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DEDICATION

To all piping estimators who have spent many hours
burning midnight oil and scratching heads trying to
estimate reasonable labor units,

I dedicate this manual.



PREFACE

This fourth edition has been fully updated with the extension of 21 tables and the addition of 11
new ones. It was written for the majority of estimators who have not had the advantages of
years of experience or of being associated with a firm that spends thousands of dollars for time
studies and research analysts. [ believe that the book will decrease the chance of errors and
help the partially experienced estimator to determine more accurately the actual direct labor
cost for the complete fabrication and installation of process piping for a given industrial or
chemical piant.

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 sert-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 available, 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 marterials, the percent-
ages) 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 $50,000 to $20,000,000. By carefully analvzing these many
reports, [ established an average productivity rate of 70%. The man-hours or percentages corm-
piled throughout this manual are based on this percentage.

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

John Page
Houston, Teras



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 caleulating labor dollars is
productivity efficiency. This is 2 must if the many man-hour tables that follow are to be cor-
rectly applied. Produetivity efficiency in conjunction with the production elements must be con-
sidered for each individual project.

I have found after comparing many projects that production 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 D1 n 00 1O 1

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 &1-90
5. Excellent 91-100

Although you may agree with the ranges deseribed 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:

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

Let us say that you find these items to be very good or excellent. This may sound good, but
actually it means vour 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 ou 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 o go around and evervone is
satisfied, thus creating good job conditions.

Erample: 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 fromn? Areas to be looked at under this element
are:

a. Experience

b. Supply

¢, Pay

Like general economy this too must be carefully analyzed. [f 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 chance of obtaining good supervision. The contractor who “ries 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

accordingty.

Example: After careful analysis of the three items listed under this element, we find that

our supervision will be normal for this tyvpe of work and we arrive at an estimated productiv-
ity rate of T0%.

. 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



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 couid be a lirtle better. Since this is the ease. we arrive at an effi-
clency rating of 65% for this element.

1. JOB CONDITIONS

What is the scope of the work and just what is invelved in the job? Is the schedule tight or do
vou have ampie time to complete the projeet? 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 vou be working around a
plant already in production? Will there be tie-ins malking 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 vour operations be manual or mechanized? What kind of
material procurement will you have? There are many items that couid 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 stucy and analysis of the plans and specifications coupied with a site visitation
vou 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 vour 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%. '

xvi



6. WEATHER

Check the past weather conditions for the area in which vour 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 mucky or cold and damp?
The main items to check and analyze here are as foilows:

a. Past weather reports
b. Rain or snow
e. 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 Jeast 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 30% 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

ftem Percentage
1 General economy ............ieiiiiiiii e 75

2. Project supervision ........ ... .. ... ... .. 7

3. Laborrelations .. ..ottt 1151
doJobeonditions .. ... 60
5. Equipment ..... @ e e 70
6. Weather ... ... . . 30
Total ... 390

Sinee 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% ave roductivity efficiency
rage p X

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, vou 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.

xvii



Most organizations consider the cost of field personnel with a rating of superintendent 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 determined 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 project 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.

Ezxample: This will illustrate how to obtain a composite rate:
We assume that a certain pipe project will need four 10-man crews and that oniy one general

foreman will be needed to head the four crews.

Rate of pipefitter craft in a given area:

General fOreMED . ...t ee ot ai e $14.43 per hour
FOFEIMIAN - ottt e et emae e e e e e amaa s 18.34 per howr
JOWrNEYMAN .. o. ittt 18.04 per hour
Fifth-year apprentiCe .. .........ocereeorereraarnmmeiasee: 14.43 per howr

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

Crew for composite rate:

{Ome general foreman Jhowrs @ 1920=8 3RR
One foreman Qhows @ 184 = 148832
Nine journeymen R hours @ 18.04 = 129858
Fifth-year apprentice Shows @ 443= 115.H

Total for 80 ROUVS ... ..o $1601.22

$1601.22 = 80 = $20.02 composite man-hour rate for 100% time.

Note that the man-hours are based on an average productivity of 70%. Therefore. the com-
posite rate of $20.02 as figured becomes equal to 70%.

Let us assume that vou have evaluated your job and find it 10 be of a low average with a
productivity rating of only 65%. This means a loss of 5% of time paid per man-hours. There-
fore. vour composite rate should have an adjustment of 5% as follows:

$20.02 x 105% = $21.02 composite rate of 85% productivity
Simpiy by muitiplying the number of man-hours estimated by the calculated composite rate.
you can arrive at a total estimated direct labor eost, 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 guess work. '
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Section One

SHOP
FABRICATION

OF

PIPE

AND
FITTINGS

It is the intent and express purpose of this sec-
tionto cover as nearly aspossibie 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 consideration
has been grven lo overhead 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 e e e e 0.0290 . . . ... 0,031 . ... .. 0,033
/8 .. ... .. .02 |. ... ... ©0.03% |....... D0.035
1/2 C e e 0.030 |. . ... .. 0,033 ... .... D0.038
3/4 0.030 |. .. .. .. 0.034 |. ... ... 0.03%
1 .03t |. ... ... 0.0 |....... 0.041
1-1/4 e e e e e 0.033 |....... 0,039 [. .. .. . . 0.044
1-1/2 e e e e 0.035 |. ... ... 0. 041 . .« . . D.049
2 0.03 ... .... 0044 |. ... ... 0.053
2-1/2 .. .0 ... 0.038 |. . .. .. . 0.048 |. ... ... 0.059
3 e e e e . 0.041 .. .. ... 0. 053 0. 065
3-1/2 |. ... ... 0.044 |. .. .. .. 0.055 0.068
4 0.045 |. . . . . 0.058 |. .. .... 00m
5 D.O48 . . . . ... 0083 |....... o0.079
6 . . 0.051 . ... ... 0,070 [..... .. 0.091
8 0.063 {. ... ... 0.08 |....... 0.119
) (1 0.079 . ... ... 0110 |. ... ... 0.149
12 .. ... .. 0.096 |. . ... .. 0,134 ... .. .. 0.183
‘140D . ... 0.116 |. .. . ... 0.159 |. .. .. . . 0.218
0D |. . ... .. 0138 . ... ... 0.186 . . . . ... 0. 254
180D . ... o181 |....... 0214 |....... 0201
200D |....... 0180 . . . . ... 0241 |....... D.32
240D |....... 0.210 |. . .. .. . 0273 j. ... ... 0237

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

Units apply to any length spool piece or segment of work.
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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 - .- - - - i -
4 0.071 0.087 0.103 0.119 - - N
5 - 0.099 0.1192 0.139 0.159 0.179 S
§ - 0.110 0.129 0.148 0.199 0.218 0.237 ¢ -
8 - 0.129 0.146 0.174 0.201 0208 0.255 | 0.286
10 - - 0.149 0.182 0.215 0.248 0281 | 0314
12 - - - 0.214 0.245 0.27 0.308 | 0.339
14 . - - 0.246 0.274 0.302 0330 ; 0359
18 - - - - 0.284 0.315 0.345 | 0377
18 - - - - - 0.324 0.358 ' 0.392
20 - - - - - 0.329 0.362 | 0.405
22 - - - - - - - 1 0416
24 - - - - - - - ; 0.486
2.75 3.00 3.25 3.50 3.75 400 425 1 450
10 0.361 | 0408 - - - ] - .
12 0.390 0.141 0.498 0.383 - - - -
14 0.413 0.467 0.528 0.597 0.669 0.743 - -
16 0.434 0.490 0.554 0.626 0.701 0.77 - .
18 0.451 0.501 0.576 0.631 0.729 3,309 - -
20 0.486 0.527 0.596 0.673 0.754 0.337 0921 | 1022
22 0.478 0.540 0.610 0.689 0.772 0.357 0951 ' 1.046
24 0.494 0.558 0.631 0.713 0.798 0.386 0983 ' 1.081
4.75 5.00 5.25 5.50 5.75 6.00
20 1124 1.225 1.323 1.429 1.529 1.536
22 1.151 1.255 1.355 1.463 1.565 1675
24 1.189 1.296 1.400 1.512 1618 1.731

Man hours include unloading pipe from railroad cars ortrucks and placmng 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.
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SHOP HANDLING FIPE FOR FABRICATION

Large 0.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 1.50 178 2.00 2.25
26 0.222 0.234 0.27 0.285 0.303 0.360 0.376 0.410
28 0.251 0.264 0.290 0.322 0.352 0.38¢ 0.410 0.440
30 0.268 0.282 0.307 0.338 0.363 0.40:3 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 0.46: 0.502 0.534
36 0.336 0.354 0.386 0.421 0.453 0. 0.563 0.510
38 0.353 0.372 0.407 0.445 0.479 0. 0.593 0.642
40 0.372 0.392 0.428 , 0.468 0.504 0. 0.624 0.676
42 0.405 0.426 0465 | 0.506 0.543 0. 0.675 -
44 0.422 0.444 0.484 . 0.528 0.568 0. 0.708 -
16 0.442 0.465 0.506 | 0.552 0.593 0. 0.741 -
48 0.473 0.498 0.543 | 0.592 0.633 0.7 0.780 -
54 0.542 0.570 0.621 : 0.677 0.723 0. 0.861 -
60 0.610 0.642 0.700  0.763 0.813 0. 1.001 -

H |
2.50 275 3.00 ;. 335 3.50 373 i 400 | 425
26 0.446 03i4 | 037 0.640 0.720 9.308 0.00  0.993
28 0.453 0521 | 0380 | 0.650 0.726 0313 0.10 | 1.000
20 i 0505 0.530 | 0.386 . 0.658 0.734 0.83¢0 0.927 1.020
32 t 0517 0.543 | 0595 ! 0670 0.740 0.842 0.810 1.041
34 0.550 0578 | 0807 , 0.690 0.750 0.34¢ 0.85¢ ! 1073
36 0.628 0.658 ' 0.892 . 0.734 0.778 0.87" 0870 | 1.105
: |
4.50 475 ' 500 | 525 5.50 5.7% 6.00

26 1.100 1184 . 1305 ; 1.410 1.520 1350 1.751

28 1.120 1244 . 1370 | 1453 1.570 1.883 1.310

30 1135 | 1209 ! 1310 | 1480 | 1600 | 1735 | 1.880

32 1.170 1358 | 1.480 | 1.320 1.660 1.830 1.960

34 1.204 1400 | 1320 ; 1570 1.680 1383 1.203

36 1.233 1480 | 1560 | 1600 1.740 1385 | 2.100

Man hours include unloading pipe from railroad cars ortrucks ané placing in shop storage,
procuring necessary pipe and materials to fabricate spocl piece, transporting necessary ma-
teriais to point of fabrication and the transpor:ing of {inished work tc lemporary storage.

Units apply to any length spool piece or segment of work.
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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 cther 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 Arcs: For pipe bending with an arc exceeding 10 feet; add 100% w the bending man hours shown
for each additional 10 feet of arc or part thereof.

Comnecling 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. ¢., 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: If Pipe Bends are to have the ends beveled {or 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: If Pipe Bends are to have the ends [itted 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.
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STANDARD TYPES OF BENDS

¢ ¢ 0 =N

Na.1 No.13

Quarter Bend Angle Bend 45¢ Bend Angle Bend Single Offset Qunrfer Bend
90° 449 to B89© Less than 45°
No.4 -
Crossover Bend U—Bend
180°
No. 74 Ne.é
Angle Band Single Offset L~Bend
919 o 1799
No.B MNo.? MNo. 10

Double Cffset 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°to 89° No.T 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 Offaet No.@ | Offset No.11
Lessthan 45° [91%t0179° | Offset | Quarter | "U” |Exp.“U"| "U" | Circle
1 1.8 2.0 2.4 3.0 3.8 3.5 4.4 4.3
1-1/4 1.8 2.3 2.8 3.4 4.5 4.8 5.2 5.7
1-1/2 2.0 2.8 3.1 3.3 5.0 5.2 5.9 8.8
2 2.3 3.0 3.8 4.6 5.5 6.0 8.0 8.1
2-1/2 2.9 4.1 4.5 5.8 7.2 7.5 B.9 11.7
3 3.1 4.7 5.2 6.3 8.3 8.9 10.0 12.8
3-1/2 1.9 52 5.8 7.8 9.7 10. 4 12. 4 15.8
4 4.4 6.3 6.9 8.8 10. 8 11.7 13.7 17.3
5 5.9 7.8 8.3 11.0 13.8 14.8 i7.4 22.0
8 7.2 9.2 10.1 12.3 18.0 17.4 21.9 25.8
8 9.4 12.8 12.8 17.3 23.5 25.0 27.3 33.0
i0 12.7 17.4 17. 4 22.8 3.7 33.8 38.4 43. 9
12 17.3 24.4 23.8 32.1 44.8 45. 6 81.1 69. 4
14 OI.-) 22.0 35.4 31.4 42.8 87.1 87.1 83.6 103. 4
16 OD 28.7 54. 4 41.3 58.9 83.2 83.2 -- -
18 0D 37.0 72.0 52.3 - - - -- -
20 OD 48.0 -- 86.8 -- -- -- -- -~
24 OD 81.2 -- 103.4 - - - .- --

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

Schedule Numbers 120, 140 and 180

Labor Only for Making Pipe Bends with Plain Ends

Carbon Steel Material
Doubie Extra Strong Weight
NET MAN HOURS EACH

No.1-80° No.10 =73y

No.1-1/2- No.4 Double .7

46°t0 89° No.7 No.2 No.8 | Cross-| No.B | 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.1l1
Ins. Lessthan45°(91%t0179°| Offset | Quarter "U* | Exp."U"| "U" { Circle
1 2.0 2.3 2.8 3.8 4.0 4.7 | 5.4 8.2
1-1/4 2.1 2.8 3.2 4.2 5.2 5.5| 8.5 7.2
1-1/2 2.4 3.1 3.8 4.8 6.2 6.5] 7.3 8.6
2 2.1 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 .6 9.21{ 10.3 11.7
3 .9 5.5 6.1 7.7 9.7 10.4 | 11.7 14.6
4 5.5 7.3 8.5 10.1 13.4 14.3 | 15.5 18.9
5 8.0 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 14.8 15.2 20.3 27.5 20.3 | 32.1 | 40.3
10 14.9 20.8 20.9 26. 17 3.0 39.3 | 45.4 | 59.5
12 20.3 28.3 28.8 36.8 53.0 54.9 | 65.8 | 87.8
14 OD 26.6 45.8 39.7 50.9 75.8 75.8 | -- -
16 CD 34. 4 64. 6 50.9 66. 4 103.4 103.4 | -- --
18 OD 44,0 82.7 64.17 -- -- - .- -
20 OD 54. 4 -- -- - -- -- - -
24 OD 89. 2 - -- -- -- -- -- --

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

Heavy Wall—45°or Less

Labor only for Making Pipe Bends With Plain Ends

Carbon Steel Material
NET MAN HOCURS EACH

Nominal WALL THICKNESS [N INCHES

Pipe

Size 7.50 1.00 1.25 1.50 1.75 2.00 2.25 2.50
4" or less 6.6 7.8 8.7 10.1 - - - -
5 - 8.8 10.1 11.8 13.5 15.7 - -
6 - 10.2 11.8 14.2 16.0 194 226 -
8 - 13.9 144 17.0 19.7 23.0 272 31.4
10 - - 17.8 19.5 21.5 24.8 28.7 338
12 - - - 22.1 233 269 315 36.8
14 - - -- 25.4 26.4 29.4 34.6 40.1
16 - - - -- 32.4 5.3 392 45.8
18 - - - - - 40.3 45.7 53.3
20 - - -- - - : 518 52.2 62,0
22 -- - - - - | .- - 69.8
24 - - - - .- - - 89.2

2.75 3.00 3.25 3.50 ais 4.00 4.25 4.50
10 34.9 as.2 - - - i - - -
12 39.7 43.9 47.2 51.6 - 1 - - -
14 43.6 48.0 32.1 56.8 61.0 ‘ 66.4 - -
16 50.1 54.3 58.8 64.2 9.7 : 762 -- -
18 537.6 83.2 68.6 T4.0 80.8 : 881 - -
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
24 921 94.9 98.1 104.5 114.2 132.9 140.5 1512
4.75 5.00 5.25 5.50 5.75 6.00

20 133.3 144.0 153.1 164.6 178.3 1916
22 144.0 155.6 165.6 176.5 190.9 205.3
24 162.1 172.8 i83.7 194.5 207.1 223.3

For General Notes on pipe bends. see pages 5 and 6.
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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 2.25 250 oo

4" or Less 6.6 75 8.7 10.1 - - - -
5 - 8.6 10.1 11.8 135 15.7 - -
6 - 10.2 118 14.2 16.0 19.4 22,6 -
8 - 139 14.4 17.0 19.7 23.0 7.2 31.4
10 - . 17.8 19.5 215 24.8 28.7 33.8
12 - - - 22.1 23.3 26.9 3L5 36.8
14 - - - 27.0 28.2 313 36.0 42.5
16 - - - - 346 373 414 480
18 - - - - - 425 47.9 56.6
20 - - - - - 558 | 564 65.2
22 - - - - - - - 74.0
24 - - - - - - - 91.1

2.75 3.00 3.25 3.50 3.75 400 425 450
10 34.9 38.2 - - - - - -
12 39.7 439 472 516 - . -
14 45.8 50.1 54.5 60.0 64.3 69.7 | - -
16 52.3 57.1 63.0 67. 710 80.6 | - -
18 61.2 7.6 73.0 79.0 86.8 936 | - -
20 70.8 76.2 82.8 90.4 980 | 1068 | 1195 | 133.3
22 81.0 88.4 958 | 1045 | 1141 | 1242 | 1321 | 1440
24 %0 | 1002 | 1090 | 1188 | 1307 | 1416 | 1498 | 1610

475 5.00 5.25 5.50 5.75 6.00 |

20 1440 | 1531 | 1639 | 1754 | 1891 | 2035 |
22 1549 | 1656 | 1765 | 187.3 | 2003 | 2161 |
24 1728 | 1837 | 1945 | 2089 | 2233 | 2377 |

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

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

Large O. D. Sizes

Labor Only for Making Pipe Bends with Plain Ends

MAN HOURS FOR 10' OF ARC OR PORTION THEREOF

Carbon Steel Material

0.D. WALL THICKNESS IN INCHES
Pipe 300
Inches Or Less 750 1.00 1.25 1.30 175 2.00 225

26 100.2 1014 102.0 103.2 104.4 106.2 106.3 115.2

28 114.6 115.8 116.4 118.2 119.4 121.2 1238 131.4

30 138.8 139.2 140.4 142.2 I43.4 145.8 148.2 154.8

32 172.8 174.6 176.4 178.2 180.6 183.6 1878 194.4

KT 218.0 2178 2214 223.2 225.6 228.6 2316 238.2

36 262.8 265.2 266.4 270.0 2724 277.2 279.0 2844
2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.25

26 120.6 126.0 138.8 138.8 144.0 151.2 153.4 167.4

28 135.0 140.4 145.8 151.2 158.4 166.2 176.4 1854

30 160.8 165.0 171.0 176.4 183.8 189.6 198.1 208.2

32 199.8 205.2 212.4 217.8 225.9 230.4 237.6 2448

34 2298 250.2 255.6 261.0 268.2 271.8 2732 284.4

36 289.3 2952 300.6 306.0 3132 319.2 325.8 333.0
4.530 4.75 3.00 5.25 3.30 3.75 6.00

26 i76.4 189.0 198.8 210.6 223.2 2376 255.5

28 195.0 205.2 216.0 228.6 241.2 255.6 271.8

30 2178 227.4 2394 2502 264.6 281.2 2916

32 253.8 262.8 273.0 286.2 297.0 307.8 3222

K21 2916 300.6 3114 320.4 333.0 45.6 360.0

36 340.2 348.0 357.0 367.2 378.0 388.8 403.2

For General Notes on pipe bends, see pages 5 and 5.
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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
2 or less F 1.0 . 1.2

2-1/2 T ) D 1.3

R P 1.2 . v e e e e 1.4

3-1/2 ) A S e 1.6

4 S P 1.5 . . e e e e 1.7

3 Y : N 1.8

- O 1.8 . B 2.0

8 . 2.1 . ! . . 2.4

10 2.8 . % ...... 2.9

12 e e e 70 S ’ . 8.5

14 OD B T 3.8 e e e e il e e e 4.3

18 OD . . 4.8 . 0 o o e e e e e 5.2

18 OD . 5.5 B 6.2

20 OD e e 6.5 7.4

24 OD 9.2 ... . 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, N
Manual Seal Welding at Back and Refacing
Carbon Steel Material
Straight Pipe, Bends, Headers and Nozzies
NET MAN HOURS EACH
SERVICE PRESSURE RATING
Size
Inches 150 Lb. 300 Lb. 400 Lb. 600 Lb. 200 Lb. 1500 Lb. | 2500 Lb.

2orless 14 15 1.7 1.7 22 2.2 29
2-% 1.5 L7 19 1.9 23 23 3.1
3 1.7 19 2.0 2.0 28 26 3.4

32 19 21 2.3 23 - - -
4 20 2.3 25 2.6 3.0 ! 33 3.7
3 23 2.6 2.9 3.1 3.4 38 4.3
6 27 3.0 33 3.7 4.1 1.5 5.0
8 33 3.7 4.4 43 +.9 3.3 6.2
10 4.2 4.7 4.9 5.4 32 6.6 7.3
12 i 48 5.4 5.9 6.4 53 7.8 8.3

140D 58 8.5 7.2 8.1 39 : 10.7 -

160D | 72 7.9 8.7 96 . 0.8 118 -

180D 8.3 9.0 9.7 10.6 E 1.7 13.1 -

200D : 2.3 10.1 11.0 121 i 133 149 -

240D i 13.0 13.8 14.6 15.6 6.3 18.3 -

—

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

ATTACHING FLANGES—SCREWED TYPE

NET MAN HOURS EACH
Pipe SERVICE PRESSURE RATING
Ifcl;em 150Lb. | 300Lb. | 400Lb. | 600Lb. 900Lb. . 1500Lb. | 2500Lb.
2 or less 1.7 1.9 2.1 2.1 2.7 2.7 3.4
2 1.9 2.1 2.3 2.3 29 . 29 7
3 2.1 2.3 25 2.5 3.2 3.2 4.0
3% S 2.8 | 2.8 - - -
4 05 | 28 31 | 33 a7 1 42 16
5 2.9 3.2 36 3.9 4.2 4.8 5.3
6 3.4 38 44 4.5 5.1 5.6 6.1
8 4.1 : 4.7 5.3 5.6 6.2 6.9 7.6
10 5.3 5.8 6.2 6.8 75 83 9.3
12 Y 6.8 7.4 79 8.3 9.2 10.0
140D 72 8.1 g | 99 11.1 12.2 -
160D 9.0 9.9 10.9 ’ 12.1 13.6 15.0 -
180D 10.4 11.3 12.3 ; 135 147 | 162 -
200D 116 12.7 138 | 152 166 | 181 -
240D 16.2 17.3 182 ; 19.6 210 | 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 sizea take the next higher listing.

A

[T

LTS



| ATTACHING FLANGES--SLIP-ON TYPE

Labor—Slipping on Flange
Manual Welding at Front and Back

Carbon Steel Marterial
NET MAN HOURS EACH
_ SERVICE PRESSURE RATING
Isc?es 150Lb. | 300Lb. | 400Lb. | 600Lb. | 900Lb. | 1500Lb. | 2500Lb.
1 0.8 0.9 12 L2 L4 L6 1.8
1% 0.9 1.0 1.2 1.2 16 18 2.0
1% 0.9 1.1 12 1.2 1.6 13 2.0
2 11 12 16 16 2.1 2.4 2.6
2% 1.3 13 2.0 2.0 2.6 2.9 3.2
3 1.6 8 25 2.5 a1 33 3.9
3% L9 2.1 2.9 2.9 - e
4 21 | 23 3.0 3.3 2 1 4T ! s2
5 26 | 29 3.9 42 5.3 59 i 65
6 3 3 43 5.1 83 1o 78
8 4.3 i 186 6.2 6.3 83 | 93 10.2
10 5.3 : 5.3 76 9.4 106 19 1al
12 6.5 j 7.0 9.3 11.6 130 146 | 161
140D 76 | 83 110 137 150 i 185 -
160D 8.9 9.6 127 156 | 170 1o -
180D 10.3 114 143 17.9 01 | 223 -
200D 12.4 13.6 179 20.1 23.3 26.1 -
240D 15.5 17.0 217 26.4 29.5 33.0 -
- 260D - - 233 286 32.0 - -
30 OD - - 271 33.0 36.9 - -
34 OD - - 30.7 37.4 413 - -
36 OD - - 323 39.6 44.2 - -
420D - - 379 46.2 - - -

Flanges: Man hours are for labor attaching the flange perpendicular to che centerline of a section of straight pipe or
to a straight section of pipe on the and 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 Stee] Material

NET MAN HOURS EACH
| SERVICE PRESSURE RATING

?:: 150 Lb. 300 Lb. 400 Lb. 600 Lb. 900Lb. = 1500Lb. | 2500Lb.
2 66 72 96 96 126 . 144 1.56
2.1/2 78 90 1.20 1.20 156 174 | 1e
3 | % 1.08 1.50 1.50 186 2.0 2.34
4 1.26 1.38 1.80 1.98 252 282 a2
6 155 1.70 225 255 3.15 3.53 3.90
8 1.72 1.84 2.48 2.72 3.32 372 | 410
10 L 212 2.32 206 376 224 - 476 | 524
12 ' 218 | 245 326 4.06 455 511 ' 564
140D ! 2,28 2.55 330 411 4.80 588 -
160D 267 | 288 381 . 468 ! 510 665 -
180D | 309 342 140 . 587 6.03 6.75 -
200D | a7 4.08 537 | 603 6.99 788 -
240D 463 5.10 651 ; 71.92 885 - 990 | -
26 0D - - 105 8.58 9.59 - -
30 0D - - 8.14 9.90 11.06 - -
310D - - 9.29 1.2 125 | - -
36 OD - - 9.6 11.88 32 | - -
120D - - 11.39 13.86 - - P

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 jeints 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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ATTACHING FLANGES—WELD NECK TYFPE

Labor—Aligning Flange and Buit Welding

Carbon Steel Materiai
NET MAN HOURS EACH

Size SERVICE PRESSURE RATING
Ins. 150 Lb. 300 Lb. 400 Lb. /00 Lb. 800 La. 1300 Lo 2500 Lb.
2 1.05 1.20 120 150 150 1.60 170
21 140 1.60 1.60 1.80 L3 1.90 220
3 170 1.90 1.90 220 23 2.30 2.40
s 2.10 230 | 230 2,60 250 2.90 3.00
6 290 CE N 350 3.5 3.90 40
8 3.60 3.90 3.90 4.30 130 130 5.10
10 150 1300 a3 5.30 5.3 6.10 6.20
12 5.25 570 1 57 6.30 530 740 3.00
14 OD 6.10 550 . 660 7.40 7.0 290 _
16 OD 710 T . T 8.60 3.50 11.30 -
1§ 0D 3.30 s80 2% 10.10 10,10 12.00 -
20 0D 9.10 930 990 1120 21.20 1130 -
24 0D 10.20 i : 1L10 12.70 12,70 16.30 -
2 0D - Y 13.76 13.7 - -
30 0D - - f 13.38 15.88 15.3 - -
34 0D - - ' 15.1 18.00 18,00 - -
36 0D - - i 16.65 19.06 19.06 - -
42 0D - - s 22.23 - - -

Man hours include aligning and tack weiding carbon steel weld neck flange and machine submerged are ourtt
welding to pipe.

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

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

Carbon Steet Material

MAXN HOURS PER PAIR

SERVICE PRESSURE RATING
Siip-Or Type Threaded T'}'pes
Size
Ins. 300 Lb. 300 Lb. 400-600 Lb. 900-1500 Lb.
3 3.3 17 — 8.3
4 6.5 6.5 T4 9.5
6 a0 &0 9.3 12,0
8 122 4.9 129 4.8
19 13.5 12.8 15.8 18.2
12 153 16.1 189 21.6
14 2240 185 - —
16 251 212 — -
12 237 243 - —
20 33.9 . - -
24 L0 35.3 - -
26 334 - - -
30 80.5 - - -
3 69.0 - - -
36 il — — -
42 201 - — -

Slip-On Types: Mar ~ours inciude slipping on. welding, placement of paddle-type plates, and bolting of pair of orifice
flanges.

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

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

Carbon Steet Material

MAN HOURS PER PAIR

Size SERVICE PRESSURE RATING
Ins. 300 Lb. 100 Lb. 600 Lb. 904 Lb. 1306 Lb.
3 5.6 6.0 7 73 3.3
4 78 8.2 9.4 35 10.7
8 9.3 104 122 12.4 13.8
3 13.1 13.4 15.6 15.9 18.2
10 14.7 15.0 19.4 20.2 216
12 16.8 13.3 203 213 43
14 19.2 20.5 ns 24.1 213
14 21.2 22.0 276 282 31.2
18 6.1 26.9 .7 311 35.9
20 n.7 29.4 33.3 34.1 I 116
23 37.1 37.3 .3 +1.2 f -
26 - 1.1 44.9 45.6 —
30 - 7.5 30.9 32.6 -
H - 37.2 60.7 62.6 -
36 - 60.0 67.4 68.7 -
42 - 376 917 — -

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

Man hours exclude cutting and beveling of pipe. See respective tabie: jor 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.

2} 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 Weids: Following percentage increases should be allowed for the following conditions:

1) When nozzle welds are to be located off-center of the runiexcept tangential) increase man hours shown
for nozzle welds, 30%.

2) Add B0 to nozzile welds for tangential nozzle welds.
3) When nozzle welds are to be located on a fitting increase nozzle weid man hours 50%.

Long Neck Nozzle Welds: The welding-on of long neck nozzles should be charged at the scheduie 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 nozzie weld man hours as follows:

1rShaped Branch . ... o e e 50%
21ShapedHoleinHeader .. ... ... .. . e 50%
31 Fit-up of Both Branch or Header (whether tack-weldedornot: ............. ... ... . ... ... 60
4) Dummy Nozzle Weldinoholesin header) . ... .. . .. L 7

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 heours
1o cover extra problems in fit-up:

D Through 1727 wall oo e e e e 40%
D0ver 1'27through 1 wall ... e e 30%
D Over Lthrough 2 wall i 20%
$HHCver 2 through 3" wall ... .. i 15%

B OveT 3 wWall . e e 10%
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SPECIAL FITTING AND PREPARATION FOR
INERT GAS SHIELDED ROOT PASS WELDING

Butt Welds
NET MAN HOURS EACH
CARBON STEEL. CHROME ALLOY AND STAINLESS STEEL
Pipe Pipe
Size All Size All
. Inches Thicknesses Inches Thicknesses
9° or less 0.45 26 0.D. 5.37
2.1/2 0.64 280.D. 6.12
3 0.5 300.D. 6.48
4 0.94 3200D. 5.83
5 114 340.D. ; 6.88
6 1.36 360.. I 7.06
8 167 380.D. 7.39
10 192 400.D. 3.23
12 2.06 420.D. | 9.06
140.D. 2.66 | 240.D. | 9.87
16 0.D. 3.19 ; 460.D. 10.93
180.D. 3.90 ! 480.D. ' 11.99
20 0.D. 1422 | 540.D. 13.15
2¢0.D. 4.68 60 0.D. 14.42

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

For in‘bemal 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 consumabie inserts.

For preparation of nozle 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 abeve 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 HOURS EACH
SCHEDULE NUMBER
Size
Ins. 40 60 | 80 160
2 40 - F 45 70
2.1/2 50 .- ; 53 .80
I

3 .55 ! - ! 60 .90

1
4 65 - 80 1.30
6 .90 ; - 1.05 2.15

1 i
8 99 | 1.0 1.12 2.92
10 1.08 | 1.36 ‘ 1.72 4,44
12 1.19 | 1.54 i 1.96 5.32

b
140.D. 1.26 l 1.74 2.43 -
16 0.D. 1.68. 2,13 3.15 -
180.D. 2.19 E 2.85 4.17 -
200.D. 2.37 3.351 ' 4,03 .
240.D. 3.36 5.10 7.89 ! -

Man hours include cutting, beveling, fitting, tack welding, manuai single pass or backing

ring, machine set-up and submerged welding.

Above man hours shouid be used in liew of manual butt weld man hours on all shop

machine welds which can be rotated.

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

tables for these charges,

This procedure not applicable to allov pipe.

All sizes of butt welds shown below the ruled lines are %" or greater in wall thickness

and must be stress relieved.



MANUAL BUTT WELDS

Laber for Welding Only
Carbon Steel Materials

NET MAN HOURS EACH

Section One—SHOP FABRICATION 23

Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size |&ODSizes |& ODSizes -

Ins., |3/8"Thick|1/2" Thick 40 60 80 100 140 160
1 0.8 0.7 0.6 -— 0.7 - - 0.9
1-1/4 .7 0.7 0.7 - 0.7 - -- 1.0
1-1/2 0.7 0 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 - - 1.8
3 1.1 1.2 1.1 -— 1.2 - -- 1.8
3-1/2 1.2 1.4 1.2 -- 1.4 -- -- -
4 1.3 1.6 1.3 - 1.6 - 2. - 2.8
3 1.5 1.9 1.5 - 1.9 - 2. - 3.3
] 1.8 2.1 1.8 -- 2.1 - 3. - 4,3
8 2.2 2.8 2.2 2. 2.8 3. 3. 8.4 7.3
10 2.1 3.4 2.7 3. 4,3 5. 2.6 |11.1
12 3.1 4.0 1.4 4, 5.6 8. 13.0 | 15.2
14 OD 3.8 4.8 4.2 5. 8.1 | 11. ; 16. 3 18.2
16 OD 4.2 5.8 5.6 7. 10.5 | 14, .3 0121.1 123.5
13 OD 4.9 6.5 7.3 9. 13.9 | 15. h 25.4 | 28.8
200D 5.3 7.1 7.9 11. 16.5 | 22. 31.3 | 34.8
24 OD 5.9 8.5 11.2 }17.0 } 26.3 | 30. : 41.8 |50.2

Pipe Thickness: Wall thickness of the pipe determines the man hours that will appiy. 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 de not include cutting and beveling of pipe. See respective tables for these

charges.

Preheating: I 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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MANUALHEAVY WALL BUTT WELDS

Labor for Welding Only
Carbon Steel Material
NET MAN HOURS EACH
Nominal WALL THICKNESS IN INCHES
Pipe i
Size 750 1.00 1.25 1.50 L7s | zo00. 2.25 2.50
3 23 3.1 - - - ‘ - - -
4 2.3 3.5 48 5.8 - - - -
5 - 4.0 5.7 6.8 85 10.5 - -
6 - 5.4 7.2 8.8 11.3 13.2 15.4 -
8 - 7.4 8.6 1.1 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 22,5 26.4 30.9 36.5
16 . - - - 253 30.2 35.2 42.1
18 - - - - - 337 39.3 46.4
20 - - - -- - 39.3 46.4 56.1
29 - - - - - - - 61.2
24 - - - - - - - 66.7
275 3.00 3.25 .30 3.75 1.00 4.25 4.50
10 311 35.7 - - - J - - -
12 36.3 416 46.9 53.5 - ; - - -
14 414 47.0 53.3 60.4 688 ¢ T2 - -
16 477 54.8 61.8 T0.2 BO.8 91.2 - -
18 53.3 61.8 702 80.5 91.9 105.2 - -
20 63.9 .6 82.1 226 105.2 119.3 135.3 146.7
22 69.8 78.6 89.4 101.1 1149 . 1305 148.1 163.9
24 758 83.9 96.9 109.5 124.9 141.9 160.8 1774
17 5.00 5.25 5.50 - 5.75 6.00
20 160.8 172.3 183.8 1914 213.1 227.2
22 173.6 186.3 203.9 214.1 234.6 250.1
24 189.4 203.9 2228 233.5 2527 270.3

For General Notes on welding. see pages 20 and 23.
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MANUAL LARGE O.D. BUTT WELDS
Labor for Welding Only N
Carbon Steel Material
NET MAN HOURS EACH
0.D. WALL THICKNESS IN INCHES
PIPE ;

INCHES 375 500 730 1.00 1.25 1.50 1.75 2.00
26 7.1 9.7 12.8 17.1 22,6 292 36.8 4.5
28 8.5 1i.1 139 188 | 248 31.6 39.3 47.2
30 10.6 12.9 16.0 20.4 26.9 337 420 49.9
32 13.1 15.2 18.2 226 29.6 36.4 4.7 32.6
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 44.1 52.8 60.8
38 22.9 24.5 27.1 314 44.1 438 58.1 66.2
40 26.8 29.0 31.2 35.2 50.6 56.2 63.9 72.2
42 313 34.2 36.0 39.5 58.3 636 | 70.2 78.7
14 36.3 39.5 123 48.3 635 705 | 763 85.8
46 40.9 45.0 49.4 57.5 70.1 115 33.3 92.9
48 46.2 50.8 57.7 87.0 77.0 84.7 90.5 100.1
54 52.0 7.3 7.4 78.1 84.5 926 | 983 107.9
60 58.5 54.6 78.7 91.0 92.8 101.2 ' 106.3 116.3

2.75 2.50 275 3.00 325 | 350 | 375 100
26 52.3 72.0 81.6 93.2 | 104.7 117.4 135.3 152.9
28 55.1 7.1 88.3 996 & 1171 127.4 | 1481 163.4
30 57.9 84.3 95.7 107.2 : 1222 136.5 ! 1570 77.4
32 50.5 B8.1 100.3 1126 . 1297 144.2 | 1669 188.9
34 5.2 93.2 107.2 1205 | 136.8 1529 & 1774 201.6
36 70.3 99.5 114.3 1277 | 1453 162.9 188.6 211.9

4.25 4.50 4.75 500 | 525 5.50 5.75 6.00
26 172.3 191.4 206.7 221.8 234.6 252.7 274.3 293.0
28 186.3 207.5 221.5 237.4 253.9 272.9 29243 311.4
30 199.1 219.0 238.8 255.2 273.1 291.0 3145 339.0
32 211.9 234.8 252.7 270.6 2910 3100 334.4 359.9
34 227.2 252.7 270.6 288.9 3109 3318 357.3 3828
36 239.4 265.4 285.9 305.8 328.0 349.7 377.7 405.3

For General Notes on welding, see pages 20 and 28.
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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 |& ODGSizes|& ODSizes !
Ins. |3/8"Thick [1/2" Thick: 20 | 30 | 40 | 60 | 80 | 100 | 120 | 140 | 160
1 1.8 1.9 -- 4 -- 1.8 | -- 1.8 | -- | -- -- 2.7
1-1/4 i.9 2.1 -- -- 1.9 | -- | 2.3 | -* -- -- 3.1
1-1/2 2.1 I S B It i B B B B B
2 2.2 2.7 lem | e b2 | - | 27| == | - 1 == | 4.6
2-1/2 2.4 3.3 le- - |24 == a3 - | -- | == | 51
3 2.8 3.8 | -- -- 2.8 | -- 3.8 | -- -- -- 5.7
3-1/2 3.2 4.3 pe= | o-= 1 324 -= | 43| = | = 1 - | -
{
4 | 35 49 .- | == 135} - | 49| .- | 61; -~ | 15
5 . 44 | 60 ‘-- ] D44} - 60| - | 5] - | 93
: | i
6 i 47 | 6.5 i-= | == 1 47| == | 65| -- | 9.5! -- l12.1
8 5.3 | 1S I 53| 5.3 53| 7.0] 7.5 10.2]12.9]15.8 |18.2
10 6.0 8.7 (6.0 60: 60! 87 10.7!13.9}17.9 231 |28
! | H i :
12 69 | 100 ‘69! 69 84|10.1}14.4]19.9]24.3 2654332
140D 7.9 * 1.5 [ T.9| 7.9 . 9.8 |13.6] 192 | 245 | 293 | 330 | 405
160D 9.0 | 129 9.0 9.0 129 |171] 227 |09 | 351 | 388 | 69
180D 9.8  13.8 9.8 ;128 16.2 121.6] 255 | 374 | 415 | 450 | 387
0D 1L0 | 155 %11.0 | 155 | 18.9]27.6 | 300 | 433 | 473 | 516 | 659
240D 12.0 | 16.8 12,0 | 180 §23.5] 353! 390 | 550 | 590 | 660 [ 771

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

Pipe Thickness: Wall thickness of the pipe used {or 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 piain 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 90° 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 siress 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 General Notes on welding. see pages 20 and 23.
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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 | &0DSizes | & ODSizes

Ins. | 3/8" Thick | 1/2' Thick| 20 30 10 60 80 100 120 140 160
1-1/2 4.4 4.7 -- -- 4.4 -- 4.7 -- .- - 6.7
2 4.8 5.1 - - 4.6 - 3.1 - -- -- 8.8
2-1/2 5.0 8.1 .- -- 5.0 -- 6.1 -~ .- - 9.4
3 5.8 6.9 -- - 5.8 -~ 6.9 -~ - -- 10.4
3-1/2 6.5 7.8 - - 6.5| -- 7.6 | -- -- - --
4 7.0 8.7 -- -- 7.0 -- B.7 - 10.9 -- 12.3
5 8.5 10.3 -- -- 8.5 -- 10.3 -~ 13.1 -- 16.0
8 8.9 11.1 -- - B.S -- 11.1 -- 18.1 -= 20.1
8 9.9 12,3 9.9 3.9 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 §26.3 | 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 QD 13.6 17.5 13.8 [ 13.6 | 15.1 | 20.6 § 29.2 | 37.3 | 39.7 | 44.6 | 51.3
18 CD 15.2 19. 7 15.2 | 15.2 | 19.3 | 25.5 | 34.0 | 46.4 |48.T7 | 514 , 593
13 QD 16.2 20,2 16.2 [ 18.7 123.7] 31.7 ] 38.1 | 50.4 | 5324 55.4 74.2
20 OD 17.9 22.5 17.9  22.4 | 37.4] 40.0 | 47.0 | 54.0 62.5 71.8 | 833
24 OD 18.9 23.5 18.8 | 257 [ 30.91 44.5 ] 50.4 61.3 T9.8 84.0 | 97.4

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 [or 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 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 Notes on welding, see pages 30 and 23.
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LARGE 0O.D. 90° NOZZLE WELDS

Laber For Cutting And Welding

Carbon Steel Material

NET MAN HOURS EACH
0.D. NON REINFORCED 90° NOZZLE WELDS
Pipe |
Inches 375 500 750 1.00 1.25 1.50 175 | 200 2.25
26 - 21.0 24.6 27.0 385 45.2 58.0 66.9 754 88.6
28 23.8 28.1 29.4 424 49.7 63.3 713 79.9 93.3
30 28.1 32.4 33.9 459 53.3 67.3 76.1 84.3 98.1
32 32.8 36.7 389 50.7 59.1 72.9 §1.0 88.9 102.3
34 39.5 40.8 43.8 56.3 6.6 78.3 86.5 93.7 110.3
36 456 48.7 50.1 63.3 76.5 88.0 95.8 102.8 119.0
38 51.5 52.7 57.6 715 88.1 99.5 106.4 112.1 128.6
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 B6.4 97.7 117.2 149.6 163.1 168.5 1712 192.8
60 90.0 26.0 108.6 130.2 166.2 161.2 1872 | 1902 214.2

REINFORCED 90° NOZZLE WELDS

375 .500 750 1.00 1.25 ! 1.50 1.75 2.00 225

26 29.1 34.2 37.4 454 53.0 | 683 86.5 104.5 123.0
28 32.9 39.0 408 19.6 580 ' 742 92.3 111.0 120.4
30 389 449 47.0 53.9 632 | 79.2 98.7 117.3 136.1
32 45.4 50.7 53.5 59.8 69.5 | B55 105.0 123.6 1421
34 54.9 56.7 60.8 66.1 78.2 i 920 112.3 130.0 153.3
36 63.2 64.8 $9.3 74.2 89.9 ;| 1033 123.9 1427 165.1
38 68.7 739 79.1 83.9 103.4 117.0 1364 i 1336 178.3
40 80.8 84.2 90.2 94.8 110.0 132.2 1500 | 169.6 192.6
42 91.2 96.0 102.8 107.1 1368 | 1494 1651 1848 208.1
48 104.2 109.9 117.6 122.4 1565 | 170.9 1886 | 2112 237.6
54 117.2 1237 132.3 137.7 176.0 | 192.2 2122 | 2376 267.3
60 130.2 137.4 147.0 153.0 1956 | 2136 235.8 264.0 297.0

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 T T
Ins. |3/8"Thick 1/2" Thick| 20 | 30 | 40 | 60 | 80 ; 100 | 120 | 140 | 180
1 T R I B ISt B i e 3.8
1-1/4 2.5 | 2.8 - |- 2.5 -- 2.8 ; -- -- -- 4.1
1-1/2 % SRTR18 S PSS E L B L A S 4.7
2 59 | 3.8 |- |- | 29| .- | &6} -1 " 8.2
2-1/2 "SI IS R E B U0 B R 6.9
3 .8 | 5.1 - b ] s - | 51] - —- | - mT
3-1/2 3 | 5.6 IO VP B I T B L
4 1.8 S N B B A U 9.9
5 5.8 | 1.9 |- . o-- | 58} - 7.9, -- |10.2 | -- (12.5
& 6.2 | 87 |- - 62} -0 ) BT T 12.6 | -- |16.0
8 7.3 1 9.9 7.3 7.3 T3l 9.4 9.9 135 [17.0121.3 242
10 8.1 . 116 8.1 81| 8.1 ;11.6 141 ' 18.5 | 2.8 | 30.7 | 37.0
12 e.2 | 13.3 |92 9.2!11,0]14.8 [18.4]20.5 ;3.7 38,7 | 4.2
sop| 105 ! 154 [10.5 110.513.0 1 18.1] 255 325 | 389 487 )
op| 120 | 1m1 {12.0 120 17.1 | 22.7 | 299 . 413 | 464 | 518 | 628
180D} 13.1 18.3 [18.1 '17.0 ) 21.6 | 20.1] 344 1 501 | 556 | 60.1 | T8.6
200D| 145 | 201 |14.5 201 25.1}36.7, 397 ' 579 | 634 | 00 | 883

i H !
240D| 15.9 92.5 |15.9 282 [ 30.1|46.8| 475 | 736 | 791 | 896 |1033

1 H t H

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 nozzles 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 nozzie weld,or by the use of rein-
forcing rings or saddles as specified use man hours for 45° reinforced nozzles.

Preheating: I specilied 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 in wall thickness and must
be stress relieved, Where stress relieving is required an extra charge should be made.
See man hours for siress relieving.

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

Labor For Cutting And Welding

Carbon Stee] Material

NET MAN HOURSEACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size {& ODSizes (& OD Sizes .

Ins. |3/8"Thick|1/2" Thick]| 20 30 40 €0 80 100 | 120 | 140 | 180
1-1/2 5.9 6.2 -- -- 5.9 | -- 6.2 | -- -- - 8.9
2 6.0 6.7 -- -~ 6.0 | -- 8.7 -- -- -- | 11.8
2-1/2 6.8 8.1 -- -- 6.8 | -- B.1 | -- -- -- | 12.7
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]| -- | 17.8
5 11.4 13.7 -- -- 1.4 | - 137 | -- {12 | -- | 21.7
6 12.0 14.9 - | - f12.0 -- |14.9 | -- 213 | -- |27.3
8 13.4 18.3 13.4 [ 13.4 | 13.4 | 15.3 | 18.3 |22.4 127.8 }33.7 | 37.7
10 14.7 18.4 14.7 | 14.7 | 14.7 1 18.4 | 22.0 [ 27.2 J37.7 | 41.4 | 45.1
120D, 16.3 20.8 16.3 | 16.3 | 17.2 i 23.0 ! 30.0 | 38.7 |43.8 | 51.5 | 60.1
140D 17.8 23.4 [17.8 | 17.8 | 19.8 : 27.6 | 389 | 446 | 327 | 597 | 683
160D 20.1 25.6 20.1 | 20.1 | 25.6 @ 34.0 | 448 | 357 | 70.0 T18 | 785
180D 21.6 26.8 |21.6 | 24.9 | 31.7 1 42.5] 504 | 676 | 703 741 995
200D! 23.9 30.2 |23.9 | 302 | 36.9 |53.3 | 60.4 | 725 | 839 | 96.0 1118
24 OD| 25.0 32.5 |25.0 | 328 |43.3 §60.5 | 65.1 | 823 [ 974 | 1123 | 1306
Pipe Thickness: Wall thickness of the pipe used {or 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: It 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 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 Notes on welding. see pages 20 and 23.
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LARGE 0.D. 45° NOZZLE WELDS

Labor for Cutting and Welding

Carbon Steel Material

NET MAN HOURSEACH
0.D. NON-REINFORCED 45° NOZZLE WELDS
Pipe :
Inches 375 500 750 100 ; 125 1.50 1.75 2.00 2.25
26 28.1 32.8 36.1 515 | 602 7. 89.1 100.3 118.2
28 315 37.6 39.1 564 ' 658 84.2 95.1 106.5 124.4
30 7.4 43.2 45.1 61.2 : TL7 90.0 101.6 112.7 130.7
32 13.6 48.8 51.4 679 | 788 97.2 108.0 118.8 136.5
34 52.7 54.6 58.3 75.0 | 888 104.3 115.5 124.9 147.3
36 60.7 62.2 66.7 84.2 1020 117.4 1275 137.2 1585
38 68.6 71.0 76.8 952 1174 132.7 140.4 1496 | 1714
40 775 80.9 88.3 107.6 135.1 149.9 134.4 163.0 185.0
42 7.6 922 101.6 1213 135.3 169.4 176.1 190.4 199.8
48 100.3 105.6 116.2 138.7 : 1776 192.0 2011 217.4 228.0
54 112.9 118.8 130.7 136.1 199.8 216.0 226.3 244.6 256.3
60 125.4 132.0 145.2 173.4 222.0 240.0 251.4 2718 285.0
REINFORCED 45° NOZZLE WELDS

375 500 750 1.00 1.25 1.50 1.75 2.00 2.25
26 38.9 45.5 49.9 63.6 70.6 91.2 115.3 139.3 | 163.8
28 43.7 52.0 54.3 66.1 774 99.0 | 1231 147.9 | 1727
30 51.8 59.9 82.7 719 84:2 1058 | 1313 1563 | 1814
32 60.6 7.6 714 79.7 92.7 1140 @ 1400 1843 © 189.4
34 3.1 75.7 81.0 a8.1 104.3 1226 | 1407 193.4 . 2043
36 84.1 86.3 92.5 99.0 1199 | 1379 | 1652 | 1902 ; 2202
38 95.0 98.5 105.5 1119 1379 1558 ; 1819 | 2074 | 2379
10 107.4 1122 120.3 126.4 158.6 176.1 | 2000 226.0 | 256.9
42 1214 127.9 1372 142.9 182.4 199.0 | 2200 2464 | 2775
48 138.7 146.4 157.0 163.2 . 2083 2275 ;| 2515 281.8 | 3173
34 156.1 164.7 176.6 183.6 = 2344 256.0 £ 283.0 317.0 356.9
60 173.4 | 183.0 196.2 2040 . 260.4 284.4 | 3144 3522 | 3966

For General Notes on welding, see pages 20, 23. 29. and 30.
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CONCENTRIC SWEDGED ENDS

Labor for Welding
Carbon Steei Material
NET MAN HOURSEACE
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size |&CDSizes |& ODSizes -

Ins. |3/8" Thick |1/2" Thick| 20 30 40 60 80 100 120 140 160
2 1.4 1.8 — - e - e - | - |- | 28]
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 -- - 2.0 - 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 - -- 8 -- 5.4 -- 8.9 -- 10.1
8 5.0 7.8 - 5.0 5.0 -- 7.8 |10.1 [ 13.2 |15.5 {17.0
10 6.6 10.5 -~ 6.6 6.6 [10.5 {12.4 |[15.8 | 22.8 -- 20.5
12 8.7 14.0 -- B.7 [13.2 t16.4 |21.0 |27.9 | 37.2 -- 42.17
14 OD 11.5 19.4 11,5 (11.5 | 18.7 [23.3 130.3 [38.1 | 52.8 -- --
16 OD 16.4 24.8 16.4 | 16.4 | 24.8 [29.5 :33.5 |43.4 | 58.3 -- --
18 OD 20.1 2.6 20.1 30,3 | 38.1 [54.3 - -- --= - -
20 CD 23.3 36.5 23.3 | 3.5 | 42.7 | 65.1 - -- - - --
24 OD a0 50.5 31.0 | 50.5 -- -- - -- - -- --

Pipe Thickness: The wall thiciness 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| & OD Sizes ;

Ins. |3/8" Thick|1/2" Thick| 20 30 40 60 80 ! 100 | 120 | 140 | 160

2 1.6 1.9 | - - | 16| - | L9 - | oo | oo | o34

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 -- . 2,71 -- .9 - 6.2 | -- 6.8

5 3.5 5.2 |~ i-- | 35| -- 152 - 82! - | 90

6 4.3 6.2 | - .- [ 43| -- | &2 -- i1} -- 1125

8 6.2 10.1 6.2 | 6.2 | 6.2 -- [10.1 12.4;17.0 [18.7 |20.4

10 8.1 13.7 8.1 ! 8.1 ! 8.1|137 |10 210 22 | -- |38.8

12 1.6 17,9 11§ i11.6 |17.8 | 21.7 | 27.9 37.2 ;d8.1 | -- 3542

140D | 16.4 25.8 [16.4 i16.4 |26.3 | 31.8 | 38.8 9.7 | 88.2 | -- --

160D 23.2 34.1  |23.2 '23.2 |34.1 [ 40.3 [44.3 38.3 ! 76.0 | -- --

180D | 27.5 46.5 |27.3 -27.5 |[s51.2 | 72.2 | -- -] -- -- --

200D | 30.5 53.3  {30.5 :30.5 |38.3 |85.3 | -- -- -- -- -

240D | 43.5 69.8 [43.5 43.5 | -- e R R e
For

Pipe Thickness: The wall thickness of the pipe determines the man hours that will appiy.

swedged ends on double extra sirong pipe thickness, use Scheduie 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 - ar

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 -- -- -- 2.0
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 1.3 1.6 1.3 - 1.8 -- -- -- . 3.8
3-1/2 1.4 1.8 1.4 -- 1.8 . -- --

4 1.6 2.1 1.6 | -- 21 | -- | 49 | - 5.2
5 2.0 2.5 2.0 -- 25 | -- | 6.5 -- 6.9
8 2.3 2.9 2.3 | -- 2.9 | -- | &1 .- i 8.9
8 3.1 4.0 1| -- 4.0 | 7.5 1106 J12.51 13.2
10 3.9 5.0 3.9 5.0 8.7 |10.8 | 18.1 -- © 20.9
12 4.7 8.1 5.7 | 6.5 [ 11.0 [16.0 |24.2 | 105 | 286

‘ i

14 5.6 7.3 6.8 8.4 | 12.8 | IT.7 | 218 | 2.4 : 392
16 6.3 8.2 8.2 | 10.6 | 14.1 | 10.9 | s23 ! anr | 408

18 7.6 9.6 11.8 | 13.7 | 18.5 | 25.1 | 363 ; 475 | 604

20 8.2 10.6 14.2 | 163 229 303 | 05 |73 --

: i
24 9.0 12.6 16.6 19.9 273 35.7 12 % 7.0 --

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

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

Preheating: If 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.8. 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 weid.

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

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

Carbon Steel Material

NET MAN HOURS EACH -
~Nominal - WALL THICKNESS IX.
Pipe .
Size 750 1.90 1.25 1.50 1.75 200 | 225 2.50
3 18 - - - - - - _
4 - 6.9 3.1 9.2 — - -— -
5 - 8.4 9.3 111 125 - - -
6 - 13.4 15.7 17.8 20.1 219 232 -
8 - 14.1 16.5 18.7 21.1 230 244 26.1
10 - - 23 25.3 28.6 312 33.1 35.4
12 - - - 35.0 39.6 132 15.8 19.0
14 - - - 40.4 157 9.3 32.3 6.5
16 - - - - 332 38.0 615 85.7
18 - - - - -~ 846 88.5 73.2
20 - - - - - 69.7 73.9 79.0
22 - - - - - rCh 81.3 £6.9
24 - - - - — 3.7 88.7 94.3
275 3.00 335 3.50 3.75 1.00 1.25 1.50
10 373 0.4 - - - - - -
12 524 36.0 2.6 61.2 - - - -
14 523 36.1 59.1 618 846 578 - -
16 70.2 75.0 835 82.0 8.7 39.6 - -
8 8.3 83.% 876 915 95.6 9.9 - -
20 45 9.3 945 98.3 103.2 107.3 112.1 118.0
22 929 993 | 1040 108.7 1136 1187 123.4 o
24 101.3 108.3 113.4 118.5 12338 1294 1.5 139.3
1755 5.00 5.25 5.50 573 600
20 1203 125.0 120.4 133.3 1373 L4
22 132.9 137.6 1424 146.7 1511 135.6
24 145.0 150.1 155.4 160.1 1649 169.8

Construction: End closures as such are shop fabricated closures: vrange peel. :addie, or flat pliate type.
Prekeating: 1f specified or required by cude. add for this operation. 3ee man hours for preheating.

Stress Relieving: Stress relieving of welds in carben steel material is required by -2e A.S.A Code of Pressure Piping
where the wail rhickness is 4" or greater.

All'the above butt welds are %" or greater and must be stress relieved, if enc ciosure involves a circumferential
weld.

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

Carbon 3teel Material
NET MAN HOURE EACH

0.D. WALL THICKNESS IN.
Pipe
Pipe In. 35 300 1.00 12 ] L 175 0 200
Sizes 2 282 35 1 T34 L3 583
Inche: 28 293 36.4 1 %5 8Tl 9.1
a"or 30 313 383 _ K 27 91.7 011
34 22 32.6 39.9 ! 2 6.1 9.5 05.3
3 339 115 ! & a3 99.3 00,3
L 36 35.1 429 3 2.6 027 113.3
L1/d 38 36.3 444 4 9 106.4 1174
i 40 37.8 462 8
42 9.3 8.1 913 1037
2 + 40.6 49.7 94.3 1
212 16 42,0 514 7.6 0.9
48 43.4 53.1 100.3 1143
3 54 46.4 56.7 1077 1223
60 49.6 60.7 115.3 131.0
Man hours si 2.25 2,30 ! EE 3.50
28 97.2 105.8 | 12m7 1340
If couplings 3 38 1044 1136 !o1382 1443
and an addit 30 109.8 1195 L 1464 1524
. 32 1144 1243 ©15L5 1553
Any coupling 34 1189 1204 bo1sns 185.0
5 36 L1230 1335 ' ;1629 & 10l
e 42 150 | T 500 53 | 5w 535 1 500
26 154.3 160.6 ©1T29 0 1788 1819 912 | 1966
For couplings 28 165.6 1724 i 186 | 1918 198 .4 2051 § 2W2
30 174.3 1814 {1852 | 2008 2087 2158 . 218
Socket welds 32 181.6 189.0 i 2034 _ 210.3 2173 2049 | 2312
34 188.7 196.4 _ 2115 | 2187 2%.1 233.8 210.3
3% 194.6 202.6 | oze1 1 2355 233.2 241.1 2479

Construction: End closures as such are shop Jabricated closures: orange peel. saddle. or flat plate type.
Preheating: If specified or required by codes. add for this operation. See man hours for preheating.

Stress Relieving: Stress relieving of weids in carbon steel material is required by the A.3.A, Code of Pressure Piping
where the wall thickness is 34" or greater.

Above wall thickness .750 through 6.00 must e stress relieved. if the end closure involves a circumferentiai weid.

See respective table for stress relieving.
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'OLET TYPE WELDS
Labor For C utting And Weiding
Carbon Steel Materiaj
NET MAN HOURS EACH
NOMINAL PIPE SIZE Standard | Extra Strong Greater
i Weight ; And Extra§
Outlet ! Header And 2000« | 3000# And 6(
: :
1/2 l All Sizes 13 | L7 Y
3/4 ; All Sizes 1.6 1.8 Fe iy
i
1 F All Sizes 18 * 22 2
1-1/4 | All Sizes 2.0 2.5 3.z
1-1/2 i All Sizes 2.5 | 3.2 4.3
| !
2 ] All Sizes 34 ! 1.2 5.6
2112 | AllSizes 10 ! 51 67
i |
3 ' All Sizes : 4.6 : 59 9.2
: i
4 All Sizes 6.1 : T4 | 9.3
5 ; All Sizes 69 21 ! 118
6 All Sizes 7.6 56 139
8 'f All Sizes 8.4 2.2 16.4
10 | All Sizes 11.8 16.9 26.3
12 All Sizes 16.5 198 38.9
14 14"and 16" 20.7 23.0 g 9
14 18" And Larger 18.4 , 20.7 51.0
16 16" and 18" 247 26.4 812
16 20" and Larger 218 23.3 i 66.3
18 18" and 207 29.3 32.1 ! 791
18 24" and Larger 258 ' 254 ; 85.2
20 20" and 24" 35.6 39.0 i 78
20 26" and Larger 31.0 347 I 94.6
24 24" and 26~ 54.5 T | 105.3
24 26"and Larger | 45.9 55.1 If 1135

For elbotet or latrplet weids, and weldoles. threadolets, etc., thar are attached = fittings or welded at any
other than 90°, add 50% 1o the above man hours.

For sweepolet attachment welds, add 150% to the above man hours,



Section One—SHOP FABRICATION 89

FLAME CUTTING PIPE—PLAIN ENDS

Labor For Straight Pipe Only
Carbon Steel Material )
NET MAN HOURSEACH
Standard Extra Hvy.
Pipe Pipe & Pipe & SCHEDULE NUMBERS
Size 0.D. Sizes O.D. Sizes
Inches 3/8" Thick 1/2" Thick 20 30 40 60 80 i00 [ 120 140 160
2"or Less 0.09 0.13 - - 0.09 - 0.13 - - - 0.18
2-1/2 0.10 0.15 - -- 010 | - 015 | - - - 0.20
3 0.13 0.18 - - {013} - 0.18 - - - 0.24
4 0.18 0.24 - - 0.18 - | 024} - | 033 . 0.36
5 0.21 0.31 -- - 0.21 - 0.31 - 1038 - | 043
6 0.29 0.28 - - 0.29 - 0.38 - 0.49 - 0.55
8 0.40 0.56 0.40 (040 | 040 | 051 | 056 | 066 | 0.75 | 0.84 ] 0.99
10 0.56 0.0 056 ;036 [ 056 080 | 086 095 | 1.08 | 1.24 [ 1.30
12 0.61 0.95 061 061|075 | L13 | 119 | 1.29 | 150 | 166} 1.78
140.D. 0.85 1.13 085 | 085} 100 [ 1.25 ) 145} 1.55 1 1.70 | 2.00 | 210
160.D. 0.95 1.40 095 | 085 | 140 [ 155 | 1.65| 1.85; 200 | 2.25| 2.55
180.D. 1.20 1.70 1.20 ¢ 140 | 1.70 | 180 | 200 | 225! 240 | 2.70 | 3.15
200.D. L.45 190 145 | 195 | 210 | 225 | 240 | 265 | 2.80 | 3.25 | 3.70
240.D. 2.20 2.80 220 1295 | 310 | 3.25 | 3.35 | 3.65 | 405 ; 4.55 | 5.15

For mitre cuts leas 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 INCEES
Pipe i
Size 550 1.00 1.25 1.50 1.75 2.00 ) 2.50
3 0.45 0.80 - - - -- - -
4 0.80 095 1.35 1.50 - - - -
5 - 1.10 1.40 1.70 1.90 2.15 -- -
6 - 1.35 1.60 1.90 2.15 2.35 250 -
8 - 1.60 1.90 2.10 2.45 2.65 295 3.45
10 -- - 2.10 2.35 265 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 3.20
18 - - - - - 3.90 5.20 5.80
20 - - - - - 5.20 3.80 6.55
22 .- - .- - - - - 7.10
24 - - - -- - - - 8.05
275 3.00 3.25 3.30 3.75 4.00 +.25 4.50
10 4.00 4.25 - - - - - -
12 4.50 485 5.20 5.60 - - - -
14 195 3.35 560 6.35 6.80 | 7.45 - -
16 3.85 6.10 6.55 7.10 7.70 8.45 - -
18 6.33 6.80 7.45 8.05 8.7 9.65 - --
20 7.00 7.55 8.30 9.05 9.80 10.65 1153 12.40
22 T.85 8.50 8.05 10.05 10.95 11.80 270 13.65
24 8.70 9.45 10.25 11.20 11.80 13.10 .+.30 15.65
473 5.00 5.25 5.50 5.75 6.00
20 13.25 14.05 15.00 15.80 18.75 17.60
22 14.60 15.55 16.40 17.30 18.25 19.25
24 1680 | 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 307 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 operaticns 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 LARGE O. D. PIPE—PLAIN ENDS

Labor For Straight Pipe Only

Carbon Steel Material

NET MAN HOURS EACH

0.D. WALL THICKNESS IN INCHES
Inches 375 200 750 1.00 1.25 I 1.50 175 2,00
26 3.50 4.63 5.25 5.65 5.80 6.10 6.35 6.35
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 3.20 6.40 6.90 7.30 1.55 7.85 8.15 8.35
36 5.80 6.95 7.45 7.85 8.15 B.45 8.70 9.00
38 6.55 7.15 8.05 8.45 8.70 9.10 9.50 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 2.90 10.25 10.80 11.20 11.55
44 9.25 10.20 10.65 10.95 11.40 11.75 12.15 12.55
46 10.35 11.20 1L.70 11.85 12.35 12.85 13.30 13.65
48 11.70 12.30 12.70 13.10 13.30 13.90 14.45 14.80
54 13.16 13.83 14.28 14.74 15.18 15.63 16.25 16.65
80 14.62 15.37 15.87 16.37 16.87 I 17.37 13.06 18.50
2.25 2.50 2.75 3.00 3.25 ‘L 3.50 3.75 4.00
26 6.90 8.90 9.65 10.40 11.20 ° 1215 12.70 14.05
28 7.45 9.45 9.85 10.65 11.50 ; 12,55 13.15 14.40
30 7.85 9.50 10.20 10.95 1200 © 1295 13.30 14.85
32 8.30 10.40 10.80 11.40 12.40 ¢ 13.35 13.90 15.25
34 8.80 10.95 1i.35 11.75 12.90 13.75 14.30 15.65
36 9.30 11.40 1180 12.15 1330 | 1430 14.85 16.20
4.25 4.50 +.75 5.00 525 | 330 3.75 6.00
26 15.25 16.55 17.75 18.90 20.10 2135 22,55 23.75
28 15.65 17.00 18.15 19.45 20.50 ! 21.75 2295 24.15
30 16.05 17.30 18.63 19.85 2100 | 2215 23.35 24.55
32 16.55 17.80 19.05 20.26 2140 | 2260 23.75 25.00
34 17.00 18.30 18.50 20.65 21.85 | 23.10 24.30 25.50
36 17.40 18.75 20.00 21.20 22.40 2350 | 2475 26.05

For mitre cuts less than 30°, add 50% to the above man hours.
For mitre cuts 30° or greater, add L00% to the above man hours.

Man hours are for cutting pipe with plain ends only and de not include beveling, :hreading, 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 | ExtraHvy.

Pipe Pipe & Pipe & SCHEDULE NUMBERS

Sizes 0.D.Size | O.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 - | -~ Jo20]| - 020! ~ | - | ~ |o040
2-1/2° 0.22 0.33 -~ Jo22i - Joss! - | - | - |o044
3 0.29 0.40 - ] - lo2e| - Jow| - | - | -~ {033
4 0.40 0.53 -~ | - |o40| - 083! -~ |o73a| - |oso
5 0.47 0.69 - i - | 047 | - (089! - |084] - |o095
6 0.64 0.84 w | -~ o064 - [084] -~ |[109]| - |12
8 0.89 1.24 0.89 | 0.89 | 0.89 | 113 | 1.24 ; 147 | 1.67 | 1.86 | 2.20
10 1.24 1.78 124 | 124 | 124 1178 {181 | 211 | 2.40 { 275 | 3.33
12 1.35 2.11 135 | 1.35 | 167 | 2351 | 264 ' 286 | 3.33 | 369 | 3.95
140D. 1.89 2.51 189 | 189 | 222 | 278 | 322 344 | 377 | 444 | 166
160.D. 2.11 311 211 | 211 | 311 {3.44 | 366 411 | 4.44 | 5.00 | 5.66
180.D. 2.66 3.77 266 | 3.11 | 377 [422 | 444 | 500 | 5.33 | 5.99 | 6.99
200.D. 3.22 122 322 | 433 | 466 |35.00 | 533 | 588 | 622 | 7.02 | 821
240.D. 4.88 622 488 | 655 | 6.88 [7.22 | .44 i 510 | 8.99 [10.10 [ 11.43

For mitre cuts less than 30°, add 50t 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 de not include beveling, threading, ete. 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 N

Carbon Stest 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 1.00 1.78 - - - - - -
4 1.78 2,11 3.00 3.33 - - - -
5 - 2.44 311 3.77 4.22 477 - -
6 - 3.00 3.55 422 4.77 5.22 5.99 -
8 - 3.35 422 4.66 5.44 5.38 6.55 7.66
10 - - 4.66 5.22 5.88 5.44 7.22 8.21
12 - - - 5.88 6.33 7.22 7.99 8.99
14 - - - 8.77 6.99 .77 8.66 9.38
16 - - -~ - 3.10 g.32 10.33 11.54
18 - - - - - 8.66 11.54 12.38
20 - - - - - 11.54 12.88 14.54
22 - - - - - - - 15.7
24 - - - . - - - 17.87
2.75 3.00 3.25 3.50 3.75 1.00 425 4.50
10 3.58 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 21.78 23.64 25.64 27.53
22 17.43 18.87 20.09 2231 24.31 26.20 28.19 30.30
24 19.31 20.98 22,76 24.86 26.20 29.08 31.75 3474
475 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 4274
24 37.52 39.52 41.96 14.40 16.62 49.17

For mitre cuts fess 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 wimming fittings, add 50% to the above man hours.
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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 1.50 135 2.00
26 797 | 1032 | 11.66 | 1254 | 1288 | 13.54 14.10 1454
28 8.99 11.21 12.54 13.54 14.10 14.85 14.87 15.43
30 955 | 1210 | 1354 | 1410 | 1487 | 1543 1587 | 16.34
32 1055 | 1288 | 1421 1510 | 1576 | 16.54 1709 | 17.43
34 11.54 | 14.21 1532 | 16.21 1676 | 17.43 1809 | 1854
36 1288 | 1543 | 1654 | 1743 | 1809 | 1876 19.31 19.98
38 1454 | 1587 | 17.87 | 1876 | 1931 | 2020 | 21.31 21.98
40 16.21 1809 | 1954 | 2009 | 2098 | 2187 | 2276 | 2364
42 1809 | 2065 | 2142 ; 2198 | 2276 | 2998 | 2486 | 2564
44 20.54 | 2264 | 2364 | 2431 | 2531 | 2609 | 2697 | 2786
46 2298 | 2486 | 2597 | 2653 | 2742 | 2853 | 2953 | 30.30
48 2597 | 2731 | 2819 | 2008 | 2997 | 3086 | 3208 | 32.86
54 29.22 | 3070 | 3L70 | 3272 | 3370 | 34.70 | 3608 | 3696
60 3246 | 3412 | 3523 | 3634 | 3745 | 3856 | 40.09 | 41.07

2.25 2.50 275 | 3.00 3.25 3.50 375 4.00
26 1532 | 1976 | 2142 | 2309 | 2486 | 26.97 28.19 | 3119
28 1654 | 2098 | 2187 | 2364 | 2533 7.86 2019 | 3197
30 17.43 | 2198 | 2264 : 2431 | 2664 | 2875 | 2097 | 32.97
32 18.43 | 2309 | 2398 ' 2531 | 2733 | 2964 | 3086 | 33.86

34 19.54 | 2431 | 2520 © 2609 | 2864 | 3053 i 3175 | 3474

36 2065 | 2531 | 2620 . 2697 | 2952 | 3175 3297 | 3596

425 450 475 | 500 5.25 5.50 5.75 6.00
26 33.86 | 3674 | 3941 | 4196 | 4462 | 4740 | 5006 | 52.73
28 3474 | 3774 | 4029 | 4318 | 4551 | 4829 | 5095 | 353.61
30 3563 | 3841 | 4140 | 4407 | 4662 | 4917 | 5184 | 34.50
32 36.74 | 3952 | 4229 l 496 | 4751 | 5017 | 5273 | 5550
34 3774 | 4063 | 4329 | 4584 | 4851 | 5128 | 5395 | 36.61
36 3863 | 4163 | 4440 [ 4706 | 49.73 | 5217 | 5495 | 57.83

For mitre cuts less than 307, 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 HOURS EACH
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 30 100 | 120 140 160
2"0Or Leas 0.07 0.10 - - 0.07 - 0.10 - - - 0.14
2.2 0.08 0.12 - - 0.08 - 0.12 - - - 0.16
3 0.10 0.14 - - 0.10 - 0.14 - - - 0.19
4 0.14 0.19 - - .14 - 0.19 - 0.26 - 0.28
5 0.17 0.24 -- - 0.17 - 0.24 - 0.30 - .34
6 0.23 0.20 - - 0.23 - 0.30 - 0.3g -- 0.43
8 0.32 0.44 032 10321032 |040 | 0.4 | 052 0.39 | 065 -
10 d.44 0.63 044 044 | 044 | 063 [ 065 ! 0.75 0.33 - -
12 0.48 0.75 0.48 1043 | 059 [ 0.89 | 054! 1.03 - - -
140.D. 0.87 0.89 067 (067 | 0.79 | 098 { 1.14 -- - - -
16 0.D. Q.75 1.10 076 1075 110 | 1.22 | 1.35 - - - -
180.D. 0.94 1.34 094 [1.10 | 1.34 | 1.50 - - - - -
200.D. .14 1.30 1.14 | 154 | 1.65 | 1.82 -~ - - - -
240.D. 1.73 2.20 1.73 | 232 | 2.44 - - - - - -

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

Above man hours are for flame *V™ beveling only and do not include cutting or internal machining. See respective
man hour tabiea for these charges.

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

The above man hours are for wall thicknesses of 7/8” or leas. For wall thicknesses greater than 7/8" refer to man
hours on following pagea.
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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 a0 40 60 80 100 120 ; 140 | 160
2" Or Less 0.33 .36 e - 0.33 - 0.36 - - - 0.87
2-12 0.34 0.37 - - 0.34 - 0.37 - -- - 0.91
3 0.36 0.39 - - 0.36 - 033 ¢ - - 0 - 0.93
4 0.39 0.42 -- - .39 -~ 0.42 - 0.72 - 0.99
5 0.40 0.50 - - 0.40 -~ 0.50 - 0.78 - 1.06
6 0.46 0.59 - - 0.46 - 059 | - 0.83 P 116
8 0.63 0.91 063 | 063 | 063 (081 091 | 105 | 1.18 ' 132 ?
10 .91 1.26 091 (091 (051 126 136 § 1.50 | 1.69 | 2.34 | 2.83
12 097 1.50 097 | 097 [ 118 | 1.7 | 1.87 ! 2.03 | 2.83 { 3.14 | 3.35
140.D. 1.34 .77 1.3¢ | 1.34 [ 157 | 1.97 | 228 § 2.93 | 3.21 | 3.78 | 3.97
16 0.D. 1.30 220 1.5¢ { 1.50 { 2.20 | 244 ] 2,60 | 3.50 | 3.78 ! 425 § 482
18 0.D. 1.89 i 2.68 1.89 ( 220 | 2.68 | 299 3.21 | 4.25 | 4.54 | 5.10 | 5.95
200.D. 2.28 2.99 228 | 3.07 | 331 | 354 454 | 501 | 5.29 [ 614 | 699
24 0.D. 3.46 4.41 346 | 465 ; 488 [ 614} 633 | 690 | 7.65 | 8.60 | 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 iner1 arc root pass
welding.
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BEVELING HEAVY WALL PIPE FOR WELDING
“U” Type Or Double Angle Bevels

Labor For Straight Pipe Only
Carbon Steel Material

NET MAN HOURS EACH

Nominal WALL THICKNESS IN INCHES

Pipe

Size 750 1.00 1.25 150 1.75 2.00 225 2.50
3 1.54 1.57 - - - - - -
4 1.57 L.61 1.70 1.89 - - - -
5 - 1.73 1.76 2.14 2.39 2.71 - -
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 - - 265 2.96 3.34 3.65 4.09 4,66
12 - .- - 334 3.59 4.09 4.34 5.10
14 - - - 3.84 3.97 4.41 4.91 5.61
16 - - - - 4.60 5.29 5.98 .35
18 - - - - - 5.98 .35 T.31
20 - - - - - 6.55 7.31 8.25
22 - - - - - - - 8.94
24 - - - | - - - - 10.14

2.75 3.00 325 5 330 3.75 4.00 4.25 1.50
10 5.04 5.35 - - - .- -
12 5.67 .11 635 | T.08 - - - -
14 6.24 6.74 706 | 8.00 8.60 9.39 - .
16 7.12 7.69 8.25 . 894 9.70 10.65 .- -
18 8.00 8.60 939 . 10.14 10.96 12.16 - -
20 8.82 9.51 1046 ' 11.40 12.35 13.42 14.55 15.62
22 9.89 10.71 1140 | 1286 13.80 14.87 16.09 17.20
24 10.96 11.91 1291 | 1411 14.87 16.50 18.02 19.72
i
4.75 5.00 525 | 350 5.75 6.00

20 16.69 17.70 1890 i 19.91 21.10 22.17

22 18.39 19.59 2066 ' 21.80 22,99 24.25

24 21.29 2243 2381 2520 26.46 27.91 |

For General Notes. see the bottom of pages 13 and 16.
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BEVELING LARGE O. D. PIPE FOR WELDING

Labor For Straight Pipe Only
Carbon Steel Material

NET MAN HOURSEACH

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 .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 9.51 989 | 10.27 10.52
36 457 5.48 5.86 9.89 | 1027 10.65 10.96 11.34
38 5.17 6.08 633 | 1085 | 1086 | 1147 | 1230 | 1247
40 5.76 6.65 693 | 1140 | 1191 12.41 12.92 13.42
42 6.43 7.34 759 ] 1247 | 1292 | 1361 14.11 14.55
44 7.28 8.03 838 | 13.80 | 1436 | 1481 15.31 15.81
46 8.16 8.82 923 | 1506 ! 1556 | 16.19 16.76 17.20
48 9.23 970 | 1002 § 1651 | 17.01 17.51 18.21 18.65
54 10.38 | 1081 1128 | 1858 | 19.14 | 1970 | 20498 | 2095
80 11.54 | 12.13 1233 | 2064 | 21.26 | 2189 | 2276 | 23.31
2.25 2.50 2.75 3.00 3.25 350 | 335 4.00

26 869 | 1121 1206 | 1310 | 1411 15.31 16.00 17.7
28 9.39 | 1191 12.41 1342 | 1449 | 1581 16.57 18.14
30 9.89 | 1247 | 1285 | 1380 | 1522 | 1632 | 1701 18.71
32 1046 | 13.10 13.61 14.36 | 1562 | 1632 751 19.22
34 11.09 | 1380 | 1430 | 14.81 16.25 17.33 18.02 | 19.92
36 11.72 | 1436 | 14.87 15.31 1676 | 1802 ¢ 1871 | 2041
4.25 4.50 4.75 5.00 5.25 550 | 575 6.00
26 1922 | 2085 | 2227 | 2381 | 2533 | 2690 | 2841 | 2993
28 1972 | 2142 | 2287 | 2451 | 2583 | 2741 | 2892 | 3043
30 20.23 | 2180 | 2350 | 2501 | 26.46 791 | 2942 | 3093
32 2085 | 2243 | 2400 | 2552 | 2696 | 2848 | 2993 | 31.50
34 2142 | 2306 | 2457 | 2602 | 2733 | 2911 | 3062 | 3213
36 2192 | 2363 | 2520 | 2671 | 2822 | 2961 | 3119 | 3282

For General Notes, see the bottom of pages 45 and 6.
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49
THREADING PIPE—INCLUDING CUT
Labor for Cutting and Threading Only -
Carbon Steel Material
NET MAN HOURS EACH
Pipe Standard Extra Hvy.
Size Pipe & Pipe & SCHEDULE NUMBERS
Inches 0.D. Sizes O.D. Sizes

/8" Thick 1/2" Thick 20 30 40 60 80 100 | 120 140 160
27 or less 0.17 0.25 -- - 0.17 - 0.25 -- -- - 0.36
2-1/2 0.23 0.34 -- - 0.23 - 0.34 - - - 0.40
3 0.25 0.26 - - 0.25 - 036§ - - - 0.49
4 0.36 0.49 - - (.36 -- 0.49 -- 0.71 - 0.76
3 (.46 (.66 -- - 0.46 - 0.66 - 0.77 - 0.91
6 0.59 0.79 - - 0.59 - 0.79 - 1.00 - 1.14
8 0.832 1.14 0.82 |0.32 | 082 | 1.07 | 1.14 ! 139 | 135 | 1.73 | 2.02
10 1.17 1.56 LI7T {1 LI7 [ 117 | 1.536 | L7 : 207 1 2,19 | 261 | 3.09
12 1.30 2.07 130 [ 1.30 [ 1.75 | 2.33 | 2.36 j 2.69 | 3.09 ; 351 | 3.71

140.D. L.75 2.26 L75 [ 155 | 226 | 2.30 | 257 l 3.26 | 3.51 - -

16 0.D. 201 2,92 201 | 201§ 292 | 314 351 l 351 | 4.13 - s

180.D. 2.50 3351 250 }3.09 | 351 } 3.71 ] 4.13 4359 .- - -

200.D. 3.00 4.00 3.00 ! 400 481 | 5.22] 5350 ! - -- -- --

24 0.D. .39 5.84 139 |613 | 650 | 672 700 ~ | - | - | -

Above man hours are for die cut IPS pipe threads only.
For shop make-on of serewed 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

Li2orless | ... ... 004 & . 0.04

L [ 004 | 0.06

I 004 ¢ oL 0.08
-4 | 006 | 0.1

U2 0068 | e 0.1

1.3 1 Q.07 | 0.2

2 008 1 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. anchers, supports, lugs. ete.
If preheating is required. add 100% to the above man hours.

DRILLING HOLES IN WELDED ATTACHMENTS

Carbon Steel Material

MAN HOURSEACH
Thickness of HOLE 3IZE
Plates. Angles - .
Ewc. in Inches 3/47 and Smaller 7/8",1"and 1-1/8" . i-14"1-1/2"and 2" : 2-1/4" and 2.1/2"
1/2" or less 0.20 0.24 0.28 : 0.39
34 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 1.44 2.03

Unlisted thicknesses of plate or sizes 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 will be charged at .05 man hours.

The above man hours are for drilling holes in flat carbon steel plate and suructural shepes only.
‘For drilling holes in pipe or other contoured objects. perpendicular w contoured surface. add 1005 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 Qutside Diameter
Net Man Hours per End of Machined Backing Ring
Standard Doubie
Extra Strong Extra Strong Net,
Size & Sch. Nos. to & Sch. Nos. Size Man Hours

Inches 100 Inclusive 120, 140 & 160 Inches per End
2orless 0.4 0.8 2or less 0.5
2.1/2 0.4 0.6 2-1,2 0.3
3 0.4 0.6 3 0.6
3-1/2 04 0.7 312 0.6
4 0.6 a7 4 0.7
3 0.7 0.3 5 0.3
6 0.7 0.9 6 0.9
8 0.9 1.1 8 1.2
10 1.0 1.3 18 1.7
12 1.1 13 12 2.1
140D 1.3 1.3 14 a6
160D 1.5 2.1 16 32
180D 1.8 24 18 . 3.9
200D 2.1 2.9 20 4.7
240D 2.9 3.3 24 71

Machining: Man hours for machining the inside of straight pipe are for any taper bore from 10° through 30°
inciuded angle. For machining the ends of bends add 100% te the above man hours. For counterboring (up
to 2 maximum of 2” in length), add 30% to the above man hours. For machining 0 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.

Butilt-Up Ends: Man hours for built-up ends are for building up the L.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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MACHINING INSIDE OF LARGE O.D. PIPE

Built-Up Ends
Carbon Steel Material
Machie MAN HOURS PER END LD. Build-Up

achining Inside of Straight Pipe Onlv with

gil?é WALL THICKNESS IN INCHES Weld Metal

Size 500 to 151t 2.26to 301w 431w Man Hours

Inches 1.50 2.25 3.00 4.50 6.00 Per End

26 3.74 4548 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
32 495 5.75 6.50 8.22 10.18 23.58
34 5.58 6.27 7.13 8.80 10.70 29.67
36 6.27 7.02 1.76 9.32 11.27 35.31
38 7.02 7.82 8.63 10.00 11.90 © 4140
40 7.82 8.63 9.5 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
48 10.41 11.27 12.36 13.23 14.89 74.00
48 1139 12.25 13.28 1415 15.76 83.43
54 12.81 13.78 14.94 15.92 17.73 ‘ 93.86
80 14.24 15.31 16.60 17.69 19.70 104.29

Machining: Man hours fer machining the inside of straight pipe are for any taper bore from 10° through 30°
inciuded 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% w 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.

Cuzting 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 huilding 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.

(o
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BORING INSIDE DIAMETER OF PIPE
AND INSTALLING STRAIGHTENING VANES

NETMAN HOURSEACH

Nominal Boring LD. Installing Straightening
Pipe Size of Pipe Vanes
Inches Carbon Steel Carbon Steel Alloy
4 8.3 6.4 9.6
5 99 74 111
6 11.3 9.1 12.9
8 14.8 10.7 16.0
10 17.7 11.8 17.7
12 21.7 13.2 201
14 25.0 149 22.3
16 30.0 16.5 25.0
18 37.3 18.7 28.0
20 48.3 21.0 31.5
24 87.0 256 3835
26 - 30.4 45.8
28 - 33.8 30.7
30 - 38.9 383
32 - 45.0 67.7
34 - 30.7 76.2
36 - 33.3 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 [.D. of pipe is
not required. If boring L.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
Pipe Flow Nozzles Pipe Flow Nozzles
Size Carbon 0.D. Carbon

Inches Steel Alloy Inches Steel Alloy

i 3z.9 384 26 140.3 168.4
5 T 414 . 28 160.7 188.1
6 39.8 46.1 30 184.2 211.8
B 46.8 53.0 a2 210.6 239.2
10 53.4 61.6 34 240.4 268.0
12 60.2 70.0 36 2704 3029
140.D. 65.8 773 38 303.0 3424
160.D. 74.2 87.6 40 3394 386.9
180.D. 83.7 99.3 42 380.1 437.3
200.D. 94.1 1133 - - -
24 0.D. 118.8 144.7 - - -

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 Onliy

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

NET MAN HOURSEACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS
Size & QD Sizes | & OD Sizes
Ins. 3/8"Thick | 1/2"Thick | 20 | 30 | 40 | 60 | 80 | 100 {120 | 140 | 160
2 0.2 0.3 - -~ lo2| - }fosz | - - - | 04
2-1/2 0.3 0.4 - - o3| « | 0s | - - - | 05
3 0.4 0.5 - - | 04 « |05 | - - - | 086
312 0.4 0.5 - - ] oa| «- {as | - - - | o8
4 0.5 0.6 - - 0.5 . 0.6 - 0.8 - 0.8
5 0.6 0.8 - - | o6 - o8 | - Jos | - | 09
6 0.7 0.9 - b= 0T - toe | - 11| - 1.3
8 : 0.8 1.1 08 "08 08 1111 !5 {16 20| 21
10 11 15 tro Ll |11 fo1s | l2o |23 28] 32
12 | 1.3 1.7 13 113 | 161 19 | 24 [ 28 ! 32| 37| 45
| :
140D | 16 2.1 1.6 P16 | 18] 257 30 | 37 |42 19| 58
|

160D | 1.9 2.8 19 19| 25 | 32| 38 | 46 51 | 62| 72
180D , 2.2 3.0 22 (26 | 35 ) 42 | 51 |59 |67 ) 72| 89
200D ; 2.8 3s 26 {35 | 44 | 53 { 63 | 74 |83 | 94| 109
240D | 3.1 42 31 145 ) 54 | 66 | 79 | 88 | 99 [123]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.
Manr Hours: Man hours for preheating are additional 1o 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 HOURS EACH
Nominal WALL THICKNESS IN INCHES

Pipe

Size 750 1.00 1.25 1.50 175 2.00 2,25 2.50
3 0.9 1.0 - - -- - -- -
4 1.2 1.3 1.5 1.7 - .- - -
3 - 1.6 1.8 2.0 21 2.4 - -
8 -- ) 18 2.1 23 2.5 2.7 2.9 -
8 - 25 29 31 3.3 3.7 3.8 4.1
10 - - 3.5 3.7 4.0 1.6 49 5.3
12 - - - 5.2 56 5.9 6.3 6.8
i4 - - - 6.2 s 7.1 7.7 8.1
16 -- -- - - 80 8.5 89 9.8
18 . - - - - 104 11.0 116
20 -- - - - - 11.9 12.8 13.5
22 - - - - - - - 14.86
24 - - - - - - - 15.8

2.75 3.00 3.25 3.50 3.75 +.00 4.25 4.30
10 6.0 6.4 - - - - - -
12 7.3 7.7 8.3 8.8 - -- -- --
14 8.7 9.2 9.8 10.4 11.0 118 - -
16 10.4 11.0 11.6 12.4 13.2 14.1 - -
18 12.5 13.4 14.2 15.0 15.9 16.3 - -
20 14.4 15.4 16.4 17.4 18.5 19.4 20.3 21.3
22 15.6 16.8 17,7 18.9 20.2 214 223 23.7
24 16.8 18.0 19.3 20.5 219 23.5 241 25.6
4,75 3.00 5.25 5.50 3.75 6.00

20 224 23.5 24.8 26.0 27.2 28.6

22 24.8 26.0 25.2 28.6 207 0.8

24 27.2 28.6 29.7 30.9 322 335

For General Notes, see the bottom of page 3.
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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,

NETMAN HOURSEACH
WALL THICKNESS IN INCHES
0.D.
Pipe 300

e Inches or less 750 1.00 1.25 1.30 1.75 2.00 2.25
26 6.4 7.2 8.7 10.6 12.3 13.6 15.3 17.4
28 7.0 7.8 9.2 11.1 13.0 14.4 16.5 18.6
30 75 81 10.0 119 138 15.3 17.6 19.9
32 78 8.7 10.4 12.3 14.6 16.2 186 | 210
34 8.5 9.2 11.0 13.4 158 17.4 19.7 22.5
36 9.1 10.0 11.7 14.6 17.4 19.1 21.3 24.6
38 9.2 10.6 12.7 13.5 18.3 31.0 24.0 27.0
40 8.5 114 13.8 16.5 21.4 23.0 26.3 29.8
42 10.2 12.2 149 T 23.8 25.4 28.9 32.7
44 11.0 13.0 16.5 20.3 24.8 279 319 36.7
16 11.8 13.9 18.0 223 26.7 30.6 343 39.1
48 2.7 14.9 193 242 287 33.3 38.0 42.8
54 11.3 16.8 21.9 27.2 32.3 37.5 12.7 47.9
60 15.9 18.5 24.4 30.2 35.9 41.6 473 53.3
2.30 2.75 3.00 3.25 3.50 375 4.00 4.25
26 19.3 21.1 23.0 249 26.8 28.6 30.5 32.4
28 20.5 223 24.6 26.1 28.0 29.9 31.8 33.7
a0 21.8 23.7 95.7 272 29.2 31.0 33.3 34.8
32 22.9 24.8 27.0 23.4 30.3 32.2 34.4 36.0
34 24.4 26.3 28.4 29.9 319 33.7 359 37.5
36 25.6 28.4 30.5 32.1 34.0 35.9 380 39.7

4.50 4,75 5.00 5.25 5.50 3.75 6.00

26 34.3 36.2 38.0 39.9 41.8 43.7 456

28 35.6 37.3 39.2 411 43.0 1449 47.2

30 36.7 38.6 40.5 2.4 44.1 46.0 48.3

32 37.8 39.7 41.6 43 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 (remeral Notes. see the bottom of page 3.
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PREHEATING 80° NOZZLE WELDS

Carbon Steel, or Alloy Materials

For Temperatures Up 1o 400°F
NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS
?nuse ﬁrgp'riﬁs 3;/;)"1) Tii’;ff 20 | 30 | # | 60 | 80 100 | 120 | 140 160
2 0.4 0.5 - - 104 « |05 ]| - - - | os
2.1,2 0.5 0.6 - - los | - |Jos | - - - | 08
3 0.5 0.8 - - o5 - | o8] - - - | 09
3-1.2 0.6 0.8 - - o6 | - |os]| - - - -
4 0.8 0.9 - - o8| - o9 « | 12| ~ | 11
5 0.9 1.2 - - 098] « | 12| « | 14] - | 16
6 11 1.6 - - 1| o e - | 17| - | 21
8 1.4 18 14 | 14 14| 17 | 18] 23| 26| 30| a3
10 17 2.3 L7 | o1t I 17| 23 | 26| 32| 38| 44| 50
12 2.1 2.8 210 21§ 24130 |38 44 51 59 10
140D 2.5 3.2 25 | 25 30 39 | 50 56| 686 73| 89
160D 2.9 39 29 | 28 39 | 50 [61 ] 72| 83 ] 91 | 1158
180D 36 4.7 36 41 53| 67 | 81| 89 108 | 114 | 144
200D 4.7 5.5 42| 53 ; 70| 86 [100 | 116 {132 [ 135 155
240D 5.1 6.6 51| 7.2 { 8.7 | 106 [12.8 | 140 | 16.0 | 167 | 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 preheaiing 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% t 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 0.D. 90° NOZZ1LE WELDS

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

NETMAN HOURSEACH

0.D. WALL THICKNESS [N INCHES
Pipe ;
Sizes 500 750 100 | 135 1.50 175 2.00 2.25
i
26 8.2 9.1 10.9 13.2 15.5 17.0 195 21.9
28 8.7 9.7 o e 16.3 18.0 20.7 235
30 9.2 10.3 125 | 149 17.4 19.3 22.1 25.0
a2 9.8 10.9 13.1 15.7 18.3 0.3 93.3 26.3
34 10.7 117 133 | 169 19.7 21.8 24.8 28.3
1
36 11.4 125 148 183 218 23.9 273 30.9
38 12.1 13.4 60 | 193 24.2 26.3 30.1 340
40 13.0 14.4 17.2 | 208 26.9 29.0 33.1 37.4
42 13.7 15.3 185 ; 23 288 | 320 36.4 411
18 157 175 211, 253 329 36.6 416 47.0
54 176 197 | 238 . 287 [ 370 | 4Ll | 468 | 523
60 196 21.9 26.4 319 411 57 52.0 58.7

Pipe Thickness: The size of the nozzle and the wall thickness of the header or nozzie ‘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 weids 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 Steei Materials
Temperatures to 1400°F.
NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS
Size | & ODSizes | & OD Sizes ! i :
Ins. 3/8" Thick 12"Thick | 20 | 30 i 40 | 60 | 80 | 100 | 120 ! 140 | 160
2 2.3 2.4 N Y T (RPV WIS R D P X
2.1/2 2.4 25 [ RS i R Y- R R e
3 2.5 2.6 sl - 25| - | 28 - 1 -1 = |30
3.1/2 26 2.7 | - ia26| - |27t~ - - |33
|
3 2.6 3.0 - - 26| - la0i - 31 - |34
!
5 3.0 3.2 - . l30| - | 32| - 35! - {387
6 3.2 36 ~| - 82 - | 38| ~ |37 - |43
8 36 4.0 36| 36 | 36| 37| 40| 43 451 47 | 50
10 3.9 4.3 39| 38 39 | 43| 45| 48| 50 ' 53 ;57
12 43 4.7 43 | a3 [ a5 | 49| 51| 55| 58 . 80 | 63
140D 47 5.0 a7} a7 V50 |53 57| 60| 61 67 I70
160D 5.0 5.4 50| 50 54| 58| 61| 66| 68 72 |72
180D 5.4 5.8 54 | 56 : 58 | 62) 68| 70 T4 - 38 | 86
200D 56 5.9 56 | 58 62{66) 70| 781 81 85 094
a o
240D 6.0 6.2 60 | 64 1 68 | 72| 78| 86 | 89 95 |106
: | -

Pipe Thickness: For Stress relieving butt welds and flange welds, the wall thickness of the pipe
determines the man hours that will apply. For siress 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.

Man Hours: The total man hours for stress relieving shall be determined as follows:
(1} By computing the total of all weids contained in the complete requirement figure on the basis of local
stress relieving unit man hours;
{2) By totaling ail 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 havinga
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 1.50 115 2.00 225 2.50
3 45 4.7 - . - - - . -
4 47 5.2 56 60 - - - -
5 - 5.5 59 . 63 8.7 7.2 - -
6 - 5.9 63 68 7.2 7.9 a3 -
8 - 8.5 63 14 7.3 8.3 a9 9.5
10 - - 1. 17 1 8.6 9.0 9.3
12 - - - 19 8.4 9.0 9.5 10.1
14 - - - 8.4 9.0 9.3 10.2 10.3
16 - - - - 9.4 10.1 10.7 114
18 " - - - - 10.7 1.4 12.2
20 - - - - . 116 12,4 ‘13.2
22 - - - - - - - 14.3
24 - - - . - . - 15.4
2.75 3.00 3.25 3.30 275 1.00 325 130
10 10.4 11.0 - - T -
12 10.8 11.6 12.3 13.2 - " [ -
14 1.8 12.4 13.2 14.1 14.3 159 | - .
16 12.2 13.0 13.9 14.7 157 | 168 - .
18 13.0 13.9 14.7 15.9 169 | 181 - -
20 14.1 15.1 16,0 i7.0 18+ ¢ 197 a1 223
22 15.1 16.7 17.4 18.5 19.3 21.1 23 23.3
24 16.4 17.5 18.7 19.9 21.3 22.6 21.0 25.3
4.75 5.00 5.25 5.50 5.75 6.00
20 23.8 25.2 2.5 . 279 29.3 30.7
22 25.2 26.6 279 ; 203 30.7 32.1
24 26.6 28.0 293 | 307 32.0 33.4

For Generai Notes. see the bottom or page s50.
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LARGE O.D. LOCAL STRESS RELIEVING

Butt Welds, Nozzle Welds or Any Type of Flange Weld

Carbon Steei Material
Temperatures to 1400°F.

For General Notes, see the bottom of page 60.

NET MAN HOURS EACH

0.D. WALL THICKNESS [N INCHES

Pipe

Size 355 .500 750 1.00 1.25 1.50 "1.75 2.00 2.25
26 7.9 85 9.8 10.3 11.0 12.3 14.2 16.1 18.5
2% 8.3 2.1 10.6 11.0 12.0 13.2 154 17.4 19.9
30 9.0 9.8 11.4 12.1 12.8 14.5 16.7 18.7 21.4
32 9.8 10.7 12.4 13.0 13.7 15.7 18.1 20.2 23.0
34 10.8 1L.7 13.5 14.1 14.9 17.0 19.6 21.6 243
36 11.8 12.8 14.8 15.7 16.8 18.7 21.3 23.5 26.6
38 128 14.0 16.3 17.4 18.8 20.8 23.5 25.5 291
30 140 15.3 17.9 19.4 211 231 25.8 T8 317
42 155 16.9 19.7 21.4 23.7 25.7 28.3 30.4 34.5
) 17.3 18.7 21.5 23.5 25.8 28.3 31.1 34.1 37.2
46 19.0 20.5 23.4 26.0 28.4 313 34.2 7.2 40.4
48 212 22.6 25.4 28.4 311 34.2 37.3 40.3 433
54 24.8 25.4 28.6 azo 350 38.5 42.0 453 i
60 26.4 28.2 31.8 35.5 38.9 42.8 46.6 50.4 55.3

2.50 2.75 3.00 3.25 3.50 3.75 4.00 435 4.50
26 20.7 23.0 25.3 27.6 29.9 32.2 34.5 36.5 39.1
25 222 24.5 26.8 29.1 1.4 3.7 36.0 38.3 40.3
30 23.7 26.0 28.3 30.6 329 35.1 37.4 39.7 42.0
32 25.3 27.6 29.8 321 34.4 36.7 39,0 41.3 436
34 26.8 29.1 314 33.0 36.0 38.3 406 42.9 45.2
36 28.9 31.2 32.4 35.1 38.1 40.4 427 45.0 47.3
475 5.00 5.25 5.50 5.75 6.00

26 414 43.7 45.9 48.2 30.5 52.8
28 428 45.1 47.4 497 52.0 54.3
30 443 46.6 489 511 53.4 55.7
32 459 48.2 50.5 52.7 35.0 57.3
34 475 49.8 52.1 54.3 56.6 58.9
36 49.9 51.8 54.1 56.4 58.7 61.0

R
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FULL FURNACE STRESS RELIEVING AND
HEATING TREATMENT

Carbon Steel and Alloy Materials

NET MAN HOURS

Fahrenheit Temperature Per Hundred Pounds
0°t01250% Inclusive . . . . . v h . e e e e e 0.3
1251° to 1400° Inclusive. . . . . . e e e e e e e 0.4
1401° to 1700° Inclusive. . . . . . e e e e e e e e e e 0.7
1701° to 2200° Inclusive. . . . . 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 relieved or heat

treated. To calculate the man hours forthis 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 IN SPECTION
X-Ray or Gamma Ray Inspection of Butt Welds
... Carbon Sieel Materia]
NET MAN HOURS EACH
Wall Thickness Wall Thickness
Nominal Greater Than Greater Than

Pipe Wall Thickness Exzra Strong Scheduie 120 Thn

Size Thru Extra Strong Thru Schedule 120 Double Extia Stror
2 or less 0.55 - 0.98‘
3 0.75 - 0.98
4 0.85 0.98 1.10
5 0.93 1.07 1.20
6 1.04 1.20 1.36
8 1.17 1.34 1.52
10 131 1.50 1.71
12 149 1.71 1.94
14 1.62 : 1.86 2.10
16 1.81 2,08 235
18 202 2.32 2.62
20 2.22 ] 2.56 2.90
24 274 ‘ 3.15 3.55

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

option of the client.
For radiographic inspection of mitre butt welds add 50% 0 above man hours.
For radiographic inspection of slip-on flange weids add 100% to above man hours.

Fer radiographic inspection of nozzle welds add 200% to above man hours.
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HEAVY WALL RADIOGRAPHIC INSPECTION
X-Ray or Gamma Ray Inspection 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 1.06 1.17 - - - - - -
4 1.17 1.22 1.25 1.41 - - - -
5 - 1.28 1.36 1.47 1.55 1.68 - -
€ - 1.36 1.47 1.55 1.68 1.79 1.92 -
8 - 1.49 1.60 1.71 1.85 1.95 2.10 2.35
10 - . 1.78 1.87 2.05 2.14 2.30 2.53
12 - - - 2.03 221 2.34 2.51 2.67
14 - - - 2.24 2.38 2.38 274 291
18 - - - -- 2.59 2.77 294 3.15
18 - - - - - 3.02 3.25 3.44
20 - - - - - 3.31 3.5¢ 3.76
22 - - -- - - - -- 4.19
24 - - - - - - - 1.62
2.75 3.00 3.25 3.50 3.75 £.00 1.25 4.50
10 2.70 2385 - - -- - - -
12 2.85 3.07 3.25 3.47 .- -- .- -
14 3.10 a1 3.50 3.76 4.00 4.27 - -
16 339 3.60 381 4.11 4.37 4.62 - -
18 3.70 3.95 421 4.45 4.77 53.12 - -
20 4.00 4.27 4.54 4.83 5.16 3.30 3.37 6.22
22 4.46 4.77 5.19 3.41 5.76 6.19 6.51 7.01
24 4.94 3.30 5.66 598 8.42 6.35 T.49 7.79
4.75 5.00 3.25 5.50 5.75 .00
20 6.61 6.98 7.33 7.70 8.03 8.40
22 7.30 7.65 8.00 8.35 a.72 9.07
24 8.08 8.34 8.66 9.06 9.44 9.32

For General Notes. see the bottom of page 6.
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LARGE O.D. RADIOGRAPHIC INSPECTION
X-Ray or Gamma Ray Inspection of Buitt Welds

Carbon Steel Material
NET MAN HOURS EACH

0.D. WALL THICKNESS IN INCHES

Pipe 750

Size or Less 1.00 1.25 1.50 175 2.00 2.25 2.50
26 3.15 3.31 3.44 3.71 3.97 +.27 4.56 4.80
28 365 378 3.94 4.19 4.46 4.75 5.07 5.42
30 4.40 4.56 4.69 4.94 5.23 5.50 579 6.18
32 5.44 5.57 5.70 5.98 6.27 6.54 6.80 7.17
34 6.74 6.890 7.02 7.30 7.57 7.84 8.13 8.50
36 8.29 845 8.59 B.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 18.36 -
48 19.86 20.06 20.29 2051 21.04 21.30 21.62 -
54 2234 22,57 22.33 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 6.36 7.06 T.49 8.32 8.70
28 584 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 8.36 9.58 9.95
32 7.57 8.32 8.51 8.83 9.33 9.86 ° 10.59 10.94
34 B.90 263 9.86 10.16 10.66 11.17 | 1192 12.29
36 10.48 11.22 11.42 1173 12,22 12.75 ; 13.50 13.87
475 5.00 5.25 3.50 5.756 6.00

26 9.00 9.26 9.52 9.92 10.18 10.38
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, zee the bottom of page 64.
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MAGNETIC OR DYE PENETRANT INSPECTION
OF WELDED JOINTS

, All Thicknessgs and Sc_hedqles

NET MAN HOURS EACH
MAGNETIC t DYE PENETRANT

Inscltz::s 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
8 1.7 2.6 2.3 3.5
8 2.0 3.0 ' 2.8 4.1
10 2.5 3.1 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 ; 8.5 9.7
24 OD 5.6 8.5 ' 1.5 11.1

Man hours above are for a single inspection. When s

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

pecifications call for multiple inspections during the progress

Magnetic particle or liquid penetrant inspection of weid 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% ta 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
10;1:; Meagnetic Dye Penetrant
Size Butt Welds Nozzle Weids Butt Welds Nozzle Welds
26 59 88 7.8 11.7
28 6.4 9.5 8.5 126
30 6.9 10.3 9.2 13.7
32 73 10.9 9.7 14.5
34 7.8 116 10.4 154
36 82 124 10.9 16.5
38 8.8 13.1 11.7 174
40 9.3 13.9 12.4 18.5
42 98 14.7 13.0 19.6
44 10.3 15.5 13.7 206
46 10.8 16.3 14.4 21.7
48 11.4 17.0 152 22,6
54 12.8 19.1 17.0 25.4
60 14.3 21.2 1%.0 282

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 welda 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 noxrzle welda.

o
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Hydrostatic Testing of Flanged Ends

Carbon Steel Material

Far Pressures Not Exceeding 4.000 P.S.1.

NET MAN HOURS PER FLANGED OUTLET

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 1.3 1.5 1.6 2.0

3 14 16 1.8 21

4 1.6 1.8 2.0 25

5 1.8 2.0 | 2.2 2.7

6 2.1 2.2 2.7 3.0

8 2.7 3.0 33 3.9

10 3.2 3.7 . 4.2 5.1

12 42 45 5.2 6.8

14 5.0 5.3 ' 6.1 -

16 6.3 6.4 } 75 -

i

18 72 8.1 ' 9.1 -

20 8.5 93 i 10.7 -

24 12.6 14.1 ' 15.7 -

Above man hours are for flanged ends only. See following tables for piain 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 | O.D.Sizes
Inches 3/8"Thick | 1/2"Thick | 20 | 30 | 40 |60 | 80 |100 | 120 | 140 | 160
2"or Less 2.5 28 - - 25 | - [ 28| - - | - | 44
2-1/2" 2.6 3.1 - - 26 | - 314 - - | - 5.0
3 3.0 3.4 - - | 80| - 34 | - - - 5.6
4 35 42 - - 35 { - | 42| - 57| - | 64
5 3.9 4.6 - - 39 | - 46 | ~ 62| - 7.4
6 44 5.1 - - 4.4 - 5.1 - 7.0 - 8.4
8 49 5.8 49 | 491 49 | 53| 58| 70| 82| 92 |101
10 55 6.3 56 | 51| 55| 63| 73| 87! 98 112 |125
12 6.1 7.0 61| 61| 67 ) 79| 95 |109]| 122/ 137 | 156
140.D. 6.8 7.8 68 | 68 [ 74| 9.0 110 | 124 140 162 | 189
160.D. 7.8 8.8 78 | 78| B8 |111 | 134 {154 173 204 | 23.9
180.D. 9.1 10.4 81| 98115 |137 | 169 192 219 25.1 | 203
200.D. 10.1 11.9 101 | 119 | 140 (169 {206 | 238 | 26.9 | 30.7 | 36.2
240.D. 135 154 135 | 156 [ 206 |25 | 313 | 358 | 4201 | 47.3 | 54.3

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

For Pressurea Not Exceeding 4,000 P.S.L

Carben Steel Material

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
37 or less 6.3 6.9 - - - - - -
4 7.2 7.5 79 a5 - - . -
5 - 8.2 8.7 8.2 10.5 129 - -
& - 9.5 10.3 10.8 13.9 16.3 19.0 -
] - 11.5 12.1 13.8 17.3 20.1 23.7 28.6
10 - - 13.5 18.9 21.0 24.3 285 335
12 - - - 20.5 24.3 28.6 339 39.2
14 - - - 23.4 27.7 325 38.1 45.0
16 - - - - att 37.2 43.4 51.9
18 u - - - - 415 48.4 57.2
20 - - - - - 48.4 57.2 69.2
22 - - - - - - - 75.6
24 - - - - - - - 82.2
2.75 3.00 3.25 350 | 375 4.00 4.25 4.50
10 38.3 4.0 - - i - - - -
12 44.8 51.3 57.8 660 | - - - -
14 51.1 58.0 85.7 744 | 848 95.2 - -
16 58.8 675 76.2 865 | 987 112.5 - -
18 65.7 76.2 B6.5 993 ! 1133 129.7 - -
20 78.3 88.3 101.2 1142 7 129.7 147.1 166.8 180.9
22 86.0 96.9 110.3 1246 | 1417 161.0 182.5 202.0
24 93.5 103.4 119.5 1351 : 154.0 1749 198.3 218.7
!
415 5.00 5.25 550 | 575 6.00
20 198.3 212.4 226.6 2360 | 262.7 280.1
22 214.0 229.7 251.4 264.0 289.2 308.3
- 24 233.5 251.4 274.7 2879 | 3115 333.2

Above man hours are for plain or beveled ands 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

Nominal

Pipe Over Over Qver Over

Size Upto 1” 1"t0 2” 2"10 2-1/27 2-1/2"t0 4" 4"to 6"

2-1/2,3,4 16 1.7 - - -

5,6.8 1.8 1.9 23 - --

10.12 1.9 2.1 2.5 3.5 -
14,16, 18 2.0 22 26 3.7 -
20.22,24 2.2 2.3 2.7 3.8 5.9
26.28. 30 2.5 2.8 2.9 “ 1.2 6.3
32.34.36 27 2.9 3.2 44 6.6
38.40, 42 2.9 3.2 3.5 +.9 73
44. 46, 48 3.2 3.5 3.8 5.8 3.8

54, 60 4.0 13 4.7 7.2 10.8

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

For openings larger than 17 in diameter add 25% to the above man hours for each 14" 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 (scaie) 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 0.8 14 2.5
4 0.9 18 2
8 1.0 18 as
8 1.3 20 3.9
10 1.6 24 4.6

[ 12 1.9 -- -

Miscellaneous X-Rays: If specified, the following 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 shouid 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
tnan 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'" — Cuils containing 100 Ft. and More

1/2" PIPE 3/4" PIPE
Schedule 10-60 Scheduie 80-160 Schedule 10-60 Schedule 80-180
Diameter of
Coil (C-C) A B cC 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" 0.05j 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 10-80 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| C.06| 0.05| 0.0710.06 |0.05 | 0.08 |0.06 !0.06 | 0.08 |0.07! 0.06
36 to 60" 0.07 0.05] 0.05 0.07|0.05 |0.05 }{ 0.07 [0.06 |0.05 | 0.08 ;0. 06| 0.06
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 | D.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~ 0.08( 0.08f 0.07 | 0.10|0.08 |0.08 | 0.12 |0.09 |0.08 | 0.13 [0.10( 0.09
36" to 60" 0.09| 0.07| 0.06} 0.09(0.08 |0.07 ] 0.09 |0.09 {0.08 | 0.11 [0.10{ Q.08
60" and over | 0.08| 0.07] 0.06 | 0.09) 0.07 {0.07 | 0.09 |0.08 |0.07 | 0.11 |0.09] 0.08

Work lcluded: Man hours include bending only. All welding, handlng 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 sterage to erection site and
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.

75
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HANDLING AND ERECTING STRAIGHT RUN PIPE

DIRECT MAN HOURS — PER FOOT

Pipe SCHEDULE NUMBERS
Size
Inches 10 to 80 80 to 100 120 tc 180
1/4 0.18 0.17 0.18
3/8 0.18 0.17 0.19
1/2 0.18 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 0.28 0.34 0.43
8 0.28 0.38 0.50
8 0.34 0. 48 0.85
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 0D 1.03 1,32 1.81
24 OD 1. 15 1. 49 2.04

TR

Man hours include all labor for unicading 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 brasa, 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 | .750 1.00 1.25 1.50 L7 200 2.25 2.50
3'orless | 0.36 0.43 - - - P - -
4 i 040 0.48 0.56 0.65 - b - -
3 Lo 0.54 0.65 0.76 037 . 0.98 - -
6 o 0.60 0.71 0.81 109 . 119 1.30 -
8 - 0.71 0.80 0.95 110 i 125 1.40 1.57
10 - - 0.95 1.00 118 ' 136 1.54 1.72
12 - - - 1.17 134 @ 151 1.69 1.86
14 R - - 1.35 150 | 166 1.81 1.87
16 - - - - 1.56 1.73 1.89 2.07
18 - - -~ - - 1.78 1.96 2.15
20 - - - - - 1.80 1.98 2.22
22 - - - - - - - 2.28
24 - - - - - - - 2.33
2.75 3.00 3.25 3.50 375 1 400 125 4.50
10 1.98 2.24 - - -t - -
12 2.14 2.42 2.73 3.09 - - - -
14 2.26 2.56 2.89 3.27 387 1 107 - -
16 2.38 2.69 3.04 3.43 334 ! 128 - -
13 2.47 2.79 3.16 3.57 398 ;143 - -
20 235 2.89 3.27 3.69 +13 439 5.09 5.60
22 2.62 2.96 3.34 3.78 +23 470 5.21 - 5.73
24 . 271 3.06 3.46 3.91 4371 436 5.39 5.92

P 475 5.00 5.25 5.50 575 1 800

| 618 8.71 7.25 7.55 838 | 397

22 | 631 6.88 7.43 8.02 3.58 9.18

24 | 8.2 7.10 7.67 8.29 887 | 949

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

Man hours do net include welding, bolt-ups, make-ons or scaffolding. See respective tables for these items.
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HANDLING AND ERECTING LARGE O.D.

STRAIGHT RUN PIPE
Carbon Steel Material
NET MAN HOURS PER FOOT
oD. | 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 1.24 145 1.54 1.61 1.94 2.03 2.17
28 1.33 1.40 1.54 1.71 1.87 2.01 2.17 2.33
30 142 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 3.41
10 1.98 2.09 2.28 2.48 2.67 2.97 3.31 3.59
42 2.15 2.26 2.46 268 | 288 3.20 3.58 -
4 2.25 2.37 2.58 281 | 302 3.35 3.75 -
46 2.36 2.47 2.70 293 | 316 3.51 3.92 -
48 2.51 2.64 2.88 314 | 335 3.73 4.13 -
54 2.87 3.02 3.29 359 | 383 4.26 4.72 -
60 3.23 3.40 a7 404 431 4.78 5.31 -

2.50 2.75 3.00 325 - 350 3.75 4.00 4.25
26 2.41 2.78 3.08 349 | 392 4.40 4.91 5.41
28 2.47 2.84 3.16 354 396 4.46 4.96 5.45
30 2.68 2.89 3.21 3.59 4.00 4.52 5.05 5.56
a2 2.74 2.93 3.24 365  4.06 4.60 5.12 5.67
34 2.92 3.06 3.31 379 | 4Il 4.69 5.20 5.79
36 3.33 3.49 3.67 388 420 4.74 5.29 5.97
4.50 4.75 5.00 525 | 550 5.75 6.00

26 5.94 6.5¢ 7.15 773 | 833 8.93 9.60
28 6.05 6.72 7.40 785 | 848 9.07 9.68
30 6.12 7.01 7.63 799 | 864 9.35 9.96
32 6.20 7.20 7.84 806 | 8380 9.70 10.39
34 6.38 7.42 - 8.06 832 | 89 9.83 10.57
36 6.53 7.84 8.27 848 ; 922 10.04 11.13

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

Man houra do not include welding, bolt-ups, make-ons or scaffolding. See respective tables for these items.
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HANDLING AND ERECTING FABRICATED
SPOOL PIECES

Carbon Steel Material -
DIRECT MAN HOURS — PER FOOT BY SIZE

Pipe SCHEDULE NUMBERS
Size
Inches 10 to 60 80 to 100 120 to 150
1/4 0. 26 0. 29 0. 30
3/8 0.27 0.29 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. 862
4 0. 41 0. 52 0. 66
5 0. 44 0.57 0:72
8 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 1.69
14 OD 1.01 1.46 2,01
160D 1.27 .71 2.34
18 OD 1.48 1.96 2.69
-20 OD 1.74 2.22 3. 04
24 OD 1.94 2. 51 3.43

Man hours are for labor only and includes handling and hauling from storage yard, unloading and
rigging in place, and aligning. It does not include welding, bolt-ups, make-ons or scaffolding.
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 FOQT

Nominal WALL THICKNESS IN INCHES

Pipe ;

Size .750 1.00 125 ;130 1.75 2.00 225 2.50
3" or less 0.61 | 0.67 - !: -- - . - -
1 068 ! 012 083 ' 098 - - - BN
5 - 0.81 0.98 | 1.14 1.31 1.47 - .
6 -- 0.80 1.07 | 1.22 1.64 178 1.95 -
8 - 1.07 120 | 143 1.65 1.88 2.10 2.36
10 - - 143 | 150 1.77 2.04 2.31 258
12 - - - 1 17 2.01 2.27 2.54 2.79
14 - - - 1 203 225 2,49 372 2.96
16 - . - - 2.42 2.60 2.34 3.11
18 - - - - - 27 2.94 3.23
20 - - - - - 3.07 3.17 3.33
22 - - - - - - - 342
24 - - - - - - ' - 3.50

2.75 3.00 3.23 3.50 3.75 100 ¢ 425 | 450
10 257 3.14 - - - - e
12 3.00 3.39 3.82 1.33 - - - -
14 3.16 3.58 4.05 4,58 5.14 570 ¢ - ! -
16 333 ;. 377 4.26 430 | 5.38 5.98 . , -
18 3.46 3.9 442 500 5.59 6.20 - -
20 3.57 4.05 4.58 5.17 5.7 6.43 T3 7.84
22 3.67 414 468 . 529 5.92 6.58 t2¢ | .02
24 3.7 1.28 4.54 5.47 6.12 .80 733 I 8.29
475 5.00 525 | 550 5.75 600 |
20 8.01 8.72 943 | 982 10.89 11.66 }
22 8.20 8.94 966 | 1043 11.15 11.93 |
24 B.48 9.23 997 | 1078 11.53 1234 |

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

Uunits 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
Inches or less 750 1.00 1.25 1.50 175 2.00 2.25
26 s 1.86 2.18 2.31 2.42 2.91 3.05 3.26
28 1.97 2.07 2.29 253 2.77 2,97 3.21 3.45
30 297 2.18 2.38 2.61 2.80 3.12 3.49 1.80
32 217 2.29 2.53 2.76 3.05 3.29 3.56 3.86
34 225 2.38 2,62 287 3.16 3.42 372 3.96
a6 2.46 2.59 2.83 3.08 3.31 3.53 411 4.48
38 2.38 2.69 2.94 3.20 3.44 3.34 4.28 4.64
40 2.85 2.80 3.08 3.32 3.58 .98 444 1.81
42 234 2.98 3.25 3.54 3.80 120 4.73 -
44 293 3.08 3.35 3.65 3.93 1.36 4.88 -
46 3.02 3.16 3.46 3.75 1.04 449 5.02 -
48 3.19 3.35 3.66 3.99 4.25 374 5.25 -
54 3.54 3.84 4.18 4.60 486 | 331 5.99 -
60 207 4.28 167 5.09 543 | 502 8.69 -
230 2.75 3.00 3.25 350 ! 373 400 | 423
26 132 417 4.62 5.24 588 | 6.40 7.37 8.12
28 3.38 4.20 4.68 5.30 594 i 8357 7.43 8.18
30 3.1 4.27 475 5.35 6.00 5.73 752 | 828
32 128 4.37 483 5.44 .03 3.35 763 | 345
34 135 4.60 4.93 5.56 6.12 | 430 775 | 863
36 To126 5.20 347 5.68 6.2 ! T.06 7.38 3.90
] 1
.59 475 5.00 5.25 5.50 5.75 6.00
26 353 9.74 10.66 11.52 1241 | 13.31 14.30
o8 Q.01 10.01 11.03 11.70 12.64 13.51 14.42
10 812 10.44 1137 11.91 12.87 13.93 14.84
32 224 10.73 11.568 12.00 13.11 1145 15.48
a3 2.51 11.06 12.00 12.40 13.35 14.53 15.75
36 373 11.68 12.32 12.64 13.74 14.96 18.58

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

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



82 Section Two—FIELD FABRICATION

MAKING ON SCREWED FITTINGS AND VALVES

NET MAN HOURSEACH
PER CONNECTION

Nom.

Size BACK
Inches PLAIN WELDED
1/4 1 0.4
/8 e e e e e e e e e 0.1 ... 0.4
/2 e e e e e e e 0.1 ... ... 0.4
3/4 e e e e e e e e e 0.1 . 0.5
1 e e e e e e e e 0.2 ... ... 0.5
1-1/4 . . . . . e e e 0.2 ... ... 0.6
1-1/2 0.3 ... .. 0.7
2 e e e e e e e . . 0.3 e e e e e e e 0.9
2-1/2 . .. .. ... 0.4 1.0
2 e e e e e e 0.4 .. ... 1.2
3-172 . . L oo e e 0.4 ... .. 1.4
4 . . 0.5 1.6
6 n 23
B B 23
10 il 34
. 12 3.9
4 .. .00 .o 1.3 e e e e 1.2
- 2 .o 1.4 e e e e e 1.3
18 e e e 15 e 15
20 . - o L L. . L I8 .00 .. a.1
21 O 55

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

Two Connections
Three Connections
Four Connections

Ells and Valves
Tees
Crosses

Tk



FIELD HANDLING VALVES

NET MAN HOURS EACH
Pipe SERVICE PRESSURE RATING
I:::zs 150 Lb. 300-400 Lb. 600-9300 Lb. 1500 Lb. 2500 Lb.

L 0.2 0.2 0.2 .4 0.4
RS 0.2 0.2 0.3 U4 0.3
g 0.2 0.2 0.3 2.3 0.5
i 3.2 0.3 1.5 1.6 0.6
3 0.3 0.3 0.8 1.8 (Vi
11 0.3 3 0.7 0. 1.2
2 0.4 0.4 L0 1.2 14
2 0.5 0.3 1.3 i3 L3
21 0.8 1.1 L3 1.9 2.1
3 1.2 1.5 2.0 24 2.5
3w 1.4 1.7 23 R 23
1 1.7 20 2.8 31 34
3 20 2.1 3.0 3.6 10
] 22 2.7 3.3 11 4.1
3 23 34 +2 33 3.9
10 3.6 12 5.1 8.8 -0
12 4.3 3.1 6.3 3.3 9.3
14 5.1 8.0 7.3 0.3 11.4
14 3.9 7.1 3.8 127 13.0
13 6.7 3.1 10.4 5. 15.%
20 T 9.2 11.9 1n.e 18.4
24 2.5 10.2 13.6 0.7 21.3
26 29 10.3 4.2 ny -
s 9.3 11.3 14.9 ns -
30 a7 1is 15.5 s -
32 -1l 12.3 16.1 235 -
; 10.5 12,3 16.3 5.0 -
36 10.9 13.2 17.4 2.3 -
38 11.3 13.7 180 LA -
0 11.6 14.1 18.5 x2 —
12 119 143 19.1 289 -
o 12.3 149 19.7 209 -
46 2.7 15.3 203 30.3 -
18 13.0 15.7 20.3 313 -

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 150# 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,
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FIELD ERECTION BOLT-UPS

NETMAN HOURS EACH
Pipe _ SERVICE PRESSURE RATING
1::!21:5 150 Lb. 3J00-400 Lb. 600 Lb. 800 Lb. 1500 Lb. 2500 Lb.
2 or less 0.7 0.& 0.8 1.0 1.2 1.6
212 0.8 0.9 Lo 1.2 1.3 20
3 0.3 0.9 1.0 12 1.3 2.0
31 1.0 1.2 13 1.2 24
4 1.2 1.4 12 L 21 2.8
6 1.3 17 1.5 2.1 28 34
3 2.1 24 13 3 37 1.9
10 27 3.0 3.2 T 16 6.1
12 3.4 3.8 1l 1.7 3.8 7
14 3.3 4.3 1.9 5.3 6.5 -
16 4.4 49 5.2 6.0 T4 -
i8 4.3 54 5.5 T 82 -
20 3.9 6.2 8.5 7.6 9.3 -
24 6.6 74 .o 9.1 11.2 -
26 w0 3.8 a4 9.6 - -
28 T4 83 EXY 0.2 - -
30 T3 87 2.3 10.7 - -
32 32 92 9.4 11.3 - -
34 &5 96 10.3 11.3 - -
36 X 10.0 10.3 12.3 - -
38 9.4 104 113 128 - -
40 T 10.8 1.7 13.3 - -
42 10.1 11.2 12.1 13.8 - -

Man hours for labor only for each joint on valves, flanged fittings, and spools. Above man hours
do not include handling of vaives, 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 1.8
3-1/2 1.8 1.8
4 1.7 2.0
5 1.8 2.2
] 2.1 2.3
8 2.5 2.8
10 3.1 3.4
12 .7 4.1
14 D 4.5 5.1
16 CD 5.4 8.1
18 0D 8.5 1.3
20 OD 7.7 8.7
240D 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 st 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

xnsc'?iis 150Lb. | 300Lb | 400Lb. | 600Lb. | 900Lh. | 1500L, 25001
2 or less 2.0 2.2 2.4 2.4 3.1 3.1 "3
2.1/ 2.2 24 2.6 2.6 3.3 3.3 4.2
3 2.4 26 2.9 2.9 a7 3.7 46
312 2.6 2.9 3.2 3.2 - - -
4 2.9 3.2 3.6 3.8 43 4.8 5.2
5 3.3 3.7 41 45 48 5.5 6.0
6 3.9 4.4 5.1 5.3 5.9 6.4 7.0
8 48 5.5 6.5 6.6 7.3 8.1 9.0
10 6.2 6.8 7.3 8.0 8.9 9.8 11.0
12 7.1 8.0 8.7 9.3 10.0 10.9 11.8
140D 8.5 9.6 10.1 11.7 13.1 14.4 -
16 OD 10.6 1.7 12.9 43 | 160 17.7 -
18 OD 12.3 13.3 14.5 159 i 173 19.1
200D 13.7 15.0 16.3 17.9 19.6 21.4 -
240D 19.1 20.4 21.5 227 24.8 266 -

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

87

NET MAN HOURS EACH
Pipe SERVICE PRESSURE RATING
I:cl}’;ees 150 Lb. 300 Lb. 400 Lb. 600 Lb. 900Lb. | 1500Lb. | 2500 Lb.
2or less L6 1.7 2.0 2.0 25 2.5 3.3
2-1/2 1.7 2.0 2.2 2.2 2.6 2.6 33
3 2.0 2.2 2.3 23 3.0 3.0 3.9
3.12 2.2 2.4 2.6 26 - - -
4 2.3 2.6 29 3.0 35 a8 4.2
5 2.6 3.0 3.3 38 39 4.4 4.9
6 31 3.5 4.0 4.3 4.7 5.2 5.7
8 3.9 14 5.2 5.3 58 6.5 7.3
10 5.0 5.5 5.3 6.4 7.0 78 9.8
12 5.7 6.4 7.0 7.6 8.1 9.0 10.0
140D 6.8 77 8.5 9.6 105 126 -
16 OD 8.5 9.3 10.3 113 12.6 13.9 -
180D 9.9 106 11.4 125 13.8 15.5 -
20 0D 110 1.9 13.0 14.3 15.7 176 -
240D 15.3 16.3 17.2 18.4 19.8 21.8 -

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

Pipe Thickness: Man hours are for any wail 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 Nozzies

NET MAN HOURS EACH

Pipe SERVICE PRESSURE RATING

Size
Inches 150 LB. 300LB. 400 LB. 600 LB. 900 LB.- | 1500LB. | 2500LB.
1 09 1.0 1.4 14 1.8 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 i4 1.4 1.8 2.1 2.3
a 1.3 14 1.8 1.8 2.4 2.7 3.0
2-1/2 1.5 1.7 2.3 23 3.0 33 36
3 1.8 2.1 29 2.9 3.6 4.0 4.4
3-1/2 2.2 2.4 3.3 3.3 - - -
4 2.4 2.6 3.5 38 4.8 54 5.9
5 i 3.0 33 4.5 4.8 6.1 g 7.4
6 i 36 39 5.2 59 T2 8.1 89
8 i 5.1 5.4 7.3 8.0 9.9 11.0 12.0
10 i 6.3 6.8 9.0 11.1 12.5 14.0 15.5
12 i 7.7 8.3 11.0 13.7 15.3 17.2 19.0
140D | 9.0 10.0 13.0 16.2 17.7 198 -
160.D. | 10.5 11.3 15.0 18.4 20.1 22.4 -
18 0.D. : 12.2 13.5 17.3 21.1 23.7 26.6 -
20 0.D. i 14.6 16.0 21.1 23.7 27.5 30.8 -
240.D. | 18.3 20.1 25.6 31.2 34.8 35.9 -
20D _ - 1 25T 33.7 7.8 - -
30D - - 320 389 3.5 - -
#0D - - 36.2 44.1 19.3 - -
360D - — 35.4 46.7 322 - -

20.D. | - - T 54.5 - - -

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

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

Unlisted Sizes: Unlisted sizes take the next higher listing.



ATTACHING FLANGES—WELD NECK TYPE
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Labor—Aligning Flange and Butt Welding

Carbon Steel Material

NET MaAN HOURS EACH

SERVICE PRESSURE RATING

iie 150 Lb 300 Lb. 400 Lb. 600 Lb. 900 Lb. 1500 Lb. 2500 Lb.
2 1.5 1.3 18 2.6 26 23 3.0
ek 0 23 23 34 3.4 3.6 42
3 2.5 2.8 28 41 4.1 13 13
4 32 3.5 3.3 3.0 2.0 3.8 5.8
6 4.2 4.7 4.7 6.7 6.7 T4 7.5
] 5.4 6.0 6.0 8.6 2.6 . 9.8 i0.2
19 6.7 7.3 7.3 10.1 10.1 1.6 11.8
12 7.3 .9 .9 10.5 10.5 123 13.3
4 OD 8.3 9.5 25 11.9 iL9 143 -
16 0D 9.6 10.2 i0.2 i2.3 123 16.1 -
12 0D 12.0 12,7 12.7 15.4 154 183 -
20 oD 13.3 14.0 4.0 16.9 6.9 216 —
21 0D 176 18.5 185 24 2.4 285 -
2% OD - - 203 23.2 232 - -
30 OD - — 24.8 26.7 26.7 - -
34 0D - - 30.8 3238 32.3 - -
36 -OD - - 34.5 36.5 36.5 - —
42 0D - — 49.3 a2.1 - - -

Man hours include aligning, tack, and butt welding carbon steel weld neck flange to pipe.

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
MANHOURS PER PAIR
SERVICE PRESSURE RATING

Size £iip-On Type Threaded T:pes

Ins. 300 Lb. 300 Lb 100-600 Lb. 900-1500 Lb.
1 3.8 5.2 - 7.2
1w 4.2 52 - 72
1w 4.4 32 - 7.2
2 4.6 2.2 - 7.2
21z 5.3 5.8 - T
3 1.1 6.3 - 11.0
4 8.6 £6 9.8 12,7
6 120 10.7 124 16.0
8 16.2 13.2 17.2 19.7
10 20.6 170 210 242
12 244 214 25.2 2838
14 293 247 — -
16 33.5 2.3 - -
18 382 32.6 - -
20 5.2 3.0 - -
24 4.6 170 - -
26 712 - - -
30 30.7 - - -
k) 92.0 - - -
36 98.8 - — -
42 107.6 - - -

Stip-On Types: Man hours include slipping on, welding, placement of paddle-type plate:. and bolting of pair of orifice

flanges.

Threaded Types: Man hours include serewing on. placement of paddle-type piates, and bolting up of pair of orifice

flanges.

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

Carbon Stee]l Material
MAN HOURS PER PAIR

SERVICE PRESSURE RATING

Size
Ins. 300 Lb. 400 Lb. 00 Lb, | 900 Lo. 1500 Lb.
1 3.2 5.4 71 732 7.3
et 5.2 5.4 Tl 7.2 7.8
1Lz 3.2 2.4 7.1 7.2 7.8
2 3.2 3.4 7.1 1.2 7.8
3 7.5 8.0 10.2 10.4 11.1
4 10.4 10.9 12.5 12.5 14.3
6 13.1 13.8 16.2 16.5 184
3 174 17.9 20.3 21.2 243
10 19.6 200 25.9 26.9 23.8
12 2.4 25.0 27.1 28.7 32.4
H 25.6 273 304 2.1 371
16 28.3 20.3 36.3 376 41.6
13 343 35.3 39.6 41.3 173
20 38.2 39.2 .4 45.4 53.0
24 19.4 50.4 Y 389 -
26 - 3.3 588 60.3 -
30 - 63.3 A7.8 T0.1 —
34 — 76.2 309 33.4 -
36 — R0.0 89.8 91.6 -
42 - 116.3 122.3 - -
Man hours include setting, aligning, welding, placement of paddle-type piates. and bolting up of pair of orifice
flanges.

Man heurs exciude 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 weiding man hours to cover extra probiems in ft-up.
In addition the following percentages shouid 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.
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 streas 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 inata]led.
Nozzle Welds: Following percentage increases sliould be ailowed 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 nozzie welds for tangential nozzle welds.
3) When nozzie welds are to be located on a fitting increase nozzie weld man hours 50%,

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

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

1Y Shaped branch .. ... e 50%
DShapedholeinheader . ..... ... ... . ... i e 50%
3) Fit-up of both branch or header (whether tack-weldedornot) ...........................c..vv.... 60%
4) Dummy nozzle weld (no holesinheader) ........._....................... e, 70%

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 problemas in fit-up:

VThrough }/2"wall ............................... 40%
2)Over 1/2"through 1"wall ..................... ... 0%
3)Overl through2"wall .......................... 20%
4) Over2"through3"wall ..__._.................... 15%

5)Over3 wall ... ... . ... .. e 10%
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MANUAL BUTT WELDS
Man Hours—Welding Only
Carbon Steel Material N
- NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS
Size |& QODSizes|& ODSizes i
Ins. |3/8"Thick{1/2" Thick | 20 0 40 60 80 . 100 120 140 160
1 0.7 0.8 |-- | = | 07 ] -~ |08 - |- | -- Lo
1-1/4 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, -- -- i.4 - 1.6 -- -- -- -
4 1.5 1.8, ~-- -- 1.5 -- 1.8 bo-- 2.8 -- 3.0
3 1.7 2.1, -- -- 1.7 -- 2.1 -- 2.9 -- 3.8
6 2.0 2.5 -- -- 2.0 -- .5 ¢ -- 3.8 == 4,9
8 2.6 3.3, |26 | 26/ 2.6 | 30| 3.3: 46 60] 7.5 a6
10 L1 4.0 i1 3.1 3.1 4.0 5.1 8.8 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 QD 4.3 5.7 4.3 4.3 5.0 6.8 8.6 l 13,2 [ 16.2 [19.2 22,7
16 OD 5.0 6.6 5.0 5.0 6.6 8.4112.4 : 19.5 | 20.7 | 25.0 | 27.7
18 CD 5.8 7.1 5.9 8.8 8.6 [11.2 | 18.4 ' 21.8 125.8 | 29.9 ;33.7
20 OD 6.3 8.4 8.3 8.4 9.4 |13.8 | 19.5 ; 26.0 |} 31.9 | 37.0 ; 40.8
24 OD | 8.9 10. 1 6.9 -= 13.3 120.1 | 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 apecified or required by codes, add for this operation. See man hours for preheating.

charges.

Stress Relieving: Stress relieving of welds in carbon steei materials 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 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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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 1.35 2.00 225 2.50
3 2.7 3.7 - - - - - -
4 33 4.1 5.7 6.8 - - - - T
5 -- 4.7 8.7 8.0 10.0 124 - ot
6 - 6.4 8.5 104 13.3 15.6 18.2 -

8 - 8.7 10.1 131 16.5 19.2 22.7 274
10 - - 13.5 16.2 20.1 23.2 273 a2
12 - - - 196 23.2 27.4 32.6 375
14 - - - 23.5 26.6 31.2 36.5 431
16 - - - - 29.9 5.6 41.5 497
18 - - - - - 39.8 46.4 54.8
20 - - - - - 46.4 54.8 66.2
22 - - - - - - - 72.3
24 - - - - - - - 78.7

275 3.00 3.25 3.50 3.75 4.00 4.25 4.50
10 36.7 421 - - - - - -
12 42.8 49.1 55.3 63.1 - T - -
14 48.9 55.5 62.9 713 -B1.2 91.1 - --
16 56.3 64.7 72.9 82.8 94.4 107.6 - -
18 629 729 828 95.0 108.4 124.1 -- -
20 5.4 84.5 96.9 109.3 124.1 140.8 159.7 173.1
22 824 92.7 105.5 119.3 135.6 154.1 174.8 193.4
24 894 99.0 1143 129.2 147.4 167.4 189.7 209.3
4.75 5.00 5.25 5.50 5.75 8.00

20 189.7 203.3 216.9 2259 251.5 268.1

22 204.8 219.8 240.6 252.6 276.8 285.1

24 2235 240.6 262.9 275.5 298.2 318.0

For General Notes on welding, see pages 92 and 93.
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MANUALLARGE O.D. BUTT WELDS

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

Inches 375 500 750 1.00 1.25 1.50 1.75 2.00
26 8.4 114 15.1 20.2 26.7 345 43.4 52.5
28 10.0 13.1 16.4 22.2 293 373 46.4 55,7
30 125 15.2 189 24.1 LT 39.8 49.6 58.9
32 15.5 179 21.5 26.7 349 43.0 52.7 62.1
34 19.4 215 24.4 29.5 393 16.1 56.3 65.4
35 23.0 24.7 27.8 33.2 45.2 320 62.3 1.7
33 27.0 28.9 32.0 37.1 52.0 388 68.6 78.1
+0 316 .2 36.8 415 59.7 66.3 75.4 85.2
42 38.9 40.4 425 46.6 68.8 75.0 828 92.9
44 42.8 46.6 499 37.0 74.9 33.2 90.3 101.2
46 48.3 53.1 58.3 67.9 82.7 81.5 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 79.5 92.2 99.7 109.3 116.0 127.3
60 69.0 76.2 92,9 1074 109.5 1 19.4 126.0 1372

275 2.50 2.95 3.00 3.25 3.530 .75 4.00
26 61.7 85.0 96.3 110.0 1235 | 1383 159.7 180.4
28 6.0 91.0 104.4 117.5 1382 | 1303 174.8 195.2
30 68.3 99.5 1129 126.5 1442 | 181.1 185.3 209.3
32 T1.4 104.0 1189 1329 153.0 ' 170.2 196.9 2229
34 76.9 110.0 126.5 1422 161.4 ‘ 130.4 209.3 237.9
36 83.0 117.5 1349 150.7 171.7 192.2 2225 250.0

4.25 4.50 4.75 5.00 3.25 3.30 5.75 6.00
26 203.3 225.9 243.9 261.7 276.8 298.2 323.7 345.7
28 219.8 2449 261.4 280.1 2996 322.0 345.5 367.5
30 2349 258.4 281.5 301.1 3223 3434 3.t 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 3409 3669 391.5 421.8 451.7
36 282.5 313.2 3374 360.8 387.0 112.6 $45.7 478.3

For Genernl Notes on welding, 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 - - 21 - 2.2 - - - 3.1
1-1/4 2.2 2.4 - - 22 .- 2.4 - - - 3.6
1-1/2 2.4 2.6 A U T R BT B I I B
2 2.5 31 - - 2.5 -- 31 - - - 5.3
2-1/2 2.8 3.8 U S P TN S B
3 3.2 4.4 R S Y R BV I B B B " 88
3-1/2 a7 4.9 - - 3.7 - 4.9 -- - - -
4 4.0 5.6 ] - - 4.0 - 56 - 7.0 - 8.6
5 5.1 6.9 - . 51 - 6.9 - 8.6 - 10.7
6 5.4 15 L oLl osal - | 78| - |09 - 189
8 6.3 89 63 6.3 6.3 8.3 89 ! 12.0 | 152 § 186 21.5
10 7.1 103 7.1 7.1 71| 10.3]| 126 16.4 § 21.1 273 | 328
12 8.1 118 8.1 3.1 g9 | 13.1| 17.0 235 | 28.7 1 347 39k
140D 23 13.6 9.3 3| 11.6 | 16.0 22.7 agg | 34.6 | 389 47.¢
16 0D 10.6 152 106 | 108 ] 1562 202 ¢ 26.8 .‘ 36.5 | 414 45.7 | 56.
180D 116 16.3 116 | 15.1 ] 181 2544 301 l* 141 | 49.0 | 53.0 69..
200D 13.0 183 130 | 183 | 223 326 ) 354 I 51.0 | 55.9 60.8 1 77.
24 0D l 14.2 19.8 14.2 | 212§ 27.7 117§ 46.0 l| 648 | 69.7 | T7.b 1 80.

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. .
nozzles of double extra strong pipe thickness, use schedule 160 man hours.

Reinforcerment: Man hours given above are for plain welded nozzles onlv. For use of gusset plates. etc.. a3 stiffer

not for reinforcement, add 25% to the net man hours shown above. 1f reinforcement is required ;

produced by building up the nozzle weld. or by the use of reinforcing rings or saddles as specified user
hours for 90° reinforced nozzles. :

Preheating: 1f specified or required by codes, add for this operation. See man hours for preheating. The size and*
thickness of the header (not the gize of the nozzle) determines the preheating man hours.

Stress Relieving: Stress relieving of welds in carbon steel materials is required by the A.5.A. code for pres:
piping, where the wall thicknesa is 3/4" or greater. The size and wall thickness of the header determine!
man hours to be used for stress relieving.

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

For General Notes on welding, see page 92.



98 Section Two—FIELD FABRICATION

LARGE 0.D. 90° NOZZLE WELDS

Labor for Cutting and Welding

S . - Carbon Steel Material

NET MAN HOURS EACH

NON-REINFORCED 90°NOZZLE WELDS

0.D. WALL THICKNESS IN INCHES
Inches 275 500 750 1.00 1.25 150 | 175 | 200
| L
26 24.8 29.0 31.9 45.4 53.3 gs4 | 787 8570
28 28.1 33.2 34.7 50.0 8.6 737 | 8al 94.3
30 33.2 38.2 40.0 54.2 63.5 794 | 898 99.7
32 38.7 43.3 45.9 59.8 69.5 86. 95.6 104.9
34 46.6 48.1 51.7 66.4 78.8 92.4 102.1 110.6
36 53.1 55.1 59.1 747 90.3 103.3 1130 | 1213
38 60.8 62.2 68.0 54.4 104.0 1174 125.6 132.3
40 68.7 70.3 78.2 95.3 119.3 1328 139.4 144.2
42 77.6 79.4 89.9 107.7 137.5 149.9 1547 | 1571
48 85.0 90.6 102.5 123.0 156.9 1711 176.8 | 1796
54 95.6 102.0 1153 138.3 176.5 1925 | 1988 | 202.0
60 106.2 113.3 128.1 153.6 196.1 2138 | 2202 | 2244
REINFORCED 90° NOZZLE WELDS
1 H H

375 500 | 750 1.00 1.25 150 | 175 | 200
26 34.3 40.4 44.1 53.6 62.5 80.3 1020 | 1233
28 38.8 46.0 48.1 58.5 68.4 875 108.9 ! 1310
30 45.9 53.0 53.5 63.6 74.6 93.3 1165 | 1384
32 53.6 59.8 63.1 70.6 82.0 100.2 1239 ;. 145.8
34 64.8 66.9 T 78.0 92.3 108.6 132371 187"
36 74.6 76.5 31.8 g7.8 106.1 122 1462 ¢ 1
38 81.1 87.2 93.3 99.0 122.0 138.1 1610 | 1836
40 95.3 994 | 1064 | 1118 | 1404 | 1580 | 1770 | 2001
42 107.6 113.3 121.3 126.4 161.4 176.3 1948 | 2182
48 123.0 129.7 138.8 1444 184.7 201.7 2225 | 249.2
54 138.3 146.0 156.1 162.5 207.7 226.3 250.4 | 2804
60 153.6 162.1 173.5 180.5 230.8 262.0 278.2 | 31L5

For Generai Notes on welding, see pages 92, 96. and 97,



Section Two—FIELD FABRICATION 98

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 | == | - | 88| - | m1| = | == | -- [10.2
2 6.9 7.7 { - | -- | 69{ - | n1| - | - | -- |13.3
2-1/2| 1.8 9.3 |- | - | 18] - | 93| - | - | -- |14.6
3 8.7 105 f-- | - | 87| == |15 - | = | -- |18.1
3-12 | 10.0 1.8 | == | -- lwo| -- |16 | - | - | - | --
4 11.2 13.5 | —= | -- li2| - 11385 = | == | -- | 202
5 13.1 15.8 | == | -- [13.1| -- ;158 == | -= | -- | 25.0
6 13.8 171 | == | -- 138 == [1m1 | - | - [ -- |31.4
8 15.8 21.6 [15.8 | 15.8 | 15.8 | 18.1 | 21.6 |26.4 | 32.8 | 39.8 | 44.3
10 17.3 21.7 (173 | 17.3 | 17.3 | 21.7 | 26.0 |32.1 | 44.5 | 48.9 | 53.2
12 19.2 24.3 |19.2 119.2 | 20.5 | 27.1 ) 35.4 | 45.7 | 51.7 | 60.8 | 70.9
140D| 21.0 27.6 (21.0 { 21.0 | 23.4 | 32.6] 45.9 |s2.6 | 62.2 | 705 | 812
160D 23.7 30.2  {23.7 | 23.7 | 30.2 | 40.1] 52.9 |65.7 [82.6 | 848 | 933
180D| 25.3 3.6 [25.5 | 20.4 | 37.4 { 50.2] s0.5 | 707 | s29 | 75 | 1174
200D| 28.2 35.86 [28.2 | 35.6 | 43.4 | 62.9 | 71.3 | 855 | 989 | 1134 |1319
24 0D| 29.5 8.4 [29.5 | 387 |51.1]| 72| 768 | 971 | 1143] 1327 |1541

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

Retnforcement: 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: It 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.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 thicimess and must be stress
relieved. Where stress relieving is required an extra charge should be made. See man
hours for stress relleving,

For General Nates on welding, see page 92.
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45° WELDED NOZZLES—REINFORCED

r(!

Labor for Cutting and Welding
—— «.— . .- Carbon Steel Material
NET MAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size |&ODBSizes |&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 7.1 -- -- 6.9 -- 7.7 - -- - 13.3
2-1/2 7.8 9.3 -- - 7.8 -- 8.3 - -- -- 14. 8
3 8.7 10.5 -- -- 8.7 -- 10.5 -- -~ -- 16.1
3-1/72 10.0 11.6 - -- 10.0 -- 11,6 -- -- -- --
4 1.2 13.5 - -- 11.2 -- 13.5 - -- -- 20.2
5 13. 1 15.8 -- -~ 13.1 -- 15.8 -- -- -~ 25.0
6 13.8 17.1 - -- 13.8 - 17.1 -- -- -- 31.4
8 15. 8 21.8 15.8 | 15.8 | 15.8 | 18.1 ( 21.68 |26.4 | 32,8 | 39.8 | 44.5
1¢ 17.3 21. 7 17.3 | 17.3 | 17.3 | 21.7} 26.0 [32.1 ] 44.5 ; 48.9 | 53.2
12 19.2 24.3 19.2 | 18.2 | 20.5 | 27.1 | 35.4 | 45.7 | 51.7 | 80.8 | 70.9
i4 OD 21,0 27.6 21.0 | 21.0 | 23.4 | 32.6] 45.9 | 52.6 ;{62.2 | 705 B1.2
16 oD 23.7 30.2 23.7 | 23.7 | 30.2 | 40.1 ]| 52.9% |85.7 | 82.8 | 848 | 938
18 OD 25.5 31.6 25.5 | 29.4 | 37.4 1 50.2] 58.5 | 707 829 § B75 | 1174
20 OD 28.2 35.6 28.2 | 35.6 | 43.4 | 62.9 | T1.3 | 855 98.9 | 1134 | 1319
24 OD 29.5 38.4 29.5 | 387 | 51.1 | 71.2 | 7es 97.1 | 1148 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 scheduie 160 man hours.

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

Preheating: It 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. 5. 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 thiciness 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. 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 373 .500 750 .00 | 125 1.50 1.75 2.00 2.25
|
26 332 38.7 42.6 60.8 : 7.0 91.8 105.1 118.8 139.5
28 372 44.4 46.1 666 | 7176 99.4 112.2 125.7 146.8
30 441 51.0 53.2 722 | 848 106.2 119.9 133.0 154.2
32 31.4 57.6 60.7 80.1 - 93.0 114.7 127.4 140.2 161.1
34 62.2 64.4 68.8 835 , 1048 123.1 136.3 147.4 173.8
38 718 73.4 78.7 99.4 | 1204 138.5 150.5 161.9 187.0
18 80.9 83.8 90.6 1123 ! 13835 156.6 165.7 176.3 202.3
10 91.3 95.5 104.2 1270 ° 1594 176.9 182.2 192.3 213.3
42 103.4 108.8 119.9 143.4 183.3 199.9 207.8 224.7 235.8
48 118.4 124.6 137.1 163.7 © 2096 226.6 237.3 256.3 269.0
54 133.2 140.2 154.2 184.2 235.8 254.9 267.0 288.6 302.7
60 1480 155.8 171.3 2046 . 262.0 283.2 296.7 320.7 336.3
REINFORCED 45* NOZZLE WELDS
375 .500 150 .00 ¢ 125 1.530 L.75 2.00 2.25
26 45.9 53.7 58.9 5.0 83.3 107.6 136.1 164.4 193.3
28 318 61.4 64.1 78.0 9.3 116.8 145.3 743 203.8
30 61.1 70.7 74.0 84.3 99.4 124.8 155.2 1844 214.1
32 713 79.8 84.3 94.0 106.4 134.5 165.2 194.5 2235
34 86.3 89.3 95.8 104.0 123.1 144.7 176.6 204.6 241.1
36 99.2 101.8 109.2 116.3 141.5 162.7 194.9 224.4 259.8
38 1121 116.2 124.5 132.0 ‘ 162.7 183.8 2146 244.7 280.7
40 126.7 132.4 142.¢ 149.2 ¢ 187.1 207.8 236.0 266.7 303.1
42 143.3 150.9 161.9 168.6 215.2 234.8 259.6 290.3 327.5
48 163.7 1728 185.3 192.6 ¢ 245.8 268.5 296.8 33z 374.4
53 184.2 194.3 208.4 2166 : 276.6 302.1 333.9 3741 421.1
60 204.8 215.9 231.5 2407 ' 3073 335.6 371.0 415.6 468.0

For General Notes vn welding, see pages 92, 96, and 7.
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CONCENTRIC SWEDGED ENDS

Labor For Welding
-...__ . __. Larbon Steel Material . _ S
NETMAN HOURS EACH
Standard Extra
Pipe Heavy Pipe SCHEDULE NUMBERS

Size |&ODSizes{ & OD Sizes

Ins. [3/8"Thick]1/2" Thick| 20 3o 40 80 B0 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 2.6 3.8 -- - 2.6 - 3.8 - 5.4 -- 8.4
5 3.5 4.8 - -- 3.5 - 4.8 -- 7.6 -- 9.0
8 4.1 6.2 - -- 4.1 -- 8.2 - 10.2 -- 11.8
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 | 18.8 | 26.7 - 34.8
12 10,2 16.5 -- 10.3 | 15.6 | 19.4 | 24.8 | 32.9 | 43.9 - 50. 4
14 OD 13.48 22.9 13.6 | 13.8 | 22.1 | 27.5 | 35.8 | 45.0 | 62.3 - .-
16 OD 19.4 29.3 19.4 | 19.4 1 26.3 | 34.7 | 39.5 | 51.2 | 68.8 - -
18 OD 23.7 38.5 23.7 | 35.8 [ 45.0 | 64.1 -- -- -- - -—-
20 0D 27.5 43.1 27.5 ] 43.1 1 50.4 | 18.8 -~ - -- .- -
24 OD 3.8 59.6 36.6 | 59.86 - - - -- -- -- --
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.

Inlisted 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
Plpe Heavy Pipe SCHEDULE NUMBERS

Size [&ODSizes| & ODSizes

Ins. [3/8" Thick| 1/2" Thick| 20 30 40 80 80 100 { 120 | 140 [ 180
2 i.8 2.2 - -- 1.8 == 22| -- - -- 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 2.8 3.8 - -- 2.6 | -- 3.8 | -- -- -- --
4 3.1 4.5 -~ -- 3.1 - 4.5 -- 1.1 - 1.8
5 4.0 6.0 - -- 4.0 -- 8.0 | -- 9.4 -- 10.4
6 4.9 7.1 -- -~ 4,9 -- 1.1 -~ 12.8 -- 14.4
8 7.3 11.9 7.3 7.3 7.3 -- 11,9 1 20.5 | 20.1] 22.1] 24.1
10 10. 0 16.2 10.0 | 10.0 | 10.0 | 16.2 | 20.1 | 24.8 | 32.1 - 45.8
12 13.7 21.1 13.7 ' 13. 7| 21.1 | 25.6 | 32.9 ; 43.9 | 56.8 -- 84.0
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 | 68.8 | 89.7 -- -
18 CD 32.5 54.9 32.5 | 32,5 ! 80.4| 85,2 | -- -- -- - --
20 OD 36.0 62.9 38.0 | 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 180 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
o NET MAN HE)UiIS EACH - T
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 i40 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 1.8 -- 2.1 - -- - -
4 1.8 2.4 1.8 -- 2.4 -- 5.6 - 6.0
5 2.3 2.9 2.3 -- 2.9 - 7.5 -—- 7.9
8 2.8 3.3 2.6 - 3.3 -- 9.3 -- 10,2
8 an 4.7 an .- 4.7 8.9 12.5 14.8 15.86
10 4.6 5.9 4.6 5.9 10.3 12.7 21.4 23.0 24.7
i2 5.5 7.2 6.7 7.7 13.0 18.9 28.6 31.2 33.7
14 6.6 8.8 8.0 9.9 15.1 20.9 e 445 16.3
16 7.4 9.7 9.7 12.5 16. 6 23.5 37.9 36.1 383
18 9.0 11.3 13.9 16.2 21.8 29.6 423 67.8 1.3
20 9.7 12. 5 18.8 198 27.0 35.8 178 T9.1 -
24 10. 6 4.9 19.6 2.5 32.2 2.1 32.2 - -—-

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

Construction: End closures such as orange peel, saddle, or {lat 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 for pressure piping where the wall thickness is 3/4" or greater.

Al 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

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

Carbon Sieel Muterial .
NET MAX HOURS EACH
Nominal WALL THICKNESS IN.
Pipe
Size 730 1.00 1.25 1.50 175 2,00 225 2.50
3 5.4 - - - - - - -
1 - 8.1 9.6 0.9 - - - -
5 - 9.9 116 13.1 143 - - -
B - 153 185 21.0 23.7 258 274 -
3 - 16.6 19.3 2.1 219 271 288 30.3
19 - - 26.3 299 33.7 36.8 39.1 418
12 - - - 113 16.7 51.0 3.0 573
14 - - — i 33.9 58.3 62.2 86.7
16 - - - - 62.3 68.4 2.6 TS
13 - - - - - 6.2 30.8 36.4
e - - - - - 32.2 7.2 93.2
2 - - - - - 90.5 95.9 102.5
24 - - - - - 98.3 104.7 111.9
275 3.00 3.25 3.50 3.73 1.00 125 1.50
w0 Hs Ty = - - - - -
12 513 b6l 1 691 2.2 — - - -
i 52.3 66.6 9.7 2.9 76.2 9.8 - -
is 2.3 385 92.6 96.3 10L.1 105.7 - -
13 924 98.8 1034 | 1080 1128 YR - -
20 9.7 106.6 113 ¢ 1185 121.3 1272 132.3 136.9
» 109.6 172 27 128.3 134.0 0.1 5.8 150.7
2 1195 273 133.3 139.3 461 ¢ 327 1333 i64.4
175 500 1 53 1 330 575 | 500
20 142.3 R £ 157.3 162.0 166.9
2 156.3 W24 1sd0 173, 1983 1836
4 | 1Tnl | 1834 133.9 194.6 0.4

Construction: End closures as such are Seld fubricated closures: orange peel. saddle. or flat piate type.
Preheating: If speritied or required by vodes. add for shis operation. See man hours for preheating.

Stress Relieving: Stress relieving of welds in earbon steel material is required by the 4.3.A, Corle of Pressure Piping
where the wall thickness is #” or greaten.

All the above butt welds are *a” or greater and must de stress relieved. if end viosure invoives a circumferential
weid.

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

- ———Carbon-Steel-Material— - - - S e
NET MAN HOURS EACH
0.D. WALL THICKNESS IN.
Pipe

In. 375 500 750 1.00 1.25 150 175 2.00
26 3 407 53.2 65.0 76.0 6.5 96.2 1055
28 35.2 43.0 51.0 69.7 31.5 2.5 102.8 113.4
30 36.9 45.2 60.1 3.3 5.9 8T8 108.2 1193
32 383 47.1 62.5 76.5 89.4 1018 1.7 124.3
34 40.0 190 65.0 83 93.0 105.5 117.2 129.2
36 414 50.6 7.3 222 96.2 109.3 121.2 133.7
38 42.8 52.4 69.6 8.2 100.0 3.2 125.6 1385
40 .6 54.5 725 36.6 103.6 175 130.5 1440
42 46.4 56.8 5.4 922 107.7 2.4 135.7 1495
44 479 38.6 718 95.2 1i1.3 26.4 140.2 1546
16 T4 60.7 80.6 98.5 115.2 130.9 145.1 160.1
18 512 62.7 83.2 1017 118.9 135.1 149.9 163.3
54 54.8 6.9 889 | 08T 27.1 143 160.0 176.5
0 38.5 716 9.1 | 163 136.1 154.5 1713 189.2
2.25 2.50 27 1 300 3.25 350 3.5 1.00
26 114.7 124.8 1335 1 1420 151.9 159.2 166.9 1748
28 123.2 134.0 433 ¢ 1823 163.1 1708 178.1 187.7
30 129.6 141.0 150.7 | 1604 1716 1793 1884 197.5
32 135.0 146.9 TS 7 178.3 1874 196.4 205.8
34 140.3 152.7 1632 1 17T 185.9 1053 204.1 213.8
36 145.1 157.9 1687 ¢+ 1795 192.2 200.7 210.4 220.5
425 4.50 475 1 A0 5.25 5.50 575 6.00
26 182.1 189.5 1953 2040 211.0 2182 225.6 232.0
28 195.4 2034 2118 - 2190 2%.4 251 242.0 248.7
30 205.7 214.1 205 2303 238.1 2483 2548 261.7
32 214.3 2230 2321 2400 248.2 255.7 265.4 2708
24 2207 231.8 241.3 219.6 258.1 265.3 275.9 283.6
36 229.6 239.1 2180 | 2574 266.1 2752 284.5 2925

Construction: End closures as such are field fabricated closures: orange peel. saddle, or flat plate type.
Preheating: If specified or required by eodes. add for this operation. See man hours Jor preheating.

Stress Relieving: Stress relieving of welds in carbon steel material is required by the A.3.4. Code of Pressure Piping
where the wall thickness is %" or greater. :

Above wall thickness .750 through 6.00 must be stress relieved, if the end closure invoives a circumferential weld.

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

Labor for Curting and Welding

e e . Carbon Steel- Material — e e
NET MAN HOURS EACH
Pipe 90°—3000 % |  90°—6000 # SOCKET WELDS
Size Coupling i Coupling Sch. 40 & 30 Sch. 100 &
Inches Weld i Weld Pipe Heavier Pipe
1/2" or less 1.6 E 2.0 0.6 0.6
3/4 18 ; 22 0.6 0.7
i

1 2.1 g 25 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 a3 ; 41 1.0 1.5
2-1/2 39 : 4.8 13 16
3 1.6 5.6 1.4 2.0

Man hours shown are for welding of coupling :o the 0.D. of the pipe only.

If couplings are to be welded to the [.ID. of :he oipe. add 530% to the above man hours. For pipe thickness upto linch,
add an additional 129% for each 1/4 inch or trac:ion thereof of pipe thicknesg 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 457 ¢ less than 20° and couplings attached o 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.
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'OLET TYPE WELDS

Labor Cutting And Welding

Carbon Stee] Material
NETMAN HOURS EACH
Nominal Pipe Size ‘ Standard Extra Strong Greater Than
Weight and Extra Strong

Outlet Header i And 2000 # 3000.= and 6000 #
12 All Sizes ! 1.5 20 2.5

3/4 All Sizes : 1.8 22 3.0

1 All Sizes i 21 25 3.3 -
1-1/4 All Sizes 22 29 3.8
1-1/2 All Sizes 29 3.7 4.9

2 All Sizes 3.9 +.3 6.4
2-1/2 All Sizes : 4.8 i 5.9 Ty

3 All Sizes 3.3 ! 6.5 10.6

4 All Sizes 7.0 i 85 11.3

5 All Sizes 7.9 &3 13.7

6 All Sizes ! 87 : a2 16.0

& All Sizes 9.7 i 10.6 18.9

10 All Sizes 136 é 19.4 30.2

12 All Sizes : 15.0 i 223 44.7

14 i4"And 16" 23.8 26.5 53.9

14 13" And Larger 21.2 ; 23: 589

16 16" And 18" 28.4 ! 30.4 70.4

i6 ! 20" And Larger 25.1 274 76.2

1 | 18" And 20" 337 36.2 91.0

18 ¢+ 24" And Larger 29.7 327 98.0

20 20" And 24" 10.9 ; 448 100.9

20 26" And Larger 35.7 EER) 108.8

24 24" And 26~ 62.7 i 73.3 1211

24 28" And Larger 52.8 ! 63.1 130.5

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

For elbolet or latroiet welds and weldolets. shredolets. 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% 10 the above man hours.
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FLAME CUTTING PIPE—PLAIN ENDS

Labor For Straight Pipe Only N
e . Carbon SteelMatenial
NET MAN HOURS EACH
Standard Extra Hvy.
Pipe Pipe & Pipe & SCHEDULE NUMBERS
Size 0.D. Size Q.D. Sizes .

Inches 3/8” Thick 1/2" Thick 20 30 40 60 80 100 | 120 146G 160
2"(Or Less 0.10 0.15 - - 0.10 - .15 - -- - 0.21
2-1/2 0.12 0.17 - - 0.12 - 0.17 - - - 0.23
3 Q.15 0.21 - - 0.15 - 0.21 -- - - 0.28
4 0.21 0.28 L - 0.21 - 0.28 - 0.38 - 0.41
5 0.24 036 ! - - |o2a| ~ [036]| ~ |04¢ | ~ | 049
6 0.33 0.45 -t~ |o33| - jos5]| - 1056 | ~ |063
8 0.46 0.64 045 ' 046 | 046 | 0.59 | 064 | 0.76 | 086 | 0.97 | 1.14
10 0.64 0.92 084 064 | 064 | 092 | 099 | 1091 1.24 | 143 | 1.73
12 0.70 1.09 ;050 0.70 | 0.86 1.30 1.37 1.48 : 1.73 1.91 | 2.05
140.D. .98 1.30 ;098 1098 | 1.15 | 1.44 | 167 | 1.78 ) 1.96 | 230 2.42
16 0.D. 1.08 1.61 $ 109 109 | 161 [ .78 | 1.80 | 2.13 230 | 2.59 | 2.93
180.D. 1.42 2.01 142 : 165 | 2.01 2.24 | 2.36 | 2.66 | 283 | 3.1 | 3.72
200.D. 1.71 2.24 . L71 230 | 2.48 | 2.66 | 2.33 | 3.13 ! 3.30 | 3.84 | 437
24 0.D. 2.60 3.30 ; 260 | 3.48 | 3.66 | 3.84 | 3.95 | 4.31 L 478 | 537 | 6.08

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

For mitre cuta 30° or greater, add 100 ta 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 tabies for these operations.

For cutting the ends of benda or trimming ftzings. add 50 to the above man hours.
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FLAME CUTTING HEAVY WALL FIPE—PLAIN ENDS

Labor For Straight Pipe Only
Carbon Steel Material
NET MAN HOURS EACH
Nominal WALL THICKNESS IN INCHES

Pipe

Size 750 100 . 125 1.50 1.75 2.00 2.25 2.50
3 0.53 0.94 - - - - - -

4 0.94 112 - 159 1.77 - - - -
5 - 130 - 165 2.00 2.24 2,54 - -

6 - 1.59 1.39 2.24 2.54 237 3.19 -

8 - 1.89 2.24 2.48 2.89 3.13 3.48 407
10 - - 2.48 2.77 3.13 3.42 3.84 437
12 - - - 3.13 3.36 3.84 4.25 478
14 - - - 3.60 3.72 413 4.60 5.25
16 . - - - 431 4.96 5.61 6.14
18 - - - - - 460 6.14 6.84
20 - - . - - 6.14 6.84 773
29 - - - - - - - 8.38
24 - - - - - - - 9.50

275 3.00 3.25 3.50 3.75 4.00 4.25 450
10 472 5.02 - - - - - -
12 5.31 572 5.14 6.61 - - . -
11 5.84 631 5.61 7.49 8.02 8.7 - "
16 6.67 7.20 7 8.38 9.09 9.97 - -
18 7.49 8.02 .79 950 | 1027 | 1139 - -
20 8.26 891 97 10.68 1156 | 1257 | 1363 | 14.63
22 926 | 1003 068 1 1186 | 1292 | 1382 | 1488 | 1611
24 1027 | 1115 1230 | 1322 | 1392 | 1546 16.87 | 18.47
475 5.00 5.25 5.50 5.75 6.00

20 1564 | 1638 | 1730 | 1864 | 1977 | 2077

22 17.23 | 1835 1935 | 2041 | 2154 | 2272

24 1994 | 20100 2230 | 2360 | 2478 | 26.14

For mitre cuts less than 307, 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

£

SteetMaterial—— - — -

'
sarpon-=ree

i1l

NET MAN HOURS EACH
0.D. WALL THICKNESS IN INCHES
Pipe r

Inches 375 500 750 1.00 1.25 150 175 2.00
26 413 5.49 6.20 6.67 6.84 7.20 7.49 7.73
28 478 5.96 6.67 7.20 7.49 7.29 791 8.20
30 5.07 6.43 7.20 7.49 791 8.20 8.44 8.79
32 5.61 6.84 7.55 8.02 8.38 8.79 9.09 9.26
34 8.14 7.55 814 8.61 8.91 9.26 9.62 9.85
36 5.84 8.20 8.79 9.26 9.62 9.97 10.27 10.62
38 TT 8.44 9.50 9.97 10.27 10.74 11.33 11.68
40 361 9.62 10.38 10.68 11.15 11.62 1210 | 12.57
42 2.62 10.97 11.39 11.68 12.10 12.74 1322 | 1363
44 10.92 12.04 12.57 12.92 13.45 13.57 14.34 : 14,81
46 12.21 13.22 13.81 14.10 14.57 15.16 1569 | 16.11
48 13.31 14351 14.99 15.46 15.93 16.40 1705 | 17.46
54 15.33 16.32 16.35 17.39 17.91 18.44 19.18 19.65
60 1725 18.14 18.73 19.32 19.91 20.50 21.31 21.83

225 2.50 2.75 3.00 3.25 3.50 3.73 . 1.00

26 314 10.50 11.39 12.27 13.22 14.34 1499 | 16.38
28 379 11.15 11.63 12,37 13.57 1481 1532 © 16.99
30 2.26 11.68 12.04 12,92 14.16 15.28 15.93 > 17.52
a2 279 12.27 12.74 13.45 1463 15.75 1640 - 1800
34 10.38 12.92 13.39 13.37 15.22 16.23 16.87 18.47
36 1097 13.45 13.92 14.34 15.69 16.37 17.52 19.12

+.25 4.50 4.75 3.00 3.25 3.530 3.75 : 6.00

26 15.00 19.53 20.95 22,30 23.72 25.19 2661 @ 28.03
28 18,47 20.06 21.42 22.95 24.19 25.67 2708 | 2850
30 12,94 20.41 22.00 23.42 2478 26.14 2755 | 2897
32 18.33 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 2021 | 30.74

For General Notes. see the hottom of page 114,
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FLAME BEVELING PIPE FOR WELDING
“V” Type Bevels

Labor for Straight Pipe Only

Carbon Steei Material

NET MAN HOURS EACH
Pipe | Standard |Extra Hvy.
Size Pipe & Pipe & SCHEDULE NUMBERS
Inches |0.D. Sizes | O.D. Sizes
3/8" Thick | 1/2” Thick 20 30 40 60 80 100 120 140 160
2" or less 0.08 0.12 -- - g.08 - 0.12 - -- - 0.16
2-1/2" 0.08 0.14 - - 0.08 - 0.14 - - - 0.18
3 0.12 0.16 - - 0.12 - 0.16 - T 0.22
4 0.16 0.22 - - 0.16 - 0.22 - G.30 -- 0.32
3 0.20 0.28 - - 0.20 - 0.28 - 0.35 - 0.39
6 0.26 0.35 - - 0.26 : - 0.35 - 0.45 i - 0.49
8 0.37 0.51 0.37 0.37 0.37% I 0.46 0.51 0.60 0.68 ; 0.75 -
10 051 ;072 i 0.51 0.51 0.51 I 072 [ 078 ;086 | 095 - -
12 0.55 i 0.86 0.55 | 0.55 | 0.68 1.02 1.08 1.18 S -
140.D. 0.57 1.02 ' 0.77 | 077 | 0.21 | 1.13 1.31 - - . - -
16 0.D. 0.86 1.27 (.86 0.86 1.27 1.40 1.55 - - : -- -
180.D. 1.11 1.58 111 1.30 1.538 1.77 -- - - - --
200.D. 1.35 1.77 1.35 1.82 195 2.15 - - - - -
240.D. 2.04 2.60 204 | 274 | 238 - - - - - -

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

Above man hours are for flarne "V beveling only and do not include cutting or internal machining. See respective
man heur tables for these charges.

For beveling on the ends of bends or shop trimmed fittings. add 30% to the above man hours.

. )r"“'t.‘
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FLAME BEVELING LARGE O.D. PIPE FOR WELDING

Labor For Straight Pipe Only

S — - Garbon Steel Material —
NET MAN HOURS EACH
0.D. Pipe WALL THICKNESS IN INCHES
Size
Inches 375 .500 750
26 327 I 4.31 4.87
28 3.7 t 4.68 5.24
30 4.00 ‘ 5.05 5.88
32 4.43 5.39 395
34 1.84 5.95 6.43
36 5.39 6.47 691
38 6.10 7.17 7.47
40 8.80 7.83 8.18
42 7.59 8.66 5.96
44 8.39 9.48 9.39
46 9.63 10.41 10.89
48 10.89 11.43 i 11.82
a4 12.25 12.8% ‘ 13.31
60 13.62 14.31 14.79

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

Above man hours are for lame "V™ beveling only and do not include cutting or internal machining. See respective

man hour tables for these charges.

For beveling on :he 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
e - Carbon-Steel Material
NET MAN HOURS EACH
Standard Extra Hvy.
Pipe Pipe & Pipe & SCHEDULE NUMBERS
Size 0.D. Sizes Q.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 | = To2 |~ foso| - | ~ | - [o42
2.1/2" 0.27 0.40 | - 0z | - o0 | - | - | - |04
3 0.30 0.42 |~ oso !l - loszl - | - - |ose
4 0.42 0.58 | < Tose | - loss| - losst - loso
5 0.54 0.78 w | -~ ws4| - Joms| - |os1| - |07
6 0.70 0.93 | - 070 - fos3| - lu8 | ~ |135
8 0.97 i 1.35 087 | 057 087 126 | 135 | 164 | 183 [204 | 23
10 138 ' 1.84 138 | 138 1.38 i 134 {211 | 244 | 258 |3.08 | 3.6
12 133 : 2.44 153 | 153 207 {275 | 290 | 317 | 365 | 4.14 | 4.38
140.D. 2,07 : 2.67 207 | 207 267 [ 295 339|385 | 413 ~ | -
16 0.D. 237 3.45 237 | 237 345 [371 |414 ] 438 | 487 - | -
180.D. 295 414 295 | 365 424 {438 |487 (542 | - | - | -
200.D. 35 | am 354 | 472 568 (616 |649 | ~ | - | - | -
2400D. 5.18 6.89 518723 767 |793 (837 | « | - | - | -

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
Ete., Inches Lineal Inch Lineal Inch
1/2 or less | . . 0.05 0.05
3/4 0.05 0.07
1 605 qi. ... .. 0.09
i-1/4 ... .. . 017 . 0.10
1-1/2 b e e e e e s 0.07 . 0.10
1-3/4 e e e e e 0.08 . 0. 20
2 - 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

Carben Steel Material
T NET MAN HOURS EACH
Thicknessof 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 0.29 034 0.47
34 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 0.1 0.86 1.12
2 0.71 0.82 1.00 1.32
2.1/2 0.82 0.91 112 1.62
3 0.91 1.12 1.32 1.82
3-12 : 1.0 1.21 1.52 2,14
4 1.21 i 1.42 1.73 : 2.44

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

Ifholes are to be tapreé—aAdd 33-1/3%.

Drilling of sentinei safety or teil 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 above man
hours.

For drilling hoies in pipe or other contoured chjects. oblique to cuntoured surface, add 175% to above man hours.

PRcry
N
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MACHINING INSIDE OF PIPE
Buiit-Up-Ends

Carbon Materials Oniy

Built Up Ends on Inside

Diameter of Pipe and Fittings

with Weld Metal to Provide for

Machining Inside of Pipe Specified Qutside 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 0.6
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
-] 0.8 1.0 8 1.0
8 1.0 1.3 8 1.4
10 1.2 15 10 2.0
12 1.3 1.8 12 2.5
14 OD .5 2.1 14 LI
18 OD 1,8 2.5 18 .17
18 oD 2.1 2.8 18 _ 4.8
20 OD 2.5 3.4 20 5.5
24 CD 3.4 4.5 24 8.4

Machining: Man hours for machining the inside of straight pipe are for any taper bore from 13° through 30°
included angle. For machining the ends of bends add 100% to the above man hours. For counterboring tup
to a maximum of 2" in length), add 30% to the above man hours. For machining to a controiled “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
T T *Carbon Steel Material )
NETMAN HOURS—PEREND
Machining Inside of Straight Pipe Only 1.D. Built-up
with
0.D. WALL THICKNESS IN INCHES Weld Material
Pipe T
Size .500 to 1.51te 2.26w 3.0l 451t Man Hours
Inches 1.50 2.25 3.00 4.50 : 6.00 Per End
26 441 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 N 9.70 12.01 27.82
34 6.58 740 841 10.38 12.63 35.01
36 7.40 8.28 9.18 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 77.4%
46 12.28 13.30 14.58 15.61 17.57 87.32
48 13.44 14.46 15.67 16.70 18.60 9B8.45
54 15.12 16.26 17.63 18.79 20.92 110.795
60 16.80 18.07 18.39 20.87 23.25 123.06

Machining: Man hours for machining the inside of straight pipe are for any :aper bore from 10° through 30°
included angie. For machining the ends of bends add 100% to the above ma=: Zours. For counterboring wup
to a maximum of 27 in length), add 30% to the above man hours. For machining 10 a controlled “C”
dimension -as required for power piping critical svstems). add 225% to the above man hours.

Cutting and Beveiing: Man hours do not include cutting and beveling. See respective zabies 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

n

NETMANHOQURSEACH
Boring 1.D. Installing Straightening
Nominal of Pipe Vanes
Pipe Size
Inches Carbon Steel Carbon Steel Alloy
4 9.8 7.8 11.3
3 11.7 8.7 13.1
6 13.3 0.7 15.2
8 17.5 12.6 18.9
10 20.9 13.9 209
12 256 15.8 23.7
14 295 i7.8 26.3
16 353 195 29.5
18 44.0 221 33.0
20 7.7 243 37.2
24 79.1 30.2 45.4
26 - 359 34.0
28 - 39.8 59.8
30 - 159 68.8
32 _ - 33.1 . 9.9
34 - 393 89.9
36 - | 68.3 103.3
38 - 6.9 115.8
40 - 35.2 127.7
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 cn installing vanes in pipe where boring the LD. of pipe is
nat 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 HOURSEACH
FLOW NOZZLES FLOW NOZZLES
Pipe Pipe
Size Carbon 0.D. Carbon
Inches Steel Alloy Inches Steel Alloy
4 378 442 26 165.6 198.7
5 41.1 473 28 189.6 2220
6 45.8 53.0 30 2174 249.9
] 55.2 62.5 32 2385 282.3
10 63.0 72.7 34 283.7 316.2
12 71.0 826 36 318.1 i 357.4
140D 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 $4£.3 : 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 nozzies, 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 ta 400°F

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 | 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 0.8 -- - 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 | -- 0.7 -- 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 09| 1.2 | 1.3t 1.8 1.9 { 2.4 | 2.5
10 ! 1.3 1.8 1.3] 1.3] 1.3)] 1.8} 20| 2.4 | 2.7 | 3.3 | 3.8
12 1.5 2.0 .5 1.5} 1.9 2.2 | 2.8} 3.3 | 3.8 | 4.4 | 5.3
14 OD 1.9 2.5 .9 1.9 2.2 | 3.0 | 3.5} 4.4 50 ] 5.8 | 6.6
16 OD 2.2 3.3 2.2 | 2.2 3.0} 3.8 | 45| 5.4 | 6.0 { 7.3 | 9.5
18 OD 2.8 3.5 261 3.1| 41| 5.0} 60| 1.0 7.9 | 8.5 |10.5
20 OD 3.1 4.1 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 [10.4 {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,

Preneating: 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 PIFE BUTT WELDS

Carbon Steel or Alloy Materials
e ForTemperatures pto4002F — - . . .
NET MAN HOURSEACH
Nominal WALL THICKNESS IN INCHES
Pipe
Size -1t 1.00 1.25 1.50 1.756 2,00 2.25 2.50
3 1.0 1.2 - - - -~ - -
4 1.4 1.5 18 2.0 - - - -
5 -- 1.9 2.1 24 25 2.8 - -
6 -- 21 25 2.7 3.0 3.2 3.4 -
8 - 3.0 3.4 3.7 3.9 4.4 435 4.8
10 - -- 4.1 44 4.7 5.4 5.8 6.3
12 -- - - 6.1 6.6 7.0 T4 8.0
14 - - - 7.3 15 8.4 91 9.6
16 - - - - 9.4 10.0 105 11.6
18 - - - - - 12.3 13.0 13.7
20 -- - - - - 14.0 15.1 15.9
22 - - - - - - - 17
24 - - - -- - - - 18.6
2,75 3.00 3.25 3.50 375 4.00 1.25 4.50
10 T 76 - - .- . - -
12 38 g1 9.8 10.4 - - - -
14 0.3 108 11.6 12.3 13.0 14.0 - -
16 123 13.0 13.7 14.6 165 16.8 - -
18 148 15.8 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 18.4 19.8 209 22.3 23.8 25.3 266 28.0
24 1¢.3 21.2 22.8 24.2 25.8 277 284 30.2
4.75 5.00 3.25 3.50 5.75 6.00
20 26.4 277 29.3 30.7 321 337
22 203 30.7 321 33.7 35.0 36.5
24 321 33.7 345 36.5 38.0 39.5

For General Notes. see the bottom of page 121
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PREHEATING LARGE O.D. PIPE BUTT WELDS AND ANY
TYPE FLANGE WELDS

Carbon Steel Or Alloy Materials |

For Temperaturea Up To 400°F

NET MAN HOURS EACH
0.D. WALL THICKNESS IN INCHES

Pipe 300 f
Inches Or Less .750 1.00 1.25 1.50 1.75 200 ¢ 225
26 7.6 B.5 10.3 125 14.3 16.0 183 | 205
28 8.3 9.2 10.9 141 15.3 17.0 195 | 219
30 8.9 9.6 118 14.0 16.3 18.1 208 : 235
a2 2.3 10.3 12.3 14.8 172 19.1 219 248
34 10.0 10.9 13.0 15.8 18.6 20.5 232 | 266
38 10.7 11.8 13.8 17.2 20.5 22,5 257 . 290
38 10.9 12.3 150 18.3 22.8 248 283 ; 319
10 11.2 135 16.3 19.5 25.3 27.1 31.0 . 352
42 12.0 14.4 17.6 21.0 28.1 30.0 341 . 386
+ 13.0 15.3 19.5 24.0 29.3 329 376 | 433
46 13.9 16.4 21.2 26.3 313 36.1 411 461
48 15.0 17.6 23.0 28.6 33.9 39.3 48 : 303
54 ; 16.9 19.8 258 32,1 38.1 443 504 565
60 , 18.8 21.9 28.8 358 2.4 49.1 561 ! 629
2.50 2.75 3.00 3.25 330 | 375 400 . 425

t
26 22,9 24.9 7.1 29.4 316 33.7 360 ' 1382
28 24.2 26.3 29.0 30.8 33.0 35.3 T3 398
30 25.7 28.0 20.3 32.1 345 36.8 39.3 @ 411
32 27.0 29.3 31.9 335 358 | 380 406 | 425
34 28.8 31.0 3.5 35.3 i 39.3 424 0 43
36 30.2 335 36.0 379 40.1 42.4 43 | 1638

4.50 4.75 5.00 5.25 5.50 5.75 6.00 |

2 40.5 42.7 4.8 47.1 48.3 51.6 538 ¢

28 42.0 44.0 46.3 485 50.7 33.0 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 33.8 35.8 584

34 46.4 48.0 50.9 53.1 55.0 375 60.2 |

36 9.0 51.2 53.3 55.7 57.7 59.9 82.7

For Generai Notes. see the bottom of page 121.
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PREHEATING 90° NOZZLE WELDS
Carbon Steel. or Alloy Materials
e e FerTempersturesUpTod00F —— - - .
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 |- |-~ |05 ] - | 0.6 - | -- ; - | o7 .
2-1/2 0.6 A e R L e B2 A X

3 0.6 0.9 |-- |- loe |- fos|--1]-- 1. |1p
3-1/2 0.7 0.9 |- |- lo7 |- los| - - | |

4 0.9 L0 |-~ |- Jo8 |- |10} - | 1.4 - | 17

5 1.0 1.4 -- -- 1.0 | -- 1.4 | -- 1.7 -- 1.8

6 1.3 18 |- 1 -- Tas - | e 2.0 - | 2.4

8 1.8 | 21 17171 | 20| 21 21 a1 C 35| 41

10 2.0 27 |20 120, 20 | 27 31| 3.8 45 - | 59
12 25 ¢ 3.3 |25 |25;28 35| as5]|;: 2! 6.0 -- | 8.3
140D| 3.0 | 3.8 |30 3.0/ 35 )| 46| 59! 6.8 i 7.8  -- | 10.5

16 0D| 3.4 46 34| 3446|5972 85! o s
180D| 4.2 ! 55 |42 ! 48 {63! 79| o6 10.55 12.7 - 1m0
2000 5.0 6.5 |50 65|83 |101]11.8 137|156 . - | -
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 160

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

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 §00°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 adiditional to man hours for welding operations.



Section Two—FIELD FABRICATION 125

PREHEATING LARGE O.D. 90° NOZZLE WELDS

Carbon Steel or Alloy Materials -

o F‘nr'ﬂan;.pe el
NET MAN HOURS EACH
0.D. WALL THICKNESS IN INCHES
Pipe : 7
Sizes 500 750 1.00 1.25 150 175 200 & 2.25
. |
26 9.7 10.7 12,9 15.6 183 ;. 201 230 : 258
28 10.3 11.4 13.8 16.6 19.2 212 244 i 277
30 10.9 12.2 14.8 17.6 2035 . 228 261 : 295
32 116 12.9 15.5 18.5 216 | 240 215 310
E1 126 138 18.3 19.3 23.2 25.7 293 = 334
36 13.5 14.8 17.5 21.6 25.7 . 282 3z2.2 36.5
38 14.3 15.8 18.9 23.0 286 . 310 B5 401
40 15.3 17.0 20.2 24.5 3LT . 342 391 441
42 16.2 18.1 21.8 26.3 340 378 430 ' 485
48 18.5 20.7 24.9 30.1 38.8 132 191 55.5
54 20.8 23.2 28.1 33.9 43.7 8.5 55.2 62.3
60 23.1 25.8 31.2 7.6 485 339 614 693

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 457 nozzie 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 *00% to the above man hours.
Preheating of coupling, weldolet, threadalet or socket welds should be :zarged 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 operazions.
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LOCAL STRESS RELIEVING

Butt Welds, Nozzie 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 2.8 2.8 -- -- 2.6 -- 2.8 | -- -- -- .0
2-1/2 2.8 2.9 -- -- 2.8 -- 2.9 | -- -- -- a1
3 2.9 3.0 -- -- 2.8 -- .0 | -- -- -- 3.5
3-1/2 3.0 3.1 .- -- 0| -- i | -- -- -~ 3.8
4 3.0 3.5 -- -- .0 -~ .5 -- 3.8 | -- 3.9
§ 3.5 .7 -- - 3.5 -- 3.7 -- 4.1 - 4.3
8 3.7 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 5.5 5.9
10 4.6 5.1 4.6 | 4.6 | 4.8 5.1 5.3 | 5.7 5.9 | 8.3 | 6.7
12 5.1 5.5 5.1 5.1 5.3 5.8 8.0 8.5 g.8 7.1 7.4
14 OD 5.5 5.9 5.5 {55 ) 5.9| 6.3 8.7 7.1 7.6 | 7.9 | 8.3
16 CD 5.9 6.4 5.9 | 59 64| 6.8 7.2 | 7.8 80| 85| &2
18 OD 6.4 6.8 6.4 | 8.6 | 6.8 7.3} T.8 | 8.3 | 87 | 9.2 | 10.1
200D g.6 7.0 6.6 | 6.8 1.3 7.8 { 8.3 | 9.2 9.6 {10.0 | 11.1
24 OD 7.1 7.3 7.1 | 7.6 ] 8.0 85 5.2 |10.1] 10.5 [11.2 | 12.5
Pipe Thickness: For stress relieving buit 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 180 man
hours.

Code Requivements: 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. 5. 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 IL.OCAL STRESS RELIEVING
Butt Weids R
T - Carbon Steel Material T o /e
Temperatures To 1400°F
NET MAN HOURSEACH
Nominal WALL THICKNESS IN INCHES
Pipe
Size 750 1.00 1.25 1.50 1.75 2.00 2.25 2.50
3 5.1 54 - - - - - -
4 5.4 5.9 6.4 6.8 - - - -
5 - 8.3 8.7 7.2 7.6 8.2 - -
é - 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 10.3 10.8 11.5
14 - - - 9.6 10.3 11.2 11.6 12.3
16 - - - - 10.8 11.6 123 131
18 - - - - - 12.3 131 14.0
20 - - - - - 13.3 14.3 15.2
22 - - - - - .- - 16.4
24 - - - - - - - 17.7
2.75 3.00 3.25 3.50 3.75 +.00 4.25 4.50
10 11.9 12.5 - - - - - -
12 12.3 13.2 14.0 15.0 - - - -
14 13.2 14.1 15.0 16.1 16.9 18.1 - -
16 14.0 15.0 16.0 16.9 18.1 19.3 - -
18 15.0 16.0 16.9 18.3 194 ¢ 206 - -
20 16.2 174 18.4 19.6 212 22.7 243 259
22 17.4 19.2 20.0 21.3 22.8 24.3 25.9 27.4
24 18.9 201 215 229 24.5 26.0 7.6 29.1
4.75 5.00 5.25 5.50 3.75 6.00

20 274 29.0 30.5 321 3.7 35.3

22 25.0 30.6 32.1 33.7 35.3 36.9

24 30.6 322 33.7 35.3 36.8 38.4

For General Notes. aee the bottom of page 126,
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LARGE O.D. LOCAL STRESS RELIEVING

Buit Welds, Nozzle Welds or Any Type Flange Weld

Carbon Steel Material

Temperatures To 1400°F

NET MAN HOURSEACH
0.D. WALL THICKNESS IN INCHES
Pipe 7
Size .375 500 750 1 100 1.25 150 1.75 2.00 225
1
26 9.1 9.8 11.3 118 12.7 14.1 16.3 185 21,3
28 95 10.5 122 127 13.8 15.2 17.7 20.0 22.9
30 10.4 11.3 131 138 14.7 16.7 19.2 21.5 24.6
32 11.2 12.3 143 | 150 15.8 18.1 20.8 23.2 26.5
34 12.4 13.5 155 ' 162 17.1 19.6 225 24.8 28.2
36 13.6 14.7 170 . 181 19.3 21.5 24.5 27.0 30.6
38 14.7 16.1 187 | 200 21.6 23.9 27.0 28.3 33.5
40 16.1 17.6 206 . 223 24.3 26.6 29.7 32.0 36.5
42 17.8 19.4 227 246 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 42,8
46 219 236 26.9 299 327 36.0 39.3 42.8 46.5
48 24.4 26.0 292 - 327 35.8 39.3 42.9 46.3 49.8
54 28,5 292 329 - 368 40.3 45.4 45.6 53.5 57.5
60 30.4 32.4 366 . 419 44.7 19.2 53.6 58.0 63.6
2.50 2.75 300 325 3.50 3.75 4.00 4.25 4.50
26 234 26.5 261 ' 317 34.4 37.0 39.7 423 45.0
28 25.5 28.2 308 . 335 36.1 38.8 41.4 4.0 46.6
30 7.3 299 325 : 32 378 40.4 43.0 457 483
32 29.1 37 343 36.9 366 42.2 44.9 47.5 50.1
34 30.8 335 36.1 380 41.4 4.0 46.7 493 52.0
36 33.2 35.9 373 ' 40.4 438 46.5 19.1 51.8 54.4
475 5.00 525 ! 550 5.75 6.00
]
26 47.6 50.3 528 | 554 58.1 60.7
28 49.2 51.9 545 | 572 59.8 62.4
30 50.9 53.6 562 | 388 61.4 64.1
32 52.8 55.4 581 608 63.3 65.9
34 54.6 57.3 599 ° 624 65.1 67.7
36 56.9 59.6 622 ' 649 67.5 70.2

For General Notes. see the bottom of page i25.
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RADIOGRAFPHIC INSPECTION

Field X-Ray Of Butt Welds

Carbon Steel Material

NET MAN HOURS EACH
Wall Thickness Wail Thickness
Nominal Greater Than Greater Than
Pipe Wall Thickness Extra Strong Schedule 120 Thru
Size Thru Extra Strong Thru Schedule 120 Double Extra Strong
20r Less 0.86 - 1.13
3 0.86 - 1.13
4 0.98 113 1.27
5 1.07 1.23 1.40
6 1.20 1.40 1.56
8 1.35 1.54 L.75
10 1.51 1.73 1.97
12 L.71 197 2.23
14 . 1.86 ) 7 2.1-* 2.42
16 2.08 2.39 i 2.70
18 2.32 2.87 3.01
20 2.55 2.94 3.34
24 3.15 362 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
T Carbon Steel Material T
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 1.24 1.37 - - - - - -
4 1.37 1.43 1.46 1.65 - - - -
5 - 1.50 1.59 172 1.81 1.97 - -
6 - 1.59 1.72 1.81 1.97 209 | 225 -
8 - 1.74 1.87 2.00 2.16 238 | 246 2.75
10 - - 2.08 2.19 2.40 250 | 2.69 2.96
12 - - - 2.38 2.59 2.74 2.94 3.12
14 - - - 2.62 2.78 302 | 321 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 i 3.25 3.50 3.75 4.00 4.95 4.50
10 3.16 333 | - - - - - -
12 3.33 3sg ! 380 4.06 - - - -
14 . 363 387 | 410 440 4.68 5.00 - -
16 {397 421 | 446 4.81 5.11 5.41 - -
18 C 433 462 | 493 5.21 5.58 5.98 - -
20 P 468 5.00 5.31 5.85 6.04 644 | 687 7.28
22 522 5.58 5.97 6.33 6.74 324 7.73 8.20
24 | sa 6.20 8.62 7.00 751 .01 8.7 9.11
. 475 5.00 5.25 5.50 5.75 6.00
20 1713 | 8aT 838 | 9.01 9.40 9.83
22 | 854 8.95 9.36 977 | 1003 | 1061
24 f 945 9.77 1013 | 1060 | 11.04 | 11.49

For Generai Notes, sce 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 Orless | 1.00 1.25 1.50 175 2.00 2.25 2.50
26 3.62 3.81 3.96 4.27 4.57 491 5.24 5.64
28 +.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
az 6.26 6.41 6.56 6.88 7.21 7.52 7.82 8.25
34 775 7.94 8.07 8.40 8.7 9.02 9.35 9.78
36 9.53 9.78 9.88 10.18 , 1051 : 1083 11.19 11.56
38 11.37 11.57 11.78 1208 1240 © 1272 13.00 -
40 13.36 13.64 13.83 1411 | 1450 | 14.85 15.20 -
42 1533 15.76 15.97 1632 | 1672 | 17.04 17.41 -
44 17.87 18.06 18.31 1865 | 19.08 19.46 19.80 -
46 20.27 20.52 2079 | 2116 | 2159 2193 22.26 -
48 2234 | 2307 2333 | 2370 | 2420 2450 24.86 -
54 25.69 25.96 26.25 2666 | 2722 27.35 27.97 -
60 283+ | 28.83 29.16 | 2962 | 3025 - 3061 ; 3107 -~
275 3.00 3.25 350 | 373 4.00 1.25 450
26 5.11 6.68 7.15 7.34 8.12 8.61 957 10.00
28 5.72 7.52 7.80 8.13 8.72 9.32 10.18 10.60
30 7.54 8.43 8.65 9.02 959  10.18 11.02 1.4
32 387 9.57 9.79 1013 10.73 11.34 12.18 12.58
34 10.24 1107 11.34 11.68 12.26 12.85 13.71 14.13
36 1295 12.90 13.13 13.49 14.05 14.66 15.53 15.95
175 5.00 5.25 5.50 5.75 6.00
26 1035 | 1065 | 1096 | 1L41  1L71 | 1214
28 10.95 11.28 11.56 11.99 1229 | 1275
30 11.33 12.12 12.42 12.85 13.18 | 1362
32 12.97 13.27 13.56 13.98 1512 | 15.61
T 34 14.48 14.81 15.07 15.53 16.68 | 17.55
36 16.31 16.62 16.89 17.33 18.47 . 1823

For General Notes. see the 2orom of page 122
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HYDROSTATIC TESTING

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

Carbon Steel Material

NET MAN HOURS PER LINEAR FOOT

Standard | Extra Hvy.

Pipe Pipe & Pipe & SCHEDULE NUMBERS

Size | O.D.Sizes | O.D.Sizes ,

Inches | 3/8"Thick | 1/2"Thick | 20 | 30 | 40 | 60 | 80 | 100 | 120 | 140 | 160
2°Orless | 0014 0.016 - 1 « |oota| - |o016]| - - ~ |o02s
2.1/2" 0.015 0.017 w i - |oo15| -~ |oo7| - | - | - Joo028

|
3 0.017 0.019 - b~ Joorr| - Joows| - | - | - Jeom
4 0.020 0.024 ~ | - |oo20| - |oo24f - |o0032| - |00
5 0.022 0.026 - | - {oo022| - |ooz| - |0035| - |o004a1
6 0.025 0.029 - ' = loos]{ - [0029| - j0039] - |o0047
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 | 0.045 | 0.055 | 0.063 | 0.070
12 0.034 0.039 | 0.034 1 0.034 | 0.038 | 0.044 | 0.053 | 0.061 | 0.068 | 0.077 | 0.087
14 0.D. 0.038 0.044 | 0.038  0.038 | 0.041 | 0.050 | 0.062 | 0.069 | 0.078 | 0.091 | 0.106
16 O.D. 0.044 0.049 | 0.044 0.044 | 0.048 | 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
24 0.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 compieted process systems, for a maximum holding time of one hour, and
include time for the foilowing operations when required:

1) Place and remove blinds and blanks as required.

2) Cpening and closing 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 biock removal of spring-supported or counterweight-sugpported lines.

5) Air purging of lines before hydro-test.

6) Soap testing joints where required.

7) Drain lines after testing.

K individual segments or spools are to be tested separately multiply above man hours by a factor of ten (10).



Section Two—FIELD FABRICATION

133

HYDROSTATIC TESTING—HEAVY WALL PIPE

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

NET MAN HOURS PER LINEAR FOOT

ToTT T Carboti Steel Material T T

Nominal WALL THICKNESS IN INCHES
Pipe
Size 750 1.00 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 0.123 0.160
10 - - 0.076 0.095 0.118 0.136 0.160 0.138
12 - - - 0.103 0.122 0.143 0.170 0.196
14 - - - 0.117 0.139 0.163 0.181 0.225
16 - - - - 2.156 0.186 0.217 0.260
18 - - - - - 0.208 0,242 0.286
20 ~ - - - - 0.242 0.296 0.316
22 - - - - - - - ¢.378
24 - - - - - - - 0.411
275 3.00 3.25 3.50 1,75 1.00 425 4.30
10 0.192 0.220 - - - - - -
12 0.224 0.257 0.289 0,330 - - - -
14 0.236 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 0.3%4 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 0.77 0.375 0.992 1.094
4.73 3.00 5.25 5.50 5.75 6.00
20 0.992 1.062 1133 1.180 1314 1.400
22 1.070 1.149 1.257 1.320 1.446 1.542
24 1.168 1.257 1374 1.440 1.558 1.666

For General Notes. see the bortom 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

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 0.140 0.161 0.185 0.213 0.245 0.281 0.323 0.389
28 0.162 0.186 0.214 0.245 0.283 0.326 0.375 0.431
30 0.194 0.223 0.257 0.296 0.340 0.3921 0.450 G518
32 0.241 0.277 0.319 0.367 0422 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 1.1686
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 0913 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 1.918 2.203 2.534 2914

2.50 275 3.00 3.25 3.50 3.75 .00 4.25
26 0.447 0.509 0.562 0.650 0.735 0.837 0.951 1.078
18 0.492 0.561 0.817 0.716 0.809 0.9232 1.051 1.188
30 0.551 0.628 ¢.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 2.2086
36 1.127 1.285 1.414 1.640 1.853 2.112 2.408 2721
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.B10
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 1.960G 2.097 2.265 2.469 2.583 2.800 2.996
34 2.427 2.597 2.805 3.058 3211 3.468 3711
36 2.993 3.203 3.458 3.770 3.955 4,276 4.575

For General Notes. see the bottom of page 132.
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ACCESS HOLES
Carbon Steel Material

) T T T TTNETMANHOURSEACH T )
Nominal WALL THICKNESS

Pipe OVER OVER OVER OVER

Size UpTol” 1"t0 2" 27tp 2-1,2" 2.1/2"t0 4" 4 to 6"
2.1/2.3, 4 1.8 2.0 . - -

5,6,8 2.0 2.2 25 - -

10, 12 2.2 2.4 29 4.0 -
14, 16,18 2.3 2.5 39 4.3 -
20, 22, 24 2.5 29 a1 4.3 6.3
26. 28, 30 29 3.2 33 4.8 7.2
32,34, 36 3.1 3.3 ar 5.1 76
38, 40, 42 33 37 4.0 5.6 8.4
44, 46, 48 3.7 1.0 14 8.7 10.1

34, 60 4.6 4.9 5.4 83 12.3

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 " increase in diameter.

If plugs are to be included and seal welded. add 0.75 man hours sach.
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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 egquipment, for all in-
strument and control piping up to and including one (1) inch.

Man hours include the labor of installing 211 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 . ., . .. ... .. « « « ¢« + 2 « » 5.0 Man hours total
Runsover 10feet . ., . .. . . ... ... .. « + - 0.4 Man hours per foot of length
Asbestos wrap pipe beforetracing . . . . . . . . . . . 0.05 Man hours per foot

SOLDERED NON-FERROUS FITTINGS

NET MAN HOURS EACH
Nominal I Coup- Re- Caps &
Size—Ins.i lings Ells Tees fl“langes ducers [Adaptersi 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 3.60 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.

-



1 P

n

Section Two—FIELD FABRICATION 137

PVC-PLASTIC PIPE

MAN HOURS PER UNITS LISTED .

Size | Handle Pipe  _|Cemented Sacksr! __ Saddles - _|_Handle Valves- - - --.

Ins, Per L. F. Joints — Ea. | Each PCV Body — Ea.
1
I

1/2 .07 .20 .38 .13

/4 .07 .22 .30 .16

1 .07 .25 .40 .17

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

1-1/2 .08 .29 A4S .25

2 .09 .33 30 .35

2-1/2 .09 .38 53 .58

3 .10 .45 .63 .85

4 .11 .53 .73 1.23

5 .12 .70 .aQ 1.60

3 .14 .80 1.00 1.95

10 .17 1.00 1.20 2.50

12 .20 1.25 1.40 3.00

Handle Pipge Units: Man hours include handling, hauling rigging and aligning in place.
Cament Sockst Joint Units: Man hours include cut, square, ream, fit-up and maks jeint

Saddla Units: Man hours include fit-up, drill nole in header and cement saddle to header.

dla
Maximum hcele size is assumed o be 1'% inch. For larger branch lines the use of zees
should be esiimated. The size of the header not the size 3f 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.

Uni:;s are for all wall thickness,

Uniis 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 - -- .B5
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
furmished 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 Beolt-Ups
Ins. Per L. F. Each Each Each
1-1/4 .22 .13 .30 .60
1-1/2 .23 .16 .35 .65
2 .25 .25 .30 .70
2-1/2 .27 .30 43 .80
3 .30 .32 .30 .85
3.1/2 .33 .35 35 1.00
4 .35 .50 .60 1.20
5 .38 - - 1.30
6 .40 - - 1.50
g .52 | -- -- 2.10
10 .60 -- -~ 2.70
t
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 Unirs: Make-on units include making on of screwed type fittings. Ells = twe
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 [INITS LISTED

; | Butt Welds
Handle Cut and : ! Incl. Lead
Pipe Pipe Thread : Make-Ons ' Buming Boli-Ups
Size Per L. F. Each Each ! Each i Each
1-14 .22 15 | .30 : .20 .60
1-1/2 .25 .16 ! .35 L0 | 65
2 .33 25 i .38 . 130 70
2-1°2 .35 .30 ; .40 . 1.45 ' .80
' ;
3 .40 .33 b as t 183 .85
3-1.2 .45 .35 .47 [ 163 1.00
! .
3 .50 .50 g -1 lo1.8s ; 1.20
3 .65 - - 2.20 1.35
6 80 -- E - . 2.80 i 1.50
+ 3
8 120 | - f - © o340 210
) . i
i i | '
10 b 1,60 | - | - I 430 i 2.70
H | H | !
12 | 2.25 : - ? - L s L 340

Pipe Units: Pipe units include rigging, erecting and aligning of pipe. It is customary to
order this tvpe 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
twe 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.

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

Bolt-Up Units: Belt-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. Seerespective tables for these charges.
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FLANGED CAST TRON CEMENT LINED PIPE AND
FITTINGS

- e e MAN HOUTRS PER INITS LISTED | L C Ll e e
Pipe Handle Handle Handle Flange
Size ipe Fittings Vajves Bolt-Up
Ins. i Per Foot Each Each Each

3 : 20 43 1.20 80
1 27 b1 150 1.20
6 : 40 79 2.2 1.50
b ! Bl 1.00 2.3 2,10

10 63 1.30 3.60 2.70

12 : 80 1.55 1.30 3.40

14 ; 95 1.84 3.10 3.30

16 1.25 212 3.80 1.40

Pipe. fittings. and valve units include handling, unloading, hauling o storags ind erection sites, and setting and
aligning.

Boit-ap mar sours include belting up of flanged joints.

Above man hours are for installation on pipe racks to 2070 high. For other in::alation condizions add or deduct the
following percentage.

On steepers 2707 Righ ... .o e e e D ‘2d
IN eneclosed DUSSAZE WAY L.ttt it e e
Inside buildings thorizontal or vertieal ... ... .
In battery dmits of process area ......... .. . i i sad 150
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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 .95

18 1.40 3.70 8.6 10.40 22.80 1.10

20 1.75 4.65 2.4 12.30 26.95 1.25

24 2,20 5.90 13.3 15.30 33.60 1.50

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

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 weild. 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 Nozzie 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. '

aif
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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 .85 .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 pieces, up to 10 feet
long, in the field and include all handling, unloading and hauling to storage and erection

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

Standard Bolt-Up Units: Standard beolt-up units include bolting up of factory furmished
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 beliing-up.

Man hours do not include installation of hangers or supports or the erection of scaffold-
ing. See respective tables for these charges.



144 Section Two—FIELD FABRICATION

NET MAN HOURS PER UNITS LISTED

OVERHEAD TRANSITE
PRESSURE PIPE-CLASS 150

1

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 i 2.1 i
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 pige,.

Make-On Units: Make-on units include erecting, aligning pouring ioint. 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 unleading, handling and hauling to sicrage and erection site.

Man hours do not include supperts or scaffolding, See respective tables for these charges.

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

lengths.
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Section Three

AlLroy .
AND

NON-FERROUS
FABRICATION

This section is intended to cover the complete shep 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.

145



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
v }
2orless | 17.0 225 30.0 31.8 13.0 39.0 840 | 360 46.0
3 18.5 25.0 33.0 35.0 15.0 41.0 88.0 | 390 51.0
4 20.0 27.0 36.0 38.0 17.0 455 | %035 | 410 55.0
5 21.0 28.0 38.0 40.0 18.0 490 | _ 420 58.0
6 23.0 31.0 415 425 20.0 50.0 ! 940 | 435 64.0 .
8 26.0 35.0 470 48.0 33.5 590 | 1005 | 495 72.0 77
10 28.5 38.0 51.0 54.0 50.0 840 | 1170 | 570 78.0
12 30,0 40.0 54.0 58.0 54.0 700 | 1340 | 640 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 | 670 74.0 86.0 - 77.0 96.0
18 395 53.0 L0 | 750 77.0 920 | - 820 | 1085
20 43.5 58.0 78.0 83.0 840 | 1000 - 87.0 | 1200
22 46.0 62.0 83.0 88.0 890 | 1035 - 93.0 | 1270
24 49.0 66.0 88.0 93.0 94.0 | 1070 - 970 | 1350
26 53.0 L3 9%.4 | 1001 | 1019 116.0 - | 1080 146.4
2g 57.0 O | 1028 | 1086 | 1098 124.9 - 113.0 1576
30 61.0 825 | 1100 | 164 | 1178 133.3 - 1210 168.9
32 83.3 80 | 174 | 1242 | o5y 142.7 - 129.3 1802
34 69.4 935 | 1245 | 1319 | 1353 151.6 -~ 137.4 191.4
36 73.4 9.0 | 1320 | 1307 | 1913 160.6 - 145.4 202.7
38 3| 1045 | 1393 474 | 1490 169.5 - 153.5 2139
10 816 | 100 | w465 | 1552 | 1368 178.4 - 161.6 225.2
a2 87 1 153 | 1310 | 1830 | 166 187.3 - 169.7 236.5
| as . 50% Molv
ASTM A335.P] 50% Moly Stainless Steels
. GROUP
- A 7 -
ASTM A335-P2  50.70% Chr s Tvpes 304. 309. 310, 316
GROUP | ASTM A335-P12  85.1.10% Chr ncluding “L" & “H" Grades)
1
ASTMAS35.PI1  1.05-1.45% Chr.
GROUP
ASTMA335-P3  150-2.00% Chr. 5 Copper. Brass. Everdur

ASTM A335-P3b 1.75-2.25% Chr.,

ASTM A-333-GR-1

ASTM A335-P22  200.2.50% Chy. .
GROUP GR‘;LP ASTM A-333-GR4

2 ASTM A335-P21 2.76-3.25% Chr.

ASTM A-333-GR9
ASTM A335-PS5b.c  4.00-6.00% Chr.

ASTMA335-PT  6.00-8.00% Chr. GROUP | Hastelloy. Titanium, 99% Ni.
GROUP ASTM A335-P9  8.00-10.00% Chr. GROUP | Stainless Steels Types 321 & 347, Cu-NL,

. Inconel. Incoloy, Aljoy 20
3 Ferritic Chromes  10.00-15.00% Chy. 8 Monel, Inconel. Incoloy, Alioy
GROUP .
ASTMA333Gr.3  3.50% Nicke] 9 Aluminum




Fabrication of alloy and non-ferrcus piping is to be figured on the same basis as for cerresponding 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 NUMPERS AND PERCENTAGES -
Nominal
"Pipe | Group | Group | Group | Greup | Group T Growp | Group | Group Group
Size 1 2 3 4 5 6 7 8 9
Zorless | 17.0 22.5 30.0 318 13.0 39.0 840 36.0 46.0
3 18.5 25.0 33.0 350 15.0 41.0 88.0 39.0 51.0
4 20.0 27.0 36.0 380 17.0 45.0 20.5 41.0 53.0
5 21.0 28.0 38.0 40.0 18.0 45.0 - 42.0 58.0
6 23.0 310 41.5 42.5 20.0 50.0 94.0 433 64.0
8 26.0 35.0 47.0 48.0 335 59.0 100.5 495 72.0
10 28.5 38.0 51.0 54.0 50.0 64.0 117.0 57.0 72.0
12 30.0 40.0 54.0 58.0 54.0 70.0 1340 64.0 83.0
14 33.0 44.0 59.0 62.0 67.0 78.0 - 87.0 90.0
16 35.0 47.0 63.0 87.0 74.0 36.0 - 77.0 96.0
18 39.5 53.0 11.0 75.0 77.0 92.0 - 82.0 108.5
20 335 58.0 78.0 83.0 84.0 100.0 - 7.0 120.0
29 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 TL3 954 100.1 101.9 1160 - 105.0 146.4
o8 57.0 7.0 102.8 108.6 109.8 1249 - 113.0 157.5
30 61.0 823 110.0 1164 117.6 133.3 - 121.0 168.9
32 65.3 33.0 117.4 1212 125.4 142.7 - 129.3 150.2
34 £9.4 9335 124.3 131.8 1333 1316 - 1374 191.4
36 3.4 99,0 132.0 129.7 141.1 160.6 - 145.4 202.7
28 ™5 104.5 139.5 1474 149.0 169.5 - 153.5 713.9
40 316 1100 1488 155.2 156.8 I78.4 - 161.6 295.2
42 85.7 1155 154.0 163.0 164.6 187.3 - 189.7 236.5
i s - Ly e
5 ASTM A335-P1 .30% Moly | Stainless Steels
s < o 20 =ne GROU?P
: ASTM A335-P2 .50-.707% Chr. 3 Types 304, 309, 310. 316
GROUP ; ASTM A335-P12 85-1.10% Chr. fincluding "L" & "H" Grades:
il
ASTM A335-P11  1.05-i.45% Chr.
GRQUP Copper. Brass, Everdur
ASTM A335-P3 1.50-2.00% Chr. 2 )
ASTM A335-P3b  1.75-2.25% Chr.
ASTM A-333.GR-1
ASTM A335-P22  2.00-2.50% Chr. .
GROUP GRE’LP ASTM A-233-GR4
2 ASTM A335-P21  2.75-3.25% Chr.
ASTM A-333-GRO
ASTM A335-P5.bc  4.00-6.00% Chr.
ASTM A335-P7 6.00-8.00% Chr. GR‘?L? 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.
GROUP .
ASTM A333Gr.3  3.50% Nickel 9 Aluminum




Fabrication of alley 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 appiicable 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. | Growp | Group Group Group Group Group Group
Size 1 2 3 4 5 8 7 8 9
2orless 17.0 22,5 30.0 318 13.0 39.0 84.0 36.0 46.0
3 185 25.0 33.0 35.0 15.0 41.0 §8.0 39.0 51.0
4 20.0 27.0 36.0 8.0 17.0 45.5 90.5 41.0 55.0
5 21.0 28.0 38.0 40.0 18.0 48.0 - 42.0 58.0
[ 23.0 31.0 41.5 425 20.0 50.0 24.0 43.5 64.0
8 26.0 35.0 47.0 48.0 335 59.0 100.5 49.5 72.0
10 28.5 38.0 51.0 54.0 50.0 64.0 117.0 370 78.0
12 30.0 40.0 54.0 58.0 54.0 70.0 134.0 64.0 83.0
14 33.0 44.0 59.0 62.0 67.0 78.0 -- 7.0 90.0
16 35.0 47.0 63.0 67.0 74.0 86.0 .- 77.0 96.0
18 39.5 53.0 71.0 75.0 77.0 92.0 - 82.0 108.5
20 43.5 58.0 78.0 83.0 84.0 100.0 - a87.0 120.0
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 1.3 95.4 100.1 101.9 116.0 — 105.0 146.4
28 570 740 102.8 108.6 109.8 124.9 - 113.0 157.6
30 61.0 82.5 110.0 1164 117.6 133.8 - 121.0 168.9
32 65.3 88.0 1174 1242 125.4 142.7 - 1293 180.2
34 69.4 93.5 124.8 131.9 133.3 1531.6 - 1374 191.4
36 73.4 99.0 132.0 139.7 141.1 160.6 — 145.4 2027
as 7.5 104.5 139.5 147.4 148.0 169.5 - 153.5 213.8
40 81.6 110.0 146.8 155.2 106.8 1784 - 161.6 2252
42 85.7 115.5 154.0 163.0 164.6 187.3 - 169.5 236.5
ASTM A335-P1 .50% Moly ! Stainless Steeis
= GROUP
ASTM A335-P2 .50-.70% Chr. s Types 304, 308. 310, 316
GROUP | ASTM A335-P12  .85-1.10% Chr. fincluding "L" & "H" Grades)
1
ASTM A335-Pl1 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 GROUP | 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.
ASTMA335-PT  6.00-8.00%Chr. || GROUP | Hageelloy. Titanium. 999 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 | , . .
ASTM A333Gr.3  3.50% Nickel 9 Aluminum




e
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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 applicabie to the carbon steel man hour schedules.

PIPE BENDS .
o © T " PERCENT ADDITIVE ’
MATERIAL CLASSIFICATION-GROUP NUMBERS AND PERCENTAGES
Nominal -

Pipe Group Group Group Group Group Group Group Group Group
Stze 1 2 3 4 5 [ 7 3 9
2orlesa 100 13.0 18.0 19.0 6.0 13.5 30.0 150 27.5

3 12.5 17.0 22,3 24.0 9.0 17.0 65.0 19.0 34.0
4 15.0 200 27.0 28.5 12.0 20.0 75.0 220 41.0
5 16.5 22.0 30.0 31.0 - 22.0 - 24.0 45.0
6 195 26.0 35.0 37.0 15.0 23.0 80.0 26.0 33.5
8 24.0 32.0 43.0 46.0 20.0 27.0 120.0 30.0 66.0
10 275 37.0 49.5 52.0 22.0 37.0 150.0 41.0 69.0
12 300 40.0 54.0 57.0 25.0 39.0 165.0 43.0 825
14 4.0 45.5 61.0 64.5 - - - 46.0 -
16 J6.5 49.0 66.0 65.0 - - - 49.0 -
18 40.0 335 72.0 76.0 -- - - 50.0 -
20 46.0 61.5 83.0 87.0 - - - 52.0 -
22 513 69.0 93.0 98.0 - - - 34.0 -
24 54.0 72.0 97.0 103.0 - - - 36.0 -
STM 4335- 5 ]
ASTM A335-P1 -50% Moly ! Stainless Steels
- o - ' GROUP
s - - |
ASTM A335-P2 .50-.70% Chr. : : Types 304. 309. 310, 316
GROUP | ASTM A335-P12  .85-1.10% Chr. .’ (ncluding"L" & "H" Grades:
1 |
ASTM A335-Pl1 1.05-1.45% Chr. .
5 ! GRQUP Copper. Brass, Everdur
ASTM A335-P3 1.50-2.00% Chr. | 5
i!
ASTM A335-P3b 1.75-2.25% Chr.
, ASTM A-333-GR-1
ASTM A335.P22 2.00-250% Chr. |! .
GROUP | GROLP | ASTM 4-333.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,
GROUP ASTM A335-P9  8.00-10.00%Chr. || GROUP | StainlessSteels Types321 & 347, Cu-Ni,
3 Ferritic Chromes  10.00-15.00% Chr. 8 Monel. Inconel, Incoloy. Alley 20
GROUP Alumi
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.

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 3
2 or less 25.0 335 45.0 47.5 20.0 58.0 125.0 54.0 69.0
3 275 | 370 49.5 52.0 23.0 61.0 | 1320 58.0 76.0
4 30.0 40.0 54.0 57.0 25.0 68.0 | 135.0 1.0 825
5 313 42.0 57.0 60.0 27.5 73.0 - 63.0 87.0
6 345 46.0 62.0 63.5 30.0 75.0 | 1400 5.0 95.0
8 39.0 52.0 70.0 72.0 50.0 875 | 1500 740 | 1070
10 425 57.0 76.5 81.0 75.0 850 | 175.0 85.0 | 1170
12 45.0 60.0 81.0 86.0 80.0 | 1040 | 2000 950 | 1240
14 49.0 5.5 88.0 930 | 1000 117.0 - 1000 | 135.0
16 52.5 70.0 945 | 1000 | 1100 128.0 - 1150 | 1440
18 59.0 79.0 1060 | 1120 | 1150 138.0 - 1230 | 1620
20 65.0 87.0 1170 | 1235 | 1250 | 1490 - 1300 | 1790
22 69.0 92.9 1240 | 1310 | 1330 | 1545 - 139.0 | 1900
24 73.0 98.0 131.0 | 1390 | 140.0 160.0 - 1450 | 2010
% 79.0 106.0 142.0 150.4 151.6 173.4 - 157.0 2179
23 85.0 114.2 1529 162.0 163.2 186.8 - 169.0 2346
20 912 122.4 163.8 173.7 174.9 200.0 - 181.2 251.4
22 73 130.6 174.7 185.3 186.6 213.4 - 193.3 268.2
34 103.1 138.5 185.6 196.9 198.2 29%.8 - 205.4 2848
36 109.4 146.9 196.6 208.4 209.9 240.0 - 2174 301.7
38 115.3 155.0 207.5 220,0 215 233.5 - 2995 3184
10 1216 1632 2184 231.6 2332 265.8 - 2416 3352
12 a7 1714 2293 213.2 2449 280.0 - 253.7 352.0
ASTM A335-P1 50 Moly .
Stainless Steels
n - GROUP
ASTM A335-P2  .50-.70% Chr.
35-P2 50-.70% Chr 4 Tvpes 304. 309. 310, 316
GROUP | ASTM A335-P12  .85-1.10% Chr. tincluding “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 GRng ASTM A-333-GR4
2 ASTM A335-P21  2.75-3.25% Chr.
ASTM A-333-GR9
ASTM 4335-P5b.c  4.00-6.00% Chr.
ASTM A335-P7 6.00-8.00% Chr. GR?UP Hastelloy. Titanium, 99% Ni.
GROUP ASTMA335-P9  8.00-10.00% Chr. || GRQUP | StainlessSteels Tvpes 321 & 347, Cu-Ni.
3 Ferritic Chromes  10.00-15.00% Chr. 8 onel, Inconel. Incoloy, Alloy 20
GROUP | , .
ASTMA333Gr.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 k] 4 5 6 i 8 9
1/4 9.0 11.0 16.0 17.0 7.0 21.0 45.0 20.0 25.0
s 10.0 12.5 18.0 19.0 8.0 230 50.0 22.0 28.0
1/2 11.0 14.0 20.0 21.0 9.0 26.0 56.0 24.0 31.0
3/4 12.0 16.0 225 23.0 10.0 29.0 82.0 27.0 34.0
1 13.5 18.0 250 26.0 11.0 320 69.0 30.0 38.0
1-1/4 15.9 20.0 275 29.0 12.0 36.0 76.3 33.0 42.0
1-1/2 17.0 22.5 30.5 320 13.5 40.0 85.0 370 47.0
2 19.0 25.0 34.0 36.0 15.0 44.0 94.0 41.0 52.0
2-1/2 20.3 27.0 355 375 16.0 45.5 97.0 12.3 55.0
3 210 28.0 370 39.0 17.0 46.0 99.04 4.0 7.0
3.1/2 225 29.0 39.5 42,0 18.0 49.5 100.0 45.0 60.5
4 23.0 30.0 41.0 43.0 19.0 510 101.0 5.0 62.0
6 212 31.6 133 45.5 194 35.3 105.0 514 66.0
3 322 42.2 578 60.7 25.9 73.8 140.0 68.6 88.0
10 40.3 32.7 722 3.9 324 922 175.0 5B.7 110.0
12 184 63.2 26.6 9l.1 389 110.6 210.0 162.3 132.0
14 36.4 733 101.0 106.3 15.4 129.0 - 120.0 154.0
16 64.5 84.3 1135 121.4 31.3 147.3 - 137.0 176.0
18 2.3 4.9 130.0 136.6 38.3 166.0 - 1343 198.0
20 1 1054 1583 151.8 B4.3 1844 — 1714 220.0
22 S8V 115.9 173.3 167.0 71.3 202.8 - 188.5 242.0
24 9.7 126.5 137.7 182.2 - 221.3 - 205.7 264.0
26 104.3 137.0 187.7 1973 34.2 239.7 - 3 286.0
23 1123 147.6 202.2 212.5 90.7 k8.2 — 2400 308.0
30 120.2 153.0 216.6 2277 g7.2 276.6 - 257.0 330.0
32 129.0 168.6 231.0 2129 103.7 295.0 - 2742 352.0
M 13790 179.2 243.9 258.1 110.2 313.5 —- 2914 374.0
36 145.0 189.7 2599 273.2 116.6 3319 - 3085 396.0
38 1530 200.3 2744 2884 123.0 3504 - 325.6 418.0
40 161.2 210.8 2888 303.6 129.6 368.8 - 3423 440.0
42 169.3 221.3 3032 318.83 136.0 3872 - 359.9 462.0

itable conrinued 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
) - .. 705
ASTM A335-P2  .50-70% Chr. © Types 304, 309,310, 316
GROUP | ASTM A335.P12 85-1.10% Chr. tincluding "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-P5b.c  4.00-6.00% Chr.
ASTMA3SPT  6.00-8.00%Chr. || OROUP | yopaioy Titanium, 994 Ni.
GROTP ASTM A335-P9 8.00-10.00% Chr. (| GROUP | Stainiess Steels Types 321 & 347, Cu-Ni.
Monel. I : . 20
3 Ferritic Chromes  10.00-15.00% Chr. 8 Monel, Inconel. Incoloy. Alley
GROUP | ,
ASTM A333Gr.3  3.50% Nickel 9 uminum




Fabrication of allov and non-ferrous piping is to be figured on the same basia as for corresponding operation on
carbon steel materials, plus the percentage given below applicable to the carbon sieel 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 | it | .2 § 3 | 4 | 5. | 6 t 7_1 8 9
2 or less 24.0 32.0 43.0 45.0 19.0 55.0 118.0 51.0 66.0
3 26.0 35.0 47.0 48.0 22.0 58.0 125.0 350 72.0
4 285 38.0 31.0 54.0 24.0 65.0 128.0 38.0 78.0
5 300 40.0 54.0 57.0 26.0 69.0 - 80.0 83.0
[ 33.0 44.0 59.0 60.0 28.5 71.0 133.0 62.0 90.0
8 370 49.0 68.5 63.0 47.5 33.0 143.0 70.0 102.0
10 40.0 54.0 73.0 7.0 71.0 90.0 186.0 81.0 111.0
12 43.0 57.0 77.0 82.0 76.0 99.0 190.0 20.0 118.0
14 47.0 62.0 84.0 88.0 95.0 111.0 - 95.0 128.0
16 30.0 66.5 90.0 95.0 105.0 122.0 - 109.0 137.0
18 56.0 75.0 101.0Q 106.0 109.0 131.0 - 117.0 154.0
20 62.0 83.0 1110 117.0 119.0 142.0 - 124.0 170.0
22 865.0 £88.0 118.0 1240 126.0 147.0 - 132.0 181.0
24 9.0 93.0 124.0 132.0 133.0 152.0 - 138.0 191.0
26 749 100.1 134.4 143.0 144.0 164.6 - 149.5 207.0
29 0.6 108.6 144.8 154.0 135.0 177.2 - 161.0 2229
30 86.4 116.4 135.0 165.0 166.2 189.9 - 172.5 2388
32 922 124.2 165.4 176.0 1773 202.6 - 134.0 254.7
H 7.9 131.9 175.8 187.0 1884 215.2 — 195.5 270.6
36 103.7 139.7 186.1 198.0 199.4 279 - 207.0 286.6
38 109.4 1474 196.5 209.0 210.5 240.5 - N85 302.5
40 115.2 135.2 206.8 220.0 221.8 253.2 - 230.0 3184
42 121.0 163.0 217.0 231.0 232.7 265.9 _ 2415 334.3
SO
ASTM A335-P1 .50% Moly Stainless Steels
x ) 2. TG GROUP
| ASTM A335-P2.50-70% Chr. p Types 304, 306. 310, 316
GROUP  ASTM A335.-P12 85-1.10% Chr. 'including "L & "H" Grades!
1 N
| ASTM A335-P11 1.05-1.45% Chr.
E GROLP Copper, Brass. Everdur
ASTM A335-P3 1.50-2.00% Chr. 5 ' :
ASTM A335-Pi3b 1.75-2.25% Chr.
ASTM A-333-GR-1
ASTM A335-P22  2.00-2.50% Chr.
GROUP GROUP | aST¥ 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.
R ASTM A335-P9 8.00-10.00% Chr. GROUP Stainless Steels Tvpea 321 & 347, Cu-Ni,
GROUP . _ 3 Monel, Inconel. Incolov. Alloy 20
3 Ferritic Chromes  10.00-15.00% Chr.
_ GROUP | , .
ASTM A323Gr. 3 3.50% Nickel 9 sluminum
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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.

ALL WELDED FABRICATION (PERCENT ADDITIVE)

MATERIAL CLASSIFICATION-GROUP NUMBERS AND PERCENTAGES
Nomiinal | — — ' —

Pipe Group Group Group Group Group Group Group Group Group
Size 1 2 3 4 5 6 7 8 9
2orless | 25.0 33.5 45.0 475 20.0 580 | 1250 54.0 69.0
3 275 37.0 49.5 52.0 23.0 61.0 | 132.0 58.0 76.0
4 30.0 40.0 54.0 57.0 25.0 68.0 | 135.0 61.0 825
5 315 42.0 57.0 60.0 27.5 73.0 e 63.0 870
6 345 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 76.5 81.0 75.0 950 | 1750 850 ( 117.0
12 45.0 60.0 81.0 86.0 80.0 | 1040 | 2000 950 | 124.0
14 49.0 65.5 88.0 93.0 | 1000 117.0 - 160.0 135.0
16 52.5 70.0 945 | 1000 | 1100 128.0 - 115.0 144.0
18 59.0 79.0 106.0 1120 | 115.0 138.0 - 123.0 162.0
20 65.0 B81.0 1170 | 1235 1250 | 1490 - 130.0 179.0
22 69.0 92.5 1240 | 1310 133.0 | 154.5 - 139.0 190.0
24 73.0 98.0 1310 | 1390 | 1400 | 1600 - 1450 | 2010
2 0.0 106.0 142.0 150.5 1516 173.4 - 157.0 217.9
28 85.0 114.2 152.9 162.0 163.2 186.8 - 169.0 2346
20 a1.2 122.4 163.5 173 174.9 200.0 - 1812 251.4
30 T3 130.6 1747 185.3 186.6 213.4 - 193.3 268.2
34 103.4 128.7 185.6 196.9 198.2 22968 - 205.4 284.9
36 109.4 146.9 196.6 208.4 209.9 240.0 - 2174 3017
38 115.5 155.0 207.3 220.0 2915 253.5 - 2093 3184
3 1218 163.2 218.4 231.6 233.2 266.8 - 211.6 335.2
2 1277 1714 2993 2432 244.9 280.0 - 253.7 352.0

| ASTM 4335-P1 50% Moly o
! GROUP Stainless Steels
' AS 70
: ASTM A335-P2  .50-70% Chr. s Types 304. 309. 310, 316
GROUP | ASTM A335-P12 85-1.107% Chr. : fincluding "L" & "H" Grades)
1 1
| ASTM A335-P11  1.05-1.35% Chr.
GROUP Copper. Brass, Everdur
ASTMA335-P3  1.50-2.00% Chr. 5 per- Srase.
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 ASTM A335-P21  2.75-3.25% Chr.
ASTM A-333-GR®
ASTM A335-P5,bc  4.00-6.00% Chr.
ASTMA335-PT  6.00-8.00%Chr. || GROUP | pogoioy Titanium, 999 Ni.
crovp | ST ANSPS B00-1000%Chr | GROUP | Stainless Steels Types 321 & 347, Cu-Ni,
3 Ferritic Chromes  10.00-15.00% Chr. 8 Monel, Inconel, Incoloy, Alloy 20
_ GROUP | -,
ASTMA333Gr.3  3.50% Nickel 3 uminum




Fabrication of alloy and non-ferrous piping is to be figured on the same basia as for corresponding cperation 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 - T 1 -2 - [
2orless 17.0 22.5 39.0
3 18.3 25.0 41.0
4 200 27.0 45.5
L 210 28.0 49.0
6 23.0 31.0 50.0
8 26.0 35.0 59.0
10 28.5 358.0 64.0
12 30.0 40.0 70.0
14 3.0 4.0 78.0
16 350 47.0 86.0
18 39.5 53.0 92.0
20 43.5 38.0 1¢0.0
22 46.0 62.0 103.5
24 49.0 66.0 107.0
26 33.0 T1.5 116.0
28 57.0 T1.0 1249
30 681.0 2.5 133.8
2 63.3 38.0 2T
k%3 894 93.5 151.6
36 34 99.0 160.6
38 TS i04.5 169.5
10 218 110.0 178 4
42 8.7 113.5 187.3

Marerial in Groups 1. 2and 6 only will flame cut. All others are to be machine cut. See respective percentage tables
for others.

|
ASTM A325-P1 506 Moly : Stainless Stocls
- an - ! GROLP
ASTM A335-P2 50-. 707 :
ASTM A335-P. 50-.70% Chr 4 Tvpes 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
0 Copper. Brass. Everd
ASTM 4335-P3 1.50-2.00% Chr. 5 opper. Srass. Rverdur
ASTM 4335.P3b  1.75-2.25% Chr.
ASTM A-333-GR-1
ASTM A335-P22  2.00-2.50% Chr. .
GROUP GRg"P ASTM A-333-GR4
3 ASTM A335-P21  2.75-3.25G 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. 9% Ni.
| ASTMAJ35-P9 8.00-1000%Chr. || GROUP | StainlessSteels Types 321 & 347, Cu-Ni,
GROUP o a Monel, Inconel, Incolov, Alloy 20
3 Ferritic Chromes  10.00-15.00% Chr.
GROUP .
ASTM AJ33Gr.3  3.50% Nickel 9 Aluminum
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Fabrication of allov 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 Group
Size 1 2 3 4 3 [ 7 8 9
2orless | 17.0 22.5 30.0 31.8 13.0 39.0 84.0 36.0 46.0
3 18.5 25.0 33.0 35.0 15.0 41.0 38.0 39.0 51.0
4 20.0 27.0 36.0 38.0 15.0 455 | 905 41.0 55.0
5 21.0 28.0 38.0 40.0 18.0 49.0 -~ 420 58.0
8 23.0 31.0 415 425 20.0 50.0 94.0 43.5 64.0
g 26.0 35.0 47.0 48.0 33.5 590 | 1005 495 72.0
10 28.5 38.0 51.0 54.0 50.0 64.0 | 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 7.0 78.0 - §7.0 90.0
16 35.0 470 63.0 67.0 74.0 86.0 - 77.0 96.0
18 39.5 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
29 6.0 62.0 83.0 88.0 89.0 103.5 - 93.0 127.0
24 19.0 66.0 88.0 93.0 94.0 107.0 - 97.0 135.0
28 55.0 15 9.4 100.1 101.9 116.0 _ 105.0 146.4
25 57.0 77.0 102.8 108.6 1098 124.9 - 113.0 157.6
30 B1.0 205 110.0 116.4 1178 133.8 _ 121.0 168.9
o 85.3 88.0 1174 124.2 195.4 2.7 — | 1203 180.2
3 AS.3 93.5 1248 131.9 123.3 151.6 - 1374 191.4
36 T34 99.0 132.0 139.7 141.1 160.6 _ 145.4 202.7
38 5 104.5 139.3 147.4 149.0 169.5 - 153.3 2139
30 358 110.0 146.3 155.2 136.2 178.4 - 161.8 2052
12 5.7 115.5 154.0 163.0 1646 1873 - 169.7 236.3
| ASTM A335-P1 50 Moly o
! Stainless Steels
' ASTM A335-P2  50-70% Chr. GROLP
! 4 Types 304. 309, 310. 316
GROUP | ASTMA335-P12  .85.1.10% Chr. (including "L" & "H" Grades)
el
| ASTM A335.P11  1.05-1.45% Chr.
GROUP | (o ner Brass. Everd
ASTM A335-P3 1.50-2.00% Chr. 5 pper. Brass. Lverdur
ASTM A335.P3b  1.75-2.25% Chr.
ory ASTM A.333-GR-1
ASTM A335.P22 2.00-2.50% Chr. )
GROUP GROUP | soTM 4-333-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. GR?DP Hastelloy. Titanium, 9% 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
GROUP | .
ASTMA333Gr.3  3.50% Nickel 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
caroon 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 3 6 7 3 9

2 or less 20.0 27.0 36.0 33.0 16.0 46.0 100.0 43.0 550

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 46.0 200 54.0 108.0 48.0 66.0

3 25.0 34.0 46.0 48.0 22.0 38.0 - 30.0 70.0

6 28.0 37.0 50.0 51.0 24.0 60.0 112.0 52.0 76.0

3 31.0 42.0 56.0 58.0 40.0 70.0 120.0 59.0 86.0

10 34.0 48.0 61.0 65.0 60.0 76.0 140.0 §58.0 94.0

12 36.0 48.0 65.0 69.0 64.0 833.0 160.0 76.0 59.0

ASTM A335-P1 .30 Moly Stainless Steels
< ; o - GROUP
- - T0% L
ASTM A335-P2 .50-70%Chr 1 Tvpes 304, 309. 310. 318
GROUP | ASTM A335-P12  .85-1.10% Chr. (including "L" & "H" Grades)
T
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 A235-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-PS.bc  4.00-6.00% Chr.
ASTM A335-P7  6.00-3.00% Chr. GR?UP Hastelloy, Titanium. 98% 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  10.00-13.00% Chr.
GROUP | . .
ASTM A333Gr.3  3.50% Nickel 9 uminam




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

i __WELDED ATTACHMENTS . .. -
PERCENT ADDITIVE
MATERIAL CLASSIFICATION-GROUP NUMBERS AND PERCENTAGES
Thickness of
Plate, Angle | Group Group Group Group Group Group Group Group Group
Ete., Inches 1 2 3 4 5 6 7 8 9
1/2orless | 21.0 29.0 40.0 43.0 16.0 53.0 98.0 19.0 62.0
/4 21.5 29.5 405 435 16.5 53.5 102.0 49.5 2.5
1 22.0 30.0 410 44.0 17.0 54.0 106.0 50.0 3.0
1-1/4 225 305 415 44.5 17.5 545 110.0 505 63.5
1-1/2 23.0 a1.0 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 45.0 475 20.0 58.0 125.0 540 69.0
2.1/2 26.5 35.0 47.0 50.5 22.0 59.0 129.0 56.0 73.5
3 27.5 37.0 495 52.0 23.0 61.0 132.0 58.0 76.0
3-1/2 29.0 39.0 525 55.0 24.5 65.0 134.0 59.5 79.0
4 30.0 10.0 540 57.0 25.0 8.0 135.0 610 82.5
CASTM 50% )
ASTM A335-P1 50 Moly Stainless Steels
i GROUP
ASTM 4335-P2 .50-.70% Chr.
_ ASTM A335-P2  .50-70% Chr 4 Types 304. 309, 310, 316
GROUP  ASTM 4335-P12 85-1.10% Chr. tincluding "L" & "H" Grades:
1
© ASTM A335-P11  1.05-1.45% Chr.
, GROUP Copper, Brass, Everdur
| ASTM A335-P3 1.50-2.00% Chr. s ’ )
ASTM A335-P3b  1.75-2.25% Chr.
ASTM A-333-GR-1
ASTM A335.P22 2.00-2.50% Chr.
GROUP i GRgUP 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 4335-PT 6.00-8.00% Chr. GR?UP Hastelloy, Titanium, 99% Ni.
| ASTM A335-P9 8.00-10.00% Chr. || GROUP | StainlessSteels Tvpes 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 g ummum




Fabrication of alldy and non-ferrous piping is to be figured on the same basis as for corresponding operation on
carbon steel matarials, 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 1 3 6 7 3 9
Jorless | 170 22.5 30.0 31.3 13.0 39.0 840 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 8.0 17.0 45.5 90.5 11.0 55.0
5 21.0 28.0 38.0 40.0 18.0 49.0 - 42,0 58.0
8 23.0 31.0 415 425 20.0 50.0 94.0 435 64.0
3 26.0 35.0 470 48.0 3.5 590 | 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 $4.0 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 39.3 53.0 71.0 75.0 77.0 92.0 - 32,0 108.5
20 433 58.0 78.0 83.0 84.0 100.0 - 37.0 120.0
22 460 2.0 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 - 7.0 135.0
2% 53.0 713 95.4 100.1 1019 116.0 - 105.0 146.4
23 570 7.0 102.3 108.5 109.2 124.9 _ 1130 1578
3 61.0 825 110.0 116.4 1176 133.2 _ 1210 168.9
32 65.3 38.0 1174 22 125.4 142.7 - 1203 120.2
34 §9.4 93.3 1248 1319 133.3 151.6 _ 1374 191.4
36 3.4 99.0 132.0 139.7 1411 160.5 — 145.4 202.7
38 3 104.5 1295 1474 149.0 169.5 - 133.3 2139
30 316 110.0 146.2 155.2 156.2 1784 _ 1616 2952
2 85.7 115.5 154.0 163.0 1648 187.3 _ 189.7 236.5
ASTM A235-P1 .50% Moly L
Stainiess Steels
. o GROUP
ASTM P2 50-70% Chr.
A335 50-.70% Chr 4 Tvpes 304. 309. 310. 316
GROUP | ASTM A335-P12 85-1.10% Chr. tincluding "L" & "H" Grades!
1
ASTM A335-P11  1.05-1.45% Chr.
GROLP
0 Copper, Brass.
ASTM A335-P3 1.50-2.00% Ch. 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 GRgL P | 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-PT  6.00-8.00% Chr. GROUP | Hastelloy. Titanium. 99% Ni
croup | STHASES 8.00-10.00% Chr. || GROUP | StainlessSteels Types321 & 347, Cu-Ni,
" 8 Monel, 1 . Incalov, Alloy 20
3 Ferritic Chromes  10.00-15.00% Chr. onel, Inconel, Incoloy, Alloy
GROUP | ,, .
ASTM A333Gr.3  3.50% Nickel 3 uminum
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Fabrication of ailov 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-GROUR NUMBERS AND PERCENTAGES - oo .
Nominal
Pipe Group Group Group Group Group Group Group Group Group
Size 1 2 3 4 5 6 7 8 g
2 or less 5.0 7.0 15.0 9.5 4.0 115 425 18.0 345
3 5.5 7.0 17.0 10.0 43 12.0 45.0 200 Y 380
4 6.0 8.0 18.0 115 5.0 125 A6.0 21.0 410
5 6.5 8.5 19.0 12.0 55 145 - 215 435
6 7.0 9.0 21.0 13.0 6.0 15.0 475 22.0 475
8 8.0 10.0 24.0 14.0 10.0 175 51.0 25.0 535 L
10 9.0 11.0 26.0 16.0 15.0 19.0 59.5 29.0 585
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 67.5
16 105 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 27.5 - 420 810
20 13.0 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 - 470 95.0
24 15.0 20.0 4.5 28.0 28.0 32.0 - 49.0 101.0
26 16.4 21.6 48.1 30.4 30.4 .6 - 33.0 109.2
28 176 23.2 51.8 32.8 328 372 - 57.0 1176
30 158 249 55.5 35.1 35.1 39.9 - 61.0 1960
32 20.2 26.6 59.2 311 374 26 - 63.3 1344
34 214 28.2 62.9 398 208 52 - 69.4 1423
36 2 29.9 86.5 421 421 178 - 73.1 1512
38 230 31.5 70.3 415 45 0.3 - 3 1596
10 252 33.2 74.0 6.8 468 53.2 . 81.8 168.0
12 26.5 34.9 ok 101 19.1 55.9 - .7 176.3
t
1 [~ n 204 .
ASTM A335-P1 .50% Moly Stainjess Steels
s . A GROUP
ASTM A335-P2  .50-70% Chr. . 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, Everd
ASTM A335-P3 1.50-2.00% Chr. 5 pper. » verdur
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-GRe
ASTM A335-P5bc  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. ’ ) ’
_ GROUP | ,, .
ASTM A333Gr.3  3.50% Nickel 9 uminum
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Fabrication of ailoy and non-ferrous piping is to be figured on the same basis as for corresponding cperation 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 -] 9
2 or less 3.0 7.0 9.0 a5 4.0 11.5 25.0 11.0 14.0
3 3.3 7.0 10.0 10.0 4.5 12.0 26.0 11.5 15.0
4 6.0 8.0 11.0 11.5 5.0 13.5 27.0 12.0 16.5
5 6.3 8.5 11.5 12.0 5.5 14.5 - 12.5 17.0
1 7.9 9.0 12.0 13.0 6.0 15.0 280 13.0 19.0
8 39 10.0 14.0 14.0 10.0 17.5 30.0 15.0 21.0
10 9.4 11.0 15.0 16.0 15.0 19.0 350 17.0 23.0
12 9.5 12.0 16.0 17.0 16.0 21.0 40.0 18.0 25.0
14 10.0 13.0 17.5 19.0 20.0 230 - 20.0 27.0
16 10.3 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 - 24.5 2.0
20 13.9 17.0 23.0 250 25.0 30.0 - 26.0 36.0
22 140 185 250 26.0 27.0 31.0 - 280 38.0
24 15.0 20.0 26.0 28.0 28.0 32.0 - 29.0 40.0
26 16.« 21.6 23.1 30.4 30.4 348 - 312 134
22 173 232 30.2 32.3 323 37.2 — 32.6 16.3
30 PR 249 324 35.1 35.1 39.9 — 36.0 30.1
32 and 26.6 34.6 374 314 12.6 - R4 33.4
RA} A4 282 36.7 32.3 39.3 13.2 - 0.8 36.8
36 mT 29.9 389 121 42,1 47.9 - 13.2 50.1
38 239 315 11.0 4.3 4.5 30.3 - 15.6 63.3
0 5.2 3.2 13.2 46.3 46.83 33.2 - 18.0 66.8
12 26.3 34.9 454 49.1 49.1 33.9 - 50.4 0.1
ASTM A235-P1 .50% Maoly . .
Stainless Steels
o - GROUP
ASTM A335-P2 .50-.70% Chr. 4 Types 304.309, 310, 316
GROUP | ASTMA335-P12  85-1.10% Chr. tincluding "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
ASTYM A335-P3b 1.75-2.25% Chr.
ASTM A-333-GR-1
ASTM A2335-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-P5,b.c  4.00-6.00% Chr.
ASTMA335-P7  6.00-8.00%Chr. || SROUP | Hogieiloy. Titanium, 99% Ni.
ASTM A335-F9  8.00-10.00% Chr. || GRQUP | StainlesaSteeis Types 321 & 347, Cu-Ni,
GROUP . 8 Monel, Inconel, Incoloy, Alloy 20
3 Ferritic Chromes  10.00-15.00<% Chr.
GROUP .
ASTMA333Gr.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 2 9
2 or less 5.0 7.0 9.0 9.5 4.0 115 25.0 11.0 14.0
3 55 7.0 10.0 10.0 45 12.0 26.0 115 15.0
4 6.0 8.0 11.0 115 5.0 13.5 27.0 12.0 16.5
5 6.5 B.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 10.0 14.0 14.0 10.0 17.5 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 18.0 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 29.0 25.5 - 23.0 29.0
18 12.0 16.0 21.0 22.0 23.0 275 - 245 32.0
20 13.0 17.0 23.0 25.0 25.0 30.0 - 26.0 36.0
22 14.0 18.5 265.0 26.0 27.0 31.0 - 28.0 38.0
24 15.0 20.0 26.0 28.0 28.0 32,0 - 29.0 40.0
26 164 216 28.1 30.4 30.4 34.6 — 312 434
28 178 232 30.2 32.8 32.8 372 - 3.6 468
30 18.9 249 32.4 35.1 35.1 29.9 — 36.0 50.1
2 20.2 26.6 4.6 374 374 426 - 384 53.4
3 21.4 982 36.7 39.8 298 352 - 0.5 56.8
36 2.7 29.9 38.9 121 21 1.9 - 132 60.1
38 23.9 313 41.0 4.5 #5 30.5 - .5 63.5
40 25.2 332 132 46.3 168 532 ~ 50 56.8
12 26.5 3.9 54 101 9.1 55.9 - 50.4 0.1
ASTM A335-P1 50% Moly _
- Stainless Steeis
ASTM A335.P2  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 | Brass, Everd
ASTM A335-P3 1.50-2.00% Chr. 5 opper, Drass, Lverdur
ASTM A335-P3b  1.75-2.25% Chr.
ASTM A335.P22 ASTM A-333-GR-1
b - 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. GROUP | Hastelloy, Titanium, 99 Ni.
rop | TTWARSES  8.001000% Chr. || GROUP | StainlessSteels Types 321 & 347, Cu-Ni,
3 Ferritic Chromes  10.00-15.00% Chr. 8 i Monel, Inconel. Incoloy, Alloy 20
GROUP .
ASTM A333Gr.3  3.50% Nicke 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
7 Pefcent Ad&itive )
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 11.5 5.0 135 27.0 12.0 16.5
5.6.8 8.0 10.0 14.0 14.0 10.0 17.5 30.0 15.0 21.0
10, 12 3.5 12.0 18.0 17.0 16.0 21.0 40.0 19.0 25.0
14.16.18 | 120 16.0 21.0 22.0 23.0 275 - 24.5 32.0
20,2224 | 15.0 20.0 26.0 28.0 28.0 32.0 - 29.0 40.0
ASTM A335-P1 .50 Moly Stainless Steels
- GROUP
- - TOIE%
ASTM A335.P2 .50-.70¢% Chr. . Typea 304, 309. 310,316
GROUP | ASTM A335-P12  .85-1.10% Chr. fincluding "L" & "H" Grades)
1
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 GR(;'-‘P 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. G“?UP Hastelloy, Titanium. 99% Ni.
| ASTM A335-P9  8.00-10.00% Chr. || GROUP | StainlessSteels Types 321 & 347, Cu-Ni.
GROLP .. 8 Monel, Inconel, Incoloy. Alloy 20
3 Ferritic Chromes  10.00-15.00% Chr.
GROUP | ,, .
ASTM A333Gr.3  3.50% Nickel 9 urminum




Section Four

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 in which the pipe is to be installed must be 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 scil 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 tackhoes are used.
This earth is usually classified as ordinary soil anc¢ 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.

164
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MACHINE EXCAVATION

NET MAN HOURS PER 100 CUBIC YARDS

LIGHT SOIL II MEDIUM SOIL “ HEAVY SOIL
Op. Op. Op.
EQUIPMENT Engr.| Oller| Labor ||Engr.| Oiler | Labor | Engr. j Oiler | Labor

Power Shovel

1 cubic yard Dipper 1.1 1.1 1.1 2.0 2.0 2.0 2.7 2.1 2.7

3/4 cubic yard Dipper| 1.5 1.5| 1.5 2.8 | 2.8 2.8 .7 | &t oan

1/2 cubic yard Dipper| 2.0 2.0 2.0 3.7 3.1 .7 4.9 4.9 | 4.9
Backhoe “

1 cubic yard Bucket 1.4 1.4 1.4 2.8 2.8 2.8 3.5 3 3 3.5

3/4 Cubic yard Bucket] 1.5 1.5 1.5 I 3.8 3.8 3.8 a7 3.7 3.7

1/2 cubic yard Bucket| 2.0 | 2.0 2.0 3.7} 3.7 | 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 1.7 1.7

1 cubic yard Bucket 1.1 1.1 1.1 2.0 2.0 2.0 2.7 2.7 2.7

1/2 cublc yard Bucket| 2.0 2.0 2.0 " .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 YARD3
HARD PAN ROCK
Op. Cp.
EQUIPMENT Engr. Oller Labor Engr. Oiler Labor

Power Shovel

1 cubic yard Dipper 3.4 3.4 3.4 3.4 3.4 3.4

3/4 cublc yard Dipper 4.8 4.8 4.8 4.8 4.8 4.8

1/2 cubic yard Dipper 8.1 6.1 8.1 8.1 8.1 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 4.8 4.6 4.8 4.8 4.8

1/2 cubic yard Bucket 6.1 6.1 8.1 8.1 8.1 8.1

Man hours are for operational procedures only and do not include equipment rental or depre-
clation. This must be added in all cases.

Operation includes excavation and durping on side line or into trucks for hauling but does not
include hauling. See pages on hauling for this charge.

For excavations greater than 5'8" 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 107 1.42 1.89

Light General Wet 1.60 2.13 2.83
Special Dry 1.34 1.78 2.3

General Dry 1.80 2.13 2,83

Medium General Wet 2.14 2.85 3.78

Special Dry 1,07 2.49 3.3

General Dry 2.87 3.55 4.72

Hard or Heavy General Wet .21 4. 21 5.88

Special Dry 2.94 3,981 5.20

General Dry M4 4,97 6.81

Hard Pan General Wet 4,28 5. 689 7.87

Special Dry 4.01 5.33 .09

Man hours include picking and icosening 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 18.0 22.0
Machine Drill, Plug and Feathers 8.0 11.¢ 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 .0 .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 11.8 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 20.6 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 T.8 2.1
Two Mile Haul 18.2 2.0 12.0 2.0 10. 4 2.2
Three Mile Haul 21.8 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:
Cne Mile Haul 8.0 1.7 7.0 1.7 6.3 1.7
Two Mile Haul 13.0 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 5.8 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 0.5 0.9 T.8 0.9 8.5 1.0
Four Mile Haul 13.2 1.0 9.2 1.0 7.6 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 ali cases.
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BACKFILLING AND TAMPING

NET MAN HOURS PER CUEIC YARD

Hand Shovel Bulldoze Tamped
Seil Placed Placed 6" Layers
Light 0. 60 0.04 --
Medium 0.80 0.07 1. 00
Heavy 1.00 0.10 1.30

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 .50 0.35
10 Q.17 0.85 0. 80 0. 43
12 0.24 1,23 0. 95 0.62
14 0.35 1.78 1.25 0.89
16 0. 45 2.28 1.60 1.14
18 0.53 2.68 1.89 1.34
20 0.83 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

LAEOR 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 0.38 0.08 0.43
12 0.15 0. 50 0.10 0.82
15 0.19 0.75 0.11 0.89
18 0.28 0.95 0.14 1.14
21 0.2¢ 1.15 0.19 1.38
24 0.32 1.25 0.25 1.83
30 0.40 1.56 0.31 2,04
36 0.48 1.88 0.37 2.44
12 0.536 2.18 0.44 2.85
48 0.64 2.50 0.50 3.26
60 ¢.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 laber 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.



SOCKET CLAMPS FOR CAST IRON PIPE

NET LABCR IN MAN HOURS

Pipe Friction Positive
Size Clamps Clamps
Inches Complete Complete h
4 e e e e e 0.25 I A [0
8 e e e e e ... 0.28 B | N &
8 0,33 c e e e .. 0,38
10 0. 38 0. 42
12 e e e e e e e e e 0.45 1 . .. .. ... 0.52
14 O | N} e e e e e . .82
16 e 1 e e e e s . 0.75
18 L. .. ... . 0.88 0.85
20 s v e s s s e e 075 e e e 0.95
24 e s s« a e s e . 0,88 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
/4 0.04 22 0.50

1 0.04 24 0.54

1-1/4 0.05 26 0.39

1-1/2 0.06 28 0.63

2 0.07 a0 0.68

2-1:2 0.08 32 0.73

3 0.09 34 i 0.78

4 0.12 36 0.82

5 0.13 38 0.87

-] 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.



Section Five

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 eclevis, band, ring, expansion and trapeze
types as well as fabricated hangers and supports
made from structural angles, channels, ete.

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

173

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 Ereclion:

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 & Coupung -— Ramset .80 . 50 - -
Clevis Hanger
Band Hanger Female Stud or Male _ tud . . o
Ring Hanger Stad & Coupling Nelson Stud Welder .80
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 __ o . .
Stud & Coupling Ramset 1.20
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, Chamnels, 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.
8" — 1.20 man hours
8" — 1.50 man hours
10" — 1.80C man hours
12" — 2,20 man hours



Section Six

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 coler coding under this
section due tothe 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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SURFACE AREA OF PIPE FOR PAINTING

Nominal Surface Nominal Surface
Size Area Size Area
Inches S.F.PerL.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
2.17/2 0.753 28 T.32
3 0.916 3¢ T.85
3-1/2 1.047 32 3.38
L) 1.178 34 8.89
3 1.456 36 9.42
[} 1.734 38 9.96
] 2.258 40 10.46
10 2.810 2 11.00
12 3.142 44 11.52
14 3.67 46 12.03
16 4.19 48 12.57
18 4.71 34 14.13
20 5.24 60 15.71
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SAND BLAST AND PAINT PIPE
COMMERCIAL BLAST
NET MAN HOURSPER LINEAL FOOT
Nominal 4-Coats 4-Coats 4-Coats 1-Coat 5-Coats /16"
Size Conventional | Chlorinated Vinyl Dimetcote Epoxy Barretts
Inches Paint Rubber Paint #3 Paint 10-70
2 0.05 0.05 0.08 0.05 0.08 0.04
2-12 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
12 0.07 0.08 0.10 0.09 0.13 0.07
1 0.08 0.08 0.10 0.10 0.14 0.07
3 0.09 0.10 0.13 0.11 0.17 0.08
g 0.10 0.12 0.15 0.13 0.19 .10
0 0.13 0.15 0.19 0.17 0.24 0.13
i0 0.16 0.18 0.23 0.20 0.29 0.15
12 0.18 0.19 0.25 0.21 .32 0.16
13 0.19 021 0.27 0.24 0.35 0.18
1] 0.22 0.24 0.31 0.27 0.40 0.21
13 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 0.34 137 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 0.7 0.37
a0 0.42 0.46 0.59 0.52 0.75 0.40
32 0.45 0.48 0.64 0.56 0.80 0.43
34 0.48 0.52 Q.68 (.60 0.85 .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 0.51
0 0.56 0.62 0.80 0.70 1.00 0.53
42 0.59 0.85 0.83 0.74 1.08 .56
44 0.62 0.68 0.88 0.77 1.10 0.59
16 0.64 071 0.92 0.81 1.15 0.61
18 0.65 0.72 0.96 0.84 1.20 0.64
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 heurs for painting pipe oniy. 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 Seven

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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ERECT AND DISMANTLE

DIRECT LABOR — MAN HOURS PER SECTION

Patent Tubular Steel Scaffolding — 2" Planking Top.
Sections — T"Lx5 Wx 5 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 siorage.

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. 680 1.50 1.00 } 0.70 1.7¢
Six sections and more |
long 0.70 0.40 1.10 0. 50 | 0. 50 1.40
) |




Section Eight
INSULATION ‘

The hardest of all piping items for which to try
to set a standard man hour rate is insulation.
This is due largely tothe fact that this is a very
special item which is usually subcontracted to

an organization who specializes 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 acontractor who specializes inthis type
of work should be consulted on this matter.
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INDOOR THERMAL TYPE
NET MAN HOURS

Thick- Straight| Bent | Flanges{Valves | Valves] Fittings |Fitt1ngs Hangers|Nozzles
ness | Pipe Pipe | Pipe | Line [Flgd. | S& W | Flanged! S& W | Pipe per
Inches | Size perLF {per LF | per Ea. | per Ea.| per Ea. per Ea. !perEa. perEa. | Each
1.0 | 1/2 .18 .28 56 1.50 .75 1.5 | .28 .18 .18
3/4 .19 .29 .53 1,58 .79 1.58 ! .29 .18 .19
1 .21 )1 .62 1,69 .84 1.6 ' .31 .21 .21
1-1/2 .24 .38 .12 1.62 .86 1.2 ! a8 .24 .24
2 .25 .38 T 2. 04 1.02 2.04 | .38 .25 .25
3 .31 .47 .94 2.52 1.28 2.52 1,47 .3 .31
4 1 .56 1.12 | 2,99 1.49 2.99 | .74 .37 .37
6 .43 .64 1.28 | 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 .80 2.42 1.21 2.42 | 45 .30 .30
1 .31 A7 .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 © .88 . 44 .44
4 .50 .78 1.52 4.06 2.03 4.06 : 1.01 .50 .50
8 .57 .86 1.73 4,83 2,31 4.83  1.15 .57 .57
8 &7 1,01 2.08 5.43 .M 5.43 . 1.89 .87 .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 3.85 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
i8 1.14 1.71 343 9.15 4,57 9.15 ° 4.56 1.14 1.14
18 1.27 1. 90 3.80 [10.17 5.08 | 10.17 8. 35 1.27 1.27
20 1.39 2.08 4.17 |11.13 5.56 | 11.13 6. 94 1.3¢ 1.39
24 1.62 2,43 4.97 112,99 6.49 | 12.99 9. 74 1. 62 1.62
2.5 |1/2 .47 .71 1,42 3.79 1.89 3.79 .71 .47 .47
3/4 .48 .72 1. 45 3.88 1.64 3.88 .12 .48 .48
1 . 50 .76 1.32 4. 06 2.03 4.06 .76 .50 .50
1-1/2 .55 .82 1.85 | 4.41 2.20 4.41 . g2 .55 .55
2 .58 .87 1.7 4. 865 2.32 4.85 @ .87 .58 .58
3 .88 1.02 2. 04 5.30 2.72 5.30 . 1.02 .88 .68
4 .78 1,16 2.33 6.21 3.10 8.21 | 1.55 .78 .8
6 .88 1.28 2.5 6.88 3. 44 6.88 1.72 .86 .88
8 .87 1.48 2.93 1.81 3.90 7.81 2.43 .97 .97
3.5 | 1/2 .74 1.12 2.24 6.00 3.00 8.00 | 1.12 .74 .74
3/4 .78 1.18 2.38 | 8.31 3.15 6.31 1.18 .78 .78
1 .80 1.20 2.40 | 6.42 3.21 6. 42 1.20 .80 .80
1-1/2 .86 1.29 2. 58 8.91 3.45 5.91 1.29 .88 .86
2 .91 1. 37 2. 74 7.32 3. 66 7.32 1.37 .91 .91
3 1.02 1. 54 3.08 | 8.22 4.11 8.22 1. 54 1.02 1.02
4 1.11 1.87 3.3 | 8.93 4. 48 8.93 223 | .11 1.11
8 1.21 1.81 3.83 9.69 4.84 9.89 2.42 i.21 1.21
8 1.35 2.03 4.08 |10.84 5.42 | 10.84 | 3.38 1.35 1.35

Thermal Mmsulation: Consists of applying hydraulic setting, insulating cement by spraying, brush-
ing, troweling or palming, coating with vinyl emuision, 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 1§ gauge wire 6" on center over the layer of "Seal Koat" on outside piping.

Note: S & W denoles screwed and welded.
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INSULATION

HOT PIPING — MAN HOURS

Screwed Flanged
Pipe Straight | & Weld Valves
Bize Pipe Fittings | Flanges | & Fittings
Inches Thickness and Type per 1l.f. | per each | per pair each
1/2 1" thick Caisilite .11 .14 . 38 .14
3/4 1" thick Calsilite .11 .15 . 38 .74
1 1" thick Calsilite .12 .18 . 38 .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 .85 1.85
5 1" thick Calsilite .35 .52 .12 2,05
8 1" thick Calsilite .25 .81 i 2.15
7 1-1/2" thick Calsilite .33 .93 . 96 2.98
8 1-1/2" thick Calsilite .36 1.18 1.10 3.39
Man Hour:

1. Above thicknesses and man hours are for all hot services, if calcium silicate i3 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 18 ga. galvanized tie wire. Finish: In-
doors with 6 cunce canvas with laps sealed with Arabol lagging adheaive, Fimish:
Outdoors with 55# Fiberock Asbestos Reofing felt secured with 18 ga. galvanized tie

wire 8" o.c.

b. Filtings: Tobe built-up with insulating cement or sectionalpipe covering pointed up
with asbestos cement, finished with 8 ounce canvas and Arabel for indoor service

and "Seal Perm" for outdoor service.




Section Nine

SAMPLE
ESTIMATE

This section is presented for the purpose of showing the
work abllity of a few of the man hour charts as appea -
throughout this manual. Jt 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 manua], 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
ftem. You will alsc 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 i3 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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Section Nine—SAMPLE ESTIMATE
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Section Nine—SAMPLE ESTIMATE
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Section Ten

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, whe has so

graciously allowed us to reproduce the following tables.
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192 Section Ten—TECHNICAL INFORMATION

CIRCUMFERENCES OF PIPE FOR COMPUTING
WELDING MATERIAL

CIRCUMFERENCE OF PIPE IN INCHES

Nominal Schedule Numbers

Pipe

Size 10 20 30 40 60 80 100 120 110 160
1 - - - 3.98 ~ 1 oanr - - - 471
1-1/4 - - - 4.81 - 5.13 - - - 5.50
1-1/2 - - - 5.62 - 5.97 - - - 6.47
2 - - - 7.25 - 7.65 - - - 8.44
3 - - - 10.78 - 11.31 - N 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 | 2687 | 2716 | 2768 | 2827 | 2886 | 2964 | 3023 | 30.83
10 - 3299 | 3334 | 3371 | 3456 35.14 | 3593 | 36.71 ] 3770 | 38.48
12 - 3927 | 3957 | 4025 | 4125 © 4202 | 43.00 | 43.98 r #4537 | 4594

: i

14 45.55 | 4594 | 4634 | 4673 | 4771 . 4869 | 4987 | 5085 5.3 | 52.82
16 51.8¢ | 5223 | 5262 | 5341 [ 53.82 5556 | 56.74 | 57.92 5329 | 60.27
18 58.12 | 5851 | 59.20 | 60.09 | 61.26 6244 | 6381 | 65.19 E §5.36 | 67.74
20 64.40 | 6519 | 6597 | 6656 | 67.93 r 69.31 | 70.88 | 72.26 ; 1353 | 75.20
24 76.97 | 7775 | 7B.54 | 7971 | 81.48 l 83.05 | 85.02 | 86.78 II 3835 | 9012
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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 500 750 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 23.56
4 15.71 17.28 18.85 20.42 21.99 23.56 25.13 26.70
3 18.85 20.42 21.99 23.56 25.13 26.70 28.27 29 85
8 21.99 23.56 25.13 26.70 28.27 29.85 31.42 32.99
8 28.27 29.85 31.42 3299 34.56 36.13 37.70 39.27
10 34.56 36.13 37.70 39.27 40.84 42.41 43.98 45.55
12 40.84 42.41 43.98 45.55 47.12 48.69 50.27 51.84
14 47.12 48.69 50.27 51.84 53.41 54.98 56.55 58.12
16 53.41 54.98 56.53 58.12 59.69 61.26 62.83 64.40
18 59.69 61.26 62.83 64.40 65.97 67.54 69.12 70.68
20 65.97 87.54 69.12 70.89 72.26 73.83 75.40 76.37
22 72.26 73.83 75.40 76.97 78.54 80.11 £1.68 83.25
24 78.54 80.11 B81.68 83.25 84.82 86.39 87.96 89.54

2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.23
10 47.12 4B8.69 50.27 51.84 5341 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
18 65.97 67.54 69.12 70.68 72.26 73.83 75.40 76.97
18 72.26 73.83 75.40 16.97 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 B2 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 98.96 100.33

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
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CIRCUMFERENCES OF LARGE 0.D. PIPE
FOR COMPUTING WELDING MATERIAL

CIRCUMFERENCE OF PIPE IN INCHES

Nominal WALL THICKNESS IN INCHES
Pipe

Size 375 .500 750 1.00 1.25 1.50 1.75 2.00
26 £1.04 84.82 86.39 £7.96 89.54 91.11 92.68 94.25
28 90.32 g1.11 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
32 102.89 103.87 105.24 106.81 106.39 1092.96 111.53 113.10
34 100.:5 102.96 111.53 113.10 114.67 116.24 115.81 119.38
36 11545 116.24 117.81 119.38 12095 122,52 124.09 125.66
38 12154 122.52 124.09 125.66 127.23 12881 130.38 131.95
40 128.02 125.81 130.38 131.94 133.52 135.09 136.66 138.23
42 134.30 135.09 136.66 138.23 139.80 141.37 142.94 144.51
44 140.59 141.37 14294 144.51 146.08 47.66 145.23 150.80
46 148.87 47.66 149.23 150.80 152.36 153.94 155.51 157.08
48 153.13 153.94 155.51 157.08 158.65 160.22 161.79 163.36
54 172.00 172.79 174.36 175.93 177.50 179.07 180.64 182.21
60 180.52 191.64 193.21 194.78 196.35 197.92 199.49 201.06

235 2.50 2595 3.00 3.25 3.50 3.75 4.00
26 95.82 97.39 98.96 100.53 102.10 103.67 105.24 106.81
28 102.10 103.67 105.24 106.81 108.39 109.96 111.53 113.1¢
30 10&.39 109.96 111.53 113.10 114.67 116.24 11781 119.38
32 114.6% 116.24 117.81 119.38 120.85 12252 124.09 125.66
34 120.95 122.52 124.09 125.66 127.23 126.81 130.38 13195
36 12723 128.81] 130.38 131.95 133.52 135.09 136.66 138.23

4.25 4.50 4,75 5.00 5.25 5.50 595 6.00
26 10£.39 109.96 111.53 113.10 114.67 116.24 117.81 119.38
28 11467 116.24 117.81 119.38 120.95 122.52 124.09 125.66
30 120.95 12252 124.09 125.64 127.23 128.61 130.38 131.95
32 127.23 128.B1 130.38 131.95 133.52 135.09 136.66 138.23
34 133.52 135.09 136.66 138.23 139.80 141.37 142.94 144.51
36 138.80 141.37 142.94 144.51 146.08 147.66 149.23 150.80
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WEIGHTS OF PIPING MATERIALS

The weight per foot of steel pipe is subject to the
following tolerances:

SPECTFICATION TOLERANCE

STDWT + 5%. — 5°
NEWT + 5%, - %

51

I
ASTM. -3 | |

AST.M. A-120, XXS WT £106, — 106,
i SCH 10-120 +6.5S5, ~3.55
ASTAM A06 5oy 140-160 +1055.  —3.5%
[
i
2 _I5R 1
i;;i} ‘:_égg i I 12*" and under +6.5;. —3.5;
AE'T”\[- -\—280 |+ over 127 +10%, —5%

API 3L : All sizes +-8.5C7, —3.5%

Weight of Tube = F X 106802 x T x (D - T)
pounds {oot

7 = wall thickness in inches
D = outside diameter in inches
F = relative weight {actor
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
Brass = 1,12
Cast Iron = 091
Copper =114
Lead ) = 1.44
Ferritic Stainless Steel = 0.95
Austenitic Stainless Steel = 1.02
Steel = 1.00
Tin =093
Wrought lron = (.98

{(Weight of Contents of a Tube = & X 0.3405 X
(D — 2T} pounds per foot)

G = Specific Gravity of Contents
T = Tube Wall Thicknesz. inches
D = Tube Qutside 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 Reduvers is for one size re-
duction, and is approximately currect for other reduc-
tions.

Pipe Covering temperature ranges are intended as
a guide only and do not constitute a recommendation
for specific thickness of material.

Pipe Covering thicknesses and weights indicate aver-
age conditions and include all aliowance for wire,
cement, canvas, bands, and paint. The listed thick-
nesses of combination covering is the sum of the inner
and the outer laver thickness. When specific inner and
outer laver thicknesses are known. add them, and use
the weight for the nearest tubulated thickness.

To find the weight of covering vn Fittings, Valves,
or Flanges, multiply the weight factor (ligh: faced sub-
seript) by the weight per foot of vovering used on
straight pipe. All Flange weights include the propor-
tionat weight of bolts or studs required to make up all
juints,

Lap Joint Flange weights include the weight of the
lap.

Welding Neck Flange weights are compensated to
allow for the weight of pipe dispiaced by the flange.
Pipe should be meusured {rom 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 reduced size
Slip-Un Flange.

Weights of valves of the same type may vary because
of individual Manufacturer's design. Listed wvalve
weights are approximate only. When it is possible
to obtain 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-
spunding Welding End Valves.

These page: reproduced through the courtery of Grinnell Co., Inc.
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WEIGHTS OF PIPING MATERIALS—1” PIPE SIZE

Bchedui= No. . AU 80 1650 : ! : !
. Wall Designation © 5. | X8 XXS : | | ]
13 Thicknes—In. | 133 179 250 358 ) i | |
* Pipe—Los Tt | 168 | 217 | 234 | 34 ‘ ! i f
Wawer—Lbs Ft___ 37 | 31 | 23 12 i i :
ﬁ 3 4 61 7 i
! LR o0 Elbow | 3 3 3. 3 _ i
7 -= |
" S.R 907 Flbew | 2 [
[*} -
Z P2 3 47 4 i '
E LR 45 Elbow | 2 2 2 !
- .8 9 1t do1a ‘ I
] Tee P4 4 4 0 g ' | .
z f"i | [ i | ;
s b= | Latera! i ! | | . | |
N 4 5 : ! i {
Redurer G B 2 2 : f !
E i F ;A | 3 4 4 | ! :
Cap 3 2 3 3 I ! I
Temperature Rance °F  |to 2307 ' 250-360 | 360-440 {440-525 1525600 600-700 | 700-800 i 00-900 1900-1000° |
B85S Thirkness—in.! 4 e 1hy 2 1, [ ' i
F Magnesis [ Tos Tt 5 85 | 145 : 278 ! 230 ! '
B Combina-i Thirkress—In.: i L2 2 2 2
E tion Lbe Ft ! ! g T oar 3.7 3.y 37 : i
Calcium | Thirknes -in| 1 11 113 Ha 1 2 2 ; |
Silirate | Lbs F: otk .75 .75 .75 1.27 .27 1.27 0 L9 1.94 :
- Cami brom Stee!
Pressure Fating ' i SEE GENERAL NOTES —-
. psi D2 250 | 180 300 400 + 600 ¢ 900 | 1500 1 2500 FOR M'E\EI'ERIALS
B0 [ serewed o [ 251 & ] 25 & 4 s 12 | 18 NOT SHOWN o
H] ‘ Siip-Crz. iih 115 ] 18 | i { 151 15 | 1.5 All weights are shown in bold
- p-Cr &
3] + = ¥ pe-
13 1.3 4.8 F 11 15 ight ipe i
< B¢ Welding Neck | 15 | 15 ! 15 | 15 | 15 ,,.ﬁ:;e,‘"f,‘ﬁﬁ of steel pipe is
[ T : | 75 ] 5 | 12 15 For Bolier Feed Piping. add
0L Lap Joint : ) 15 | 15 | 15 15 | 1.5 |the h‘;’ﬂfh% ff ,water to the
weight of steel pipe.
: . i85 4 5 . 5 I 5 12 15 The pi covering  thitk-
B==H | Biing s bas L 1E )17 s 1.5 | 15 | pesses m‘ﬁ”::i‘..u i cate the
. 1 " average conditions per linear
b} : i E.R. 00 Flbww | 306 | 3"’; : 3288 foot and include all allowances
z ki : o : for wire, cement, canvas, bands
E y Ty i snd paint. The listed thick-
s L.R Q0 Elbow @ 3.5 i ness of combination covering is
a ; the sum of the inner and the el
= 3 14 | 26 outer layver thickness,
[} 45" Elbow 3.2 3.4 36 Pipe ~ covering temperature -
z Y \
- . - ranges ate intended as & guide
g Et T I | 2 39 only and do not constitute
] oe sS4 | 5.6 f 5.7 :h_rimmme‘ndltion for specific
— - . ickness of materials,
.}<ﬂ Flangec Bowner || : I f i 67 _ To find the weight of cover-
ate i 1 i | 4.3 ing ﬁ Hange:idl-"g.iunp, Valves,
S . : + : - or nges. multiply the weight
. D) [ BB | 1 Fector ghtturs mibecr] by
E - . . : the weight per foot of covering
3 F'hn{ed Houwet | i ! ) used on straight pipe.
Check i ) | ' *Al Fianged Fitting, Flanged
? — - Valveand Fiange weights include
.|<[3 Pressure Seal I | ! 3 31 the proportional weight of bolta
Bonner-—-Gate I DT 0.9 or studs required to make up alt
= T Jointa,
|'<I|:O Il;o"““" *‘-alhe | | ! **Cast Tron Valve weights
nnct—uiohe | ' ! lﬂ'.l for ﬂ;br:fad v?lvs. J:iwe]
. " - " " . Valve wej are for weldi
s *One Compiete i W og
i Flanged Joint | 1 } 2 1| o2 l 2 | 6 | ¢ |vudvalve

’
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WEIGHTS OF PIPING MATERIALS—11," PIPE SIZE

Schedule Na. 40 80, 160 ! ‘ . i !
Wall Desigostion| Std. | X5 | XXS : ! I
E Thickness—In. | 140 | .181 | 230 | 382 » i
Pipe—Lbs/Ft 227 | 300 | 377 | 5.21 i ‘ :
Water—Lba 'Ft 65 | 8 A6 27 . i
@ n 5 K 12 i I : '
d L.R. 90" Elbow 3 3 3 3 | ! ! |
4 i ; | i [
" 5.R. 90" Elbow 2 I ; ; ! |
£ 4 5 | 6 8 ! i : !
E L.R.45° Flbow | 2 202 E: ; ! | | I
& 13 | 16 0 19 | 24 !
g m Tee 5 5 1 5 5 ! ' !
] 2 34 | 42 | i
=2 =3 |Lateral 1.2 12 | ‘ i
5 5 i 6 8 ! ; ; |
Reducer 2 2 2 2 i i | !
3 4 | 5 b i : |
Cap 3 3| 3 3 J
Tempersture Range 'F | to 260° | 360-360" 360140 | +40-525 | 525-600] 500-700 700-500 B0O0-900 | J00-1000 |
B5C Thickness—In.| 4 % 1, 2 1t i
g M. nesis | Lbe/Ft k' 80 1.60 | 245 2.25 i
E Cor-pins- | Thickness—in. 2 i 2 2z 1z !
§ tion Lbe/Ft | ; 'Y 1 41
Cal Thick in. 1 1 5 1 1 1lm 1, ) 2 2 | 21
Silieate | Lbs/Ft 58 68 o8 | .68 119 | 1.19 | 187 | 1.87 | 2.68
Pressure Rating f—zt2t 1000 el SEE GENERAL NOTES
pei i 125 | 250 1 150 | 300 | 400 ; 600 | 900 i 1500 | 2500 po;t U?_{ATERI_::LS
i Screwed or 28 5 35 5 7 13 | 23 NOT SHOWN
8 638 Ship-On 15 4 158 15| 15 ! 1.5 15| 135 w%ll*ﬂshumshowmn bold
$ | 33 65 P 7 12 23 ve weight of steel pipe i
LY H Welding Neck D15 | 13 i 15 15 | 1.5 | perlinear foot, pipe 1
B T — B 22 For Boiler Feed Piping, add
O 30 | Lap Joint L 15| s | 15 15 | 1.5 |the weight of water 1o the
- weight of steel pipe.
| . 15 5 : 35 7 7 13 23 pipe  eovering thick-
s | Blind U5 | 15 15| 15 15 15 | 15 | nesses and weights indicate the
3 s ' 17 18 3 ?veraged qomlﬁdet.wn:u g]e]r linear
. ~ - oot and 1nclu owances
£ _/" S.R. 90" Elbow 3.: i 37 28 3.9 f::d ';,:E“?MT?‘,; canvas Eﬁ;ﬁ'
£ 1 i 13 . -
[ a : ] ness of combination covering is
- g L.R. 80" Ebow 3.9 ! e the sum of the inner a.ndnxthe
| 7 18 I 16 34 outer layer thickness.
] 45* Elbow 33 34 | 35 3.1 Fipe covering temperaturs
z ranges are intended as & guide
g lﬁ T 5134 533“ 51!! ;‘; only and ut.;fnotfcomtitn:ﬁt:
L] - . . - a recomme ion for speci
: ; thickness of materials.
m Eh;ged Boanet i 33:} i :54 To find the ‘l\;r_eight of cover-
A i E | = ing on Flanged Fittings, Valves,
Flan Bonnet : or Flmaal multiply the weight
I<§D P bf'd Bonne i factor (lightface wubscript! by
E lobe or Ang | ;l;:d welg:\:. pe;“fo?t of covering
R i : on straight pipe.
] ﬁa Fanged Bonact oo i *All Fianged Fitting, Flanged
T : Valveand Flange weighta include
T | B AR the proportionsl, weight of bolt
Bonnet—Gate i 1. . or s requ. uj
= f jointa. i
<t | B e | e o gl Vel gt
Valve weighta are for welding
2 *()ne Complete
3 Flanged Joint 1 2| 1 1 | 2 ¢ | o |ondvalves
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WEIGETS OF PIPING MATERIALS 114" PIPE SIZE

Schedule No. BO 160
Wall Designation X§
E Thickness—In. 200 | 281 i
Pipe—Lbe /Ft 3.63 4.86
Water—Lbs/Ft .77 .61
o 1.1 14 i
! L.R. 80" Elbow 4 4
.7 i
g &.R. 90° Elbow 3 [
x 7 8 J
E L.R. 45° Elbow 2 2 !
= : 2 2.5 | 31
g m Tee 6 & 6
2 A 4.3 58
ﬁ = 5 | Lateral 13 | 13
6 7 9
Reducer 2 2 2
.5 7 .
Cap 3 3 .
Temperature Range °F 260-360 | 360440 440-525 +00-800 | 800-900| 903-106060 i
B55, Thicknese—In. Ty 134 i i
g Magnesia | Lbs Ft 85 1.75 | .
% Combins- | Thicknese—in. ” 2 2 :
g tion Lbe/Ft 4.2 4.2 4.2 i
Calciumn | Thicknese—In. | 1 1 2 21y 214 i
Bilieste | Lbs/Ft KD B8 | BB 162 | 263 | 243 [
Pressure Rating L Cist lroc | SEE GENERAL NOTES
_ pei 5 | 250 | 150 | 300 _ 1500 | 2500 FOR MATERIALS
O30 [Screwed or 5 7 | 3% TCRED NOT SHOWN
g Slip-On 515! 15 |13 1.5 | 1.3 w%ﬂ weights are shown in boid
] 17 | 32 | " Fpe wei i i
E Welding Neck 15 § 1.5 15 | 15 | e lienr iy of sieel pipe is
m 38 1. 31 For Boiler Feed Piping, add
Lap Joint 1.5 1.5 1.5 1.5 | the h':e' ht ?f _water to the
Ed | oo 35 | 7 | 35 | % 1 | 31 | e °p:|';," D ring  thick-
Blind 15 + 15 | 15 | 1.5 15 1 15 | neases and weights i cate the
] i average conditions per linewr
] @ S.R.90° Elbow | ;"T 31% 3:38 ‘: fool and include all allowances
z ! : - for wire, cerpent, canvas, bands
E 12 13 2% and pani. The listed thick-
c L.R. 90" Elbow P 4 4 ness of combination covering i
s the sum of the inner and the
] . 9 11 21 23 1] ouler layer thickness.
45°* Elbow 3.4 34 a5 35 3.7 Pipe covering tempersture
7% |- I 2 | 37 ™ o and o mat "sonstiutee
4 [T 5 56 | b 58 6 :hreeommendahon for specific
@ Flanged Bonner | 217 51 7 114 |Tc° ﬁndoiu:‘ weight of cover-
Gate 6.8 4 42 4.5 ing on ngudm“}::':lunp, Valves,
Flanged Bonnet P .“ 11 or Flanges, multiply the weight
’<1:) Giebe or Angle 0l 42 43 factor Qightince aubecript; by
E the weight per foot of eovering
3 Fl.n?d Bonnet 32 33 81 used on straight pipe.
i Chec 4.1 4.2 4.5 "All Flanged Fitting,
L] Valve and Flange weighta include
*‘3@ Pressure Seal & the propartional weight of bolts
Bonnet—Ciute 1.2 or studs required to make up all
'qo Prewsure Seul ’0'9.%.“ I : .
ron Valve weights
Bonnet—Globe are for flanged valves. ghenl
F *One Complete Valve weights are for welding
K Flanged Joint 25 | 1 | as R end vabves.

1
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WEIGHTS OF PIPING MATERIALS—2" PIPE SIZE

L]

Schedule No. w ! s - o1e0 | ! i
« Wall Desicnation  Std. X= | XXB ! H i N
ES Thickness—1n. 154 218 343 0 496 ; i : ! : i
-9 N ]
Pipe—Lbs Ft 365 | 502 744, 903 i i ; ! ‘ |
IWater—Lbs Ft | 1.46 .28 97 77 | i 1 i f |
: i i ' . :
&‘ | 18 1 .20 | 3s : | | i i i i
I L.R. 80 Flbow | 5 & .5 3 i ) , ! ; i :
~ R 1.3 ! | i
- fF ISR 007 Edhew | 3 A i :
z P B 11 16 18 | ! : : ;
S £ LR s Eme | 2 2 2 Ea : ;
= J—h i i 3 3 5 57 !
g L e LA 8 B ! 5 o
S ! L b | 98 I ' ; .
g == [Luteral {14 1.4 i o ‘
I ; 9 1.2 1.6 te | : L i
| Rewiuicer i3 3 3 & i : !
3 Sos | s 1z 12 | f i 5 . !
.~ | Cap A 4 A0 4 ! i ; | |
Temperature Range 'F o 2607 1 260-360 303401 $40-535; 525400 | H00-700 | 700-800 | 800-0001 900- LD
I { Thicknese—ln. iz | [ig R | ! |
Z Muenesia | Lbs Ft 15 i 1.2% 205 | 315 340 | ] 1
S 1 i i i |
% Combina | Thickness—Iu. . : AT e 3%
2 Lon Lbs Ft i ; | 58 1 58 ° 74 | 9.2
Uileium | Thivicness—1In. [ i 1t 0 11, 2 | 2 G 2 2 . i
{
Siirate | Lhe It EOL T 101 501 | 149 | 169 | 250 | 250 . 3385 538 | ]
| Presure Raging Lot Lo — s , SEE GENERAL NOTES
psi (125 1 25C G0 dn0 ! 400 600 | 900 | 1500 2500 FOR_MATERIALS
855 | Srrewed or Y R U 11 ! 32 | 48 NOT SHOWN
= STip-On i 15 115 13 | 15 ! 15 1 15] 15 w-‘\“ weights are shown i bold
Il L De.
F oai Tia | : . ;18 13 | 9 i 48 " The weight of steel pipe ia
= . Welding Nevk | 15 {15 | R 15 1 15 | per linear foot, ~ i
s i ; P 1z 32 1 48 ! For Boiler Feed Piping, add
& ! Lap doim i s | o1s ! 15 ! 15 15 | the weight of water w0 the
’ ¢ {10 48 | W | i 12 3, 4y | ol e e hink
N - ! 3 8 i i | 49 ¢ pi roveri irke
T Blind 15 , 1.5 I3 1 15 | 1 1.5 L5 P 1.5 | pesses mr:ip:reizht.s inndgicnw the
X ' average conditions per linear
% sl SR, 0% Eltarw ;% | 32‘3 ;: 32; : i 34‘" :32 ! foot and include all allowances
z Tl I - Rl - S i i for wire, cement. canvas, bunds
= - - + . i i and paint. The listed thick
o o L 18 27 2 3t ; | { me=s of combiration covering is
= : R, 90°F 3 1 . Y a1 i S utl Y
- bt R, 907 Flbow b i Al : d I l tiv: sum of the inner and the
= Q\. b1 22 1o 24 [ 73 ! outer layer thivkness.
e / % | 45 Elbow |34 133 34 35 | PaT 39 Pipe  covering  temperature
z Ance, ! - — - : X : ranges are intended as & guide
I~ f“-; el E A L ¢ 52 129 only wund do not constitute
B§ | Tee - S O S T 57 4 A 6.3 ¢ ! 8 recommemintion for specific
- " - - * thickmness of materiais.
Lt | | Flanged Honver | 37 1 52 43 1 65 iy 154 I'"'To find the werght of cover-
1 i o Gate 6.9 7.1 3.9 01 ay | LA 48 | ing on Flanged Fittings. Valves,
. -y T I or Flanges, multiply the weight
] g‘;’:ﬂl E:"";e" » _b‘; ‘41 ! 4!'% ’ zi | 15; j factor (lightface subscript by
% - alobe or Angle T T P43 4 Rl the weight per foot of vovering
H = | F d i 2% | 51 5§ i 47 1006 | used on straight pipe.
z G| e Bonee 1 X | T3 |35 44 18 | “All Flanzed Fitting. Flanged
4 4 : . 2 Vulveand Flange weights include
* -{<:' 1t Pressure Seal | i i 175 75 i the proportionui weght of bolta
—_; | Bonnet—Clate ! H i a1 14 | of studs required to make up il
[ . ; : : joints. i )
: | Pressure =es i i ] i f 135 "*Cast fron Valve weights
'w | Bonnet —(iiche i : ] AR are for flanged valves. Steel
.‘E | *One Compiete . ; ¢ ¢ ' { :nudl.v:ﬂ:thu are for welding
& [ Flanged Jome [ 1.5 ;3.5 15 . 4 | | a5 25 2
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WEIGHTS OF PIPING MATERIALS—21," PIPE SLZE
Schedule No. | 40 80 160
Wall Designation | Std. X8 XX H
H Thickness—1In._ | 208 | 276 | 376 | 532 : :
k Pipe—Lbs Ft 57 7.4t 16.0] 13.79 ! |
Water—Lbs Ft | 208 [ 184 | 1.54 | 1.07 i 1
-~ 29 | 38 | 49 | es i ‘ | !
: L.R. 90" Eloow 8 .8 .6 8 ! I :
pt Lie | 25 : ' :
- SR. 9 Ebow | 4 ! i
Z EENEREE
£ LR 45 Elbow | 3 3 3 3 |
= 5.2 64 79 9.9 .
g = Tee .B .8 8 B . ‘
g i 14.4 : !
-:’ Z_ 2 | Latersl 1.5 1.5
. 1.6 21 27 3.4
Reducer 3 3 3 3
3 I 1 1 2.1 ! i :
~  Cap 4 4 A 4 : i | |
Tempernture Range °F | to 260°! 260-360) 360440 440-5251 525-600: 600-700 70-S00! 800-800' 900-1000! :
850, | Thickness—In.] 1k | llg Tis z PRV i '
2 Macnesia[ Lbs Ft____ | 1.35 | 1.35 | 2.30 | 340 | 3.75 | !
& Combing-i Thickness—In.| | [ 1 2, | 3 33 i
§ tiar [Los Ft i e 6.t 55 2.5 |
Calmum | Thickness—In.i 1 1 1 1% 1 | 2 2i; | 244 3 i ;
Siiicate | Lbs/Ft 1.15 1.18 1.15 1.53 1.53 | 234 : 3n | in 4.13 i i H
Presuyre Rating | (8t Iron - il . SEE GENERAL NOTES
pal 125 | 250 ! 150 300 [ 400 i 600 1 900 1300 | 2500 FOR MATERIALS
" Screwed or [ 14 9 14 17 ) o8 NOT SHOWN
% &35 Skip-On 15 15 | w5 s | 5 L5 | L5 | AW wcighie are shown in bold
Z o e o 9 14 | n 42 59 %e};e weight of swee! pipe is
E : Welding Neck | 1.5 1.5 15 1.5 1.5 perF]imﬁr'gmL}‘ & Pios i
.. - 7 or Builer Feed Piping,
B8_B6 | Lap Joim l Js | 0% | % 05 | 15 |the weight of water w0 the
- ——— weight of steel pipe.
- ) § : 15 9 16 19 4% 6% The pipe coveri thick-
63 | Bling 15| 15 | 15| 18 foys ! 23 1 15 | neases and weighte indicate the
sverage conditions per linear
It d SR. 50" Flbow 3215 33":7 :'IHB 3‘% i“] i! 1-': foot and include sl allowances
z P, Rl - R : ' Ml : i'ordvnrcl eem_e[n‘ht r?“::;' ?hlngl
and paint. e lis icke
E -4 | L.R. 90" Elbow 4252 4“2 4” 4"; t n;ss of cor?bin-tion wwrcilngr.h:
. the sum of the inner an
g &\ 19 H 22 35 “ ! L] viter layer thickneas,
] 45* Elbow 35 K 3.5 36 38 . pe tovering lempersture
2 el | : 33 - nterbed ide
: ranges are inten a8 & gui
3 “_1- T ;!2_ 5558 ;!" ;19 '572 ! lﬁﬁg only  and tfio‘ not comllt\:ﬁl:
t H e - : . E K B s recommendation for speci
o - thirk ) terials.
b )| Dlaneed Bonet | %01 82 | 53 | &2 1% FFL "To find the weight of cover-
H Gate 7 7.1 4 4.1 4.6 | a1 ing on m“‘e:lusﬁ"“’; ‘rl]-"?'
- or Flanges, multiply the weight
iq‘) Eﬂg[:ed’ﬁ“omrt .43.1 5 1 45‘: f“ : 56 f g‘l: factor {lightfsce subscript) by
E : ODe 07 Angie - " : : ® - the weight per foot of covering
- ? ) 8 ' 5 used on straight pipe.
) i} Elh.;:.ied Bonnet 73'; 7_14 43;: i4 46 | 15.] ~A1l Flanged f!:lt.ing. Flanged
3 ‘}<:' = . " - Valve snd Flange weighta include
Pressyre Seal H ' ! Lo ] the pr:aponw_r;:‘!i wﬂghtkof boltlll
! | Bonnet—-Ciate ! i i '3 1.7 or studs required to make up
ﬁ - T - ! joints.
f<: ]| Pressure =eal ! | 180 **Cant lron Valve weights
w' | Honnet—Ciiabe | T3 :.re for Aanged vnilvm. Steel
i e ST | ' ; | Sadve e e Lo welding
Flanged Joint 15| ¢ 1.5J ? t ! 19 7



WEIGHTS OF PIPING MATERIALS—3" PIPE SIZE

Section Ten—TECHNICAL INFORMATION 201

Schedule No. 40 30 160 ! '
_ Wall Designation | Sud. | X~ XXS ;
E Thickness—1In. 216 300 437 500 i \
Pipe—Lbe/Ft 758 | 1025 | 14.32 | 18.58 i
Water—Lbe Ft | 3.206 | 286 | 2.35 | 1.80 i i
@ s | s 8.4 | 107 ;
: LR.90"Flbow | .8 3 8 & |
— 3 4 I
P : 5.R. 90° Elbow 5 5 !
z 2.4 32 'Y 5.4 i
£ ? |[LR. 45 Ebow | 3 | 73 3 3 !
» _-t'—':Ii T4 | 95 122 | 14s f
¥ —= Tee 8 8 L] B
5 2 17 7 |
£ 223 |Latent 1.8 1.8 I
i 22 | 29 | 37 w7 i !
. Reducer 3| 3 3 3 i l
) i4 | 18 | 3s | a7 |
Cap 5 5 5 5 | |
Temperature Range °F  Jto 260" ; 260-360; 360440 440-525 $00-700 | 700-B00 | B00-90C| 800-1000;
LB Thickness—In.| 1lp | 114 114 2 i
Z Magnesia | Lba/Ft {155 | 155 | 265 | 3.95 | !
; Combina- | Thirkness—In. 3y EL) M, !
& tion Lbs. Tt 8.3 107 | 107 :
Calctum | Thickness—In.| 1 1 1 [ 15 | 2 214 3 :
Silirate Lbs/Ft '1.28 1.28 1.28 .09 209 | 198 3.9 511 |
Pressure Rating .__C2st Irou Rteel SEE GENERAL NOTES
pei 125 | 250 i 150 | 300 | 400 | 600 ! 900 2500 FOR _!i_flAT%RlA'LS
' Serewed or * | 17 1w | 17 D 10 NOT SHOWN
] &5 Slip-On 15 |15 15 | 13 151 15 1.5 “ge“ weights are shown in bold
g - 0 17 H | 3B 101 | “The weight of steel pipé is
o8l s Welding Neck 15 | L5 BN 15 | per linear foot, pies
S - T 7 FTRNED 100 For Hoiler Feed Piping, add
08B0 | Lap Joint 15 | 18 151 13 L5 | the weight of water to the
weight of stee] pipe.
PO % | 19 11 FT) FTIET] 104 The pipe cvovering thick-
I | Blind 1.5 15 1.5 15 1.5 ' L5 1.5 | nesses ane weights indicate the
P average ronditions per linear
% 26 b 32 53 67 9 fuot wnd include all allowances
E S.R. 90" Elbow 3.9 4 3.9 4 4.1 4.3 for wire: n-em%‘nl, "‘-nx' Eh‘n?
= 3 50 4 63 and  paint. The lis thick-
= 3 . ness of rombination rovering is
= __/(E LR.50" Elbow | 43 | 2.3 3 [ 43 the sum of the innec snd the
2 2 41 2% “% [} 93 outer layer thickness.
g 45" Elbow 35 | 30 | 35 | 36 38t 3% I'ipe  vovering temperature
z . ranges are intended as & guide
3 3 [ &7 | 82 | 81 102 | 151 only and do unot constitute
Tee 59 8 5.9 6 62 | 85 » recomvmendation for specific
— thicknesa of materials.
n Flanged Bonnet | & 112 T 11 153 225 To find the weight of cover.
A Gate v T4 4 44 [ %] 4.4 ing on Flanged Fittings, Valves,
X iply ight
Flanged Bonnet | .5 | 121 | 80 | 18 132 243 ?:r::l:“ﬁ:h{}‘.f,“":abﬁc";;{f
z Globe or Angle 7.2 T.6 42 4.6 4.8 L3 the weight '-’el'\ foot of covering
> used on straight pipe.
prt } Flanged Bonnet | 4 100 | 51 10 1| 146 “All Flanged Fithieg. Flanged
.§ D Ch"'?d P2 178 | 42 | 48 48 | 490 Valveand Flange weights include
* Pressure Soul 140 the proportional weight of bults
Bonnet—Gate 2. or studs required to make up ull
joints.
I-(ﬁ:a Pressure Seal J 168 **Cast Iron Valve weighta
Bonnet—Ciobe 2.5 are for flanged wvaives. ei:'lt.eel
- v i ceidi
0 “One Complote 1 u::v:al wv:fhu are for welding
K] Fianged Joint 151 6 {15 |75 s | 125 37
1
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WEIGHTS OF PIPING MATERIALS—31%"” PIPE SIZE
Schedule No. 40 | %0 I i : | :
Wall Desigration | 3td. | XE XXs ; ! ! ; { :
E Thickness—In. 226 318 O36 | i : i ;
Pip—Lbs Ft 911 | 1251 | 2285 | i i
Water—Lbs 1 4.28 3.85 253 { | .
-7 6.4 8.7 | 154 : | : i
: L.R. 80" Elbow b K & | i | I [
gl 43 5.8 i ’ | : i :
- / S R. 0 Flbow 6 6 { ! | | I !
Z 33 | 44 | 78 : i : i i
F L.R. 45" Elhow 4 4 4 ! | ! i i
e ’ 99 | 126 | 20 i i . i
g Do | Tee 9 Q o I I i J !
E 22 ! ! | i
§ .‘:{'}. Latera! 18 ' | i H
3t 4.1 69 i ! :
. Reducer 2 3 3 ; ! ;
1 2.t 28 | 55 : i :
< i Cap 6 K 6 i i | I
Temperature Runge °F | to 260° | 260-360 | 360440 1 440-523 | 525-600| 60(-700, T0X-B00 | $00-500 | 900- 1000 j
. 855 Thickness—In.| 1ip Eig 02 0y | |
Z Magnesin ! Lbs, it i 1.70 170 | 290 425 {65 | i !
E Combing-| Thickness—Ir.: i ; {oamy, poony 3 35,
8 tion i Lbs, Ft i ! | 7E P 7S w2 102 .
Cadcium | Thickpess—in.} 1 IR 2 e 3 3 | ! : i
Silicate Lbs. Ft i 1.06 106 | 1R6 1 1.86 | 2.78 2795 375 4.88 4.88 i ] ‘
Pressure Rating L_CsSlon | Steel — SEE GENERAL NOTES
. psi 12 250 150 1 300 | 400 600 w1500 ; 2500 FOR MATERIALS
Ol | Serewed or 13 | 2 13 7 NOT SHOWN
] SlipOm: 1.5 1.5 15 15 ! . All weights are shown in bold
= : vpe.
z i2 FEIIN iy ight of ipe i
Eﬁ@ﬁ Welding Neek 1.5 s ) pei_ﬂﬁ.,g: ;;fm?:edmel pipe 18
1y 14 1 28 or Boiler Piping. add
M Lap Joint 15 ! the weight of water to the
P 1.5 | " 3 .
~ | | 14 [ 23 | 18 . | 35 e P hvering  thick
I s ! ‘ e pipe covering ick-
G5B | Riing 1 15 [ 15 |15 ; 1.5 nesses and w;}g_hts indicate the
" . 1% 56 4o ' g2 ! average conditions per linear
1] ) ¢ i | | i foot and include gll allowances
: i ;{ & R. 90° Elbow 4 4.1 4 i I 4.3 : for wire, cement. ranvas, bands
B ; W 62 5d 5 i ] and paint. The listed thick-
|5 L.R.90° Elbow | 4.4 i4 e ! i ness of combination covering is
o . the sum of the inner and the
] 31 51 39 75 outer layer thickness.
[} 45° Elbow 36 3.7 36 39 i Fipe coverin, tempent\;;
Tanges are intended as g gui
E E}' T 54 68‘; 760 | 133 . only and do not ronstitute
: e 6 E | 4 lh_ricommerndniol:ﬂior specific
. thickness of materinls.
.Iqj glanged Bonnet | 82 | 143 | 88 201 l i To find the weight of cover-
ale (REREEEE 4.9 ! ing on Flanged Fittings, Valves,
or . muitiply the weight
SN BIEE ] e b o] e
E ileinki - - i : . the weight per foot of covering
3 f )| HereedBomet | 7012 st = A Fanged Fitking, Fianeed
p 7. 7. 4. 49 i E ng ting, Fla
.? - — d : Valve and Flange weizﬁt.s inrlude
*(IJ Preasure Seal : I : the proportionai weight of bolts
Bonnet-—(iste ; ! ! or studs required to make up all
; W Pressure Seal i i ‘ loipls: : ;
RO |, | | || o e, Ve
2 *Cine Complete | - ) 1 Valve weights are for welding
] Fiange Joint 35 65| 35 | | 12 ! i | end valves.
- 1 H 1
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WEIGHTS OF PIPING MATERIALS—4" PIPE SIZE

. Selwlule No. UL U T O I (T i ; ; : !
- PWall Designation © sul. S i NN i ' i :
- i Tarsness—In_ 237 | oaar Uoaar T osm ¢ oons i i
. oL FL 10.79 | 1498 | 1896 | 22.51 . 27 54 : (
PWater—ILhs Ft . 351 | 498 1 448 | 4.02 & 3.3% i ; ‘
l' 8.7 | 119 176 1 N i j | ‘
LR 90° Elbow | ! R : | ] ! |
L 58 | 79 ! ; i | ] i
& L A A1 %0 Fihow T 7 | : ! l i !
] -
£ 43 | 59 85 ' 101 ' | i i
£ £ (LR 45 Flhuw + 4 4 4 ! i i :
R 2.6 | 164 B3 o ! [ ! i
§ ot Tee [ [ i | ‘ :
£ S 30 45 | ; ! |
g == 5 Lacerat 21 | 2 ' E ] i i :
LI N 36 | 49 | [ o6 i B2 ! i
f ! Y Redueer 3 ! 2 ; 3 3 : ! :
£ 6 | 34 |85 | o7 ! |
N 1 Cap 6 g | Los 3 [ _ .
Temperawur: Range °F (1o 260 | 260-360 | 360440 1440-5251 525000y 500-500] v00-800] BO0-900| 90010001 '
LB CThwkness—In, 1 1t 1, | 2 2, i i |
Z Mugnesia _ Lbs Fr 2.10 200 | 315 | 475 & 540 i | i
£ Combina- | Thickness—In. i i ! i 3 | Bl v 3 | I
g tion { Lbs Ft | 1 | 98 | 98 | (2.2 ] 1.
Caicium Tiiekness—In. ! [ | 1 1 14, 4 2 00 a3 3
Rilicate | Lbe Ft 160 160 ; 249 | 249 : 348 349 | 462 ; 603 | 6.03
: Pressure Rating — st Irum bl - SEE GENERAL NOTES
b 125} 250 | 150 | 300 ¢ 400 Gof w00 | [500 | 2500 | FOR MATERIALS
Srrewed ot 6 | 26 15 | 26 : 3% 43 o6 | 94 | 158 | NOT SHOWN
? Lsnp-cm 15 141 13 | 15115 13 15| 15415 ;. All weights are shown in bold
£ ai i 7 e wei e
Zalh ] [ 14 | 36 ] 3 | 43 57 | 81l | 159 5 ht of steel pipe is
2 L BT | welding Neck { L L5 ] L5 i3 03 15 | 15 | 15 | perlinear oot ppe
e 16 | 27 | 33 a5 . &7 | 94 | 155 |  For Boiler Feed Piping, add
Lap Joint 15 {15 1 15 15 13 | 1.3 [ 1.5 |the weight of water to the
- — weight of steei pipe,
Py .. 13 29 1% 31 | 3 i b6 90 | 164 The pipe coveri thick-
=TSR | Blind 1.3 1.5 13 1.5 7 B3 ¢ 1.3 1.5 5 | 1.5 nesses and weights indicate the
v 5 = average conditions per linear
2 /% iR 00 Elbow i ;"22 | i“x by i n s 183 i’é" | foot and include all aliowances
z raas Lo T b b - - Rl il 2 - for wire, cement, canvas, banids
- /2’ 52 79 2 98 l E ‘and paint. The listed thirk-
= m/" L.R. 90° Elbow 1.5 4.5 45 5 | : ness of combinati_nn covering is
- : the sum of the inner and the
z % 0 | 65 | 51 78 1 82 e 178 | 214 outer layer thickness.
5 / 45° Eloow 37 3.8 33 38 ! 3.0 3 1.1 4.2 FPipe covering temperature
< ‘E + - ranges are intended as a guide
g g 70 109 | 86 121 | 153 | 167 ; 262 | 386 only and do not constitute
E T iTee 6.1 | 63 | Bl | 63 | 6.4 ' 65 68 | 7.2 | a Fecommendation for apecific
" 1 thickness of matetials.
ff) | Flaneed Bonaet * 109 | 188 | 11 | 173 2z 374 370 | s68 | To find the weight of cover-
i Gata AL Tl a2t 45t 3 5. 53 | 57 | ing on Flanged Fittings, Valves,
- - - - or Flanges, multiply the weight
@J g]-la'-l’lged H;’":;El -"‘ l.’;': | :2; :688 14 122 .}8; ?‘.? | luetor (lightface subscript) by
" piie or Anale i SO 4. : 2 - - V- the weight per [oot of covering
= ! &9 used on straight pipe.
Po0) (B R [T T T IR e
£ . . . . . — = . ! Valveand Fiange weichtsinrlude
.\'<::J Pressure Seal i | | J ; 230 235 1 the proportional weight of bolts
Bonnet—Gate : f ! 28 3 | or studs required to make up all
. | X : : juints. .
; Pressure Seal ! | 1 : 00 | 375 i © =sCast ron Valve weights
Banne-t—Ulube : : . 2.8 3 !a_re for flanged valves. Stee]
= *Une Complete ! i ; ] ::é": .J:':‘"h“ are for welding
Iy Flunged Joint 4 : 6.5 | 4 7.5 l 12 ;125 15 M 61 -
L |
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WEIGHTS OF PIPING MATERIALS—5” PIPE SIZE

IScheduie No. | 4¢ 8 ! o120 160 : !
Wall Designation| Stz X8 | XXS8 | ;
E Thickness—ir. | .25¢ 3874 | 500 | 625 | .750 | . ;
Pipe— Lot 1 t4a2 2076 | 2704 | 32.9% | 3855 | : !
Water—Ibs Ft | Sec 89 | 7.09 | 633 | 562 ; : ] ]
5’ f TR | 2 3 H |
f ILR. @ Elbow | 2 13| 1.3 13 | i
= 45 137 | f i
2 SR. %" Elbow | & £ r :
z 3101 | 156 | 17.7 ; i
E IL.R. 45° Elsow H I 5 ) ! !
T YA —
2 [ Tee 1< vy 1.2 - !
8 A 4 % | i
.'..i z Lnera.l 7r 23 3 i
| e 53 | 124 | 143 : |
lReduce- - 4 | | 4 4 i | : -
Codl 57 1 1 ! ! i !
@ [Cap I R ! ; | ! |
Temperature Range " it 2607 (30" 360-440! 4406-525 ! 525600 50(-T00 700-800 S00-900  900-1000: i
855, | Thickness—in, 11; e | 2 1 244 3 ; i :
= Magnesis ! Lbs Ft S 280 375 | Seb [ T40 | 930 ¢ f :
£ Combina- | Thicknes—iz. I . 3 . 3 4 4l | 5 34! 6 .
E tion } Lbs ‘F1 ! 77109 1 (33 | 161 | 306 | 386 - 19.7: 341 N
8 Calelum | Thicknes—in, 1 1 1 | 1% | 2§ 2 1 27 | 3 3 d: & | 44
Silicate | Lbe/Ft c 1.4 184 | 28B4 | 284 | 397 | 397 : 537 | 675 | 675 [82¢: 103] 12.1 .
Pressure Fating —— &2 1708 el i SEE GENERAL NOTES R
pei 192 250 ) 150 | 300 | 400 | 600 . 00 | 1500 | 2500 FOR MATERIALS
Ar0 [screwed o .~ ¥ 31 | 18 | 33 | 37 | 73 100 | 172 | 259 NOT SHOWN
g Slip-On s i1k 15| 151 15 151 1.5 ] 18 we':e"lsh“m'h“n in bold
g . .
z " : io18 3 42 7, %4 | 145 ] 263 ight of steel pipe is
E@ Welding Neci | L 0s | 15 | 18 | 15 0 15 [ 18 1 15 | per e i pipe
Tk | | I 19 | 33 | 39 | 75 . 103 | 171 | 257 |  For Boiler Feed Piping, add
08 ! Lap Joint i I ys I 5 1a |15 15 15| 35 "-:1: el *::R?fpip:‘m to the
i F X TR | 39 1" 50 78 - Qo4 | 152§ 172 he pipe _covering thick-
b= | piin¢ 2 15 b1s | s | 1s|o1s o I 15 | 1.5 | nemses and weights indiate the .
- sverage conditions per linear .
] &‘, S.R. %0° Elbow :{ :43 | :‘3 i :‘g "2: ?; : i‘g ?; foot and ipclude all aliowsnces
z bkid . il : : - - A - for wire, cement. canvas, bands :
E ﬁ t o 105 1 @1 1 118 ; and ;}nnl. t"I'he listed thick-
* Elbow | 4.7 i Tl ness of combination covering is
;‘ L.R. " Elbow ; ¢ o b hall | the sum of the inner and the
] 51 83 (2] I b 123 156 | 239 I ase outer layer thickness.
2 45" Elbow 36 381 38| 38 4 42 0 43 ; 45 Pipe mmnscdlempentuu
ey . : - TROEES kTe inLe s o puide
| 9 145 119 i 172 179 304 415 65 only and do not ennll.lt.'utz
' ‘ Toe | 6.4 6.5 64 | G4 6.8 T T2 8 » terommendstion for specific
- thirkness of materials.
: Flanged Bonnet i 1382 264 | 15) 257 | 39 ! ase ; 508 | 841 To find the weight of cover-
GCate | 5 9| 43 | 49| 53| 551 55| 63 ing on Fl‘“"?,l r,;lmp Valves,
: - or multiply the welght
S A AR o T 2
! nek . . : il B the weight pe'r1 foot of covering
t 1 on straight
5 " Flanged Bonnet © 11 210§ 141 1 198 | 249 | 244 | 326 | 83 used on sty }Pumm Flanged
he | f¢ &8 | 461 5 | 531 55, 58 | 6.3
r - : Valve and Flange weights inciude
{qz | | Pressure zeu 350 ; 370 the proportiona] weight of bolte
Ronnet-—Gute 1 3.1 34 or stude required to make up all
. joints,
Kfj Pressure Seal ;395 | See **Cast Iron Valve weights
' Bonnet—G3Giobe | 31 3.4 are for flanged valves. Steel
a2 . *Ome Comoicte Valve weighu are for welding
F] j Flanged Josnt | 6 65 ] 6 | » | 125 195, 33 | o0 | ss | cedvalve




IS
Y

——

WEIGHTS OF PIPING MATERIALS 6" PIPE SIZE
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Schedule Na. | 40 80 120 160
- Wall Designation | Std. Xs
E Thirkness—In. | .280 A32 562 718
Pipe—Lbs/Ft | 18.97 | 28.57 | 36.39 | 453
Water—Lba/Ft 11251 [ 11.29 ] 1030 | 92 i
ﬁ [ 23 | 53 | i
L.R. 30" Elbow l 15 1.3 1.5 |
| 15.2 13 [
5 : S.R. 90° Elbow 1 1 i
z [ 113 | 16.7 2 3 [ [
E LR 45 Elbow | 8 6 ki -6 i |
- ; | »3 | 60 8 | 4
F o= Tee 1.4 14 1.4 14 i H
2 4 79 | 101 ‘ !
£ =i=l |Lateral 2.9 29 l i
| 87 | 128 18.8 .
Redueer I 5 5 5 i
| 6.4 ’2 17.5 f
Cap HE ) ] 9 . _ i
Temperature Range °F  juo 260° | 260-360| 360-440] 440-525) 525600 500-700 | 700-600 900-10C3 |
LB5% i Thickneas—In. 114 114 2 21 ‘
£ Magnenia Lbe F 2% | 4151 540 | 540
& Combina- | Thicknese—In, 31 44 5 51 6
§hion Lba Ft i 9 M2 | 282 | 32.6 | 374
Caleium | Thickneas—In. 1% 134 134 1iy . 24 3 31 4 4%
Silicate | Loa/Ft i 313 [ 343 0 313 | 3.13 | 454 5.92 742 1947 [ 112 | 3.1
; : [ Cast fron Stee,
| Pressure Rating = SEE GENERAL NOTES
. pei t 125 250 150 300 400 600 1500 FOR MA;%RIALS
B30 [Screwed or 5 22 | 45 | 54 | 95 202 NOT SHOWN
5 Slip-On 1.5 f%' 1.5 | 15| 157 13 1.5 ty? weighte are shown in bold
z 22 | 4 | s | 85 176 he weight of steel pive i
< al e Welding Neck 15 | 151 15| 1s 1.5 per linear | eht Pipe i
m ' 7] re; 56 98 113 For Boiler Feed Piping, add
: Lap Joint 15 | 1.5 | 15| 15 1.5 the e s:eei’fpip‘:"ﬂ' to the
e .
3 [ 5t | 29 | S& | 71 ] 101 ; 197 i ing thick-
BB | Bling 15 | 15 | 15 f 15| 15! 15! 1.5 ,,.f",: and weighta indicate the
; : average conditions per linear
% | 74 125 b 147 134 | 275 ¢ 56 foot and include all allowances
£ ,;;{ SR.90°Elbow | 43 | 4.4 | 43 | 44 | 46 | 45 | 53 for wire, cement, canvas, bands
E 91 145 ] 126 | 182 and paint. The listed thick-
= LR.90°Ebow | 49 | 49 [ 49 | 49 ness of combination covering is
a 3 the sum of the inner and the
g /\' 66 | 15| 82 | 132 ] 149 | 240 | 476 outer layer thickness.
] dase [ 145" Elbow 38 39 38 3.9 4.1 43 | 4.8 Pipe coveri temperature
2 - 1 ranges are muﬁed as & guide
ﬁ ; 114 195 149 n7 Frsl f.ﬂ 839 only and do not constitute
E 1 te 8.5 | 65 | 65 | 86 | 6901 12 | 8 1 recommendation for specific
thick f i
+=| | Flanged Bonnec | 172 | 389 | 210 | 367 | 09 | 553 1327 To find the weight of cover-
- Gate 7 8 43 5 5.5 ER:) 8.6 ing on Flanged Fittings, Valves,
iply the weight
Flanged Bonnet | 184 | 345 | 238 | 333 | 3¢ | 465 or 2a, multiply the
2 k@) Globeor Angle | 7.8 | 82 | 48 | 52 | 5.4 | 54 e weighs per Tose - oehese)
i ) [BanerdBoonet | 156 | 286 {7076 | 272 | 341 | 33 277 uses presiraight pipe.
Chec! T. 82 | 48 [ 52 | 54 38 6.5 All itting, F
¥ Valveand ge weighta include
.{.._:_-_3:_-] Pressure Seal 00 the proportional weight of bolta
Bonnet—Cate 38 ar studa required to make up all
joints.
| Pressure Seal 700 . v, i
<) [, o || o Cam glrn Vaire g
2 *Ore Complete Valve weighta are for welding
& Flanged Joint ¢ | 10| & [us| 1 % ead valves.
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WEIGHTS OF PIPING MATERIALS—s” PIPE SIZE

Schedule No. 20 30 40 60 B0 | 100 | 120 | 140 160
Wall Desipriazign sd Xs | XX8
E Thickness —in. | 250 | 277 | 322 | 406 | 500 | 593 | 716 [ 812 | 55 | 96
Pipe—Lbe Ft 3236 | 24.70| 26.55 | 3564 | 434 | 509 | wbe | 478 [ 724 ] Fi7 |
Duter—lbe 1 [2245 [ 22381 2169 [ 079 | 198 | 188 | 176 | 367 [ s1 1 158 i
g * 5% 14 17 |
: L.R. %0° Elbow 2 2 2 2
; 31 46 i
P / S R. 90 Elbyw 13 1.3 P
z i 23 3 55 56 |
E { L.R. 45" Elbow | & £ & £
- 54 76 118 120
g £l |Te | L.E 1.8 18 | 18
g . i 155 1% i
: gl Latersl | 3.5 3.8 !
! 13.9 20 32 33
Reducer 3 5 i 5 5
M )
i 1.3 16.3 | 3 2 .
Cap I | I 1 P 1y
Temperature Range *F | vo 260°] 200-360] 360440, 440.525 /525500 | 600-700| 700300 B00-800 | 900-1000 ;
B5C, Thicknems—1n.| 13 | 1< 2 1 o 3 !
£ Mugnesia | Ton Fu T405 ] 530 | c70 ¢ w3 | 113 ;
£ Combina- Thickness—in, ! ; 3 3y 4 4ig 5 | 5k 6
g tion Lbe, F¢ i 169 | 196 | 2330 | 2.7 |338 | 383 434
Caleium | Thicknes—Ii.| 155 13 iy | 15 2 F] 2 3 qig 4 | 44 5
Silicate Lhs/Fi ! 206 4.06 406 ! 4.06 5.5 5.56 7.61 935 11.3 133 1 154 | 178
Cast Iron Hieel
Pressure Hatng SEE GENERAL NOTES
) ! pui 125 250 150 300 400 800 900 | 150C 2500 FOR MATERIALS
O Serwed or 34 | o 133 o7 | 82 | 135 | 206 | 319 01 NOT SHOWN
H * Slipg-On 161 15 J1s ] 1s | 1| 1s 1 YE | 1515 . ;ﬂ weights are shown in bold
[T ¥pe.
z 33 bt 87 "7 19 280 13 Th irht i i
E@ﬂ Welding Neck 15 | 15 | 15 | 18 | 15 | 15 [ 15 | per henriine of steel pipe i
13 % ] 70 | 8 | 13y | 227 | 354 | 395 For Boiler Feed Piping, sdd
05 5% Lap Joint 15 (15 | 18 418 [ 15 | 15 | 15 | the pight of water to the
, SR [ Ry T | 3 | ey Vo steel pipe thick-
G&—B | g P 1S5 115 1S5 | 15 | 15 | 15 | 5 15 | ous nessos angd ,.:;,;,u. indicate the
average conditions per linear
% s | VT | 200 | 157 ) 238 | 310 | 435 ¢ 3% | 995 foot aad imclude al) Mowonoa
2 £ ;i BR 9O Fthaw | 45 [ 47 | 65 [ e7 [ s | 52 | 54 | 857 for wire, cement, canvas, bew
E ; 152 | 236 | 202 | 283 snd punt. The listed thick-
& LR 9 Elbow | 53 | 33 | 53 | 52 Dess of eombination covering is
a the sum of the ioner and the
w 102 171 127 | 203 | 215 | 30 587 | &70 outer layer thickness.
g 45" Elbuw 3.9 4 3.9 4 41 | 44 | 45 | 48 Pipe wyerinfiedtunpu:tyz
¢ e
T 175 | 304 | 230 | 237 | eas | e1e | 978 | 1468 only and Qo et "omaide
o0 e 68 [ 71 |68 | 71| 75| 78 | 81 | 56 s tecommendation for speciie
Flanged Bonne: | 251 | 583 | 329 | 549 727 | 1008 | 1332 tm’ro Mo{h?m. of cover-
Gate 7.5 B.1 4.5 5.1 6 6.3 6.6 ing on Fl :,]Fm Valves,
Flanged Bonnet | 317 { 554 | 408 | 509 | 576 | 1288 or P"“ﬁ“ § SUTply the weight
I:) : factor (lightince sibmeript)
2 FE ) | Ganeed Angle | B4 | 86 [ 54 | 56 | 59 | 63 the weight per Toot o woeariod
3 Flanged Bonuet | 302 | 45¢ | 301 | 467 | 561 | 563 | 677 used on strht pipe.
F Check 84 | 86 |54 | 66 | 59 | 63 | 66 | SAH itting, Flanged
¢ Vaiveand Flange weights include
‘f<ﬁ::} Pressure Seal 215 | ers the proportional weight of bolts
Bonnet—Gate i 43 4.5 or studs required to make up all
o Jonta.
| Pressure Seal ] 1000 | 1115 .. 1 Val i
}<O Bonnet—CGlobe 4.3 4.5 are (f:o.r'tﬂ.nm;d vn‘lmvu. ;:
z *One Gomplete Valve weights are for welding
2 Flanged Joint | 65 | 16 |65 | 15 | 30 | 40 | ¢ | 121 | 232 | od valves.
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WEIGHTS OF PIPING MATERIALS— 10" PIPE SIZE

207

Hehieduie No X 30 4 0 s T 120 Ml jet) i
- Wall De-ignate - Posnl ) XS . ; { i
& T hirknes—-lr i 300 1 305 | A00 [ sud | TIs ) <43 1000 L1123 ‘ i i
= Pipe——iis bt 204 0 W24 1 405 | 847 | 64t ' 769 i R92 1040 | 1157 ‘ =
Water—Lb 1 AFTTO340R D M 323 Al » 295 0 1 0 M6 : T
£z . {82 | 100 226 : |
£ LR 90° Flhiw bas | 25 v A ;
gt 54 73 i
% 1 {5 R. 90 Elbow 1.7 ey ‘ i |
_§ 1 40 54 | , 109 . ' i
c /¢ |LR. 45 Flbes P 1 Pl ' '
2o CoW I8 L2 ;
i Tee P2 2.1 2 !
2 . | 238 335 : ; ;
§ =S |Lateral | +4 | 44 ; 5 !
| 2 31 ! Y 5
Reducer B K ! B |
T 20 F) : : 54 |
L L [ EY Fis 1.3 i ; PoLy !
Temperature Range °F - 20l §360-430 | $40-525 { 525-600 { (i00-TO0 { TO0-R0E <0-BHND 1 O0-} WX 1
8577 Thicknesa-~lz:  ©-, R 21, 3 i ' !
F Mugacsia | Lbhs Fi 320 6.60 950 12.3 142 i
% Combina-; Thicknes< -lu i 13 3w E LI 5§ Bla £
2 tion [ Lhe Ft | 205 | 235 20 : 333 355 | 439 | 498
T Calewstn | Thicknes i, 1 | 1t 1ty 2 7 e a1, 3 1 3, R 5
Sificate | Lim Ft U 510 ! 5.0 510 687 | 8RT | %.7 10.8 | 12.9 15.2 1 175 | 200
Frewsire Rating =27 1008 ot SEE GENERAL NOTES
oA N 25 1 150 300 400 600 W00 | 1500 . 2500 FOR MATERIALS
Gl [Seremed e 2007 0 s [ [y nd g2 sy e NOT SHOWN
% St s s 1s s | ia sl vs s . All weights are shown in bok!
= - ype-
Fai o | % | 95 | 128 | 19 267 | 447 1129 | “Whe weight of ine
SR D Wl Ned 15 15 | 15 | 15 1 U5 0 15 1 55 | perlinearfoot, stel pipe is
Yo R 54 [ 114 | 143 | 236 | 332 ¢ 580 1131 For Boiler Feed Piping, add
o " Lap Joint 1.5 15 1 15} 15 % 151 1.5 15 | the weight of water to the
‘ T 136 | 78 | 146 | 10 [ 267 337 599 12w | VgDt of steel pipe. o
- - 73 7 7! 7 i e pi coveri k-
O=—0 ! Bind L L5 L5 1.5 1.5 1a b 1s 0 A 1.5 | pesses mipf,,;ghrin lcate 'fh.,.
" — average conditions per linear
i ,/,i % S 1L 007 Flsew 10? .123 i‘; ‘:“‘2 !6,.‘: ‘."'f ;o foot and include ail allowances
z LT R - ik = - a-- ah 4 st for wire, cement, canvas, bands
z z:j M5 383 | 10 | 438 i —I! snd paint. The listed thick-
z T LLROA0C Eibew 38 | 538 | am® I ness of combination covering is
N = = Z 2 the sum of the inner and the
I el 273 185 298 332 ) 572 | 732 outer layer thickness.
i' 45° Fibow o 4.2 11 1.2 1.3 46 47 Pipe coveri temperature
= — ranges are inten a5 & guide
E bl 93 479 | 353 527 | 578 mo.'{ 1417 only and do not mn,g‘,;“uu
r—._ez Tee TSOTA p TR T4 | TE | R4 | 8T & recommendation for specific
- " - " thickness of materiais.
+<: | Flanged Bonner 47t 899 | 513 | 888 {1193 | 1571 | 260t | To find the weight of eover-
i | Gate T 83 3.7 5.3 6.3 69 I v.0 ! ing on Flanged Fittings, Valves,
oY | Flanged Boanet 541 943 993 | 1068 | 1346 | 2586 or Flang (,‘,’;hg';’;;‘:"f:h,“;;p‘g ot
g -\ Globe ar Angle w3 9.1 6.1 6.8 649 | 7.1 thedweight Pell; foot of covering
Flanged Bonnet 453 751 | 413 | 586 | 718 | 748 : usec, on straight pipe.
2 E_,' Cheek €2 91| s | 61| 63 ] as f . SAll Flan I'g“-!ﬂl- Flanged
4 Valveand F' weighta include
Pressure Seai L4400 | 1650 the proportional weight of boits
Bonnet—Cate 49 | 5.2 or studa required to make up all
- jointa,
ll< I'ressure Seat 1800 | 1910 . "*Cast Iron Valve weighta
Bonnet—CGlobe 4.9 | 52 ! are for fianged valves. Steel
2 *(One Complote i ;\r:cllvve&l:':.ghu sre for welding
2 Flanged Jomnt 15 33 15 as 52 72 | 95 184 ° M5
|
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WEIGHTS OF PIPING MATERIALS—12" PIPE SIZE

| Scheduie No. ' 20 [ 30 40 | © 80 | R0 100 120 140 180
. Wali De<ignation i : Sud. tOXE i :
.=_ Thickness --In. 230 1 .330 375 406 ) 500 ; 5l HET 843 L1000 | 1.12% 1312,
b Pipe—lbs Ft | 3335 | 436 | 496 | 535 | 654 [ 732 | RES | 1072 | 1255 | 1395 1603 |
* Water—Lbs Fiy 5510 | 497 490 485 ' 470 460 ! 440 4.6 39.3 . 349 °
{;,'ﬁ : 19 | 157 ? 375
! L.R. 90° Elhow . 3 © 3 i 3
C,- . ; T Y 104 ! i '
v 'F |S.R.90° Flbow P B i | | ‘
z ) : . T 78 ; 151
£ L.R. 45 Elbow S 13 13 i3
- ; o132 167 i i 260
§ £ iTee : j 245 | ¢ o2a f : f 25 i
E Ay : 335 | 54 . : f ?
: ———" | Latera! i * 5.4 I 5.4 i ; i
| Reducer ! ] T T ! ! | 5
E_ 13 [ : L3 | 36 f i i 29
Cap ‘ |15 5 i i i 15
Temperature Ranee “F 1o 260° . 260.360 " 360440 440525 425600 60700 * TOO-80N ROO-00C 407 100 - !
B35 G, j Thiekness=—In. 1} - 2 3 25, | 3 | 3 '
'E" Magnesia | Lbs Ft - 960 125 - 1585 | (K& ' 15 : i _—
E Combina- ! Tineknesz=—1n. : i 3 E) 41, 4%, b A B. 6 —_
£ tion 'Lbs ¥z . 274 316 | 333 - 35 434 495 55§ .
Calriumg | Phickness—Ii, 13, 1, 1, [ 2 2l 3 1 3 | 3. o5 4.0 b — . .
Silicate Lbs Fu . 591 , 591 , 591 | 591 | 72 m1 o 123 ] 123 | 4.7 172 196 1 228
LU=t fron e, !
Pressure Dating i  SEE GENERAL NOTE o
e psi 125 0 0A0 1 150 - 300 | 400 0 600 GO0 ¢ 1500 | 2500 | FOR ;1_\T§LR1:,\_L5 s
OIS [Screwed o PYEOP137 | 72 1140 | 1e3 i 261 386 | B0 | 1611 | NOT SHOWN
= [fip-h: T A - 15 {15 113 " 15 1.5, 13 3 . All weights sr¢ shown in bold
o - ype.
F4 Mt : i 69 142 ; 18] 233, 363 69} 1671 | T rh ceiphs of 3 3
E@ﬁ Welding Nerk ! : 15 | 15 | 1.5 | 1.5 1 1.8 | 1.5 L5 * per |i:,e::,!f:,2;_ o: steel pipe is B .
- | : ; 77 | 163 | 193 | 193 . 44 I 920 | 1591 - For Baoiler Feed Piping, asdd
w‘ | Lap Joint : . 15 |15 | 1.4 - 15 1510 15 1.5 | the lweu{:h'. of water to the -
LI S . i
C % 177 | 118 | 209 1 290 M1 475 [ 928 [ 1775 | " The Cpiee eevering  thick-
et | Blind CER P 115 H a5 0 1A 0 35 ] 18 0 15 | peees and weichis indieate the N
= . 265 | 453 5 509 oo | % ! =4 ! RVErsge conaiions  per Jinvar
P LA lsmammew 08 |52 | 5 |52 |85 e ian] Joot and include all alliwances
Z H . . T . D
I /-i ;375 ] 583 | 485 624 i | 1598 and paint. The bsted thick-
o) uf* L.R. %0 Flbow | 6.2 | 6.0 6.8 6.2 i ! 6.2 ! ness of combination covering is
- . : the sum of the inner and the e .
= 115 I B2 | 414 | 469 | 705 [ 1124 outet laver thickness.
i 45° Elbow 4.3 4.3 43 | 43 4.5 47 | 48 Pipe ro\_'eringdedumpemtydr:
. T Tages aTe 1N1en. A5 & FU
g byt d i 403 | e84 | 513 | 754 | o943 ! 1361 | 1928 only and de nol  constitute
u Tee R 7.5 7.8 83 | 87 | 83 » recommendstion for specific
" ickness of 2
{q:] éianged Bonnet | oss‘: i 1298 72; 153%7 1611 | 1283 | 3248 mif-:' ﬁndot}:a:-e:il:ﬁ of cover-
- ate | 78 185 | 4 . 68 [ 71 | 7.8 ing on Flanged Fittings, Valves
n Fi & Bonnet | 808 | 1200 o P | or Flanges multiply the weight
L 'D Glizgeor Ao:;; b4 { 9.5 16‘05 ]g.‘és ! {?‘;w;;-"}'shn‘"f subﬁmp” by
u i i 14 ptl‘ ]0?: o rovermg
2 N Flanged Bonnet | 674 1160 | 701 | 874 | 1115 | 1165 used an straight pipe.
F e Chec ¢+ |95 |65 |65 | 68 | Ta ! , "All Fianped Fitting. Flanged
g - ! ; Valveand Fiange weights include
,{qj Pressure 3cal ! , 2080 | 2400 the proportionai weight of boits
Bonnet—Cate | 5.5 5.9 or studs required  make up all
= Joints,
lqzo Pressure Seal ! | 2150 | 2508 **Cast Tron Valve wei
i i ights
Bonnet—Globe i I 5.5 5.9 are for flanged valves. Stee}
E *One Complete 3 ] ‘rlalveﬂwenghu are for welding
- Flanged Joint 15 {4 | 15 |49 | e | @ | 136 | 306 | 622 end valves.
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WEIGHTS OF PIPING MATERIALS—14” PIPE SIZE
Scnedule No. | 10 20 30 W0 50 BO | 100 | 120 ; 140 | 160
- Wal! Designation i Std. h¥.] i
& Thickness—In. ! 250 | 312 | 375 | 437 | 500 | 583 | .750 | .937 | 1.093 | 1.250 ) 1.406
Pipe—Lbs/F¢ | 36.71 | 45.7 | 546 [ 634 | 721 | 84.9 | 1806.1 | 130.7 | 1507 | 170.2 | 1691
Water—Lba/Fi - 62.06 | 60.92 | 59.7 | 587 | 575 | 559 | 53.2 | 500 | 475 | 450 | 426
@ 154 202 !
L.R. 0° Elbow 3.5 3.5 i
18 [ 135 ;
- {# | 5.R. %° Elbow 23 i 23 '
o
z |77 T 100 i .
E L.R. 45° Elbow 1.5 i 15 ! !
. 159 203 : ! '
g Tee 2.8 28 i
3 /3, 295 588 ) !
; =& Laters] 5.8 5.8 i !
63 83 i
Reducer 1.1 1.1 ;
f’ 35 “® [
Cap | 1.7 1.7 !
Temperature Range °F 1 tc 260°| 260-360 | 360-440 [ 440-325 525-500 600-700] 700-800| 500-900| 800-1000; 1
. B% Thickneas—In.| 13 a 214 3 3 i !
% Magnesia | Lbs Ft ;104 13.4 16.8 0.3 203 !
£ Combina- | Thickness—In.: 3% 4 4 414 5 514 [
3 tion Lbs Ft : 8.7 | 331 | 331 | 394 464 530 | 597
Calciuvtn | Thickness—In.; 1 I 1ty 1y 2 248 3 314 [} C 4, 5
Silieste | Lbs £z I 3.89 | 339 [ 590 | 59 | 803 | 183 | 126 | 151 | 17.7 205 233
. Cast Iron Stee|
Pressure Rating SERAL NOTES
psi 125 | 250 | 150 | 300 | 400 | 600 | 900 | 15001 2500 SEEO%E;ﬁTmﬂLS
B 20 | Screved or 93 | 184 | % | 195 | 238 | 318 | 480 NOT SHOWN
] : Slip-On 15 |15 [ 15[ 15| 15| 1.5 | 1.5 . All weights are shown in bold
[+ ype.
¥ 9% | 192 | 246 | 3s8 | 473 i steel vipe i
3 allo Walding Neck 151 15 | 1515 | 18 wﬁ:ﬁ.ﬁ.‘}gﬁ: of pipe
m 19 | 226 | 261 | 358 | 491 For Boiier Feed Piping, add
: Lap joint 15| 15} 15| 15 ] 15 the e h:n?f _water 0 the
wel of steel pipe.
. 126 | 23% | 142 | 267 | 354 | 437 | o438 ipe coveri k-
G=9 | Brind 15 |15 [ 15| 15 1s| 15| s nessen and meiehie e o
" 373 | 617 | 497 | 631 | 664 | 918 | 1549 average condiliona per linear
§ [J SR.90°Elbow ‘53 | 55 | 53 ] 55 | 50 | 50 | 64 oot and include all allowances
g 1 c492 | 767 | 622 | 2 and paint. The listed thick-
= L.R.90°Elbow ! 66 { 66 | 66 | 6.8 ness of eon;b;:au,on m:ﬂ"u;i:
= & furn O & Laner
g /\ i202 [ 497 | a7 | 587 | eas | a3 | 1246 outer layer thicknoms.
% 45° Elbow 4.3 44 4.3 4.4 1.6 48 4.9 l_ﬂl“"lpne mvmﬁmmtu;
3 563 | 9% | 483 | %68 | 113t | 1653 | 2318 only and do ot constute
Teoe 8 8.4 8 83 | 86 | B9 | 86 s recommendation for specfic
— " thickness of materiale.
Flanged Bonnes | 921 | 1762 | 830 | 1872 | 2918 | 3082 | 3989 . To find the weight of cover-
Gate i 7.8 %] 4.9 8.3 .1 T4 8.1 ing on Flanged Fittings, Valves,
Flanged Bonnet | 1171 or e, multiply the weight
g ]<ID Globfgr Angle |99 ::';'W. ,‘,{W'ﬁw'r‘:,mm%?
- - WeIE covenng
; Flanged Bonnet ; 485 used on utng:{:t r‘pi;:ne.
F Checx | 9.9 . *All Flan itting, Flanged
. Seal :hdvemd jonal “:g:';f bol!
Pressure 1 ¢ proportio wel ts
I j'tjf Bonnet—Gate | ‘ or studs required to make up all
Pressure Seal H Jm:‘:"' ;
k@ Bonner—Globe ! wre font glron  Valve weights
I *One Complete * Valve weighu are for welding
K] Flanged Joint ! 22 | 87 | 2 | 62 | o8 | 118 | 189 end valves.
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WEIGHTS OF PIPING MATERIALS—16" PIPE SIZE

Scheduie No. 10 20 30 40 | 60 RO 100 120 140 160 i
Wali Designation Sl XK ! |
E Thirkness—In. 250 312 375 500 D 843 L0311 P28 | 1.437 | 103 |
Pipe—Lbs Fu 421 | 514 | 626 | 828 | 3075 | 1365 | 164.8 | 192.3 | 2236 | 2451 | !
Water—Li~ F1 B1.8 565 79.1 768 | 734 $9.7 6.1 62.6 5§56 55.9 |
ﬁ 21 | 268 ;
L.R. 90° Illbow 4 ] | !
@ ; 138 | 177 | K .
" &.R. 90° Elbow I 25 | 25 | ' !
z ; 00 | 132 ; | | i
= L.B. 45 Elhow 1.7 1.7 ! ! ! | |
S m ‘: w2 | 257 i i i : |
§ L= Tee i 3.2 | 32 ! i ] ‘
E i } 656 | 774 ' ; ! : i
i ——J | Lateral [ 5T [ ; i . ;
i i 7% | 102 ; ! ’ i :
Neduce: | 1.2 1.2 : : l 1
I i | “ | 58 ; i : i ;
i Cap ! : 1R 18 ! i l ! ! !
Temperature Runes °F jto 260° | 260-360 | 360440 |440-525 | 52500 | 600-700 | 700-800 8O0-000 | 400-1000 i
BT { Thirknew—In.] 114 2 T, 3 i 3 | l
£ Mugnesia [ Lbe ¥ P16 151 | IBF | 2246 : 22¢ | |
£ Combing- | Thickness—In_; : ; BEEE [] 455 5 51y 6
> n I
& vien Lbs Tx i i : F'320 | 372 | 372 | 436 [S1.4 | 8K4 ¢ 87
Calrium | Thic kness—In,1 1 1 1= 1, | 2 2. 3 3L, 4 413 5 ;
Silrate Lin 11 " 440 4.40 6.65 645 ' 902 1.5 4.1 168 19.7 22.7 25.%
e 1
Perssirrs Rating ot Tron Steel —i  SEE GENERAL NOTES
) i 125 | 250 150 | 300 | $00 | &00 00 | 1500 | 2500 FOR MATI':'.RIA:LS
OF 16 [Screwec or 120 | 233 | 108 | 260 | 318 | 442 | 589 NOT SHOWN =~
g Slipr, s | 35 |13 |15 | 15045 | 1S w _é“%: weighta are shown ir. boid
i g 116 | 257 | 308 | 492 | 564
: & Weiding Neck 1.5 l.g 1.5 1.3 1.5 Whm;gﬂt of stecl pipe is
- 1 151 189 = | 489 | 607 For Boiler Feed Piping. add
0880 | 1. o 15 | 15 |15 15 |1 the weight of water tc the
weight of steel pipe,
&:ﬁ . ] 308 185 34K 455 603 Bo9 The pipe coveri thick-
. Riind Pvs [ vs [ as | os [ vs | s [ 1s nesses and weights indicate 1ne
avetage oonditions per imear
% ,/i &1 60° Flbow ‘?51 gzg gs; :5: wﬁ" ]6“32 13%" foot and include all allowances
z Y i L 2 : : - s- for wire, eement, convas, bands
[ /-i 701 | 1036 | 781 | 1088 and paint. The listed thick
|3 A~ 1.7 90 Elbaw - T . T ness of combination covering is
Ay
2 the sum of the inner anc the
= s 69 | 481 708 Ba9 | 1212 | 15684 outer layer thickness.
¥ 45° Flbaw 4.3 4.0 43 4.6 4.7 Bl 5 ipe - oo edm-npern'mu
sre intended as de
E "":' 746 | 1263 | 961 | 1404 | 1671 | 2128 | 3054 :.rllf“md do not m:,sﬁ:?m
! s | Tee 8.3 8.7 E3 B.G L} 9.4 10 . r?comme{ndltmn for specine
" " thi of materisis.
+<® (!-‘Inngec Bonnet | 1254 | 2321 | 1315 | 2511 269 | 3668 To find the weight of cover-
e ] 9 3 7.1 7.5 7.9 "\‘g‘nm lf:t.]tmg;, “aives,
. or multiply the weight
lqa ‘F-;l!tﬁe:_io;‘:l:t fuctor (lightlace subseript by
g - the weight per foot of covering
Flungec Bonnet | 1164 used on siraight pipe.
5 !;O Flangec Bonnet. | 1104 | *All Flanged Fitting, Fianged
; ; Valveand Fiange weights include
.|<1@ Pressure Seal the proportiona! weight o bole
Bonnet—(Cate [ or studs required to make up all
y joints.
lﬂ@ Pmum—?‘ulbe I *»Cast Jron Valve weights
Bonnet—ilo are for flanged valves. >teel
3 *One Compiete Valve weights are for welding
K Flanged Joint | 31 | 7% | 3t l 8 | 14 | 152 | 198 eud valves.
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WEIGHTS OF PIPING MATERIALS— 18" PIPE SIZE

Schedule No 0 | 2o ;30 ] 30 w | s G120 140 160
Wuil Desiznation H sl ) (I ] i '
‘: Thickiws -lu. BTV IR I § 14 335 0 43T An M3 ' TH0 ) 957 iise L3VH | L5620 1781
- Pipe—lbe, 't | 474 | 590 - 706 | 82.1 ' 935 | W48 1382 | 1708 2050 2441 | 2742 3085
Waler—ib~ Fr 194.3 - 1025 « §07.2 99.Y I 98 4 77 @ 427 | 848§ 83.7 79.2 753 - 718
é;’; : 2% 338 i i | i
! LR 90° Flbow i 1.5 43 ! | | i
g i 171 15 ; -
" 2 |S.R. 907 Eloow 5 28 Iovs i I !
Z ) i 128 168 |
r 7# | 1R 45 Elinm 1.4 1.0 : )
= Fis . j 28k 3 ’ -
. N R . ‘ .
i'f * | Tee P 38 36 i |
2 / | 798 ] ™ i
; =< —- | Latera! ! Ct {15 !
. 94 123 i
Redurer 13 13 i
3 i | 57 73 | .
Wi lew R s ! |
Temperature Hange °F (1o 260° |20-300 1 300340 | 440-375! 525500 } 00700 i 700-RO0 | RO0-80 00- LK |
835 | Thickneas—-In.- i, | 2 0, L | ; : i
E Mugnesia | Lbs 12 F129 1 160, 08 250 ¢ 250 | t !
Z Combina- ! Thirkness—In.: i ! 3L, 4| 4 4. '3 I
2 tion {Los bt ! ! l 353 409 | 409 450 563 | 64.0 | 717
Culeium | Thiekness—In o [ ST S L S a 21, ! 3 1 3. 3 4t 5
Rilirate ! Lb~ 11 VM 1 491 0 TH0 | T 40 100 1 127 | 156 | 186 .7 259 8.2 |
Pressure Hating : Castlron b _ - SEE GENERAL NOTES
psi 125 250 . 150 300 ¢ 400 ' 00 wn i 15 2500 FOR MATERIALS
O [Seeeec o 140 148 331 P30 | 573 | 797 | NOT SHOWN
2 ’ Slipdn | 1.5 L5 5015 115 | 14" . All weighta are shown in bold
» VPe.
F A 128 | 316 | 377 | 569 | 78 I+ ; { steel pipe i
5 SB | Welding Nerk | 15| 15 | 15 11 i1 : ,,}:'if,,;.’ﬁ: of wlee pipe
C 8RS ' 176 | 363 | 428 ; 584 | 850 ' " For Boiler Feed Piping, add
: ! Lap Joint [ 1.3 15 {13 1.3 1.3 the ':e :uff water 1o the
. [ i
Bt | EIR RS ] . meight ® pipe Db o thicke
! Bling 13 [t |15 ] 15 | 15 1 1a | Ls ‘ ' nesses and waighta indicste the
. | ; . sverage conditions per linear
;7 /4 4| r o Emon | 58 | ST 0 | VE i ekt i e A e e elomencs
- : iy il : ! ! for wire, cemnent, canvaa,
& /ﬁ T 1350 ) 941 | 142 “and paint. The listed thick-
T Lt lLnocorEmew]| T4 | T4 | T4 | T4 ' ness of combination covering it
a the sum of the inner and the
i - 461 | 370 | 521 | 901 | 1040 | 1543 | 2251 | | outer layer thickness.
) 45° Flbow 44 47 | 4.4 47 4.8 5 3.2 | | Pipe " caveri temperatute
< Tanges are inten s a guide
g b 921 {1625 | 1010 | 1602 | 1999 | 2698 only and do not w.,,muu
[ | Tee 48 9 5.6 9 83 | 99 | 105 s recommendation for specific
" thickness of materinle
'|<1‘~] Flanged Bormet | 1629 | 2578 3129 | 3580 | 5647 To fad the weight of cover-
Gate AL | 93 51 TR | a4 mg on Flanged Fittings, Valves,
r Flanged Bonnet i FI.I.IF- ‘multipty ewe ht
hmr light/sce subscript)
a @3 Globe or Angie ! the weight per foot of eovenn‘
E Flanged Bonnet | 1371 i : u-ed on lm:;htPP
3 Check 10.5 ! itting, Flanged
H -y - \nlvemd.ﬂnngewughu include
.{(‘{L‘J Pressure Seal ! ; | the proportional weight of bolts
o Bonnet—Gate : ! ! or studs required to make up all
: ta,
) | Pressure Seal ! i | i | wT‘Cut. Imn Valve we
I<j:-) Bonnet—Globe H | | | are for Vl[l"ﬂ. g;el
H *One Complete 1 i Valve weighte are for welding
3 Flanged Joint | 41 | 95 | 41 | 101 | 139 | 193 | 199 | end vaives.
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WEIGHTS OF PIPING MATERIALS—20" PIPE SIZE

Bcheduie No. 10 20 30 40 | 60 ! BD 100 120 140 160
- Wail Decignation Sud. XS | |
E Thickness—In, 2 315 500 593 | .B12 | 1.031 1.281 1.500 | 1.750 | 1.968
Pipe—Lbs Ft 52.7 786 184.1 1229 | 1664 | 2089 | 256.1 | J9%.4 | 341.1 3796
Water—Lbs 'Ft 129.5 § 1266 | 1228 | 1204 i 1150 | 1094 | 103.4 98.3 92.6 879 i
@ 317 | 49 i
! L.R. 80" Elbow 5 5 !
- 212 278 i
g 4 S.R. 50" Elbow 34 34 i
z 158 | 20m ! ¢
E L.R. 45° Elbow 21 | 21 |
. r_";‘\_-; a2l | @7 I i
g e Tee 4 4 ' | :
£ ’ 124 | 12 i !
ﬁ E2-3 |Laters 83 | &3 i ;
142 | 136 ! :
Reducer 1.7 17 i H i
72 | 9 i i |
Cap 2.3 23 ! ; ;
‘Temperature Range °F o 260" | 260-360 | 360440 | 440-525 525-600 | 600-700 | 700-800 | BO0-000 Qm-lfmi |
o BSC, Thickness—=Inj 11 ! 2 2. | 3 3
Z Magnesia [Lba 't 142 ¢ 18.4 228 7.2 272 | i
¥ Combina- | Thickness—In.j 1 31 4 4 45 5 5l | 6
§ tion Lbs Tt i | T 3ke | &7 | 47| 522 | 612 | 694 778
Caiviam | Thirkness=—in| 1 | 1 e | 1% | 2 | 2% 3 34 4 4 | b
Bilieate Lbe F1 539 | 539 515 8.5 | 110 | 140 171 23 23.6 27.0 30.6
' Pressure Rating | 100 ______ Steel a— SEE GENERAL NOTES
, pelL 128 ¢ 250 150 ; 300 400 ' &00 800 1500 | 2500 FOR '}“;II%}&';LS
&S [Screwee o 176 181 | 378 | #65 : 733 | 973 NO .
-] * Slip-Or. 1.5 15 | 15 | 135 |} 15 | 15 . %11 weights are shown in baid
S 159 | 389 | 475 | 7 952 h t ] pipe
5 alle Welding Neck 15 | 15 | 15 |15 | 15 Wﬁ;e::}gt of wesl pipe ¥
u 222 | 438 | 524 | 748 | 1985 For Boiler Feed Piping, add
Lap Joint 15| 15 |15 |15 |15 the h';e htm ff [ ater to the
s 276 | 487 | 298 | 545 | 711 | 976 | 1438 “'i"ghe op:;n Eotn thick-
Blind 1. i.5 1.5 15 15 115 1.5 neases and ';;gh[s in cg{le the
n ' 792|138 | 922 | 4378 | 1680 | 2314 | 3610 average conditions per linear
<] - foot and include all aliowances
£ ;,}1 SR 9 Elbow | 6 | 63 | 6 | 63 | 65 |69 | 73 o eement, tanvas, banda
E ﬂf L.R Elbo 132|173 | 18 IS :1:2-0:{” e';tmbn:.umi:mc:dver::]gd:
' R8¢t v T.E 7. R . N
: 'y ad - a 8 the sum of the inner and the
= 592 1055 652 [ 1108 [ 1330 | 1917 | 2848 outer layver thickness.
g 45 Elbow 46 | 48 46 | 48 | 49 | 52 | 54 Pipe covenn%edumperatuu
ten
g u”s imz 1378 | 1908 | 2370 | 3463 | 5520 ::Tl'f- and do mot .:or.utgl‘:’uta
[ | Tee g |85 o 85 | ¢f |1001 | 11 s recommendation for specific
- N - thickness of materiais.
%3 Flanged Bopnet | 1934 | 3823 449 | 4764 | 6470 To find the weight of cover-
Gate B3 | 85 T8 | B2 | 69 ing on Flanged Fittings, Valves
. T or nges, multiply the weight
Iqa Eli:'llgeenc-nfnnl:t I ? factor (hghtfwe mbncnpt)lgby
E i : the weight ; foot of eovering
Fi i Bonnet | 1772 | : used on straig
2 D Ch‘ec < H ‘ | ! ! *All Flanged Ppﬂ.mg Flanged
r . Valveand Flange weights include
+<3]_-3 Preasure Seal i | i the proportional weight of bolta
Bonnet—{ate : I i or studs required to make up all
= : jointa.
|ndro Pressure Seal I | ! **Cast Iron Valve weights
Boonei—Giobe ! are for ﬂ;lnged valves. Bt
2 *One Complete i ! "“cll" weights are for welding
: Flanged Joiat | 52 | 95 | 52 | M5 | 180 202 | 361 M
'
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Schedule No, 10 2 30 40 60 80 100 120 | 140 160§
Wal! Designation Sud. | X8 ! i
E Thickness—In. ; 250 | 375 § 500 | 562 | .687 | 968 | 1.218 | 1.581 | 1.812 | 2.062 | 2.343 |
Pipe—Lbs, Ft | 634 | 94.6 [ 1255 | t40.8 | 1712 [ 238.1 | 29%.4 | 3674 | 429 | 484 | 541 |
Water—Lbs/Ft | [B8.0 | 183.8 | 188.0 | 1768.1 | 174.3 | 1658 | 158.3 | 149.3 | t41 ! 134 127 |
o’ st | em |
/ L.R. 90" Etbow 6 6 ,
305 | 4s4 |
- / 8.R. 90* Elbow 3.7 3.7 !
z 29 | 30 ‘
£ LR. 45* Elbow 2.5 2.5
= . 445 563 I
2 m Tee 49 4.8 I
& , 1482 | 1769 |
2 28 llaten 10 10 i
* 187 | 220 I
Reducer 17 [ 17 !
102 | 134
Cap 28 2.8 i
Temperature Range “F |10 260" | 26(-360 | 360440 | 440-525| 525-500 | 600-700 | 700-800 | 800-000 | 900-1000] i
. B5% Thickneas—In_ | 114 2 2ig 3 | 3
Z Magnesin | Lbs, Fi 16.7 218 | 2.8 32.0 32.0
§ Combina- | Thicknes—In. ! 314 3 4 IS 5 (5] 8
§ oo Lbs ‘F1 i 452 | 522 | 522 | 605 | 713 | 804 | %8
Calcium | Thickness—In. 3 1 144 1w | 2 1% 3 4 4Ly 5
Silicate Lbe Ft 644 644 | .65 965 | 3o 16.4 20.0 275 314 1355
Cuat Iron Bteel
Preasure Rating | E GENERAL NOTES
) pei j 125 | 250 | 150 | 300 | 400 | 80D | 900 | 1500 | 2500 SEFGR MATERIALS
&::ﬁ Screwed or 258 M5 | 577 | 676 | 1055 | 1823 NOT SHOWN
v Slip-On 1.5 i.5 1.5 1.5 1.5 1.5 Al weights are shown in bold
¥, , i 28| 580 | 702 | 998 | 1793 Y
% Welding Neck | 15| 15 15| 15 | 13 peﬁtf,e;"l’f;ﬂ: of steel pipe is
s u _ ! 309 | 631 | 770 | 1080 | 2058 For Boiler Feed Piping, add
; Lap Jaint | 15 [ 18 15|15 {15 the weight of water to the
bt | o [ 405 | 757 | 446 | 841 | 1073 | 1354 [ 2715 :”P’lpe"“‘l DD e thick-
Blind i 1.5 1.5 l._S_ 1.5 : 1.5 1.5 1.5 nesses and ';_:qhu mtie the
" ! 11231 2004 | 1071 | 2174 ] 2474 | 3506 | 6155 average conditions per linear
g .C‘- SR 9 Ebow |87 | 68! 67| 681 71| 76 | 81 foot and include all aliowsnces
= for wire, cement, canvas, bands
s [1711 | 2064 | 1821 | 2874 and peint. The listed thick-
= L LR 950 Ebow 87 | BT | 87| &7 ness of combination covering is
- the sum of the inner and the
g 871 | 1604 | 1121 | ted4 | 1974 | 2831 | sa2¢ outer layer thickness.
3 45° Elbow 4.3 5 4.8 5 5.1 5.5 6 Pipe cove temperature
ide
< 1856 | 3061 | 2276 | 3161 | 3811 | 5184 | 9387 ranges are intended as & gui
B onh and do mnot constitute
& Ef Tee 10 |02 10| 12 106) 11.4 ] 121 dation for specific
‘i<£"3 Flanged Bonnet | 3862 | o434 6928 | M122 | 9248 m;‘;n;;m'r;;; of cover
Gate BS | 98 B7 | 81| o9 m‘ on Flaoged Fittings, V,am'
Flanged Bonnet es multiply the wei ht.
i Globe or Angle fn-tor 1gim'm subscript )
H] - the weight per foot of emrmn;
2 Flanged Bonnet | 2956 used on strayght I'P
2 Cherk 12 *All Flanged Fitting, Flanged
r Valve snd Flange weights include
* -IQJ Pressure Seal the proportional weight of bolta
Bonnet—Gate or studs required to make up ail
% Presiure Seal joints,
"*Cast Iron Valve weights
Bonnet—Globe are for flanged valves. Steel
s *One Compiete Valve we:ghn are for welding
3 Flanged Joint 71| n | 17 | 274 | 36 | es7 end valves.
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HANGER LOAD CALCULATIONS

The thermal defiection 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 calcuistions of panger loads for the steam pipe
lines. Most manuiscturers of power station equipment
place limitations or the allowable loads at terminal
points. Boiler anc turbine manufseturers are especially
concerned sboui 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 1o follow in ealeulating
the loads at variou: pointe of support on & pipe line and
also to determine the position of support on a pipe line
where the pipe ioad at the anchor or terminal point is
limited.

Pipe lines shouic be supported so that the load on
the terminal poiniz is not greater than the allowsble
load throughout the full range of thermal expansion.

Therefore. it is desirable to know the supporting
jorce a: each pipe suspension point and to have the
total supporting iorces equal to the calculated weight
of the piping syster.

Witk these conditions in mind, it is quite evident
that the pipe suppor: engineer has need for a4 method of
caleulating the supports that will be clear, coneise and
easily understood.

In the example problems to foliow it is assumed that
the hangers have peen located. The approach and the
assumptions made in solving & hanger lead problem
could be numerous, depending on the designer. The
solution that follows is not intended as being the only
method but rather s a method of producing & good
balanced svstem fo: the problem under consideration.
Of the approaches that eould be made in the solution of
any problem there will be one solution that produces the
best balanced system. Individual loads will very likely
be different but the total of each combination of hanger
loads plus reactions obtaincd should be approximstely
the same in every case.

A well balaneed suspension system will result in
values for the losds op the hangers to be in close
proximity to one another provided all pipe is of the
same gize or there are mo highly concentrated loads
Jocated near s hanger; where there are concentrated

loads within the system the supporting fortes required
of the adjscent hangers will be correspondingly
large.

Figure 1 illustrates a pipe line drawn in isomeirie
with all the necessary dimensions shown in the same
plane as the reiated section of pipe. This illustration is
limited to as few pipe sections as possible bui incorpe-
rates most of the problems commonly encountered in
power station piping support. The type of support,
spring or rigid, is not covered here as this is & function
of the piping svstem's thermal deflection and should be
treated as a separate study.

The first step in the solution of & problem of this kind
is to prepare & table of weights. Such a table, for the
pipe line shown in Figure 1, is given on the iollowing
page.

Calculation of loads is accomplished by taking
moments sbout an unknown value and solving for a
second unknown value, or il all loads except one sre
known, summation of the individual loads wili produce
the unknown load. It is preferred in this explanation
that the summation method be used as check method on
the accurscy of the computations made in the moment
method.

The calculation of loads for hangers of & piping
svetem involves first dividing the system into conven-
jent sections at the following points in the system and
the order of preference is as listed: {1) Hangers,
(2) Bends (either vertical or horizontsl}, and {3}
Risers.

The next step is to isolate each section for study
beginning with the section of pipe supporied by
hangers H-1 and H-2. The solution of each seciion
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 & single line sketch, preferably 1o scale, as in
Figure 2, and show all dimensions and weights. (The
weight should be shown at the center of gravity of each
piece of pipe, valve or fitting. )

Thase pager reproduced theoagh the courteay of Grinnsll Ce., Inc.
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[ ]
Figure 1
Note: Maximum Allowable Load at B = 630
Table of Weights
- Weight Insulation Tatal Weight Unsed in .

Description in Pounds Weight in Pounds Weight Caleulations Unit
12"-Schedule 160 Pipe 161 36.5 187 .5 197.5 Per Ft
§°-Schedule 160 Pipe 45 3 42 895 9.5 Per Ft

12°-000t J10p und Cherk Valve 3960 I 0 4354 0 4354 0 Each

127000 Tap Fiange 445 M 75 499 75 500.0 Each

12 3 12° x 6"000™ Flanged Tee 1653 32t 0 2004 0 2004 .0 Each

127900 Flanged (e Valve 4024 3 0 4418 0 4418.0 Each

12°-Rehedule 180 Wekd FIT 4650 109 5 564 5 570.0 Each

E"-W.N.F.& 0001 Flange 116 363 132 3 152.0 Euch

& -Schedule 160 Weld L1 59 36 3 5.3 5.0 Each

6°.900™ Flanged Globe Vulve 1100 217.8 1317 8 i318.0 Each

12°-900M Flanged Flhow 1508 226 3 1”24 2 1524 .0 Each
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The weight of the 80° bend is shown as 15501h 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 exiensions of the tangents 1o
the bend. This imaginary beam is shown resting on
the tangents at & distance D of 1'43" and the load on
each end of the beam is one hali the total load or
7751h.

A

L Y a—— 4254

243

sT08:
MY
'-ch".\_ (=1

Eat}" .{:I

b ———=— sb0
LB

———— 1 - 543

o83

T 459,
Y YT

i
780
1
1 H-2
!
-k :
-] i
1o7 = y-aly 2 )
' .
-—2_'
5 37s
5

Figure 2.  Horizontal Bend—Plan View

The distance D is determined trigonometrically or
from Figure 3 which: hae been drawn for convenience.

D=5xX0273=136" or 143"

Now consider the forces between H-1 and H-2 acting
in twe planes which intersect at 0. There will be two
reactions at 0 which are designated as Rg.; and Ry_,.
Rp.; is the reaction of line 0—{H-2) to be carried on
Hanger H-1 and Ry .- is the reaction of bine (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 & free body and by taking moments
about H-! solve for Ry.q.

TASBRy . = 543(1.083) 4 775(3.833)
= 588.069 <+ 2970.575
= 3558.664
Ry.e = 477H

By taking moments sbout £y n solve for (H-1)’, the

force on H-1 due to the line (A-1)}-0.
7.45S(H-i)' = T75(3.620) + H3(6.375)
2809375 + 3460.625
= 6270
{H-1)' = 8111b

or
(H-1)" = 543 4+ 775 — 477 = M1

This latter method of caleulating (H-1) can be used
as & check on the work of calculating the loads hv
taking moments, it consists of the sum of the loads
minus the reaction.

Consider line 0—(H-2) as & free body and by taking
moments about H-2 solve for Ry.,. '

9Ry., = T90(2) + 775(5.375)
= 1580 + 1165.625
= 5745.625

Ry, = 638l

By taking moments about Rg.; solve for (H-2)', the
force on H-2 due to the line 0-(H-2).
9(H-2)' = 775(3.625) + 790(7)
= 2800.375 + 5530
= 8339.375
(H-2) = 927

or
(H-2) = 775 + 790 — 638 = 92T

For the section of pipe considered, H-1 to H-2, we
have reactions as follows:

(H-1Y = 81116
(H-2) = 927
Ry = 6381
Ryq = 477

We must now determine the load on H-1 due to the
forces between H-1 and A. By definition we said that
the force resulting from (H-1)-0 was to be carried by
H-2, this means that this section is to be balanced by the
section between H-2 and H-3 so that in calculsting the
load on 4. section (F-1)-0 is considered weightless.

Conversely, section 0-(H-2), which results in
reaction Kg., at 0, is to be carried by H-1 and therefore
balanced by section A—{H-1). Section A-0 in this case
is a simple beam and is solved by taking moments
about H-1 to find the reaction at 4.

3.7084 = 4354{2.125) 4 500(0.417) - 635(7.438)
= 9352.25 4+ 208.5 — 4758.204
= 4702.546
A = 12680 which is below the allowable load at A
of 15001

Taking moments about 4 solve for (H-1)", the
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foree on &-] due o the line A-(H.
at 0.

3.706(X-| )"-4354(1&)-;-500{3291
-6892.382+1645.5+7123
9

- 1268 w 42241
EH-1) 7 ¥

Section g

Consider nex; the section of pipe betwesp H-2 and
H3. Figure 5 shows the section ip elevation with the
i 'uwduin?iguni’ In this i

Cm5x0637 o 3.183" = 3.21r

All forces are in the vertical

Take moments aboyt H-2, solve
58 due 1o the line (H-2)-(H-a).

H3) u ~477(9) + 790(2) + 1850(7.187)
+ 3173(8) + 1550(10.183) 4 99(14.25)
= 4283 4 1380 4 11,139.85 o 28,557
+ 16,760.15 + 1410.75
= 55,154.75
3) = saqm,

Momenty ghoyt H3 w0 soive for {(H-2)"", the
H-2 due ¢ line (H2) o (H-3).

2)" - 90(0.25) 1550(3.683) 4 3173(3.5)
+ 1860(7.317) 4 750

(12.5}

+ 47?(23.5)

! = 3475 + 570865 17,4515
+11,341-35 5+ 11,2005
: = 55,610.75
: - b

i

l)pll.l.lRy.; Feacting

- 8] +

or
(H-2J”
= 99+1550+3173+ 1550+790+477-3804
= 3835
Total oy o0 H2 . (H-2)' 4 (H-2)" 927 +
3835 = 17621,

hov

2Ry.; - 62(0.437) 4. 146{1.208)
=27.004 4 176.368
462

R‘.f b lm
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w? H-7

Figure 6

Taking moments about Ry.; solveior (H-6)", the
load on H-6 due 1o the line (H-6)-Ry.s.

H-& Ru.?

Iy 2"
l pa3T’ o orez
| Lz
' 6Y) sen-

v

[ +]

Figum 7

2(H-6)" = 14610.792) + (:2(1.563)
T15.032 + 96.906
212.518

1061b

1

(H5) =

(H-6)' = 146 + A2 - 102 = 106M
Figure 8 is a iree bady dingram of section

Ry.g=(I1-7). Take moments about H-7 o sulve for
RH-Q.
Rug -71
!
- ood s 042" ! szon’ 40
iy §653 31
6 T |

Figure §

11.3Ry4 = 95(0.25) + 653(5.458) + 146(10.5)
= 23.75 + 3564.074 + 1533
= 5120824
Rn.g - 453"}

Taking moments ahont Ry g solve for (H-7), the
lowd un H-7 due to the line Ky (H-T).

1L3(H-T)" = 146/0.800) + 653(5.834} + 95{11.05)
= 1168 + 3804402 + 1049.75
= 4976.152
(H-T) = Hib

or
(H-T) = 146 + 53 + 95 — 453 = 141ib

Next consider the section between H-7 and ¥ plus the
reaction Ky.7, see Figure 9.

H-7"
! 158 1.5 S
) ——————
—— o —— — -
t
R, %102
43T
(EF4 =¥
138
8 =530
Figure 9

It is necessary to treat this section as a cantilever
beam. The load on H-7 caused by this section is
(H-T)"" und can he solved for by summing the forces.

(H-7Y" = 102 + 437 + 152 + 1318 — 650 = 13501

Total load on  H-T = (H-7Y + (H-7)" = 441 +
1339 = 1800,

Section 4

Figure 10 is an elevation view of the section of 6°
pipe hetween H-6 and the flanged tee with the reaction
By4, which is the load on H-6 due to the line
Ry.o-(H-T).
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Tsking moments about R, solve for (H-6)"".
15.5(H-6)"" = 95(0.25) + 1023/8.125) 4 453(17.5)
= 23.75 + 8328.125 4 79275
= 16,279.373
(H-6)" = 10301b
Total loud on H4 = (H6) + (H6)" = 106+
1050 = 11561,

Fiyure 10

Taking moments abaut (H-6" solve for #,, the
jond on the Aanged 1ee.
1558, = 1025/7.575.+95.15.25 =~ 1400155 —453(2)
=7559.5375+ 1448752170 - 906
=10.272.125
R1=6(33lb
or
Ry = 140 + 95 = 1025 - 433 — 1050 = 6631

Section b

Figure 11 shows the pipe section (H-3)-(H-4) as &
simple beam. Solve jor the reaction {H-3)"' by wking
moments about H-4.

|
1665 {FIGURE 10)

N vda
! pew st P : PRy

L1

2480

-
nOO .
"oo
[

]

Figure 11

17(H-3)" = 248R(6.292) 43667 14.417)+ 148 (16.625)
= 15.654.496— 52,867.130+ 2460.5
= 70.982.135
(H-3)"=4175M

Total load on H-3 = {(H3) + (H-3)" = 3804 +
4175 = 7970,

Take moments sbout #/-3 and solve for (H-4)', the

load on H< due to the fl-3-H-4 line.

17(H-1) = 148(0.375)+3667 (2.553 = 2488(10.708)
=555+ 9472.861 +26,641.504
=30,149.865

(H-) =2128lb

(H-4)' = 148 + 3667 4+ 2488 — 4175 = 2128

Section &

Referring to Figure 1 it will be noted that it is
required that there be zero reaction &1 point marked C.

Draw a sketch to scale as in Figure 12 showing loads
and dimensions.

Consider the forces as acting in two planes which
intersect at 0.

Caleulate the load (H-)'" on H—4 due to the section
{H-1) to 0 by iaking moments about 0.

posw | Pk s

&

£
G
o’ "

—:l-"-'f-i

M-5 Y

un.—d.. ~_ X
|
- 1'— 'u

1728 —1

-

500—16'_:
Figure 12

7.083 (H-4)"' = 285(1.083) 4247 (2.125)
+5418(4.583)+130(8.75)
=308.655+524. 675+ 24,630.604 +677.5
=26,541.724
{(H-4)" = 374710

Total load on H-1 = (H4) + (H4)" = 2128 +
3747.= 5875M.
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MINUTES TO DECIMAL HOURS
CONVERSION TABLE

Minutes Hours f Minutes Hours
1 .017 i 31 : .517
2 .034 ; 32 .534
3 .050 ! 33 .550
4 067 : 34 .567
5 .084 i 35 .584
6 i .100 ; 36 600
7 117 ; 37 617
[ .135 ; 38 .634
g i .150 : 39 .650
10 ‘ 167 40 .667
11 .184 ! 41 .684
12 .200 f 42 .700
13 .17 43 .T17
14 .232 : 44 .734
15 . 250 ! 45 .750
16 .267 : 46 767
17 .284 ; 47 .784
18 .300 . 48 .800
19 .37 : 49 817
20 .334 : 50 .834
21 .350 : 51 .850

22 .368 52 .867
23 .384 53 .B84
24 . 400 ; 54 .ep0
25 .417 ; 55 .917
26 .434 56 .934
27 .450 57 .950
28 .467 58 .967
29 484 59 .984
30 .500 60 1.000

»

M
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Calculate the reaction st E; due to loads in the plane
H4 t0 0 by taking moments sbout H-4.

7.083R; = 130(0.333)+ 5418(2.5) + 247 (4.958) + 285(6)
=43.2013,545+4 1224.626+ 1710
= 16,522.918
Ry=23331b

or
Ry = 130 + 5418 + 247 + 285 ~ 3747 = 2333M

Solve for foad and iocation of H-5 by taking moments
about H-5.

2333 (1.083+X)4-285(X)

=1728(4.792 - X+ 500(4.5-4.792 - X)
2526.630+2333X + 285X

=8280.576 — 1728 X + 2250+ 2396 — 500X
BBX 285X+ 1798X + 500X

= 8280.576 - 225042396 — 2526639

4846X = 10,399.937
X=2146"=2"13°

Location of H-5 is 2-13" + 1-1° or 3"-23" from 0,
Check
2333(3.229) = 7533.257

285(2.146) = 611.610
8144.867 [t Ib

1728(2.646) = 4572.288

500(7.146) = 3573.000
81452881t b

Take moments about R, to salve for H-5.

3.229H-5=285(1.083)+ 1728(5.875)+ 500(10.375)
=308.655+ 10,1524+ 5187.5
=15,648.155
H-5=48461

or
H-5 = 2333 + 285 + 1728 4+ 500 = 4846™

Summary:

The loads to be supported by each of the seven
hangers as determined in the foregoing calculations are
as foliows:

H-1 = 50650
H-2 = 47621
H-3 = 79790
H-4 = 58750
H-5 = 48461b
H-6 = 1156t
H-7 = 18001
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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 34 .567
5 .084 a5 .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
18 L300 48 .800
19 .317 49 .817
20 L334 50 .834
21 .350 51 .850
22 .368 52 .867
23 .384 s3 .884
24 .400 54 .900
25 .417 55 .917
26 .434 56 .934
27 \ .450 57 .950
28 .467 58 967
29 .484 59 .984
30 .500 60 1,000




