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NOMINAL THICKNESS FOR STANDARD
PRESSURE CLASSES OF DUCTILE-IRON PIPE

*
Outside

Diameter
in.

TYTON JOINT® PIPE
Sizes 3" - 24"

Nominal laying length* s

FASTITE® JOINT PIPE
Sizes 30" - 36"
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24 Outside
30 Diameter
* Pressure Classes are defined as the rated water pressure of the pipe in psi. The 2 '_ a0 3.96
thicknesses shown are adequate for the rated water working pressure plus a surge a5 | 4.80 315
allowance of 100 psi. Calculations are based on a minimum yield strength of 6 25 6.90 338
42,000 and a 2.0 safety factor times the sum of the working pressure and 100 psi = : ;
surge allowance. 8 25 9.05 3.69
** Calculated thicknesses for these sizes and pressure ratings are less than those 26 11.10 B:¥5
sl_l':own‘abov& Presently these are the lowest nominal thicknesses available in 12 28 13.20 qi76
these sizes. : =
NOTE: Per ANSVAWWA C150/A21.50 the thicknesses above include the 0.08" 7 1540 a2
service allowance and the casting tolerance listed below by size ranges: 30 17.40 5.00
BT 19.50 5.00
SIZE (Inches) CASTING TOLERANCES (Inches) 33 21.60 5.00
Loy - 33 25.80 5.00
14 -36 007 30 34 32.00 . 6.50
36 38 | 3830 {41 6.50

*  3"- 4" Nominal 20' laying length. - 6" Nominal 18' or 20

STANDARD DIMENSIONS AND WEIGHTS OF Bodigpisesstmprmni v . o

3" THROUGH 36" PUSH-ON JOINT DUCTILE-IRON PIPE S il

18-Foot Dimensions subject to manufacturing tolerances.
La Length

Size | Pressure )
Inches | Class Outside | Weight Per | Avg. Wi
Diameter* ngth + | Per Fo

STANDARDIZED MECHANICAL JOINT PIPE

Joint Dimensions and Weights

92

13
16.6
22.0
28.4
36.4
429
45.8
472
52.3
55.5
58.8
60.5
65.9
69.5
71.6
77.6
81.6
86.1
95.8
103.0
110.2
111.2
123.2
135.2
144.2
156.1
148.7
163.1
181.1
195.5 35
184 2134 20 BED

Tolerances of O.D. of spigot end: 3-12 in., £0.06 in., 14-24 in., +0.05 in., -0.08 in., 38| B6125.80 '3 Bl 30.00 3153 i v, e

30-36 in., +0.08 in., -0.06 in — T :
Available in 20" lengths. 3" - 4" Nominal 20' laying length. - 6" Nominal 18' or 20'
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t Including bell; calculated weight of pipe rounded off to nearest 5 Ibs. 10" - 24" Nominal 18' laying length.
tt i:tlﬁcil:gg bell; average weight per foot, based on calculated weight of pipe before 8" Nominal 18" or 20'

Dimensions subject to manufacturing tolerances.



RATED WORKING PRESSURE
PUSH-ON RESTRAINED JOINT PIPE AND MAXIMUM DEPTH OF COVER

: n
Pressuret | Nominal | Type 1 | Type 2 | Type 3 | Type 4 | Type 5
Thickness| Trench | Trench | Trench | Trench | Trench
' ft

TYTON JOINT*® PIPE
Sizes 6"- 24"

FASTITE* JOINT PIPE
30" Size

CLOW SUPER LOCK

Maximum Depth of Cover + —

FASTITE? JOINT PIPE 350 025 | 78 88 99 | 1008 | 1005
Sizes 30" - 36 7 e ?
350 G 53 61 69 85 1008
THRUST-LOCK - 7
350 0.25 . 26 a1 574 47 65
350 0.25 16 2 25 | 3a 50
Nominal :
Pipe Pressure

.c: ﬂﬂ.‘-‘ ."“J “

Size Rating* 350 | Q.26_ 11** s o 19 28 45
Inches psi ; ;

350 0.28 100 [ aa 19 28 44

-

350 [ _ 11.75 o : .
350 . 15 14.38 = 250 o Tt |1 15 23 36
e } - 1675 @ 300 (B0 |t P 17 | 0| 42
350 : 15 19:13 e - o +
S 3 7 s 350 | 031 . Il E
350 [ 1 24.00 - _ i ' . b
wo 0 1 ool N 250 | 030 |t fme 15 | 24 | 34
350 W 11 28.63 = 300 0.32 % 13 17 26 | 39
350 B 11 33.75 | 350 | 034 | tt 15 20 28 44
30 [ 8 7 40.13 38.75 . T
250 | 7 — 4563 W 250 gl Tt a0 14 22 31
" 3 o ' 300 | B34 |+t (13 | 17 | 261 36
* In the 14" and larger sizes, pressure rating is limited to the rating of the o 4 o T
pipe barrel thickness selected. Hall .._-0-35_3 T 15 19 | 28 41
Dimensions subject to manufacturing tolerances. 20 250 | o033 | tt w0 | 14 - _223 1 10
300 [ @36 | 1t [ 138 | 17 26 | 35
350 (e | tt B 19 | | 38

BALL AND SOCKET JOINT PIPE - - o
200 a2 | tt B | 12 | 47| 25
250 | WE | Tt " 15 [ 20| 29
300 [ 040 | Tt |13 | 17 | 24 | 32
350 (@4 | tt [ 18| 19| 28| 37

T

150 b |t | 9 | qa | 22
200 038 |+t le= | 1 16 | 24
250 | @042 | 1t 11 15 19 | 27
300 [fo4s | Tt |2 16 [ 3L 29
350 [ @48 | tt [0 | 19 | 08| 33

vz

150 | 0.3'8---' ++ . 9 -. T 0
Class ncer feter 200 | 042 | tt | 8% 12 | 1] 23
_ (A21.51) D. D. - Full of Full of BT o : ; 2
Size Water 250 | 047 ; !D _. 14 18 25
i 300 fmsl ) tt [ d2 0 16 |25 ] 28

5

350 | 086 | T [ 48 | 19 24 | 32

w1
v |u |

t Ductile-iron pipe is adequate for the rated working pressure indicated for
each nominal size plus a surge allowance of 100 psi. Calculations are based on
a 2.0 safety factor times the sum of working pressure and 100 psi surge
allowance. (See ANSI/AWWA (C150/A21.50 for design formulae.}) Ductile-iron
pipe for working pressures higher than 350 psi is available.

w1
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# An allowance for a single H-20 truck with 1.5 impact factor is included for
all depths of cover,
§ Calculated maximum depth of cover exceeds 100 ft.

N

=
1
=2l

** Minimum allowable depth of cover is 3 ft.
T+ For pipe 14 in. and larger, consideration should be given to the use of lay-
ing conditions other than Type 1.

61*
57 :
59* |88 ; ]
Thickness required to overcome buoyancy.
** Weights listed are for 18'-0" laying lengths. Nominal full lengths vary by size.
Pipe, Bell, Ball and Retainer are ductile iron.
Dimensions and weights subject to manufacturing tolerances.
6'-24" pressure rating: 350 psi
30"-36" pressure rating: 250 psi
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Standards Applicable to Ductile Iron Pipe and Fittings

Thickness Design of Ductile Iron Piﬂe
Ductile Iron Pipe for Water and Ot

Ductile Iron Pipe for Gravity Flow Service ...................
Ductile Iron Fittings for Water and Other Liqu
30" through 36"
Ductile Iron Compact F
3" through 24"

Flanged Fiftings

Ductile Iron Pipe with Threaded Flanges
Coatings and Linings:

Asphaltic............

Cement Lining ......... "
Various Epoxy Lining
Exterior Polyethylene Encasement

Joints — Pipe and Fittings
Push-On and Mechanical Rubber-Gasket Joints......

Flanged.....

Grooved and Shouldered ..

Pipe Threads ...
Installation

Type 11

Flat-bottom
trench.* Loose
backfill.

Type 2

Flat-bottom
trench.* Backfill
lightly consolid-

er Liquids...........

os and Coatings .......

Type 3

Pipe bedded in
4-in. minimum
loose soil.**

ated to centerline | Backfill lightly
of pipe. consolidated to
top of pipe.

Notes:

FEDERAL WV

ANSI B16-1

ANSIVAWWA C150/A21.50
ANSIVAWWA C151/A21.50

NP421D, Grade C

ANSI/ASTM A746
ANSIVAWWA C110/A21.10

ANSI/AWWA C153/A21.53
ANSI/AWWA C110/A21.10

ANSI/AWWA C115/A21.15
. ANSI/AWWA (C151/21.51

ANSIVAWWA C110/A21.10
ANSI/AWWA C153/A21.53

FEDERAL WV

. ANSVAWWA C104/A21.4
MANUFACTURER'S STANDARD
- ANSIAWWA C105/A21.5

. ANS/AWWA C111/A21.11

NP421D

. ANSI/AWWA C115/A21.15

ANSI B16.1
oo ANSI/B2.1

Type 4

Pipe bedded in
sand, gravel or
crushed stone to
depth of 1/8 pipe
diameter, 4-in
minimum. Backfill
compacted to top
of pipe. (Ap-
proximately 80%
Standard Proctor,
AASHTOS§ T-99.)

ANSI/AWWA C606
ANSI/AWWA C600
LAYING CONDITIONS

Type 5

Pipe bedded in
compacted granu-
lar material to
centerline of pipe.
Compacted
granular or se-
lect** material to
top of pipe. (Ap-
proximately 90%
Standard Proctor,

Consideration of the pipe-zone embedment conditions included in this figure may be influ-
enced by factors other than pipe strength. For additional information on pipe bedding and

backfill, see ANSVAWWA C600.

For nominal pipe sizes 14 in. and larger, consideration should be given to the use of lay-

ing conditions other than Type 1.
+  Flat bottom is defined as undisturbed earth.
Loose soil or select

rocks, foreign materials, and frozen earth.
§ American Association of State Highway and Transportation Officials, 444 N. Capitol St.

N.W., Suite 225, Washington, DC 20001.
= . v x
Mechanical Joint Pipe an

Maximum Allowable Joint Deflection

Approximate Radius in Feet of Curve
Produced by Succession of Joints

material is defined as native soil excavated from the trench, free of

18 ft. length

§°-18 35* 140*

RE 8°18' 357 1407
N 30° 160"
N 20 195
5e0} 20 195
12 59:97 20 195
3°35" 13.5 285
[EET (| 39357 25 285
| 12 R 11 340
[ 20 R 11 340
VN g 450

*20- Ft. Length
Push-on Joint Pipe
Maximum Deflection Full Length Pipe

Maximum

Joint Deflection in inches

Deflection
in Degrees

18 foot length | 20 foot length

Approximate Radius in
Produced by Successi
3

same as

18 foot length

DIMENSIONS AND WEIGHTS FOR SPECIAL CLASSES OF
PUSH-ON JOINT AND MECHANICAL JOINT DUCTILE IRON PIPE

Pipe manufactured in accordance with ANSVAWWA C151/A21.51 under method of
design outlined in ANSI/AWWA C150/A21.50.

Wt of Push-on Joint Mechanical Joint

Wi. of WL Per|Avg. WL.| Wt. of | Wi. Per | Avg. WL
Bell .t [Per F.. #| Bell | Lgth.t |PerFt %
Lb. Lb Lb. Lb.
5 i .
11

: Lb
396 89 o9 | 185 9.4 190 9.4
396 G O 205 10.4 210 10.4
3.96 105 9 225 11.4 b 41 230 11.4
39118 9 245 12.2 11 245 12.4
3.96 | 12.8 9 264 13.2 11 265 134
3.96 [ 13.7 c) 285 14.2 11 285 14.2
4.80 F 113 11 235 | 11.8 | 16 240 12.1
4.80 [ 126 11 ~265 13.2 16 270 13.4
4.80| 13.8 11 285 14.4 | 16 290 146
4.80 [ 15.0 i3] 310 15.6 16 315 EES8
4.80 (161 11 335 16.6 16 340 16.9
48001731 11 |38 | 178| 46 | 360 | 184
6.90 P60 15 305 | 16.8 18 305 17.0
6.90 7S 15 335 18.6 18 340 18.8
6901969 15 [F370 | 204 | 18 370 20:6
6.90 P214dl 15 |40 | 222 |18 405 22.4
6.90 2321 15 435 24.0 18 435 24.2
6.90 | 25.0 15 465 25.8 18 470 26.0
6.90 | 267 15 495 27.5 18 500 p e
9.05 F2Z@s 22 430 24.0 =24 435 24.1
9.05 258 22 475 264 | 24 480 [26.5
9.05 ey 27 520 | 2891 24 525 [ 29.0
9.05 | 301 22 565 31.3 24 565 31.4
9.05 i 22 605 33.7 | 24 610 33.8
9.05 (348 22 650 360 | 24 650 | 36.1
9.05 |ESF2 22 690 38.4 |24 695 68.5
11.10 (#3870 29 | 570 31.7 3l 575 31.8
11020 29 625 34.8 |31 630 [ 349
11.10 | 362 29 680 37.8 3 685 379
11.10 |39 29 735 40.8 31 735 | 409
11.10 4271 29 PABE | 43.7 | 31 790 | 43.8
11.10 | 45.1 29 840 46.7 31 845 46.8
1110480 1 29 895 49.6 31 895 -
13.20 | 384 35 725 40.3 37 730 | 40.5
13.20 | 4200 35 790 439 37 795 44.1
13.20 f 456 1 35 855 47.5 37 860 477
13.20 0 4921 35 920 51.1 37 925 51.3
13.20 828 1 35 985 54.7 | 37 985 54.9
13.20 | 56.3 35 1050 | 58.2 | 37 1050 | 58.4
13.20 FESE 35 11151 61.8 37 1115 £ 62.0
15.30 | 475 60 915 50.8 | 61 915 S
1530 587 60 990 55.0 FGl 990
15.30 S5 60 1065 | 59.2 61 1065
15.30 601 | 60 1140 1 63.4 | 61 1145
1530 642 1 60 1215 | 67.5 61 1215
15.30 | 684 60 ey 71.7 61 1290
15.30 7254 6 13651 75.8 61 1365
17.40 | 55.8 68 10701 596 | 74 1080
17.40 | 60.6 68 1160 | 64.4 74 1165
17.40 | 654 68 1245 | 69.2 74 1250
17.40 [ 70.1 68 1330 | 739 | 74 1335
17.40 | 749 68 1415 78.7 | 74 1420
17.40 | 79.7 /| 68 1505 | 83.5 74 1510
17401844 | 65 [ 1585| 882 | 74 | 1595
19.50 | 64.4 78 1235 | 68.7 85 1245
19.50 6937 78 1335 74.1 85 1340
19.50 @82l 78 1430 | 79.5 | 85 1440
19.50 | 80.6 78 15301 849 | 85 1535
19.50 [ 86.0 78 1625 | 903 85 1635
19.50 f 933 78 17201 956 | 8 | 1730
T | 821 01.0 p "B5" 1825
78.3 |98 1420
843 298 1530
90.3 98 1635
96.3 [ 08 1745
023 | 98 1855
: 082 | 98 | 1960
1 : 14.1 98 2065
: 98.7 [ 1S 1795
i 05.9 28 1925
07.3 13.1 BRI 2055
14.4 1120.2 a3 2180
127.4 [ 123 | 2310
8. 134.6 {123 2440
1417 493 | 2570
: 18. 127.8 7
32.00 (13055 1 170 39.9
32.00 #4251 170 51.9
32.00 {1544 | 170 63.8
32.00 (1663 | 170 757
32.00 [1782 | 170 87.6
190.0 | 170 99.4
1565 | 239 169.8
174.5 | 239 187.8
4 | 239 206.7
B 239 223.6
gl 239 241.4
8 239 2502
7| 239 14 2770
t Including Bell; calculated weight of pipe rounded off to nearest 5 Ibs.

* Including Bell; average weight per foot, based on calculated weight of pipe before
rounding,
Weights and dimensions are nominal per above standards.

* Tolerances of OD of spigot end: 3-12 in., +0.06 in., 14-24 in., +0.05 in., -0.08 in.,
30-36 in., +0.08 in., -0.06 in.

3"-6" Nominal 20' laying length. -8" Nominal 18' or 20

10" - 36" Nominal 18' laving leneth. Rev. March/0-



ASSEMBLY INSTRUCTIONS
TYTON AND FASTITE PUSH-ON JOINTS

THE PROCEDURES DESCRIBED BELOW SHOULD BE FOLLOWED TO
ASSURE PROPER JOINT ASSEMBLY. SUPPLEMENTAL INFORMATION IS
COVERED IN THE ATLANTIC STATES INSTRUCTIONS FLYER.

THERE ARE SEVERAL DIFFERENT DESIGNS OF PUSH-ON JOINTS FOR
DUCTILE-IRON PIPE AND FITTINGS. BE SURE THAT THE CORRECT GAS-
KET IS USED.

IT IS ESPECIALLY IMPORTANT THAT THE GASKET IS INSTALLED IN A
CLEAN BELL.

THE GASKET GROOVE IN THE TYTON OR FASTITE BELL SHOULD NOT BE
LUBRICATED PRIOR TO GASKET INSERTION.

JOINT ASSEMBLY PROCEDURE

STEP 1. BELL CLEANING: Thoroughly clean out the bell. Remove all foreign
matter: dirt, sand, mud, ice or excess paint.

STEP 2. PLAIN END PREPARATION: Clean off the plain end, removing any
dirt, foreign matter or excess paint. Make sure that the plain end is
beveled. File smooth any sharp edges which might damage the
gasket.

STEP 3. GASKET INSERTION: Insert the gasket in its recess in the bell, with
the large end of the gasket entering first. Make sure that the gasket
faces in the correct direction and is properly seated.

STEP 4. LUBRICATION: Apply a thin coating of lubricant to the inside sur-
face of the installed gasket just prior to joint assembly. Make certain
the entire inner surface of the gasket is coated. Also apply a thin
coating of lubricant to the beveled portion of the plain end.

STEP 5. JOINING: Guide the plain end into the bell and compress the gas-
ket by pushing the plain end all the way into the bell socket. Keep
the bell and plain end in reasonably straight alignment during
assembly. Any deflection should be taken after the joint is
assembled.

MECHANICAL JOINT

THE PROCEDURES DESCRIBED BELOW SHOULD BE FOLLOWED TO
ASSURE PROPER JOINT ASSEMBLY.

THERE ARE SEVERAL DIFFERENT SIZES OF BOLTS. CHECK TO SEE YOU
HAVE PROPER SIZE AND NUMBER.

STEP 1. BELL AND SPIGOT CLEANING AND LUBRICATION:
Thoroughly clean bell gasket area and spigot-of pipe of all for-
eign material. Lubrication and additional cleaning should be
provided by brushing both the gasket and plain end with soapy
water or pipe lubricant just prior to slipping gasket into the plain
end.

STEP 2. GLAND AND GASKET: Place gland with lip extension toward the
plain end, and the gasket with the narrow edge toward the plain end
of the pipe.

STEP 3. JOINING: Insert the pipe into the bell and press the gasket firm-
ly and evenly into the gasket recess. Keep the joint straight dur-
ing assembly. Make deflection after joint assembly but before
tightening bolts. (Lubrication as in Step #1 will help facilitate
gasket seating.)

STEP 4. BOLTS: Push the gland toward the bell and center around the
pipe with the gland lip against the gasket. Insert bolts and hand-
tighten nuts.

STEP 5. TIGHTENING: Tighten bolts to normal range of bolt torque as
indicated in table. Maintain approximately the same distance
between gland and the face of the bell flange. This is done by
partially tightening the bottom bolts first then the top bolts next
bolts on either side, finally the remaining bolts. This is repeated
as many times as required.

ASSEMBLY OF FIELD CUT PIPE

When pipe are cut in the field, the cut end may be readily
conditioned so that it can be used to make the next joint. The
outside of the cut end should be beveled about 1/4-inch at an angle
of about 30 degrees (Figure 1). This can be quite easily done with a
coarse file or a portable grinder. The operation removes any sharp,
rough edges which otherwise might injure the gasket.

Figure 1

When ductile-iron pipe 14" or larger is to be cut in the field, the
material should be ordered as “CAUGED FULL LENCTH”. Pipe that
is “gauged full length” is specially marked to avoid confusion. The
ANSI/AWWA standard for ductile-iron pipe requires factory gauging
of the spigot end. Accordingly, pipe selected for field cutting should
also be field gauged in the location of the cut and found to be with-
in the tolerances shown in Table 1. In the field the mechanical joint
gland can be used as a gauging device.

Table 1. Suitable Pipe Diameters for Field Cuts and Restrained Joint Field
Fabrication

Nominal
Pipe
Size

In.

Min. Pipe | Max. Pipe
Diameter Diameter
In. In.

Min. Pipe Max. Pipe
Circumference | Circumference
In. In.

3.90 402 12, 12%
4.74 486 14 R
6.84 696 21% 2V
8.99 . oan 281 28%
11.04 e 3414, 3h
13.14 lae 4%, oA
15.22 1535 47%he 487
17.32 s 547/ .
19.42 - 19ns 61 .
21.52 2065 677/ 68
25.72 7585 80"/:s 817
31.94 | 3208 1000/ 1005
38.24 o amng 1207 e
Above table based on ANSI/AWWA C151/A21.51 guidelines for push-on joints

THE BACKHOE METHOD OF ASSEMBLY

A backhoe may be used to assemble pipe of intermediate and
larger sizes. The plain end of the pipe should be carefully guided by
hand into the bell of the previously assembled pipe. The bucket of
the backhoe may then be used to push the pipe until fully seated. A
timber header should be used between the pipe and backhoe bucket
to avoid damage to the pipe.




