0.05 |0.04 | 0.06 |0.05 {0.04 | 0.06 {0.05] 0.05
36" to 60" 0.05] 0.04}0.04 | 0.05| 0.04 |0.04 | 0.06 [0.04 [0.04 | 0.06 |0.05 | 0.04
60" and over | 0.05} 0.04| 0.04 | 0.05] 0.04 [0.04 | 0.05 {0.04 [0.04 { 0.05 }0.04 | 0.04
1" PIPE 1-1/4" PIPE
Schedule 10-60 Schedule 80-160 Schedule 10-60 Schedule 80-160
Diameter of
Coil (C-C) A B C A B C A B C A B C
18" to 36" 0.07} 0.06] 0.05| 0.07] 0.06 [0.05 | 0.08 |0.08 |0.06 | 0.08 {0.07 | 0.06
36'" to 60" 0.07] 0.05) 0.05} 0.07 0.05 j0.05 | 0.07 |0.06 |0.05 | 0.08 | 0.06 | 0.086
60'* and over | 0.06| 0.05| 0.04 | 0.06{ 0.05 {0.05 | 0.07 [0.06 |0.05 | 0.07 }0.06 | 0.05
1-1/2" PIPE 2" PIPE
Schedule 10-60 Schedule 80-160 Schedule 10-60 Schedule 80-160
Diameter of
Coil (C-C) A B C A B C A B C A B C
18" to 36" 0.09) 0.08{ 0.07| 0.10| 0.08 {0.08 | 0.12 {0.09 [0.08 | 0.13 {0.10{ 0. 0%
36" to 60" 0.09| 0.07/ 0.06 | 0.09| 0.08 [0.07 | 0.09 [0.09 |0.08 | C.11 |0.10} 0.08
60" and overl 0.08{ 0.07( 0.08 | 0.09} 0.07 {0.07 | 0.09 ;0.08 |0.07 | 0.11 {0.09 | 0.08

Work Included: Man hours include bending only. All welding, handling and erection are additional.
See respective pages for these man hours.



Section Two

FIELD
FABRICATION
AND
ERECTION

This section is intended to suffice for the com-
plete labor involved in the installation and field
fabrication as may be necessary toput a system
of process piping into operation in an industrial
or chemical plant.

The man hours listed are for labor only and do
not have any bearing on materials or equipment.

All labor for unloading from railroad cars or
trucks hauling to and unloading at storage facil-
ities, hauling from storage to erection siteand
rigging or hoisting into place have been given
due consideration in the man hours listed for
the various operations. While it is true that the
aforementioned operations involve more time
than is required merely to haul materials from
and on the job, fabricating shop or storage area,
nevertheless, we have found that these are op-
erations that will balance themselves out over a
complete piping job. No consideration has been
given to overhead or profit.

For the field fabrication and erection of alloy
and non - ferrous piping and fittings, apply the
percentages which appear under Section Three
to the following pages listing the various field
operations.
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HANDLING AND ERECTING STRAIGHT RUN PIPE

DIRECT MAN HOURS — PER FOOT

Pipe SCHEDULE NUMBERS
Size

Inches 10 to 60 80 to 100 120 to 160

1/4 0.16 0.17 0.18

3/8 0.16 0.17 0.19

1/2 0.16 0.18 0.20

3/4 0.17 0.19 0.21

1 0.17 0.20 0.23

1-1/4 0.18 0.21 0.24

1-1/2 0.19 0.22 0. 27

2 0.20 0.24 0.29

2-1/2 0.21 0.26 0.32

3 0.23 0. 28 0. 35

3-1/2 0.24 0.30 0.38

4 0.25 0.31 0.39

5 0. 26 0.34 0.43 |
6 0.28 0.38 0.50 :
8 0. 34 0.48 0.65 |
10 0.43 0.60 0. 82 ‘
12 0.52 0.73 1.00

14 OD 0.64 0.87 1.19

16 OD 0.75 1.02 1.39

18 OD 0.88 1.17 1.80

20 OD 1.08 1.32 1.81

24 OD 1.15 1.49 2.04

Man hours include all labor for unloading and storing in yard, loading and hauling to erection
site, and rigging and aligning in place. It does not include welding, bolt-ups, make-ons or scaf-
folding. See respective pages for these items.

For brass, copper, and everdur pipe, double above man hours.
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HANDLING AND ERECTING HEAVY
WALL STRAIGHT RUN PIPE

Carbon Steel Material

NET MAN HOURS PER FOOT

Nominal WALL THICKNESS IN INCHES
Pipe
Size 760 1.00 1.25 1.50 1.75 2.00 2.25 2.50

3" or leas 0.36 0.43 - - - - -

4 0.40 0.48 0.56 0.65 - - -

5 -- 0.54 0.65 0.76 0.87 0.98 -- --

6 - 0.60 0.71 0.81 1.09 1.19 1.30 -

8 - 0.71 0.80 0.95 1.10 1.25 1.40 1.57

10 - -- 0.95 1.00 1.18 1.36 1.54 1.72

12 -- -- 1.17 1.34 1.51 1.69 1.86

14 - -- -~ 1.35 1.50 1.66 1.81 1.97

16 - - -- -~ 1.56 1.73 1.89 2.07

18 -- -~ -- -~ 1.78 1.96 2.15

20 - -- -~ -- -- 1.80 1.98 222

22 . - - - - - - 2.28

24 - - - - - . - 233

| S

2.75 3.00 3.25 3.50 3.75 | 4.00 4.25 4.50

10 1.98 2.24 - - - - -

12 2.14 2.42 2.73 3.09 - [ - -

14 2.26 256 2.69 3.27 3.67 4.07 -

16 2.38 2.69 3.04 3.43 3.84 4.26 .-

18 247 2.79 3.16 3.57 3.99 4.43 - .

20 2.55 2.89 3.27 3.69 4.13 | 4.59 5.09 5.60

22 2.62 2.96 3.34 3.78 4.23 | 470 521 5.73

24 2.71 3.06 3.46 3.91 4.37 | 4.86 5.39 5.92
4.75 5.00 5.25 5.50 5.75 6.00

20 6.16 6.71 7.25 7.55 8.38 8.97

22 6.31 6.88 7.43 8.02 8.58 9.18

24 6.52 7.10 7.67 8.29 8.87 9.49

Man hoursinclude all labor for unloading and storing in yard, loading and hauling to erection site, and rigging and
aligning in place.

Man hours do not include welding, bolt-ups, make-ons or scaffolding. See respective tables for these iterns.
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HANDLING AND ERECTING LARGE O.D.

STRAIGHT RUN PIPE
Carbon Steel Material
NET MAN HOURS PER FOOT
0.D. WALL THICKNESS IN INCHES
Pipe .500
Inches or less 750 1.00 1.25 1.50 1.75 2.00 2.25
26 1.18 1.24 1.45 1.54 1.61 1.94 2.03 2.17
28 1.33 1.40 1.54 1.711 1.87 2.01 2.17 2.33
30 1.42 1.49 1.63 1.79 1.92 2.14 2.39 2.60
32 1.52 1.60 1.77 1.93 2.13 2.30 2.49 2.66
34 1.61 1.70 1.87 2.05 2.26 2.44 2.66 2.83
36 1.78 1.88 2.05 2.23 2.40 2.67 2.98 3.23
38 1.88 1.98 2.16 2.35 2.53 2,82 3.15 341
40 1.98 2.09 2.28 2.48 2.67 2.97 3.31 3.59
42 2.15 2.26 2.46 2.68 2.88 3.20 3.58 -
44 2.25 2.37 2.58 2.81 3.02 3.35 3.75 -
46 2.36 2.47 2.70 2.93 3.16 3.51 3.92 -
48 2.51 2.64 2.88 3.14 3.35 3.73 4.13 -~
54 2.87 3.02 3.29 3.59 3.83 4.26 4.72
60 3.23 3.40 3.7 4.04 4.31 4.78 5.31 -
2.50 2.75 3.00 3.25 350 | 375 4.00 4.25
26 241 2.78 3.08 349 3.92 4.40 4.91 5.41
28 2.47 2.84 3.16 3.54 3.96 4.46 4.96 5.45
30 2.68 2.89 3.21 3.59 4.00 4,52 5.05 5.56
32 2.74 2.93 3.24 3.65 4.06 4.60 5.12 5.67
34 2.92 3.06 3.31 3.73 4.11 4.69 5.20 5.79
36 3.33 3.49 3.67 3.89 4.20 4.74 5.29 5.97
4.50 4.75 5.00 5.25 5.50 5.75 6.00
26 5.94 6.54 7.15 773 8.33 8.93 9.60
28 6.05 6.72 7.40 7.85 8.48 9.07 9.68
30 6.12 7.01 7.63 7.99 8.64 9.35 9.96
32 6.20 7.20 7.84 8.06 8.80 9.70 10.39
34 6.38 7.42 8.06 8.32 8.96 9.83 10.57
36 i 6.53 7.84 8.27 8.48 9.22 10.04 11.13

Man hours include all labor for unloading and storing in yard, loading and hauling to erection site, and rigging and
aligning in place.

Man hours do not include welding, bolt-ups, make-ons or scaffolding. See respective tables for these items.



Section Two—FIELD FABRICATION 79

HANDLING AND ERECTING FABRICATED
SPOOL PIECES

Carbon Steel Material

DIRECT MAN HOURS — PER FOOT BY SIZE

Pipe SCHEDULE NUMBERS
o3 5 e B
Inches 10 to 60 80 to 100 120 to 180
1/4 0.26 0.24 0. 30
3/8 0.27 0.20 0.32
1/2 0.27 0. 30 0. 34
3/4 0.28 0. 32 0. 35
1 0.29 0. 34 0.39
1-1/4 0. 30 0. 35 0.41
1-1/2 0.32 0. 37 0.45
2 0. 34 0. 40 0.49
2-1/2 0. 36 0. 44 0. 54
3 0.39 0. 48 0.59
3-1/2 0. 40 0.50 0.62
4 0.41 0. 52 0. 66
5 0.44 0. 57 0.72
6 0. 47 0. 64 0. 84
8 0.57 0.81 0. 99
10 0.72 1. 00 1.38
12 0. 88 1.23 1.89
14 OD 1.01 1. 46 2.01
16 OD 1.27 1.71 2.34
18 OD 1. 48 1.986 2. 89
20 OD 1.74 2,22 3.04
24 OD 1.94 2.51 3.43

Man hours are for labor only andincludes handling and hauling from storage yard, unloading and
rigging in place, and aligning. It does not include welding, bolt-ups, make-ons or scaflolding.
See other pages for these charges.

For brass, copper and everdur pipe, double above man hours.

Units apply to any length spool piece or segment of work.
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HANDLING AND ERECTING HEAVY WALL
FABRICATED SPOOL PIECES

Carbon Steel Material

NET MAN HOURS PER FOOT
Nominal WALL THICKNESS IN INCHES
Pipe
Size 750 1.00 1.25 1.50 1.75 2.00 | 2.25 2.50
3" or less 0.61 0.67 - - -- - -
4 0.68 0.72 0.84 0.98 -- - -
& - 0.81 0.98 1.14 1.31 1.47 -- -
6 - 0.90 1.07 1.22 1.64 1.79 1.95 -
8 -- 1.07 1.20 1.43 1.65 1.88 2.10 236
10 - -- 1.43 1.50 1.77 2.04 2.31 2.58
12 -- -- - 1.76 2.01 2.27 2.54 279
14 - - 2.03 2.25 2.49 2.72 2.96
16 - - - - 2.42 2.60 2.84 311
18 - - - - 2.76 2.94 3.23
20 - - - . - 3.07 317 3.33
22 - - - - - - - 3.42
24 -~ - - - - - - 4.50
2,75 3.00 3.25 3.50 3.75 4.00 4.25 4.50
10 2.7 3.14 - -- - -- -
12 3.00 3.39 3.82 4.33 - -- -
14 3.16 3.58 4.05 4.58 5.14 5.70 -~
16 3.33 3.77 4.26 4.80 5.38 5.96 -
18 3.46 3.91 4.42 5.00 5.59 6.20 - -
20 3.57 4.05 4.58 5.17 5.78 6.43 7.13 T84
22 3.67 4.14 4.68 5.29 5.92 6.58 7.29 8.02
24 3.79 4.28 4.84 5.47 6.12 6.80 7.55 8.29
4.75 5.00 5.25 5.50 5.75 6.00
20 8.01 8.72 9.43 982 10.89 11.66
22 8.20 8.94 9.66 10.43 11.15 11.93
24 848 9.23 9.97 10.78 11.53 12.34

Man hours are for labor only and include handling and hauling from storage yard, unloading and rigging in place,
and aligning. This does not include welding, bolt-ups, make-ons or scaffolding. See other pages for these charges.

Units apply to any length spool piece or segment of work.
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HANDLING AND ERECTING LARGE O.D.

FABRICATED SPOOL PIECES

Carbon Steel Material
NET MAN HOURS PER FOOT
0.D. WALL THICKNESS IN INCHES
Pipe 500 w
Inches or less 150 1.00 1.25 1.50 1.75 2.00 2.25
26 1.77 1.86 2.18 2.31 2.42 291 3.05 3.26
28 1.97 2.07 2.28 2.53 2,17 2.97 3.21 3.45
30 2.07 2.18 2.38 261 2.80 3.12 3.49 3.80
32 2.17 2.29 2.53 2.76 3.05 3.29 3.56 ! 3.86
34 2.25 2,38 2.62 2.87 3.16 3.42 3.72 1 3.96
36 2.46 2.59 2.83 3.08 3.31 3.68 4.11 | 4.46
38 2.56 2.69 2.94 3.20 3.44 3.84 4.28 Io4.64
40 2.65 2.80 3.06 3.32 3.58 3.98 4.44 ! 4.81
42 2.84 2.98 3.25 3.54 3.80 4.22 4.73 -
44 2.93 3.08 3.35 3.65 3.93 4.36 4.88 -
46 3.02 3.16 3.46 3.75 4.04 4.49 5.02
48 3.19 3.35 3.66 3.99 4.25 4.74 5.25 -
54 3.64 3.84 4.18 4.60 4.86 5.41 5.99 -
60 4.07 4.28 4.67 5.09 5.43 6.02 6.69 -~
2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.25
26 3.62 4.17 4.62 5.24 5.88 6.60 7.37 512
28 3.66 4.20 4.68 5.30 5.94 6.67 7.43 818
30 3.91 4.27 4.75 5.35 6.00 6.73 7.52 828
32 4.08 4.37 4.83 5.44 6.05 6.85 7.63 845
34 4.35 4.60 493 5.56 6.12 6.99 7.75 8.63
36 4.96 5.20 5.47 5.68 6.26 7.06 7.88 890
4.50 4.75 5.00 5.25 5.50 5.75 6.00
26 8.85 9.74 10.66 11.52 12.41 13.31 14.30
28 9.01 10.01 11.03 11.70 12.64 13.51 14.42
30 9.12 10.44 11.37 11.91 12.87 13.93 14.84
32 9.24 10.73 11.68 12.00 13.11 14.45 15.48
34 9.51 11.06 12.00 12.40 13.35 14.65 15.76 |
36 9.73 11.68 12.32 12.64 13.74 14.96 16.58 |
SE— |

Man hours are for labor only and include handling and hauling from storage yard, unloading and rigging in place,
and aligning. This does not include welding, bolt-ups, make-ons or scaffolding. See other pages for these charges.

Units apply to any length spool piece or segment of work.
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MAKING ON SCREWED FITTINGS AND VALVES

NET MAN HOURS EACH
PER CONNECTION

Nom.

Size BACK
Inches PLAIN WELDED
1/4 0.1 . 0.4
3/8 0.1 0.4
1/2 0.1 0.4
3/4 0.1 0.5
1 .2 0.5
1-1/4 0.2 0.6
1-1/2 . .3 0.7
2 0.3 0.9
2-1/2 0.4 . 1.0
3 . 0.4 1.2
3-1/2 .4 1.4
4 0.5 1.6

5 7 2.3

= 9 2=
1G 1.1 b4

12 1.2 1.4
14 1.3 4.2
16 14 1.5
1= 1.5 4.8

i

20 1.6 31

24 1.7 5.5

Man hours per connection only. For cutting, threading, field handling and erection, additional
man hours are required. See pages pertaining to these operations.

Ells and Valves = Two Connecfions
Tees = Three Connections
Crosses = Four Connections



FIELD HANDLING VALVES

NET MAN HOURS EACH
Pipe SERVICE PRESSURE RATING
I:citzl:s 150 Lb. 300-400 Lb. 600-900 Lb. 1500 Lb. 2500 Lb.

U] 0.2 0.2 0.2 0.4 0.4
i~ 0.2 0.2 0.3 0.4 0.3
2 0.2 0.2 0.4 2.5 0.5
W 0.2 0.3 015 0.6 06
1 0.3 0.3 (.6 0.6 0.7
1y 0.3 0.3 0.7 0.9 12
§10 0.4 0.4 1.0 1.2 | ]
2 (.5 0.8 1.3 1.5 1A
2 0.8 1.1 1.5 1.9 2.1
3 1.2 1.5 2.0 24 2.6
31z 14 1.7 2.3 27 249
4 1.7 2.0 26 3.1 |
5 2.0 2.4 4.0 4.6 m
6 2.2 2.7 3.3 1.1 i
b 2.8 3.4 1.2 i %] 5.8
10 a6 4.2 5.1 i8] =0
12 1.3 5.1 5.3 K5 4.5
14 5.1 6.0 75 105 1.4
16 Al 7.1 KX 12.7 130
1% 6.7 8.1 10.1 15.1 158
20 75 9.2 1.9 17.9 =4
24 23 10.3 13.6 20.7 214

26 8.9 10.8 14.2 21.7
2% 9.3 11.3 14.9 227 —

30 9.7 11.8 15.5 23.6
32 10.1 12.3 16.1 24.6 -

34 10.5 128 16.8 25.6
36 10.9 13.2 174 26.5 -
38 11.3 18.7 18.0 274 -

40 116 14.1 185 282 _

42 11.9 14.5 19.1 29.0 -

44 12.3 14.9 19.7 29.9
! 46 12.7 15.3 20.3 30.8 —
48 13.0 15.7 20.8 315 —

Man hours only — screwed, flanged, and weld end valves, and expansion joints. No man hours
for welds, making-on, or bolt-up included. See pages pertaining to these items.

Use 1504 allowance for standard brass and iron valves.
Use 300# allowance for extra heavy and 200 lb. brass and iron valves.

For motor operated or diaphragm valves,add 125% to above man hours.



84 Section Two—FIELD FABRICATION

FIELD ERECTION BOLT-UPS

NET MAN HOURS EACH

Pipe SERVICE PRESSURE RATING

Ins:lzl:s 150 Lb. 300-400 Lb. 600 Lb. 900 Lb, 1500 Lb. 2500 Lb,
2 or less 0.7 0.8 0.9 1.0 12 1.6
2 (15 0.9 1.0 12 15 2.4)
3 05 0.9 1.0 1.2 15 2.0
i 10 1.2 1.3 15 1.8 2.4
4 1.2 14 15 17 2.1 2.
8 1.5 1.7 1.8 21 2.6 X
8 2.1 2.4 2.6 3.0 3.7 19
10 27 3.0 3.2 3.7 4.6 il
12 3.4 3.8 4.1 1.7 5.8 77
14 4.3 4.6 5.3 6.5

16 1.4 4.9 52 6.0 7.

18 1.5 5.4 5.8 6.7 8.2 -
H) 5.5 6.2 3.6 76 9.3 -
24 6.6 7.4 79 9.1 1.2
26 T0 7.8 8.4 9.6 -

2 74 8.3 8.9 10.2 - -
30 7.8 8.7 9.4 10.7 - -
a2 ; 5.2 9.2 9.9 11.8 - -
34 ’ S0 9.6 | 103 11.8 -
36 ‘ un 10.0 ! 10.% 12.3 —

38 9.4 104 113 12.8 —
40 9.7 10.8 11.7 13.3 - -
12 | 101 11.2 121 13.8 - -

Man hours for labor only for each joint on valves, flanged fittings, and spools. Above man hours
do not include handling of valves, fittings or spools. The handling of bolts or studs and gaskets
is included.

Where tongue and groove, ring joint, female or fittings with special facings are used, add 25% to
above units.

For standard cast iron use 150# allowance.

For extra heavy cast iron use 300# allowance.
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ATTACHING FLANGES - SCREWED TYPE

Man hours — Cutting and Threading Pipe — Making on Screwed Flanges and Refacing

Carbon Steel Material for Bends, Headers,
Necks and Straight Runs of Pipe

NET MAN HOURS EACH
Pipe 125 Lb. Cast Iron 250 Lb. Cast Iron
Size and and
Inches 150 Lb. Steel Steel 300 Lb. and Higher
2 or less 1.2 1.4
2-1/2 1.3 1.5
3 1.4 1.6
3-1/2 1.6 1.8
4 1.7 2.0
5 1.8 2.2
6 2.1 2.3
8 2.5 2.8
10 3.1 3.4
12 3.7 4.1
14 0D 4.5 5.1
16 OD 5.4 6.1
18 OD 6.5 7.3
20 OD 7.7 8.7
24 OD 11.0 12,5

Flanges: Man hours are for field labor only. The price of the flange must be added in all cases.
Pipe Thickness: Man hours are for any wall thickness of pipe used with listed flanges.

Unlisted Sizes. Unlisted sizes take the next higher listing.
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ATTACHING FLANGES—SCREWED TYPE

Man Hours—Cutting and Threading Pipe, Making on Flange
Manual Seal Welding at Back and Front and Refacing

Welded or Seamless Carbon Steel Material, Straight Pipe,
Bends, Headers and Nozzles

NET MAN HOURS EACH

Pipe SERVICE PRESSURE RATING
Ir?:lis 150 Lb. 300 Lb. 400 Lb. 600 Lb. 900 Lb. 1500 Lb. 2500 Lb.
2 or less 2.0 2.2 2.4 2.4 3.1 3.1 39
2-1/2 2.2 2.4 26 26 3.3 3.3 4.2
3 24 2.6 2.9 2.9 3.7 3.7 16
3-1/2 26 2.9 3.2 3.2 - -
4 29 3.2 3.6 3.8 4.3 4.8 52
5 33 3.7 4.1 4.5 48 5.5 A.0
6 39 44 5.1 5.3 5.9 6.4 7.0
8 48 5.5 6.5 6.6 7.3 8.1 90
10 6.2 6.8 7.3 8.0 8.9 9.8 110
12 71 8.0 8.7 9.3 10.0 10.9 118
140D 8.5 9.6 10.1 11.7 13.1 14.4 ! -
16 OD 10.6 11.7 12.9 14.3 16.0 17.7 -
180D 12.3 13.3 14.5 15.9 17.3 19.1
200D 13.7 15.0 16.3 17.9 19.6 214
24 0D 19.1 20.4 215 22.7 24.8 26.6

Flanges: Man hours are for labor only. The price of the welding materials and flange must be added in all cases,
Pipe Thickness: Man hours are for any wall thickness of pipe used with listed flanges.

Unlisted Sizes: Unlisted sizes take the next higher listing.
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ATTACHING FLANGES—SCREWED TYPE

Man Hours—Cutting and Threading Pipe, Making on Flange
Manual Seal Welding at Back and Refacing
Carbon Steel Material, Straight Pipe,
Bends, Headers and Nozzles

NET MAN HOURS EACH

Pipe SERVICE PRESSURE RATING
Ir?cl-.l'z:s 150 Lb. 300 Lb. 400 Lb. 600 Lb. 900 Lb. 1500 Lb. 2500 Lb.
2 orless 1.6 1.7 2.0 2.0 2.5 .m ‘ ;4.3
2-1/2 1.7 2.0 2.2 2.2 2.6 26 3.5
3 2.0 22 2.3 2.3 3.0 3.0 3.9
3-1/2 2.2 2.4 2.6 2.6 -- -- -
4 2.3 2.6 2.9 3.0 3.5 3.8 4.2
5 2.6 3.0 3.3 3.6 39 44 4.9
6 3.1 3.5 4.0 4.3 4.7 5.2 57
8 3.9 4.4 5.2 5.3 58 6.5 7.3
10 5.0 5.5 58 6.4 7.0 7.8 | 98
12 5.7 6.4 7.0 7.6 8.1 9.0 ‘ 10.0
14 OD 6.8 71 8.5 9.6 10.5 12.6 l‘ -
16 OD 8.5 9.3 10.3 11.3 12.6 13.9 ‘
180D 9.9 10.6 11.4 12.5 13.8 155 -
20 OD 11.0 11.9 13.0 14.3 15.7 17.6 -
24 OD 15.3 16.3 17.2 18.4 19.8 21.6 } -

Flanges: Man hours are for field labor only. The price of the flange must be added in all cases.

Pipe Thickness: Man hours are for any wall thickness of pipe used with listed flanges.

Unlisted Sizes: Unlisted sizes take the next higher listing.
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ATTACHING FLANGES—SLIP-ON TYPE

Man Hours Slipping on Flange, Manual Welding at Front and Back

Carbon Steel Material, Straight Pipe, Bends, Headers and Nozzles

NET MAN HOURS EACH

Pipe SERVICE PRESSURE RATING

Size

Inches 150 LB. 300 LB. 400 LB. 600 LB. 900 LB. 1500 LB. | 2500 LB.
1 0.9 1.0 1.4 1.4 1.6 1.8 2.1
1-1/4 1.0 1.2 1.4 1.4 1.8 2.1 2.3
1-1/2 1.0 1.3 14 1.4 1.8 2.1 2.3
2 1.3 1.4 1.8 1.8 2.4 2.7 3.0
2-1/2 15 1.7 2.3 2.3 3.0 3.3 3.6
3 1.8 2.1 2.9 29 3.6 4.0 4.4
3-1/2 2.2 2.4 3.3 3.3 - - -
4 2.4 2.6 3.5 3.8 4.8 5.4 5.9
5 3.0 3.3 4.5 48 6.1 6.7 74
6 3.6 3.9 5.2 5.9 7.2 8.1 8.9
8 51 54 7.3 8.0 9.9 11.0 12.0
10 6.3 6.8 9.0 11.1 125 14.0 15.5
12 7.7 8.3 11.0 13.7 15.3 17.2 18.0
14 0.D. 9.0 10.0 13.0 16.2 17.7 19.8 -
16 0.D. 10.5 11.3 15.0 18.4 20.1 22.4 -
180.D. 12.2 13.5 175 21.1 23.7 26.6 -
20 0.D. 14.6 16.0 21.1 23.7 275 308 -
24 0.D. 18.3 20.1 25.6 31.2 34.8 38.9 -
26 0.D. - _ .7 | 337 37.8 — —
30 O.D. _ _ 2.0 | 3=4 135 — -
34 0.D, _ - 36.2 ! 44.1 19,3 —
36 0.D. - _ 3.4 | 487 322 -
42 0.D. . _ 44.7 54.5 - — —

Flanges: Man hours are for field labor only. The price of welding materials and the flange must be added in all
cases.

Pipe Thickness: Man hours are for any wall thickness of pipe used with listed flanges.
Preheating: If specified or required by codes, add for this operation. See man hours for pre-heating.
Stress Relieving: If specified or required by codes, add for this operation. See man hours for stress relieving.

Unlisted Sizes: Unlisted sizes take the next higher listing.
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Labor— Aligning Flange and Bult Welding

Carbon Steel Material

NET MAN HOURS EACH

SERVICE PRESSURE RATING

\r‘:" 150 Lb. 300 Lb, 400 Lb. 600 Lb. 900 Lb, 1500 Lb. | 2300 L.
2 15 18 1.8 24 26 2 f 2.0
2, 2.0 2.3 2.3 3.4 34 3.6 | 42
3 2.5 2.8 2.8 4.1 1.1 1.3 4.3
4 3.2 3.5 3.5 o a0 300 ; 3~
6 4.2 4.7 4.7 6.7 6.7 7.4 7.6
& 5.4 6.0 6.0 8.6 8.6 9.8 " 10,2
10 6.7 7.3 7.3 10.1 10.1 116 ' 118
12 73 7.9 79 10.5 10.5 123 { 123
4 0D oK 9.5 9.5 119 119 14.3 J

16 0D | 4.6 10.2 10.2 124 123 16.1

18 0D 12.0 12.7 12.7 15.4 15.4 183

20 0D | 133 14.0 14.0 1649 16.9 21.6 -

24 0D 17.6 18.5 18.5 22.4 22.4 28.7 -

26 0D - - 20.5 232 23.2 - -

30 OD - 24.8 26.7 .7 — -

30D - — 30.8 32.8 32.8 — -

36 0D - - 34.5 36.5 365 - -

42 0D - - 49.8 52.1 —~ - -

Man hours inelude aligning, tack, and butt welding carbon steel weld neck flange to pipe.
Man hours are for any wall thickness of pipe used with listed [langes,

Unlisted sizes take the next highest listing.
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ATTACHING ORIFICE FLANGES—SLIP-ON AND
THREADED TYPES
Carbon Steel Material

MAN HOURS PER PAIR
SERVICE PRESSURE RATING

Qe Slip-On Type Threaded Types
Ins= 300 Lb. 300 Lb. 400-600 Lb. 900~1504) Lh.
1 3.8 5.2 ~ 7.2
Lt 4.2 5.2 - T2
! 44 5.2 - 7
2 4.6 5.2 - 7.2
2w 53 5.8 — T
3 71 6.3 - 11.0
4 5.6 8.6 9R 12.7
6 12.0 10.7 124 16.0
S 16.2 13.2 17.2 197
]
10 ‘ 20.6 17.0 21.0 24.2
12 24.4 214 25.2 288
14 29.3 24.7 —
16 I 33.5 28.3 — -
it 38.2 32.6 - —
4 45.2 37.0 —
24 54.6 47.0 — —
i
4 T2 - - —-
|
M 80.7 —_— - -~
i 92.0 - - —
36 98.8 — - —
42 107.6 - - -

Ship-On Types: Man hours include slipping on, welding, placement of paddle-type plates, and bolting of pair of orifice

Nanges

Threaded Types: Man hours include screwing on, placement of paddle-type plates, and bolting up of pair of orifice
flanges.

All man hours exclude cutting, beveling, or threading of pipe. See respective tables for these man hours.
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ATTACHING ORIFICE FLANGES—WELD NECK TYPE

Carbon Steel Material
MAN HOURS PER PAIR

SERVICE PRESSURE RATING

Size
Ins. | 300 Lb. 400 Lb. | 600Lb. 900 Lb. | 1500 Lh.
| |
1 5.2 5.4 7.1 72 A
164 5.2 54 71 72 TR
1 5.2 5.4 7.1 72 TR
2 5.2 5.4 7.1 7.2 X
3 75 80 10.2 10.4 111
4 10.4 10.9 12.5 12.7 143
f 13.1 13.8 16.2 16.5 154
8 174 179 20.8 | 212 | 20.3
10 19.6 20.0 25.9 | 26.9 25,5
12 22.4 25.0 27.1 ! 987 42.4
14 25.6 27.3 30.4 ‘ 42.1 7.1
16 98.3 29.8 36.8 ‘l 7.6 11.6
18 34.8 35.8 39.6 . 1.5 i 178
20 38.2 39.2 444 15.4 55.5
24 49.4 50.4 57.7 ' 58.9 ‘ -
24 - 54.8 59.8 608 |
a0 - 63.3 67.8 70.1
a — 76.2 80.9 83.4
30 - 80.0 9.8 91.6 ‘ —
§2 - 116.8 122.3 — | -

Man hours include setting, aligning, welding, placement of paddle-type plates, and bolting up of pair of urifice
anges.
Man hours exclude cutting and beveling of pipe. See respective tables for these man hours.
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GENERAL WELDING NOTES

Backing Rings: When backing rings are used, add 25% to the welding man hours to cover extra problems in fit-up.
In addition the following percentages should be added if applieable.

1) When backing rings are tack welded in on one side, add 10% to the man hours of a standard thickness butt
weld.

2) When backing rings are completely welded in on one side, add 30% to the man hours of a standard
thickness butt weld.

3) Preheating and stress relieving, when required, should be charged at full butt weld preheating and stress
relieving man hours for the size and thickness in which the backing ring is installed.

Nozzle Welds: Following percentage increases should be allowed for the following conditions:

1) When nozzle welds are to be located off-center of the run (except tangential) increase man hours shown for
nozzle welds, 50%.

2) Add 80% to nozzle welds for tangential nozzle welds.

3) When nozzle welds are to be located on a fitting increase nozzle weld man hours 50%.

Long-neck Nozzle Welds: The welding-on of long neck nozzles should be charged at the schedule 160 reinforced
nozzle weld man hours.

Shaped Nozzles, Nozzle Weld fit-ups and Dummy Nozzle Welds: These should be charged at a percentage of the
completed nozzle weld man hours as follows:

DShapedbranch ... ... .. . e BO%
2)Shapedholeinheader ............. ... it 50%
3) Fit-up of both branch or header (whether tack-weldedornot) ................................... 60%
4) Dummy nozzle weld (noholesinheader) ....... ... ... .. .. .. . ... 70%

Sioping Lines: Add 100% to all welding man hours for this condition.

Consumable Inserts: When consumable inserts are used, add the following percentages to the welding man hours
to cover extra problems in fit-up:

1) Through 1/2"wall ............................... 40%
2) Over1/2”through1”wall ..................... ... 30%
3) Over 1”through2"wall .......................... 20%
4) Over2"through3“wall .......................... 15%

5)Over3”wall .......... ... ... ... .. 10%
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MANUAL BUTT WELDS
Man Hours— Welding Only
Carbon Steel Material
NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size |&ODSizes|& OD Sizes -
Ins. |3/8'Thick|1/2" Thick | 20 30 40 60 80 100 120 140 180
1 0.7 0.8 -- -- 0.7 -- 0.8 -- -~ -- 1.0
i-1/4 0.8 0.8 -- -- 0.8 -- 0.8 -- - -- 1.1
1-1/2 0.8 0.9 -- -- 0.8 | -- 0.9 | -- -- -- 1.3
2 1.0 1.0 -- -- 1.0 -- 1.0 -- -- -- 1.6
2-1/2 1.2 1.3 -- - 1.2 -- 1.3 -- -- -- 1.8
3 1.3 1.4 -- -- 1.3 -- 1.4 -- -- -- 2.1
3-1/2 1.4 1.6 -- -- 1.4 -- 1.6 -- -- - -

4 1.5 1.8 -- -- 1.5 -~ 1.8 -- 2.8 - 3.0
5 1.7 2.1 -- -- 1.7 -- 2.1 -- 2,9 -- 3.8
6 2.0 2,5 -- -- 2.0 -- 2.5 -- 3.8 ~- 4.9
8 2.6 3.3 2.6 2.6 2.6 3.0 3.3 4.6 6.0 7.5 8.6
10 3.1 4.0 3.1 3.1 3.1 4.0 5.1 6.8 9.4 | 11.4 {13.1
12 3.6 4.7 3.6 3.6 4.1 5.2 6.6 9.9 /12,2 | 15.3 | 17.9
14 OD 4.3 5.7 4.3 4.3 5.0 6.8 9.6 | 13.2 |16.2 | 19.2 |22.7
16 OD 5.0 6.6 5.0 5.0 6.6 8.4 112.4 |19.5 | 20.7 125.0 |27.7
18 OD 5.9 7.7 5.9 6.8 8.6 [ 11.2 } 16.4 | 21.8 | 25.6 | 29.9 | 33.7
20 OD 6.3 8.4 6.3 8.4 9.4 113.8 | 19.5 | 26.0 | 31.9 | 37.0 | 40.8
24 OD 6.9 10.1 6.9 -- 13.3 §20.1 | 25.2 | 35.8 | 43.5 | 49.3 | 59.3

Pipe Thickness: Wall thickness

Mitre Welds: Add 50% to butt weld man hours.

of the pipe determines the man hours that will apply, for butt
welds of double extra strong materials, use schedule 160 man hours.

Cutting and Beveling Pipe: Man hours do not include cutting and beveling of pipe. See respective tables for these

Preheating: If specified or required by codes, add for this operation. See man hours for preheating.

charges.

Stress Relieving: Stress relieving of welds in carbon steel materials is required by the A.S.A. code for pressure
piping, where the wall thickness is 3/4” or greater.

For Genem{ Nutes

All sizes of butt welds shown below the ruled lines are 3/4" or greater in wall thickness and must be stress

relieved.

Where stress relieving is required an extra charge should be made. See man hours for stress relieving.

an welding, see page 92.
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MANUAL HEAVY WALL BUTT WELDS

Labor for Welding Only
Carbon Steel Material
NET MAN HOURS EACH
Nominal WALL THICKNESS IN INCHES

Pipe

Size 750 1.00 1.25 1.50 1.75 2.00 2.25 250
3 2.7 37 - - - - -

4 3.3 4.1 5.7 6.8 -- - - -

5 -- 4.7 6.7 8.0 10.0 124 -- -

6 -- 6.4 8.5 10.4 13.3 15.6 18.2 -

8 - 8.7 10.1 13.1 16.5 19.2 22.7 27.4
10 - -- 135 16.2 20.1 23.2 27.3 32.1
12 - -- -- 19.6 23.2 274 32.6 37.5
14 - -- -- 23.5 26.6 31.2 36.5 43.1
16 -- - - - 299 35.6 41.5 49.7
18 -- - -- -- 398 46.4 54.8
20 - -- - - - 46.4 54.8 66.2
22 - - -- - - -- -- 723
24 - - - - - - - 787

2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50
10 36.7 42.1 -- - - -- - .-
12 42.8 49.1 55.3 63.1 -- - -- -
14 48.9 55.5 62.9 713 -81.2 91.1 --
16 56.3 64.7 729 82.8 94.4 107.6 -
18 62.9 72.9 82.8 95.0 108.4 124.1 -- -~
20 754 84.5 96.9 109.3 124.1 140.8 159.7 173.1
22 82.4 92.7 105.5 119.3 135.6 154.1 174.8 193.4
24 894 99.0 114.3 129.2 1474 167.4 189.7 209.3
4.75 5.00 5.25 5.50 5.75 6.00

20 189.7 203.3 216.9 225.9 251.5 268.1
22 204.8 219.8 240.6 252.6 276.8 295.1
24 2235 240.6 262.9 275.5 298.2 319.0

For General Naotes

on welding, see pages 92 and 93.
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Labor for Welding Only
Carbon Steel Material
NET MAN HOURS EACH
0.D. WALL THICKNESS IN INCHES
Pipe

Inches 375 .500 750 1.00 1.25 1.50 1.75 2.00
26 8.4 11.4 15.1 20.2 26.7 345 43.4 52.5
28 10.0 13.1 16.4 22.2 29.3 37.3 46.4 55,7
30 12.5 15.2 18.9 24.1 31.7 39.8 49.6 58.9
32 15.5 179 21.5 26.7 34.9 43.0 52.7 62.1
34 194 21.5 24.4 29.5 39.3 46.1 56.3 65.4
36 23.0 24.7 27.8 33.2 45.2 52.0 62.3 71.7
38 27.0 28.9 32.0 37.1 52.0 58.8 68.6 78.1
40 31.6 34.2 36.8 415 59.7 66.3 75.4 85.2
42 36.9 40.4 42.5 46.6 68.8 75.0 82.8 92.9
44 42.8 46.6 49.9 57.0 74.9 83.2 90.3 101.2
46 48.3 53.1 58.3 67.9 82.7 91.5 98.3 109.6
48 54.5 59.9 68.1 79.1 90.9 99.9 106.8 118.1
54 61.4 67.6 795 92.2 99.7 109.3 116.0 127.3
60 69.0 76.2 92.9 1074 1095 1194 126.0 137.2
2.75 2.50 2.75 3.00 3.25 3.50 3.75 4.00

26 61.7 85.0 96.3 110.0 123.5 138.5 159.7 180.4
28 6.0 91.0 104.4 117.5 138.2 150.3 174.8 195.2
30 68.3 99.5 1129 126.5 144.2 161.1 185.3 209.3
32 714 104.0 118.9 1329 153.0 170.2 196.9 222.9
34 76.9 110.0 126.5 142.2 161.4 180.4 209.3 237.9
36 83.0 1175 134.9 150.7 171.7 192.2 2225 250.0
4.25 4.50 475 5.00 5.25 5.50 5.75 6.00
26 203.3 2259 243.9 261.7 276.8 298.2 323.7 345.7
28 219.8 244.9 261.4 280.1 299.6 322.0 345.5 367.5
30 2349 258.4 2815 301.1 322.3 343.4 371.1 400.0
32 250.0 277.1 298.2 319.3 343.4 365.9 394.6 424.7
34 268.1 298.2 319.3 340.9 366.9 391.5 421.6 451.7
36 282.5 313.2 337.4 360.8 387.0 412.6 445.7 478.3

For General Notes on wvlding, see pages 92 and 93.
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90° WELDED NOZZLES
Labor for Cutting and Welding Carbon Steel Material
NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size & OD Sizes & OD Sizes

Ins. 3/8”" Thick 1/2" Thick 20 30 40 60 80 100 120 140 160
1 2.1 2.2 - -- 2.1 - 2.2 - -- - 31
1-1/4 2.2 24 - -- 2.2 - 2.4 - - - 1.6
1-1/2 2.4 2.6 - -- 24 - 2.6 -- - - 4.0
2 2.5 3.1 - -- 25 - 3.1 -- - - | 53
2-1/2 2.8 3.8 s - 28| - 38| - - —- | 59
3 3.2 4.4 - -- 3.2 - 4.4 - -- - 6.6
3-1/2 3.7 4.9 -- -- 3.7 - 4.9 - -- -- -
4 4.0 5.6 -- - 4.0 - 5.6 -- 7.0 - 8.6
5 5.1 6.9 -- -- 5.1 -- 6.9 - 8.6 - 10.7
6 54 7.5 -- - 5.4 - 7.5 - 10.9 - 13.9
3 6.3 8.9 6.3 6.3 6.3 8.3 89 {120 | 152 § 186 | 215
10 71 10.3 7.1 7.1 711103 126 | 16.4 § 21.1 | 2783 | 328
12 8.1 11.8 8.1 8.1 99 13.1| 17.0 § 235 | 28.7 | 347 | 392
140D 93 13.6 93 93| 116 | 16.0 § 227 | 289 | 346 | 389 | 479
16 0D 10.6 15.2 106 | 106 | 152 | 202§ 268 | 365 | 414 | 457 | 55.3
180D 11.6 16.3 116 | 151 | 19.1 | 254 § 30.1 | 44.1 | 49.0 | 53.0 | 69.2
20 0D 13.0 18.3 130 | 183 | 223 § 326 | 354 | 51.0 | 559 | 60.8 | 77.7
24 OD 142 19.8 142 } 212 | 277 § 41.7 | 46.0 | 648 | 69.7 | 77.8 | 90.9

All nozzles other than 90°should be charged at the man hours shown for 45° nozzles.

Pipe Thickness: Wall thickness of the pipe used for the nozzle determines the man hours that will apply. For
nozzles of double extra strong pipe thickness, use schedule 160 man hours.

Reinforcement: Man hours given above are for plain welded nozzles only. For use of gusset plates, etc., as stiffeners
not for reinforcement, add 25% to the net man hours shown above. If reinfc t is required and
produced by building up the nozzle weld, or by the use of reinforcing rings or saddles as specified use man
hours for 90° reinforced nozzles.

Preheating: If specified or required by codes, add for this operation. See man hours for preheating. The size and wall
thickness of the header (not the size of the nozzle) determines the preheating man hours.

Stress Relieving: Stress relieving of welds in carbon steel materials is required by the A.S.A. code for presgsure
piping, where the wall thickness is 3/4” or greater. The size and wall thickness of the header determines the
man hours to be used for stress relieving.

All pipe sizes shown below the ruled line are 3/4” or greater in wall thickness and must be stress relieved.
Where stress relieving is required an extra charge should be made. See man hours for stress relieving.

For General Notes on welding, see page 92,
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90° WELDED NOZZLES—REINFORCED

Labor for Cutting and Welding Carbon Steel Material

NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS
Size & OD Sizes & OD Sizes
Ins. 3/8" Thick 1/2" Thick 20 30 40 60 80 100 120 140 160
1-1/2 5.0 5.4 - -- 5.0 - 5.4 -- - -- 7.7
2 53 5.9 - 5.3 -- 5.9 - -- -- 9.9
2-1/2 5.8 7.0 -- -- 5.8 - 7.0 - - - 10.8
3 6.7 7.9 - - 6.7 -- 7.9 -- -~ - 12.0
3-1/2 7.5 8.7 - - 75 -- 8.7 -- - - -
4 8.1 10.0 - - 8.1 - 10.0 - 12.5 - ! 153
5 9.8 11.8 - -- 9.8 -- 11.8 -- 15.1 - 18.4
6 10.2 12.8 - -~ 10.2 -- 12.8 -- 18.5 -- 23.1
8 11.7 145 117 } 117 | 11.7 | 134 | 145 | 198 | 245 §293 32.8
10 12.7 16.3 12,7 | 127 | 127 | 163 | 202 | 26.0 § 31.0 | 348 391
12 14.2 18.3 142 (142 | 153 | 203 | 26.3 § 355 | 39.5 | 44.6 ‘l 47.7
14 0D 16.0 20.7 16.0 | 16.0 | 17.8 | 243 | 345 | 44.0 | 468 | 5286 60.6
16 OD 17.9 23.2 179 [ 179 | 228 | 30.1 | 40.1 | 548 | 57.5 | 60.6 70.0
180D 19.1 23.8 19.1 | 221 | 300 | 374 450 | 595 | 61.9 | 653 87.6
200D 211 26.6 21.1 {264 | 323 | 472 | 555 | 63.8 | 738 | 846 98.4
240D 22.3 277 223 | 303 | 365 || 525 | 595 | 724 | 85.7 | 99.0 | 115.0

All Nozzles other than 90° should be charged at the man hours shown for 45° nozzles.

Pipe Thickness: Wall thickness of the pipe used for the nozzle determines the man hours that will apply. For
nozzles of double extra strong pipe thickness use schedule 160 man hours.

Reinforcement: Man hours given above include the labor requirements for reinforcement produced by building up
the nozzle weld, or by the use of reinforcing rings or saddles as may be specified.

Preheating: If specified or required by code, add for this operation. See man hours for preheating. The size and wall
thickness of header (not the size of the nozzle) determines the preheating man hours.

Stress Relieving: Stress relieving of welds in carbon steel material is required by the A.S.A. code for pressure
piping, where the wall thicknessis 3/4" or greater. The size and wall thickness of the header determines the
man hours to be used for stress relieving. All pipe sizes shown below the ruled line are 3/4" or greater in
wall thickness and must be stress relieved. Where stress relieving is required an extra charge should be
made. See man hours for stress relieving.

For General Notes on welding, see page 92.
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LARGE O.D. 90° NOZZLE WELDS

Labor for Cutting and Welding

Carbon Steel Material
NETMAN HOURS EACH
NON-REINFORCED 90° NOZZLE WELDS
0.D. WALL THICKNESS IN INCHES
Pipe
Inches 375 .500 750 1.00 1.25 1.50 1.75 2.00 2.25
26 24.8 29.0 319 454 53.3 68.4 78.7 89.0 104.5
28 28.1 332 34.7 50.0 58.6 74.7 84.1 94.3 110.1
30 33.2 38.2 40.0 54.2 63.5 79.4 89.8 99.7 1168
32 387 43.3 45.9 59.8 69.7 86.0 95.6 104.9 120.7
34 46.6 48.1 51.7 66.4 78.6 924 102.1 1106 130.2
36 53.1 55.1 59.1 74.7 90.3 103.8 1130 121.3 140.4
38 60.8 62.2 68.0 844 104.0 117.4 125.6 1323 151.7
40 68.7 70.3 78.2 95.3 119.5 132.6 1394 144.2 163.9
42 776 79.4 89.9 107.7 137.5 149.9 154.7 157.1 177.0
48 85.0 90.6 102.5 123.0 156.9 171.1 176.8 179.6 202.3
54 95.6 102.0 115.3 138.3 176.5 192.5 198.8 202.0 227.5
60 106.2 113.3 128.1 153.6 196.1 213.8 220.9 224.4 252.8
REINFORCED 90°NOZZLE WELDS
375 .500 750 1.00 1.25 1.50 1.75 2.00 2.25
26 34.3 40.4 44.1 53.6 62.5 80.8 102.0 123.3 145.1
28 388 46.0 48.1 58.5 68.4 87.6 108.9 131.0 152.7
30 459 53.0 55.5 63.6 74.6 93.5 116.5 138.4 160.6
32 53.6 59.8 63.1 70.6 82.0 100.9 123.9 145.8 167.7
34 64.8 66.9 71.7 78.0 92.3 108.6 1325 153.4 180.9
36 74.6 76.5 81.8 87.6 106.1 1221 146.2 168.4 194.8
38 81.1 87.2 93.3 99.0 122.0 138.1 161.0 183.6 210.4
40 95.3 994 106.4 i11.9 140.4 156.0 177.0 200.1 2273
42 107.6 113.3 121.3 126.4 161.4 176.3 194.8 218.2 245.6
48 123.0 129.7 138.8 144.4 184.7 201.7 222.5 249.2 280.4
54 138.3 146.0 156.1 162.5 207.7 226.8 250.4 280.4 3154
60 153.6 162.1 173.5 180.5 230.8 252.0 278.2 311.5 350.5

For General Notes an welding, see pages 92, 96. and 97.
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45° WELDED NOZZLES

Labor for Cutting and Welding

Carbon Steel Material
NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size | &ODSizes | & ODSizes

Ins. | 3/8"Thick|1/2" Thick| 20 30 40 80 80 100 120 140 160
1 2.8 2.9 -- - 2.8 - 2.9 -- ~- - 4.1
1-1/4 2.9 3.2 -- -- 2.9 -- 3.2 -- -- -- 4.7
1-1/2 3.2 3.6 - - 3.2 -- 3.6 - -- -- 5.4
2 3.3 4.1 -- - 3.3 - 4.1 -- -- -- 7.1
2-1/2 3.8 5.1 -- -- 3.8 -- 5.1 -- -- -- 7.9
3 4.4 5.9 -- -- 4.4 - 5.9 -- -- - 8.9
3-1/2 4.9 6.4 -- -- 4.9 - 6.4 - -- -- -
4 5.5 7.6 -- -- 5.5 -- 6 -- 9.4 - 11.4
5 8.7 9.1 - -- 8.7 -- 9.1 -- 11.7 -- 14.4
(] 1.1 10.0 - -- 7.1 -- 10.0 - 14.5 -- 18. 4
8 8.6 11.7 8.6 8.6 8.6 ) 11.1] 11.7 |15.9 | 20.1F 25.1 | 28.8
10 9.6 13.7 9.6 9.6 9.6 | 13.7| 16.6 |21.8 0 28.1 | 36.2 | 43.7
12 10.9 15.7 10.9 | 10.9| 13.0 | 17.5] 22.9 }24.2 | 38.6 | 45.7 | 52.2
14 OD 12. 4 18.2 12.4 | 12.4 ] 15.3 | 21.4] 30.1 |38.4 | 45.9 | 51.6 | 64.2
16 OD 14.2 20.2 14.2 | 14.2 | 20.2 | 26.8] 35.3 |48.7 | 54.8 | 612 | 74.1
18 OD 156.5 21.8 15.5 ] 20.1 | 25.5 | 34.3) 40.6 |59.1 | 65.7 71.0 | 92.7
20 OD 17.1 23.7 17.1 | 22.7 | 29.6 J 43.3| 46.9 | 683 | 749 81.5 |104.1
24 OD 18.8 28.6 18.8 | 318 | 35.5 ) 480 | 550 | 86.8 934 | 1043 (1218

Pipe Thickness: Wall thickness of the pipe used for the nogzzle determines the man hours that
will apply. For nozzles of double extra strong pipe thickness, use schedule 160 man hours.

Reinforcement: Man hours given above are for plain nozzles only. For use of gusset plates,
etc., as stiffeners, not for reinforcement, add 25% to the net man hours shown above. If
reinforcement {8 required and produced by building up the nozzle weld, or by the use of
reinforcing rings or saddles as specified use man hours for 45° reinforced nozzles.

Preheating: It specified or reguired by codes, add for this operation. See man hours for pre-
heating. The size and wall thickness of the header (not the size of the nozzle) determines
the preheating man hours.

Stress Relieving: Stress relieving of welds in carbon steel material is required by the A. S. A.
code for pressure piping, where the wall thickness is 3/4" or greater. The size and wall
thickness of the header determines the man hours to be used for stress relieving. All pipe
sizes shown below the ruled line are 3/4" or greater in wall thicknesa and must be stress
relieved. Where stress relieving is required an extra charge should be made. See man
hours for stress relieving.

(Feneral Notes: For additional notes on welding see page 92.
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45° WELDED NOZZLES—REINFORCED

Labor for Cutting and Welding

Carbon Steel Material
NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size |&ODSizes | &ODSizes

Ins. |3/8" Thick|1/2" Thick| 20 30 40 60 80 100 120 140 160
1-1/2 6.8 7.1 - - 6.8 -- 7.1 -- -- -- 10.2
2 6.9 7.7 -- -- 6.9 -- 7.7 -- -- -- 13.3
2-1/2 7.8 9.3 -- -- 7.8 -- 9.3 -- -~ -~ 14.6
3 8.7 10.5 -- -- 8.7 -- 10.5 -- -- .- 16.1
3-1/2 10.0 11.6 -- - 10.0 -- 11.6 -- -- -- --
4 11.2 13.5 -- -- 11.2 -- 13.5 - -- -- 20.2
5 13.1 15.8 -~ -- 13.1 -- 15.8 -- == -- 25.0
8 13.8 17.1 == == 13.8 -- 17.1 -- - et | 31.4
8 15.8 21. 6 15.8 | 15.8 | 15.8 | 18.1 | 21.6 [26.4 | 32.8 ] 39.8 | 44.5
10 17.3 21.7 17.3 | 17.3 | 17.3 | 21.7 | 26.0 [32.1 l 44.5 | 48.9 | 53.2
12 19.2 24.3 19.2 | 19.2 | 20.5 | 27.1 ] 35.4 ] 45.7 | 51.7 | 60.8 | 70.9
14 OD 21.0 27.6 21.0 | 21.0 | 23.4 | 32.6] 45.9 [52.6 [ 62.2 | 705 | 812
16 OD 23.7 30.2 23.7 | 23.7 | 30.2 | 40.1] 52.9 {65.7 | 82.6 | B48 | 938
18 OD 25.5 31.6 25.5 | 29.4 | 37.4 { 50.2§ 59.5 79.7 82.9 875 11174
20 QD 28.2 35.6 28.2 | 35.6 | 43.4 | 62.9 | 71.3 | 855 98.9 | 1134 {1319
24 OD 29.5 38.4 29.5 | 387 | 51.1]171.2 | 768 97.1 | 114.8 | 132.7 | 154.1

Pipe Thickness: Wall thickness of the pipe used for the nozzle determines the man hours that
will apply. For nozzles of double extra strong pipe thickness, use schedule 160 man hours.

Reinforcement: Man hours given above includes the labor requirements for reinforcement pro-
duced by building up the nozzle weld, or by the use of reinforcing rings or saddles as may
be specified.

Preheating: If specified or required by codes, add for this operation. See man hours for pre-
heating. The size and wall thickness of the header (not the size of the nozzles) determines
the preheating man hours.

Stress Relieving: Stress relieving of welds in carbon steel material is required by the A. 8. A.
code for pressure piping, where the wall thickness is 3/4" or greater. The size and wall
thickness of the header determines the man hours to be used for stress relieving. All pipe
sizes shown below the ruled line are 3/4" or greater in wall thickness and must be stress
relieved. Where stress relieving is required an extra charge should be made. See man
hours for stress relieving.

For Genertl Notes on welding, see page 92,
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LARGE O.D. 45° NOZZLE WELDS
Labor for Cutting and Welding
Carbon Steel Material
NET MAN HOURS EACH
NON-REINFORCED 45° NOZZLE WELDS
0.D. WALL THICKNESS IN INCHES
Pipe
Inches 375 500 .750 1.00 1.25 1.50 1.75 2.00 2.28
26 33.2 38.7 426 60.8 71.0 91.8 105.1 118.6 1395
28 37.2 44.4 46.1 66.6 77.6 99.4 112.2 125.7 146.8
30 44.1 51.0 53.2 722 84.6 106.2 119.9 133.0 154.2
32 514 57.6 60.7 80.1 93.0 114.7 127.4 140.2 161.1
34 62.2 64.4 68.8 88.5 104.8 123.1 136.3 147.4 173.8
36 71.6 73.4 78.7 99.4 120.4 138.5 150.5 161.9 187.0
38 80.9 83.8 90.6 112.3 138.5 156.6 165.7 176.5 2023
40 91.5 95.5 104.2 127.0 159.4 176.9 182.2 192.3 218.3
42 103.4 108.8 119.9 143.4 183.3 199.9 207.8 224.7 235.8
48 1184 124.6 137.1 163.7 209.6 226.6 237.3 256.5 269.0
54 133.2 140.2 154.2 184.2 235.8 254.9 267.0 288.6 302.7
60 148.0 155.8 171.3 204.6 262.0 283.2 296.7 320.7 336.3
REINFORCED 45° NOZZLE WELDS
375 .500 750 1.00 1.25 1.50 1.75 2.00 2.25
26 459 53.7 58.9 75.0 83.3 107.6 136.1 164.4 193.3
28 51.6 61.4 64.1 78.0 91.3 116.8 145.3 1745 203.8
30 61.1 70.7 74.0 84.8 99.4 124.8 155.2 184.4 214.1
32 715 79.8 84.3 94.0 109.4 134.5 165.2 194.5 223.5
34 86.3 89.3 95.6 104.0 123.1 144.7 176.6 204.6 241.1
36 99.2 101.8 109.2 116.8 141.5 162.7 194.9 2244 250.8
38 112.1 116.2 124.5 132.0 162.7 183.8 214.6 244.7 280.7
40 126.7 132.4 142.0 149.2 187.1 207.8 236.0 266.7 303.1
42 143.3 150.9 161.9 168.6 215.2 234.8 259.6 290.8 3275
48 163.7 172.8 185.3 192.6 245.8 268.5 296.8 332.5 374.4
54 184.2 194.3 208.4 216.6 276.6 302.1 333.9 374.1 421.1
60 204.6 2159 2315 240.7 307.3 335.6 371.0 415.6 468.0

For General Notes on welding, see pages 92, 96, and 97.
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CONCENTRIC SWEDGED ENDS

Labor For Welding
Carbon Steel Material
NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size |&ODSBizes|& ODSizes

Ins. |3/8"Thick|1/2" Thick| 20 30 40 80 80 100 120 140 160
2 1.8 2.1 -- -- 1.6 -- 2,1 -- -- -- 3.2
2-1/2 1.8 2.4 -- - 1.8 - 2.4 -- -- -- 3.8
3 2.0 2.8 -- -- 2,0 | -- 2,8 -- - -- 4.5
3-1/2 2.3 3.2 - -- 2.3 -- 3.2 -- - -- --
4 2.8 3.8 -~ -- 2.6 -- 3.8 -- 5.4 -- 8.4
5 3.5 4.8 - - 3.5 -- 4.8 - 7.8 -- 9.0
8 4.1 6.2 == -- 4.1 b 6.2 e 10. 2 b 11.68
8 5.9 9.2 -- 5.9 5.9 - 9.2 | 11.9 | 15.6 | 18.3 | 20.1
10 7.8 12. 4 -- 7.8 7.8 | 12.4 | 14.6 | 18.6 | 26.7 -- 34.8
12 10.3 18.5 -- 10.3 | 15.6 | 19.4 | 24.8 | 32.9 | 43.9 | -- 50. 4
140D 13.6 22.9 13.6 | 13.8 | 22.1 } 27.5 | 35.8 | 45.0 | 62.3 -- --
186 OD 19.4 29.3 19.4 | 19.4 | 29.3 | 34.7 | 39.5 | 51.2 | 68.8 -- --
18 OD 23.17 38.5 23.7 | 35.8 | 45.0 | 64.1 -- -- - -- --
20 0D 27.5 43.1 27.5 | 43.1 | 50.4 | 76.8 -- -- -- -- .-
24 OD 36.6 59.6 36.6 | 59.6 -- - -- -- -- -- --
Pipe Thickness: The wall thickness of the pipe determines the man hours that will apply. For

swedged ends on double extra strong pipe thickness, use schedule 160 man hours.

Ends: All man hours are based on ends being furnished either plain or beveled for welding.

Unlisted Sizes: Unlisted sizes take the next higher listing.
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ECCENTRIC SWEDGED ENDS

Labor For Welding

Carbon Steel Material

NET MAN HOURS EACH
Standard Extra
¢ Heavy Pipe SCHEDULE NUMBERS

Size |[&ODSizes| & ODSizes

Ins. }8/8" Thick| 1/2" Thick| 20 30 40 60 80 100 | 120 | 140 | 160
2 1.8 2.2 -- -= 1.8 -- 2.2 -- -- -- 3.9
2-1/2 2.0 2.9 - -- 2.0 - 2.9 ~-- - -- 4.6
3 2.3 3.2 -- -- 2.3 - 3.2 -- -- -- 5.2
3-1/2 2.6 3.8 -- -- 2.8 -- 3.8 -- -- -- --
4 3.1 4.5 -- - 3.1 -- 4.5 -- 7.1 -- 7.6
5 4.0 6.0 -- -- 4.0 -- 6.0 -- 9.4 - 10. 4
[} 4.9 7.1 -- -- 4.9 -- 7.1 -- 12.8 - 14.4
8 7.3 11.9 7.3 7.3 7.3 -- 11.9 | 20.5 | 20.1] 22.1] 24.1
10 10.0 16.2 10.0 | 10.0 | 10.0 | 18.2 {20.1 | 24.8 | 32.1 - 45.8
12 13.17 21.1 13.7 | 13.7 | 21.1| 25.8 {32.9 | 43.9 | 56.8 -- 64.0
14 OD 19.4 30.2 19.4 | 19.4 | 31.0| 37.5 [45.8 | 58.6 | 80.5 . --
16 OD 27.4 40.2 27.4 | 27.4 | 40.2 | 47.6 | 52.3 1 68.8 | 89.7| ~-- --
18 OD 32.5 54.9 32.5 | 32.5 | 60.4 | 85.2 -- -- -- - --
20 OD 36.0 62.9 36.0 | 36.0 | 68.8 [100.7 -- -- -- -- -
24 OD 51.3 82.4 51.3 | 51.3 -- -- - - -- .- --
Pipe Thickness: The wall thickness of the pipe determines the man hours that will apply. For

swedged ends on double extra strong pipe thickness, use schedule 160 man hours.

Ends: All man hours are based on ends being furnished either plain or beveled for welding.

Unlisted Sizes: Unlisted sizes take the next higher listing.
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END CLOSURES—PRESSURE TYPE
Carbon Steel Material
NET MAN HOURS EACH
SCHEDULE NUMBERS

Nom. | Standard Extra

Pipe Pipe Heavy Pipe XX Hy.
Size |&ODSizes | & ODSizes or
Ins. |3/8" Thick | 1/2" Thick 40 60 80 100 120 140 160
1-1/2 0.9 1.0 0.9 -- 0.9 - -- -- 2.3
2 1.2 1.3 1.2 -- 1.3 -- -- -- 3.5
2-1/2 1.3 1.5 1.3 -- 1.5 .- == - 4.3
3 1.5 1.8 1.5 -- 1.8 -- -- - | 4.5
3-1/2 1.6 2.1 1.6 -- 2.1 -- -- - --
4 1.8 2.4 1.8 -- 2.4 -- 5.6 -- 8.0
5 2.3 2.9 2.3 -- 2.9 -- 7.5 -- 7.9
] 2.6 3.3 2.6 -- 3.3 -- 9.3 == 10. 2
8 3.7 4.7 3.7 -- 4.7 8.9 12.5 14.8 15.6
10 4.6 5.9 4.6 5.9 10.3 12,7 21.4 23.0 24.7
12 5.5 7.2 6.7 7.7 13.0 18.9 28.6 31.2 33.7
14 6.6 8.6 8.0 9.9 15.1 20.9 329 44.5 463
18 T.4 9.7 9.7 12.5 16.6 23.5 37.9 6.1 AR
18 9.0 11.3 13.9 16.2 21.8 29.6 42.8 7.6 713
20 9.7 12,5 16.8 19.8 27.0 4508 47.8 8.1 -
24 10.6 14.9 19.6 23.5 322 2.1 522 - --

Pipe Thickness: Wall thickness of pipe determines the man hours that will apply. For double
strong pipe thickness use schedule 160 man hours.

Construction: End closures such as orange peel, saddle, or flat plate type.

Preheating: f specified or required by codes, add for this operation. See man hours for pre-
heating.

Stress Relieving: Stress relieving of welds in carbon steel material is required by the A.S. A.
Code for pressure piping where the wall thickness is 3/4" or greater.

All sizes of butt welds shown below the ruled lines are 3/4" or greater inwall thickness
and must be stress relieved, if the end closure involves a circumferential weld. Where
stress relieving is required, an extra charge should be made. See man hours for stress
relieving.

Unlisted Sizes: Unlisted sizes take the next higher listing.
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105

HEAVY WALL END CLOSURES—PRESSURE TYPE

Carbon Steel Material

NET MAN HOURS EACH

NO};{li“al WALL THICKNESS IN.
ipe
Size 760 1.00 1.25 1.50 1.75 2.00 225 250

3 3.4 — — e — — -

1 - 8.1 9.6 10.9 — _ -

~ 9.9 11.6 14.1 14.8 - -

i - 15.8 18.5 21.0 237 25.8 274 -

5 - 16.6 14.5 2.1 249 271 2’ N 0K
10 - — 263 299 3.7 36.8 39.1 {18
12 — — - 41.3 46.7 51.0 3.0 578
14 — — ~ 47.7 53.9 58.8 62.3 66.7
16 - — — — 62.8 68.4 72.6 775
18 — — — — — 76.2 80.5 6.4
20 - - - — - 82.2 87.2 4.2
o= - — — — — 90.5 95.9 102.5
24 — — ~ — — 98.8 104.7 111.9

275 3.00 3.25 3.50 3.75 4.00 4,25 1.50

10 44.6 47.7 — — — — —

12 61.8 66.1 69.1 722 — - —

14 62.3 66.6 69.7 72.9 76.2 79.8 —

16 82.8 88.5 92.6 96.8 101.1 1056.7 —

15 92.4 98.8 103.4 108.0 112.8 117.9 —

20 99.7 106.6 111.5 116.6 121.8 127.2 132.3 136.9

2 109.6 117.2 122.7 128.3 134.0 140.1 145.6 1507

24 119.5 127.8 133.8 139.8 146.1 152.7 158.8 164.4
4.75 5.00 5.25 5,50 5.75 6.00

20 1425 147.5 152.7 1567.3 162.0 166.9

22 156.8 1624 168.0 173.1 178.3 183.6

24 1711 177.1 1684.4 185.9 194.6 200.4

Construction: End closures as such are field fabricated closures; orange peel, saddle, or flat plate type.

Preheating: If specified or required by ecodes, add for this operation. See man hours for preheating.

Stress Relieving: Stress relieving of welds in carbon steel material is required hy the A.S A, Code of Pressure Piping
where the wall thickness is #1” or greater.

All the above butt welds are 31" or greater and must be stress relieved, if end closure involves a circumferential

weld,

See respective man hour tables for stress relieving.
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LARGE O.D. PIPE END CLOSURES—PRESSURE
TYPE

Carbon Steel Material
NET MAN HOURS EACH

i}-D WALL THICKNESS IN.

1pe

In. 375 500 750 1.00 1.25 1.50 175 2.00
2 33.3 40.7 53.2 65.0 76.0 86.6 96.2
2% 35.2 430 570 69.7 815 92.6 102.8
30 36.9 452 60.1 735 8.9 976 108.2
32 385 471 62.5 6.5 89.4 101.6 112.7
ey 40.0 49.0 65.0 795 93.0 105.6 117.2
36 414 50.6 67.3 82.2 96.2 109.3 121.2
ot 2.8 52.4 69.6 85.2 100.0 1132 125.6
10 44.6 545 725 88.6 103.6 117.6 130.5
12 46.4 56.8 75.4 92.2 107.7 122.4 135.7
i 479 586 779 95.2 1113 126.4 140.2
16 AT 60.7 80.6 98,7 115.2 1:30.9 145.1
i 512 62.7 £3.2 101.7 118.9 135.1 149.9
i MR 66.9 5.9 108.7 127.1 144.3 160.0
G0 58.5 1.6 95.1 116.3 136.1 154.6 1715

2.25 2.50 2.75 3.00 3.25 3.50 175
26 4.7 124.8 133.5 142.0 1519 159.2 166.9
2 123.2 1340 143.3 152.5 163.1 1709 179.1
0 129.6 141.0 150.7 160.4 1716 179.8 1884
a2 135.0 146.9 157.1 167.1 178.8 187.4 196.4
34 140.3 152.7 163.2 173.7 185.9 194.8 204.1
36 145.1 1579 168.7 179.6 192.2 200.7 210.4
4.25 4.50 475 5.00 5.25 5.50 5.75

26 182.1 189.5 197.3 204.0 211.0 218.2 225.6
25 195.4 2034 211.3 219.0 226.4 234.1 242.0
0 205.7 214.1 222.8 230.3 238.1 246.3 254.6
xR 214.3 203.0 232.1 240.0 248.2 256.7 265.4
H 222.7 231.8 241.3 249.6 258.1 266.8 275.9
a6 229.6 239.1 2489 257.4 266.1 275.2 W5 |

Construction: End closures as such are field fabricated closures; orange peel, saddle, or flat plate type.
Preheatng I specified or required by codes, add for this operation, See man hours for preheating.

Stress Relieving: Stress relieving of welds in carbon steel material is required by the A8 A, Code of Pressure Piping
where the wall thickness i= 51" or greater.

Above wall thickness 750 through 6.00 must be stress relieved, if the end ¢losure involves a circumferential weld

See respective table for stress relieving.
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90° COUPLING WELDS AND SOCKET WELDS

Labor for Cutting and Welding

Carbon Steel Material
NET MAN HOURS EACH
Pipe 90°—3000 # 90°—6000 # SOCKET WELDS
Size Coupling Coupling Sch. 40 & 80 Sch. 100 &
Inches Weld Weld Pipe Heavier Pipe

1/2" or less 1.6 2.0 0.6 0.6
3/4 1.8 2.2 0.6 0.7
1 2.1 2.5 0.7 0.8
1-1/4 2.4 2.9 0.9 1.0
1-1/2 2.6 3.2 0.9 1.2
2 3.3 4.1 1.0 1.5
2-1/2 3.9 4.8 1.3 1.6
3 4.6 5.6 14 2.0

Man hours shown are for welding of coupling to the O.D. of the pipe only.

If couplings are to be welded to the I.D. of the pipe, add 50% to the above man hours. For pipe thickness up to 1 inch,
add an additional 12% for each 1/4 inch or fraction thereof of pipe thickness over 1 inch.

Any coupling welded to pipe heavier than schedule 160 should be man houred as a 6000 pound coupling.

For couplings welded at angles from 45° to less than 90° and couplings attached to fittings increase above man
hours 50%.

For couplings welded at angles less than 45% increase above man hours 75%.

Socket welds do not include cut. See respective man hour table for this charge.



108 Section Two—FIELD FABRICATION

’OLET TYPE WELDS
Labor Cutting And Welding
Carbon Steel Material
NET MAN HOURS EACH
Nominal Pipe Size Standard Extra Strong Greater Than
Weight and Extra Strong
Qutlet Header And 2000 # 3000 # and 6000 #
1/2 All Sizes 15 2.0 2.5
3/4 All Sizes 1.8 2.2 3.0
1 All Sizes 2.1 2.5 1.3
1-1/4 All Sizes 2.3 2.9 38
1-1/2 All Sizes 29 317 49
2 All Sizes 1.9 4.8 6.4
2-1/2 All Sizes 4.6 5.9 7.7
3 All Sizes 5.3 6.8 10.6
4 All Sizes 7.0 8.5 11.3
5 All Sizes 79 9.3 13.7
6 All Sizes 8.7 9.9 16.0
8 All Sizes 9.7 10.6 18.9
10 All Sizes 13.6 194 30.2
12 All Sizes 19.0 225 447
14 14" And 16" 23.8 26.5 53.9
14 18" And Larger 21.2 23.8 58.7
16 16” And 18" 28.4 304 70.4
16 20" And Larger 25.1 274 76.2
18 18" And 20" 33.7 36.9 91.0
18 24" And Larger 29.7 32.7 98.0
20 20" And 24" 40.9 44.9 100.9
20 26" And Larger 35.7 399 108.8
24 24" And 26" 62.7 73.3 1211
24 28" And Larger 52.8 63.4 130.5

Man hours are based on the outlet size and schedule except when the run schedule is greater than the outlet
schedule, in which case the man hours are based on the outlet size and run schedule.

For elbolet or latrolet welds and weldolets, thredolets, etc., that are attached to fittings or welded at any angle
other than 90°, add 50% to the above man hours.

For sweepolet attachment welds, add 150% to the above man hours.
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FLAME CUTTING PIPE—PLAIN ENDS

Labor For Straight Pipe Only
Carbon Steel Material
NET MAN HOURS EACH
Standard Extra Hvy.
Pipe Pipe & Pipe & SCHEDULE NUMBERS
Size 0.D. Size O.D. Sizes T —
Inches 3/8” Thick 1/2” Thick 20 30 40 60 80 100 120 140 l 160
2" Or Less 0.10 0.15 - -- 0.10 - 0.15 - - - i 021
2-1/2 0.12 0.17 - - 0.12 - 0.17 - - - 0.23
3 0.15 0.21 - - 0.15 -- 0.21 -- -- -- 0.28
4 0.21 0.28 -- - 0.21 - 0.28 -- 0.38 -- 0.41
5 0.24 0.36 - - 0.24 -- 0.36 - 0.44 -~ | 049
8 0.33 0.45 - - 0.33 - 0.45 - 0.56 - 063
8 0.46 0.64 046 | 046 | 046 | 0.59 | 064 | 0.76 | 0.86 | 0.97 | 1.14
10 0.64 0.92 064 | 064 | 064 | 092 | 099 | 1.09 | 1.24 | 1.43 | 1.73
12 0.70 1.09 070 {070} 086 | 1.30 | 1.37 | 148 | 1.73 | 1.81 | 2.05
14 0.D. 0.98 1.30 098 {098 | 1.15 | 1.44 | 1.67 | 1.78 | 1.96 | 2.30 | 2.42
16 0.D. 1.09 1.61 109 | 109 | 1.61 | 1.78 | 1.90 | 2.13 | 2.30 | 2.59 | 293
180.D. 1.42 2.01 142 | 165 | 201 | 224 | 236 | 266 | 2.83 | 3.19 | 3.72
200.D. 1.71 2.24 171 | 230 | 248 | 266 | 2.83 | 3.13 | 3.30 | 3.84 | 4.37
24 0.D. 2.60 3.30 260 | 348 | 366 | 3.84 | 3.95 | 431 | 478 | 537 | 6.08

For mitre cuts less than 30°, add 50% to the above man hours.
For mitre cuts 30° or greater, add 100% to the above man hours.

Man hours are for cutting pipe with plain ends only and do not include beveling, threading, etc. See appropriate
man hour tables for these operations.

For cutting the ends of bends or trimming fittings, add 50% to the above man hours.
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FLAME CUTTING HEAVY WALL PIPE—PLAIN ENDS

Labor For Straight Pipe Only

Carbon Steel Material
NET MAN HOURS EACH
Nominal WALL THICKNESS IN INCHES
Pipe
Size 750 1.00 1.25 1.50 1.75 2.00 2.25 2.50

3 0.53 0.94 -- -- -- -- - --
4 0.94 1.12 1.59 1.77 -~ - -- -
5 -- 1.30 1.65 2.00 2.24 2.54 -~ -
6 -- 1.59 1.89 2.24 2.54 2.77 3.19 -
8 - 1.89 2.24 2.48 2.89 3.13 3.48 4.07
10 -- -- 2.48 2.77 3.13 3.42 3.84 437
12 - - - 3.13 3.36 3.84 4.25 4.78
14 -- - - 3.60 3.72 4.13 4.60 5.25
16 -- - -- - 4.31 4.96 5.61 6.14
18 - - - -- -- 4.60 6.14 6.84
20 - - - - -- 6.14 6.84 773
22 - -- -- - - - - 8.38
24 -- -- - -- - - - 9.50

2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50
10 | 4.72 5.02 - - - -- --
12 5.31 5.72 6.14 6.61 - - -
14 i 5.84 6.31 6.61 7.49 8.02 8.79 --
16 | 6.67 7.20 7.73 8.38 9.09 9.97 --
18 7.49 8.02 8.79 9.50 10.27 11.39 -- -
20 8.26 8.91 9.79 10.68 11.56 12.57 13.63 14.63
22 9.26 10.03 10.68 11.86 12.92 13.92 14.99 16.11
24 10.27 11.15 12.10 13.22 13.92 15.46 16.87 18.47

4.75 5.00 5.25 5.50 5.75 6.00
20 15.64 16.58 17.70 18.64 19.77 20.77
22 17.23 18.35 19.35 20.41 21.54 22.72
24 19.94 21.00 22.30 23.60 2478 26.14

For mitre cuts less than 30°, add 50% to the above man hours.
For mitre cuts 30° or greater, add 100% to the above man hours.

Man hours are for cutting pipe with plain ends only and do not include beveling, threading, etc. See appropriate
man hour tables for these operations.

For cutting the ends of bends or trimming fittings, add 50 to the above man hours,
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Labor for Straight Pipe Only
Carbon Steel Material
NET MAN HOURS EACH
0O.D. WALL THICKNESS IN INCHES
Pipe

Inches .375 500 750 1.00 1.25 1.50 1.75 2.00
26 4.13 5.49 6.20 6.67 6.84 7.20 7.49 7.73
28 4.78 5.96 6.67 7.20 7.49 7.29 7.91 8.20
30 5.07 6.43 7.20 7.49 7.91 8.20 8.44 8.79
32 5.61 6.84 7.55 8.02 8.38 8.79 9.09 9.26
34 6.14 7.55 8.14 8.61 8.91 9.26 9.62 9.85
36 6.84 8.20 8.79 9.26 9.62 9.97 10.27 10.62
38 7.72 8.44 9.50 9.97 10.27 10.74 11.33 11.68
40 861 9.62 10.38 10.68 11.15 11.62 12.10 12.57
42 9.62 10.97 11.39 11.68 12.10 12.74 13.22 13.63
44 10.92 12.04 12.57 12.92 13.45 13.87 14.34 14.81
46 12.21 13.22 13.81 14.10 14.57 15.16 15.69 16.11
48 13.81 14.51 14.99 15.46 15.93 16.40 17.05 17.46
54 15.53 16.32 16.85 17.39 17.91 18.44 19.18 19.65
60 17.25 18.14 18.73 19.32 19.91 20.50 21.31 21.83
2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00

26 8.14 10.50 11.39 12.27 13.22 14.34 14.99 16.58
28 8.79 11.15 11.63 12.57 13.57 14.81 15.52 16.99
30 9.26 11.68 12.04 12.92 14.16 15.28 15.93 17.52
32 9.79 12.27 12.74 13.45 14.63 15.75 16.40 18.00
34 10.38 12.92 13.39 13.87 15.22 16.23 16.87 18.47
36 10.97 13.45 13.92 14.34 15.69 16.87 17.52 19.12

4.25 4.50 4.75 5.00 5.25 5.50 5.75 6.00

26 18.00 19.53 20.95 22.30 23.72 25.19 26.61 28.03
28 18.47 20.06 21.42 22.95 24.19 25.67 27.08 28.50
30 18.94 20.41 22.00 23.42 24.78 26.14 27.55 28.97
32 19.53 21.00 22,48 23.90 25.25 26.67 28.03 29.50
34 20.06 21.59 23.00 24.37 25.78 27.26 28.67 30,09
36 20.53 22.13 23.60 25.00 26.43 27.73 29.21 30.74

For General Notes, see the bottom of page 110.
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FLAME BEVELING PIPE FOR WELDING
“V” Type Bevels

Labor for Straight Pipe Only

Carbon Steel Material
NET MAN HOURS EACH
Pipe | Standard |Extra Hvy.
Size Pipe & Pipe & SCHEDULE NUMBERS
Inches |0.D. Sizes | 0.D. Sizes

3/8” Thick | 1/2" Thick 20 30 40 60 80 100 120 140 160
2"orless| 0.08 0.12 - - 0.08 - 0.12 - - - 0.16
2-1/2" 0.09 0.14 -- - 0.09 -- 0.14 -- - -- 0.18
3 0.12 0.16 - - 0.12 - 0.16 -~ -~ - 0.22
4 0.16 0.22 - - 0.16 - 0.22 - 0.30 - 0.32
5 0.20 0.28 -- - 0.20 - 0.28 - 0.35 - 0.39
6 0.26 0.35 - - 0.26 - 0.35 - 0.45 - 0.49
8 0.37 0.51 0.37 0.37 0.37 0.46 0.51 0.60 0.68 0.75 .-
10 0.51 0.72 0.51 0.51 051 | 072 | 0.78 {086 | 0.95 PR
12 0.55 0"86 055 | 055 | 0.68 1.02 1.08 1.18 -- - I -
140.D. 0.57 1.02 077 | 0.77 | 091 1.13 1.31 - - - -
16 0.D. 0.86 1.27 0.86 0.86 1.27 1.40 1.55 -- - |- l -
180.D. 1.11 1.58 111 1.30 1.58 1.77 -~ -- -- : s
200.D. 1.35 1.77 135 | 1.82 | 195 | 215 -- - - l - E -
240.D. 2.04 2.60 2.04 | 274 | 2.88 - - - - l - [ -

For mitre bevels add 50% to the above man hours.

Above man hours are for flame “V” beveling only and do not include cutting or internal machining. See respective
man hour tables for these charges.

For beveling on the ends of bends or shop trimmed fittings, add 50% to the above man hours.
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FLAME BEVELING LARGE O.D. PIPE FOR WELDING

Labor For Straight Pipe Only

Carbon Steel Material
NET MAN HOURS EACH
0.D. Pipe WALL THICKNESS IN INCHES
Size
Inches 375 .500 750
26 3.27 4.31 4.87
28 3.75 468 5.24
30 4.00 5.05 5.69
32 4.43 539 5.95
34 4.84 5.95 6.43
36 5.39 6.47 6.91
15 6.10 717 7.47
40 6.80 7.85 8.18
42 7.59 4.66 8 96
44 8.59 9.48 9 88
46 9.63 10.41 10.89
48 10.89 11.45 11.82
54 12.25 12.87 13.31
60 13.62 14.31 14.79

For Mitre Bevels add 50% to the above man hours.

Above man hours are for flame “V” beveling only and do not include cutting or internal machining. See respective
man hour tables for these charges.

For beveling on the ends of bends or shop trimmed fittings, add 50% to the above man hours.
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THREADING PIPE—INCLUDING CUT

Labor For Cut and Thread Only

Carbon Steel Material
NET MAN HOURS EACH
Standard Extra Hvy.
Pipe Pipe & Pipe & SCHEDULE NUMBERS
Size 0.D. Sizes 0.D. Sizes

Inches 3/8" Thick 1/2" Thick 20 30 40 60 80 100 120 140 160
2" or Less 0.20 0.30 - - 0.20 - 0.30 - - - 0.42
2-1/2 0.27 0.40 -~ - 0.27 -- 0.40 - -- -- 0.47
3 0.30 0.42 -- -- 0.30 - 0.42 - -- - 0.58
4 0.42 0.58 - -~ 0.42 -- 0.58 - 0.84 -- 0.90
5 0.54 0.78 - -~ 0.54 -- 0.78 - 0.91 - 107
6 0.70 0.93 -- - 0.70 - 0.93 - 1.18 -- 1.35
8 0.97 1.35 0971 097 | 097 | 126 | 135 | 1.64 | 1.83 | 2.04 | 2.38
10 1.38 1.84 138 { 138 1.38 | 1.84 | 211 | 244 | 258 {3.08 | 3.65
12 1.53 2.44 153 | 1.53 | 2.07 | 2.75 [ 290 | 3.17 | 3.65 | 414 | 4.38
140.D. 207 2.67 207 | 207 ) 267 | 295 |3.39 | 385 | 4.14 - ‘ -
16 0.D. 237 3.45 237 237 345 [ 3.71 | 414 | 438 | 487 -- I; -
180.D. 2.95 4.14 2951 3.65 | 414 | 438 | 487 | 542 -- T
20 0.D. 3.54 4.72 354 | 472 | 568 [6.16 | 649 | -- - - %
240.D. 5.18 6.89 518 | 7.23 | 7.67 | 7.93 | 8.37 -- - - 1 -

Above man hours are for die cut IPS pipe threads only.

For threading the ends of bends, add 100% to the above man hours.
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WELDED CARBON STEEL ATTACHMENTS

NET MAN HOURS PER LINEAL FOOT

Thickness Layout & Flame Fillet Welding
of Plate Cutting Per Per
Etc., Inches Lineal Inch Lineal Inch
1/2o0rless | . . . . . .. 0.05 e e e 0.05
3/4 0.05 0.07
1 0.05 ... ... 0.09
1-1/4 0.07 0.10
1-1/2 0.07 0.10
1-3/4 0.08 0.20
2 e e e 0.09 0.20

Figure labor on basis of total lineal inches to be cut and fillet welded.
Unlisted thickness take the next higher listing.
Any machining of bases, anchors, supports, lugs, etc. , should be charged as an extra.

If preheating is required, add 100% to the above man hours.
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DRILLING HOLES IN WELDED ATTACHMENTS

Carbon Steel Material
NET MAN HOURS EACH
Thickness of HOLE SIZE
Plates, Angles,

Etc. in Inches 3/4" and smaller 7/8",1"and 1-1/8” | 1-1/4",1-1/2"and 2" 2-1/4" and 2-1/2"
1/2" or less 0.24 0.29 0.34 0.47
3/4 0.29 0.34 0.43 0.64
1 0.31 0.40 0.49 0.67
1-1/4 0.40 0.49 0.55 0.71
1-1/2 0.49 0.55 0.71 0.91
1-3/4 0.55 0.71 [ 0.86 1.12
2 0.71 0.82 ' 1.00 1.32
2-1/2 0.82 0.91 1.12 1.62
3 0.91 112 1.32 1.82
3-1/2 1.01 1.21 1.52 2.14
4 1.21 1.42 1.73 2.44

Unlisted thickness of plate or size of holes take the next higher listing.

If holes are to be tapped—Add 33-1/3%.

Drilling of sentinel safety or tell tale holes should be charged at .05 man hours each net.

The above man hours are for drilling holes in flat carbon steel plate and structural shapes only.

For drilling holes in pipe or other contoured objects, perpendicular to contoured surface, add 100% to abave man
hours.

For drilling holes in pipe or other contoured objects, oblique to contoured surface, add 175% to above man hours.
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MACHINING INSIDE OF PIPE
Built-Up-Ends
Carbon Materials Only

Built Up Ends on Inside

Diameter of Pipe and Fittings

with Weld Metal to Provide for

Machining Inside of Pipe Specified Outside Diameter
Net Man Hours per End of Machined Backing Ring
Standard Double

Extra Strong Extra Strong Net

Size & Sch. Nos. to & Sch.Nos. Size Man Hours

Inches 100 Inclusive 120,140 & 160 Inches per End

2 or less 0.5 0.7 2 or less 0.8
2-1/2 0.5 0.7 2-1/2 0.8
3 0.5 0.7 3 0.7
3-1/2 0.5 0.8 3-1/2 0.7
4 0.7 0.8 4 0.8
5 0.8 0.9 5 0.9
8 0.8 1.0 8 1.0
8 1.0 1.3 8 1.4
10 1.2 1.5 10 2.0
12 1.3 1.8 12 2.5
14 OD 1.5 2.1 14 3.1
16 OD 1.8 2.5 16 3.7
18 OD 2.1 2.8 18 4.6
20 OD 2.5 3.4 20 5.5
24 OD 3.4 4.5 24 8.4

Machining: Man hours for machining the inside of straight pipe are for any taper bore from 10° through 30°
included angle. For machining the ends of bends add 100% to the above man hours. For counterboring (up
to a maximum of 2" in length), add 30% to the above man hours. For machining to a controlled “C"
dimension (as required for power piping critical systems), add 225% to the above man hours.

Cutting and Beveling: Man hours do not include cutting and beveling. See respective tables for these charges

Built-Up Ends: Man hours for built-up ends are for building up the LD. of straight pipe, bends or fittings, at the
ends with weld metal and grinding where it is necessary for proper fit of backing rings.
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MACHINING INSIDE OF LARGE O.D. PIPE

Built-Up Ends

Carbon Steel Material
NET MAN HOURS—PER END
Machining Inside of Straight Pipe Only 1.D. Built-up
with

0.D. WALL THICKNESS IN INCHES Weld Material
Pipe

Size .500 to 151to 2.26to0 3.01to 4.51to Man Hours

Inches 1.50 2.25 3.00 4.50 6.00 Per End

26 4.41 5.30 6.31 8.07 10.11 15.20

28 4.76 5.70 6.79 8.56 10.66 17.98

30 5.30 6.11 7.26 9.10 11.27 22.73

32 5.84 6.79 7.67 9.70 12.01 27.82

34 6.58 7.40 8.41 10.38 12.63 35.01

36 7.40 8.28 9.16 11.00 13.30 41.67

38 8.28 9.23 10.18 11.80 14.04 48.85

40 9.23 10.18 11.27 12.63 14.86 57.06
42 10.24 11.06 12.35 13.44 15.74 66.91
44 11.20 12.28 13.44 14.46 16.56 77.49
46 12.28 13.30 14.58 15.61 17.57 87.32

48 13.44 14.46 15.67 16.70 18.60 98.45

54 15.12 16.26 17.63 18.79 20.92 110.75
60 16.80 18.07 19.59 20.87 23.25 123.06

Machining: Man hours for machining the inside of straight pipe are for any taper bore from 10° through 30°
included angle. For machining the ends of bends add 100% to the above man hours. For counterboring (up
to a maximum of 2” in length), add 30% to the above man hours. For machining to a controlled “C”
dimension (as required for power piping critical systems), add 225% to the above man hours.

Cutting and Beveling: Man hours do not include cutting and beveling. See respective tables for these charges.

Built-Up Ends: Man hours for built-up ends are for building up the 1.D. of straight pipe, bends or fittings, at the
ends with weld metal and grinding where it is necessary for proper fit of backing rings.
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BORING INSIDE DIAMETER OF PIPE
AND INSTALLING STRAIGHTENING VANES

NET MAN HOURS EACH
Boring I.D. Installing Straightening
Nominal of Pipe Vanes
Pipe Size

Inches Carbon Steel Carbon Steel Alloy
4 9.8 7.6 11.3
5 11.7 8.7 13.1
6 13.3 10.7 15.2
8 17.5 12.6 18.9
10 20.9 139 20.9
12 25.6 15.6 23.7
14 29.5 17.6 26.3
16 35.5 195 29.5
18 44.0 22.1 33.0
20 57.7 24.8 37.2
24 79.1 30.2 45.4
26 - 35.9 54.0
28 - 39.6 59.8
30 - 459 68.8
32 - 53.1 79.9
34 - 59.8 89.9
36 - 68.8 103.3
38 - 76.9 115.8
40 - 85.2 127.7
42 - 93.7 140.7

Man hours for boring I.D. of pipe include boring for a length of four times nominal pipe size.

Man hours for installing straightening vanes are based on installing vanes in pipe where boring the I.D. of pipe is
not required. If boring I.D. of pipe is required or specified, add boring man hours as shown above.
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INSTALLING FLOW NOZZLES
Holding Ring Type

Carbon Steel and Alloy Materials

NET MAN HOURS EACH
FLOW NOZZLES FLOW NOZZLES

Pipe Pipe

Size Carbon 0.D. Carbon
Inches Steel Alloy Inches Steel Alloy
4 37.8 44.2 26 165.6 198.7
5 41.1 47.3 28 189.6 222.0
6 45.8 53.0 30 217.4 245.9
8 55.2 62.5 32 248.5 282.3
10 63.0 72.7 34 283.7 318.2
12 71.0 82.6 36 319.1 357.4
140.D. 77.6 91.2 38 3575 404.0
16 0.D. 87.6 103.4 40 400.5 456.5
180.D. 98.8 117.2 42 448.5 516.0
200.D. 111.0 133.7 - - -
240.D. 140.3 170.7 - -

Man hours include internal machining and nozzle installation.

For installing welding type flow nozzles, add for the bevels, butt weld, butt weld preheat, and any other labor
operation or non-destructive testing operation required for the butt weld. See respective tables for these charges.
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PREHEATING
Butt Welds and Any Type of Flange Welds

Carbon Steel, or Alloy Materials

For Temperatures Up to 400°F

NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size |[&ODSizes| & ODSizes

Ins. |3/8" Thick| 1/2" Thick|] 20 30 40 60 80 100 120 140 160
2 0.2 0.3 -- -- 0.2 -- 0.3 -- -- -- 0.5
2-1/2 0.3 0.5 -- -- 0.3 -- 0.5 -- - -- 0.8
3 0.5 0.6 - - 0.5 -- 0.6 -- -- -- 0.7
3-1/2 0.5 0.6 -- -- 0.5 -- 0.6 -- -- - 0.9
4 0.8 0.7 -- -- 0.6 “- 6.7 -- 0.9 -- 0.9
5 0.7 0.9 -- -- 0.7 -- 0.9 -- 0.9 -- 1.0
8 0.8 1.0 -- -- 0.8 -- 1.0 - 1.3 -~ 1.5
8 0.9 1.3 0.9 0.9 0.9 1.3 1.3 1.8 1.9 2.4 2.5
10 1.3 1.8 1.3 1.3 1.3 1.8 2.0 2.4 2.7 3.3 3.8
12 1.5 2.0 1.5 1.5 1.9 2.2 2.8 3.3 3.8 4.4 5.3
14 OD 1.9 2.5 1.9 1.9 2.2 3.0 3.5 4.4 5.0 5.8 6.6
16 OD 2.2 3.3 2.2 2.2 3.0 3.8 4.5 5.4 8.0 7.3 8.5
18 OD 2.6 3.5 2.8 3.1 4.1 5.0 6.0 7.0 7.8 8.5 |10.5
20 OD 3.1 4.1 3.1 4.1 5.2 6.3 7.4 8.7 9.8 |11.1 [12.9
24 OD 3.7 5.0 3.7 5.3 6.4 7.8 9.3 110.4 | 11.7 [13.3 |15.2

Pipe Thickness: The wall thickness of the material determines the man hours that will apply. For preheating of
double extra strong material, use schedule 160 man hours.

Mitre Welds: For preheating of mitre welds, add 50% to above man hours.
Man Hours: Man hours for preheating are additional to charges for welding operations.

Preheating: For preheating to temperatures above 400°F. but not exceeding 600°F., add 100% to the above man
hours.
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PREHEATING HEAVY WALL PIPE BUTT WELDS

Carbon Steel or Alloy Materials

For Temperatures Up to 400°F

NET MAN HOURS EACH
Nominal WALL THICKNESS IN INCHES
Pipe
Size 750 1.00 1.25 1.50 1.75 2.00 2.25 2.50
3 1.0 1.2 - - -- -- - -
4 1.4 1.5 1.8 2.0 - - -- -
5 - 1.9 2.1 2.4 2.5 2.8 -- -
6 - 2.1 2.5 2.7 3.0 3.2 3.4 S
8 - 3.0 3.4 3.7 3.9 4.4 4.5 4.8
10 - -~ 4.1 4.4 4.7 5.4 5.8 8.3
12 - - - 6.1 6.6 7.0 74 8.0
14 . - - 7.3 7.9 8.4 9.1 9.6
16 - - - - 9.4 10.0 105 116
18 - - - - - 12.3 13.0 13.7
20 ; - - - - 140 15.1 15.9
22 . - . . . - - 17.2
24 - -- - -- - - -- 18.86
2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50
10 7.1 7.6 - - -- -- - -
12 8.6 9.1 9.8 10.4 -- -- --
14 10.3 109 11.6 123 - 13.0 14.0 -~ -
16 12.3 13.0 13.7 14.6 15.0 16.6 -- -
18 14.8 158 16.8 17.7 18.8 19.8 -~ -
20 17.0 18.2 19.4 20.5 21.8 229 24.0 25.1
22 | 184 19.8 20.9 22.3 23.8 25.3 26.6 28.0
24 19.8 21.2 22.8 24.2 25.8 27.7 28.4 30.2
4.75 5.00 5.25 5.50 5.75 6.00
20 264 27.7 29.3 30.7 321 33.7
22 29.3 30.7 32.1 33.7 35.0 36.5
24 32.1 33.7 34.5 36.5 38.0 39.5

For General Notes, sce the hottom of page 121.



Section Two—FIELD FABRICATION 123

PREHEATING LARGE O.D. PIPE BUTT WELDS AND ANY
TYPE FLANGE WELDS

Carbon Steel Or Alloy Materials

For Temperatures Up To 400°F

NETMAN HOURS EACH
O.D. WALL THICKNESS IN INCHES
Pipe 500

Inches Or Less 750 1.00 1.25 1.50 1.75 2.00 2.25
26 7.6 8.5 10.3 12,5 14.5 16.0 18.3 20.5
28 8.3 9.2 10.9 13.1 15.3 17.0 19.5 21.9
30 8.9 9.6 11.8 14.0 16.3 18.1 20.8 235
32 9.3 10.3 12.3 14.8 17.2 19.1 21.9 24.8
34 10.0 10.9 13.0 15.8 18.6 20.5 23.2 26.6
36 10.7 11.8 13.8 17.2 20.5 225 25.7 29.0
38 10.9 125 15.0 18.3 22.8 24.8 28.3 31.9
40 11.2 13.5 16.3 19.5 25.3 27.1 31.0 35.2
42 12.0 144 17.6 21.0 28.1 30.0 34.1 38.6
44 13.0 15.3 19.5 240 29.3 329 37.6 43.3
46 139 16.4 21.2 26.3 315 36.1 41.1 46.1
48 15.0 17.6 23.0 28.6 339 39.3 44.8 50.3
54 16.9 19.8 25.8 32.1 38.1 44.3 50.4 56.5
60 18.8 219 28.8 35.6 42.4 49.1 56.1 62.9
2.50 275 3.00 3.25 3.50 3.75 4.00 4.25
26 22.8 24.9 27.1 29.4 31.86 33.7 36.0 38.2
28 242 26.3 29.0 30.8 33.0 35.3 31.5 19,8
30 25.7 28.0 30.3 32.1 345 36.6 39.3 41.1
32 27.06 29.3 31.9 335 35.8 38.0 40.6 42.56
34 28.8 31.0 335 35.3 37.6 39.8 42.4 44.3
36 30.2 33.5 36.0 379 40.1 424 44.8 46.8

4.50 4.75 5.00 5.25 5.50 5.75 6.00

26 40.5 42.7 44 .8 47.1 49.3 51.6 53.8

28 420 44.0 46.3 48.5 50.7 53.0 55.7

30 43.3 45.5 47.8 50.0 52.0 54.3 57.0

32 44.6 46.8 49.1 51.3 53.6 55.8 58.4

34 46.4 48.0 50.9 53.1 55.0 575 60.2

36 49.0 51.2 53.5 55.7 57.7 59.9 62.7

For Gewernl Naotex, see the baltom of page 121.
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PREHEATING 90° NOZZLE WELDS

Carbon Steel, or Alloy Materials

For Temperatures Up To 400°F

NET MAN HOURS EACH
Standard Extra
Pipe | Heavy Pipe SCHEDULE NUMBERS

Size |[& ODSizes| & ODSizes

Ins. [3/8" Thick|1/2" Thick|[20 | 30 | 40 |60 | 80 | 100 | 120 | 140 | 160
2 0.5 0.6 e |- o5 |- |08 - | - | -- | o7
2-1/2 0.6 0.7 e |- |06 |- | 0oT] - | - | -- | 09
3 0.6 0.9 - |- s |- o9 | - | - | - | LoO
3-1/2 0.7 0.9 T e X 2 e B T e B
4 0.9 1.0 - | == o9 |- | Lol -- | 4] -- | 11
5 1.0 1.4 - | -= | Lo | -- 1.4 | - | 1.7] -- | L8
6 1.3 1.8 - - 3 e sl - 20| - ‘ 2.4
8 1.8 2.1 .7 0 1.7 | 7 |20 21| 2.7 3.1 3.5 ’ 4.1
10 2.0 2.7 2.0 | 20 | 220 | 2.7 | 3.1 | 3.8| 45| -- i 5.9
12 2.5 3.3 2.5 | 225 | 2.8 | 3.5 | 45| 5.2 6.0 -- | 8.3
14 OD 3.0 3.8 3.0 | 3.0 | 3.5 | 46 | 59| 6.8 | 7.8 | -- |10.5
16 OD 3.4 4.6 3.4 | 3.4 | 46 | 59| 7.2 8.5 9.8 -- |13.7
18 OD 4.2 5.5 4.2 | 4.8 | 6.3 | 7.9 | 9.6 |10.5] 12.7 | -- |17.0
20 OD 5.0 8.5 5.0 | 6.5 | 83 |10.1 | 11.8 | 13.7 | 15.6 | -- | --
240D 6.0 7.8 6.0 | 8.5 |10.3 |12.5 | 15.1 | 16.5 | 18.9 | -- | -~

Pipe Thickness: The size of the nozzle and the wall thickness of the header or nozzle (whichever is greater)
determines the man hours to be used. For preheating of double extra strong thickness use schedule 150
man hours.

Time: For reinforced 90° nozzle welds, add 100% to the above man hours.
For 45° nozzle welds, add 50% to the above man hours.
For reinforced 45° nozzle welds, add 150% to the above man hours.
For preheating to temperatures above 400°F. but not exceeding 600°F ., add 100% to the above man hours.
Preheating of coupling, weldolet, threadolet or socket welds should be charged at the same man hours as
shown for the same size and schedule nozzle.
Man hours for preheating are additional to man hours for welding operations.
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PREHEATING LARGE O.D. 80° NOZZLE WELDS

Carbon Steel or Alloy Materials

For Temperatures Up To 400°F

NET MAN HOURSEACH

0.D. WALL THICKNESS IN INCHES

Pipe

Sizes 500 .750 1.00 1.25 1.50 1.75 2.00 2.25
26 9.7 10.7 129 15.6 18.3 20.1 23.0 258
28 10.3 11.4 13.8 16.6 19.2 21.2 24.4 217
30 10.9 12.2 14.8 17.6 20.5 228 26.1 29.5
32 11.6 12.9 15.56 18.5 216 240 275 310
34 12.6 13.8 16.3 19.9 23.2 25.7 29.3 33.4
36 13.5 14.8 17.5 21.6 25.7 28.2 32.2 36.5
38 14.3 15.8 18.9 23.0 28.6 31.0 35.5 40.1
40 15.3 17.0 20.2 245 31.7 34.2 39.1 44.1
42 16.2 18.1 21.8 26.3 340 37.8 43.0 485
48 18.5 20.7 24.9 30.1 38.8 43.2 49.1 55.5
54 20.8 23.2 28.1 339 43.7 48.5 55.2 62.3
60 23.1 25.8 31.2 37.6 48.5 53.9 61.4 69.3

Pipe Thickness: The size of the nozzle and the wall thickness of the header or nozzle (whichever is greater)
determines the man hours to be used. For preheating of double extra strong thickness use schedule 160
man hours.

Time: For reinforced 90° nozzle welds, add 100% to the above man hours.
For 45° nozzle welds, add 50% to the above man hours.
For reinforced 45 ° nozzle welds, add 150% to the above man hours.
For preheating to temperatures above 400°F. but not exceeding 600°F., add 100% to the above man hours.
Preheating of coupling, weldolet, threadolet or socket welds should be charged at the same man hours as
shown for the same size and schedule nozzle.
Man hours for preheating are additional to man hours for welding operations.
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LOCAL STRESS RELIEVING

Butt Welds, Nozzle Welds or Any Type of Flange Welds

Carbon Steel Material
Temperatures To 1400°F
NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size |&ODSizes| & ODSizes

Ins. |3/8" Thick{1/2" Thick | 20 30 40 60 80 100 120 140 160
2 2.6 2.8 .- -- 2.6 -- 2.8 -- -- -- 3.0
2-1/2 2.8 2.9 -- -- 2.8 -- 2.9 -- -- -- 3.1
3 2.9 3.0 -- -- 2.9 -- 3.0 -- -- -- 3.5
3-1/2 3.0 3.1 .= -- 3.0 -- 3.1 -- -- -- 3.8
4 3.0 3.5 -- -- 3.0 -- 3.5 -- 3.6 -- 3.9
5 .5 3.7 -- -- 3.5 -- 8.7 -- 4.1 -- 4.3
6 .7 4.1 -- -- 3.7 -- 4.1 -- 4.3 -- 4.9
8 4.2 4.7 4.2 4.2 4.2 4.4 4.7 5.1 5.3 5.6 5.9
10 4.6 5.1 4.6 4.6 4.6 5.1 5.3 5.7 5.9 6.3 8.7
12 5.1 5.5 5.1 5.1 5.3 5.8 6.01 6.5] 6.8 7.1 1.4
14 OD 5.5 5.9 5.5 5.5 5.9 6.3 8.7 7.1 7.6 7.9 8.3
16 OD 5.9 6.4 5.9 5.9 8.4 6.8 7.2 7.8 8.0 | 8.5 8.2
18 OD 6.4 6.8 6.4 6.6 6.8 7.3 7.8 8.3 8.7 9.2 | 10.1
20 OD 6.6 7.0 6.6 6.8 7.3 7.8 8.3 9.2 9.6 [10.0 | 11.1
24 OD 1.1 1.3 7.1 7.8 8.0 8.5 9.2 | 10.1} 10.5 [11.2 | 12.5

Pipe Thickness: For stress relieving butt welds and flange welds, the wall thickness of the pipe
determines the man hours that will apply. For stress relieving nozzle welds, the size and
thickness of the header to which the nozzle is attached determines the man hours that will
apply. For local stress relieving of double extra strong material, use schedule 160 man
hours.

Code Regquirements: All welds in piping materials having a wall thickness of 3/4" or greater
must be stress relieved to comply with the requirements of the A. 8. A.Code for pressure
piping. Man hours shown below the ruled line in the above schedule cover sizes having a
wall thickness of 3/4" or greater.
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HEAVY WALL LOCAL STRESS RELIEVING
Butt Welds

Carbon Steel Material

Temperatures To 1400°F

NET MAN HOURS EACH
Nominal WALL THICKNESS IN INCHES
Pipe
Size 750 1.00 1.25 1.50 175 2.00 2.25 2.50
3 5.1 5.4 - - -~ - - -
4 5.4 5.9 6.4 6.8 - - - -
5 - 6.3 6.7 7.2 7.6 8.2 - -
6 - 6.7 7.2 7.8 8.2 9.0 9.7 -
8 - 7.4 7.8 8.4 8.9 9.5 10.1 10.8
10 - - 8.1 8.8 9.2 9.8 10.3 11.2
12 - - - 9.0 9.6 103 10.8 115
14 - - - 9.6 10.3 11.2 116 123
16 - - - - 108 116 123 13.1
18 - - - - - 12.3 13.1 14.0
20 - - - - 133 143 152
22 . - - - - - - 16.4
24 - - - - - - - 17.7
2.75 3.00 3.25 3.50 3.75 4.00 425 4.50
10 119 125 - - - - - -
12 123 132 14.0 15.0 - - - -
14 132 14.1 15.0 16.1 16.9 18.1 - .
16 14.0 15.0 16.0 169 18.1 19.3 - -
18 15.0 16.0 169 183 19.4 20.6 - -
20 16.2 17.4 18.4 196 21.2 22.7 24.3 25.9
22 174 19.2 20.0 21.3 22.8 24.3 25.9 274
24 189 20.1 215 22.9 24.5 26.0 21.6 29.1
4.75 5.00 5.25 5.50 5.75 6.00
20 27.4 29.0 30.5 32.1 33.7 35.3
22 29.0 30.6 32.1 33.7 353 36.9
24 30.6 32.2 33.7 35.3 36.8 38.4

For General Notex, sev the battom of page 126.
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LARGE O.D. LOCAL STRESS RELIEVING
Butt Welds, Nozzle Welds or Any Type Flange Weld

Carbon Steel Material

Temperatures To 1400°F

NET MAN HOURS EACH
0.D. WALL THICKNESS IN INCHES
Pipe
Size .375 500 .750 1.00 1.25 1.50 175 2.00 2.25
26 9.1 9.8 11.3 11.8 12.7 14.1 16.3 185 21.3
28 9.5 105 12.2 12.7 13.8 15.2 17.7 20.0 22.9
30 10.4 11.3 13.1 13.9 14.7 16.7 19.2 21.5 24.6
32 11.2 12.3 14.3 15.0 15.8 18.1 20.8 23.2 26.5
34 12.4 13.5 15.5 16.2 17.1 19.6 225 24.8 28.2
36 13.6 14.7 17.0 18.1 19.3 21.5 245 27.0 30.6
38 14.7 16.1 18.7 20.0 21.6 23.9 27.0 29.3 335
40 16.1 17.6 20.6 22.3 24.3 26.6 29.7 32.0 36.5
42 17.8 19.4 22.7 24.6 27.3 29.6 325 35.0 39.7
44 19.9 21.5 24,7 27.0 29.7 325 35.8 39.2 428
46 21.9 23.6 26.9 29.9 32.7 36.0 39.3 42.8 46.5
48 24.4 26.0 29.2 32.7 35.8 39.3 42.9 46.3 49.8
54 28.5 29.2 32.9 36.8 40.3 154 49.6 53.5 575
60 30.4 32.4 36.6 419 447 49.2 53.6 58.0 63.6
2.50 2.75 3.00 3.25 3.50 3.75 4.00 425 4.50
26 23.8 26.5 29.1 317 34.4 37.0 39.7 423 45.0
28 25.5 28.2 30.8 335 36.1 38.8 414 44.0 466
30 27.3 29.9 325 35.2 37.8 40.4 43.0 45.7 48.3
32 29.1 31.7 34.3 369 39.6 42.2 44.9 475 50.1
34 30.8 33.5 36.1 38.0 41.4 440 46.7 49.3 52.0
36 33.2 359 37.3 40.4 438 46.5 49.1 51.8 54.4
475 5.00 5.25 5.50 5.75 6.00

26 476 50.3 52.8 55.4 58.1 60.7

28 49.2 51.9 54.5 57.2 59.8 62.4

30 50.9 53.6 56.2 58.8 61.4 64.1

32 52.8 55.4 58.1 60.6 63.3 65.9

34 54.6 57.3 59.9 62.4 65.1 67.7

36 56.9 59.6 62.2 64.9 67.5 70.2

Far General Notes, see the bottom of page 126.
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RADIOGRAPHIC INSPECTION

Field X-Ray Of Butt Welds

Carbon Steel Material
NET MAN HOURS EACH
Wall Thickness Wall Thickness

Nominal Greater Than Greater Than

Pipe Wall Thickness Extra Strong Schedule 126 Thru

Size Thru Extra Strong Thru Schedule 120 Double Extra Strong
20r Less 0.86 - 113
3 0.86 - 1.13
4 0.98 1.13 1.27
5 1.07 1.23 1.40
6 1.20 1.40 1.56
8 1.35 1.54 1.75
10 1.51 1.73 1.97
12 1.71 1.97 2.23
14 1.86 2.14 242
16 2.08 2.39 2.70
18 2.32 2.67 3.01
20 2.55 2.94 3.34
24 3.15 3.62 4.08

Man hours listed above cover radiographic inspection of butt welded joints by x-raying.

For radiographic inspection of mitre butt welds, add 50% to above man hours.

For radiographic inspection of slip-on flange welds, add 100% to above man hours.

For radiographic inspection of nozzle welds add 200% to above man hours.
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HEAVY WALL RADIOGRAPHIC INSPECTION

Field X-Ray Of Butt Welds

Carbon Steel Material
NET MAN HOURS EACH
Nominal WALL THICKNESS IN INCHES
Pipe
Size .750 1.00 1.25 1.50 1.75 2.00 2.25 2.50
3 1.24 1.37 -- -- - -- -~ -
4 1.37 1.43 1.46 1.65 - -- - -
5 - 1.50 1.59 1.72 1.81 1.97 - -
6 - 1.59 1.72 1.81 1.97 2.09 2.25 -
8 - 1.74 1.87 2.00 2.16 2.28 2.46 2,75
10 -- - 2.08 2.19 2.40 2.50 2.69 2.96
12 - - - 2.38 2.59 2.74 294 3.12
14 - - - 2.62 2.78 3.02 3.21 3.40
16 - - - - 3.03 3.24 3.44 3.69
18 - - - - - 3.53 3.80 4.02
20 - - - - 3.87 4.10 4.40
22 - - - - - - - 4.90
24 - - - - - - - 5.41
2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50
10 3.16 3.33 - . - -- - .
12 3.33 3.59 3.80 4,06 - - - -
14 3.63 3.87 4.10 4.40 4.68 5.00 - -
16 3.97 4.21 4.46 481 5.11 5.41 -- -
18 4.33 4.62 493 5.21 5.58 5.98 - -
20 4.68 5.00 5.31 5.65 6.04 6.44 6.87 7.28
22 5.22 5.58 5.97 6.33 6.74 7.24 7.73 8.20
24 5.81 6.20 6.62 7.00 7.51 8.01 8.76 9.11
4.75 5.00 5.25 5.50 5.75 6.00
20 7.73 8.17 8.58 9.01 9.40 9.83
22 8.54 8.95 9.36 9.77 10.03 10.61
24 9.45 9.77 10.13 10.60 11.04 11.49

For General Notes, see the bottom of page 129.
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LARGE O.D. RADIOGRAPHIC INSPECTION

Field X-Ray Of Butt Welds

Carbon Steel Material
NET MAN HOURS EACH
WALL THICKNESS IN INCHES
0.D.
Pipe .750
Size Or Less 1.00 1.25 1.50 1.75 2.00 2.25 2.50
26 3.62 3.81 3.96 4.27 4.57 491 5.24 5.64
28 4.20 4.35 4.53 4.82 5.13 5.46 5.83 6.23
30 5.06 5.24 5.39 5.68 6.01 6.33 6.66 7.11
32 6.26 6.41 6.56 6.88 7.21 7.52 7.82 8.25
34 7.75 7.94 8.07 8.40 8.71 9.02 9.35 9.78
36 9.53 9.78 9.88 10.19 10.51 10.83 11.19 11.56
38 11.37 11.57 11.78 12.08 12.40 12.72 13.09 -
40 13.36 13.64 13.83 14.11 14.50 14.85 15.20 -
42 15.53 15.76 15.97 16.32 16.72 17.04 17.41 -
44 17.87 18.06 18.31 18.65 19.08 19.46 19.80 -~
46 20.27 20.52 20.79 21.16 21.59 21.93 22.26 -
48 22.84 23.07 23.33 23.70 24.20 24.50 24,86 -
54 25.69 25.96 26.25 26.66 27.22 27.55 27.97 -
60 28.54 28.83 29.16 29.62 30.25 30.61 31.07 -
275 3.00 3.25 3.50 3.75 4.00 4,25 4.50
26 6.11 6.68 7.15 7.54 8.12 8.61 9.57 10.00
28 6.72 7.52 7.80 8.15 8.72 9.32 10.19 10.60
30 7.54 8.43 8.65 9.02 9.59 10.19 11.02 11.44
32 8.67 9.57 9.79 10.15 10.73 11.34 12.18 12.58
34 10.24 11.07 11.34 11.68 12.26 12.85 13.71 14.13
36 12.05 12.90 13.13 13.49 14.05 14.66 15.53 15.95
4.75 5.00 5.25 5.50 5.75 6.00
26 10.35 10.65 10.95 11.41 11.71 12.14
28 10.95 11.28 11.566 11.99 12.29 12.75
30 11.83 12.12 12.42 12.85 13.18 13.62
32 12.97 13.27 13.56 13.98 15.12 15.61
34 14.48 14.81 15.07 15.53 16.68 17.55
36 16.31 16.62 16.89 17.33 18.47 18.23

For Genernl Notes, see the battom of page 129.
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HYDROSTATIC TESTING
For Pressures Not Exceeding 4,000 P.S.I.
Carbon Steel Material

NET MAN HOURS PER LINEAR FOOT

Standard | Extra Hvy.
Pipe Pipe & Pipe & SCHEDULE NUMBERS
Size 0.D.Sizes | 0.D. Sizes
Inches 3/8" Thick | 1/2" Thick 20 30 40 60 80 100 120 140 160
2"0r Less 0.014 0.016 - -- 0.014 - 0.016 -- - -- 0.025
2-1/2" 0.015 0.017 - - 0.015 - 0.017 - -~ -~ 0.028
3 0.017 0.019 -- -- 0.017 -- 0.019 - -- - 0.031
4 0.020 0.024 -- - 0.020 - 0.024 - 0.032 - 0.036
5 0.022 0.026 - - 0.022 - 0.026 - 0.035 -- (3.041
6 0.025 0.029 -- -- 0.025 -- 0.029 - 0.039 - 0.047
8 0.027 0.032 0.027 | 0.027 | 0.027 | 0.030 | 0.032 | 0.039 | 0.046 | 0.052 | 0.057
10 0.031 0.035 0.031 { 0.031 | 0.031 | 0.035 { 0.041 | 0.049 | 0.055 | 0.063 | 0.070
12 0.034 0.039 0.034 { 0.034 | 0.038 | 0.044 | 0.053 | 0.061 | 0.068 | 0.077 | 0.087
140.D. 0.038 0.044 0.038 | 0.038 | 0.041 | 0.050; 0.062 | 0.069 | 0.078 | 0.081 | 0.106
160.D. 0.044 0.049 0.044 | 0.044 | 0.049 | 0.062 { 0.075 | 0.086 | 0.097 | 0.114 | 0.134
180.D. 0.051 0.058 0.051 | 0.055 | 0.064 | 0.077 | 0.095 | 0.108 | 0.123 | 0.141 | 0.164
200.D. 0.057 0.067 0.057 | 0.067 | 0.078 | 0.095 ! 0.115 | 0,133 | 0.151 | 0.172 | 0.203
240.D. 0.076 0.086 0.076 | 0.087 | 0.115 | 0.141 | 0.175 | 0.200 | 0.230 | 0.265 | 0.304

Above man hours are average for testing completed process systems, for a maximum holding time of one hour, and
include time for the following operations when required:

1) Place and remove blinds and blanks as required.

2) Opening and cloging of valves.

3) Removal and replacement of valves, orifice plates, expansion joints, and short pieces of pipe as may be
required.

4) Block up and block removal of spring-supported or counterweight-supported lines.

5) Air purging of lines before hydro-test.

6) Soap testing joints where required.

7) Drain lines after testing.

If individual segments or spools are to be tested separately multiply above man hours by a factor of ten (10).
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HYDROSTATIC TESTING—HEAVY WALL PIPE

For Pressures Not Exceeding 4,000 P.S.I.

Carbon Steel Material

NET MAN HOURS PER LINEAR FOOT

Nominal WALL THICKNESS IN INCHES

Pipe

Size 750 100 1.25 1.50 1.75 2.00 2.25 2.50
3 0.035 0.039 - - - - - -

4 0.040 0.042 0.044 0.048 - - - -

5 - 0.046 0.049 0.052 0.059 0.072 - -

6 - 0.053 0.058 0.060 0.078 0.091 0.106 -

8 - 0.064 0.068 0.076 0.097 0.113 0.133 0.160
10 - - 0.076 0.095 0.118 0.136 0.160 0.188
12 - - 0.103 0.122 0.143 0.170 0.196
14 - - - 0.117 0.139 0.163 0.191 0.225
16 - - - - 0.156 0.186 0.217 0.260
18 - . - - - 0.208 0.242 0.286
20 - - - - - 0.242 0.286 0.346
22 - - - - - - - 0.378
24 - - - - . - - 0.411

2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50

10 0.192 0.220 - - - - -

12 0.224 0.257 0.289 0.330 - - - .
14 0.256 0.290 0.329 0.372 0.424 0.476 - -
16 0.294 0.338 0.381 0.433 0.494 0.563 - -
18 0.328 0.381 0.433 0.497 0.567 0.649 - -
20 0.394 0.442 0.506 0.571 0.649 0.736 0.834 0.905
22 0.430 0.485 0.552 0.623 0.709 0.805 0.913 1.010
24 0.468 0.517 0.598 0.676 0.770 0.875 0.992 1.094

4.75 5.00 5.25 5.50 5.75 6.00

20 0.992 1.062 1.133 1.180 1.314 1.400

22 1.070 1.149 1.257 1.320 1.446 1.542

24 1.168 1.257 1.374 1.440 1.558 1.666

For General Notes, see the bottom of page 132,
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HYDROSTATIC TESTING—LARGE O.D. PIPE

For Pressures Not Exceeding 4,000 P.S.1.

NET MAN HOURS PER LINEAR FOOT

Carbon Steel Material

Q.D. WALL THICKNESS IN INCHES
Pipe 500
Inches or Less 750 1.00 1.25 1.50 1.75 2.00 2.25
26 0.140 0.161 0.185 0.213 0.245 0.281 0.323 0.389
28 0.162 0.186 0.214 0.246 0.283 0.326 0.375 0.431
30 0:194 0.223 0.257 0.296 0.340 0.391 0.450 0.518
32 0.241 0.277 0.319 0.367 0.422 0.485 0.558 0.642
34 0.299 0.344 0.396 0.455 0.523 0.601 0.691 0.795
36 0.368 0.423 0.487 0.560 0.644 0.741 0.852 0.980
38 0.438 0.504 0.580 0.667 0.767 0.882 1.014 1.166
40 0.517 0.595 0.684 0.787 0.905 1.041 1.197 1.377
42 0.600 0.690 0.794 0.913 1.050 1.208 1.389 1.597
44 0.690 0.794 0.913 1.050 1.208 1.389 1.597 1.837
46 0.780 0.897 1.032 1.187 1.365 1.570 1.806 2.077
48 0.881 1.013 1.165 1.340 1.541 1.772 2.038 2.344
54 0.987 1.135 1.305 1.501 1.726 1.985 2.283 2.626
60 1.096 1.260 1.449 1.666 1916 2.203 2.534 2914
2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.25
26 0.447 0.509 0.562 0.650 0.735 0.837 0.951 1.078
28 0.492 0.561 0.617 0.716 0.809 0.922 1.051 1.188
30 0.551 0.628 0.691 0.802 0.906 1.033 1.178 1.331
32 0.738 0.841 0.925 1.073 1.213 1.383 1.577 1.782
34 0914 1.042 1.146 1.329 1.502 1.712 1.952 2.206
36 1.127 1.285 1.414 1.640 1.853 2.112 2.408 2.721
4.50 4.75 5.00 5.25 5.50 5.75 6.00
26 1.189 1.269 1.366 1.493 1.565 1.693 1.810
28 1.260 1.348 1.456 1.587 1.666 1.799 1.925
30 1.361 1.456 1.573 1.715 1.801 1.945 2.081
32 1.960 2.097 2.265 2.469 2.593 2.800 2.996
34 2427 2.597 2.805 3.058 3.211 3.468 3.711
36 2.993 3.203 3.459 3.770 3.959 4.276 4.575

For General Notes, see the bottom of page 132.
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ACCESS HOLES
Carbon Steel Material
NET MAN HOURS EACH
Nominal WALL THICKNESS

Pipe OVER OVER OVER OVER

Size UpTol” 1"to 2" 2"to 2-1/2" 2-1/2"to 4" 4"to 6"
2-1/2,3,4 1.8 2.0 - - -

56,8 2.0 2.2 2.6 -

10,12 2.2 2.4 2.9 4.0 -
14,16, 18 2.3 2.5 3.0 4.3 -
20, 22, 24 2.5 2.9 3.1 45 6.8
26,28, 30 2.9 3.2 33 4.8 7.2
32, 34,36 3.1 3.3 3.7 5.1 76
38, 40, 42 3.3 3.7 4.0 5.6 8.4
44, 46, 48 a7 4.0 4.4 6.7 10.1

54, 60 4.6 4.9 5.4 8.3 12,5

Man hours include access holes through 1" diameter (drilled and tapped) for radiographic inspection of welds when
specified or required.

For openings larger than 1" in diameter, add 25% to the above man hours for each %" increase in diameter.

If plugs are to be included and seal welded, add 0.75 man hours each.
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INSTRUMENT AND CONTROL PIPING

TRACING

Man hours are for all fabrication and installation or erection of all copper tubing, steel piping,
alloy tubing and capillary tubing used for tracing or for interconnecting all instruments and
control devices, regardless of location, whether on panel board, piping or equipment, for all in-
strument and control piping up to and including one (1) inch.

Man hours include the labor of installing all connections, fittings, and supporting clips or
hangers.

Should the lines be group installed and protected by casings or channels, the installation labor
of such casings or channels are extra.

Runsuptol0feet .. ... .......... ... 5.0Manhourstotal
Runsover 10feet . . .. ... ... .. ... .. - 0.4Manhours per foot of length

Asbestos wrap pipe before tracing . . . . . . . . . . . 0.05Man hours per foot

SOLDERED NON-FERROUS FITTINGS

NET MAN HOURS EACH

Nominal Coup- Re- Caps &
Size—Ins.| lings Ells Tees |Flanges| ducers |[Adapters| Unions | Plugs | Valves
1/8-3/8 .16 .17 .24 .16 .18 .15 .18 .08 .35
1/2 .22 .23 .33 .22 .25 .20 .25 .11 .40
3/4 .28 .29 .42 .28 .32 .25 .35 .14 .45
1" .43 .44 .63 .32 .50 .40 .55 .22 .60
1-1/4 .80 .85 1.20 .64 .85 .75 .90 .40 1.00
1-1/2 .85 .90 1.26 .70 .90 .80 1.00 .42 1.15
2 .96 1.00 1.44 .90 1.00 .92 1.15 .50 1.25
2-1/2 1.50 1.55 2.25 1.15 1.65 1.35 1.85 .75 2.10
3 1.95 2.00 2.91 1.40 2.00 1.80 2.25 .95 2.50
4 2.00 2.25 3.00 1.65 2.15 1.90 2.75 1.00 3.00

Man hours include procuring, handling, and complete jointing or making on of solder-type
cast and wrought pressure type brass or copper fittings.

Man hours do not include installation of tubing or pipe, supports, instruments or scaffold-
ing. See respective tables for these charges.
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PVC-PLASTIC PIPE

MAN HOURS PER UNITS LISTED

Size Handle Pipe |{Cemented Socket Saddles Handle Valves
Ins. Per L. F. Joints — Ea. Each PCV Body ~ Ea.
1/2 .07 .20 .38 13

3/4 .07 .22 .39 .16

1 .07 .25 .40 .17

1-1/4 .08 .27 .43 .20

1-1/2 .08 .29 .45 .25

2 .09 .33 .50 .35
2-1/2 .09 .38 .55 .58

3 .10 .45 .63 .85

4 .11 .55 73 1.25

6 .12 .70 .90 1.60

8 .14 .80 1.00 1.95

10 .17 1.00 1.20 2.50

12 .20 1.25 1.40 3.00

Handle Pipe Units: Man hours include handling, hauling rigging and aligning in place.
Cement Socket Joint Units: Man hours include cut, square, ream, fit-up and make joint.
Saddle Units: Man hours include fit-up, drill hole in header and cement saddle to header,
Maximum hole size is assumed to be 1%4 inch. For larger branch lines the use of tees
should be estimated. The size of the header not the size of the saddle determines the

man hours that apply.

Handle Valve Units: Man hours include handling, hauling and positioning of valve only.
Connections of the type as required must be added.

Units are for all wall thickness.

Units do not include scaffolding. See respective table for this charge.
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SARAN LINED STEEL PIPE
AND FITTINGS

MAN HOURS PER UNITS LISTED

Size Pipe Cut & Thread Make-Ons Bolt-Ups
Inches Per L.F. Each Each Each
1 .20 .10 .20 .50
1-1/4 .22 .15 .30 .60
1-1/2 .23 .16 .35 .65
2 .25 .25 .40 .70
2-1/2 .27 -- -- .80
3 .30 - -~ .85
4 .35 -- -- 1.20
6 .40 - - 1.50
8 .52 -- == 2.10

Pipe Units: Pipe units include rigging, erecting and aligning of pipe. Pipe is normally
furnished in 10-foot lengths, with ends threaded and flanges installed at the factory.
If this is the case, add 15 percent to above pipe man hours for handling additional
weight.

Make-On Units: Make-on units include making on of screwed type fittings. Ells = two
make-ons, tees = three make-ons, etc.

Bolt-Up Units: Bolt-up units include bolting together of flanged connections.
All Units: All units include unloading, handling and hauling to storage and erection site.

Man hours do not include supports or scaffolding. See respective tables for these charges.
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SCHEDULE 30 OR 40 RUBBER-LINED
STEEL PIPE AND FITTINGS

MAN HOURS PER UNITS LISTED

Size Pipe Cut & Thread Make-Ons Bolt-Ups
Ins. Per L. F. Each Each Each
1-1/4 .22 .15 .30 .60
1-1/2 .23 .16 .35 .65
2 .25 .25 .40 .70
2-1/2 .27 .30 .45 .80
3 .30 .32 .50 .85
3-1/2 .33 .35 .55 1.00
4 .35 .50 .60 1.20
5 .38 - - 1.30
6 .40 -- - 1.50
8 .52 - - 2.10
10 .60 - -- 2.70
12 .75 - -- 3.40

Pipe Units: Pipe units include rigging, erecting and aligning of pipe.
Cut Thread Units: Cut and thread units include hand cutting and threading of pipe two
inches and smaller and machine cutting and threading of size two and one half

inches and larger.

Make-On Units: Make-on units include making on of screwed type fittings. Ells = two
make-ons, tees = three make-ons, etc.

Bolt-Up Units: Bolt-up units include bolting together of flanged connections.
All Units: All units include unloading, handling and hauling to storage and erection site.

If pipe is received from factory in flanged 20 foot lengths add 10 percent to pipe handling
manhours for handling of additional weight.

Man hours do not include supports or scaffolding. See respective tables for these charges.
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SCHEDULE 40 LEAD LINED STEEL
PIPE AND FITTINGS

MAN HOURS PER UNITS LISTED

Butt Welds
Handle Cut and Incl. Lead
Pipe Pipe Thread Make-Ons Buming Bolt-Ups
Size Per L. F. Each Each Each Each
1-1/4 .22 .15 .30 .90 .60
1-1/2 .25 .16 .35 1.10 .65
2 .33 .25 .38 1.30 .70
2-1/2 .35 .30 .40 1.45 .80
3 .40 .33 .45 1.55 .85
3-1/2 .45 .35 .47 1.65 1.00
4 .50 .50 .55 1.85 1.20
5 .65 -- - 2.20 1.35
6 .80 -- -- 2.80 1.50
8 1.20 -- - 3.40 2.10
10 1.60 | -- - 4,30 2.70
12 2.25 -- - 5.55 3.40

Pipe Units: Pipe units include rigging, erecting and aligning of pipe. It is customary to
order this type piping prefabricated with lead lined fittings in place. Should this be
the case add 20 percent to handling pipe units for elimination of field make-ons and
handling of additional weight.

Cut and Thread Units: Cut and thread units include hand cutting and threading of pipe
two inches and smaller and machine cutting and threading of sizes two and one half

inches and larger.

Make-On Units: Make-on units include making on of screwed type fittings. Ells = two
make-ons, tees = three make-ons, etc.

Butt Welds: Butt welds including lead burning units include circumferntial manual elec-
tric weld and fusing together of lead at joint.

Bolt-Up Units: Bolt-up units include bolting together of flanged connections.
All Units: All units include unloading, handling and hauling to storage and erection site.

Man hours do not include supports or scaffolding. See respective tables for these charges.
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FLANGED CAST IRON CEMENT LINED PIPE AND
FITTINGS

MAN HOURS PER UNITS LISTED

Pipe Handle Handle Handle Flange
Size Pipe Fittings Valves Bolt-Up
Ins. Per Foot Each Each Each
3 .20 43 1.20 .80
4 27 .61 1.70 1.20
6 40 .19 2.20 1.50
8 .50 1.00 2.80 2.10
10 .65 1.30 3.60 2.70
12 .80 1.55 4.30 3.40
14 .95 1.84 5.10 3.80
16 1.25 2.12 5.90 4.40

Pipe, fittings, and valve units include handling, unloading, hauling to storage and erection sites, and setting and
aligning.

Bolt-up man hours include bolting up of flanged joints.

Above man hours are for installation on pipe racks to 20’0” high. For other installation conditions add or deduct the
following percentage.

Onsleepers 2°0” high . ... e
In enclosed passage Way ............o.iiiiiiiiiiiiiii i
Inside buildings (horizontal or vertical)
In battery limits of process area ............c.c.viiiiiiiiniinneeeaienns
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SCHEDULE 40 CEMENT LINED CARBON
STEEL PIPE WITH STANDARD FITTINGS

MAN HOURS PER UNITS LISTED

Pipe Handle Cutting Butt Sleeve Joint| 90° Welded | Smooth On

Size Pipe Pipe Welds With Two Nozzle Cement
Ins. Per Foot Per Cut Each Welds Each Each Per Joint
6 ! .40 .65 2.0 3.30 6.05 .35
8 ! .50 1.00 2.6 4.60 7.30 .50
10 | .65 1.20 3.1 5.70 8.30 .60
12 .80 1.45 4.1 6.90 11.35 .65
14 .95 2.30 5.0 7.90 13.90 .80
16 1.25 2.95 6.6 9.20 18.15 a5
18 1.40 3.70 8.6 10.40 22.80 1.10
20 1.75 4.65 9.4 12.40 26.95 1.25
24 2.20 5.90 13.3 15.50 33.60 1.50

Handle Pipe Units: Man hours include handling, unloading, hauling to storage and erec-
tion site and setting and aligning.
L4

Cutting Pipe Units: Man hours include cutting pipe and lining. Lining to be cut square
and flush with ends.

Butt Weld Units: Man hours include making complete electric weld. Cement lining should
be wet with water around welding area.

Sleeve Joint Units: Man hours include slipping on of sleeve, aligning and welding at
both ends.

90° Welded Nozzle Units: Man hours include complete operations for welding nozzle.
Smooth on Cement Units: Man hours include mixing and patching weld joints with cement.

Man hours do not include excavation or racks or supports. See respective tables for
these charges.
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DOUBLE TOUGH PYREX PIPE AND FITTINGS

MAN HOURS PER UNITS LISTED

Erect Split
Spool Piece Standard Flange
Pipe Pipe Bolt-Up Bolt-Up
Size Per L. F. Each Each
1 .35 .35 .50
‘1-1/2 .45 .40 .70
2 .55 .45 .80
3 .66 .55 .90
4 .75 .85 1.33
6 1.00 .95 1.50
8 1.30 1.00 2.00

Pyrex pipe is usually ordered from factory prefabricated into spool pieces with all
necessary fittings and standard flanges in place. Should pipe be ordered without factory
installed flanges it is good practice to install split type flanges in the field.

Above man hours are based on installing factory fabricated spool piecés, up to 10 feet
long, in the field and include all handling, unloading and hauling to storage and erection
site.

Spool Piece Units: Spool piece units include rigging, erecting and aligning.

Standard Bolt-Up Units: Standard bolt-up units include bolting up of factory furnished
fabricated flanges.

Split Flange Bolt-Up Units: Split flange bolt-up units include all operations necessary
for the slipping on of flanges and gaskets and bolting-up.

Man hours do not include installation of hangers or supports or the erection of scaffold-
ing. See respective tables for these charges.
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OVERHEAD TRANSITE
PRESSURE PIPE-CLASS 150

NET MAN HOURS PER UNITS LISTED

Size Pipe Make-Ons Bolt-Ups
Inches Per L. F. Each Each
4 .20 .50 1.2
6 .25 .75 1.5
8 .30 .85 2.1
10 .40 1.00 2.7
12 .50 1.25 3.4
14 .60 1.50 3.8
16 .70 1.75 4.4

Pipe Units: Pipe units include rigging, erecting and aligning of pipe.

Make-On Units: Make-on units include erecting, aligning pouring joint. Ells = two make-
ons, tees = three make-ons, etc.

Bolt-Up Units: Bolt-up units include bolting together of flanged connections.
All Units: All units include unloading, handling and hauling to storage and erection site.
Man hours do not include supports or scaffolding. See respeetive tables for these charges.

Transite pipe = 4 inches [.D. and above. It is usually supplied in standard 13-foot
lengths.



Section Three

ALLOY

AND
NON-FERROUS
FABRICATION

This section is intended to cover the complete shop fabrication
and field fabrication and erection of alloy and non-ferrous piping.
Alloy and non-ferrous piping operations are to be man houred on the same
basis as corresponding carbon steel materials, plus the percentage given
in the following tables applicable to the carbon steel man hours listed in
sections one and two.
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Fabrication of alloy and non-ferrous piping is to be figured on the same basis as for corresponding operation on
carbon steel materials, plus the percentage given below applicable to the carbon steel man hour schedules.

SHOP HANDLING PIPE FOR FABRICATION

PERCENT ADDITIVE
MATERIAL CLASSIFICATION-GROUP NUMBERS AND PERCENTAGES
Nominal
Pipe Group Group Group Group Group Group Group Group Group
Size 1 2 3 4 5 6 7 8 9
2orless | 17.0 225 30.0 318 13.0 39.0 840 | 360 46.0
3 18.5 25.0 33.0 35.0 15.0 41.0 880 | 39.0 51.0
4 20.0 27.0 36.0 38.0 17.0 455 90.5 41.0 55.0
5 21.0 28.0 38.0 40.0 18.0 49.0 — 42,0 58.0
6 23.0 31.0 41.5 425 20.0 50.0 940 | 435 64.0
8 26.0 35.0 47.0 48.0 335 590 | 1005 495 72.0
10 28.5 38.0 51.0 54.0 50.0 640 | 117.0 57.0 78.0
12 30.0 40.0 54.0 58.0 54.0 700 | 1340 64.0 83.0
14 33.0 44.0 59.0 62.0 67.0 78.0 - 67.0 90.0
16 35.0 47.0 63.0 67.0 74.0 86.0 - 77.0 96.0
18 395 53.0 71.0 75.0 77.0 92.0 - 82.0 108.5
20 435 58.0 78.0 83.0 84.0 100.0 - 87.0 120.0
22 46.0 62.0 83.0 88.0 89.0 103.5 - 93.0 127.0
24 49.0 66.0 88.0 93.0 94.0 107.0 - 97.0 135.0
26 53.0 715 95.4 1001 | 1019 116.0 - 105.0 146.4
28 57.0 77.0 1028 1086 | 109.8 124.9 - 113.0 1676
30 61.0 825 | 1100 1164 | 1176 133.8 - 121.0 168.9
32 65.3 88.0 117.4 1242 | 1254 142.7 - 129.3 10,2
34 £9.4 935 124.8 1819 | 1333 1516 - 137.4 191.4
6 73.4 990 | 1320 1397 | 1411 160.6 . 145.4 202.7
48 15 1045 | 1395 1474 | 1490 169.5 - 153.5 2138
10 316 1100 | 1468 1552 | 156.8 178.4 - 161.6 5.9
42 %7 | 155 | 1540 1630 | 1646 1873 - 169.7 236.5
ASTM A335-P1 .50% Moly Stainless Steels
GROUP
™ - 50-.70% Chr.
ASTM A335-P2  .50-70% Chr X Types 304, 309, 310,316
GROUP | ASTM A335-P12  .85-1.10% Chr. (including “L" & “H" Grades)
1 o
ASTM A335-P11  1.05-1.45% Chr.
GROUP
ASTM A335-P3 1.50-2.00% Chr. 5 Copper, Brass, Everdur
ASTM A335-P8h  1.75-2.25% Chr.
ASTM A-333-GR-1
ASTM A335-P22  2.00-2.50% Chr.
GROUP GR(G)UP ASTM A-333-GR4
2 ASTM A335-P21  2.75-3.25% Chr.
ASTM A-333-GR9
ASTM A335-P5b,c  4.00-6.00% Chr.
ASTMA335-P7  6.00-8.00% Chr. GROUP | Hastelloy, Titanium, 99% Ni.
GROUP ASTMA335-P9  8.00-10.00% Chr. || GROUP | StainlessSteels Types 321 & 347, Cu-Ni,
8 Monel, I , Incoloy, All
3 Ferritic Chromes  10.00-15.00% Chr. onel, Inconel, Incoloy, Alloy 20
GROUP | , .
ASTMA333Gr.3  3.50% Nickel 9 uminum




Fabrication of alloy and non-ferrous piping is to be figured on the same basis as for corresponding operation on
carbon steel materials, plus the percentage given below applicable to the carbon steel man hour schedules.

HANDLE AND ERECT FABRICATED SPOOL PIECES

PERCENT ADDITIVE
MATERIAL CLASSIFICATION-GROUP NUMBERS AND PERCENTAGES
Nominal
Pipe Group Group Group Group Group Group Group Group Group
Size 1 2 3 4 5 6 7 8 9
2orless | 170 225 30.0 318 13.0 39.0 84.0 36.0 46.0
3 185 25.0 33.0 35.0 15.0 410 88.0 39.0 51.0
4 20.0 27.0 36.0 38.0 170 45.0 90.5 41.0 55.0
5 21.0 28.0 38.0 40.0 18.0 49.0 - 42.0 58.0
6 23.0 31.0 415 425 20.0 50.0 94.0 435 64.0
8 26.0 35.0 470 480 335 59.0 | 100.5 49.5 72.0
10 28 5 38.0 51.0 54.0 50.0 640 | 1170 57.0 78.0
12 30.0 40.0 54.0 58.0 54.0 700 | 134.0 64.0 83.0
14 33.0 44.0 59.0 62.0 67.0 78.0 - 67.0 90.0
16 35.0 470 63.0 67.0 74.0 86.0 - 710 96.0
18 395 53.0 71.0 75.0 77.0 92.0 - 82.0 108.5
20 435 58.0 78.0 83.0 84.0 100.0 - 87.0 120.0
22 46.0 62.0 83.0 88.0 89.0 103.5 - 93.0 127.0
24 49.0 66.0 88.0 93.0 94.0 107.0 - 97.0 135.0
26 33.0 715 95.4 100.1 101.9 116.0 - 105.0 146.4
28 57.0 770 102.8 108.6 109.8 1249 - 113.0 157.6
30 61.0 825 110.0 1164 117.6 133.5 ~ 121.0 168.9
32 65.3 88.0 1174 124.2 125.4 142.7 - 129.3 150.2
RY ] 69,4 93.5 124.8 1319 133.3 151.6 —_ 137.4 191.4
26 73.4 99.0 132.0 139.7 141.1 160.6 - 145.4 202.7
38 775 1045 1395 147.4 149.0 169.5 - 153.5 213.9
40 816 110.0 146.8 155.2 156.8 178.4 - 161.6 2952
42 85.7 115.5 154.0 163.0 164.6 187.3 — 160.7 236.5
ASTM A335-P1 50% Mol
( o Stainless Steels
- ) i GROUP
| ASTM A335-P2  50-.70% Chr.
| or e AT 4 Types 304, 309, 310, 316
GROUP | ASTM A335-P12 85-1.10% Chr. (including "L” & "H" Grades)
1 _
| ASTM A335.-P11  1.05-1.45% Chr.
GROUP
ASTM A335-P3 1.50-2.00% Chr. 5 Copper, Brass, Everdur
| ASTM A335.P3b  1.75-2.25% Chr.
| ASTM A-333-GR-1
ASTM A335-P22  2.00-2.50% Chr.
GROUP | GR%’UP ASTM A-333-GR4
2 | ASTMA335P21  2.75-3.25% Chr.
1 ASTM A-333-GR9
‘ ASTM A335-P5bc  4.00-6.00% Chr.
| ASTM A335-P7 6.00-8.00% Chr. GRQUP Hastelloy, Titanium, 99% Ni.
GROUP ‘ ASTMA335-P9  8.00-10.00% Chr. || GROUP | Stainless Steels Types 321 & 347, Cu-Ni,
3 Ferritic Chromes  10.00-15.00% Chr. 8 Monel, Inconel, Incoloy, Alloy 20
- GROUP .
[ ASTM A333Gr.3  3.50% Nickel 9 Aluminum




Fabrication of alloy and non-ferrous piping is to be figured on the same basis as for corresponding operation on
carbon steel materials, plus the percentage given below applicable to the carbon steel man hour schedules.

HANDLE AND ERECT STRAIGHT RUN PIPE (PERCENT ADDITIVE)

MATERIAL CLASSIFICATION-GROUP NUMBERS AND PERCENTAGES
Nominal
Pipe Group Group Group Group Group Group Group Group Group
Size 1 2 3 4 5 6 7 8 9
2orless | 170 22.5 30.0 31.8 13.0 39.0 84.0 36.0 160
3 18.5 25.0 33.0 35.0 15.0 41.0 88.0 380 | 510
4 20.0 27.0 36.0 38.0 17.0 455 90.5 41.0 55.0
5 21.0 28.0 38.0 40.0 18.0 49.0 - 42.0 58.0
6 23.0 31.0 415 425 20.0 50.0 94.0 435 64.0
8 26.0 35.0 470 48.0 335 590 | 1005 495 72.0
10 28.5 38.0 51.0 54.0 50.0 640 | 1170 57.0 78.0
12 30.0 40.0 54.0 58.0 54.0 700 | 1340 64.0 83.0
14 33.0 44.0 59.0 62.0 67.0 78.0 - 67.0 90.0
16 35.0 47.0 63.0 67.0 74.0 86.0 - 77.0 96.0
18 395 53.0 71.0 75.0 77.0 92.0 - 82.0 1085
20 435 58.0 78.0 83.0 84.0 100.0 - 87.0 120.0
22 46.0 62.0 83.0 88.0 89.0 103.5 - 93.0 127.0
24 49.0 66.0 88.0 93.0 94.0 107.0 - 97.0 135.0
2 53.0 715 95.4 100.1 101.9 116.0 - 105.0 146.4
28 57.0 710 102.8 108.8 109.8 124.9 - 1130 157.6
10 61.0 82.5 110.0 116.4 117.6 133.8 - 121.0 1689
12 65.3 88.0 1174 124.2 125.4 142.7 - 129.3 180.2
4 69.4 93.5 124.8 131.9 133.3 1516 - 1374 1914
36 734 99.0 132.0 139.7 141.1 160.6 - 145.4 202,7
a8 775 104.5 139.5 147.4 149.0 169.5 - 1535 2139
10 816 110.0 146.8 156.2 156.8 178.4 - 1616 5.2
42 85.7 1155 154.0 163.0 164.6 1673 - 169.7 Zi6.5
y, ) o
ASTM A335-P1 .50% Moly Stainless Steels
- . GROUP
ASTM A335-P2  50-.70% Chr. p Types 304, 309, 310, 316
GROUP | ASTM A335-P12 85-1.10% Chr. (including “L” & “H” Grades)
1
ASTM A335-P11  1.05-1.45% Chr.
GROUP
Copper, Brass, Everd
ASTM A335-P3  1.50-2.00% Chr. 5 opper, Brass, Everdur
ASTM A335.P3b  1.75-2.25% Chr.
ASTM A-333-GR-1
ASTM A335.P22  2.00-2.50% Chr.
GROUP GRgUp ASTM A-333-GR4
2 ASTM A335-P21  2.75-3.25% Chr.
ASTM A-333-GR9
ASTM A335-P5bc  4.00-6.00% Chr.
ASTM A335-P7 6.00-8.00% Chr. GR?UP Hastelloy, Titanium, 99% Ni.
croup | STV AP B0010.00% Chr- || GROUP | Stainless Steels Types 321 & 347, Cu-Ni,
8 Monel, Inconel, Incoloy, Alloy 20
3 Ferritic Chromes  10.00-15.00% Chr. A
GROUP | , .
ASTM A333Gr.3  3.50% Nickel 9 uminum
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Fabrication of alloy and non-ferrous piping is to be figured on the same basis as for corresponding operation on
carbon steel materials, plus the percentage given below applicable to the carbon steel man hour schedules:

PIPE BENDS
PERCENT ADDITIVE
MATERIAL CLASSIFICATION-GROUP NUMBERS AND PERCENTAGES
Nominal
Pipe Group Group Group Group Group Group Group Group Group
Size 1 2 3 4 5 6 7 8 9
Zorless | 10.0 13.0 18.0 19.0 6.0 135 50.0 15.0 27.5
3 125 17.0 22.5 24.0 9.0 17.0 65.0 19.0 34.0
4 15.0 20.0 27.0 28.5 12.0 20.0 75.0 22.0 410
5 165 22.0 30.0 31.0 - 22.0 - 24.0 45.0
6 195 26.0 35.0 37.0 15.0 23.0 90.0 26.0 535
8 24.0 32,0 43.0 46.0 20.0 27.0 120.0 30.0 6.0
10 215 37.0 495 52.0 22.0 37.0 150.0 41.0 69.0
12 30.0 40.0 54.0 57.0 25.0 39.0 165.0 43.0 82.5
14 34.0 455 §1.0 64.5 - - - 46.0 =
16 36.5 49.0 66.0 69.0 - - - 49.0
18 40.0 53.5 72.0 76.0 - - - 50.0
20 46.0 61.5 83.0 87.0 - - - 52.0 =
22 515 69.0 93.0 98.0 - - - 54.0 -
24 54.0 72.0 97.0 103.0 - - - 56.0 -
ASTM A335-P1 .50% Moly Stainless Steels
. GROUP
ASTM P2 50-70% Chr.
A335 50-70% Chr 4 Types 304, 309, 310, 316
GROUP | ASTM A335-P12 85.1.10% Chr. (including “L" & "H” Grades)
1
ASTM A335-P11  1.05-1.45% Chr.
GROUP Copper, Brass, Everdur
ASTM A335-P3 1.50-2.00% Chr. 5 pper, :
ASTM A335-P3b  1.75-2.25% Chr.
ASTM A-333-GR-1
ASTM A335-P22  2.00-2.50% Chr.
GROUP GR‘gUP ASTM A-333-GR4
2 ASTM A335-P21  2.75-3.25% Chr.
ASTM A-333-GR9
| ASTM A335-P5b,c  4.00-6.00% Chr.
ASTM A335-P7 6.00-8.00% Chr. GR?UP Hastelloy, Titanium, 99% Ni
ASTMA335-P9  800-10.00%Chr. || GROUP | SteinlessSteels Types 321 & 347, Cu-Ni,
GROUP 8 Monel, Inconel, Incoloy, Alloy 20
3 Ferritic Chromes  10.00-15.00% Chr. ! ! ’
GROUP | , .
ASTM A333Gr.3  3.50% Nickel 9 uminum




150 Section Three—ALLOY AND NON-FERROUS FABRICATION

Fabrication of alloy and non-ferrous piping is to be figured on the same basis as for corresponding operation on
carbon steel materials, plus the percentage given below applicable to the carbon steel man hour schedules.

ATTACHING FLANGES (PERCENT ADDITIVE)

MATERIAL CLASSIFICATION-GROUP NUMBERS AND PERCENTAGES
Nominal
Pipe Group Group Group Group Group Group Group Group Group
Size 1 2 3 4 5 6 7 8 9
Zorless | 250 335 45.0 415 20.0 580 | 1250 54.0 69.0
3 27.5 37.0 495 52.0 23.0 61.0 | 1320 58.0 76.0
4 30.0 40.0 54.0 57.0 25.0 680 | 1350 61.0 825
5 315 42,0 57.0 60.0 275 73.0 - 63.0 87.0
6 34.5 6.0 62.0 635 30.0 750 | 1400 65.0 95.0
8 39.0 52.0 70.0 72.0 50.0 875 | 1500 740 | 107.0
10 425 57.0 6.5 81.0 75.0 950 | 1750 850 | 1170
12 45.0 60.0 81.0 86.0 80.0 | 1040 | 2000 950 | 1240
14 490 65.5 88.0 930 | 1000 | 1170 - 1000 | 1350
16 52.5 70.0 945 | 1000 | 1100 | 1280 - 1150 | 1440
18 59.0 79.0 1060 | 1120 | 1150 | 1380 - 1230 | 1620
20 65.0 87.0 1170 | 1235 | 1250 | 149.0 - 1300 | 1790
22 69.0 92.9 1240 | 1310 | 1330 154.5 - 139.0 | 190.0
24 73.0 98.0 131.0 | 1390 | 1400 160.0 - 1450 | 2010
26 79.0 106.0 142.0 150.4 1516 173.4 - 157.0 2179
28 85.0 114.2 152.9 162.0 163.2 186.8 - 169.0 2346
30 91.2 122.4 163.8 173.7 174.9 200.0 - 181.2 251.4
32 97.3 130.6 174.7 185.3 186.6 213.4 — 193.3 268.2
24 103.4 1387 185.6 196.9 198.2 226.8 - 205.4 2819
36 109.4 146.9 196.6 208.4 2099 | 2400 - 217.4 301.7
38 115.5 155.0 2075 220.0 2215 | 2535 - 229.5 3184
40 121.6 163.2 2184 231.6 2332 | 2668 - 241.6 335.2
42 127.7 1714 2293 2432 2449 | 2800 - 253.7 852.0
ASTM A335.P1 50% Mol
o Moy Stainless Steels
. GROUP
ASTM A335-P2  .50-.70% Chr.
ot Aar 4 Types 304, 309, 310, 316
GROUP | ASTM A335-P12 85-1.10% Chr. (including “L" & "H" Grades)
1
. ASTM A335-P11  1.05-1.45% Chr.
GROUP Copper, Brass, Everd
ASTM A335-P3 1.50-2.00% Chr. 5 pper, ’ ur
ASTM A335.P3b  1.75-2.25% Chr.
ASTM A-333-GR-1
ASTM A335-P22  2.00-2.50% Chr. .
GROUP (’R‘gUP ASTM A-333-GR4
2 ASTM A335-P21  2.75-3.25% Chr.
ASTM A-333-GR9
ASTM A335-P5,bc  4.00-6.00% Chr.
ASTM A335-P7 6.00-8.00% Chr. GRE;UP Hastelloy, Titanium, 99% Ni.
aroyp | STV A3SPS - 800-10.00% Chr || GROUP | Stainless Steels Types 321 & 347, Cu-Ni,
3 Ferritic Chromes  10.00-15.00% Chr. 8 Manel, Incopel, Incoloy, Alloy 20
GROUP .
ASTM A333Gr.3  3.50% Nickel 9 Aluminum
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Fabrication of alloy and non-ferrous piping is to be figured on the same basis as for corresponding operation on
carbon steel materials, plus the percentage given below applicable to the carbon steel man hour schedules.

MAKE-ONS THROUGH 12-IN.
HANDLE VALVES THROUGH 42-IN.

PERCENT ADDITIVE
MATERIAL CLASSIFICATION-GROUP NUMBERS AND PERCENTAGES
Nominal
Size Group Group Group Group Group Group Group Group Group
Inches 1 2 3 4 5 6 7 8 9
1/4 9.0 11.0 16.0 17.0 7.0 21.0 45.0 20.0 25.0
3/8 10.0 12.5 18.0 19.0 8.0 23.0 50.0 22.0 28.0
1/2 11.0 14.0 20.0 21.0 9.0 26.0 56.0 240 31.0
3/4 12.0 16.0 225 23.0 10.0 29.0 62.0 27.0 34.0
1 13.5 18.0 25.0 26.0 11.0 32.0 69.0 30.0 38.0
1-1/4 15.0 20.0 275 29.0 120 36.0 76.5 33.0 420
1-1/2 17.0 22.5 30.5 32.0 13.5 40.0 85.0 37.0 47.0
2 19.0 25.0 34.0 36.0 15.0 44.0 94.0 41.0 52.0
2-1/2 20.5 27.0 35.5 375 16.0 45.5 97.0 42.5 55.0
3 21.0 28.0 37.0 39.0 17.0 46.0 93.0 44.0 57.0
3-1/2 225 29.0 395 420 18.0 495 100.0 45.0 60.5
4 23.0 30.0 41.0 430 19.0 51.0 101.0 46.0 62.0
6 242 31.6 433 45.5 19.4 55.3 105.0 514 66.0
8 32.2 422 578 60.7 25.9 73.8 140.0 68.6 88.0
10 40.3 52.7 72.2 75.9 324 92.2 175.0 85.7 110.0
12 484 63.2 86.6 91.1 38.9 110.6 210.0 102.8 132.0
14 56.4 73.8 101.0 106.3 45.4 129.0 - 120.0 154.0
16 64.5 84.3 115.5 1214 51.8 147.5 — 137.0 176.0
18 72.5 94.9 130.0 136.6 58.3 166.0 - 154.3 198.0
20 80.1 105.4 158.8 151.8 64.8 184.4 - 1714 220.0
22 88.7 115.9 173.3 167.0 71.3 202.8 - 188.5 242.0
24 96.7 126.5 187.7 182.2 71.8 221.3 — 205.7 264.0
- 26 104.8 137.0 187.7 197.3 84.2 239.7 - 222.8 286.0
28 112.8 147.6 202.2 212.5 90.7 258.2 — 240.0 308.0
30 120.9 158.0 216.6 227.7 97.2 276.6 - 257.0 330.0
32 129.0 168.6 231.0 242.9 103.7 295.0 - 274.2 352.0
34 137.0 179.2 245.5 258.1 110.2 313.5 — 291.4 374.0
36 145.0 189.7 259.9 273.2 116.6 331.9 — 308.5 396.0
38 153.0 200.3 274.4 288.4 123.0 350.4 - 325.6 418.0
40 161.2 210.8 288.8 303.6 129.6 368.8 — 342.8 440.0
42 169.3 221.3 303.2 318.8 136.0 387.2 — 359.9 462.0

(table continued on next page)
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MAKE-ONS THROUGH 12-IN.
HANDLE VALVES THROUGH 42-IN.

(CONTINUED)
ASTM A335-P1 .50% Moly Stainless Steels
GROUP
ASTM A335.P2  50-.70% Chr. . Types 304, 308, 310, 316
GROUP | ASTMA335-P12  .85-1.10% Chr. (including “L” & “H" Grades)
1
ASTM A335.-P11  1.05-1.45% Chr.
GROUP Copper, Brass, Everdur
ASTM A335-P3 1.50-2.00% Chr. 5
ASTM A335-P3b  1.75-2.25% Chr.
ASTM A-333-GR-1
ASTM A335.P22  2.00-2.50% Chr.
GROUP GRgUP ASTM A-333-GR4
2 ASTM A335-P21  2.75-3.25% Chr.
ASTM A-333-GR9
ASTM A335-P5b,c  4.00-6.00% Chr.
ASTM A335-P7  6.00-8.00% Chr. GROUP | Hastelloy, Titanium, 99% Ni.
ASTM A335-P9 8.00-10.00% Chr. ||  GROUP | Stainless Steels Types 321 & 347, Cu-Ni,
GROUP ies 8 Monel, Inconel, Incoloy, Alloy 20
3 Ferritic Chromes  10.00-15.00% Chr.
GROUP

ASTM A333Gr.3  3.50% Nickel 9 Aluminum




Fabrication of alloy and non-ferrous piping is to be figured on the same basis as for corresponding operation on
carbon stee] materials, plus the percentage given below applicable to the carbon steel man hour schedules.

FIELD ERECTION BOLT-UPS (PERCENT ADDITIVE)

MATERIAL CLASSIFICATION-GROUP NUMBERS AND PERCENTAGES
Nominal
Pipe Group Group Group Group Group Group Group Group Group
Size 1 2 3 4 5 & 7 8 9
Zorless | 24.0 32.0 43.0 45.0 19.0 55.0 118.0 51.0 66.0
3 26.0 35.0 470 49.0 22.0 58.0 125.0 55.0 72.0
4 28.5 38.0 51.0 54.0 24.0 65.0 128.0 58.0 78.0
5 30.0 40.0 54.0 57.0 26.0 69.0 - 60.0 83.0
6 33.0 440 59.0 60.0 28.5 71.0 133.0 62.0 90.0
8 37.0 490 66.5 68.0 415 83.0 143.0 70.0 102.0
10 40.0 54.0 73.0 71.0 71.0 90.0 166.0 81.0 1110
12 43.0 57.0 77.0 82.0 76.0 99.0 190.0 90.0 1180
14 47.0 62.0 84.0 88.0 95.0 111.0 - 95.0 128.0
16 50.0 66.5 90.0 95.0 105.0 122.0 - 109.0 137.0
18 56.0 75.0 101.0 106.0 109.0 131.0 - 117.0 154.0
20 62.0 83.0 111.0 117.0 119.0 142.0 - 124.0 170.0
22 65.0 88.0 118.0 124.0 126.0 1470 - 132.0 1810
24 69.0 93.0 124.0 132.0 133.0 152.0 - 138.0 191.0
26 749 100.1 1344 143.0 144.0 164.6 — 1495 207.0
28 80.6 108.6 144.8 154.0 155.0 1772 — 161.0 2229
30 86.4 116.4 155.0 165.0 166.2 189.9 _ 1725 238.8
32 92.2 124.2 165.4 176.0 177.3 202.6 _ 184.0 254.7
34 97.9 131.9 175.8 187.0 188.4 215.2 . 195.5 270.6
36 103.7 139.7 186.1 198.0 199.4 2279 _ 207.0 286.6
38 109.4 1474 196.5 209.0 210.5 240.5 - 218.5 3025
40 116.2 155.2 206.8 220.0 221.6 253.2 — 230.0 3184
42 121.0 163.0 217.0 231.0 232.7 265.9 — 241.5 334.3
I AS - %
:, ASTM A335-P1 .50% Moly Stainless Steels
= § GROUP
ASTM A335-P2 .50-.70% Chr. s Types 304, 309, 310, 316
3ROUP | ASTM A335-P12 85-1.10% Chr. (including "L” & "H"” Grades)
S o
| ASTM A335-P11 1.05-1.45% Chr.
| GROUP Copper, Brass, Everd
ASTM A335-P3 1.50-2.00% Chr. 5 ~OPper, Brass, Lverdur
| ASTM A335-P3b 1.75-2.25% Chr.
ASTM A-333-GR-1
ASTM A335-P22  2.00-2.50% Chr. .
GROUP GR‘gUP ASTM A-333-GR4
2 ASTM A335-P21  2.75-3.25% Chr.
ASTM A-333-GR9
ASTM A335-P5b,c  4.00-6.00% Chr.
ASTM A335-P7  6.00-8.00% Chr. GROUP | Hastelloy, Titanium, 99% Ni.
ASTMA335-P9  8.00-10.00% Chr. || GROUP | StainlessSteels Types 321 & 347, Cu-Ni,
GROUP 8 Monel, Inconel, Incoloy, Alloy 20
3 Ferritic Chromes  10.00-15.00% Chr. ’ ' ’ 4
GROUP .
ASTM A333Gr.3  3.50% Nickel 9 Aluminum




154 Section Three—ALLOY AND NON-FERROUS FABRICATION

Fabrication of alloy and non-ferrous piping is to be figured on the same basis as for corresponding operation on
carbon steel materials, plus the percentage given below applicable to the carbon steel man hour schedules.

ALL WELDED FABRICATION (PERCENT ADDITIVE)

MATERIAL CLASSIFICATION-GROUP NUMBERS AND PERCENTAGES

Nominal
Pipe Group Group Group Group Group Group Group Group Group
Size 1 2 3 4 5 8 7 8 9
Zorless | 25.0 335 450 475 20.0 58.0 125.0 54.0 69.0
3 215 37.0 495 52,0 23.0 61.0 132.0 58.0 76.0
4 30.0 400 54.0 57.0 25.0 68.0 135.0 61.0 825
5 315 420 57.0 60.0 215 73.0 - 63.0 87.0
6 34.5 46.0 62.0 63.5 30.0 750 | 1400 65.0 95.0
8 39.0 52.0 70.0 72.0 50.0 875 | 1500 740 | 107.0
10 425 57.0 765 81.0 75.0 95.0 175.0 850 | 117.0
12 45.0 60.0 81.0 86.0 800 | 1040 | 200.0 950 | 1240
14 49.0 65.5 88.0 93.0 | 100.0 117.0 - 100.0 135.0
16 52.5 70.0 94.5 100.0 110.0 128.0 - 115.0 144.0
18 59.0 79.0 106.0 112.0 115.0 138.0 - 1230 162.0
20 65.0 87.0 117.0 1235 125.0 149.0 . 130.0 179.0
22 69.0 925 124.0 131.0 133.0 154.5 - 139.0 190.0
24 73.0 98.0 131.0 139.0 140.0 160.0 - 145.0 201.0
2 79.0 106.0 142.0 150.5 151.6 1734 - 157.0 2179
28 85.0 114.2 152.9 162.0 163.2 186.8 - 169.0 234.6
30 912 122.4 163.8 173.7 174.9 200.0 - 1812 251.4
32 97.3 130.6 174.7 185.3 186.6 2134 - 193.3 968.2
34 108.4 138.7 185.6 196.9 198.2 226.8 - 205.4 2819
36 109.4 146.9 196.6 208.4 209.9 240.0 - 217.4 301.7
38 1155 155.0 2075 220.0 2215 953.5 - 2295 318.4
40 121.6 163.2 2184 231.6 233.2 266.8 - 2416 335.2
42 127.7 1714 229.3 243.2 244.9 280.0 - 253.7 352.0
— s
ASTH 335- .50%
ASTM A335-P1 50% Moly Stainless Stecls
e GROUP
ASTM A335-P2  .50-70% Chr.
‘: = 3 70% Chr 4 Types 304, 309, 310, 316
GROUP | ASTM A335.P12  85-1.10% Chr. (including "L" & “H” Grades)
1
ASTM A335-P11 1.05-1.45% Chr.
GROUP
c
ASTM A335-P3 1.50-2.00% Chr. : opper, Brass, Everdur
| ASTM A335-P3b  1.75-2.25% Chr.
: ASTM A-333-GR-1
ASTM A335-P22  2.00-2.50% Chr.
GROUP GRgUP ASTM A-333-GR4
2 | ASTMA335-P21  2.75-3.25% Chr.
ASTM A-333-GR9
ASTM A335-P5b,c  4.00-6.00% Chr.
ASTM A335-P7  6.00-8.00% Chr. GROUP | Hastelloy, Titanium, 99% Ni.
aroyp | "TTMASSPS - 800-1000% Chr || GROUP | Stainless Steels Types 321 & 347, Cu-Ni,
8 Monel, I I
3 Ferritic Chromes  10.00-15.00% Chr. onel, Inconel, Incoloy, Alloy 20
GROUP

ASTM A333Gr. 3

3.50% Nickel

Aluminum




Fabrication of alloy and non-ferrous piping is to be figured on the same basis as for corresponding operation on
carbon steel materials, plus the percentage given below applicable to the carbon steel man hour schedules.

FLAME CUTTING OR BEVELING (PERCENT ADDITIVE)

MTR'L. CLASSIFICATION
Nominal
Pipe Group Group Group
Size 1 2 6
2 orless 17.0 22.5 39.0
3 18.5 25.0 41.0
4 20.0 27.0 45.5
5 21.0 28.0 49.0
6 23.0 31.0 50.0
8 26.0 35.0 59.0
10 28.5 38.0 64.0
12 30.0 40.0 70.0
14 33.0 44.0 78.0
16 35.0 47.0 86.0
18 395 53.0 92.0
20 43.5 58.0 100.0
22 46.0 62.0 103.5
24 49.0 66.0 107.0
26 53.0 71.5 116.0
28 57.0 7.0 124.9
30 61.0 82.5 122.8
32 65.3 88.0 142.7
H 69.4 93.5 151.6
36 734 99.0 160.6
38 715 104.5 169.5
40 81.6 110.0 178.4
42 85.7 115.5 187.3

Material in Groups 1, 2 and 6 only will flame cut. All others are to be machine cut. See respective percentage tables

for others.
ASTM A335-P1 .50% Moly Stainless Steels
o GROUP
ASTM A335- 50-.70% Chr.
P2 50-.70% Chr 4 Types 304, 309, 310, 316
GROUP | ASTM A335-P12  85.1.10% Chr. (including “L” & “H" Grades)
1
ASTM A335-P11  1.05-1.45% Chr.
GROUP
ASTM A335-P3 1.50-2.00% Chr. 5 Copper, Brass, Everdur
ASTM A335-P3b  1.75-2.25% Chr.
ASTM A-333-GR-1
ASTM A335-P22  2.00-2.50% Chr.
GROUP GRE’UP ASTM A-333-GR4
2 ASTM A335-P21  2.75-3.25% Chr.
ASTM A-333-GR9
ASTM A335-P5b,c  4.00-6.00% Chr.
ASTM A335-P7 6.00-8.00% Chr. GRC_I’UP Hastelloy, Titanium, 99% Ni.
GROUP ASTM A335-P9 8.00-10.00% Chr. GROUP | Stainless Steels Types 321 & 347, Cu-Ni,
3 Ferritic Chromes  10.00-15.00% Chr. 8 Monel, Inconel, Incoloy, Alloy 20

ASTM A333Gr.3

3.50% Nickel

GROUP
9

Aluminum




156 Section Three—ALLOY AND NON-FERROUS FABRICATION

Fabrication of alloy and non-ferrous piping is to be figured on the same basis as for corresponding operation on
carbon steel materials, plus the percentage given below applicable to the carbon steel man hour schedules

MACHINE CUTTING AND BEVELING PIPE

(PERCENT ADDITIVE)

MATERIAL CLASSIFICATION-GROUP NUMBERS AND PERCENTAGES

Nominal
Pipe Group Group Group Group Group Group Group Group Graoup
Size 1 2 3 4 5 6 7 8 9
2orless | 17.0 225 30.0 318 13.0 39.0 840 36.0 16.0
a 18.5 25.0 33.0 35.0 15.0 41.0 88.0 39.0 51.0
4 20.0 27.0 36.0 38.0 170 455 905 41.0 55.0
5 21.0 2810 38.0 40.0 18.0 490 - 420 : R4
6 24.0 31.0 415 425 20.0 50.0 94.0 435 4.0
8 26.0 35.0 470 48.0 33.5 59.0 100.5 195 72.0
10 28.5 38.0 51.0 54.0 50.0 64.0 117.0 57.0 78.0
12 30.0 40.0 54.0 58.0 54.0 70.0 134.0 64.0 3.0
14 33.0 44.0 59.0 62.0 67.0 78.0 - 67.0 90.0
16 35.0 47.0 63.0 67.0 74.0 86.0 - 77.0 96.0
18 395 53.0 71.0 75.0 770 92.0 - 82.0 108 5
20 435 58.0 78.0 83.0 84.0 100.0 - 87.0 1200
22 46.0 62.0 83.0 88.0 89.0 103.5 - 93.0 127.0
24 49.0 66.0 88.0 93.0 94.0 107.0 - 97.0 135.0
26 3.0 715 95.4 100.1 101.9 116.0 - 105.0 146.4
28 57.0 77.0 102.8 108.6 109.8 124.9 _ 113.0 1576
30 81.0 825 110.0 116.4 117.6 133.8 _ 121.0 168.9
32 65.3 88.0 117.4 124.2 125.4 1427 _ 129.3 1.2
24 69.4 935 124.8 131.9 133.3 151.6 _ 1374
36 734 99.0 132.0 139.7 141.1 160.6 145.4
an 175 104.5 139.5 147.4 149.0 169.5 _ 153.5
0 L6 110.0 146.8 155.2 156.8 175.4 _ 161.6
12 8.7 115.56 154.0 163.0 164.6 187.3 — 169.7
. o Mo
ASTM A335-P1 50% Moly Stainloss Steels
« 2K Do GROUP
ASTM A335-P2  .50-70% Chr. § Types 304, 308,310, 316
GROUP | ASTM A335-P12 85.1.10% Chr. (including “L" & "H" Grades)
1
ASTM A335-P11  1.05-1.45% Chr.
GROUP Copper, B Everd
ASTM A335.P3 1.50-2.00% Chr. 5 -opper, Brass, Lverdur
ASTM A335-P3b  1.75-2.25% Chr.
AsTM ASTM A-333-GR-1
STM A335-P22  2.00-2.50% Chr. .
GROUP GROUP | \STM A-333-GR4
2 ASTM A335.P21  2.75.3.25% Chr. 8
ASTM A-333-GR9
ASTM A335-P5bc  4.00-6.00% Chr.
ASTM A335-P7 6.00-8.00% Chr. GR?UP Hastelloy, Titanium, 995 Ni.
ASTMA335-P9  8.00-10.00% Chr. || GROUP | Stainless Steels Types 321 & 347, Cu-Ni,
GROUP 8 Monel, Inconel, Incoloy, Alloy 20
3 Ferritic Chromes  10.00-15.00% Chr. ! - -

ASTM A333Gr. 3

3.50% Nickel

GROUP
9

Aluminum




Section Three—ALLOY AND NON-FERROUS FABRICATION 157

Fabrication of alloy and non-ferrous piping is to be figured on the same basis as for corresponding operation on
carbon steel materials, plus the percentage given below applicable to the carbon steel man hour schedules.

THREADING PIPE
PERCENT ADDITIVE
MATERIAL CLASSIFICATION-GROUP NUMBERS AND PERCENTAGE
Nominal
Size Group Group Group Group Group Group Group Group Group
Inches 1 2 3 4 5 6 7 8 9
2 or less 20.0 27.0 36.0 38.0 16.0 46.0 100.0 43.0 55.0
3 22.0 30.0 40.0 42.0 18.0 49.0 106.0 46.0 61.0
4 24.0 32.0 43.0 46.0 20.0 54.0 108.0 49.0 66.0
5 25.0 34.0 46.0 48.0 22.0 58.0 - 50.0 70.0
6 28.0 37.0 50.0 51.0 24.0 60.0 112.0 52.0 76.0
8 31.0 42.0 56.0 58.0 40.0 70.0 120.0 59.0 86.0
10 34.0 46.0 61.0 65.0 60.0 76.0 140.0 68.0 94.0
12 36.0 48.0 65.0 69.0 64.0 83.0 160.0 76.0 99.0
ASTM - 50%
STM A335-P1 50% Moly Stainless Steels
GROUP
ASTM A335-P2 50-. :
STM A3 50-70% Chr 4 Types 304, 309, 310, 316
GROUP | ASTM A335-P12 85-1.10% Chr. (including “L" & “H” Grades)
1
ASTM A335-Pi1 1.05-1.45% Chr.
GROUP Copper, Brass, Everdur
ASTM A335-P3 1.50-2.00% Chr. 5 ’ ’
ASTM A335-P3b  1.75-2.25% Chr.
ASTM A-333-GR-1
ASTM A335-P22  2.00-2.50% Chr.
GROUP GRSUP ASTM A-333-GR4
2 ASTM A335-P21  2.75-3.25% Chr.
ASTM A-333-GR9
ASTM A335-P5,b,c  4.00-6.00% Chr.
ASTM A335-P7  6.00-8.00% Chr. GROUP | Hastelloy, Titanium, 99% Ni.
ASTMA335-P9  8.00-10.00% Chr. || GROUP | Stainless Steels Types 321 & 347, Cu-Ni,
GROUP ™ 8 Monel, Inconel, Incoloy, Alloy 20
3 Ferritic Chromes  10.00-15.00% Chr.
GROUP Alumi
ASTM A333Gr.3  3.50% Nickel 9 uminum




158 Section Three—ALLOY AND NON-FERROUS FABRICATION

Fabrication of alloy and non-ferrous piping is to be figured on the same basis as for corresponding operation on
carbon steel materials, plus the percentage given below applicable to the carbon steel man hour schedules.

WELDED ATTACHMENTS AND DRILLING HOLES IN

WELDED ATTACHMENTS
PERCENT ADDITIVE
MATERIAL CLASSIFICATION-GROUP NUMBERS AND PERCENTAGES
Thickness of
Plate, Angle | Group Group Group Group Group Group Group Group Group
Etc., Inches 1 2 3 4 5 6 7 8 9
1/2 or less 21.0 29.0 40.0 43.0 16.0 53.0 98.0 49.0 62.0
3/4 215 29.5 40.5 435 16.5 53.5 102.0 49.5 62.5
1 22.0 30.0 41.0 44.0 17.0 54.0 106.0 50.0 63.0
1-1/4 22.5 30.5 41.5 44.5 175 54.5 110.0 50.5 63.5
1-1/2 23.0 31.0 42.0 45.0 18.0 55.0 115.0 51.0 64.0
1-3/4 24.0 32.0 43.0 46.0 19.0 56.0 120.0 52.0 66.0
2 25.0 335 45.0 47.5 20.0 58.0 125.0 54.0 69.0
2-1/2 26.5 35.0 47.0 50.5 22.0 59.0 129.0 56.0 735
3 27.5 37.0 49.5 52.0 23.0 61.0 132.0 58.0 76.0
3-1/2 29.0 39.0 52.5 55.0 245 65.0 134.0 59.5 79.0
4 30.0 40.0 54.0 57.0 25.0 68.0 135.0 61.0 82.5
ASTM A335-P1 .50% Moly Stainless Steels
GROUP
ASTM A335-P2 .50-.70% Chr. 4 Types 304, 309, 310, 316
GROUP | ASTMA335-P12  .85-1.10% Chr. (including “L” & “H” Grades)
1
ASTM A335-P11 1.05-1.45% Chr.
GROUP Copper, Brass, Everdur
ASTM A335-P3 1.50-2.00% Chr. 5
ASTM A335-P3b 1.75-2.25% Chr.
ASTM A-333-GR-1
ASTM A335-P22 2.00-2.50% Chr.
GROUP GR‘gUP ASTM A-333-GR4
2 ASTM A335-P21 2.75-3.25% Chr.
ASTM A-333-GR9
ASTM A335-P5,b,c  4.00-6.00% Chr.
ASTM A335-P7 6.00-8.00% Chr. GR(;UP Hastelloy, Titanium, 99% Ni.
ASTM A335-P9 8.00-10.00% Chr. || GROUP | Stainless Steels Types 321 & 347, Cu-Ni,
GROUP . 8 Monel, Inconel, Incoloy, Alloy 20
3 Ferritic Chromes  10.00-15.00% Chr.
GROUP Alumi
ASTM A333Gr.3 3.50% Nickel 9 uminum




Fabrication of alloy and non-ferrous piping is to be figured on the same basis as for corresponding operation an
carbon steel materials, plus the percentage given below applicable to the carbon steel man hour schedules.

LOCAL STRESS RELIEVING (PERCENT ADDITIVE)

MATERIAL CLASSIFICATION-GROUP NUMBERS AND PERCENTAGES
Nominal
Pipe Group Group Group Group Group Group Group Group Group
Size 1 2 3 4 5 8 7 8 9
2orless | 17.0 225 30.0 31.8 13.0 39.0 84.0 36.0 46.0
3 | 1sas 25.0 33.0 35.0 15.0 410 88.0 39.0 51.0
4 20.0 27.0 36.0 38.0 17.0 455 90.5 41.0 55.0
5 21.0 28.0 38.0 40.0 18.0 49.0 - 42.0 58.0
6 23.0 31.0 415 425 20.0 50.0 94.0 435 64.0
8 26.0 35.0 470 48.0 33.5 59.0 | 1005 49.5 72.0
10 285 38.0 51.0 54.0 50.0 640 | 117.0 57.0 78.0
12 30.0 40.0 54.0 58.0 54.0 700 | 134.0 64.0 83.0
14 33.0 44.0 59.0 62.0 67.0 78.0 - 67.0 90.0
16 35.0 470 63.0 67.0 74.0 86.0 - 770 96.0
18 39.5 53.0 71.0 75.0 77.0 92.0 - 82.0 1085
20 435 58.0 78.0 83.0 84.0 100.0 - 87.0 120.0
22 16.0 62.0 83.0 88.0 89.0 103.5 - 93.0 127.0
24 49.0 66.0 88.0 93.0 94.0 107.0 - 97.0 135.0
26 33,0 1.5 954 100.1 101.9 116.0 _ 105.0 146.4
2K 57.0 77.0 128 108.6 1081= 1249 — 113.0 157.6
30 610 | 825 1100 116.4 117.6 133.8 — 121.0 163.9
22 5.3 85,0 117.4 124.2 125.4 142.7 _ 129.4 180.2
3 69.4 935 1248 131.9 1334 1516 — 137.4 191.4
3 734 99.0 132.0 139.7 141.1 160.6 _ 145.4 202.7
P 416 104.5 139.5 147.4 1490 169.5 _ 133.5 9144
W 8.6 1100 146.8 155.2 156.8 178.4 — 161.4 225.2
12 85.7 1155 154.0 163.0 16146 187.3 _ 169.7 2365
—
| ASTM A335-P1 50% 1
| 0% Moly Stainless Steels
i e GROUP
| ASTM A335-P .50-.70% Chr.
| 2 50-70% Chr 4 Types 304, 309, 310, 316
GROUP | ASTM A335-P12 85-1.10% Chr. (including “L"” & “H" Grades)
I I
| ASTM A335.P11  1.05-1.45% Chr.
| GROUP
C
| ASTM A335-P3 1.50-2.00% Chr. 5 opper, Brass, Everdur
;
| ASTM A335.P3b  1.75-2.25% Chr.
ASTM A-333-GR-1
ASTM A335.P22  2.00-2.50% Chr.
GROUP GRgUP ASTM A-333-GR4
2 ASTM A335-P21  2.75-3.25% Chr.
ASTM A-333-GR9
ASTM A335-P5b,c  4.00-6.00% Chr.
ASTM A335-P7  6.00-8.00% Chr. GROUP | Hastelloy, Titanium, 99% Ni.
GROUP ASTMA335-P9  8.00-10.00% Chr. || GROUP | StainlessSteels Types 321 & 347, Cu-Ni,
8 .
3 Ferritic Chromes  10.00-15.00% Chr. Monel, Inconel, Incoloy, Alloy 20
GROUP | ,, .
ASTM A333Gr.3  3.50% Nickel 9 uminum




160 Section Three—ALLOY AND NON-FERROUS FABRICATION

Fabrication of alloy and non-ferrous piping is to be figured on the same basis as for corresponding operation on
carbon steel materials, plus the percentage given below applicable to the carbon steel man hour schedules

RADIOGRAPHIC INSPECTION (PERCENT ADDITIVE)

MATERIAL CLASSIFICATION-GROUP NUMBERS AND PERCENTAGES
Nominal
Pipe | Group I Group Group Group Group Group Group Group Group
Size 1 2 3 4 5 6 7 8 9
2 or less 50 | 7.0 15.0 9.5 4.0 115 425 18.0 34.5
3 | 55 | 70 17.0 10.0 45 12.0 45.0 20.0 38.0
& | 60 | 80 18.0 115 5.0 13.5 46.0 21.0 410
5 | 64 8.5 19.0 12.0 58 145 - 215 435
6 7.0 9.0 21.0 13.0 6.0 150 | 475 22.0 475
8 8.0 10.0 24.0 14.0 10.0 17.5 51.0 25.0 53.5
10 9.0 11.0 26.0 16.0 15.0 19.0 59.5 29.0 58.5
12 9.5 12.0 275 17.0 16.0 21.0 68.0 32.0 62.0
14 10.0 13.0 30.0 19.0 20.0 23.0 - 34.0 675
16 10.5 14.0 32.0 20.0 22.0 25.5 - 39.0 72.0
18 12.0 16.0 36.0 22.0 23.0 275 - 42.0 1.0
20 18.0 17.0 40.0 25.0 25.0 30.0 - 44.0 895
22 14.0 18.5 42.0 26.0 27.0 31.0 - 47.0 95.0
24 15.0 20.0 445 28.0 28.0 32.0 - 49.0 101.0
2 16.4 21.6 48.1 30.4 30.4 34.6 - 5.0 109.2
25 176 232 51.8 32.8 32.8 37.2 - 570 | 1178
0 18.9 24.9 55.5 35.1 35.1 39.9 - 1.0 126.0
R 202 26.6 59.2 37.4 7.4 426 - 5.3 1.4
04 21.4 28.2 62.9 39.8 39.8 45.2 - 9.4 28
36 22.7 209 66.5 421 42.1 479 - T34 1512
a8 23.9 315 70.3 44.5 4.5 50.5 - 775 130.6
10 25.2 33.2 74.0 46.8 46.8 53.2 - L6 165.0
32 l 2.5 3.9 777 49.1 49.1 55.9 - 85.7 176.4
| ASTM A335-P1 50%
° Moly Stainless Steels
< GROUP
ASTM A335-P2  .50-70% Chr.
! r 4 Types 304, 309, 310, 316
GROUP | ASTM A335-P12 85-1.10% Chr. (including "L" & "H" Grades)
1 -
ASTM A335-P11  1.05-1.45% Chr.
GROUP Copper, Brass, Everd
| ASTM A335.P3 1.50-2.00% Chr. 5 “OPper, » vercur
ASTM A335-P3b  1.75-2.25% Chr.
ASTM A-333-GR-1
ASTM A335-P22  2.00-2.50% Chr.
GROUP GR‘gUP ASTM A-333-GR4
2 ASTM A335-P21  2.75-3.25% Chr.
ASTM A-333-GR9
ASTM A335-P5b,c  4.00-6.00% Chr.
ASTM A335-P7  6.00-8.00% Chr. GROUP | Hastelloy, Titanium, 99% Ni.
aroup | [STMASSES - 800-10.00% Chr. || GROUP | Stainless Steels Types 321 & 347, Cu-Ni,
3 Ferritic Chromes  10.00-15.00% Chr. 8 Monel, Inconel, Incoloy, Alloy 20
GROUP
ASTM A333Gr.3  3.50% Nickel 9 Aluminum
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Fabrication of alloy and non-ferrous piping is to be figured on the same basis as for corresponding eperation on
carbon steel materials, plus the percentage given below applicable to the carbon steel man hour schedules.

MAGNETIC OR DYE PENETRANT INSPECTION (PERCENT ADDITIVE)

MATERIAL CLASSIFICATION—GROUP NUMBERS AND PERCENTAGES
Nominal
Pipe Group Group Group Group Group Group Group Group Group
Size 1 2 3 4 5 6 7 8 5
2 or less 5.0 7.0 9.0 9.5 4.0 115 25.0 11.0 14.0
3 5.5 7.0 10.0 10.0 45 12.0 26.0 115 | 150
4 6.0 8.0 11.0 115 5.0 135 27.0 12.0 165
5 6.5 8.5 115 12.0 55 14.5 - 125 17.0
8 7.0 9.0 12.0 13.0 6.0 15.0 28.0 13.0 19.0
8 8.0 10.0 14.0 14.0 10.0 17.5 30.0 15.0 21.0
10 9.0 11.0 150 | 160 15.0 19.0 35.0 17.0 28.0
12 9.5 12.0 16.0 17.0 16.0 21.0 40.0 19.0 25.0
14 10.0 13.0 17.5 19.0 20.0 23.0 - 20.0 27.0
16 10.5 14.0 19.0 20.0 22.0 255 - 23.0 29.0
18 12.0 16.0 21.0 22.0 23.0 275 - 24.5 32.0
20 13.0 17.0 23.0 25.0 25.0 30.0 - 26.0 6.0
22 14.0 18.5 25.0 26.0 27.0 31.0 - 28.0 34.0
24 15.0 20.0 26.0 28.0 28.0 32.0 - 29.0 40.0
26 16.4 21.6 2% 1 30.4 20.4 4.6 _ 312 13.4
o2 17.6 23.2 30,2 2.8 32.% 37.2 . 236 6.5
30 188 24.9 32.4 35,1 35.1 399 _ 36.0 5,1
w2 202 26.6 .6 74 374 42.6 — = 54
b 214 28.2 36.7 39K 39.% 40.2 _ 105 56.5
9% 7 299 38.9 2.1 42.1 47 _ 3.2 0.1
38 219 315 410 4.5 445 50.5 _ 1.6 635
40 252 332 432 16.8 46.8 53.2 _ 480 66.5
42 265 34.9 45.4 49.1 49.1 55.9 — 50.4 70.1
ASTM A335-P1 _50% Moly Stainless Steels
< ) , GROUP
ASTM A335-P2 50-.70% Chr. " Types 304, 309, 310, 316
GROUP | ASTM A335.P12  .85-1.10% Chr. including “L” & "H" Grades)
1 E
ASTM A335-P11  1.05-1.45% Chr.
GROUP Copper, Brass, Everdur
ASTM A335-P3 1.50-2.00% Chr. 5 pper, Brass, Bve
ASTM A335-P3b  1.75-2.25% Chr.
ASTM A-333-GR-1
ASTM A335-P22  2.00-2.50% Chr.
GROUP GRS;‘UP ASTM A-333-GR4
2 ASTM A335-P21  2.75-3.25% Chr.
ASTM A-333-GR9
ASTM A335-P5,bc  4.00-6.00% Chr.
ASTM A335-P7  6.00-8.00% Chr. GROUP | Hastelloy, Titanium, 99% Ni.
GROUP ASTM A335-P9  8.00-10.00% Chr. || GROUP | StainlessSteels Types 321 & 347, Cu-Ni,
3 Ferritic Chromes  10.00-15.00% Chr. 8 Monel, Inconel, Incoloy, Alloy 20
GROUP ‘
ASTM A333Gr.3  3.50% Nickel 9 Aluminum
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Fabrication of alloy and non-ferrous piping is to be figured on the same basis as for corresponding operation on
carbon steel materials, plus the percentage given below applicable to the carbon steel man hour schedules.

HYDROSTATIC TESTING (PERCENT ADDITIVE)

MATERIAL CLASSIFICATION —GROUP NUMBERS AND PERCENTAGES
Nominal
Pipe Group Group Group Group Group Group Group Group Group
Size 1 2 3 4 5 6 7 8 9
2 or less 5.0 7.0 9.0 9.5 4.0 11.5 25.0 11.0 14.0
3 56 7.0 10.0 10.0 45 12.0 26.0 115 15.0
4 6.0 8.0 11.0 115 5.0 135 27.0 12.0 165
5 65 8.5 115 12.0 55 14.5 - 12.5 17.0
6 7.0 9.0 12.0 13.0 6.0 15.0 28.0 13.0 19.0
8 8.0 100 14.0 14.0 10.0 175 30.0 15.0 21.0
10 9.0 11.0 15.0 16.0 15.0 19.0 35.0 17.0 23.0
12 9.5 12.0 16.0 17.0 16.0 21.0 40.0 19.0 25.0
14 10.0 13.0 175 19.0 20.0 23.0 - 20.0 27.0
16 105 14.0 19.0 20.0 22.0 25.5 - 23.0 29.0
18 12.0 16.0 21.0 22.0 23.0 27.5 - 245 32,0
20 13.0 17.0 23.0 25.0 5.0 30.0 - 26.0 36.0
22 14.0 185 25.0 26.0 27.0 31.0 - 28.0 8.0
24 15.0 20.0 26.0 28.0 28.0 32.0 - 29.0 40.0
2% 164 21.6 28.1 304 304 34.6 - 31.2 434
28 176 232 30.2 32.8 2R 372 - 33.6 16,5
30 159 24.9 32.4 35.1 35.1 39.9 — 36.0 0.1
%2 2.2 6.6 34.6 7.4 274 426 - 38.4 8.4
34 214 282 36.7 39.8 398 452 - 40.8 5K
36 22.7 29.9 389 42.1 42.1 47.9 — 43.2 60.1
34 23.9 415 41.0 445 445 50.5 — 45.6 3.5
10 25.2 33.2 43.2 46.8 46.8 53.2 - 480 66.5
42 26.5 34.9 454 49.1 49.1 55.9 - 50.4 0.1
ASTM A335-P1 .50% Moly Stainless Steels
ASTM A335P2  50-70% Chr. GROUP
4 Types 304, 309, 310, 316
GROUP | ASTM A335-P12 85.1.10% Chr. (including "L" & "H” Grades)
1
ASTM A335.-P11  1.05-1.45% Chr.
GROUP Co Br Everd
ASTM A335.P3 1.50-2.00% Chr. 5 pper, Brass, Everdur
ASTM A335-P3b  1.75-2.25% Chr.
ASTM o ASTM A-333-GR-1
A335-P22  2.00-2.50% Chr.
GROUP GR%’UP ASTM A-333-GR4
2 ASTM A335-P21  2.75-3.25% Chr.
ASTM A-333-GR9
ASTM A335-P5b,c  4.00-6.00% Chr.
ASTM A335-P7 6.00-8.00% Chr. GR‘;UP Hastelloy, Titanium, 99% Ni.
ASTMA335-P9  8.00-10.00% Chr. || GROUP | Stainiess Steels Types 321 & 347, Cu-Ni,
GROUP 8 Monel, Inconel, Incoloy, Alloy 20
3 Ferritic Chromes  10.00-15.00% Chr. ’ ’ ’
GROUP ,
ASTM A333Gr.3  3.50% Nickel 9 Aluminum
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Fabrication of alloy and non-ferrous piping is to be figured on the same basis as for corresponding operation on
carbon steel materials, plus the percentage given below applicable to the carbon steel man hour schedules.

ACCESS HOLES
Percent Additive
MATERIAL CLASSIFICATION—GROUP NUMBERS AND PERCENTAGES
Nominal
Pipe Group Group Group Group Group Group Group Group Group
Size 1 2 3 4 5 6 7 8 9
2.1/2,3,4 | 6.0 8.0 11.0 115 5.0 135 27.0 12.0 16.5
5,6,8 8.0 10.0 14.0 14.0 10.0 175 30.0 15.0 210
|
10,12 95 12.0 16.0 17.0 16.0 21.0 40.0 19.0 25.0
14,16,18 | 12.0 16.0 21.0 22.0 23.0 275 - 245 32.0
20,22,24 | 15.0 20.0 26.0 28.0 28.0 32.0 - 29.0 400
ASTM A335- 50%
STM A335-P1 50% Moly Stainless Steels
GROUP
ASTM A335- 50-. :
335-P2 .50-70% Chr 4 Types 304, 309, 310, 316
GROUP | ASTM A335-P12 85-1.10% Chr. (including “L.” & “H" Grades)
1
ASTM A335-P11  1.05-1.45% Chr.
GROUP
Copper, Brass, Ev.
ASTM A335-P3 1.50-2.00% Chr. 5 opper, Brass, Everdur
ASTM A335-P3b  1.75-2.25% Chr.
ASTM A-333.GR-1
ASTM A335-P22  2.00-2.50% Chr.
GROUP GROUP | )oTM A-333-GR4
2 ASTM A335-P21  2.75-3.25% Chr. 6
ASTM A-333-GR9
ASTM A335-P5bc  4.00-6.00% Chr.
ASTM A335-P7 6.00-8.00% Chr. GRQUP Hastelloy, Titanium, 99% Ni.
GROUP ASTMA335-P9  8.00-10.00%Chr. || GROUP | StainlessSteels Types 321 & 347, Cu-Ni,
, , , 0
3 Ferritic Chromes  10.00-15.00% Chr. 8 Monel, Inconel, Incoloy, Alloy 2
GROUP | , .
ASTM A333Gr.3  3.50% Nickel 9 uminum




Section Four

PNEUMATIC
MECHANICAL
INSTRUMENTATION

This section is included to cover the complete man
hours required for installing pneumatic mechanical
instrumentation, as may be required for the monitor-
ing of various process systems.

The man hours listed are for labor only and do not
have any bearing on material or equipment cost.

All labor man hours are included for unloading,
from railroad cars or trucks, hauling to and unload-
ing at job storage facilities, hauling from storage to
erection site, calibrating when necessary, position-
ing in place, testing, and final check.

164



Note: (S = carbon steel, 8S = stainless steel

Section Four——MECHANICAL INSTRUMENTATION

LIQUID LEVEL GAUGE GLASSES

Transparent Type

MAN HOURS EACH

Visible
Length Man Hours Each
Inches CS 316SS
10-1/4 5.72 6.29
12-5/8 6.93 7.62
19-3/4 7.59 8.34
26-3/4 7.70 847
F1-3/4 8.25 9.07
45-1/2 8.91 9.80
55 9.46 10.40
65-3/8 10.78 11.85
78-3/4 11.99 13.18

Above rating 2,000 psi @ 100° ¥ to 375 psi @ 600° F.

Man hours are based on Penberthy TL Series.

165

Man hours include checking out of storage, calibrating if necessary, hauling to location and installing. Man hours do
not include valve, piping, or any electrical installation. If liquid level gauge valves are required, use 2.0 mnan hours

per pair.
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LIQUID LEVEL GAUGE GLASSES

Transparent Type

MAN HOURS EACH

Visible
Length Man Hours Each
Inches CS 316SS
6-3/4 5.06 5.56
10-1/4 5.72 6.29
12-5/8 6.93 7.62
19-3/4 7.59 8.34
26-3/4 8.25 9.07
33-3/4 8.91 9.80
45-1/2 10.12 11.13
55 11.99 13.18
65-3/8 12.66 13.91
78-3/4 13.97 15.36

Note: C8 = carbon steel. 8§ = stainless steel
Above rating 800 psi @ 100° F to 450 psi @ 600° .
Man hours are based on Penberthy TLC Series.

Man hours include checking out of storage, calibrating if necessary, hauling to location and installing: Man hours do
not include valve, piping, or any clectrical installation. If liquid level gauge valves are required, use 2.0 man hours
per pair.



Section Four—MECHANICAL INSTRUMENTATION

LIQUID LEVEL GAUGE GLASSES

Transparent Type

MAN HOURS EACH

Visible
Length Man Hours Each
Inches CS 316SS
6-3/4 5.06 5.56
10-1/4 5.72 6.29
12-5/8 6.93 7.62
19-3/4 7.59 8.34
26-3/4 8.25 9.07
33-3/4 841 9.80
45-1/2 10.12 11.13
55 11.99 13.18
65-3/8 12.65 13.91
78-3/4 13.97 15.36

Note: CS = carbon steel, SS = stainless steel
Above rating 2,500 psi @ 100”7 F 1o 750 psi @ 600° F.

Man hours are based on Penberthy TM Series.
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Man hours include checking out of storage, calibrating if necessary, hauling to location and installing. Man hours do not
include valve, piping, or any electrical installation, Tf Tiquid leviel gauge valves are required, use 2.0 man hours per pair.
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LIQUID LEVEL GAUGE GLASSES

Transparent Type

MAN HOURS EACH

Visible
Length Man Hours Each
Inches CS 316S8S

6-3/4 440 4.84
10-1/4 5.06 5.56
12-5/8 6.38 7.01
19-3/4 6.93 7.62
26-3/4 6.98 7.67
33-1/4 7.59 8.34
45-1/2 $.25 9.07 ;
55 891 9.80 |
65-3/8 10.12 1113 ‘
78-3/4 11.44 12,58 }

Naote: C8 = carbon steel, SS = stainless steel
Above rating 3,000 psi @ 100”7 F to 1,500 psi @ 600° F
Man hours are based on Penberthy TH Series.

Man hours include checking out of storage, calibrating if necessary, hauling to location and installing. Man hours do
not include valve, piping, or any electrical installation. If liquid level gauge valves are required, use 2.0 man hours
per pair.
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LIQUID LEVEL GAUGE GLASSES

Reflex Type

MAN HOURS EACH

Visible
Length Man Hours Each
Inches CS 316SS
10-1/4 5.06 5.56
12-5/8 6.38 7.01
19-3/4 6.93 7.62
26-3/4 6.98 7.67
! 33-3/4 7.59 8.34
i 45-1/2 8.25 9.07
| 55 891 9.80
65-3/8 10.12 11.13
‘ 78-3/4 11.44 12.58

Naote: CS = carbon steel, S8 = stainless steel
Above rating 2,400 psi @ 100° F to 1,300 psi @ 600° F.
Man hours are based on Penberthy RL Series.

Man hours include checking out of storage, calibrating if necessary, hauling to location and installing. Man hours do not
include vaive, piping, or any electrical installation. If liquid level gauge valves are required, use 2.0 man hours per pair.
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LIQUID LEVEL GAUGE GLASSES

Reflex Type
MAN HOURS EACH

Visible
Length Man Hours Each
Inches cs 316SS

6-3/4 140 4.84
10-1/4 5.06 5.56
12-5/8 6.38 7.01
19-3/4 6.93 7.62
26-3/4 6.98 7.67
33-3/4 7.59 8.34
45-1/2 8.25 9.07
b5 891 9.80
65-3/8 10.12 11.13
78-3/4 11.44 12.58

Nuote: CS = carbon steel, SS = stainless steel
Above rating 2,400 psi @ 100° F 1o 550 psi @ 600" F.
Man hours are based on Penberthy RLC Series.

Man hours includie checking out of storage, calibrating if necessary, hauling to location and installing. Man hours do
not include valve, piping, or any electrical installation. If liquid level gauge valves are required, use 2.0 man hours
per pair.
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LIQUID LEVEL GAUGE GLASSES

Reflex Type

MAN HOURS EACH

Visible
Length Man Hours Each
Inches CS 3165S
6-3/4 443 4.85
10-1/4 5.10 5.60
12-5/8 6.40 7.04
19-3/4 6.95 7.65
26-3/4 7.00 8.00
33-3/4 7.63 8.37 |
45-1/4 8.30 9.10
55 891 9.85
65-3/8 10.12 11.17
78-3/4 11.44 12.62

Nate: CS = carbon steel, SS = stainless steel
Above rating 3,000 psi @ 100° F to 1,700 psi @ 600° F.
Man hours are based on Penberthy RM Series.

Man hours include checking out of storage, calibrating if necessary, hauling to location and installing. Man hours do not
include valve, piping, ar any clectrical installation. If liquid level gauge valves are required, use 2.0 man hours per pair.
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LIQUID LEVEL GAUGE GLASSES

Reflex Type
MAN HOURS EACH

Visible
Length Man Hours Each
Inches CS 31688

6-3/4 4.43 4.85
10-1/4 5.10 5.60
12-5/8 6.40 7.04
19-3/4 6.95 7.65
26-3/4 7.00 8.00
33-3/4 7.63 8.37
45-1/2 8.30 9.10
55 8.91 9.85
65-3/8 10.12 11.17
78-3/4 11.44 12.62

Note: (8 = carbon steel, SS = stainless steel

Above rating 4,000 psi @ 100° F to 2,200 psi @ 600° F.

Man hours are based on Penberthy RH Series.

Man hours include checking out of storage, calibrating if necessary, hauling to location and installing. Man hours do not
melude valve, piping, or any electrical installation. If liquid level gauge valves are required, use 2.0 man hours per pair.
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Pressure Gauges

MAN HOURS EACH

173

Pressure Man Hours Each For
Dial
Size Type 1 Type 2 Type 3 Type 4
Inches

2U 0.55 — — —

3 — 0.565 0.84 1.20 \
4% — 0.66 0.92 1.32

8l — 0.92 1.19 L45

Type 1: Brass bourdon tube, drawn steel case, black enamel finish, 4” bottom connection, 0-30 through 0-G00 psi

range. Accuracy: middle half of scale 2% of scale range; remainder 3%.

Type 2: Brass bourdon tube, phenol turret case, hlack finish, 4” bottom connection, 0-15 through 0-1,000 psi range.
Accuracy 1% of scale.

~

Type .

through 01,000 psi range. Accuracy * of 1%.

Type 4: Alloy steel bourdon tube, bronze rotary movement, cast aluminum case, 4” bottom connection, 0-1,000

through 0-10,000 psi range. Accuracy 1%.

- Drawn stainless steel bourdon tube, stainless movement, phenol turret case, %~ bottom connection, 0-15

Man hours include checking out of storage, calibrating, hauling to erection site, installing, testing, and final check.

Man hours do not include installation of piping. See piping section for these charges.
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PNEUMATIC LIQUID LEVEL INSTRUMENTS

Local Mounted

MAN HOURS EACH
: Man Hours Each [
[ Displacer Length Type Type Type :
| Inches 1 2 3 :
f 14 3.9 3.9 3.9 '
. 32 5.1 5.1 5.1 ;
I 18 6.4 6.4 6.4 |
F 60 7.6 7.6 7.6 \
| 72 8.9 8.9 89 .
| 84 10.1 10.1 10.1
" 96 11.4 114 11.4 \'
108 12.3 12.3 12.3 ‘
120 14.0 14.0 14.0 !

Note: LT or LC: Level transmitter or controller, pneumatic, side mounted, external displacement type. Fabricated
stee] cage.

Fisher Type 2600 pneumatic controller direct or reverse acting; proportional band adjustment; two 2” ¢ 30 psi gauges
with airset mounted on a fabricated steel displacer cage. 316 SS trim; 304 SS displacer; K-Monel torque tubs

Type 1: 600# screwed connection; 1'4” or 2”; fabricated steel cage; top and bottom connections; Fisher Type 249A.
Type 2: 600# flanged connections; 14” or 2”; fabricated steel cage; top and bottom connections; Fisher Type 249A.
Type 3: 300# flanged connections; 1%4” or 2”; fabricated steel cage; top and bottom connections; Fisher Type 249A.

Above man hours include checking out of storage, calibrating, hauling to erection site, installing, testing, and finai
checking of the level transmitters or controllers complete with air supply filter-regulator supply and oulput gauges.

Man hours do not include installation of air supply and air signal lines or bolt-up or make-on of flanges See other
piping accounts fur these man hours.
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PNEUMATIC LIQUID LEVEL INSTRUMENTS

Local Mounted

MAN HOURS EACH

Man Hours Each
Displacer Length Type Type Type Type Type
Inches 1 2 3 4 5
14 5.1 5.1 5.2 5.2 5.7
32 5,7 5.7 59 5.9 0.4 [
48 6.4 6.4 6.6 6.6 ;
60 thru 96 8.2 8.2 8.6 8.6 - |
108 8.3 8.3 8.7 8.7
120 9.0 9.0 9.2 9.2 - ‘

Naote: LT or LU: Level transmitter or controller, pneumatic, top mounted, internal displacer.

Fisher Type 2500 pneumatic controller direct or reverse acting; proportional band adjustment; two 27 ¢ 30 psi gauges
with airset mounted on a top mounted displacer assembly. 316 SS trim; 304 SS displacer; K-Monel torqus tube

Type 1: 47 120# flanged; cast iron head; Fisher Type 249A.
Type 2: 47 250# flanged; cast iron head; Fisher Type 249A.
Type 3: 87 12568 flanged; cast iron head; Fisher Type 249A.
Type 4: 87 250# flanged; cast iron head; Fisher Type 249A.
Type 5 47 000# flanged; cast steel head; Fisher Type 249P.

Above man hours include checking out of storage, calibrating, hauling to erection site, installing, testing, and final
checking of the level transmitters or controllers complete with air supply filter-regulator supply and output gauges.

Man hours do not include installation of air supply and air signal lines or bolt-up of flanges. See other piping
accounts for these man hours.
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PNEUMATIC PRESSURE INSTRUMENTS

Local Mounted

MAN HOURS EACH

Man Hours

Item Each

PT gauge pressure transmitter, pneumatic. Foxboro Model: 11GM.
Range: spans frorm 102,000 psi with maximum range of 3,000 psi within
limits of range capsule, maximum overrange 4,000 psi. Materials: 316 SS.
Process Connection: 4” or %” NPT female. Output Signal: 315 psi.
Mounting: Bracket for 2” pipe. With air filter-regulator set and mounting
bracket. 7.6

PT absolute pressure transmitter, pneumatic. Foxboro Model: 11AH.
Range Capsule: 20-200 psi, adjustable span, maximum overrange 350
psi. Body Material: 316 SS. Process Connection: %” NPT female. Output
Signal: 3-15 psi. Mounting: Bracket for 2” pipe. With air filterregulator
set and mounting bracket. 7.6

PTI pressure indicating transmitter, pneumatic indicating.
FoxboroModel: 45P. Case: Rectangular. Range: 0-10 to 0--2,000 psi.
Scale: Eccentric, 6-%” length. Output Signal: 3-15 psi. Pressure Element:
Cu-Ni-Mn, Diaphragm. With air filter-regulator set and mounting yoke. 5.1

SIS

PR pressure recorder direct connected. Foxboro Model: 40PR.

| Case: Rectangular. Mounting: Yoke, Chart Drive: Electric, 115 volts, 60 Hz.,
| 24-hour. Range: 0-10 to 0-2,000 psi. Pen: One. Pressure Element:
Cu-Ni-Mn, diaphragm. With mounting yoke. 15.

il
[\

PC pressure controller, pneumatic, direct connected. Foxboro Model:
43AP-FA4. Control Function: Proportional plus reset. Prop. Band: 4-400%.
Reset Time: 0.5-25 minutes. Range: 0-10 to 0-2,000 psi. Element: Cu-Ni-Mn,
Diaphragm. Scale: Eccentric. Relay Action: Reversible. Set Point Knob:
[nternal. Qutput Gauge: 0-30 psi. Mounting: Bracket for 2” pipe.

With air filter-regulator set and mounting bracket. 15.2

Above man hours include checking out of sturage, calibrating, hauling to erection site, installing, testing. and final
checkout.

Man hours do not include ¢onnections to process and air signal lines. See piping accounts for these charges

Man hours do not include wiring for recorder electric charge drive. See Electricnd Man Hour Mawual for this charge.
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PNEUMATIC TEMPERATURE INSTRUMENTS

Local Mounted

MAN HOURS EACH

Item

Man Hours
Each

177

TT temperature transmitter, pneumatic, Foxboro Model: 12A.
Thermal System: Gas pressure, Class IIIB. Range: -100 to +1,000° F.
Bulb: 316 SS, adjustable union with bendable 18” extension %”
diameter, insertion adjustable, 8-21”. Bushing: %” NPT. Tubing: 3%
vinyl-covered flexible SS protection over SS capillary. Output Signal:
3-15 psi. Mounting: Universal bracket for surface or 2” pipe. With air
filter-regulator set and mounting bracket.

TT temperature transmitter, pnemmnatic non-indicating, Foxboro
Model: 44BT. Mounting: Bracket for surface or 2” pipe. Connections:
Bottom. Range: -100 to +1,000° F. Thermal System: Class IIIB, gas
pressure. Bulb: 316 SS, plain bulb. Tubing: 5%” OD, SS. Qutput Signal:
3-15 psi. With air filter-regulator set and mounting bracket.

7.6

TTI temperature transmitter, pneumatic indicating, Foxboro
Model: 45P. Case: Rectangular. Range: -300 to +600° F. Scale: Eccentric
6-1/8” length. Output Signal: 3-15 psi. Thermal System: Class IIIB, gas
pressure. Bulb: 316 SS, fixed union with 8” bendable extension.
Tubing: 5'-1/8” OD, SS. With air filter-regulator set and mounting yoke.

TR temperature recorder, direct connected. Foxboro Model: 40 PR.
Case: Rectangular. Mounting: Yoke. Connection: Bottom. Pen: One,
V-type. Chart Drive: Electric, 115 volts, 60 Hz, 24-hour. Thermal System:
Class I, Gas Pressure. Bulb: 316 SS, fixed union with 8” bendable
extension. Bushing;: Plain, 316 SS, % NPT. Tubing: 5'%” OD, 316 SS, with
mounting yoke.

Above man hours include checking out of storage, calibrating, hauling to erection site, installing, including connect-

TC temperature controller, pneumatic, direct connected.
Foxboro Model: 43AP-FA4. Control Function: Proportional plus reset.
Prop. Band: 4-400%. Reset Time: 0.5-25 minutes. Thermal System:
Class III, gas pressure. Bulb: 316 SS, fixed union with 8” bendable
extension. Tubing: 5'%” OD 316 SS. Bushing: Plain, 316 SS, %4” NPT.
With air filter-regulator set and mounting yoke.

ing rupillary bulb to process, testing, and final check.

Man hours do not include installing air supply or air signal lines. See other piping accounts for these time frames,

Man hours do not include electrical installation for electrical hook-up required for chart driver on the recorders
oo Fleetvical Map [Ty Mawual for these time frames.
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THERMOMETERS AND THERMOWELLS

MAN HOURS EACH

Thermometer Man Hour

Description Each
Straight form 7~ scale, 3%4” stem 0.77
Straight form 9” scale, 6” stem 0.84
Straight form 12” scale, 12" stem 0.92 r
Angle form 7” scale, 3%%” stem 0.77 !
Angle form 9” scale, 6” stem 0.64 |
Angle form 12” scale, 12” stem 0.92 l
Every angle adjustable, 77 scale, 3'4” stem 0.77 |
Every angle adjustable, 9” scale, 6” stem 0.84 ]
Every angle adjustable, 12” scale, 12" stem 0.92 %

Man hours are for thermometers, mercury in glass type, epoxy-coated aluminum case, red-reading mercury; -40° F
minimum to 750° F maximum range (600° F maximum temperature differential span), stainless steel stem and
including separable 316 stainless steel well with %” NPT (external thread).

Man hours include checking out of storage, hauling to erection site, installing, checking, and testing.

Man hours do not include pipe or pipe fittings. See piping tables for these man hours.
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THERMOMETERS AND THERMOWELLS

MAN HOURS EACH

Thermometer Man Hour

Description Each

Bottom Connection, 3” Dial, 4” Stem 0.77

Bottom Connection, 5” Dial, 6” Stem 0.84

Bottom Connection, 5” Dial, 12” Stem 0.84

Back Connection, 3” Dial, 4” Stem 0.77

Back Connection, 3” Dial, 6” Stem 0.77

Back Connection, 5” Dial, 12” Stem 0.84

Every Angle Adjustable, 5” Dial, 4” Stem 0.84

Every Angle Adjustable, 5” Dial, 6” Stem 0.84
Every Angle Adjustable, 5” Dial, 12” Stem 0.84 ;
|

Man hours are for thermometers, dial type, bi-metal, 18-8 stainless steel case and stem, scale length approximately
two times dial diameter; - 80° F minimum to 500° F' maximum (500° F' maximum temperature differential span); and
including separable 316 stainless steel well with %” NPT (external thread).

Man hours include checking out of storage, hauling to erection site, installing, checking, and testing.

Man hours do not include pipe or pipe fittings. See piping tables for these man hours.

THERMOMETERS AND THERMOWELLS

MAN HOURS EACH
!
Man Hours
Thermometer Description Each
|
4%” Dial, 3%4” Immersion on Bulb 1.10 !
6” Dial, 6” Immersion on Bulb 1.20 |
|
8” Dial, 12” Immersion on Bulb 1.30 [

Above man hours are for thermometers, dial type, remote reading, filled system type, mercury actuated, lower or
back connected phenolic case for wall or flush mounting, stainless steel movement, complete with 18-8 stainless
steel bulb, flexible extension and 5 lineal feet of copper capillary; -20° F minimum to 1,000° F maximum range, (800°
F maximum temperature differential span). %” NIP union connection including 316 stainless steel well with %~ NPT
{external thread).

Man hours include checking out of storage, hauling to erection site, installing, checking, and testing.

Man hours do not include pipe or pipe fittings. See piping tables for these man hours.
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THERMOWELLS AND THERMOCOUPLES

MAN HOURS EACH

Man Hours

i Thermowells and Thermocouples Each
i Thermowells: %” x %4” NPT 304 §S
Thermowell Length—  3%” 0.7
i 6" 0.7
F 8" 0.7
] 107 0.7
‘ 12" 0.7 |
187 0.7
| 24" 0.7 4
| Thermowells: 17 x %” NPT 304 SS |‘
Thermowell Length— 3%” 0.9 |
6” 0.9 ;
8" 0.9
10" 0.9 !
12” 0.9 1
| 18" 0.9 |
j 247 0.9 J
; Thermowells: 150# Flanged 304 SS i
[ Thermowell Length— 6” 1.0 [
8” 1.0
10 1.0
12 1.0 !
18” 1.0
Thermocouple head 2" NPT 304 SS 6” long 0.7 ?

Note: S8 = stainless steel
Far 3008 flanged add 15% to above man hours

Man hours include checking out of storage, hauling to erection site, and installing.
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RELIEF VALVES

MAN HOURS EACH

Size Man Hour
Type Inches Each
A %ol 0.9
A %=1 1.0
A 1x1 1.0
B Yox 1 0.9
B Hixl 1.0
B =1 1.0

Type A: Screwed reliet valve, carbon steel body, carbon steel spring, pressure limit 2,0004, maximum temperatire
600° F.

Type B: Screwed relief valve, carbon steel body, alloy steel spring, pressure linn 2.000#, maximum temperature
e F

Man hours include checking out of storage, hauling to erection site, installing, testing, and checking

Man hours do not include piping to or from the valve or supports if required. See other piping tables for these
requirements.
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FLANGED RELIEF VALVES

MAN HOURS EACH

Inlet and Qutlet Man Hours Each
Size Flange Rating
Inches 150# 300# 600#
1x2 14 16 1.8
152 15 16 1.8
1% < 2% 1.5 1.7 19
1% >3 1.5 T —
2x3 1.6 1.7 1.9
2w d - 23 4!
3x4 2.0 2.3 25
4x6 2.7 3.1 3.3
6x8 3.6 4.1 1.1 '
G 10 — 4.7 3.0 i
8x10 4.8 54 5.8 _J

Above are standard relief valves A-216 grade WCB carbon steel body, closed bonnet with screwed cap, carbon steel
spring. Maximum temperature 450° F.

Man hours include checking out of storage, hauling to erection site, installing, testing, and checking out.

Man hours do not include piping to or from the valve or supports if required. See other piping tables for these

requiremeits.
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FLANGED RELIEF VALVES

MAN HOURS EACH

Inlet and Outlet Man Hour Each
Size Flange Rating ]
Inches 3004 600#
1x2 1.6 1.8
14 x2 1.6 1.8
1% x 2% 1.7 1.9
2x3 ] 1.9
24 2.4 2.5
3x4 2.3 2.5
4x6 3.1 3.3
6x8 4.1 —
6x 10 4.7 5.0
8x10 5.4 —

Above are standard relief valves, A-216 grade WCB carbon steel body, closed bonnet with screwed cap, tungsien
steel spring. Maximuom temperature 800° F.

Man hours include checking out of storage, hauling to erection site, installing, testing, and checking.

Man hours do not include piping to or from the valve or supports if required. See other piping tables for these
reguirements,
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PNEUMATIC FLOW TRANSMITTERS

MAN HOURS EACH

Man Hours
Item Each

FT flow transmitter, pneumatic, D/P cell. Foxboro Model: 15-A1—
for static pressure to 500 psig. Range Capsule: 5-25" water, adjustable
span. Body Material: Cadmium-plated carbon steel. Process Connection:
4" NPT or 4" NPT female of %4” Sch. 80 welding neck. Output Signal:
3-15 psi. Mounting: Direct to process or by bracket for 2” pipe. With

air filter-regulator set and mounting bracket. 7.6

FT flow transmitter, pneamatic, D/P cell. Foxboro Model: 13-A1—
for static pressure to 1,500 psig. Range Capsule: 20-205" water or
200-850" water, adjustable span. Body Material: Cadmium-plated carbon
steel. Process Connection: %4” NPT or %" NPT female of 4" Sch. 80
welding neck. Output Signal: 3-15 psi. Mounting: Direct to process or
by bracket for 2” pipe. With air filter-regulator set and mounting bracket. 7.6

FT flow transmitter, pneumatic, D/P cell. Foxboro Model: 13H-Al-—
for static pressure to 6,000 psig. Range Capsule: 20-205” water or
200-850" water, adjustable span. Body Material: Cadminm-plated carbon
steel. Process Connection: 4” NPT or %” NPT female. Output Signal:
3-15 psi. Mounting: Direct to process or by bracket for 2” pipe.

With air filler-regulator set and mounting bracket. 7.6

Above man hours include checking out of storage, calibrating, hauling to erection site, installing, testing. and
final check.

Man hours do not include connections to process supply and air signal lines. See piping accounts for these man hours.
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FLOW INDICATING TRANSMITTERS, FLOW RECORDERS,
AND FLOW CONTROLLERS

MAN HOURS EACH

Man Hours
Item Each

FTI Flow Indicating Transmitter (mercury-less type), D/P cell type.
Foxboro Model: 45P. Case: Rectangular. Mounting: Yoke. Scale:
Eccentric, 6-%” length. Output Signal: 315 psi. Meter Body & Covers:
Type 37, forged steel, cadmium-plated. Diaphragm: Stainless steel. ]
Differential Range: 0-50" to 0-200” of water. Connections: 4” or 4", ‘
top or bottom. With air filter-regulator set and mounting yoke. 12.7

FC Flow Indicating Controller, Direct Connected, D/P Cell Type.
Foxboro Model: 43AP-FA 4. Control Function: Proportional plus
reset. Prop. Band: 4-400%. Reset Time: 0.5-25 minutes. Meter Body
& Covers: Type 37 forged steel, cadmium-plated. Differential Range:

| 050" to 0-200" of water. Scale: Eccentric. Ready Action: Reversible.

| Set Point Knob: Internal. Output Gauge: 0-30 psi. Mounting: Yoke.

| Connections: %” or 4”; top or bottom. With air filter-regulator set

and mounting yoke. 1

=3
-1

FR Flow Recorder, Direct Connected, D/P Cell Type. Foxboro
Model: 40PR. Case: Rectangular. Mounting: Yoke. Pen: One, V-type.
Chart Drive: Electric, 115 volts, 60 Hz, 24-hour. Meter Body & Covers:
Type 37, forged steel, cadmium-plated. Differential Range: 0-50" to
0-200" of water. Connections: 4” or '4”; top or bottom with

mounting yoke. 15.2

Above man hours include checking out of storage, calibrating, hauling to erection site, installing, testing and final
check.

Man hours do not include connections to process air supply and air signal lines. See piping account for mechanical
man hours. See Electrieal Man Howr Manual for electnocal charges
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PNEUMATIC LIQUID LEVEL TRANSMITTERS

Local Mounted

MAN HOURS EACH

[ Man Hours
Item Each

LT Liguid Level Transmitter, Pneumatic, D/P Cell. Foxboro Model:
15FAl. Range Capsule: 5-25” water, adjustable span. Body & Flange:
Cadmium-plated carbon steel. Process Connection: High pressure-
ANSI raised face modified flange; Low pressure - % NPT. Flange:

6”; 150-Ib with 5” flange extension. Qutput Signal: 3-15 psi.

Mounting: By flange process connection. With air filter-regulator set. 7.6

LT Liguid Level Transmitter, Pneumatic, D/P Cell. Foxboro Model:
13FA1l. Range Capsule: 20-205" water or 200-850" water, adjustable
span. Body & Flange: Cadmium-plated carbon steel. Process
Connection: High pressure-ANSI raised face modified flange;

Low pressure - % NPT. Flange: 3”; 150-1b with 5” flange extension.
Qutput Signal: 3-15 psi. Mounting: By flange process connection.

With air filter-regulator set. 7.6

Above man hours include checking out of storage, calibrating, hauling to erection site, installing, testing and final
checking of the level transmitters or controllers complete with air supply filter-regulator, supply, and outpul gauges

Man hours do not nclude installation of air supply and air signal lines or bolt-up of flanges. See other piping
aceounts for these man hours.
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Control Panel Installation

Control panels are usually fabricated by a sub-contractor who specializes in
this type of work. The instruments that are to be installed on the panel
board or cabinet are usually furnished to the sub-contractor by the general
contractor. Panel boards are usually fabricated in sections up to approxi-
mately 12°0” in length.

To unload control panel from carrier, move into position, and set on foun-
dation. Per linear foot of control board length. . .. ........ 1.5 man hours

If more than one section of control panel is required,
add an additional time for each connection . ............. 2.5 man hours
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CONNECTING PNEUMATIC PANEL BOARD INSTRUMENTS

MAN HOURS FACH

' Man Hours
i Description Each
1 Recording Controller—large case 12” circular chart, with automatic reset.
i one pen, one controller 44 |
[ two pens, one controlling, one recording only 6.6
‘ two pens, two controllers 8.8
three pens, two controlling, one recording only 11.0 |
Receiving Recorder—large case 12” circular chart, one pen &7
two pens 33 I
three pens 5.0 !
—
Receiving Indicator—concentric dial 3-%” circular case 1.7
ribbon type, horizontal or vertical 4” scale (i ‘
ribbon type, for two variables 33 |
Manual Loading Station—6” x 5-4” with circular dial and horizontal
output indicator:
une pointer diaphragm element 22 :
two pointers diaphragm element 33
two pointers diaphragm element with set point
regulator 1 ‘
[ two pointers diaphragm element with set point ‘
. regulator and auto/man. unit 5.0 \
: Recorder — 7-'47 x 7-14”, 4” strip chart, one pen 22 |
WO pens a9 |
? three pens 5.0 ‘
' Recording Control Station—7-%4” x 7-4”, 4” strip chart and vertical |
oulpul gauge:
one pen 4.4
| one pen, one pointer 4.4
! two pens R&
I two pens, one pointer H8
| three pens l:i")_ | |
! Controller—Shelf Mounting: proportional control 3.3
proportional control plus derivative control 4.4
proportional control plus reset control 44
proportional control plus reset plus derivative control 4.4

Above man hours include making tubing terminal connections, calibrating, checking, adjusting, testing, and commis
sionmg preumalic instrumenis

Man hours for installation of air supply piping and air signal lines from control panel to remote instruments e not
wiciuded. See other accounts for these man hours.

Na manufacturers representalives are included in the above man hours,
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CONNECTING PNEUMATIC PANEL BOARD INSTRUMENTS

MAN HOURS EACH
. _
Man Hours
i Description Each i
’ Controller with Local/Remote Set Point—shelf mounting, proportional |
| control 3.0
| proportional control plus derivative control 50
| proportional control plus reset control 5.0
} proportional control plus reset plus derivative control 5.0
1 Manual Loading Stations—shelf-mounted with output indication 22
‘ shelf-mounted with input and output indication 22
| Auto/Manual Switching Station—shelf-mounted with input and output [
' indication P i
r Ratio Station—shelf-mounted with manual ratio setting 3.3
‘ add for input indication L.l
Receiver Recorder—shelf-mounted, 2 units wide, roll or scan-fold '
| chart: one pen 22
Y two pens 3.3
three pens 5.0 [
four pens 6.6
‘ —
| Flow Integrator—6-digit actual flow indicator
Multipoint Temperature Recorder, per pt. 2.2
Multipoint Temperature Indicator, per pt. 1.1
Miscellaneous Pneumatic Panel Instruments, Rear of Panel Mounting:
1 Analog eomputer for multiplying two variables, or dividing one
‘ variable by a second one, or extracting square root of one variable,
or squaring one variable 3.3
Square Root Extractor, Input 3-15 psi 2.2
Reversing Relay, 1:1 Ratio 1.1
Booster Relay, 1:1 Ratio 1.1
Selector Relay, High or Low of 2 Pressures I.1
Limit Relay, high limit 1.1
| Limit Relay, low limit 1.1
Abuove man hours include making tubing terminal connections, calibrating, checking, adjusting, testing and ¢ ommis-

sioning pneumatic instruments.,

Man hours for installation of air supply piping and air signal lines from control panel (0 remote instruments is not
included. See other wccounts for these man hours

No manufacturer's representatives are included in the above man hours,



Section Five

UNDERGROUND
PIPING

In this section we have tried to cover alllabor items related to a complete
installation of underground piping.

First of all, the area inwhich the pipe is to be installed mustbe excavated.
Before an estimate is made on this item it is well to know the kind of soil
that may be encountered. For this reason,we have divided soil into five
groups according to the difficulty experienced in excavating it. Soils vary
greatly in character and no two are exactly alike.

Group 1; LIGHT SOIL — Earth which can be shoveled easily and requires
no loosening, such as sand.

Group 2: MEDIUM OR ORDINARY SOILS — Type of earth easily loosened
by pick. Preliminary loosening is not required when power excavating
equipment such as shovels, dragline scrapers and backhoes are used.
This earth is usually classified as ordinary soil and loam.

Group 3: HEAVY OR HARD SOIL — This type of soil can be loosened by
pick but this loosening is sometimes very hard to do. It may be ex-
cavated by sturdy power shovels without preliminary loosening. Hard
and compacted loam containing gravel, small stones and boulders,
stiff clay or compacted gravel are good examples of this type.

Group 4: HARD PAN OR SHALE — A soil that has hardened and is very
difficult to loosen with picks, Light blasting is often required when
excavating with power equipment.

Group 5: ROCK — Requires blasting before removal and transporting.
{May be divided into different grades such as hard, soft, or medium. )

For pipe installation we have included man hour tables covering cast iron, con-
crete and vitrified clay under this section. For carbon steel pipe installation man
hours refer to section two of this manual.

In many instances specifications may call for the coating and wrapping of under-

ground pipe. This too, has been covered with a table listing the direct man hours
that are required for coating and wrapping various sizes of pipe.
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MACHINE EXCAVATION

NET MAN HOURS PER 100 CUBIC YARDS

LIGHT SOIL MEDIUM SOIL HEAVY SOIL
Op. Op. Op.
EQUIPMENT Engr.| Oiler| Labor ||Engr.| Oiler | Labor jEngr. | Ofler | Labor

Power Shovel

1 cubic yard Dipper 1.1} 1 1.1 2.0 2.0} 2.0 2.7 | 2.7) 2.7

3/4 cubic yard Dipper| 1.5 1.5 1.5 2.8 2.8 2.8 3.1 3.7 3.7

1/2 cubic yard Dipper| 2.0 2.0 2.0 3.7 3.1 3.1 4.9 4.9 4.9
Backhoe

1 cubic yard Bucket 1.4 1.4 1.4 2.8 2.8 2.6 3.5 3.5 3.5

3/4 Cubic yard Bucket] 1.5 1.5 1.5 3.8 3.8 3.8 3.7 3.1 3.7

1/2 cubic yard Bucket| 2.0 2.0 2.0 3.1 3.1 3.7 4.9 4.9 4.9
Dragline

2 cubic yard Bucket 0.1 0.7 0.7 1.3 1.3 1.3 1.7 1.1 1.7

1 cubic yard Bucket 1.1 1.1 1.1 2.0 2.0 2.0 2.7 2.1 2.7

‘1/2 cubic yard Bucket| 2.0 2.0 2.0 3.7 3.7 3.7 4.9 4.9 4.9
Trenching Machine -- -- -- 3.8 - 7.5 4.8 -— 9.4

NET MAN HOURS PER 100 CUBIC YARDS
HARD PAN ROCK
Op. Op.
EQUIPMENT Engr. Otler Labor Engr. Oller Labor

Power Shovel

1 cubic yard Dipper 3.4 3.4 3.4 3.4 3.4 3.4

3/4 cubic yard Dipper 4.6 4.6 4.6 4.6 4.6 4.8

1/2 cubic yard Dipper 6.1 8.1 6.1 8.1 6.1 8.1
Backhoe

1 cubic yard Bucket 4.4 4.4 4.4 4.4 4.4 4.4

3/4 cubic yard Bucket 4.8 4.6 4.6 4.6 4.6 4.6

1/2 cubic yard Bucket 6.1 6.1 6.1 6.1 6.1 6.1

Man hours are for operational procedures only and do not include equipment rental or depre-
ciation. This must be added in all cases.

Operation includes excavation and dumping on side line or into trucks for hauling but does not
include hauling. See pages on hauling for this charge.

For excavations greater than 5'6" add 25% to above man hours.
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HAND EXCAVATION

NET LABORER MAN HOURS PER CUBIC YARD

First Second Third

Soil Excavation Lift Lift Lift
General Dry 1.07 1.42 1.88

Light General Wet 1.80 2.13 2.83
Special Dry 1.34 1.178 2.37

General Dry 1.60 2.13 2.83

Medium General Wet 2.14 2.85 3.79
Special Dry 1.07 2. 49 3.31

General Dry 2.67 3.55 4,72

Hard or Heavy General Wet 3.21 4,27 5. 68
Special Dry 2. 94 3.01 5. 20

General Dry 3.74 4. 97 8.61

Hard Pan General Wet 4,28 5. 69 7.57
Special Dry 4.01 5. 33 7.09

Man hours {nclude picking and loosening where necessary and placing on bank out of way of ex-
cavation or loading into trucks or wagons for hauling away. Man hours do not include hauling
or unloading.
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ROCK EXCAVATION

Net Man Hours for Drilling, Blasting and Loading
per Cubic Yard of Rock in Place in Ground

Labor Hours per Cubic Yard
Operation Soft Medium Hard
Hand Drill, Plug and Feathers 15.0 21.0 30.0
Hand Drill, Blasting 13.0 16.0 22.0
Machine Drill, Plug and Feathers 8.0 11.0Q 14,0
Machine Drill, Blasting 4.0 6.0 7.0

Man hours are for above described operations only.
For hauling see respective man hour page.

Equipment and materials must be added in all cases.

SHORING AND BRACING TRENCHES

Net Man Hours per 100 Square Feet

Operation Laborers Carpenters Truck Drivers
Placing 3.0 3.0 0.4
Removing 2.5 === 0.4

Man hours include hauling, erecting and stripping.
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DISPOSAL OF EXCAVATED MATERIAL

NET MAN HOURS PER 100 CUBIC YARDS

Average Speed Average Speed Average Speed
10 M. P. H. 15 M. P. H. 20 M. P. H.
Length of Haul Truck Truck Truck
and Truck Capacity | Driver Laborer Driver | Laborer Driver Laborer
3 cubic yard Truck:
One Mile Haul 15.0 2.8 11.6 2.8 10.5 2.8
Two Mile Haul 21.8 2.8 16.2 2.8 14.0 2.8
Three Mile Haul 28.2 3.0 20.8 3.0 17.3 3.0
Four Mile Haul 36.0 3.0 26.8 3.0 21.0 3.0
Five Mile Haul 41.7 2.5 -- -- -- --
4 cubic yard Truck:
One Mile Haul 11.3 2.1 8.8 2.3 7.9 2.1
Two Mile Haul 18.2 2.0 12.0 2.0 10.4 2.2
Three Mile Haul 21.6 2.1 15.8 2.3 13.2 2.1
Four Mile Haul 26.4 2.0 18.7 2.0 15.8 2.0
Five Mile Haul 31.3 1.3 -- -- -- --
5 cubic yard Truck:
One Mile Haul 8.0 1.7 7.0 1.7 6.3 1.7
Two Mile Haul 18.0 1.7 9.7 1.7 8.3 1.7
Three Mile Haul 17.1 1.8 12,3 1.8 10.4 1.7
Four Mile Haul 21.0 2.0 15.0 2.0 12.4 1.8
Five Mile Haul 25.0 1.7 == -- -- -
8 cubic yard Truck:
One Mile Haul 5.6 1.0 4.8 1.0 4.0 1.0
Two Mile Haul 8.2 1.0 6.0 1.0 5.2 1.0
Three Mile Haul 10.5 0.9 7.8 0.9 6.5 1.0
Four Mile Haul 13.2 1.0 9.2 1.0 1.8 1.0
Five Mile Haul 15.8 1.0 -- - -- --

Man hours include round trip for truck, spotting at both ends, unloading and labor for minor re-
pairs and maintenance to vehicle. For loading and excavating see respective man hour listings.

Man hours do not include equipment rental or depreciation. This must be added in all cases.
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BACKFILLING AND TAMPING

NET MAN HOURS PER CUBIC YARD

Hand Shovel Bulldoze Tamped
Soil Placed Placed 8" Layers
Light 0.60 0. 04 -
Medium 0.80 0.07 1.00
Heavy 1.00 0.10 1.%0

Man hours for hand shoveling and tamping is that of common labor. Man hours for bulldozer

placing is that of operating engineer.

All man hours are based on backfill materials being located within shoveling distance of exca~

vated area.

UNDERGROUND 150 LBS. B. & S. CAST IRON PIPE

LABOR IN MAN HOURS

MAN HOURS PER FOOT PER MAKE-ON
150 Lb. B & S Fittings
Size Pipe Set Lead & Mech. Cement Sulphur -
Inches & Align Joint Joint Joint

4 0.09 0. 50 0. 35 0. 25
6 0.11 0. 57 0. 37 0.29
8 0.14 0.70 0. 50 0.35
10 0.17 0.85 0.60 0.43
12 0.24 1,23 0.95 0.62
14 0.35 1.18 1.25 0.88
16 0.45 2,28 1.60 1.14
18 0.53 2.68 1.89 1.34
20 0.63 3.19 2.24 1.59
24 0.79 4.00 2.81 2.00

Pipe man hours includes handle, haul, set and align in trench.

Fitting man hours includes one make-on.

Man hours must be added for excavation. See respective pages for this charge.
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UNDERGROUND VITRIFIED CLAY AND
CONCRETE PIPE

LABOR IN MAN HOURS

CONCRETE PIPE
(Not Reinforced) VITRIFIED CLAY PIPE
Set & Align Cement Set & Align
Size Pipe Poured Pipe Poured
Inches Per Foot Joint Each Per Foot Joint Each
4 0. 07 0. 20 0.07 0.25
6 0.08 0.25 0.07 0.29
8 0.10 0.32 0.07 0.35
10 0.11 0. 39 0.08 0.43
12 0.15 0.50 0.10 0. 62
15 0.19 0.75 0.11 0.89
18 0.28 0.95 0.14 1.14
21 0.29 1.15 0.19 1.38
24 0.32 1.25 0.25 1.63
30 0.40 1.56 031 2.04
36 0.48 1.88 0.37 2.44
42 0.56 2.19 0.44 2.85
48 0.64 2.50 0.50 3.26
60 0.80 3.13 0.62 4.07

Man hours includes handle, haul, set in trench and align. Man hours for joint or connection of
fittings is for one make-up only.

No labor for excavation or backfill is included. Add from respective pages for these charges.

For reinforced concrete pipe add 5% to man hours listed for concrete pipe.
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SOCKET CLAMPS FOR CAST IRON PIPE

NET LABOR IN MAN HOURS

Pipe Friction Positive
Size Clamps Clamps
Inches Complete Complete
4 C e e e e . 025 e e e e 030
6 0.28 0. 33
8 0.33 0.38
10 e e e s e e e e 0. 38 P e e e e e . 0.43
12 e e e e e o ew 0045 0.52
14 e s e s e s 0.52 e e e e e e 0.62
18 Y 1 0.75
18 “ e e e e .. 0.68 0.85
20 e e e e e e e 0.75 “ e v e e e e 0.95
24 e e e e e e e 0.88 e e e e e e 1.10

Man hours are for labor only and include handling, hauling and the complete installation in all

cases.
PIPE COATED WITH TAR AND FIELD WRAPPED
BY MACHINE
NET MAN HOURS PER LINEAL FOOT

Nominal Nominal
Pipe Man Hours Pipe Man Hours
Size Per Foot Size Per Foot
3/4 0.04 22 0.50

1 0.04 24 0.54
1-1/4 0.05 26 0.59
1-1/2 0.06 28 0.63

2 0.07 30 0.68
2-1/2 0.08 32 0.73

3 0.09 34 0.78

i 0.12 36 082

5 0.13 38 0.87

6 0.16 40 0.91

8 0.20 42 0.96
10 0.25 44 1.00
12 0.28 46 1.05
14 0.32 48 1.10
16 0.37 54 1.24
18 0.41 60 1.38
20 0.45 - -

Man hours include:
Sandblast commercially Apply two ply of 15# tarred felt
Apply one prime coat of pipeline primer Apply one seal coat of pipeline enamel
Apply 3/32" pipeline enamel

For hand coating and wrapping add 100% to above man hours.
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HANGERS
AND
SUPPORTS

The following table is intended to cover labor in man
hours for the hanging and/or supporting of a process

piping system.

It includes labor man hours for the installation of
patented clevis, band, ring, expansion and trapeze
types as well as fabricated hangers and supports
made from structural angles, channels, etc.

In many cases, the drawings will not show hangers
and supports but the specifications will state that
they are to be furnished and installed by the contrac-
tor. Thus, this becomes the estimator’s problem for
the purpose of bidding the job. You will find under
Section Ten entitled “Technical Information” on
pages 214 through 221, diagrams, tables, formulas
and solutions as to how a process piping system
should be hung and/or supported.
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HANGERS AND SUPPORTS

199

Fabrication: Labor only for fabrication of other than standard manufactured hangers and sup-
ports can be performed at 0.07 man hours per pound.

Field Erection:

Man Hours Per Hanger*

Type of Hanger Hanger Suspended From Hanger Fastened To
Concrete Exist-
or ing
Steel | Masonry {Wood| Pipe
PATENT Welded Clip Angle 1.50 - - —
Clip Angle — Ramset 1. 00 - - ~
Female Stud or Male
Stud & Coupling — Ramset .60 60 - -
Clevis Hanger
Band Hanger Female Stud or Male _ . . i
Ring Hanger Stud & Coupling Nelson Stud Welder | . 60
Expansion Hanger
Beam Clamp or Corn Clamp 1.30 -- -- -
Cinch Anchor - 2.00 -- -—
Bolt or Strap - -- 1.60 --
Band and Rod -- -- - 1.00
PATENT Welded Clip Angles 2.00 -- -- --
Clip Angle — Ramset 1. 50 - - -
Female Stud or Male __ . . .
Stud & Coupling Ramset L.20
Trapeze Hanger
(1' - 4' Bar) Female Stud or Male _ - - -
Stud & Coupling Nelson Stud Welder | 1. 20
Beam Clamp or Corn Clamp 2.00 - - -
Cinch Anchor -- 4.00 - -—

*The patent hanger allowances are for supporting pipe through 4'' size.

Fabricated Hangers (Angles, Channels, Etc. ): 0.08 man hours per pound with a minimum time
of 1 man hour regardless of weight.

The following factors should be applied for sizes over 4':
6" — 1.20 man hours
8" — 1.50 man hours
10" — 1.80 man hours
12" — 2.20 man hours



Section Seven

PAINTING

This section deals solely with the sandblasting
and painting of a piping system and is so ar-
ranged as to include the direct man hours by
pipe size for six (6) different types or speci-
fications.

We have not covered color coding under this
section due to the fact that the scope of the work

involved in this operation can vary so greatly.
As an example, you may be able to set-up in one
location and band as many as a dozen lines,on

the other hand the same set-up may be required
to band one line. Therefore, we feel that this

operation must be looked at individually accord-
ing to piping specifications and locations.
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Section Seven—PAINTING

SURFACE AREA OF PIPE FOR PAINTING

201

Nominal Surface Nominal Surface
Size Area Size Area
Inches S.F.Per L.F. Inches S.F.PerL.F.
1 0.344 22 5.75
1-1/2 0.497 24 6.28
2 0.622 26 6.81
2-1/2 0.753 28 7.32
3 0.916 30 7.85
3-1/2 1.047 32 8.38
4 1.178 34 8.89
5 1.456 36 9.42
6 1.734 38 9.96
8 2.258 40 10.46
10 2.810 42 11.00
12 3.142 44 11.52
14 3.67 46 12.03
16 4.19 48 12.57
18 4.71 54 14.13
20 5.24 60 15.71




202 Section Seven—PAINTING

SAND BLAST AND PAINT PIPE

COMMERCIAL BLAST

NET MAN HOURS PER LINEAL FOOT

Nominal 4-Coats 4-Coats 4-Coats 1-Coat 5-Coats 1/18”
Size Conventional | Chlorinated Vinyl Dimetcote Epoxy Barretts
Inches Paint Rubber Paint #3 Paint 10-70
2 0.06 0.05 0.06 0.05 0.08 0.04
2-1/2 0.05 0.06 0.08 0.07 0.10 0.05
3 0.06 0.07 0.09 0.08 0.12 0.06
8-1/2 0.07 0.08 0.10 0.09 0.13 0.07
4 0.08 0.08 0.10 0.10 0.14 0.07
5 0.09 0.10 0.13 0.11 0.17 0.08
6 0.10 0.12 0.15 0.13 0.19 0.10
8 0.13 0.15 0.19 0.17 0.24 0.13
10 0.16 0.18 0.23 0.20 0.29 0.15
12 0.18 0.19 0.25 0.21 0.32 0.16
14 0.19 0.21 0.27 0.24 0.35 0.18
16 0.22 0.24 0.31 0.27 0.40 0.21
18 0.25 0.27 0.35 0.31 0.45 0.24
20 0.28 0.31 0.40 0.34 0.50 0.26
22 0.31 0.34 0.44 0.38 0.55 0.29
24 0.34 .37 0.47 0.42 0.60 0.32
26 0.37 0.40 0.52 0.46 0.65 0.35
28 0.40 0.43 0.56 0.49 0.70 0.37
30 0.42 0.46 0.59 0.52 0.75 0.40
32 0.45 0.49 0.64 0.56 0.80 0.43
34 0.48 0.52 0.68 0.60 0.85 0.45
36 0.50 0.56 0.71 0.63 0.90 0.48
38 0.53 0.59 0.76 0.67 0.95 0561
40 0.56 0.62 0.80 0.70 1.00 0.53
42 0.59 0.65 0.83 0.74 1.06 0.56
44 0.62 0.68 0.88 0.77 1.10 0.59
46 0.64 0.71 0.92 0.81 1.15 061
48 0.65 0.72 0.96 0.84 1.20 064
54 0.73 0.87 1.08 0.95 1.35 0.72
60 0.85 0.93 1.19 1.05 1.51 0.80

Man hours for painting pipe only. Labor for scaffolding must be added.

Man hours for galvanizing exterior of pipe only is approximately 80% of conventional paint.

Man hours to galvanize exterior and interior of pipe is approximately the same as dimetcote.



Section Eight

PATENT
SCAFFOLDING

This section covers labor in man hours for the
erection and dismantling of patent tubular steel
type scaffolding.

In the process of making the piping material
take-off, the estimator should give due consider-
ation to the lengths of run, the height, etc., so
that the number and height of sections of scaf-
folding may be determined for the entire piping

job.

We have not attempted to cover job fabricated
homemade scaffolding due to the fact that this
type of scaffolding for a piping job is so out-
rageously high. If this type of scaffolding is de-
sired, you must look elsewhere or draw from

your past experience.
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204 Section Eight—PATENT SCAFFOLDING
ERECT AND DISMANTLE
DIRECT LABOR — MAN HOURS PER SECTION

Patent Tubular Steel Scaffolding — 2" Planking Top.
Sections — 7" Lx 5 Wx5 H

Includes:

Transporting scaffolding and materials from storage.

Erection of scaffolding including leveling and securing.
Installation of 2'' planking.
Dismantling of scaffolding.
Transporting scaffolding and materials to storage.

MAN HOURS PER SECTION

One or Two Sections High

More than Two Sections High

Erect Dismantle Total Erect Dismantle Total
One to two sections
long 1,40 1.00 2.40 1.70 1.20 2.90
Three to five sections
long 0. 90 0.60 1.50 1.00 0.70 1.70
Six sections and more
long 0.170 0. 40 1.10 0.90 0.50 1.40




Section Nine

INSULATION

The hardest of all piping items for which to try
to set a standard man hour rate is insulation.
This is due largely to the fact that this is a very
special item which is usually subcontracted to
an organization who speecializes in this field.

Too, an insulation contractor will consider many
factors before he submits his bid — such as,

"Do I want or need this job, is the job large or
small, etc. " The cost of moving in and setting
up is just as great regardless of the size of the
job.

The man hours which appear in the following
tables are the average of many jobs and we
believe they will work fine for the types of in-
sulation they cover. However, we believe that for

projects where much and varied insulation is to
be used a contractor who specializes inthistype
of work should be consulted on this matter.
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206 Section Nine—INSULATION

INDOOR THERMAL TYPE
NET MAN HOURS

Thick- Straight{ Bent | Flanges|Valves | Valves] Fittings ’Fitthzgs Hangers|Nozzles
ness | Pipe Pipe Pipe Line | Flgd. | S& W | Flanged| S& W | Pipe per
Inches | Size per LF |per LF | per Ea. | per Ea.| per Ea.| per Ea. | per Ea,| per Ea. | Each
1.0 1/2 .18 .28 . 56 1.50 .15 1.50 .28 .18 .18
3/4 .19 .29 .59 1.58 .79 1.58 .29 .18 .18
1 .21 .31 .63 1.69 . 84 1.69 .31 .21 .21
1-1/2 .24 .36 .72 1.92 .96 1.92 .36 .24 .24
2 .25 .38 .76 2.04 1.02 2.04 .38 .25 .25
3 .31 .47 .94 2.52 1.268 2.52 .47 .31 .31
4 .37 . 56 1.12 2,99 1. 49 2.99 .74 .37 .37
8 .43 .64 1.29 3.45 1.72 3.45 .86 .43 .43

1.5 1/2 .28 .43 .86 2.30 1.15 2.30 .43 .28 .28
3/4 .30 .45 .90 2. 42 1.21 2.42 .45 .30 . 30
1 .31 .41 .95 2.54 1.27 2.54 .47 .31 .31
1-1/2 .35 .53 1. 06 2.84 1.42 2.84 .53 .35 .35
2 .37 .56 1.13 3.01 1.50 3.01 .56 .37 .37
3 .44 .66 1.34 3.57 1.78 3.57 .66 .44 .44
4 .50 .76 1.52 4. 06 2.03 4.06 1.01 .50 . 50
6 .57 . 86 1.73 4.863 2.31 4.63 1.15 .57 .57
8 .67 1.01 2.03 5.43 2.71 5.43 1.69 .67 .67
10 .80 1.21 2.43 6.48 3.24 6. 48 2.02 . 80 .80
12 .91 1. 36 2.73 7.30 3.65 7. 30 2.73 .91 .91
14 1.01 1.52 3.05 8.14 4.07 8. 14 3.05 1.01 1.01
18 1.14 1.1 3.43 9.15 4.57 9.15 4.56 1.14 1. 14
18 1.27 1. 80 3.80 |{10.17 5.08 | 10.17 6.35 1.27 1.27
20 1.39 2.08 4.17 ]11.13 5.56 | 11.13 6.94 1.39 1.39
24 1.62 2.43 4.87 [12.99 6.49 | 12.99 9.74 1.62 1.62
2.5 1/2 .47 .71 1.42 3.17¢9 1.89 3.179 .71 .47 .47
3/4 .48 .72 1.45 3.88 1.94 3.88 .72 .48 .48
1 .50 .78 1. 52 4. 08 2.03 4. 06 .76 . 50 .50
1-1/2 .55 .82 1.85 4,41 2.20 4.41 .82 .55 .55
2 .58 .87 1.74 4.85 2.32 4.65 .87 .58 . 58
3 .68 1.02 2.04 5. 30 2.72 5. 30 1.02 .68 .88
4 .18 1.16 2.33 6.21 3.10 8.21 1.55 .18 .18
6 .86 1.28 2.58 6.88 3.44 6. 88 1.72 .86 .86
8 .97 1.46 2.93 7.81 3.90 7.81 2.43 .97 .97
3.5 1/2 .14 1.12 2.24 6. 00 3.00 6. 00 1.12 .14 .74
3/4 .78 1.18 2.38 8.31 3.15 6.31 1.18 .78 .18
1 .80 1.20 2.40 6.42 3.21 6. 42 1. 20 .80 .80
1-1/2 . 86 1.29 2.59 6.91 3.45 6.91 1.29 .86 .86
2 .91 1.37 2.74 7.32 3.66 7.32 1. 37 .91 .81
3 1.02 1.54 3.08 8. 22 4.11 8.22 1. 54 1. 02 1.02
4 1.11 1.67 3.34 8.93 4.46 8.93 2,23 1,11 1.11
8 1.21 1.81 3.83 9,69 4. 84 9.69 2,42 1.21 1.21
8 1.35 2.03 4.06 |10.84 5.42 | 10.84 3.38 1. 35 1.35

Thermal Insulation: Consists of applying hydraulic setting, insulating cement by spraying, brush-
ing, troweling or palming, coating with vinyl emulsion, double wrapping with glass fiber cloth
and coating with vinyl emulsion seal coat.

Outside Use: Add 10% to above man hours,

Foamglass: Use same man hours as appear above for this type insulation. This will include
labor for butter joints with "Seal Koat" and secure with 16 and 14 gauge galvanized wire on
9" centers. Finish with one coat ""Seal Koat" for indoor piping and 55# asbestos roofing felt
secured with 16 gauge wire 6" on center over the layer of "Seal Koat" on outside piping.

Note: S & W denotes screwed and welded.
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INSULATION

HOT PIPING — MAN HOURS

Screwed Flanged
Pipe Straight | & Weld Valves
Size Pipe Fittings Flanges | & Fittings
Inches Thickness and Type per 1.f. | per each | per pair each
1/2 1" thick Calsilite .11 .14 .38 .74
3/4 1" thick Calsilite .11 .15 .36 .74
1 1" thick Calsilite .12 .18 .36 .74
1-1/2 1" thick Calsilite .13 .21 . 41 .83
2 1" thick Calsilite .14 .22 .44 .88
3 1" thick Calsilite .18 .27 . 54 1,37
4 1" thick Calsilite .21 .34 .65 1.85
5 1" thick Calsilite .25 .52 .72 2,05
8 1" thick Calsilite .25 .81 17 2.15
7 1-1/2" thick Calsilite .33 . 93 . 96 2.98
8 1-1/2" thick Calsilite .38 1.18 1.10 3.39
Man Hour:

1. Above thicknesses and man hours are for all hot services, if calcium silicate is used.

2. The above man hours are for either indoor or outdoor service.

3. Bent Pipe: 1.5 x straight pipe of like size and thickness measured along outside radius.
4. Steam Traced Piping: To be man houred at size of pipe covering required to fit over

pipe and tracer line.

5. Method of Measurement: Straight pipe tobe determined by measuring along approximate
center line over the exterior of the insulation from center line to center line of change
of direction. Measurement shall be made through all valves and fittings, except bent

pipe.

8. Specifications:

a. Pipe Covering: Molded sections secured with 16 ga.galvanized tie wire. Finish: In-

doors with 6 ounce canvas with laps sealed with Arabol

wire 6" o.c.

b. Fittings: Tobe built-up with insulating cement or sectionalpipe covering pointed up
with asbestos cement, finished with 6 ounce canvas and Arabel for indoor service

and ""Seal Perm" for outdoor service.

adhesive. Fimish:
Outdoors with 554 Fiberock Asbestos Roofing felt securedwith 16 ga.galvanized tie




Section Ten

SAMPLE
ESTIMATE

This section is presented for the purpose of showing the
work ability of a few of the man hour charts as appear
throughout this manual. It does not mean that a take-off
must be made in this manner before the man hour charts
will work. It is merely a suggested method.

You will note on the following take-off sheets at the top of
the page a predetermined composite rate, arrived at as out-
lined in the Introduction of this manual. Simply by multiply-
ing this composite rate by the total man hours involved, a
total estimated direct labor dollar value can be easily and
accurately obtained.

We do not show in this sample estimate any material cost,
nevertheless, you will find ample space provided: for this
item. You will also find space provided for both unit and
total weights of pipe and fittings. We feel that this item has
much value such as an estimate check using the weight
method, or for the estimation of warehousing, equipment
usage and fabrication shop set-up.

We purposely have not included material, miscellaneous
supplies, equipment usage, overhead and profit in this esti-
mate. As is stated in the Preface of this manual, its sole

purpose is for the estimation of direct labor in man hours
only.
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JOB ESTIMATING FORM o

SHEET NO = _ OF 7 !

COMPANY COMPOSITE ESTIMATE ~O

AMERICAN CHEMICAL COMPANY SREr 11,11 203
PROJEC1 T 0 T T T Lo;:;riugNr 0 e - -

PROCESS PIPING ANVWHERE, U.S,4.
D?SCRIPTION oF work — : ) ESTIMATOR CHECKED BY

SHOP FA BR ICATIOH -~ CARBCN STEEL ~ Owner Furrished Materials Page Nation

-1
el w Torae Jrt unot

N: Ceseriprion [ Guomry Ve _*—_Tom’ Mo Hou-s Mor Mau o::v Mlm:: o -

(17 37" -90° Schiiz.o;g}fq”}:u TP, 10 4.6 46 Hdlg, Hdlg. _Owner
2 AN " " " 8 2,7 70 Tnel. Inel. Furn,

[ T (3 W W — T Ty 3 23.0 9 u/}"ipe \;'/Pipei W

7 3" - 450 T I n LI - T W | L

[ 5 4™ - Sek., 40 Wid. Tee . [ n v " T *
6 4" x 3" - Sch Wld, Red _____ _ ' " . i

|7 7 3" -"Sek, LO*F&TCa i i i i
LA R, 0 Butt Welds ‘1.3 416 " 462 g -

ERELE L - 1.1 55,0 " 611 "

D 6" - Sew, RO " W 2.0 oL v Es6 T
I~ 7" - Seh. 40 Cut I o 4 "

(12 4" <" " U-Bewel 1.5 3.0 0 33 " ]
13~ 3% - 150# S.C. Flgs. 1.6 3,2 " 36 " o
1, 3" - Seh. 40 45° Bend 3.1 6,2 K W 69 "

15 4" - Seh, 40 90° Bend WA B ) "
16 6" - Seh, B0 Offset Bend - 40,1 10,1 T N T ]
17 6% - Seh, BO Preheat .9 9 | " 10 "
18 6" - Seh, 80 Stress Relieve 3.6 3.6 " 40 "
19_ 3" - Test Fab. Assy, (2-Outlets) " . 5,2 8.2 _ " 58 " ]
20 3" - Seh. 40 Sml s A-53 Pipe ) CF 200 7 6 15_0 04 8,2 0 191 K
21 /o" - N " " " _ o " 350 10 g }730 . .045 ]5.5 n 176 n
22 H" o ‘8o w " B " 00 28,6 2860 070 0 e " __,:
N __ TOTAL FITTING WEIGHT 265 TOTAL THIS SHERT 179 L
. " PIFE " 8160 ]
ST —— R . . . o

- _ . I

| i . R B _ _
L — — - . . -
i - + .
i !

L L - S - R . ; . _

[ L - R . o I R ]
L L i ]




JOB ESTIMATING FORM I
COMPANY rcu»,-ul'i 1n LRV IMATE NG
AMERICAN CHEMICAL COMPANY e 203
!‘ROJECT o Lé;ll’f '- T - o R
PROCESS FIPING ANYSHERZ, US4
U DESCRIRRION OF WOR) o - N TESTIMATOR CHELKED WY - ‘ i '7‘_73_7"1:
SHOP FAEFTCAT' N = ALLOY — Ouner Furnished Materiasls Page Natlon -;r_gjﬂr
e P - o e low  AwsHee  Meaiets M:: f Mare: oo
T 87 _ 900 Seh, AU Wid. EIT Fes ] 46,0 36}73 Hd.!.g Pd'!',g,,,,, _Osmer A(,)in,e,r )
T en o W e w6 23,0 138 Inel Inel ___Furn Furn
3 an . 50 " " [ ] i 42 23,0 ﬁi’ vy iQ?.‘iZLiPP_ el ) - D
DL 30n# W.N. Flgs. "TTI0 67,0 670 3,83 38,30 _ %96
L oW w oW D s 42.0 336 2,97 23,76
© gn Sch. 40 Butt Welds Em¢ 35 == - . 3.83 134,05
7 e N B - S == 2.97 74.25
B8 3,40 s;;L. 12-8 Type 304 Pipe . . . IF 180 27,55 5367 063 1134
| 9. 6n v » " 60 17,97 1138 051 3,06
. _FIELD EAECT - SHOP FABRICATED PIPING . R = =
3 s.m §n op Fab ml lo' long _Pes,. 20 76,0 1520 . 3,9 _ 72,00
2 " " " .35 NOR,0 . 3780 _ 4.1 |143.50
6_" . S ."_W._:',,.,W " " 6 190,00 1140 . 4.7 . 28220
T " S.eQ M m mom " . 3C P60 2RE0 | 6.4 64,00
] 8" S.A0 " n now_ o n 18 2860 518 5.7 102,60
5 3" Bolt-Ups 150¢ , Ea.. 40 . 1.5 60 B .. 32,00
T4 "0, 4D, 280 . 1.2 P4.D0
B 6nom n  n3mf M 30 U315 368 1.7, SL.40 -
9 an n nooon N 1 .. 5V 1 D . 1N 960 " R
o . TOTAL TEIS SHEET 1642,00 . |
. . _
e S B . N i B . - L
- ; S
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JOB ESTIMATING FORM

‘\sHEEY NO £ OF 7 .
COMPANY ‘(C:::V'VDSWE ESTIMATE NO
AMERICAN CHEMIC AL COMPANY mare 11.11 203
1 ——————— e
pliOJECT ;LOCAY&ON
PROCESS PIING _ ANYWIIERE, USA
| SIS FIBRYTATE AND ERECT-_SCREWED - Owner Purnished Materials “'KEJ" e Nation oarew 7-3-75
DATE DUE 7“5‘75
! L Wegn Unit Total e Unit Tota: Cost ]
Ne Description Unit : Quontty Unt | Totol MonHours MonHours Lio::r Mucl;v;e\ Cobor e oo
I 1/2¢ O° EIT Serd. 150G# M.I. Pes. 15 25 4 .2 3.0 Owner 33 Owner
oI W T T A I [ RN = o B N S AN [ - 7 Furn. | 44 Furn. -
3 2v % W "o s, " 5 .00 20 . . i 33
4 172" 5% EII S‘ d. 150 HT*" L Y R .2 JB0 w 9 i -
5 1" [ [ N B T . 3 .52 1 WA N .gU ~ W g W
6 o W "'“ 20004 f.s. i T T 3.00 3 .6 B i ~7 U
“7 71" Tee Serd, 150 # M.I. B 2B 2 6 17 v i3 v
g 2" " Serd. 2000# f.s. } i 1 5,00 5 9 .9 " 1C i
9 1" Cross Serd. 150# M.I. T 1 .7 1 g .8 i 9 "
| 10 2» w7 2000 f.s, 0" 1 7500 5 1,2 1.2 _ . L D R
11 1" x 1/2" Swgs.S.40 T.B.E. T2 I T2 J L6 " 7 "
12 2" x 1" Swgs, S, 80 T.B.E. v 1 2,007 2 .5 .5 " 6 Ll
13 2" Coup. 20004 f.s. m 2 _1.05, 2 6 1.2 i 13 "
[ 14 1/2" Union 1504 M.I, 10 38 A .2 2.0 n 22 n
15 10 " " " o 5 .90 5 L 2,0 " 22 "
16 2" " 2000# f.s. T n 375,00 187 [#1.8 " 20 "
T T 1 ] ' T 1 ]
17 2" - 150# Serd, Flgs. T2 75,00 710 T1.2 T2 i 27 v ]
I8 "3 x 1/2" Serd. Red. 150# M,I., 2 A 1 3 L€ 7
19 on x 1n " " 20004 f.s. " 1 3.00 3. .5 .5 6 "
24 1[2" x 6" Nipple Seh. 40 LM 5 .38 2 .2 . 1,0 H " 11 "
21 1n x 6" n_ 8 ____ ... "_ 2 .9 2, .4, .8 " 9o " ]
22  1/2" Seh, 40 mttweld mc pipe IF 100 . .85 a5 .16'16.0 " 178 o
23 1 " m 75 1,68 126 .17 12,75 pn | L2 " *
2 on RO " noon ;oo 50 ,5.02 251 | .24,12.0 : " 133 " ]
25 2" - 150# Bolts & Gaskets | Sets 2 1,50 3. .7 1.4 " ¥
26 1/2" Make-Ons | Ea. 5 | - - a5 " é "
27 noon " . 3 '”7 " N —-— . el R . " 9 "
I T T T A TS B e L U N I B
L %AI : Trbrar ms SHEET | 182,00 j
L - TAL PIRE i S . .
-y L i i . .
— ﬁ Y‘ —_— ‘,77 —d ? —
- - e - - —
H - L FE .‘ 4
| 1 | !
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JOB ESTIMATING FORM

p——

I
| SHEET NO J, orT .

COMPANY

AMERICAN CHEMICAL COMPANY

COMPOSITE

USRI

'ESTIMATE NO

203

LOCATION

AN’Y’NHERE Usa

[erosecT

PROCESS PIPING

CHECKED BY

Toate 7375

DESCRIPTION Ol‘ WO . ESYIMAYOR
FIELD FABRICA’"E AND ERECT - WELDED - Owner Furnished Materials Page Nation onve ooe 7=5=75
Weight Unir Total Lee Tote! Cost
e Desc-@uan o Quanty im' Torol  Mon-Hours  Mon-Hours al U.‘E",.J‘ Lobor Materia! “ora
| & T SeR. U 900 yid. E1L. __Pes, . _8 _ 46 37 Rdlg. - H . . Owner | ____Owner ]
24 won e " n 15 8,7 131 Inel. In nel. Furn, Furn.
3 6" 20 " W " o " 5 34.0 170 u/pipe u/p ipe " "
4 4" Sch. 40 45° wid. E1i, T TR 1 . " "
5 6" Sch, 80 Wld. Tee 2 42.0 84 " " " v
| 6 4" x 3" Sch. 40 Wld. Red Lo 1 3.6 4 " " " " ]
7 = 6" Sch. 80 Wid. Cap n 1 9,2 9 i " n n
8 37 _ 150# Bolts & Gaskets Sets . 7 . 1.5, 11 . 8" 5.6 W 62 i
|9 4" -300¢ " " " L 1o 7.5 75 1ab) 14.0 L 156 "
| 10, 6" - 6004 " n ™2 .30.0 60 1.8 3.6 LI 40 "]
11 3" - Sch. 40 Butt-Welds _ Ba. 22 .~ _ -  1.37 28,60 " 38 v
12 LA [ " " n 50 — _— 1.5 75.00 " 833 " .
]2 611 - n g0 " " no20 | - —— 25 50,00 L 556 n
| 14 4" Sch, 40 90° Nozzle Weld " 2 = — | 430 8,00 " 89 n
15 3" Sch, 40 Mitre Weld ! — __ | 1.95 1.95 " 22 " ]
16 3" - 150# Flg, S,0, i Pes. . 2 10,0 ! 20 3.8 3,60 " 40 "
17, 6" - 6004 " " - n 1 95.0 | 95 : 5.9° 5.9 " 66 n
18 3" - 150# Flg. W.N L 3 10,0 . 30 1.3 3.9 n L3 "
10 yn n_w T w10 25,0 | 250 1,5 | 15,0 | " 167 n
200 v _fook n _ w ..M .1 85,0 _ 85 , 2.0 2,0 | " 22 "
| 21 3m . 1504 Flg, Bld. . .. ...f.m .2 11.0 22 ;. .82 1.6, " 18 "
22 3" Sch, LQ Smls, A-53 Pipe _ IF 100 . 7.57 . 757 .23 23,0 pon 256 "
23, 4" " " 4-106 Fipe L] 230 10479 2482 | .25 57.50 L 639 "
24 6" Sch, #O w50 Ize. 570429 | 38| 19,000 2m "
; __ TOTAL FITIING WEIGH 1100 TOTA L THIS SHEET 3538,0D
. TOTAL HIFE WT, — L670 B ;
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JOB ESTIMATING FORM

on’
3n’

Iv “Ehaa

COMPANY T . cgurmosiTE FETMATE NO
< wr "
AMERICAN CHEMICAL COMPaNY e 11.11 2073
RRGHCY R I . - ! Location S - o
FROCESS FIFING ANTSHERE, 1154
escawnion or momx - ' B csaavon " nexed B care 93275
ERECT VALVES - SCREWTL AND FLANGED -~ Owner Furnished Materials Page Nation DA{E ouE 7855
Weght yra otai Unst n
e Cescription Unoe — — . Y ._.?_._I:. - — e o — S
'1/2" Gate Ve. Serd. .0 _ Quner 4k Ouner
1" v " o Furn, &7 Furn.
2" [ [ " - S R S AR — —
/2" Globe Va, S -
n O -

R — ——

I!"‘N
17

" 00# " ; 29,
“6!1 ‘IIVA »" B ‘Atl 1-2.' )

4 nw T 600# T ;,_qg g'

et w3004 0 A.2_ 16,
133" Globe Valve 1504 Fldg. 2.8 2.8
BV "._" 3004 Fldg, bef 4R
| 15__ 3" Check Valve 150¢ " _ 2,8 2,R
16 3" 2.2 2.7

=
3

E
"

I O | B0 0N B |
i |

¥ic

HIVINLLSH dTdINVS—UsL uohoog



JOB

ESTIMATING FORM

— =
isneerno 6 or 7

COMPANY

AMERICAN CHEMICAL COMPANY

| cazmag
"“f‘itter

"ESTIMATE NO

11.11 203

PROJECT

PROCESS PIPING

| LOCATION

ANYWHERE, USA

DESCRIPTION OF W T T TESTIMATOR " CHECKED BY 77'?0“:;”“':7"77,}‘ B
HANGERS AND SUPDORTS - Owner Furnished Materials Page Nation oare N 7375
DATE DUE7 5-75
Aeight Una Toral C Une Unit l “otar Cost
e Descriprion unt Quorty ki\.;m Tota! .Mon-Hours  Man-Hours . : v.r-:., i e @ Toral n
| 1 Ring Hanger - WH Clip &ngle & Steel Ba, 25 -- . --_ 1,50 37,50 Owner | 417 __ Owner |
2 Trapeze Hanger - Wld. Clip 4ngle . Furn. Furn. R
| Steel - " 15 - —  2.00 30.00 " 333 " T
| 3 Fabricated Hangers Lbs, 65 - 650 .08 52,00 " 578 "
|~ SAND-BLAST & PAINT PIPE - B B -
| 1_ 3" Pipe - 4 coats Conv, Paint o IF 300 L e .06 18.0 " 200 "
|2 4" " "o " " 580 - — .08 46,40 " 516 [
| 3 6" " 4 costs Viny;,Ppmt " 150 — . 15 22,50 : 250
- INSUTATION T B ] i - T
1 8" Pipe - 1-1/2" Thk. Calsite IF 180 ;. - - .36 64,.20 " 1 720 "
 HAND EXCAVATE . ‘ :
1 Medium - Gem Dry - First Lift cY 20, - - .1.60 . 32,00 . " 160 n i
Back Filling & Tamping F _ : ;
1. Medium Soil B " 15 - o 80 | 12,0 | " 60 "
Underground Piping - . : ; _ _
1 6" - 150# B & S C,I, Pipe .y LF 200 = e L1l 22,0 " 244 " .
| 2. 6" - 1/4 Bends (lead Joint) . o Ba.. 10 em o= W57 5.7 no | 63 v ]
| 3. é" - 1/8 Bends (lead Joint) ..n 5, == . ,57 . 2,85 " 32 " ]
= M A0y e == 57 22,80 | " 253 "
L TOTAL HANGER WT, 650 . TOTAL ’rhls SHEET 3826.00
- %_ ——— S -~ F e - — 74‘,7,_. S ) G —m B
} R S S S R | _—
| B o 4 ‘ ; . o . — . i
_ . D O SO L I
- T A : i i : - -
_ R FUE 7 N i- i s L B
- e s YT ST S S b ;
f . i e S i e e As A BRI S
; - } i S ¢ — 4 ] A ‘ -
; 1 J | I ; | ! .
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JOB ESTIMATING FORM

7 7

{SMEET NO ... OF

COMPANY

AMERICAN CHEMIC(\ L COMPANY

| PROJECT

PROCESS FIPING

DESCRIPTION YJ& ‘woRk

LOMPOSITE
C w
mavp
Tlecation
ANYWHERE, USa
T T Tksiimaton CHICKED BY

Page Nation

[ESTIMATE NO

203

/ DATE m7_3_7§ .

DATE DUE -5-75
ey L Vo unsr Unit Torat {ost
Ne Dew- or o U Quantty 7 il - Lebor ateriol — S
i e Moo Manie Cosr Cost Lakor Mo

| 1 Shop fabrication - Carbon Steel ., . . ~ 2179.00 | .

2 Shop Fabrication - alloy A o o
... and Fleld Erect - Shop Fabricated Fipir;g 10642.00 o N _
|_3. Field Fabricate and Ereet - Screwed _ e 3 824,00 _
| 4. Fleld Fabricate and Frect - Welded .3538.00

5 ____Erect Valves - Serewsd and Flanged

~,1390.00

6 Hangers and _Supports

1, Sandblast and Paint Pi;gg

3826.00 |

e R399.00 |

91¢c
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Section Eleven

TECHNICAL
INFORMATION

As we stated in the Preface of this book, its intention is solely for
the estimation of labor and is not intended for the design of pip-
ing. Therefore, this section has been held to a minimum and
includes only information that we feel will benefit the estimator

in the preparation of his estimate.

Included in this section are tables showing the circumferences of
pipes for welding purposes, the amount of materials needed for
insulation, the weights of pipe, fittings and valves and methods of

hanging and supporting pipe and fittings.
We wish to acknowledge and to express our appreciation to the

Grinnell Company, Inc., of Providence, Rhode Island, who has so

graciously allowed us to reproduce the following tables.

217



218 Section Eleven—TECHNICAL INFORMATION

CIRCUMFERENCES OF PIPE FOR COMPUTING

WELDING MATERIAL
CIRCUMFERENCE OF PIPE IN INCHES
Nominal Schedule Numbers
Pipe —.

Size 10 20 30 40 60 80 100 120 140 160

_"J=
1 - - - 3.98 - 4.27 - - - | an
1-1/4 - - - 481 - 5.13 - - - | &30
1-1/2 - - - 5.62 - 5.97 - - - | 847

|
P) - - - 7.25 7.65 - - - £ 44
3 . - - 10.78 - 11.41 : - e 12.17
4 - - - 14.06 - 14.68 - 15.31 - 15.90
5 - - - 17.33 - 18.06 - 18.85 - 19.64
6 - - - 20.61 - 21.56 - 22.38 - 22.44
8 - 2670 | 26.87 | 27.16 | 27.68 | 2827 | 2886 | 2964 | 30.23 | 3083

|
10 - 3299 | 3334 | 3371 | 3456 | 3514 | 3593 | 3671 | 3770 | 3848

|
12 - 39.27 | 39.77 | 4025 | 4128 | 4202 | 4300 | 4398 | 4477 i 45 94
14 4555 | 4594 | 4634 | 46.73 | 47.71 | 4869 | 49.87 | 50.85 | 51.84 1 52 A2
16 51.84 | 5223 | 5262 | 5341 | 53.82 | 5556 | 56.74 | 57.92 | 59.29 ] 60 27
18 5812 | 5851 | 59.29 | 6009 | 61.26 | 6244 | 6381 | 6519 | 66.36 | 67.74
20 6440 | 6519 | 6597 | 6656 | 67.93 | 69.31 | 70.88 | 72.26 | 73.83 | 7520

1 |
24 76.97 j 7775 | 7854 | 7971 | 81.48 | 83.05 | 8502 | 8678 | 88.35 j' 90.12
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CIRCUMFERENCES OF HEAVY WALL PIPE
FOR COMPUTING WELDING MATERIAL

CIRCUMFERENCE OF PIPE IN INCHES

Nominal Wall Thickness in Inches
Pipe
Size .500 150 1.00 1.25 1.50 1.75 2.00 2,25

3 12.57 14.14 15.71 17.28 18.85 20.42 21.99

4 15.71 17.28 18.85 20.42 21.99 23.56 25.13

5 18.85 20.42 21.99 23.56 25.13 26.70 28.27

6 21.99 23.56 25.13 26.70 28.27 29.85 31.42

8 28.27 29.85 3142 32.99 34.56 36.13 37.70

10 34.56 36.13 37.70 39.27 40.84 42.41 43.98

12 40.84 42,41 43.98 45.55 47.12 48.69 50.27

14 47.12 48.69 50.27 51.84 53.41 54.98 56.55

16 53.41 54.98 56.55 58.12 59.69 61.26 62.83

18 59.69 61.26 62.83 64.40 65.97 67.54 69.12

20 65.97 67.54 69.12 70.69 72.26 73.83 75.40 |

22 72.26 73.83 75.4C 76.97 78.54 80.11 81.68 |

24 78.54 80.11 81.68 83.25 84.82 86.39 87.96 |

2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.25
10 47.12 48.69 50.27 51.84 53.41 54.98 56.55 58.12
12 53.41 54.98 56.55 58.12 59.69 61.26 62.83 64.40
14 59.69 61.26 62.83 64.40 65.97 67.54 69.12 70.69
16 65.97 67.54 69.12 70.69 72.26 73.83 75.40 76.97
18 72.26 73.83 75.40 76.97 78.54 80.11 81.68 83.25
20 78.54 80.11 81.68 83.25 84.82 86.39 87.96 89.54
22 84.82 86.39 87.96 89.54 91.11 92.68 94.25 95.82
24 91.11 92.68 94.25 95.82 97.39 98.96 100.53 102.10
4.50 4.75 5.00 5.25 5.50 5.75 6.00

20 91.11 92.68 94.25 95.82 97.39 98.96 100.53

22 97.39 98.96 100.53 102.10 103.67 105.24 106.81

24 103.67 105.24 106.81 108.39 109.96 111.53 113.10

I
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CIRCUMFERENCES OF LARGE O.D. PIPE
FOR COMPUTING WELDING MATERIAL

CIRCUMFERENCE OF PIPE IN INCHES

S (RS S—

—m——

Nominal WALL THICKNESS IN INCHES
Pipe

Size 375 .500 750 1.00 1.25 I 1.50 1.75 2.00
26 H24.04 84.82 86.39 87.96 89.54 91.11 92.68 94 25
28 90.32 91.11 92.68 94.25 95.82 97.39 98.96 100.53
30 96.60 97.39 98.96 100.53 102.10 103.67 105.24 106.81
32 102.59 103.67 105.24 106.81 108.39 109.96 111.53 113.10
34 109.17 109.96 111.53 113.10 114.67 116.24 117.81 119.38
36 115.45 116.24 117.81 119.38 120.95 122,52 124.09 125.66
38 121.74 122.52 124.09 125.66 127.23 128.81 130.38 131.95
40 128.02 128.81 130.38 131.94 133.52 135.09 136.66 138.23
42 134.30 135.09 136.66 138.23 139.80 141.37 142.94 144.51
44 140.59 141.37 142.94 144.51 146.08 147.66 149.23 150.80
46 146.87 147.66 149.23 150.80 152.36 153.94 155.51 157.08
48 153.15 153.94 155.51 157.08 158.65 160.22 161.79 163.136
54 172.00 172.79 174.36 175.93 177.50 179.07 180.64 18221
80 190.82 191.64 193.21 194.78 196.35 197.92 199.49 201.06

2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00
26 95.82 97.39 98.96 100.53 10210 103.67 105.24 106.81
28 102.10 103.67 105.24 106.81 108.39 109.96 111.53 113.10
30 108.39 109.96 111.53 113.10 114 67 116.24 117 .81 11938
32 114.67 116.24 117.81 119.38 120.95 12252 124.09 J 125 66
34 120.95 122.52 124.09 125.66 127.23 128 81 130.38 131.95
36 127.23 128.81 130.38 131,95 133.52 135.09 136.66 ‘ 138.23

= = _+_..<_ =
4.25 4.50 4.75 5.00 5.25 5.50 5.75 l 6.00
— 1

26 108.39 109.96 111.53 113.10 114.67 116.24 117.81 | 11938
28 114.67 116.24 117.81 119.38 120.95 122.52 124.09 125.66
30 120.95 122,52 124.09 125.64 127.23 128.81 130.38 131.95
32 127.23 128.81 130.38 131.95 133.62 135.09 136.66 138.23
34 133.52 135.09 136.66 138.23 139.80 141.37 142.94 144.5%
36 139.80 141.37 142.94 144.51 146.08 147.66 149.23 150.80
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WEIGHTS OF PIPING MATERIALS

The weight per foot of steel pipe is subject to the
following tolernnces:

?}‘I*ﬁljFll',\T](JN TOLERANCE.

STDWT + 5%, — 47

B XXSWT +10%, — 10
, SCH 10-120 +6.5%, —3.5%
ASTM AT | S 1504160 +100,.  —3.5%

ASTM A-138 l
ASTM. A-206
ASTM A-280 I

12'" and under +6.5%, —3.5%
| over 127 +109., =57

API 5L

All sizes +6.59,, —3.5,

Weight of Tube = F X 106802 X T'X (D — T)
pounds - foot

T wall thickness in inches
1) = outside diameter in inches
F = relative weight factor
The weight of tube furnished in this piping data is

based on low carbon steel weighing 0.2833 pounds per
cubic inch.

Relative Weight Factor F of various metals

Aluminum = 0.35
Brase = 1.12
Cast Iron = 0.91
Copper = 1.14
Lead = 1.44
Ferritic Stainless Steel = 0.95

Austenitic Stainles=s Steel = 1.02

Steed = 1.00
Tin = 0.93
Wrought Iron = 0.98

(Weight of Contents of a Tube = @ X 0.3405 X
(D — 2T"? pounds per foot)

G = Specific Gravity of Contents

T = Tube Wall Thickness, inches

|

D = Tube Outside Diameter, inches

The weight of Welding Tees and Laterals is for full
size fittings. The weight of reducing fittings is approxi-
mately the same as for full size fittings.

The weight of Welding Reducers 1s for one size re-
duction, and is approximately correct for other reduc-
tions,

Pipe Covering temperature ranges are intended as
a guide only and do nut eonstitute a recommendation
for specific thickness of material,

Pipe Covering thicknesses and weights indicate aver-
age conditions and include all allowance for wire
cement, canvas, bands, and paint. The listed thick-
nesses of combination covering is the sum of the inner
and the outer layer thickness. When specific inper and
outer layer thickneses are known, add them, snd use
the weight for the nearest tabulated thickness

To find the weight of covering on Fittings, Valves,
or Flanges, multiply the weight factor (light facsd suh-
seript) by the weight per foot of covering nsed on
straight pipe. All Flange weights include the propor-
tional weight of bolts or studs required to make up all
joints.

Lap Joint Flange weights include the weight of the
lap.

Welding Neck Flange weights are compensated to
allow for the weight of pipe displaced by the flange.
Pipe should be measured from the face of the flange.

All Flanged Fitting weights include the propor-
tional weight of bolts or studs required to make up
all joints.

To find the approximate weight of Reducing Flanged
Fittings, subtract the weight of a full size Slip-On
Flange and add the weight of
Slip-On Flange.

reduced  size

Weights of valves of the same type may vary because
of individual Manufacturer’s design. Listed valve
weights are approximate only. When it is possible
to obstain specific weights from the Manufacturer, such
weights should be used

To obtain the approximate weight of Flanged End
Steel Valves, add the weight of two Slip-On Flanges of
the same size and series to the weight of the corre-
sponding Welding End Valves.

These pages reproduced through the courtesy of Grinnell Co., Inc.
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WEIGHTS OF PIPING MATERIALS—1"” PIPE SIZE

Schedule No 40 0 160 O I T I
u Wall Deignation | Std X8 XX5 ' | i
E Thicknes —~In 133 179 .250 356 - N 1 i
Pipe—Lbs/Ft 1.68 | 2.17 | 2.84 366 1
| - i —
Water — 1w/ Ft 37 31 23 12 L .
!
‘? 3 4 6 7 f |
L LR 90" Flbaw 3 3 3 3 ;
) 2 : [
w S K % Filbow 2 |
¢ Rl — e —
Z 2 3 4 4 ! |
f: L.R. 45° Elbow 2 2 2 2 N |
& @ 8 9 o ,
g Tew 4 4 4 ;jﬁ N . N .
i 0y | |
- . 1
; - lateral = S | } 1‘ -]
\ 3 4 4 5 \
Reducer 2 2 2 2 |
3 ' 1 3 4 4 ‘
Cup 3 K] 3 3 ]
Temperature Range 'F  |to 260" | 260-360 | 360-440 |440-525 | 525-600] 600-700 7%&@1800—9(!) 900-1000 o
8% Thickness In| 74 7% 115 2 1154 | B
£ Magnesia | Los/Fu o5 | 65 | 145 | 225 | 220 |
E Combiaa- | Thickness In. 2 2 ! 2 2 ey
§ tan Lbs Ft 37 | a7 | 37 37 i
Calewum | Thicknes= | 1 1 1 1 134 1y 1y | 2 2 ]
Silicate | Lba bt 75 75 75 75 | 127 | 117 | 127 | 194 | 194 | |
Pressure Hatig | Szt Iron Steel BT SEE_GENERAL NOTES
=i 125 250 150 300 400 | 600 | 90O | 1500 12.’0(_)9_ FOR MATERIALS
O [ Sreed o 25 | 4 | 25 | 4 5 12 [ 18 NOT SHOWN ‘
? Siip-On 15 |15 | 15 ] 15 15 15 | 15 All weights are shown in babd
1 type.
% m | 23 438 7 11 15 }1)?},9 weight of steel pip= i3
E | Welding Neck 15 1.5 1.5 1.5 1.5 per linear {oat
I 15 4 5 12 15 For Boiler Feed Piping, add
0L | 1.p somt 15 115 15 15 | 15 |the v "L,.?' waler to the
i | g RN EREE 5 12 [ 15| " “pipe ravering thick-
Blind 15 1.5 1.5 15 1.5 1.5 1.5 | nesses and weights indicate the
Y 15 28 average conditions per linear
8 ﬁ &R 2 Elbe 36 37 38 foot and include all alluwances
Z 4 oW 8 hed : for wire, cement, caavas, bands
P and paint. The loted thirk-
ﬁ L R 00" Flhow 38 ness of combination covering is
e i e = the sum of the inner and the
] 5 14 26 outer layer thickness
% 45° Eltow 3.2 3.4 36 Pipe covering temperalire
- 1 ranges are intended s o gunle
g 11 20 39 only and do not constitute
Tee 5.4 5.6 5.7 a recommendation for specili
- thickness of materials.
Flanged Bonnet 67 To find the weight of cover-
Gate 4.3 ing an Flanged Fittings, Valves,
i = - or Flanges, multiply the weight
% Flauged Bonurt | ‘ f
| ctor (lightface mibscrip w
g M'}_‘,r_. S8 (SRR W S e the weight per fool of covering
Flanged Honnet used on straight pipe
3 l{:} Plongud Bocust | ‘ ’ | *All Flanged Fitting, Flanged
? po— - Yalve and Flange weights include
Presaure Seal 31 21 the proportional weight of bolts
Bonnet—{inte 1.7 0.9 or studa required to make up =il
e " e Joints.
Pressure Heal **Cast Iron Valve weights
Bonnet —Globe are for fanged valves Nteel
2 *Umne Comiplete Valve weights are for welding
3 Flanged Joint 1 2 1 2 2 6 | 6 |rndvelves
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WEIGHTS OF PIPING MATERIALS—11," PIPE SIZE
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Behiedule No. 40 80 | 160 1 I { R
Wall Dusignation| Std. | XS XX8 [ ' T \ ’
5 Thicknes—In. | 140 | 191 | 250 | 382 ! . [ S
Pipo—Lbs/Ft__| 227 | 300 | 377 | 52 I N S SR I
Water—Lbs/Ft | 65 | 86 | 46 | 27 ! ! , [ 1 !
é& 6 8 9 | 12 [ ‘ |
i. R 90° Elbow 3 3 3 3 |
- . i R N —_ ]
g L7 5w Emes | 2 l | \
Z 4 5 6 8 1 T T - : ) [
E LR 45° Flbow | .2 2 2 2 ] |
13 | 16 | 19 | 24 | | - [ 1
g Tee 5 5 5 5 [ |
g 34 | 42 ' w -
Lateral 1.2 1.2 \
e e —
.5 .5 K3 8 ‘
Reducer 2 .2 2 2 | l ‘ | |
] 3 4 5 6 i [
st |Cap | 3] 3] 3] 3 |
Temperature Rangs °F _|to 260°] 260-360] 360-440] 440-525 ] 525-600] 600-700 | 700-800] 500000 [900-1000] T !

5% Thicknem—In] % | % | 1% | 2 | 1t ! | TR [
£ Magnesia | Lba/Ft 80 | 86 | 160 | 245 | 228 I Y TR
E(‘omb‘ml- ‘Thickness—In. 2 2 2 2 | )

e —- 4
8 tion Lba/Ft 4.1 4.1 4.1 4.1 [ |
Calcium | Thicknese—In| 1 1 i 1 115 | 115 P p) 204 1 ]
Silicate - | Lbe/Ft 8 68 68 68 | 119 | 1.19 | 187 | 187 | 2.68 I |

. Cast Iron Steel :

Pressure Rating - - SEE § ¥ ks

psi 125 | 250 | 150 | 300 | 400 | 600 | 900 | 1500 | 2500 E%ﬁ%&‘r‘%ﬁﬁﬂm

Ot [Srewed or 25 | 5 | 35| 8 7 13| 2 NOT SHOWN
a Blip-On 15 | 151 15| 15 15 15 | 1.5 All weights are shown in bold
g m 33 | ey 7 12 23 tyl;.ﬁe weight of steel pipe i
g Welding Neck 15 | 15 15 15 | 15 | perlinear foot.

I 35 5 7 13 22 For Boiler Feed Piping, add

0800 | Lap toin 15 | 15 15 L5 | 15 |the weight of waler o the

— wel ot steel pipe.
) 351 5 | 35| 7 7 3 e pipe.  covering  thick-

BB | Blind 15 | 15| 15| 15 15 15 | 1.5 | nesses and weinhts indicare the

3 17 18 M average conditions per lineas
3 G ; - foot and include all allowances
2 3.R. 00° Elbow 3.6 3.7 3.8 30 fol:iwime OemeTl;:-, Clln‘\:; t:"ﬁ‘
10 13 and paint. e |iaf thick-
E é’ LR #0° Elbow | 3.9 39 hess of wrr;ﬁ;ntiion covvr;‘n:}:
= e sum of the inner and t
2 - 7 15 16 3 outer layer thicknesa.
; 45* Elbow 33 3.4 3.5 .3 Pipe eoyazi;%dw:\peutu;
- Tanges are inf B A 1
3 E’jl o s 3 2 @ only_and_do una!rmmﬁm
g B 9 . . a recommendation for specific
— thick of materials.
m (I:-:I:‘r;mi Bonnet :z :i . Teo ﬁl?l(:n thk:i‘\;‘eigh& of caver-
H 3. . ing on ed Fittings, Valves,
Flanged Bonnet 1T or Flan E::'mll.upty the weight
£ factor (lightface subscript] by
Globe or Angle . 2
B N the waight per foot of covering
3 @ léthu\ ed Bonnet l‘l us?iﬁn m-uﬁr. -
¥ y Flang
f e anvu:!l.l%npn ta inchade
Pressure Seal 38 8 the proportional weight of boita
Bonnet—Gate 1.8 1.1 or studs required to maks ap all
Pressure Seal - jOiP-%‘u h¢ ¥
ron. Valve weighta
Bonpet—Globe :/rel for flanged v-{im ITIMI
Kl *One Complete alve weights are {or welding
2 Flanged Jopim. 1 2 1 2 2 6 9 end valves.



224 Section Eleven—TECHNICAL INFORMATION
WEIGHTS OF PIPING MATERIALS—11," PIPE SIZE
Bchedule No 40 80 | 160 i
Wall Designation| Std. | X8 XX83 R
g Thickness—In. | 145 | 200 | 281 | 400 | —
Pipe—Lba/F1 272 3.63 486 b4l B T - )
Water—ILbs/Ft .88 77 61 41
8 | 13 | 14 | 18
L.R. %" Flbow 4 4 4 4
e & —} A E— L.
‘ 6 7
2 SR 90 Elbow | 3 3
z s 7 8 1
E LR 45° Elbow 2 2 2 2
- ——— e T i | —
2 15 N 37
¢ £ —'-3 Tee 6 [ 6
a B s 1 ss 1 | | T
g Lateral 13 | 13
] 6 7 9 1.2 |
i Reducer .2 2 2 2 |
1 ) . |
L4 5 7 7 {
Cap [ 3 3 3 3 L_ |
Temperature Range °F  [to 260° | 260-360] 360-440| 440-525 | 525-600 600-700 | 700-800] 500-900] 900-1000 1]
857, Thicknes—In.| 14 % 114 2 1184 [ 1
£ Mognenin | The it 85 | 85 | 175 | 2.65 | 245 _I
Combina- | Thickpess -In. 2 2 2 2 -
tion Lbs/Ft 4, 4.2 4.2 4_.1 I
Colviwm | Thickness —In.| 1 1 i I 1% | 1% 2 2 | 21, 1
Silicate | Lba/Ft .88 88 88 B8 | 145 4 182 | 263 | 2.63 {
Cast Iron Steel
Pressure Rating ] SEE GENER o
pai 125 | 260 | 150 | 300 | 400 | 600 | w00 | 1500 | 2500 mn”,&"ﬁ.’f\&“
Bt [Sorewed or 35 | 7 | 35 [ 8 9 19 | 31 NOT SHOWN
B Shp-On 15115 ] 151} 15 1. 15 15 |, All weights are xhown in hold
ype.
4 9 11 17 32 ¥ i »
26l 1o Welding Neck 15 | 15 1.5 15 | 15 pjeﬁf,e:’f}ﬂ:: % e pipe in
E | 35 8 9 19 31 For Boiler Feed Piping, add
0080 | 1o soint 15 | 15 15 15 | U5 |the weight of water io the
weight of s P
m, R 35 7 35 9 10 19 3 The pipe rcvenn thick-
Blind 15 | 15 ] 15 | 15 1.5 15 | 15 | nesses and weights indicate the
average condilions per linmar
8 ﬁ S.R. 90° Elbow -;“!,- ;27 3238 32% ‘: foot and include all mllowances
z o : ' : y - for wire, cement, canvas, bands
E 12 13 M and paint. The listed thick-
13 LR 90" Elbow | 4 4 4 ness of combinalion rovering is
a e the sum of the inner and the
2 N 9 11 2 23 39 outer layer thicknes
o 45" Elbow | 3.4 3.4 35 35 3.7 Pipe coveri lempernture
e ranges are intended as a guide
3 T 5”6 2% 3?7 37 70 only and do not constitute
+e8 - 5. 5. 5.8 6 ?L_r?comm!;ndumn for specific
Flanged Bonnet | 27 51 71 114 i
=30 |6 & ; i B P TR iy
- . or Flan multiply the wemght
B0 | Bt o - & 1 factor Mightface 'subecript) by
g : - the weight per foot of covering
Flanged Bonuet 32 33 81 used on straight pipe.
] PP
Cheek 41 42 45 *All Flanged Fitt
? Valve and Flange weighta include
- Promure Seal 42 42 the proportionsl weight of bolta
Bonnet—Ciate 19 1.2 or studs required to make up all
. ey joints.
Pressure Seal **Cast Yron Valve weights
i Baonnet— Globe are for flanged wvalves. Steel
= *One Complete Valve weights are for welding
E Flanged Jont 1 2.5 1 35 35 9 12 end valves.
AU RO IS S
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WEIGHTS OF PIPING MATERIALS—2" PIPE SIZE

™ T ; 1
ehodule No. | w0 s fuw [ || 1 B
" | Sud X3 | XXS | ‘ I ;
& ne 154 218 343 436 | f
[Pipe—Lim/Ft 365 502 | 744 903 | |
[ Water-~Lbx, by | 146 | L8 | 97 | .77 N
e
N 1.5 2 29 35
L’//J 'l R, 90° Elbow 5 5 5 5
! [ 13 ' |
%, L7 "Rk w0 Eiew 3 | 3 l ¢ H
| s e A < - . ; 1

Z .. 1 I 1 | i i

E 7 LR S Ebw |2 F i i !

& 1 ! | S S RN ]

& ERRIEY 57 | ': | ; !

a ' 66 98 | I i J | ;

,E £58 rapemn BEREE i i : | [ !

i 1 . 1.2 1.6 1.9 : ! | ! |
3 | 3 | 3| 3 S T |
5 7 1.2 1.2 | i |
4 4 | 4 4 | | { |
b | lqu-zm 210-300 | 300140 | 140-525] 525-50 | 500-700 | 700-500 | B00-900 | H00-1000 L 1
R ‘nu kiea o I [ [E 2 |
£ Magiwin | The Ft 128 | s | 2es | sas |

2 Combin ] B Imt-; In 1 i 1 i

oy L) SN S, S (—

S tion s ke | | [ {
Colviam | Thickaee—Tal T 1 1 [T 1, —
silieate [ Tam 10 Thor | vor | voi | 169 |

I'ressisre Rating ! i SEE
. s | T
AW [ Sroaelar 3 . NOT SHOWN

@ Slip-tin }‘1 5 15 5 l 1.5 All welghta mre shown in bold

& — = - - - ~ L —— wpe

z n AL] Th o

< &E_-ﬂ | Welding Nevk [ BE [ ERE] ' R l_”l;ﬂ:"";":: [ mteel pipe is

[ [ I T For Roiler Feed [Miping, add
& i | Lap laint 15 | 1s 15 | 15 | 14 | the weght of water to the
"6 | 10 | 48 | 10 12 ] | o "'“FM oL pipe
o . k
Lizeema i J TN J’ 15l 1s s |1 15 | 15 14 ‘ L Moy Wy
| H ditiuns et Linenr

» [ [ 16 | 24 | 19 | 29 35 83 nYrTRgE cond ]

A ’ P ; i | font and inchade sl xdiowances

z "b-‘} i, },‘,,‘! L“ s \ 3a 3 !'l“ "'_U' .3 A } 4 . 4_2 ___| for wire, cement, canvas, |:lmh

& I8 17 22 3 ] and punt The lated thark-

o Lol * | L H 90° Elhow v bl 11 vl | | |y aof rnn['l'llir.ﬂmtl nnr'nlnl: i

e e " ! _— - — 4 the sum of the inoer and the

& S, 14 PV ITY M [T 73 | omter Layer thickness

S |45 Elbow 34 | A8 | 3 | a8 | [ 37 | 39 | Pipe  covering temperature

< T e e N e S T ranges are intenced a8 & gurde

g e | 23 37 27 41 “ | 82 12‘9 ‘ only amnd do not  constitute

Lz | Tee 5.7 5.7 5.7 57 | & 6.3 a rerommemslation for specifie

thick
A | Flanged Bownet | 37 | 52 | 43 | 65 | ) 51 o ezt

Cale 69 |7 [ 3w A 1 Wb L 4B | ingun Flanged Fittings, Valves,
Flanged Bonnet | 30 | 64 | 42 | 58 | i 78 | 157 fr Tingen, malliply Ve wemii
CGlube or Angle T |73 [ | 48 ""':”:“m ';:'ﬂf'( il
Bttt 2 R SOOI IRELES S IS8 RRALA Sanees o 5 PR | ] pat of covering
Flanged lonnet | 26 | 51 | 27 | 55 | | ssed on straight pipe
Check i 7 7.3 4 43 [ 44 *All Flanged hlllug Flanged
efrrie = SR ! S i — b wn o] N plve snd Flinge weighla include
Promsire Nea) | | 75 75 the proportional weight of bojta
| Bonnet ~Gate [ } I L2 14 or studs requited Lo make up all
Pressure Seal | I | 135 | e +
Hoanet € chobe | ‘ ‘, g | 2.1 1 are B R o
Ut Complele N ; i i H Valve weighta are for welding
Flaerd Jowt | 15 ] 35 |15 4 4| l 45 1 125 ] 21 | end vaives.
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WEIGHTS OF PIPING MATERIALS--214"” PIPE SIZE

Section Eleven—TECHNICAL INFORMATION

Schedule No. 40 80 |
-\-"_nl_l_l)n:‘nnion std. Xs B ]
& Thickness In. | 203 | 276 | 75 | see | | ~ 1 T N .
& Pipe—Lbs /Kt 579 7.66 |
Water—Lbs/Ft_ | 2.08 | 1.84 | y |
29 38 ; i : }
1, K. 99" Klbow L] 6 i | !
19 | 25 j i | ‘
@ SR O Flhow 4 4 | ! i i
o | el 2T L L . . PR—— - S, -
z ‘ | 1e 21 ! i | :
E I.R 45" Flbow 3 .3 | | i
—_———— — 4 1l
£ 52 | 64 \ : [
2 ‘‘‘‘‘ Tee 8 8 i -,.,v,i S S S L |
Q ‘LJ 1] 14.4 ; i i
§ "3 | Lateral 15 15 i
: 1.6 2.1 34 |
Reducer i 3 3
o 8 1 21 ;
Cap 4 4 4 | | {
°F lm 260°| 260-360 700-8001 800-800! 500-1000 |
e 11g r, S
2 Magnesia| Tbe bt 1.35 1.35
& Combina-|_Thickmes—In 24 | 336 | 3 N |
B 66 | 85 | 85 B )
Calcum | Thicknes—In| 1 1 24 214 3 | I |
Silicate Lba/Ft 1.18 1.15 322 32 4.23 | | |
; Cast |
Presaure Rating ast ron SEE GENERAL NOTES
| p=t 125 | 250 1500 § 2500 FOR ¥AT%R]A1 S
Se | 8 14 46 68 NOT SHOWN
m \.h?:::', o 1.5 1.5 1.5 1.5 All weights are shown in bold
. type.
T 42 59 Ei‘ehe weight of steel pipe is
ol la Welding Neck 15 | 15 | porlinear fot. mpe 15
1 16 67 For Boiler Feed Piping, add
8858 Lap Joint 1.5 | 1.5 | the weight of water to the
r = T Ty weight of steet pipe.
Mﬂ " The pipe covenng thick-
Blind 1.5 1.5 1.5 1.5 | nesses and wglghu- }mﬁmbe the
v linear
; 38 U4 average conditions per
3 If.i Ty, v 2 ; foot and include all allowances
Z 8.R. 90" Elbow | 38 | 39 44 for wire, cement, canvas, bands
E 4 28 40 and paint. The listed thick-
|5 ‘C‘,l LR 90" Elbow | 4.2 42 ness of combination covering is
a e the sum of the inner and the
= 19 34 99 outer layer thickness
Q g&\. 15" Flbow 35 an 3.9 Pipe covering tempersture
4 sk, — — ranges are intended a5 & guide
g v 32 55 169 anly  and do not  constitite
Tee 57 | 58 65 a AsbmmndLon, FoF. speeia
thickness of materiala
K Flanged Bonnet 50 82 21 ‘LF“rg:d ‘Lt::.urrl:ht of cover-
Gate 7 71 5.1 ing on Flanged Fittings, Valves,
. y the waight
Flanged Hannet | 43 | 87 22 or Flanpe, multiply the waight
’4@ Globe or Avgle | 7.1 | 7.4 | & 4.6 5.1 facvar ghtiace sobmcript) by
weight per fn-ul al covering
Fi | Honnet | 36 71 3 68 175 used on straight p
E ﬁ]’O r :,:‘;" i 71 74 4. 46 51 *All I‘lnugo\d hthn Flanged
e Valveand Fl-nge-ng:bmrlu-
1"remaure Seal { 1 100 the proportions] weight of holta
L Nonet - Cute i S 1.7 or studa required to make up all
. ot b — t Jonts,
I.;AO Crwu el ‘r { 180 **Cast. Iron Valve weights
Honnet (i be | 2.3 are for fanged valves. Steel
*(ne Complrte : Valivealwemh“ are for welding
Flanged Juint 15 ' 6 19 | a7 | encdvalves.
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WEIGHTS OF PIPING MATERIALS—3" PIPE SIZE

(SchedueNo.__ | 40 [ o0 [0 | | 1] [ ] ]
- Wall Demignation | Std = B L —F t
E Thickness—In. 216 300 | 47 e
| e oot P L ) — § | |
Fipe—Lla/Fy 7.58 | 1025 | 1432 | 15,58 | |
Water —Lba/Ft_ | 320 | 286 | 235 | 180
6: I 4.6 6.1 84 | 107
L ll, I 80" Flbow 8 8 8 &
2 3 4 |
S:g 4 ‘*‘lll‘. a0° Hl_mw | E o & f | 1L B I
Z 24 32 4 5.4 i
£ L.R. 45° Elbow 3 3 3 3 l \ '
I 74 95 | 122 | 145 ‘ [ |
g Ter 8 % 8 [ I
£ L. 3 A S S - SO | — - '
2 £ 17 24
g E_':?_'l Lateral 1.8 1.8 \ |
22 | 29 | 37 | a7 i : |
Rexducer 3 3 3 3 [ i
: 1.4 1.8 35 3.7 |
Cap K 5 E) 5
Temperature Range °F  [to 260° | 260-360] 360-440] 440-525 | 525-600 | 600-700 | 700-8001 800-900 | 900-1000/ '
o EXTA Thickness—In.| 114 1l 1Y 2 256 |
2 Magnesia [ Tha/Ft 155 | 155 | 265 | 395 | 428 N !
E; Combins- | Thicknes—In. 3G K ETA 3% 3%, I
8 tion Lba;Ft 8.3 83 107 07 ]
Caleium | Thickness—In. | 1 1 1 1) 1% 2 g 2% 3 1 i PR
Silicate | Lbm/Ft 128 | 128 | 1.28 | 209 | 209 | 298 | 398 | 398 | 511 | |
Pressure Rating | C25% Trod Seant SEE GENERAL NOTES
i 125 250 150 300 400 500 900 | 1500 | 2500 FOR MATERIJALS
Netewed or 9 17 110 |17 20 [ 38 [ 61 | 10 NOT SHOWN |
7 b8 Sigtm 15 {15 [ 15 | 15 i5 | Us | 15115 |, All weights are shown in bold
5} p— P : — ype
g 10 17 24 35 54 | 101 The weight of steal pips i
3 &l ks Welding Neck | 38 | ©% 15 | 15 | 13 | 15 | por iear (a1 1! pipe 8
| 10 17 21 38 62 100 For loiler Feed Fiping, add
BB | Lop Joint 15 | 15 15 | 15 | 15 ] 1.5 | the weight of water to the
0 | 1 | 11| 2 3 [ 3 | et | roa | R ”'Pf;' Vit o thiick
Std | Bling 15 |15 |15 | 15 15 | 15 | 15 | 15 | neases sl weights in cate the
" 26 16 32 53 67 98 150 aversge romditions per [inear
o G o ; foot and inclule all allowances
z ﬁ S.R. 90° Elbow 3.9 4 3.9 4 41 4.3 4.6 for wire, rement, canvas; bai
E A 30 50 40 63 and punt. The lsted thick-
13 L‘-ﬁ LR 0°Elbow { 43 £3 43 43 ness of cambination covering is
i - the sum of the inner and the
g 22 | 41 | 28 | 4b 60 | 93 [ 135 outer layer thickness.
§z7 45° Elbow 3.5 36 3.5 3.6 3.8 3.9 4 Pipe mver‘mgl &bempernmre
- - e inte ide
3 . 39 [ &7 |52 | 8 102 151 | 238 oy amd o ok comsitate
Tee 5.9 6 5.9 6 62 6.5 | 6.9 a rerommendsation for specific
prev thickness of materials
: Flanged Ronnet | 66 112 77 11 183 {225 | 138 To find the weight of cover-
L Cate 7 T4 4 4.4 3 4.9 53 jn"ﬁ: Fanged Fi;}‘;m' Valves,
- 5 A i the weight
Flanged Bonnet | 56 | 121 | 80 | 102 11| 242 | W or Fikmgen milipy, tue: ewight
P Kij Globe or Angle 7.2 7.6 42 4.6 18 4.9 53 factor (lmhtface subscript) by
k4 the Irnwlt per foot of cavering
3 . F { Bonnet | 46 100 | 51 101 91 146 | 233 usexd on xtraght pipe
3 ﬁJ Conged Bonuet |16 1 199 1 28 | A% PO I S “All Flanged Fittng, Flanged
z S S S Ee-— Valve and Flange weights incluile
¢ f Fresaure Seal 140 | 140 the propartional weight of holts
Bonnet—Ciate 2.5 2.5 or studs required Lo make up all
. - — joints
Pressure Seal 160 | 260 **Cast Iron Valve weghts
‘<;O Bonnet—(ilobe 2.5 2.5 are for Ranged valves teel
Valve weights are for welliy
2 *(ne Complete o o
K] Flanged Joint 6 |15 | 75 8 |125] 25 | 37 | endvalves
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WEIGHTS OF PIPING MATFERIALS--31,” PIPE SIZE

Schedule No. | 4D 80 T | r T
Wall Dvagnation [ Sud. | X8 | XXS ; |
£ Thicknes—In 220 | 418 | «a6 i : i
= Pipe—Lbs, Ft 901 | 1251 | 2288 ‘ ' |
Water— b It | 428 | 385 | 25} i 17 1
T
. 6.4 8.7 15.4 | | | I
7 LR w0 Ebw |3 v | e | | [ |
v | 2| R R L
» S RO Fibew @ 6 | | !
Q - B B S { - T———
Z A% ) | 33 4.4 7.5 ] i
£ £ LR 45" Flbow | 4 4 4 o L - |
& rr 99 | 126 20 ! |
9 k& Ten 9 9 9 | [ |
s —a H - SRS S 1 4 |
g | 22 |
§ | KX Lateral 1.8 |
A 30| 41 | 69 | ) | 1 !
Rebucer 3 3 3 |
" 21 28 55 i
Cap 6 ) 6 | :
Temperature Range “F  |to 260* | 260-360 | 360-440 | 440-525 | 525-600 | 600-700| 700-800| 800-900 | 900-100¢) !
5% Thicknea —In.[ il g 114 2 217 — |
2 Mugnesia [ L, Ft 170 | 170 | 290 | 425 | 465 T
=~ ——— — —d
é Combina~ _[‘_h['qiﬁ\_]ll. 2134 2134, 345 | _.1‘1‘. I___ . |
§ tion Ltes, Ft 7.8 7.8 2 | 102 i |
Calrium | Thickness- In| 1 1 1y | 1% 2 2 214 3 Rl !
Silicate | Lbs, £y 106 | 106 | 186 | 186 | 275 | 275 | 375 | 488 | 488 | | | |
N Cast Tron Steel
Pressure Rating SEE_GENERAL NOTES
psi 125 | 250 | 150 [ 300 | 400 [ 600 | 900 [ 1500 | 2500 FOR MAT“.,\‘g“‘
B [Seroaedar 13 | 2 | 13 17 ) [ NOT SHOWN
a Slipd Iy 15| 15 ] 15 1 & ; . All weights are shown in bold
Q TR e 1 ype-
z 12 bi] R
EM W ehiling .\'_-':k 1.5 8 ! ] P.li,:,.:;:ﬁ;: of ataal. pipeiis
wl—m 14 25 For Boiler Feed Piping, sdd
Lap Joint 1.5 1.5 | the h‘ﬂ t -inl' water to the
les —p 4= weight ol stee]l pipe.
W‘ . 14 23 15 iu The pipe m’ﬁ-rin thirk-
Blind 1.5 1.5 1.5 5 nesses and weights inc "‘T. the
= - average ronditions  per linesr
4 ./. ﬂ QR % Elbow 3: 261 4: :'?’ foot and include all allowances
z — . = furim‘m, cement, Fanvas, hands
-~ 40 62 54 and paint. The listed thick-
E &’ LR, 90° Elhow 44 4.4 4.4 ness of combination covering is
a the sum of the inmer and the
=] ) 3t 5t 39 75 | outer lmyer thickness
% 45" Flbow 3.6 3.7 3n 3.9 Pipe  coverim ‘trmprmlur
1 ranges are intended as gizicle
B m Tae 5[: tg(“z 7G° :)3:‘ only and do not -~ur.mni ite
- 0 a recommendstion for specific
llnrl\r:-u- of materals. e
m (i'j:l":o""l Bonnet 7821 ;45 481: i‘.&} To find the weight ol cover-
. - . : | . 15 ing on Flanged Fittings, Valves,
o or F s, multiply the weight
<) [ Bl A [ B ol Peor bt simeri
" i ‘ ) . the weight per foot of covenng
a 77 | Flanged Bonnet | 71 | 125 | 54 123 used on straight pipe
'?* Chee 73 | 77 | 43 L 9 ¢ A Flanged Fitting, Flaneed
= = s et Valva ar nge weighta include
K{E’j Fressure z-.nl | the proportional weight bf‘]vull.a
H ] | Honnet —Cate { | or xtuds required to make up all
1 . | I joints
Rt [, ‘ ] R
g { are f(or fla valvem Stee{
*One Complete ] Valve weights am (or welding
Flangs Juint 35| 65 35 iz | end valves.
oSN S B — .
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WEIGHTS OF PIPING MATERIALS—4" PIPE SIZE

| Sehrtule No. | 40 | w0 [ T T
" \} all Drsignatim | St L 1 | B
] Theiv-ktwer——in 237 27 | a7 | 531
eickmeer—ln, J T | Sab | _
Tipe L L 1079 | 1498 | 159 | 2281
Water —Lim/Ft 5.51 495 .48 4.02
ﬁ 87 | 19 17.6 i 1
LR 90" Fliww 1 } 1 ! !
= 5.8 79 ! [ i
. tF S Ehaw 7 | T i ) |
] L U = oy Y |
Z 43 i 5s 0.1 {
E LR o | | & O ‘ I N S S
= EITB | TR 23 | 2 ‘ |
; L3 | Tea B 1 1 1 ‘ |
PR L +- —= == e i i
& [ 30 [ s \ | ‘ ! ;
& Eo Lateral 2.1 2.1 |
z s — | i ! S — | — — N FE—
] | 36 | 49 66 | 8.2 I
= Hedurer 3 3 3 3 | | J
9 16 | 34 6. 6.7 { |
| Cap & 6 6 8 |
Temgperatir Hauge 'F__|ta 2607 | 200-360] 360-440 | $40-525] 525-600 | 600-700 | 700-800 B0G-00] 900-1000] 3
857 Thwkema—In.| 114 14 114 2 214 ] ! ;
£ Mugnemia [ Tha Ft 200 | 210 | 315 | 475 | 5.10 ‘ 1 |
5 Cambina- | Thickness—In 3 | 34 | 3% | 3% f 1 |
g tion Lbs, FL 98 98 | 122 | 122 | (55 ;]
Culcium | Thickiwss—In |1 1 g 117 2 2 205 3 3.1 | |
Silicate | Lim, Fi {160 | 160 | 249 | 249 | 349 | 349 | 462 | 603 | 6.03 |
= o e
Pressure Rating —L2=4 Iron el SEE GENERAL NOTES
Cfps 125 250 150 300 400 C LY 900 | 1500 | 2500 FOR MATERIALS
Bt [Serewed or 16 | 36 | 15 | 26 | 32 | 43 | 66 | 94 | 158 NOT SHOWN
a Shp-On 15 | 18] 15 | 15| 15 | 15 ] 15 ) 1.5 | 15 | All weights are shownin bold
Q ype.
10 726 | 37 | 0 | 57 | 81 1159 | “Hhe weight of stesl pine &
g&ﬁ_‘b Welding Neck 15 | 15 | 15 | 18 | 15 | 15 | 1.5 | perimesr oot o PP
&% 16 | 27 | 33 | 45 | 67 | 94 | 155 For Boiler Fred Pipmg, add
Lap Jaint 15 | v8 ) 18 |15 ] 15 | 15 | 1.5 [the weight of waler to the
) = weight of nteel pipe.
&1 18 29 19 3 » 47 66 90 164 The pipe coveri thick-
Uutdd | Blina 15 ] 150 15 | 15 | 1.5 | 15 ] 15 | 15 | 1.5 | nesses and weights indieste the
2 45 | 72 ] 59 | B5 | 99 | 128 | 185 | 254 avernge  condifionn par “linear
9 ,g’.ﬁ SR OO0 Embow | 41 | 42 | 41 [ 42 | 43 | 44 | a5 | a8 foot’ and include il sliowances
z ey > b for wire, cement, canves, bands
g 1 52 7 | 72 9% [ and paint. The lsted thick-
g 4 L..R. 90* Eltrow 45 45 i &3 ! ness of combination covering s
a — the sum of the inner aml the
2 - 40 (%] 51 78 821 1% 170 214 outer layer thicknesa
% 45" Elbow 3.7 3N 37 38 in 4 4.1 4.2 Pipe covering lemperature
s == s, tended de
3 70 | 109 | 86 | 121 | 153 | 187 | 262 | 386 o e B ek Saaditata
| | Tee 6.1 6.3 6.1 6.3 6.4 6.6 6.8 7.2 a recommendation for mpecific
thickness of matermls,
Flanged Bonnet | 109 188 114 17. n3 ;274 370 | 3566 ,'f‘o Endothr waight of rover-
Gatz 72 75| 42 | 45| 5 [51 | 53 | 57 ing on Flanged Fittiogs, Valves,
K@Q Flanged Homnet | 97 | 177 | 127 | 168 | 194 | 222 | 383 | 546 bilbiony o T b By o
a Globe or. Angle 7.4 7.8 44 4.8 [_5 5"._. 53 57 the weight p’; fout of eovering
z Flanged Bonnet | 80 146 | 104 | 146 | 180 | 159 | 256 | lud uscd an straight pipe.
3 ﬂo Check | 74 | TR | an | Ak | 5 | sy | 53 | a7 “All Flangel Fitting, Flanged
7 — e S Wkt el Valve and Flange weights include
.,<:3 Pressure Seal ‘ | 230 | s the proportiona] wesght of balts
Bannet—Gate ] B L 28 3 or studs required tu make up ail
“Q‘]O FProssure Seal 0 | 375 Jml“%nt Iron Valve weights
Bont- -Globe 2.8 3 are for fAanged valves. Steel
2 *(ne Camplete Valve weights are for welding
3 Flanged Joint ¢ | 65| & |75 | 12 [125] 25 | 3¢ | 61 |cndvalves.
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WEIGHTS OF PIPING MATERIALS--5” PIPE SIZE

ScheduleNo. | 40 | 80 [ [ w0 | | L T b B
. all Demigration | %td, | X8 | | | XX§ { [ | |
L Thick “In. | 258 | 3% | 00 l 625 | 150 | | !
Tipe—Tdm Ft | 1482 | 3070 | 2704 | 329 | dAss | | | B | T
Water—1ba FU | 868 | 780 | 709 | 683 | 862 i ! 1
é‘ ! W7 | n S K i f t i
i 1R 90" Fibaw 13 13 | | 13 13 !
 tia e s S0 b L e S =SSR |
C;- 98 1347 ‘ |
/ 1SR 90" Elha A s | |
8 i ‘-— oy - — ‘- - — sk ] . e e
z 78 | el | | 188 | 177
B | LR 45" Flbow 4 5 5 g
E fre 20 B . | e . = SO (R N A L | |
& | 198 9 43 | |
2 i’Trve |12 1 12 ‘ 12 12 ) !
z W — | S— S RNUURI SN - | .
g ,,,,, Lateral 25 25 | | i |
N 6 8.3 124 | 142 \ [ |
Reducer 4 4 4 4 | 1 ‘
s 42 57 11 11 { l
|Cap a ki ki i J | | ‘
Temperature Range °F [ to 260°| 260-360] 360-440] 440-525 | 525-600 | 500-700 | 700-800 | H00-400 | 600~ 100} | !
859, 1 14 115 2 213 3 1 | | B
g Magnesin | L= Fu 375 | 560 | 740 | 930 I i 1 N |
i Combina- | Thicknes—In. 3 313 | 4 | 4 |5 | s I__ﬂ_'
£ tion Lbs/Ft _m-aJ LERETY 206 6| 7] 34
B Calura | Thickness—In,| 1 1 1 | 11 2 2 713 | 3 3 |3 Fu;
Silicate | Lba/Ft 184 | 184 | 284 | 284 | 397 | 397 | 537 | 675 | 6.75 [ 826 | 03] 121 ]
- ;] Steel
Pressure Rating |25 fron teel SEE GENERAL NOTES
pei i 125 250 150 390 400 600 900 | 1500 | 2500 FOR MATERIALS
O [Serewed or 20 | 32 | 18 | 32 | 37 | 73 | 1oe | 172 | 259 NOT SHOWN
2 Stip-On 15 {15 15[ 15| 15) 15] 15 151 15 | All weights are shown in bold
[— ype.
g ‘ 18 | 31 | 42 [ 70 | 94 | 145 | 363 | "Hhe weight of steel pips is
E Welding Neck 1.5 1.5 1.5 1.5 1.5 1.5 1.5 per linear foot.
19 33 39 75 | 101 | 171 | 257 For Boiler Feed Piping, add
Lap Joint 15 15| 15| 15| 15 | 1.5 | 1.5 | the weight of water to the
weight of steel pipe
) B3 [ B | B [ S | 78 | 164 [ 173 | T | " The pipe cowering thick-
Bt | niina 15 15 | 15 | 15| 15 | 15| 1.5 | 1.5 | 1.5 | neses and weights indicate the
" average conditiona ‘per linesr
3 Q o 58 M 80 113 123 205 268 43:‘ foot and include all allownncos
g SR.90°Elbow | 43 | 43 | 43 | 43 | 45 | 47 | 48 | 52 o et - canwia, ot
E o8 105 | 91 12 o | and paint. The listed thick-
15 I. R. 90° Elbow | 4.7 4.7 4.7 4.7 ness of combination covering is
1 the sum of the inner and the
] S1 | 83 | 66 | 98 | 123 | 180 | 239 | 1%0 outer layer thickness
o 45" Elbow 38 34 38 38 4 4.2 41 45 Pipe = covering temperature
A e B S e rangea are intended sn n guide
90 | 145 | 119 | 172 | 179 | 304 | 415 | 665 | only and do not constitute
Tee 6.4 65 6.4 6.4 6.8 7 72 78 a recommendation for specific
thick { materials
Flanged Bonnet | 138 | 264 | 151 | 257 | 309 | 38 | 508 | 841 To find the seight of cover
Ciate 7.3 7 9 43 49 5.3 55 58 6.3 ing on Flanged Fittings, Valves,
@ Flanged Bonnet | 138 | 247 | 172 | 237 | 277 | 274 | 658 e B Aot
2 _‘Ll"i'l_h'fb iﬂ' 8 46 5 53 _5 5, L_j,g the weight (kr foot of covering
I Flanged Honnet | 118 | 210 | 141 198 | 249 | 244 | 326 ; 531 usf;d on -tmxhtip*s*-
3 Cher 7.6 8 16 5 53 | 55 | 58 | 63 All Flanged Fitting, Flanged
e | e Valveand Flange weights include
* Premsure Seal 350 | 370 the proportional weight of bolta
Ronnet  Ciate 31 3.4 or studs required to make up all
I~ - - - joints,
1<1[O | Pressure H-_ral 398 500 **Cast Iron Valve weights
| Rannet  Globe 3.1 3.4 are for flanged valvem Sleel

2 *One Complete i i Valve weights are for welding
2 | Flanged Josat 6 | es| 6 | 8 | 125 19A5J‘ B | 0| » end valves.
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WEIGHTS OF PIPING MATERIALS—6"” PIPE SIZE

231

Schedule No. 40 80 | 120 | 160
Wall Designation | Std. | X8 XXE |
E Thickness—In. | 280 | 432 | 562 | 716 | 864 — 1 1
Pips—-Lbs/Ft 1897 | 28.57 | 36.39 | 453 | 532 — 11
Water—Lbs/Ft | 12.51 | 11.29 | 10.30 | 9.2 | 8.2 T T
ﬁ 2 34 53 62 ‘ §
LK 90°Elbow | 15 | 1.5 15 | 15 | i
| S - S P
15.2 23 [
2 §.R. 90° Klbow 1 1 ‘
£ 1.3 | 167 26 30
E LR. 45" Elbow | 6 6 6 6 1
- 293 | 42 40 08 1
g Tee 14 | 14 14 | 14 { |
£ i S —_—
3 79 101 1
; Lateral 2.9 29 | |
, 87 | 126 188 | 21 1|
Heducer 5 .5 -5 5 I !
6.4 9.2 175 | 175 |
g {Cap 9 9 K] 9 |
PR .00 i i — - - _— -
Temperature Rangs °F - [to 260° | 200-860] 360-440 | 440-525] 525-600] 600-700 | 700-800] K00-900] 900-1000 T
85% Thickness—1n| 134 | 144 2 24 3 [ |
£ Magnein [Lba/F1 2.90 | 415 | 640 | 840 | 100 |
Combins- | Thicknoss—In. 314 4 4% 5 544 6
tion. Lbn/Ft 123 | 149 | 182 | 242 | 8.2 | 326 | 37.4
Calcium | Thickness—In| 11 | 134 | 134 | 1l 2 214 3 3 34 | 4 | 4y
Silicate | Ltm/Ft 313 | 3.3 | 3.13 | 3.3 | 454 | 454 | 592 | 742 | 742 | 947 | 112 | 13.1
. Cast Iron Steel A
Pressure Rating INERAL NOTES
pai 125 | 250 | 150 | 800 | 400 | 600 | 900 | 1500 | 2500 u&%ﬁ%ﬁgﬁw
BTt [Soewed or P 22 | 45 | 54| 95 | 128 | 202 | 398 ) ,
g Slip-On Bl 05| 05| 15| Vs |18 |18 t,”l weighta are shown in bold
e,
2 i 22 | 42 | 56 | 85 | 116 | 176 | 402 ; ive i
Em Welding Neck i5 | 15| 16| 15| 18 |15 |15 w?ﬁ:&“}%ﬁ, of stel pipe is
m % 47 86 98 | 131 | 213 | 393 For Boiler Feed Piping, add
| Lap Joint 15 | 15| 15| 15 | 15 | 1.5 | 1.5 | the el hgeeff.““e' to the
‘ 3 | 51| 29 | 56 | 71 | 101 | 133 | 197 | 417 | " e me beveri ok
b | g 15 | 15| 05 | 15 ] 15| 15 | 15 | 15 | 15 | nese sirceisn e : hick
: 3 conditions per linear
5 [on oo | 25 |15 0% |00 | 00| TR T || o i St
g . SR 90°Elbow | 43 | 44 | 43 | 44 | 46 | 48 | 5 | 53 for wbee, chrmuat CamTas, Pands
E 1 91 | 145 | 126 | 18 and paint. The lmted thick-
g & LR 9°Elbow | 49 | 49 | 49 | 49 noms of comblaation sovering 1o
€ Bum o e Lnner anc
2 66 | 115 | 82 | 13 149 | 240 | 320 | 476 outer layer thicknens
Q 45° Elbow 3.8 3.9 3.8 3.9 4.1 4.3 4.3 4.6 Pipe coveri. temperstune
inte:
3 14 | 195 | 149 | 217 | 279 | 400 | 565 | s39 ooy "and do net e gt
Tee 6.5 8.8 8.5 6.6 8.9 7.2 7.5 8 s recommendation for specific
4 ) ;
Flanged Bonnet | 172 | 359 | 210 | 367 | 409 | 553 | 784 | 1227 i\ ekt of
Gete 78 S 13 s To find the weight of cover-
; , 55| 58 | 6 | 68 tog om n....aulmluu& Valves,
Flanged Bonnet | 184 | 345 | 238 | 333 | 366 | 465 | 844 ol WNEPRY Ehe Jewghs
factor tisce subseript) by
8 Iﬁ: ) | Glote anAongle 78 | 82| 48 | 52| 54| 58 | 8 t:d"m‘ e fock o coreciuy
noet | 154 | 286 | 176 | 272 | 341 | 335 | 459 | 877 on straght pi
? @ v 78 | 82 | 48 | 52 | 54| 58 | & | 65 v rmimwm;«ug
ve an wwignts inc
.}<]@ Pressure Seal 540 | 600 the proportional weight of bolta
Bonnet—Gate 35 3.8 or studs required to make up =il
joints.
IQI:) it 600 | 700 195 Cast Tron Valve weights
Bomnet—Globe 35 | 38 are for flanged valves. Steel
2 *One Complete Valve weights are for welding
& Flanged Joint | 6 | 10 | 6 |115] 19| 30 | 40 | 76 | 145 | endvalves
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WEIGHTS OF PIPING MATERIALS—8" PIPE SIZE

Section Eleven—TECHNICAL INFORMATION

Schedute No. 20 30 40 60 80 190 | 120 | 140 180
w Wall Desigmatign Std. X3 XXS8
& [ Thickness In. 250 | 277 | 322 | 406 | 500 | 593 | 718 | 812 | 875 | 900
Pipe —Lbe Ft 2236 | 24.70 | 2955 | 3564 | 434 | 509 | 606 | 67.8 | 724 | 747
Warer 1he ¥t | 2248 | 2218] 2069 2079 | 198 | 188 | 176 | 167 | 161 | 158 |
C”] 46 69 s | o7 I
f7 |LR o Eihow 2 2 2 2 |
! 2 .- —|
7 | M I |

@ {f,- SR Flbow 13 13 | |

I} ——— —_ —1 —t- -

Z 13 3 1 55 56

E {§ LR Elbow ] 8 8 8 !

St iiata - - - SN S B 1

L 7 [ 18 | 120

‘_i’_ E , Ter 18 1A | ) (] lﬂlr

S i 155 216 I

B gL [Laten 3.8 3.3 [ I [

) 13.9 20 2 | 33 | i

3 Redurer 5 5 5 i 5

. o 13 16.3 TR O A

' Cap 1 1 Lo |
Temperature Range F | to 260°] 260-360] 360-440] 440-525 | 525600 |600-700| 700-800 | 500-000] 600-1000 T
e Thickness Tn.| 1% | 13 P 214 3 1

£ Magneia | Lin/F 405 | 530 | 770 | 103 | 128 i

] |

E Ugrubina- | Thickness -In. 3 3lq 4 4% 5 1% [

& tan Lbs, F1 169 | 196 | 231 | 267 |328 | 383 | 434
Caleum | Thicknem—Tn | 13 | 115 | 114 | 14 2 2 244 3 34 4 | a4 [ s
Silicate | Lba, Ft 406 | 406 | 406 | 406 | 556 | 556 | 761 | 938 | 113 (133 | 154 | 176

Cast, Iron Steel
"resaure Hating SEE GENERAL NOTES
P o 125 | 250 | 150 | 300 | 400 [ 600 | 900 [ 1500.| 2500 FOR MAT!R::L’%
S [ Scrowed ar 3| eh | 33| &7 | 82 | 135 | 6 | 319 | 6ol NOT SHOWN
@ Slip-On 15| 15 |15 | 15 ] 15 | 15 |15 ) 15 ) 15 | %ﬂ weights are shown in bold
a . - = ype.
> ad 33 | 66 | 87 | 117 | 198 | 280 | 613 | he wei ine i

E&’JM Welding Nerk 15 | 15 | 15 | 18 | 15 | 16 | 15 | por tienr ioey, ©f steel pipe is

& 36 | 70 | 8 | 139 | 227 | 354 | 595 For Bailer Feed Piping, add
Lap Joint 15 ] 15 15| 15 | 15| 15 | 15 31:. hvtfel?h:m?f.wmr to the

45 | B3 | 48 | 90 | 115 | 159 | BI | 367 | 649 | e pire obvering thicke

B | piing 15 ) 15 |15 | 15| 151 15 | 15 | 15 | 15 | nesses and weights indicate the
" 17 | 201 | 157 | 238 | 310 | 435 | 639 | 995 average conditions per - linear

8 (J] S0 Bibew | 45 | 47 | 45 | 47 | 5 | 52 | 54 | 57 foot and inchuds sil Allowanom

Z == = or wire, cement, canvas, bands

E i 152 | 236 | 202 | 283 and paint. The lmted thick-

4 ¥ LR, ™" Flbsiw 5.3 53 5.3 5.3 ness of combination covenng is

o 4 iz> the sum of the inner and the

= R 101 171 12 203 | N 360 | 507 | 870 outer layer thickness.

g ,L. 45" Elbow 39 39 4 4.1 4.4 4.5 4.8 Pipe ooverin% temperature

S intended i

g f& 175 | 304 | 230 | 337 | 445 | et0 | 978 | 1465 B oy e oo & Eulde

Tee 68 | 71 | 68 | 71| 75| 78 | 81 | 86 8 "ff“mmef“d"""' for mpesifin
thickness of materials.

| Flanged Honnet 2531 583 39 549 727 | 1008 | 1332 To find the weight of rover-

T"-.u,‘] Cate 75 | 81 45 | 51 6 63 | 6.6 i“gﬁi Fhm?n}jﬁ; , Valves,

| Flanged Bonnet | 317 | 554 | 408 | 509 | 576 | 1200 o goe, o weight

Globe or Angle | 84 | 86 | 54 | 56 | 59 | 6.3 factor_(lightface mb‘“?"fﬁ'

E [ the weight per foot of covering

I Flanged Bonnet | 302 | 454 | 301 | 467 | 561 | 563 | 677 used on straight pipe.

Cherk 84 | 86 | 54 | 56 | 59 | 63 | 66 All Flan tting, Flanged
¥ — - Valve and Flange weights include
_‘<— Pressure Seal 835 | 975 the proportional weight of bolta
< Bonnet-Gate 43 | 45 or studs required to make up ail
== : jointa,

() [ e e 1000 [ 1135 **Ciast _Iron Valve weighta
Bonnet—{lobe 43 | 45 are for flanged vaim.e?tzei
*One Complete Vn(}ve lweighta are for welding

Flanged Jaint 6.5 16 | 65 18 30 40 69 121 | 232 | Snd valves.




Section Eleven—TECHNICAL INFORMATION

WEIGHTS OF PIPING MATERIALS--10"” PIPE SIZE

T hedude No l ) 10 0 1 <0 } IEIED D 1o | i i 1
W all Dewigs i ElEaEs i i | 1
W —_——— ——— — ———— = - = — S Ca .o | |
) sk pe=s | 250 | g 3 ¥ (R i1% i4 L 1.000
= s —ia ; = L2 ! |
Pipe b= F1 o4 [ 34| 205 | 547 | 643 | 769 | ¥92 | 1041 | |
Woler Lhe LU | 3577 | 849% | 341 | 323 | 314 | 2905 | 250 | 261 [
_,.r'“ | 82 | 109 226 |
&F LR " Fihow 2.5 25 2.5 !
e T = ; IS RO - ;
| S4 74 ! {
o OIS RO Flbow 1T (i 1 } )
] e S S — — -
& v 40 4 !
E ‘4 LR 5% Elbow [ |
- b— — — -
o [ " 14 I
g g | . | 21_‘\.“ | | i
] 28 | 338 1
2 ¢ =1 | Lateral [ |
z = R —eed e b N —
Ty 23 31 ! i
C i d ‘_H_- -.iu-": - | = B 65 | - ! |
- | 20 26 5 I
Nb o [Can | 13 | 13 I 13 | [
Temperature Ravge °F 1o 260° | 260-360 | 360-440 | 440-525 | 525-600 | 600-7600 | 700-800 | R00-000 H00-100k | ]
T I—
A : Tl kness-In. 13 113 2 2'q 3 I L |
3 Mugnesia | [h, Ft 520 | 660 | 950 | 123 | 142 =l ‘
% Combmar | Thiekness -In. T 3 3918 A 45, 5 5y o
Z tion | Lhs, FL 205 | 235 | 280 | 333 |385 | 439 | 498
" Cabwum | Thiekiess-. <11, 114 144 114 13 2 2 oy 3 3y 4 1t 3
Siliente | Ll L 510 | 510 | 510 | 510 | 687 | %7 | K76 | 108 | 129 1152 | 175 | 200
5 . Cast Llron Nteel .
| Pressure Rating . SEE GENERAL NO
[ 125 | 250 150 { 300 | 400 | 600 | 900 | 1500 | 1500 FOR M Ammis-rss
I | Sorened or 53 97 51 100 | 117 | 213 | 292 | 528 | 1148 NOT SHOWN
. (o} ety 151 15| ts 1 15 1151150151 15115 All weights are shown in bold
B gy fr——e ype.
7 i 46 | 95 | 128 | 196 | 267 | 447 | 1129 B weigh ive i
3 BB | Wt Nek 75 0 0s [0 L 0s | U5 | 15 | 15 | perlesr ot of stesl pipe is
l S4 | 114 | 143 | 236 | 332 | 589 | 1131 For Boiler Feed Piping, add
03 B0 |1y s 15| 18 | 18 [ U8 [ V5| 45 | 15 | the weight of water to the
+ it - we of o T
——— 71 | 136 | 7% | 146 | 180 | 267 | 337 | 599 | 1248 i s oal WORETTR
U550 | Blind 15 [ 15 | 14 | 18 | 168 | 15 ] 16 1 15 | 15 | nowes and weights i the
» p 190 | 323 | 240 | 343 | 462 | 747 | 995 ave conditions per linear
3oL s | B8 | B8 | IR LN 80BN RR font and includs all allewances
z I P for wire, cement, canvas, bands
= [; o o - M5 | 383 | 290 | 438 ad peak i Thakd sldk.
E * LR 0 Ehow | 58 | 58 | 5 58 combination covering is
o ol == o the sum of the inner and the
b= 160 | 273 | 185 | 288 | 332 | s72 | 732 outer layer thicknems.
i g 4.'-_ fﬂ\w 4.1 4.2 41 472 43 (W 4.7 Pipe wvmdlqnmtm
N 293 | 479 | 353 | 527 | 578 | 1007 | 1417 Pl il e g .
¥ e 72 | 74 | 72 74 | 78 | 84 | 87 a for mpocific
i ickness of materiak.
K--’ﬁ Flanged Uoauet | 471 | 899 | S13 | &a | 1193 | 157t | 2501 thicknem the weight of cover-
i | | Gate 7.9 8.3 4.7 53 63 69 71 ing on Flanged ﬁ A le“u,
: Flanged Bonnet | 541 | 943 993 | 1068 | 1346 | 2586 o oy I ) wight
I.ﬂ‘ o : factor tfnce subseript) by
2 '<u Globe or Angle | 91 | 91 6.1 | 68 | 69 | 7.1 e el B fogh OF ooty
a ,"\ Flanged Bonnet 453 751 413 586 718 746 “’“:d on.at: t
g ) | (e 91 | 9.1 [} 6.1 | 63 | 6.9 v lﬂlaglia B 0% Fnged
1 & 1 ".u D¢
.}(M'} Pressure Seal 1400 | 1650 the proportional weight of bolts
~v. | Bonnet —Cinte 4.9 5.2 or studs required to make up all
o Tl imrevam jointa, )
I'rossnsre Seal 1800 | 1910 **Cast Tron. Vi .
l<:\.) Bonnet—ilabe 49 | 52 are for famaed | oetoee ihnts
7 T e Valve weighta are for welding
K | Flanged Jait 15 | 33 | 15| 38 | 52 | 72 | 95 | 184 | 445 | endvalves.
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Section Eleven—TECHNICAL INFORMATION

WEIGHTS OF PIPING MATERIALS--12” PIPE SIZE

Sehedule No. 20 30 a0 | i [ ETART) 1 120 10 wa |
" Wall Degration St X3 e [ B 1 g
& Thicknre  In. 250 | 330 | &b Wu W00 | huz | R 3| 1000 | 1125 F 1412
Pipe- | In/Ft 3338 | 43.8 | 49.6 | 535 | 654 | 7H2 | HSS5 | 1072] 1255 197 | wes|
Water - Lbs/Ft | 5110 | 49.7 | 490 | 485 | 470 | 460 | 440 | 416 | 398 | 475 | 840
é? |9 \S7 375 !
LR 90 Elluw 1 x| ! | 3
—_—— e - l . b — i & ~ + ’
{ | ] 104 ) |
4 ! |8 R 90" Elbow 2 | |
L o 1} { = — =
£ 1 \ I60 ) ] 78 | 1; 1 I !
£ i Flbow || E [ 13 | | 13
x ! 132 T T 160
g | Tow \ 25 | | 2% ! 25
) [ & - | |
g Lateral | | 54 J 54 i
\ 33 [ e |
Tedducwr i | 3
s § 30 38 | I
] Cap 1.5 1.5 j

Tnmr-r'rnl ire !hr.gr F

[to 260" | 260-3c0 [ a00-440] 440525 [ 5257

i 1, 2 | 2% | 3
£ Magnesia 92_ 118 | 1ss |7sa_| ITLE i
§ Cumbang- | ° = ] | ®a \ 115 iy | & [ At | w
g tiea [ | 274 lis | MY | S lli'i"¥'55N!
. | ’ | s . ; &
Calevam | 1 1 2 2y ] - - | 3 .!'4 [ 4 N L) .‘J_T
= 3 | ¥ ==L =) e S R i ]
Siheate 591 { s n | s ‘ 591 [ 751 | 101 | 123 | 12 sﬁ 147 (172 195 225 |
5 Cast Iron | Steel !
Pressure Rating e SEE GENERAL NOTES
| pei 125 [ 250 [ 150 [ 300 [ 400 [ a00 | 000 [ 1500 [ 2500 FOR MATERIALS
O [ Sorewed or 71 | 137 | 72 | 140 | 163 | 261 | s | w20 I&II NOT SHOWN )
2 Ship-tm 15 1.5 1.5 15 1.5 1.5 15 ) 15 . All wesghts are shown 1 bold
" 3 Lo | vipe
%m ] 69 | 142 | 181 | 234 | 361 | 691 | 1670 | The weight of stecl pipe i
E Welding Neck 1.5 1.5 1.5 15 15 1.5 14 per linent fosit
iﬁ [ 77 169 193 293 s | 920 [ 15, Far Hotler Feed [Mpung, abl
oL Lap Toint 15 | 15 |15 | 15 | 15 | 14 5 | the lnr\fhl T[ witer Lo the
e — wesght ol stee] piys
B | o S | 177 | 118 | 209 | 260 | 341 | 475 | 928 | 1775 "The pipe rovering  Giicks
Hlind 1.5 1.5 1.5 1.5 1.5 15 1.5 1.5 L5 | nesses and weights inidiate the
@ \ 265 453 145 509 669 815 | 1474 average conditions  per linear
g RS R @ Elbow 9 foot and include all wliw yu
z Lt 151 90 Elbow 5 5.2 5 52 |85 | 58 | 62| | jgw wire, coment, +anvas
E -~ 375 553 485 624 1598 and paint. The loted th L
B LT Elbow | 62 |62 | 62 | 6.2 6.2 | ness of combination coverig
& — —t—— b1 the sum of the inner arel the
=2 > 235 383 282 414 469 705 | 1124 outer layer thicknes
g 45° Flbow 4.3 4.3 43 | 43 4.5 4.7 4.8 Pipe  covering  temperature
< ' = range= are intended s guude
! B 403 | 684 | 513 | 754 | 943 | 1361 | 1928 only and do nol canstitite
Tee 75 |78 | 75 | 78 | 83 | 87 | 03 a recommendation for specific
terials
::IE:\ Flangerl Boanet. | 687 1129 | 726 | 1337 | to11 [ 2283 | 3248 ""{"’j"},’:j’{ﬂ:‘.ﬁ;,t o o
Gate 8 8.5 48 55 6 71 7.8 ing on Flanged Fittiogs, Valves,
*\ | Flanged Honnet | 808 | 1200 1409 | 1493 or. Flaope multiply the seiht
factor. lightface subscript) by
8 1“'\@ Globe or Angle | 94 | 0.5 85 | 68 ) IR N I =" g Hrgr i L
5 Flanged Bonnet 1 674 {1160 | 701 | 874 | 1118 | 1168 used on strayght pipe
; Checl 9.4 9.5 6.5 6.5 6.8 71 All Hnl_ﬁhl hll\rz Flanged
£ = Valve and Flangr weghits inclucde
ressure Seal | 2080 { 2400 the proportional weight of belts
Bennet -Clale | 55 59 or studa required Lo make up all
. jointa
{;"":":{";",‘:lbe | {:10 25'»?)0 “Cast_Tron Valve weights
. e + . are for flanged wvalvem Steel
I *One Complete Valve weights are {or welding
3 Flanged Joint 15 44 15 49 69 91 | 124 | 306 | 622 [ ond valves.




Section Eleven-—TECHNICAL INFORMATION 235
WEIGHTS OF PIPING MATERIALS—14" PIPE SIZE
Schedule No 10 20 30 40 |60 80 oo | 120 | 140 [ 1e0 [

“ Wall Designation Std Xs {

s Thicknes—ln, | 250 | 312 | 375 | 437 | 500 | 503 | 750 | 937 | 1.003 [ 1250 | 1.406 |
Pipe—Lbs/Ft 3671 457 | 546 | 634 | 721 | 849 | 1061 | 1307 |150.7 [ 1702 | U691 |
Water—Lbs/Ft_| 62.06 | 6092 | 59.7 | 587 | 57.5 | 559 | 532 | 50.0 | 475 | 450 | 428 | |

T
6;3 154 02 , , ‘
L.R. 90° Elbow 3.5 35 !
| S |
[‘,’—) 102 115 ?

- ! SR 9" Flbow 2.5 23 1

g -l i S

z F t 77 100 : ]

E L.R. 45" Elbaw 1.5 1.5 |

& 159 203 !

2 Tee 2.8 2.8 R i

3/ 495 588 i

g Lateral 5.8 58 |
ol R — i a

63 83
Teducer 1.1 1.1
35 16 |
vy | Cap L7 1.7 ]
Temperatire Range °F | to 260°] 260-360] 360-440 | 440-525] 525600 600-700| 700-800 | 800-900] 900-1000] ] -
F RS R AR
A [ Thickness—In| 114 2 g 3 3 N S

£ Magnesia | Lba/Ft 104 | 134 | 165 | 203 | 203 |

& Combins- | Thickness—In, . 3% 4 4 44 5 | 5% | 8 |

§ tion Tbe/Ft 287 | 331 | 331 | 394 |464 | 530 397 |

Calciam | Thickness—In.| 1 1 i | 1% 3 215 3 314 4 (R |
Silicate | Lbs/Ft 389 | 389 | 590 | 590 | 803 | 103 | 126 | 151 { 177 | 205 [ 233 | |
: Cast 1ron Steel
Pressure Rating SEE GENERAL NOT)
pai 125 | 250 | 150 | 300 | 400 | 600 | 900 | 1500| 2500 FOR MATuuA_LgES
BT [Screwed or 93 | 184 | 96 | 195 | 235 | 318 | 460 NOT SHOWN

] Slip-On 15 1.5 1.5 15 1.5 1.5 1.5 . All weights are shown in bold

o g ¥
| 90 | 192 | 240 | 358 | 473

E&[m | Welding Neck 1.5 1.5 1.5 15 1.5 m?;‘h\ze;eﬁ: of stesl pipe is

I'nis | 116 | 226 | 261 | 358 | 491 For Boiler Feed Piping, add
M ! Lap Joint 15 15 15 1.5 1.5 the hv;'er h::ee‘l)( water 1o ths
[ 126 | 239 | 142 | 267 | 354 | 437 | 648 vkt o steel Bl ik

B | Brina 15 {15 s | 15 f 15| 15) 15 noser &,ﬂpﬁ,j,gﬁ,‘f";}mr ek
5 average conditions - per linear

8 s |50 |5 2w n]w R o B

z .R. - - {or wire, cement, canves, banda

E ,.fj 492 | 767 | 622 | 7172 and psint. The listed thick-

& Ak I.R.90° Elbow | 6.6 6.6 6.6 6.6 nesa of combinstion covering is

- the sum of the inner snd the

] 292 497 77 587 638 883 | 1246 outer layer thicknoss.

g 45° Elbow 43 4.4 4.3 44 4.6 4.8 4.9 Pipe mvmh&dhmpr.nhu‘

ranges are inleo
s 563 | 956 | 683 | 968 | 1131 | 1652 | 2318
E E‘ Tee 8 |84 | 8 | 83| 86|89 |06 only and do ""‘,0";““'““"‘
- - thick of materials.
Flanged Bonnet | 921 | 1762 | 830 | 1872 | 2018 | 3082 | 3989 ¢ aof

Kﬁ Gate 79 |88 | 49 | 63 | 71 | 74 | 81 ,,,,}; f,;,,ﬁ{.«‘ﬁ%}«g . Valvm,
B t or Flanges, multi hl,

% Fn:nbeﬁgr A(:’:lgl;: 191791 factor nﬁxg hiface l:hmpl)

E . the weight per foot of cuv-rmg

3 ) Flan Bonnet | 885 used on straght
Chec 9.9 *All Flan l.h Flanged

.? Valveand Flange ta include

.}Qﬂ Pressure Seal the proportional n\ght of boits
Bannet—Gate or studs required to make up sll

|»<]ICJ Pressure Seal ’m:l%ast Iron Valva woi
Bonnet—Globe are for fi g

i *One Complete Valve weights ue fur weidmg
Flanged Joint 22 |57 | 22 | 62 | 88 | 18 | 159 end valves.




236 Section Eleven—TECHNICAL INFORMATION
WEIGHTS OF PIPING MATERIALS—16” PIPE SIZE
Schedule No. 10 20 30 40 60 ) 100 | 120 | 140 l 160 | !
Wall Designation Std. X8 L N
E Thickoes—In. | 250 | 312 | 375 | 50 | &5 | %43 | 1031 | 1218 | 1437 | 1 5 F 1]
Pipe—Lbs/Ft 421 524 62.6 B1.8 167.5 | 1365 | 1648 | 1923 | 2236 | M5
Water—Lbs/Ft 81.8 80.5 79 1 76.5 73.4 69.7 661 62.6 55 & 559 | |
. .
201 265 |
LR ™ Flbow | 4 4 I, 1 l S
135 177
SR Elbow .5 2.8 |
I ; =1 SELPEI! . | SR
& 190 132 I
E L0t 45" Elbow VT » o ) |
i 202 | 257 i T i 1
g . 3z ]
z hil. 1 32 | 32 . | .
EF 650 774 { [
; Lateral B.7 6.7 it
78 102
Rexdurer 1.2 12 | |
‘ s | 38 ‘ ' ‘
Cap 18 | 18 ] | | |
Temperature Range °F__|to 260° | 260-360| 360-440 | 440-525 | 525600 [600-700 | 700-800] 800-900]900-1000] |
"% This kl%f'\‘- ~Ing 1'% 2 204 3 3 - —
£ Magnesia [13n/Fe 16 | 151 | 188 | 226 | 226 — ‘
g Combina- | Thicknes —In. 3ls 4 4 444 5 m‘-_‘i 4
§ ton 1bs FL 320 | 372 | 371 | 436 |S14 | 5He | 887
Caleiam | Thi knewa —In.| 1 1 14 1% 7 2, 3 g 4 15 5
Silirate I.ba/FL 4.40 4.40 6.65 6.65 9.02 1.5 14.1 168 19.7 22.7 258 i
Iressure Rating Cast Tron Hteel SEE GENERAL NOTES
pei 125 | 250 | 150 | 300 | 400 | 600 | 900 | 1500 | 2500 FOR- MATERIALS
OO [Sereaed or 120 | 233 | 108 | 261 | 310 | 442 | 550 NOT SHOWN
a Slip-On 15 1.5 1.5 15 1.5 1.5 15 All weights are shown in bold
Q
z 116 257 308 492 564 ?h ht of steel
E@ Welding Nerk 1.5 1.5 1.5 1.5 1.5 per 1.2.,3"?5.,2 o Pipe i
m 151 289 | 347 | 489 | 607 For Boiler Foed Piping, add
A Lap Joint 15 L 15 115115 | 1s the weight of water to the
weight of steel pipe
| . 175 308 185 348 455 603 | 809 The pipe caver thick-
&:ﬁ Blind 1.5 1.5 1.5 1.5 1.5 1.5 1.5 nemea and waights indicate the
conditions t  linear
w 501 | 826 | 656 | 955 | 1014 | 1402 | 1886 verage iy
g [ﬂ SR.90°Ebow | 5.5 | 58 | 55 | 58 | 6 | 63 | 67 foot and include il llowasces
z o ok far wme cement, canvas, baods
E gl 701 | 1036 | 781 | 1058 and paint. The listed thick-
) d-(f 1.1 90° Fibow 7 7 7 7 ness of combination covering m
& + the sum of the inner and the
& 3 391 696 | 481 708 | 839 | 1212 | 1586 outer layer thickness
¢ A & | 45" Elbow 43 | 46 | 43 | 46 | 47 5 5 Pipe covering lemperature
es are intended e
é 746 | 1263 | 961 | 1404 | 1671 | 2128 | 3054 only and do not comsitute
1| Tee 8.3 8.7 83 8.6 9 9.4 10 4 recommendation for specitic
ki
Flaged Bonnet, | 1254 | 2321 | 1315 | 2511 | 2694 | 3668 “"T“g“:-.:?{;;"ﬁ,":?:,ﬁ Al i
Ciate 8 9 5 7.1 7.5 7.9 . e ing ?‘n Flanged Fittings, Valves,
N | or Flanges, multiply the wei ht
’% }'}l‘?’nbgéegrf’i‘o’::ﬁt ‘ factor (Iﬁhi!m mubscript )
E : - -—l b} the weight per I'nnl. of mwnn.g
Flanged Bonnet | 1166 ' used on ntrn‘hl
4 Cherk 105 | | *All F Fhlhll Flanged
? —1 . ———+————1 Valveand Flange weights include
Pressure Seal | the proportional weight of bolta
Baunet—ate | or studs required to make up =ll
’4@ Pressure Seal 1 ] )mﬂ‘éu& Iron Valve weights
Bonnet—Globe are for flanged valves. “el
*One Complete Valve weights are for welding
§ Flanged Joint 31 7% | B 83 | 14 | 152 | 199 end valves.
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WEIGHTS OF PIPING MATERIALS— 18" PIPE SIZE
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| Schedule No D 30 Ldo [ w [ s [ [ | oo [ owa |
o Wall Deignation St AN T‘_ _4 | ]
o Thickinea Tn | 50 1 312 [ 30 T4 | wn | wa T | o7 [ ase | 1T | usez | 17
& Pipe —Lim, It 474 | 590 | 706 | 821 | 935 | 1048 13x2 | 170K | 2080 | 2441 | 2742 J0RS
Water Lbe/It | 1043 | 1028 | 1012 1 990 | 984 | 970 | 927 | 888 | 837 | 792 | 783 710
. 256 338
ﬁ LK 0" Elwm 45 45
6 171 225 |
@ J 28 2.8 | | |
z 3 1% 168 \ | | ' ,
[ :.—1 K ‘ |
% E I 3 o al a8
3 _h-« (_'7 3.6 ) - B
8 A 793 984
2 B2 | Latersl 75 7.5
4 |
94 123 i
&S Reducer 1.3 1.3 i
=3[ 7 7 T
| Cap 2.1 2.1 | | i { |
Temperaiire Range °F |to 260° |200-360] 360-140 | 130-525 ] 525-600 | G00-700 | 700-800 | 500.900] 900-1007
s | Thickness—In. | 114 2 2l 3 3 _ 4
2 Mugnewa [ Lbs bt 129 | 160 | 208 | 250 | 250 1
_:'_ (.\mh:na—:Thu-km—.- -Tn. Al 4 4 414 5 518 i
é tina | Lba/Ft 353 | 409 | 409 | 480 /563 | ed0 | T1 7
Cabeium | Thicknes—In; 1 1 1 11y 2 21y 3 34 4 v | s |
Silieate | Lbe P 491 | 491 | 740 | 740 | 160 | 127 | 156 | 186 | 217 | 259 | 28.2 |
. Clast Iron Nteel
Pressure Rating ] RAL )
psi 125 | 250 150 | 306 | 400 | 600 | 900 [ 1500 | 2500 SE%Q%E?(%T mmgs
O [Serewed or 140 140 | 331 | 380 | 573 | 797 NOT SHOWN
§ Slhip-On 15 1.5 1.5 15 1.5 1.5 v All weights are shown in bold
ype.
z 128 | 316 | 377 | 569 | 78 ; ive i
: MIM Welding Neck 15 ] 15 | 15 |15 | 15 w?{;ﬁ";ﬁz of steel pipe is
* M 176 | 365 | 428 | 584 | 850 For Boiler Feed Piping, sdd
Lap Jont 15015 115 |15 |15 the '!rlfht of water to the
710 | 3% | 229 | 41 | 872 | 782 | 1152 veg °P~,'p,"“ P iog \hick-
GD | yling 15 | 15 | 15 ] 15|15 [ 15 {15 nemas and weights Indioate the
n 1 621 | 1060 | 711 | 1126 | 1340 | 1793 | 2817 av conditions per linear
g ﬁ SR.90°Flbow | 58 | 6 | 58 | 6 | 62 | 66 | 7 gg‘:‘"%:'_" l"l“d:' :l"n:fl‘."'::;
£ { 881 | 1350 | 941 | 1426 and paint. The listed thick-
z LR 90°Flbow | 74 | 74 | 74 | 74 ness of combinstion covering is
a ! the sum of the inner and the
- % | 461 870 521 901 | 1040 | 1543 | 2252 outer layer thicknes.
% | 45° Elbow 44 | 47 | 44 | 47 | 48 | 5 |52 Pipe mmiruing“tmptuu_xz
r 921 | 1625 | 1010 | 1602 | 1909 | 2690 | 4327 ra0ges e (ntendec s & guice
LR i P 86 | 9 [86 | o |93 |90 |105 only and. ca melsomiiste
5 e ¥,
Flanged Bonnet | 1629 | 287 3189 | 3580 | 5647 . :
<t | I | ) Se ing-on P P Vg eer
Flanged Bonnet or Fllnsp multiply the "Iu[i;ﬁ
* Globe or Angle factor igﬁﬁm subscript) by
¢ S the weight per foot of covering
3 t;‘tnnied Bonnet | 1371 | | used on straight ]{m
B b A A
WS Ind
* .'<' Presure Seal the proportions wc?‘:@M of bolta
Bonnet—Gate or studs required to make up all
Preamure Seal ]m:‘% 3
ast Yron Valve weights
Bonpet—Giobe are for flaoged valves. el
2 *One Complete \acllvaalwbthu are for welding
S [Fianged Joimt | 41 | 93 | 41 | 01 | 139 | 193 | 299 end valven.
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WEIGHTS OF PIPING MATERIALS—20” PIPE SIZE

Schedule No. 10 [ 20 [ 3 | 40 [ e0o | s [ o [ 120 | w0 | 60 | 1 |
" Wall Designation Sud. XS | | N |
E Thickness—In. 250 | .375 | 500 | 593 | .812 | 1031 | 1241 | 1500 | 1.750 | 1.968 1
Pipe—Lb=/Ft 527 | 78.6 | 104.1 | 1229 | 166.4 | 208.9 | 156.1 | 2964 | 341.1 | 37%0 |
Water—Lbs/Ft | 129.5 | 126.0 | 1228 | 1204 | 1150 [ 109.4 | 103.4 | 983 | 926 | 879 b
@ 317 | 419
LIt 90" Elbow 5 5 J
| | E— —
212 | 278 | I
2 SR 90 Elbow 34 3.4 |
] 158 | 208 [
\E LR 45 Flbow 2.1 2.1 |
| | S I=SE S ]
: é} 3 407
H Tew 4 4 B B 1 | |
R 1024 | 1221 ‘ |
g ﬁ ¢ =} | Lateral 83 | 83 ! ,
142 186 1 | i
Reducer 1.7 1.7 ] §
72 94 ! |
Cap 23 | 23 | [ |
Temperature Range “F-[to 260°| 260-360] 360-440 | 440-525 | 525-600 | 600-700 700-500 | 800-500] 900-1000] ]
= i
. 85% Thickness—In.[ 1}4 2 2 3 3 |
Z Magnesia | Lbs, k't 14.2 18.4 228 27.2 27.2 | |
—t
E Combina~ | Thickness—In. 314 4 4 415 b | 8% | 6 |
§ tion Lbs/Ft 36 | 447 | 447 | 522 [ 611 | b4 k‘_'IJn |
Caleium | Thickness—In| 1 1 114 114 2 214 3 3l 4 4lq 1 5 1!
Siticate | Lbm/Ft 539 | 539 | 845 | 8.5 | 11.0 | 140 | 171 | 203 | 236 | 270 | 306 | |
Prossure Rating Cast Iron bfrel F . SEE GENERAL NOTES
pai 125 | 250 | 150 | 300 | 400 | 600 | 900 wpl 2500 | FOR MATERIALS
B |sevnedor 176 181 | 378 | 468 | 733 | 973 NOT SHOWN
2 ' | Sthip-On 1.5 15 15 115 Lis |15 I??:[ weights are shown in bold
Q - ype.
g m 159 | 389 | 475 | 704 | 952 e weight of steel pips i
é Welding Neck 1.5 1.5 1.5 1.5 1.5 per I::\r:refii' bl ik
M 222 | 438 | 524 | 748 | 1085 For Boiler Fred Viping add
Lap Joint 15 15 15 15 15 the weight of waler to the
b weight of stoel pipe
s 276 | 487 | 298 | 545 | 711 | 976 | 1438 The pipe covering thick-
Mlind 15 | 15 | 18 | 15 | 15 | 16 | 15 oot Al it Tt T
T 1 7| 135 | o | 17 | ek | 2ine | k0 ey P
7 Aait |5 %0° Elbow 8 6.3 6 6.3 6.5 6.9 73 for wirk: ceiatot. camwas, bnds
E % 1132 | 1725 | 1352 | 1705 and paint. The listed thick-
& LIt 90° Elbow | 7. 7. 78 78 newa-of comiination coveting is
s 8 8
A the sum of the inper and the
b . 592 | 1055 | 652 1105 | 1330 | 1917 848 | outer layer thirknme
2 15" Flbow 46 | 48 | 406 | 48 | 49 |52 | 54 | Pipe  covering  lemperature
< =t ranges are intended s 8 guide
g 1178 | 2022 | 1378 | 1908 | 2370 | 3463 | 5520 only sl i Gab. Tiathide
] Tee 9 |95 | 9 |95 |07 [100 |11 a recommendation for specific
“ px thickness of materals.
i ‘mu(ni Honnet 1934 | 3823 4449 | 4744 | 6470 ! To find the weight of cover-
Cinte 3.3 9.5 7.9 8.2 8.9 1 ing on Flanged Fittings, Valves,
T arco . T e = — 1 or Flanges, multiply the weight
ke [ factor (lightface submeript) by
P 1 | :
a s ple - | | the weight per fuot of crverng
E Iunged Bonnet u--d on straight pi
3 o 1772 “All Flanged Fitting, Flanged
& < 11 nEe ting, Flange
? __.rr - - B S S s Valveand Flaoge wegght= include
-’q}j I'remaure Seal the propartional wesght of balts
Bonnet—-CGate or studs requered to make up all
" - — — t———1{ joints,
MD Pressure "‘,'I"lt | ! | **Cast Iron Valve weighta
_I,_“""'“”' Gilobe | | | 1 'an for flanged valves. Steel
2 | *One Complete 1T | [ Valva wrights are for welding
k Flanged Jomt | $2 | 95 | 52 | 105 | 180 | 242 | 361 ] I end valves.
S et E R
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WEIGHTS OF PIPING MATERIALS- 24" PIPE SIZE
Schedule No. 10 20 30 40 60 80 100 | 120 | 140 | 160 |
Wall Designation Std. XS |
E Thickness—In. | 250 .375 500 .562 687 968 1218 | 1.531 | 1.812 | 2062 | 2.343 |
Pipe—Lbm/ Ft 63.4 94.6 125.5 | 140.8 | 178.2:| 238.1 | 1964 | 367.4 429 484 4 |
T
Water—Lba/¥t 188.0 | 183.8 | 180.% | 1781 | 174.3 | 1658 | 158.3 | 149.3 141 134 1 |
f 458 | 606
L:R. 90° Elbow 6 8
305 404 |
S.R. 90° Elbow 3.7 3.7
% 729 | 302 '
E L.R. 45° Elbow 2.5 2.5
e 445 563
g Tee 49 4.9
& 1482 | 1769
§ Lateral 10 10
N 167 | 220
Reducer 1.7 1.7
102 134 i
Cap 28 2.8 1
ettt - 3
Temperature Range °F  |to 260° | 260-360 | 360-440 | 440-525 | 525-600 | 600-700 | 700-800 | 800-900 | 900-1000
o 85% Thicknesm—In. | 11§ 2 2)4 3 3
£ Magnesia | Lbs/ v 16.7 ns 26.8 32.0 32.0
E Combina- | Thicknesa—In. 3lg 4 4 4% 5 5% | 8
g bea Lbe/Ft 452 | 522 | 52.2 | 608 | 71.2 | 80.4 | 90.0
Caleum | Thicknes—In.] 1 1 144 15 2 244 3 4 434 5
Silicate Lbs/Ft 6.44 6.44 9.65 9.65 13.9 16.4 20.0 27.5 314 35.5
L Cast Tron Steel
Pressure Rating K GENERAL:
pmi 125 [ 250 | 150 [ 300 | 400 [ 600 :| 900 | 1500 | 2500 SE ,Em“;‘wrmm“
&0 Femaedor 255 245 | 577 | 676 | 1055 | 1823 NOT SHO
® Slip-On 1.5 1.5 1.5 1.5 1.5 1.5 All weights are shown in bold
248 580 702 998 | 1793
H m Welding Neck 15| 15| 15| 15 | 15 j’.ierf&‘;ﬁt of el wipe 8
E m 309 | 631 | 770 | 1080 | 2058 For Bouiler Feed: Piping, add
. Lap Joint 1.5 1.5 1.5 1.5 1.5 the weight of water to the
&b 405 | 757 | 446 | 841 | 1073 | 1354 | 2715 b = LD e ki
Blind 1.5 1.5 1.5 1.5 1.5 1.5 1.5 neases and ‘,t‘hh indicate Lthe
“ ‘ 1231 | 2014 1(\71 2174 | 2474 | 3506 | 6155 sversga, condiloms e linear
] ﬁ S R.90°Elbow | 67 | 6.8 68 | 71 | 76 | 8.1 foot and include all allownnees
Z b— for wire, cement, unu-. bands
ﬁ 1711 | 2644 | 1821 | 2874 ond paint. The listed thick-
L H. @0° Elbow 8.7 8.7 8.7 8.7 ness of combination covering is
. the sum of the inner sand the
8 \ 871 | 1604 | 1121 | 1634 | 1974 | 2831 | 5124 outer layer thickness.
% 45" Flbow 4.8 5 4.8 5 5.1 5.5 [} Pipe m%
E; 1836 | 3061 | 2276 | ale1 | 3811 | 5184 | 9387 renges wow nlenced a8 & guide
B Ty 10 [102]| 10 | 10.2] 106 | 11.4 | 121 only snd do mnot constitute
Nt : : : : : a recommendation "Lor specific
thickness of matery
Flanged Bonnet | 3062 | 6484 6920 | 7122/ 946
To find the weight of cover-
{q@ Gate 85 | 98 87 | 9.1 | 9.9 ing on Flanged ulF;l T Valvam:
Flanged Bonnet. ar 'r‘l.: multy u weight
IQED Globe or Angle | factor ‘ﬁ’-&hﬂ subscript ) 'gl
o . — the weigh I.pulooio! covering
> Flanged Bonnet | 2956 used on straight ’g
4 Check 12 *all rhm‘ tting, Flanged
I Vi nlw:lnd weights include
H Pressure Seal portional weight of bolta
Bonnet—Gate pr»stud.s required to make up all
Pressure Seal )mp!.s. .
t—G Cast Iron Valve weights
Bonns lobe are for flanged valves. Steel
-4 *One Complete Valve weights are for welding
3 Flanged Joint 71 | 174 | 71 | 174 | 274 | 360 | 687 end valves.
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HANGER LOAD CALCULATIONS

The thermal deflection of piping in modern high
pressure and high temperature power stations has made
it necessary to specify flexible supports, thereby
requiring the designer to give considerable thought to
the calculations of hanger loads for the steam pipe
lines. Most manufacturers of power station equipment
place limitations on the allowable loads at terminal
points. Boiler and turbine manufacturers are especially
concerned about the pipe weight on their equipment
and sometimes specify that the reactions at pipe con-
nections shall be zero. Piping engineers are interested
in knowing the proper procedure to follow in calculating
the loads at various points of support on a pipe line and
also to determine the position of support on a pipe line
where the pipe load at the anchor or terminal point is
limited.

Pipe lines should be supported so that the load on
the terminal points is not greater than the allowable
load throughout the full range of thermal expansion.

Therefore, it is desirable to know the supporting
force at each pipe suspension point and to have the
total supporting forces equal to the calculated weight
of the piping system.

With these conditions in mind, it is quite evident
that the pipe support engineer has need for a method of
calculating the supports that will be clear, concise and
easily understood.

In the example problems to follow it is assumed that
the hangers have been located. The approach and the
sssumptions made in solving a hanger load problem
could be numerous, depending on the designer. The
solution that follows is not intended as being the only
method but rather as a method of producing a good
balanced system for the problem under consideration.
Of the approaches that could be made in the solution of
any problem there will be one solution that produces the
best balanced aystem. Individual loads will very likely
be different but the total of each combination of hanger
loads plus reactions obtained should be approximately
the same in every case.

A well balanced suspension system will result in
values for the loads on the hangers to be in close
proximity to one another provided all pipe is of the
same size or there are no highly concentrated loads
located near s hanger; where there are eoncentrated

loads within the system the supporting forces required
of the adjacent hangers will be correspondingly
large.

Figure | illustrates a pipe line drawn in isometric
with all the necessary dimensions shown in the same
plane as the related section of pipe. This Hllustration is
limited to as few pipe sections as possible but incorpo-
rates most of the problems commonly encountered in
power station piping support. The type of support,
spring or rigid, is not covered here ss this is a function
of the piping system’s thermal deflection and should be
treated as a separate study.

The first step in the solution of a problem of this kind
is to prepare a table of weights. Such a table, for the
pipe line shown in Figure 1, is given on the following
page.

Calculation of loads is accomplished by taking
moments about an unknown value and solving for a
second unknown value, or if all loads except one are
known, summation of the individual loads will produce
the unknown load. It is preferred in this explanation
that the summation method be used as check method on
the accuracy of the computations made in the moment
method.

The calculation of loads for hangers of a piping
system involves first dividing the system into conven-
ient sections at the following points in the system and
the order of preference is as listed: (1) Hangers,
(2) Bends (either vertical or horizontal), and (3)
Risers.

The next step is to isolate each section for study
beginning with the section of pipe supported by
hangers H-1 and H-2. The solution of each section
should be prefaced by the drawing of a free body
diagram. This will provide a clearer picture of the
steps involved in the solution.

Section 1

Draw s single line sketch, preferably to scale, a8 in
Figure 2, and show all dimensions snd weights. (The
weight should be shown at the center of gravity of each
piece of pipe, valve or fitting.)

These pages reproduced through the courtesy of Grinnell Co., Inc.
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Figure 1
Norte: Maximum Allowable Load at B = 6501b

Table of Weights

Deseription in Pomds | Weight n bounds | Weht N ntintions " Unly
12"-8chedule 160 Pipe 161 36.5 197.5 197.5 Per Ft
6-Schedule 160 Fipe 453 242 69.5 69 .5 Per Ft
127-900™ Stop and Check Valve 3960 394 .0 4354 0 4354 0 Each
127-900th Lap Flange 445 54.75 499 75 500.0 Each
127 X 127 % 6900t Flanged Tee 1683 321.0 2004 G 2004.0 Each
127-9001h Flanged Ciate Valve 4024 394 .0 4418 0 44180 Each
12"-Schedule 1680 Weld Ll 460 109 5 564 5 570 0 Each
6°-W.N.F.8. 600t Flange 116 36.3 152 3 152.0 Sach
6"-Schedule 160 Weld bR 59 36 3 95 3 a5 0 Fach
6"-900th Fianged Glude Vulve 1100 217.8 1317 & 1318 O Each
1270000 Flanged Fibow 1598 226.3 1824 .3 1824 .0 Each
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A
I 4384 300,H Ry =638
‘; ¢
—— et e o
a7
7488
1n188°
Figure 4

force on H-1 due to the line A-(H-1) plus Ry, reacting
at 0.

3.708(H-1)"" = 4354 (1.883) +500(3.291) +638(11.166)
= 6892.382+ 1645.54-7123.908
=15,661.79
(H-1)"" = 4224%
or
(H-1Y" = 4354 + 500 + 638 — 1268 = 42241b

Total load on H-1 = (H-1) 4 (H-1)" = 841 +
4224 = 50651b

Section 2

Consider next the section of pipe between H-2 and
H-3. Figure 5 shows the section in elevation with the
loads indicated as in Figure 2. In this section we will
consider Rg.o, which as yet has not been balanced.

The weight of the vertical bend is considered as
acting at the center of gravity of the bend. Figure 3
can be used to determine this location.

€ =5 X 0637 = 3.183' = g’-2}"

All forces are in the vertical plane.
Take moments about H-2, solve for (H-3)’, the load
on H-3 due to the line (H-2)-(H-3).

14.5(H-3) = —477(9) + 790(2) + 1550(7.187)
+ 3173(9) + 1550(10.183) + 99(14.25)
= —4293 + 1580 + 11,139.85 + 28,557
+ 16,760.15 + 1410.75
= 55,154.75
(H-3)" = 38041

Take moments about H-3 to solve for (H-2)/, the
load on H-2 due to line (H-2) to (H-3).

14.5(H-2)"" = 99(0.25) + 1550(3.683) + 3173(5.5)
+ 1550(7.317) + 790(12.5)
+ 477(23.5)
= 24.75 + 5708.65 + 17,451.5
+ 11,341.35 + 9875 + 11,209.5
= 55,610.75
(H-2)" = 3835

Section Eleven—TECHNICAL INFORMATION

or
(H—?)”
= 99 4 1550 + 3173 + 1550 + 790 + 477 — 3804
= 3835
Total load on H-2 = (H2) + (H-2)"" = 927 +
3835 = 4762Ib.
Rz H-2
90" -GSl 387 L8
b ! 1
|
¢ .
77 R0 LG
1350
1000 == '
T |
273 :
Figure &
Section 3

The section of pipe between H-4 and H-5 has an
imposed load of the 6” line through the flanged tee.
This load must now be determined and at the same time
solve for loads on Hangers H-6 and H-7. See Fig-
ure 6.

The load and the imaginary beam reactions for the
45° bend are calculated as in Section 1. The load due
to line (H-6)-Ry.7 results in the reaction Ry.y which
is to be carried by H-7. The load due to line
Ry.e—(H-7) results in the reaction Ry.¢ which is to be
carried by H-6.

Taking moments about H-6 solve for Rg., see
Figure 7.

2Ry = 62(0.437) + 146{1.208)
= 27.004 + 176.368
= 203.462

Ry = 1021



A,8,8C IN INCHES FOR ONE INCH RADIUS

DAE IN INCHES FOR ONE 4NCH RADIWUS
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The weight of the 90° bend is shown as 15501b at the
center of gravity of the bend. Consider this bend as
supported on a beam which passes through the center
of gravity and rests on the extensions of the tangents to
the bend.  Thix imaginary beam is shown resting on
the tangents at a distance D of 1'-43” and the load on
each end of the beam is one half the total load or
T7hh.

Figure 2. Horizontal Bend—Plan View

The distance D is determined trigonometrically or
from Figure 3 which has heen drawn for convenience.

D=5X0273 = 1.365 or 1'-43"

Now consider the forces between H-1 and H-2 acting
in two planes which intersect at 0. There will be two
reactions at U which are designated as Ky.) and Ry,
Ry., is the reaction of line (-(H-2) to be carried on
Hanger H-1 and Ry.3 is the reaction of line (H-1) 0 to
be carried on Hanger H-2. Transpose the feet and
inches to their decimal equivalent in feet. Consider
line (H-1)-0 as a free body and by taking moments
about H-1 solve for Ry.o.

7.458Ry.; = 543(1.083) + 775(3.833)
= 588.060 + 2970.575

= 3558.664
Ry = 4771b

By taking moments about Ry, solve for (H-1), the

Section Eleven—TECHNICAL INFORMATION

force on H-1 due to the line (H-1)-0,

7.458(H-1)" = T75(3.625) + 543(6 375)
= 2809.375 + 3460.625
= 6270
(H-1) = 84l1b

i

or
(H-1)" = 543 + 775 — 477 = 8411

This latter method of calculating (H-1)" ean be used
as a check on the work of caleulating the loads by
taking moments, it consists of the sum of the Juads
minus the reaction.

Consider line 0-(H-2) as a free body and hy 1aking
moments about H-2 solve for Ry_,.

QR gy = TH(2) + T75(5375)
= 1580 + 1165.525
= B745.625

Ry, = 638

By taking moments about Ry., solve far (H-2)", the
force on H-2 due to the line 0~ (H-2).

9(H-2) = 775(3.625) + 790(7)
2809.375 + 5530

= §330.375

(H-2) = 9271b

]

|

or
(H-2) = 775 4+ 790 ~ 638 = 9271h

For the section of pipe considered, H-1 to H-2, we
have reactions as follows:

(H-1)" = 8411y
(H-2)" = 927th
Ry = 6381
Ru.g = 4771

We must now determine the load on H-1 due to the
forces between H-1 and A. By definition we saiil that
the force resulting from (H-1)-0 was to be carried by
H-2, this means that this section is to be balanced hy the
section between H-2 and H-3 so that in calculating the
load on A, section (H-1) 0 is considered weightless.

Conversely, section (-(H-2), which results in
reaction Ky.q at 0, is to be carried by ff-] nad therefore
balanced by section A-(H-1). Section A -0 in thms case
is a simple beam and is solved by taking moements
about f/-1 to hnd the reaction at A.

3.7084 = 4354(2.125) + 500(0.417) — 638(7.458)
= 0252.25 + 208.5 — 4758.2(4
= 4702.546
A = 12681 which is below the allowable load at A
of 1500th

Taking moments about A solve for (/1-11"7, the
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H-6 45
Ry.g
Ry wr
/
N?S H-7
Ry
B850

Figure 6

Taking moments about Rg.; solvefor (H-6)’, the
load on H-6 due to the line (H-6)-Ry.;.

H-8& Rz
20"
o Q437" ,L Q.77 0792
e T
| S @ LS8 _—
62
Figire 7

(H-6)" = 146(0.792) + (2(1.563)
= 115.632 + 96.906
= 212.538
(H-6)Y = 106Ib

or
(H-6)" = 146 + 62 — 102 = 1061

Figure 8 is a free body diagram of section
Rus-(11-7). Take moments about H-7 to solve for
Ry
Ryg H-7)
$ t

L ) .
}‘ f - _.___.i._ o | 025
i. 146 T !*ssl hd

Figure 8
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11.3Rp.6 = 95(0.25) + 653(5.458) + 146(16.5)
= 23.75 + 3564.074 + 1533
= 5120.824
Rp.s = 453th

Taking moments about Ry solve for (H-7)’, the
toad on H-7 due to the line Ry.a-(H-7).

HL3(H-T) = 146(0.800) + 653(5.834) + 05(11.05)
116.8 + 3809.602 + 1049.75

1976.152

Hitb

I

1

(H-1) =
or
(H-7T) = 146 + 653 + 95 — 453 = 4411

Next consider the section between H-7 and B plus the
reaction Kg.7, see Figure 9.

H-7)"
le 0= ak"
lv — ——
= —— -~
Rw.mz
437
152
318
8 =650

Figure 9

It is necessary to treat this section as a cantilever
beam. The load on H-7 caused by this section is
(H-7)"" and can be solved for by summing the forces.

(H-7Y" = 102 + 437 4 152 + 1318 — G50 = 13501b

Total load on H-7 = (H-7T) + (H-7)" = 441 +
1359 = [800th.
Section 4

Figure 10 is an elevation view of the section of 6°
pipe between H-6 and the flanged tee with the reaction
Ry.s, which is the load on H-8 due to the line
Ry.e (H-7).
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‘Taking moments about R, solve for (H-6)"".

A AH-6)" = 95(0.25) + 1025(8.125) + 453(17.5)
23.75 + 8328.125 + 7927.5
= 16,279.375

(H-6)" = 10501b

’

Total load on H-6 = (H-6) + (H-6)" = 106 +
1050 = 11561h.
(H-6)"
- A
_18ar% e Eony
1028
R, &3

Figure 10

Taking moments about (H-6) solve for ky, the
load on the flanged tee.
15.5R, = 1025(7.375)+95(15.25)+ 140(15.5) — 453(2)
=755 370+ 1448.754+ 2170 - 906
=10,272.125

R\, =0631h
or
Ry = 140 4 95 + 1025 4+ 1453 ~ 1050 = 6631b

Section b

Figure 11 shows the pipe seetion (H-3)-(H-1) as a
simple beam. Solve for the reaction (H-3)"’ by taking
moments about /-4,

i
b6 (FURE 10}

SLE R 6-3k" o

Da—g—%

@
@©

Figure 11

17(H-3)"" = 2488(6.292) +3667 (14.417) 4 148 (16.625)
= 15,654.496+52,867.139+ 2460.5
=70.982.135

{H-3)"" =4175th

Total load on H-3 = (H-3) + (H-3)" = 3804 +
4175 = 79791b.

Take moments about H-3 and solve for (H-4)’, the

_zd= Lred
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load on H-4 due to the f{-3-H-4 line.

17(H-1)" = 14R(0.375) 4+ 3667 (2583 ) + 21588 (10.708)
S D HDT2 861 420,041 5
=30,169.865
{H-1Y =2128%

or
(H-1)" = 148 4 3667 + 2488 — 4175 = 21281h
Section 6
Referring to Figure 1 it will be noted thar it i«

required that there be zero reaction at point marked

Draw a sketch to scale as in Figure 12 showing loads
and dimensions

Consider the forces as acting in two planes which
intersect at i)

Caleulate the load (H#-1)"" on H-4 due to the section
(H-4) 10 0 by 1aking moments about 0.

' 5418
I
I
}
ol
®
[ |
L)
1728 et |
o
3]
+
'
500 ——% . — .1
Figure 12

7.083(H-4)"" = 285(1.083)+247(2.125)
+5418(4.583) +136(6.75)
=308.655+524.875+24,830.604+ 877 .5
=26,541.724
(H-4)" =37471b

Total load on H-4 = (H-4) + (H4)" = 2128 +

3747.= 58751h.
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Calculate the reaction at B3 due to loads in the plane
H-4 to 0 by taking moments about H-4.

7.083R;=130(0.333)+5418(2.5) 1247 (4.958) +285(6)
=43.29+-13,545+1224.626 41710
=16,522.916
R2=2333tb

or
Ry = 130 4 5418 + 247 + 285 — 3747 = 23331b

Solve for load and location of H-5 by taking moments
about H-5.

2333(1.083+ X )4285(X)

=1728(4.792 — X +500(4.5+4.792 - X)
2526.639+2333X -+ 285X

=8280.576 —1728X +2250+2396 — 500X
2333X 285X 4 1728X + 500X

=8280.576- 22502396 —2526.639

4846X = 10,399.937
X=2146"=2"-13"

Location of H-5 is 213" + 1'-1” or 3"-23" from 0.
Check

2333(3.229) = 7533.257

247

285(2.146) = 611.610
8144.867 ft b

1728(2.646) = 4572.288

500(7.146) = 3573.000
8145.288 ft Ib

Take moments about Ry to solve for H-5.

3.220H-5 = 285(1.083)+1728(5.875)+ 500(10.375)
=308.655+10,152+5187.5
=15,648.155
H-5= 484610

or

H-5 = 2333 + 285 4 1728 + 500 = 48461b
Summary:
The loads to be supported by each of the seven
hangers as determined in the foregoing calculations are
as follows:

H-1 = 50651b
H-2 = 47621b
H-3 = 79791b
H-4 = 5875l
H-5 = 48461
H-6 = 11561
H-7 = 18001b
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MINUTES TO DECIMAL HOURS
CONVERSION TABLE

,,,,,,,,, .
Minutes Hours Minutes Hours
1 .017 31 517 '
2 .034 32 534
3 050 33 550 .
4 .067 14 567
5 .084 s .584
6 .100 36 .600
7 117 37 617
8 .135 38 634
9 .150 39 .650
10 167 40 667 |
11 .184 41 684 ‘
12 .200 42 700 ‘
13 217 43 717
14 232 44 .734
15 .250 45 .750
16 .267 46 767 ‘
17 .284 47 .784 w
18 .300 48 800
19 317 49 .B17
20 .334 S0 834
21 .350 51 .850 |
22 .368 52 867 [
23 .384 53 .BR4 i
24 .400 54 .900 {
25 417 55 917 ;
26 .434 56 .934 *‘
27 .450 57 .950
28 .467 58 967 i
29 .484 59 984 ,
30 .500 60 1.000
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