Slip-On Metal Flanges

Stock flanges are rmade from ductile
iron. Flanges from other materials can
also be supplied for specific
applications. The metal flanges are
drilied to ANSI B16.5 bolt circles,
Flanges can be supplied with
corrosion resistant coatings.

| Ductile Iron
TABLE 8 pimensions iN INcHES

gﬂeminal Pipe Size K| 4 & 8 10 12 F 14 16 18 120 (22 124 { 28 | 32 | 36 40 1 42 48 55 63

Qutside Diam. ‘0D’ 7.50 {9.00.[11.00113.50 }16.00]19.00{21.00{23:50| 25.00127.5029.50{32.00136.5038.75 [46.00{53.6053.00]59.50|66.25 [60.0D
Beit Circle 'BC 6.00 | 7.50 | 8.50(11.75[14.25(17.00{18.75{21.25|22.75125.00{27.25129.50534.00|36.0042.75(49.50| 49.50156.0G [62.75[76.00
Bore !ID".> 4,00 [4.75 |-7.00] .9.00111.37 (13.13]14.38|16.38{18,38 | 20,36 {22.22 {24.38 | 26.38 | 32.12}36.38 (40.00[42.38 | 48.00[55.75|84.00
Thickness ‘t’ 0.54 {094 | 1.00[ 1.12] 119/ 1.25] 1.38] 1.44] 1.56| 1.69] 1.79] 1.75| 2.06| 1.88] 1.88} 1.88] 1.881 1.88| 250} 2.50
Number'of Bolts 'n' .| =4 "] 8 R BB T[98 %2126 5128 1162 2165 520 2142000220 ~| 128 428 ¢]328 0436 5|36 | 44 | 44 1 52

Diam. of Bolt Holes ‘D' | 34 £ ¥ Ya i 1 W 1 1Ve | 1Ve | 1% 1134 | 136 | 134 | 13 | 1% | 154 | 154 | 156 § 124 | 134
Pressure Rating (PSI) |-275 |5278;11275.1.275:. 27551275 250 250217250 2005)3520041 200. | 150;]120: |- 1204 ¢100%| 21007} -80 | 60 | 60

NOTES: (1) Metal specification conforms {o ASTM A536-80

STEEL PLATE DUCTILE IRON
2 LsC ! D ! 1
! 1 "
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Steel Plate
TABLE 9 pivensions iN INCHES
Kominal Pipe Size 3 471 6 8 10 12 14 16 13 20 22 24 28 32 36 40 42 43 55 63
Outside Diam. ‘0D' | 7.50 | 9.00 |11.00]13.50|16.00|19.00|21.0023.50125.00|27:50|29.50|32.00 | 36,50 38.75 | 46.00|53,00 | 53.00|59.50 |66.25 | 6000
Bolt Cirele *BC B.00 17.50) 9.50(41.75(14.25817.00[18.75121.25122.75125.00127.25129.50(34.00136.00[42.75149.50149.50[56.00162.75(76.00
Bore !0 1 4.00:114753 16700 {$0:00| 13711313 14738 [16:38 | 18838 20738 | 22%67:| 24:36 | 28.58 | 3212 | 3638 140300 422381 48.00 | 55:75 | 64700
Plate Group‘l A Y Y Y Ve |1 [ 1Ve | 1Ve f1Va [ TVa P 1V f1ve |1V [ 1 [ 1% | 1va |l 1% | 134 2 2V
TME";{]ESS Group 2 Ve PV 14 | 1R 1% 2 12 | 1% | 134 | 134 2 22 3
Group 3 2 2 2 | 2w

Number:ot Bolts ‘n'-ds | B4 8 B[ 28 T [ o M| 210 | #1 2% [RT 65| {61624 ( 7 20 8| 008 20 31 128 7} 007 |Caok | Faoka | 363 vad s [udRias g
IDiam.olBoltHolesD' | % [ % |7y | v ] 1 |1y |[tve a1t it |1%mial 3t |15% (1% | 1vs | 13 | 1%

pinei. 16roup 13 2004{5200%{ 32008 | 2004}<2003{ 7200 1807 1005|100 4100 161003 1:100- | “80 |5 BOK| X458 | K45T5 45 5| S5 s a5 R [Fase

2 Raling:i: |Group 2 562 i SRR RIS | RO G0 S3S+1608 | 61603 RIB0YIL125311125 ) 12544100¢| 6052  E0% | 1608 |360:1] 60| X503
R R e B N R R D e e A B T L R B s

NOTES: {1) Metal specification conforms to grade ASTM A36.
Plastic Pipelines Division
M.L Sheidon Piastics Corp.
350 Lexingion Avenue
New York, NY 10016

9 KWH Pipe (Canada) Ltd.




| Polyethylene Stub-Ends

For jeining SCLAIRPIPE high-density
polyethylene pipe to other piping
materials, to ancillary equipment, or to
special fittings, a mechanical fitting is
usually required. For these types of
connections a flange assembly is the
preferred method. This assembly
consists of a slip-on metal flange and a
polyethylene stub end. These stub
ends carry the same pressure rating
as the pipe and are butt fused to

the pipe end. A stub end must be the
same DR rating as the pipe to which
itis joined. (i.e. a DR 155 stub end
must be used with DR 155
SCLAIRPIPE)

TABLE 7 oimensions N incHES

NOMINAL PIPE SIZE
Dimension
3 4 6 B 10 12 14 1% 20 22 24 28 3z 36 40
R B S e R e b e ST e R A PR s D e T e B
' Diamelsr | 5.1 5603| 6 .50.| 1012 035 | 1o cd | 1o e | S :2!35545?%%5':2,;70‘ ST4 | 340481307 [t 4500 | 1%t |
o s s - Ao gt | v S e A S RN L g e  ma i | e P Tl IR R e B Rt v E ¥

*C' Diameter | 3.50 | 4.50 | 6.63 | 8.63{10.75{12.75[14.00|16.00

20.00122.00124.0028.00

31.59136.00 |39.47

= T O Ry e U DA VA Bt PR ' Y0bs FOr Bty paea
Flverall | 5 f%i’@f {53907 {8y, %%‘“1 5,51, |45 %@ é’f b ¢5:57|%6.30 | 6,89
Thickriess IR A e e e B R G g ) D] I

FFange 100|100 (106 | 1.26] 1.50] 1.85] 238] 298| 275] 2751 2.75| 275 3.07
Thickness

3271 3.35) 3.54

C
) ‘ | ﬁ RADIUS
s | o
|
‘ ! ; N -
1
“ A >

Plastic Pipelines Division
M.L Sheldon Plastics Cotp.
350 Lexington Avenue
New York, NY 10016

KWH Pipe (Canada) Ltd.
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Joining Sclairpipe to other materials

Because of the many variations of by allowing for the nut and clear thread
flange styles and dimensions, it would the bolt length “L" can be determined.
be beyond the scope of this brochure The designer should always ensure

to detail all connections. The line that dimension “C" is less than the
drawing and table below show available thread length,

dimension “A"” - the combined
thickness of a SCLAIRPIPE stub end
and of a standard flange. The designer
should supply dimension “B" based
on the actual flange thickness being
used on the connecting pipe, plus
gasket and washer thicknesses. Then

Flange Assembly
TABLE 13 omensions iv inches
4 13

Nominal Pipe Size 3 8 1 W 112 | 14 [ 16 [ 18 [ 20 [22 |24 | 26 32 ] 36| 40 a2 1485515
L T e B e e A T S P B B e A PR I B E P B PP A LR e R R T Bl
Diam_ of Boits Yo\ Al % | % 1% [ 1|1 v | Ve [T v [ 1A | v | T | Tve | 1B | e Tine T Tn
B[ Ductie ron 7 {04 04 306, 23T 269 | 392 [3TAT T B0 R TE 4471 4.50;] 4,50 53134 S B3 1o02s (54 B ['5:41 5.6716.896.83
{Steel Plate, GRR1 | 1.75 [ 175 | 1.67.| 2.00 | 2.63 | 3.00 | 5.49 | 3.49 | 4.00 | 4051 .60 [ 3.5 4751 4.5204'60 135704 15041 6.75 | 6.33 [ 683
A [Steel Fiate, GRP2_ [4 2] 7 % EER N

B C[387[ 4257 4.26 [ 475 | 450 | 525 | 477 [510,16:29.015.29 | 6.00 [5.6317.33
wijSteel Plate, 683 [t ilovw [l iml | | v om sl Rhetal 3] o e 6,88, 135150:1:6.54.{ 625 S | wiir

NCTES: {1) Bolt for 48" Ductile Iron Flange is 114",

F 3
r—
y

t— A ——tle— B -

o
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Plastic Pipalines Division
M.L Sheidon Plastics Corp.
0 Lexington Avenue
New York, NY 10016

13 KWH Pipe (Canada) Ltd.




The tables below detail the bolt length
“L" requirements for a SCLAIRPIPE

to SCLAIRPIPE connection using
standard flange assemblies supplied
by KWH Pipe. The dimensions supplied
are based on the use of carbon-steel
bolts and nuts, with the nuts being
semi-finished heavy hex and bolt
heads being reguiar heavy hex. An
additional allowance of 2 in. of
threaded length shouid be made o

bolt lengths for underwater connections
for ease of assembly.

Bolt Lengths

TABLE 12 ALt oimensions N INcHES
TTe 8

Sclairpipe to Sclairpipe Flanged Connectio

Nominal Pipe Size 3 0 |12 14| 16 (18|20 222428 [32]36] a0 7 42 48 | 55 | 63
Number of Boits APl B RS2 232 ke e Se [ 20 | 20 4 20 - 28 |28 B I32 |36 £ X365 [54sS P R
Biam. of Bolts B EEEEREEED 1 T 1 [ [ 1% 11V [ 1% {1V [ 1% [ 1% [1% ] 1m |17 Ve

o

bz Ductile lron . 5.1 5.00:[:5.00:[ 550, 6,50 |-7:50-| 8.00:}.9,50,110.00]11.00{11.00]12.00{12.00{13.00{13:00 13:00114:00(14:00115:00 1870011600

16100

l: Steel Plate, GRP1 -] 5.00¢] 5.00:}:5.00:F:5.50- 7:50.| 8.00.1°9.00.{35:00]10.00] 10.00 | 11.00, 11.00] 12.00|12:0012.00 |7 3,00 13.00|1°65 15500
el Plate, GRR.2 = <] iy S ia [ e Wian] 3] g | 5020 149,60 11,00 11,001 11:00| 12,00 13.00]12.00 13,00 |10 [ 14,001 1756 16:00
| Steel Plate, GRP3 ! | 0 LSS ey o b e v [P LAk SR T R | o] 0 et 281141001400 [ 74100 15.00 Rt

LAY

NOTES: {1) Bol! Diameter for &8 Ductile Iron Flange is %"
{2) These 1ables are suppiied as an estimating guide. Piease verity the required length for your installation.

n 7/
z///////////\\ Ny
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M.L. Sheldon Plastics Corp.
350 Lexington Avenue
New York, NY 10016
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70F 140F
z1°C)_(80°C)

nel_gem {21°C) (60°C) HAeagant Hoaten
Uowell M 133 8 8 Mattiyl Chiovida, 100% o U SodumBimunam, SAT 8 8
Einyl Acetam, 100% M u Mathyl Eml Ketone, 100 U 1) Souum Beulite, AT s 8
gww'm% s ) Metyisuituric Acid® 8 5 Sodium Borate 8 s
ety Butyrate M u Nicke! Chioricie, SAT S 3 w&mﬁlmﬂ&ﬂ. 8 8
Emy[cmoriie M u Nicicat Mitrats Cons. 8 8 Sodiurm Bromida O Soton ] 8
Bt Ether u U NSokat Sultase, SAT 8 L Soclum Carbotie Cone. 8 g
Ettyiena Chionde U u Necotink Acid ] 8  SodumChioats, SAT 8 g
E{m-m‘vew a8 S hrirdo Acki 0-90% -] 3 Sodium Chioride, SAT S B
Fertic Chionde 5 5 Nitrio Ackd 30-70% 8 M Sodren{Cyanida 3 8
aric Nitrala -1 3 Nitric Acld G5-88% u U Sodium Dichvomats, SAT ] &
e Crionide S & Nitobenzane 100% y U Sodium Farmicysnkia 8 8
Ferous Suifate 8 S Daic AGi Cone. u u Soctum Farocysnide ] 8
Fuoring 8 W COrxatics AcH® 8 S Bodtam Fherida, SAT 5 5
Fuoroborc Acid S & Parohioric Acd 10% s &  Sodium Hydroxide Conc. 8 S
Fluosilicic Acid g s Petmieurn Ether v U Sodium Hypochikrme S 8
vormaidetyde” 40% 8 N Phend 90% U u Sodium Nibaie S >
Fomic Ackd 8 8 Phospharis Acid 8 5 Socham Sutiale 8 S
Fusl Gi S §] Pickding/Matng Soiutions 5 8 Sodium Suliick, SAT § g
purturel, 100% M U Potaszum Blcarbonats 3 ] Soghum Sullite, SAT 8 8
Gialle Ackd™ 3 8 Patassium Borale 1% 8 s Stannaus Chiorde 8 s
Gascline M u Potassiu Bromate 10% 8 ] Stannic Chioride & 8
Giyeerme (Glycerol) 8 8 Fotassiun Brovide s ] Btearic Acid* 8 3
Qlyeol® S 8 Potnsslurm Carbenate 5 8 Subturio Acid 0-50% 8 3
Glyoolio Ackd’ 3% 8 8 Potargiuen Chiorate g B Sufusio Acid 70% 8 M
Haxpnot, Tort* S B Potassium Chiands & 8 Suthumic Acld BO0% 3 U
Hyckmmmm S 5 Potassium Chromato 40% S S Sulturic Acis 36-56% M U
b ACK 8 8 Polesslum Cyanida, SAT 8 s Sutfric Ao, Ruming 1 u
Hygrochioro Acd 5] ] Potassim Dichromats 40% 5 8 Suturous Acid 8 5
H,'dmnzoricAdd 0-75% 3 S Potazsivm Ferri/ Tarwiizs Acid 0% S ]
Hydrogen s S Ferta Oyankie 8 S  TartancAckl, BAT N N
Hydrogen Brormide 104 S 21 Potassium Froride S S Rtrain 3] 1]
Hydrogen Chioride Gas Dry 8 ] Potassimn Hydroxide 20% 8 -] Tetrahydroturane N N
Hydrogen Pemxide 0% L] 8 Potassium Nivede, SAT 8 & Toluono M u
Hydrogen Porukis 0% 8 M Potasshim Parborats, SAT ) 8 Tranaiormer Oil 8 M
Hydrognenmwptﬂdamo% 5] S Potassam Peschiomta 0% S ] Trelotim K-147 S ]
Hydroasnons S 8 Potassium Permanganats 2% s S Troohia K-141 s 5
Hydrogen Sutide § ] Potmssiun Suftata Cone 8 8 ek PDSs 8 8
Hypoohions Acid 8 3| Petzegium Suifkie Cone, 8 8 Tretolilo 25 -] 8§
Luad Acoiate 8 4] Potassium Sutfa Conc. B S Tretoze 54 ] =4
Luba OX -] M Potassiurn Peraulize 8 8 “Tewita XT38 8 5
Magnesturn Carbariats, eaT 5 5 Propengy! Avchol® L 8 Trichioroaostia Acld 10% 8 ]
Maghasium Chiorkde, SAT 8 8 Propyt Alcohol® S 8 u U
Magmehmﬂycmxue.w 5 g Progylena Dichicrile 100% ] U Troocium Phosphate, SAT ] 8
Magnesiur Nirate, SAT ] 8 Progylans Gyoor 8 §  Tupentne U U
Magnesium Suitaw, 34T 8 8 6 Wister - 8 Umna, 8 8
Mercuric Chionide, BAT 8 § Bolarks Acid s & WetingAgonts 8
Marcuric Gyardda, SAT S 3 Sikcle Aoid 8 & M U
Morcurous Nedrste, BAT 8 6 Siver Nitrate Sol 8 g Ziews Chiorkia, BAT 8 -]
Meroury 8 -] Sochun Acatais, SAT 8 B 2oc Sutate, SAT 8 g
Mathyt Alcohot* 8 8 Bockun Boroxtn 35% 8 8
Mattw! Chiorkde M 1] Bodiurn Elesrbonate, SAT s 8
%WHMMMmmmWMWBWWWﬁW

Potassium Dichvorme/Suliuric Acid Salution

Sukuricitrse Acid Solution is UNSATISFACTORY & Wo'E



:) DRISCOPIPE.

Downhols inhibltors
The following Environmental Stress Crack Rasistance tests werg concucted at 73.4°Fwith the indlicated matarials as
the crack growth accelerator,
Hours 'R
Tast Material Use Solvent Faihre®
Dowel Carbon 326 Corresioninhibitor Water > 1000
Dowek Carbon 325 Corrosion Inhibitor Hexane _>1000
Tratolite K-147 Cormosion inhibitor Hexane >1000
Tretolite K-141 Corroslon inhibitar Water > 1000
Doweil M 133 Bartericide and Comoslon Inhiblor Water 1000
Aliquot 400 Bactericide and Corosion Inhibitor Water 1000
Tretolite PD-33 Paraffin Dispersant Water >1000
PPLC-8 Corrosion inhibltor Water >1000
Tretolite RB-25 Demuisifiar Hexane =1000
Tretolita F-84 Demulsifier Haxane >1000
Tretolite XT-39 Paraffin Rermavet Water =1000
*Tosttamnated wihinofaikites
Toughness Driscoplpa 8400 is easily cold bent In the fieldtoa

The overall “toughness” of Driscopipe 6400 is an
important characteristic of the pipe. “Toughness” is
derived from many of the chemical and physical
properties of the material. The pipe is not brittls. &
flexes, bends and absorbs impact loads over a wide
tempergture range of —180°PF up to ite softening
temperaturs of 260°F Temperature will affect
operating conditions. The method of derating is
covarad in the Environmental Service Factors section.

This inherent resiliency emd flexibility of Driscopipe
8400 aliows the pipe to absgorb surge pressure,
vibration and streeses caused by soll movament.
Driscopipe can be deformed without penmanant
damage and with no adverse eflect on long term
sarvice life.

minimumm radius of 20 10 40 times the pipe diameler. it
is flaxible for contouring to installation condttions, and
can be heat fused together in one focation and pulled
into difficult locations to facilitate easy instaliation. it
can be assembled above ground and rofied Into less
expensive narow tranches.

Driscopipe 6400 has low notch sensttivity, high tear
strength and excellent abrasion registance. Its high
meistance o envirormental stress cracking ensures
no effect on long term sarvica iifa from Installation
scratches. The relative toughness of Driscopipe Is
one of its outstanding engineering characteristics
which permits imovative piping design.
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{ “Flow Factors

Driscopips polyethylene pipe has a very gmooth
neide surface. It maintains excellent fiow propertiss
wroughout its service fife dus foits excalient chemical

.nd abrasion resistance. Because of smoath walls
and the non-wetting characterlstic of poivethylene,
high flow capacity and reduced friction kasis

ibie with Driscopipe 8400. In many casas, this

high flow capacity may permit the use of smaller
dameter pipa. A “C" factor of 155 is usad in water
fliow calculations {Hazen-Wiliams Formuta).

when the system Is to handle “wet gas” with upto 5%
concentrations of hydrocarbans, it may require
vigging on a regular basis.

»

lnlowpresswesystems.suchasmtozspslgmin :

small diamater ines, pigging can be accomplished
utitlzing a long polyurethane o rubber cylinder. The
size of the pig should be determined by tha Inside
diameter {1.00.) of the line, which will permit & ta pass
over the imeormnal fuslon bead.

Systerns which wilt be operating at higher prassures
may Usa a polyurethane pig. The corrosion rasistance
of Driscopipe 6400 and its abllity to withstand scals
bulldup preciude the need for an abmasive pig, nor
are they recommended. Crude lines which have
paraffin buildup may tiize & crisscross pig.
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Vacuum or Suction Plpelines

Driscopipe 6400 may be subjected to Intemal
pressure of internial vacuum. There are three general
types of vacuum pipelinea: abova ground,
underwater and undarground. Each type must ba
analyzed differentiy.

Since most cil-patch applications invoive above
ground or below ground (buried) plping, thess two
types will be discussed in this brochure.

Typical cases of vacuum or suction pipelines are
gravity flow, downhili siphon lines, pipelines which are
cleaned by vacuurn and gas gathering lines
operating under vacuurm. When subjected to &
vacuurm, a sufficiertly heavy wall pipe must be
salectad to resist the collapsing forces. Baslgally, the
pipe's dimension ratiy (DR) governs the amorit of
vacuuIm a pipeline san suppart on a short or fong
term basis. Selection of thicker wall pipe will alfow full
vacuurn for & fong tims. The above ground vasuum
capabliities given in Chart 1 are the practica!,

Chart1
Vacuum Plus External Load Resistance
Jiches of Mercury at 73.4°F

INCHES OF Hp

~x88 sz pdR3ERE

maximum levels of vacuum that Driscopipe 6400 of a
given DR can withstend. The data shown in this chart
Is based on a maximum of 10% ovality at 73.4F
(23°C) and Is applicable to environmental conditions
which do not aflect polyethylene, such as water.
Conditions such as ovality, temperature and the
presence of iquid hydrocarbong have a significant
effect on extemnal pressure oading caused by
vacuurm conditlons. These factors sharply decrease
the pipe's vaouum capabllity. For example, thicker
wall pipa will be required to sustain full vacuurn at
high temperatures,

K the pipe's vacuum rating is exceeded for any length
oftime, pipeline collapse may be accelerated. Under
excassive vacuum, the mode of taliure Is not
immediate closure of collapse but progressive oval
deflaction. Unilke other types of pipe, collapse by
vacuum Is not catastrophic for Driscopipe 8400. it
can be compressed to over half its oniginal diameter
and then regtored to roundnese (without damage) by
applying intemal pressure for a short period of time.
However, by propary applying Chart 1, the possibliity
of collapse is minimized.

¢



A

For rnany cases, asa general rule of thumb, DR 15.5
orlowet DR pipg can be used safely at 70°F of kwar
emperatures ta full vacuum. For vacuum
pipetine fittings, lower DR (thicker wall) Is selected for
.oficating fittings. For exampie, a buried vacuum
~eline using DR 17 pipe would use filllngs made
+orn DR 11 pipe.
1n below ground or buried pipetines, soil support will
pravide greater values for extermal pressures than
those In Chart 1. There are many sources of extemal
pressure on & buried pipe suth as the static load, the
jive load and the effective extemal pressure dueto
negative intemal operating pressure {vasuum),
2 burled pipeline aperating under a negative
.agsure (vacuum) not only has the static and five
\0ads acting on the pipe but, also has a vacuum
condition which tries to collapse the pipefine. An
Intemal vacuum generates external pressure,
exprassed [n pounds per square foot {psf or LM%,
aqual in magnitude to the value of the vacuum in psf.
The maximum apparent external pressure dueto a
vacuum inside the pipe is 14.7 psig or approximately
2100 psf,

Generally speaking, when the primary backdill
immedhately surounding the pipe is compacted to
85% o better standard proctor density, the pipe soilf
systom lg capable of sustaining al extemal koads
placed on it, Inciuding the vaceurm condition.

All design paramaters must be reviewed to make
sure the performance limitations of Driscopipe 6400
are not axcaeded. Safety factors can be calculated
to encure short term and long term performance of
tha buriad pipeline. Further evaluation of external
loads on a buried pipeline can be found in the
Driscopipe “Systems Design” brochure, availgble
from a Driscopipe represantative.




.-) DRISCOPIPE.

Weatherability

Driscopipe 6400 is protacted against degradation
caused by Uitraviolet rays from direct sunlight The
raw material containg 216% of finely divided carbon
black . . . which also accounts for the black color of
Driscopipe 6400, Carbon black ia the most effective
single additive for enhancing the weathering
characteristics of plastic materials, The protection that
even rolatively low levels of carbon black impart to the
plastic is so greal, that it is not necessary o use other
UV absorbers.

Weatherability tests indllcate that Driscopipe 6400
can be salely stored outside in rost climates for
perods of many years without danger of loss of
physical properties due to UV exposure.

Applications

{riscopipe 6400 Is extruded from a Type 1, Class C,
Category 5. Grade P34 compound as described in
ASTM D 1248, It is classified as cell 345434C
according to ASTM 3 3350 and has the material
designation of PE 3408. The pipe is manufactured to
meet the reguirements of ASTM D 2513 which s
necessary lo meet the Pipeline Safety Regulations
Part 192, Minimum Federal Safety Standards for the
transport of natural gas. Driscopipe 6400 also meets
the requirements of AP ISLE (Amerlcan Petroleum
institute's Standard for Plastic Pipe).

By meeting the requirements of these two important
speciications, Drscopipe 6400 is well qualified to
meet the demanding nesds of the energy market in
applications such as off and gas gathering systems,
methane recovery from coal seams and fendfills, and
water supply lines for il recovery systems,

The properties discussed in the precading sactions,
plus the excellent fiow characteristics of high density
potysthylene piping, enhance the performanca of
Driscopipa 6400.

A thorough discuasion of installation, design and
hydraulic parameters i available through a
Drizcopipe rapresentative.




A

p——

{ Fittings

Driscopipe offers a complate ine of fittings. Fitings
farge! than 127 are avaliable as fabricated tterns made
from pipe sagments, Molded butt fusion {itings are
available up to and including 127 Acomplete listing
of availapie fittings may be obtained frama
Driscopipe representative.

Working Pressure

The working preasure for Driscopipe 8400
applications are detarmined as follows.

28w SFxEF

P=BR-1
Where: S= 1600 psig (Hydrostatic Design Bagis)
P Prassure Rating, psig

DR= Outside Diamater {inches

Minimum Wall Thickness (inches)
SF= Dasign Safety Factor
gr=  Environmantal Service Factor
Design Safety Factor

The Design Safety Factor is a derating factor fo
compensate for syslern varlatlesina thermoplastic
piping installation, A factor of 0.5 is racommended for
water or for dry natural gas in arsas not affected by
Federal regulations.

The Design Safety Factor for dry natural gas in areas
under the Jurisdiction of the Federal Departmart Of
Transportation {DOT), according to Tite 48, CFR,
Subchapter D, Part 192123, is0.32 witha maximum
allowable oparating pressure of 100 psig. Higher
gr(e;sure systems may be granted by a watver from

Environmental Service Factors

The Ervironmental Service Factor Is an additional
derating factor to compensats for high temperatures
or other environmental conditions of the instaliation,
The use of this derating factor is recommended in APl
Spec 15LE.

Using both the Design Safety Factor (.5} and the
appropriate derating factor for each tamperature (see
table), the foliowing operating pressures may be used
for Driscopipe 6400 for water, dry natural gas o7 ory
recoversd mathana,

Working Pressures For PE3408 at Various

‘femperatures For Watsr Ot Dry Gas (SF=5
Inciuded) (See Foliewing “CAUTIONT):
EF
temp. Temp. SDR7 SOR9 SDR1I SDR17
73.4°F 100 265psig 200psig 160 psig 100 psig
{00 079 210psly 158pslg 126psig 79 psig
{20°F 062 185psig 125psip 100psig 63 peig
140% 050 133psig 100psig 80pslg 50 psig

10
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CAUTION: Derating Factor For Wet Gas Or
Crude Ol

if polyethylane pipe Is to be in continuous contact
with crude ofl and wet gas {Iquid hydrocarbons), the

operating pregsure selected from these charts should
be reduced an addttional 50% (EF = 0.5) for 73°F
operation.

Example Cafculations:

(a) DR 11 pipe (any slze) to move dry gas at 100,

pe 821800, g5 79 126 peig

(%) ER 7 pipe {(any size) for crude oit line service at
TOF.

Pm-a-i‘%ﬁg-gx.sxx.cx5=1sapsig

PE 3408 Material Designation

Materials designated as PE 3408 have a hydrostatic
design basls of 1600 psig for water at 73%. After
applying the 0.5 design safaty factor, the design
working stress for 73°F is 800 psig. Thus, a Grage P34
polyethylene material is designated as PE 3408.
Driscopipe 8400 qualifies for this materal
designation.

Figqure 2
Tensile Pull Test

Figure 1
Quick Burst Test

Life Expectancy

The hydrostatic design basis for Driscopipe 6400 1s
based on hydrostatic testing data evaluated by
standardized industry methods, Life expectancy is
estimated conservatively to be in excess of S0 years
when proper design and environmental service
factors are used fo maich the pipe design working
pressura to the application condition.

Joining

Driscopipe 6400 can be jolned by heat fusion,
fianging or utilizing mechanical fittings.

Butt heat fusion joining is the recommended method
for joining Driscoplpe 6400. Phillips has utiizad butt
heat fusion for over 30 years of Driscopipe’s
polyathylene piping experience in the off fields. Bult
heat fusion has proven to be fast, economical ang
highly reliable. The butt heat fusion foints are stronger
#han the pipe wall a3 shown in Fg. 1 where the quick
burst test shows the ductile break in the wall and not
In the fusion joint, This e aleo shown In Fig. 2ina
tensile pull test.

Figure 8
Molkded Flange Adapter




~_

(

T

- Flanged connections, steal to plastic and plastic to
plastic, may be made with Drscopipe flange
adapters (Sse Ag. 3).

Iron pipe sized mechanical or comprassion fitings
il also join Driscoplpe 6400, Close fitting, property
sized intemal stiffeners are recommended. in
corrosive applications, the stiftsner should be
stainless steel or coated steel,

The superior chemicel teslstance of Driscopipe 6400
will Not permit soivent cemant joining. Threading of
the pipe is not recommended.

A compiete lina of steel to polysthylena transition
fittings are also avallable.

Heat Fusion

Tna heat fusion meathed is a highly efficient,
aconomical method for joining Driscopipe 6400.
The heat fusion mathod of joining high denstty
polyethylene pipe began shortly after the first
commercial production of high density palyethylene
pipe in the mid-1950s by Phillips Petroleum
Company.

The moderm day joint ks the same &s the joint which
was made on the firet crude fusion equipment in
1956. Howaver, the equipment has evolved to gain
efficiency, reliability and convenlance, The many
principles leamed on that early equipment for making
a successiul joint are still In use todey. Philllips
Patroleurn Company designed, developad and bullt
miarny new maodels of heat fusion equipmert fram
1956 until the earty 1970s. Since that time, Phillips
Driscopipe personnet have guided this davelopment
by cthers, Phillips picneered the idea and
development of the heat fusion joining system, and
has used it exclustvely in polvethylene piping systems
sold by Phillips since 1966, There are millions of these
joints in service today.

Phillips Driscopipe, inc. does not manufacture fusion
equipmant but a Driscopipe representative can
supply equipment sources.
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The heat fuslon method 18 an uncomplicated, visual
procedure with straightforward instructions, No
“timing cycles” are necessary. The visual pracetiurs
allows the operator to concentrate on his work, rather
than a clock. Visually, he knows when the pipe ends
have melted 1o the degree required to fusa them
together. He controls fusion pressure by cheerving
the amount and configuration of the fusion bead as it
Is formed.

The principle of heat fusion is to heat two pipe
surfaces to the proper termpenrature, then bring the
two surfaces together and allow themto fuse by
application of pressure. The pressure causes the
melted materials for flow together, effecting miding
and, thus, fusion, On cocling, the orlginal interfaces
are gone and the two parts are united. Nothing is
added to, or changed chemically, betwsen the two
pieces being joined. Fusion demonstrations and
training can be arranged through a Driscopipe
répresentative.

Burial

The high possibility of physical demeage and
environmantal concems are Important factors in
recommending that Drscopipe 6400 be buried,
Engineering detalls and ather burial considerations
are discussed In cther Drscopipe hrochures.

Trenching

The width of the trench I8 usually determined by the
diamater of the pipe, The pipe should have some
slack and the trench should ba wide encugh to
provide for good compaction of soll around the pipa.
Detector tapes are available from other sources for
pipellne detection.

The depth of the trench should be sufficientto
provide & minimum of 30 inches of cover. in cultivated
areas this should be increased to 36 inches.

Valve locatlons should be planned so that "bsll holes”
can be provided which will permit the pipe to lay flat
on the trench bottorn after being connectad and
before initial hackfill and compaction,

Since pas liquids, including water, will coflect in the
low spots of any gathering system, it may be
desirable to establish “drip pots” at the collecting
points to provide for emoval of the liqulds.

A reaspnable distanca should be established and
maintained from any source of haat.
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where the termain or topography may dictate,
Oriscopipe 6400 has bean joined In a mone practical
area, then pulled or pushed Into place. This has been
done with lengths of 1000 feet or more,

Although fittings are available, the abllity to cold bend
Driscopipe 6400 In the field to a radius of 20t0 40
times itg nomingl 0.D. eliminates the need for fittings
required in other systarrs,

Backfil

Prior to any backfliling, the system should be
pressure tested. Clean backfill, free of stones, dabris,
etec., should be placed around the haunghes of the
pipe, inlifts, and over the pipe to a minimum of 4
inchas in depth. After compacting this primary
bedding, leee suitabla material may be used 10
beokkfill to grade. Compaction utilizing heavy
equipment is not advisable unless a minimum of 15
psi prassura [s malntained Inthe pipe and then only
after a minimum of 20 inches of cover has been
established,

Due to expansion and contraction, inherent in
thermopiastics, it IS recommended that sufficient time
be provided to permit the pipe 1o attain the lower
ground temperatures before the pipe s joined 1o
other sections or the system is terminated,

Special Considerations
Polyethylena pipe will develop very high static
electricity chargas under cerain conditions. One of
these conditions accurs during the squeeze~off
procedure. Special precautions must be taken to
secommodate this phenomenon.

Froperly desligned tools must be used when
squeezing off Driscopipe 6400,

Phillips Driscopipe, Inc. has developed Techhical
Notes which are available upon request, addressing
the above iterma as well ag othar topics.

14
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Reducers

Nominal Type |psi|Dimensions inches{WT. Nominal Type psi{Dimensions, inchesi WT.
Size $ A ] t |[LBS Size | A B L LB
9.3 190 1 160[ 9.0 3.8 21.8 ] 12
32 | SOR g7 |EEET] ggp| -3 1.2 5.3 .3 24x21.5 | sOR 17 {fapeajroo| .. .0 L] 89
f 5 26 bt . dee owoo ] 56
9.3i 199
w2 | sor ool 23 2.3 63 | " "5
24x22 | SOR 17 |fabrd}100
YIRS oised I IER IR IERRE X N I 26 &
4x3 1 160
e _gecok 17 [fab'd [100{ 4.0 1.9 10.0 | 2 26x26  |SDR 15.5|fabid|110
32.5 51
9.3 190
SOR yy” [T ) 3.0 2.3 733 1 160 9.0 6.0 2.0 | 174
oxt 28x264 | SOR 17 |fabig|t00| ©.% F.i 0 .7 | 100
7 2671 3.3 4.0 26 6] i i o1 Ts
SOR 11 |fab'd |160
S BRSO 106 B800m x28 17 00| 9.0 12.0 30.0 | 250
. (31.496) | SOR 26 ffeRldl gl T i il 150
6x5 | SDR 11 [fab'd |160] 3.3 4.0 11.0 | 5
800mn x30 17 106] 9.0 12.0.28.0 | 255
7 |fab'd [267 (31,4963 | SOF 26 [fAB'9l gl L . ilr | i8S
1"on 160
Bx6_| SOR 47 il 0 5228 | sor 17 |faprg) 10| 2:0 12.0 30.0 | 250
26 ) X 26 64/ 150
fab'd
" 267 3230 | soR 31 |tabed| S0 fg;
10x8 | SDR y3 |tab'd |,
R 00
26 & 36x800mm 7 100| 9.0 12.0 30.8 | 250
(31.496) | SOR g6 [fAR'9gq| it kT | 200
1 160
1258 | SOR 4 | fad'd 1y, seoxsz | sor 17 |fapea|100] 9:0 12.0 30.0 | 290
26 64| .7 i.i .. | 200
7 267 :
12x10| $OR :; fab'd :gg Non-listed sizes, contact your DriscoPipe representative
26 64
7 267
1 160
f1axi2} sor 13 Jfava |00
26 84
11 160 S
16x74F SDR 17 |fab'd 1100
26 &4
7 200
1 160 ot = - — -
18x161 SOR 4 |¢apeg {100
26 &
T 160
20x18] SOR 17 |fab'd |100
26 84
1 160
21.5
SOR 17 |fab'd |100
x 20
26 &4 A 8 RAeducer
N 160 L
22x20| sOR 17 |fab'd [100
26 64

$ PSI @ 73.4 degrees F. (i) = duplication
Mop Swswd v fExro Eccavraie ‘few—oum— z.:x o/
68 -~
Sowoo Ce ..Jurn.’7a. e b
Prcon & aflfactiver 0.14.03




Nominal Type [psi|__Dimensions,inches | WT
Size e 14| A B € E |LBS.
9.3 190
soR 7;” (CEDIT| o] 4-8 4.8 9.5 3.0 1
2!!
7 .. [200] 8.0 15.0 16.0 6.8] 4
SOR 4y |*80d lygp| i : sl 3
9.3 190
sor 11 |TTwRi160] 4.8 4.8 9.5 2.3 2
30 17 100
7 200| 8.0 15.0 16.0 6.3} 5
SOR gy Jfab'd bage| wii miii i 4| 4
9.3 190 3
11 160| 5.3 5.3 10.5 3.0f 3
SR Moided s 3
o 26 84 3
7 200| 8.0 15.0 16.0 5.81 8
SOR 41 [fab'd i3 i
se | spR 11 |fab'd [120| 8.5 14.0 17.0 S5.7] W
9.3 190 10
1 160 7.5 7.5 15.0 3.0] 10
SOR 47 100 9
g 26 64 9
7 200 21
SR,y [tab'd |154 e
sor 11 (LaER 160 30
7 200 50
gn 11 .. 1120 30
SOR 4, |tab'd |72 27
26 48 % 27
sor 11 (AESEE | 160 1
7 200 70
100 1 120 47
SOR 17 |fab'd |75 5%
26 48| 34
SOR 11 7.5] %0
7 8.6|T10
12¢ 11 &
SOR 5,
26

—a am m— e — -

A

™Y DRISCOPIPE

Nominal |[Type |psi|_Dimensions,inches | WT.
Size hd | A B c E | L85
7 20016.0 19.5 32.0 9.0| 140
14n] sor :.:, fab'd ‘E';g ' : :2
26 48 56
1 120416.0 19.5 32.0 8.07 118
a———ap16%] SOR 17| fab'd | 86
26 1 74
11 143
18%| SDR 17)fab'd 94
26 64
1 120123.8 25.0 47.5 13.9| 267
20| sSDR 17|fab'd 179
26 120
11 284
21.51 SDR 17|fab'd 252
26 120
11 120119.0 25.0 38.0 B.0j 290
22"] SDR 17|fab'd .0 Boal 266
b 150
" 400
24" SDR 17|fab'd 292
26 185
2617 SDR 11{fab'd ub6
™ 11 17
281! SDR W fab'd 545
f
[ |800mm SOR 17 1380
8| (31.496) 26|fe'd 760
n
g 17 1400
. 32"} SOR 26 fab'd 1 770
d
" ;.Z tapra| 75(79-0 31.0 158.0 560 13;3
-
"= FAB'D tees are not fully pressure rated,
see HTECHNICAL CONSIDERATIONS'.
+ P51 8 73.4 degrees F. %2y = duplication

Won-tisted sizes, contact your Driscopipe representative.

o €~

@

Fabncoted
Tes
L——A..............-—
c
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Nominat fpsi Type Dimensions, inches i, Nominal |psi Type Dimensions, inches m
size | 4 A_ B c E_F |88 size | ¢ A_ B C E_f |\B
2% | sor 11|120] ETERT] |18.5 na 25.0 14,6 17.5] 2 11[120 2.0 19.4 43.0 2.3 58.5] 228
16| SDR 17| 75[Phillips|iz.: 8% kL0 183
SDR 1_1, 1_2% | Truel at i I:g na 26| 48 R R IR D7
3u 2001, .
SOR gy [qzqiPRittipsy - 11120 . 25.0 31.1 46.0 23.8 76.9| 308
18} SOR 17| 7S|Philtips || 207
DR 11]120 26| 48 138
71200
an | g N120 111120
— 17| 75 20m| sor 17| 75[Phillips
26| 48 26| 48
sor_11l120 111120 27.0 35.4 49.0 23.3 83.8| 496
7200 21.5| sor 17| 75{Phillips
éu 11]120 26| 48
LRz 7S
26| 48 111120 519
22v| sor 17| 75lehillips 348
sDR_111120) LN {30.4 ne 26{ 48 232
71260 T8.0 15.2
8" | cnp 11[120[ 500 11{120 28.0 35,1 $1.0 22.8 83.0| 645
S 17| 75 Ps 24| sor 17| 75|Phittips | 428
26| 48 , 26| 48 289
SOR 11120 32.8 na_43.2 20,0 32.8 77 | pume
7|200 21,0 17.1 35.0 15.3 44.7| &9 26v| SDR 11{120]Phitlips|74.0 33.8 148.0 22.8 81.3]1250
son a5l 1.017.1 35.0 15.3 44 bt
SOR 47{ 75/Phillips ] |r 11}120 74.0 50.2 148.0 96.2| 878
26] 48 27 i | 287 sor 17] 75{Phillips
a 261 48
soR 111120 .0 20.0 35.4| 118 | |n
71200 . 171 gf 800 17 TS | 76.0 3907 148.0 744
12) gor 111120 pni (s 116 | |ef mm| *°R 260 4gfPRItLiPS| e Tots 97
17] 75 77 d
26] 48 : 52 30| sr ;z g Phitlips|74-0 40.9 u.a.? ;?.g
sor_11f120) EZEED (38.9 na 49.8 22,0 38.9| 155 : :
7]200 BOTTL025508 A8 | | |l op 17 7y ips|79:0 42:0 198.0 o7
1l cop 131120 il 167 26| 48 649
17| 75 g 112 :
Q6| 48 75 Flanged wyes 26" & up include a slip-on b/u ring
Wyes are de-rated, see TECHNICAL CONSIDERATIONS, + PSIL @ 73.4 degrees F. (.:) = duplication
’ Reducing wyes may be aveilable on special quotes.
V7L X
L x A
E*x3»
Br*xf*

-C
True Laterat Wyes

Phillips Wye

Page 8 effective: 9-14-92
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Branch Saddie
Reducing Tees,

NOMINAL |psilDimensions, inches] WF. HWOMK 1 MNAL |psi] Dimensions,in, | WT.
S§1Z2E $ | A 8 ¢ L8S s12E +] A B ¢ }uss
3x2 | sor 11 [160] 12 12 2 3 n{s0] 4 1% 28] 30
2w s | | SR 47 |00 w28
outlet | 4x2 | som 11 l1e0f 12 12 2 | outlet :
1 el 14 w28 | 32
6xz | sor 11 l160| 13 13 26 | 6 10x6 | SOR 47 legof i: & . ow | 30
1 1160 164 1% 28 | 1 1 [1s0f 14 % 28| 45
8x2 | SOR 47 lygo| = & #5110 12x6 | SOR 47 lygof vl x| 38
11 (160 % 1% 28 | 16 1 J1eo] 15 15 30| 48
1052 | SOR 47 lygo| ¥ 2 U | a3 Wxb | SR o oo F L | 40
i1 {160) 14 14 28 27 11 59
12x2 | SOR 45 oo} w0 w20 16x6 | SOR 17 a8
: 26 37
F—!L.m sor 11 (160} 12 12 2 4 1 66
T 18x6 | SOR 17 61
outlet | 6x3 | sor 11 [160( 13 13 26 6 26 45
1 1160] 14 % 1% 1 91
Bx3 1 SDR 47 bygo| i u " 20x6 | SDR 17 72
26 52
1 (160 16 14 28 | 18
103 | SOR 47 higo| 2 #i s |15 21.5 " 102
x | SbR 17 80
1 160} 14 14 28 | 30 6 26 56
123 | SOR 47 lygof wr o o we | 22
1 153
24x6 | SOR 17 118
6xo | sor 11 [160] 13 13 26 8 26 80
4 m
outlet 114 [160] % 1% 28 | 18 17 503
Bxb | SOR 47 lroo) B | 13 b | SOR 24 323
11 [160] % 1% 28 | 20
W0xb | SDR 4y lygoj 0w | 18 $ PSI @ 73.4° F. %) = duplication
11 160 14 28 32 Mor-listed sizes, contact your Driscopipe representative.
12x4 SOR o o
17 |100 g |28
1 160 19 19 65
18x4 | SDR 17 |100 50
26 | 64 35
1
)
nr.--u-—\ F
Braneh
Bandle T o
Maim ]
A Y, ) 7 /-. '
~—
[ +1
Sanch Sedde Recucmg Tee

Page 9 effective: 9-14-92



Flange Connectors B

Kominal type | PS! Dimensions inches| WT. Hominal Type|psi| Oimensions, inchs| WY,
Size |t A B C | LBS Size CLEREE N I 8 C LBS
9.3{mfra[190 :
| sor 11|mtrajte] 40 02 T4 S 7 |mflal267] 10.8 2.3 15.0| 25
san | sor 11| - 1160 R fEo2
14 9.3|mfla|190] , 0 0.3 L4 s v7j {100 1.0 3
sok 11|mflajrso} *° 0.2 Y| 26] - | 6 0.8 22
9.3 |mfta{190 0.3
14172 or 1i|mtialteo| 0 o2 V[ 3 7 |mttales? 7.5 | 5%
14n | sor 11} 3 ]160 %L 40
17] 7 {100 40
Timfla 267 1
” SOR J1imtialten] 6:0 04 4.0
“7 imfla|267 80
sOR 11]stusl1e0| 1.8 0.8 4.0} .5 . 11] & [160 &0
164 | SOR 45 100 45
26 &4 3
7imflal267 2
3¢ | sDR 11|mflali60| 6.6 0.6 5.0 | 2
17{mfla100 2 267 214 95
, 160 68
18" | SDR 100 55
7|mflal267 3 64 50
¢v | sor 11 & 160} 6.0 0.8 6.6 3
- 170 7100 3
11|mflaj160| 12.0 2.3 23.5 | 66
200 | SDR 17} & [%00 1.5 64
8 26 & | 64 1.0 62
7
1]
i 7
7 160| 12.0 68
21.5| SOR 100 6
4 b
11
10
gu 10 160 67
10 22" 100 65
5 64 63
7 |mflaj267 19 SOR 9 |mfla|200 190
b s 140 18 244 17l & 1100 140
10" 1SR 423 & j100 17 32.50 & | 5 95
26 5 | 64 17
Typelmfla = molded flange adapter.
*= |$TUB = molded stub end (being discontinued).
SsSe = sheet stock stub encd

Stub End Connectors

MnSe = molded machined stub end

san | SpR 17]sssel100| 4.0 2.1 32.3 | 35
300 | SOR 26/SsSe| 64 4.0 1.8 34.5 | 40 i ll i
, I |
800mn| SOR 171Ss5e[100] 4.0 2.3 36.7 | 45 A i | :
i
| i
32 | sor 17)ssse|100] 4.0 2.5 36.7 | 45 .l_l- A
, | ’ N
36w | SR 17[ssselt 0 40 60 o C
sSefton]l 4.0 2.1 .8 Molded
Flange Adaptler

1000mm i SDR325{Ss5e| S1] 4.0 1.5 47.4 58

427{SDR 32.5|5sSe] 51| 4.0 1.6 47.6 73

{1 used with butterfty vaives, check with the

4LB%|SDR 32.5 |Mmse| 51| 4.0 2.0 S3.¢ 90 mfgr. for space and/or clearance requirements.

Page 10  effective: 9-14-92
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Stainless Steel #316
Convoluted Back-up Ring& (dimensions are in inches)

0 Q ) Y/ T1 n c o
MHominal
Pipe Nominal Minimum (Minfmum jHomimal |Num.of [Min.Dis.|Dia.of | Approx,
Size Outside |[Thickness{Dismeter|Length bott |of bolt | bolt | Weight
(inches) [Dia.of Ring| of ring |of Bore [thru Hub| hotes| hotes Jcircle] (ibs,)
1 4.25% 0.56 1.38 0.22 4 0.425 3.12 1.3
1-1/2 5.00 0.69 1.97 0.22 & 0.425 3.88 1.9
2 6.00 0.75 2.46 0.37 4 0.750 4.75 2.7
3 7.50 0.94 3.60 0.50 4 0,750 6.00 5.2
B — 9.00 0.94 4.60 .50 B 0.750 7.50 6.2
e e 11.00 1.00 6.75 0.460 8 0.875 9.50 9.0
o § ©13.50 1.12 B.75 0.40 8 0.875 | 11.75] 14.0
10 16.00 1.1¢9 10.92 0.70 12 1.000 | 14.25;7 20.0
12 19.00 1.25 12.92 0.75 12 1,000 | 17.00f 28.0
Physical Properties ASTM AI51CFBM . (t
Tensile Stremgth 70,000 psi i
Yield Strength 34,000 psi I % P
Elongation {n 24 30% 0 f
l " []
Will Mate with: ; [
Farged steel flanges, Class 150 per ANSI B16.5 Y
Plate steel flanges, Class 150 lb. per AWWA C207 g
Cast iron flanges, 125 Lh. per ANS! 814.1 0
- Blind Steel
Flange Plates
NominallDimensions inches| # of{ Hole| wt.
Size A 8 T Holes; dia.| lbs ._' TI....
1 4,25 3.25 0.7% 4 | 0.83 2 —r—
t-174 | 4.63 3.50 # 4 | 0,563 3
1-172 | 5.00 3.88 4 { 0.63 3 "'_F'
2 6.00 4.75 41075 -
3 7.50 6.00 410,75 8
4 9.00 7.50 8|07 N
5 10.00 8.50 " 8] 0.881 13
é 11.00 %.50 8| 0.88] 18 )
—entir 8 13.50 11,75 81 0,88 25 A
10 16.00 14.25 12 § 1.00; 35
12 [19.00 17,00 12 | 1.00} 50 g &
14 21.00 18.75 12 | 1.13; 6t se.
16 23,50 21,25 16 [ 1,13 70
18 25.00 22.75 16 | 1.25p &0
20 27,50 25.00 20 | 1.25( 100
22 29.50 27.2% 20 | 1.38] 120
24 32.00 29.50 20 | 1.38| 138 -1
28 36.50 34.00 1,25 28 | 1.38; 250 I
32 41,75 38.50 el 28 | 1.50) 375
36 46,00 42.75 32 | 1.63( 500
42 53.00 49.50 36 | 1.63] &00
48 59.00 56.00 & | 1,63] 750

8lind flanges are dritied to 150# bolt pattern to mate with 150# forged steel flanges -
ANSI B1S.Y, 150# piate, steei flanges - AWMA (207 and 1254 cast iron flanges-ANSI 816.1.
Special dimensioned flanges and non-ductile iron flanges quoted upon request.

Page 12 effective: 9-14-92



TECHNICAL CONSIDERATIONS

Pressure Rating

“All moided fittngs and reducers, flange adapters, stub ends, branch saadics, branch saddie reducing tess, and transition
firtings are fully pressure rated to match the pipe SDR presaure rating to which they are made. The shape of fabricated
frings are substantially gifferent than the shape of straight pipe. Asa fesult, siresses tmposed on fabricated fittings are
higher than thosc imposed on pipe. Therefore, it is recommended that the prossure rating of fabricared eils, wyes and
tees be re-tated to approximately 4585 of the pressure rating of the pipe used ¢o fabricate the firting, If the full pressure
rating of the pipe is required, Philllps Driscopipe recommends using a beavier wall fitring (25%) where available. Asan

_ | Installation Precautions

Driscopipe fabricated tess, eibows and wyes arc made by bur, fosing or sidewall fusing together special cut segmenis of
Driscopipe pipe to obtain the desired fitting. Th:oonﬂguratioﬂofth:seﬁninss& and the fact that they axe fabricated
¢ather than molded, requires that certain precausions be taken whan installing them into & piping system.

The installation procedures should provide the least possible amount of Hftiog and moving of the assembled pipe and
fabricated fittings. Ifit becomes pecessary to pull the assembly along side the ditch to properly position it, the fabricated
fitting should never be used as the point of attachment for the pulling.

diEﬁculnokcgpsu'a.iqoffthcﬁningwhcnfusingpipeEuthcnmningsidcofmstgcandlimn;andlowingthismucho[

pipe in this direction, that the assembly becomes very &ifficukt to handle. Final handling and positioning of these
assemblics requires sxIra handling equipment and additional precautions to prevent damage {0 the fabwicated fitting.

ded Alternste Method: Thcnudformcquipmcutandmnchoftheposﬂ;iﬁtyafdmug: can bs
climinated by altering the mexhodofinmllingtheﬁabricamdtecwdwyetoindudethcuuofaﬂmgudconmionm
the branch side. This will aﬂwﬁnﬂpmkimingmtmmufomthcbmmhﬂdcismmd. There will be some
insmnccswhercitwﬂlpmveverydvmﬁmmwmwﬂwmﬂmwmmmonmm of
a tee or wye and also one side of the eibow. Thlsalbmmepipewbﬂaid&omeithzrdirmim.pusb:dorpuﬂedm
tight locations, rolled into the ditch, and generally bandled mmmm.mdmmmmwommem
the tes.wye, or clbow. mmm&amw,smdmmdwmm:mwd
msiwm!ladnnmmof &ﬂnp,khmomwdcdmnﬁanpdmmﬂuaMysbemdonthe
brnnchsidcoftwsandwyesudonanncndofdbuﬂfwhrgﬂmpipu-

. Ddscopipexmﬂdededﬁmngsmm&ommcmmumww & 64002 series pipe.

. Driscopipefabﬁmtedﬁningammnfacmmd&ombﬁmpipelm. & 6400% piping systems. Fabricated lls,
mmdmmmwmmzwmmmdﬁpzoommmmm

. Fﬁﬂumdcw:MmmmdeMmmmmmMMMmbwpm
ot minys one degree. mmdmkmmwphﬂyumummmonpmbmdmmdnngﬁhmyol



Butt Fusion Procedure for Pipe and

Fittings |

1. Clean each pipe with clean cotton cloth.”

o Square (face) end of each pipe to be fused.

3 Check line-up of pipe ends. Adjust high-low. Check heater
plate for proper temperature, and wipe header surface |
clean. Thermometer reading: |

400°F — 425°F . . . coated plates
375°F — 400°F . . . uncoated plates -

4. Insert heater plate between aligned ends and bring ends

. firmly in contact with plate, but DO NOT APPLY PRESSURE
while achieving melt pattern. Watch for proper melt.

5. Remove heater plate after achieving proper melt bead.

- . Bring melted ends together rapidly. Do not slam. Apply

- enough pressure to form a double roll-back bead.

2 Allow the buit fusion joint to cool properly (until finger can
remain comfortably on bead). |

-Remember

A quality butt-fusion joint has a double bead rolled back to the
. body of the pipe. .

Heater plates should be double checked with a tempilstik of
pyrometer for correct surtace temperature (375°F — 400°F).
*Avoid polyester type materials which meit and stick to heater plates
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) DRISCOPIPE

Dual Containment
Pipe and Fittings

Introduction

Philllips Driscepipe, Inc. manufactures dusl
containment piping systerms for preventive use in
application amas where accidental spilts couid
cause possible laaks into the ervironment.
Driscopipe®potyethylena pipe features a range of
pipe sizes, pressures (SDR's) and chemical
compatibiity. The outer polyethylena casing can
withstand external corrosion while praviding the
needed secondarytontainment of hazardous fiukis
shouid the canier pipe leak. Both jeak datection and
reporting systems can be instafied within Driscopipe
dual containment piping. Like other Driscopipa piping.
these dual containment systems are englineered and
factory fabticated with basic compenents to assure
high quallly and reduced fiekd installation time and
costs, while maintaining system integrity.

Phillips Drscopipe, Inc, offers a complete line of pipe,
fittings, accessories, technical and installation services
through qualified and experienced distributors.

Millions of feel of Driscopipe polyethylene pipe am
instalied each year in hundrads of different apptica-
tions, This ocutstanding record of stecess emphasizes
the superior engineerng proparties of Mariex®
polyethylene resing, the qualty propristary production
methacds of Driscopipe piping systems, and the high
integrity and refiability of the butt fusion method for
these systerns, These features llustrate the successiu!
develapment of the Phillips family of protucts.

¢ -

Driscopipe Piping includes: ‘

« Acompleta range of plpe and fitings sizes and :
dasign pressure ratings.

= Trained, qualifiec! distributors.

- Technical senice assistance for systam design,
Installation and on-the-job consultation through
qualified distributors.

« Readily available instaliation eguipment.

» Continuing product rasearch, development and

tasting.

» Economical prochact availability through
sirategically located plants throughout the US,

» Quality assurancs.

+ Custom design and fabrication of non-standard
end speclal components.

Piping Material

Oriscoplpa dual cantainment piping is a high density,
very high molecular weight polyethylens pipe with a
PPl listing as a PE 3408 matarials. Using ASTM
D3350, the carrler pipe may be described by the
material cell class #355434C or #345434C. The
conteinment pipe Is usually designated as a
$#345434C material.

Drscopipe systems are expected o give many years

of trouble-free service when exposed {o a broad

variety of environments and working condiiong .
Three Marlex® polvethylene plpes, Drscopip @
Driscopipe 6400 and Drscopipe 8800 wera

developed for these demanding environments.

Polyethylena pipe is;

* Tough and durable  « Weanther rasistant

+ Virtually inert ~ Abraslon resistant

= Strong and “smooeth™ = Fatigue resistant

« Reliable » Weldahle (heat-fusicn)
+ Chemically resistart = Light weight

+ {mpact resistant

90° Eli Design
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Jnscoplipe righ denasity polyathylene piping offers
“ novative new solutions to old material handling
.woblems, These piping systerns give the engineer
. . wen solutions to many traditional problems and
-, applications.

piping Components

Tscopipe dual containment piping offers the
componernts necessary to gssembla en engineensd
vstem. In addition to tha standard pipes and fittinga
shown below, custom machined and/or fabricated
narts are avellable to meat specific project needs
+yough a Driscopipe distributor,

o Piges: Pipe sizes from 2 to 12 in water rated
ng pressures of gravity fiow to 287 psi are avait-
14, Whien operating et elavated temperatures of
shen transporing hydrocarbon based fillds, contact
your gistriputor. These conditions will each reduce
iha standard pressure rating of the carrier pipe.

Carrler Pipe Slze Cottainment Stze*
———p 2 4*
ar &
4" g
6" 1w
g V-
107 16"
12" 18”

“Cner combinstions and skzes quoted upon request,

Fitings: Standard 45° elis, 90° ells, tees, anchors,
spacers, manholes, flanged outlets and drainvents
.ire avallable 1o mest project requirements. The

sntainment piping may be completely field
nbricated from component pleces, However, pre-
[abrication services are offered to allow spodi pleces
to be shipped to the site for final assembly.

45° Ell Design

Options: Dual contalinment piping may be equipped :
with many other desirable options, Distributors :
should ba consuited on availabllity of those features

needed bayond the pipe, fttings and custem project

componerts offered by Phiiips Driscopipe.

Design Conslderations
» Piping canbe engineered for dralring or pressure

appfications.

« The PE pipe Is jolned by heat-fusion, & proven
welding technigue that provides leak-frea jointe.

« The carrer pipe must be rated to cany tha
fiowstreamn pressure. The contanment piplrg may
be equally rated or of thinner wall depending on
system need or dasign.

« The contalnmant piping may be designed into
separate leak containment zones, OR

« Thie containment piping may be enginasred 10
provide continual dreinage via the annutar space if
desirable.

« Pipe s shipped from one of the five plants o
provide repid nationwide delivery.

+ Standard fittings and accessories are shop-
fabricated near Dallas, Texas to provide rapld
service and shipmant quoted as per order,

» Design and application assistance is provided by
Driscopipe distributor engineering staffs and
supported by Driscopipe technical groups.

Summary
when Driscopipe piping Sysiems are chossn and
installed, the owner acquires & product whosge
perfarmance has been proven by long established
tachnology, experience and reliabifity A complete
team of dedicated personnel are avallable to help
solve sensitive material and piping problems through
the Driscopipe national distributor network for thase
typical applications:

Leachate Collection and Handiing

Solvent Extract Mining

Chemical Process Piping/Chemical Wastes

Hazardous Waste Collection

Storage Tank Fiping

Spacer Design

e e G




. , ™) DRISCOPIPE

. ggu __gt__nt_mt_ gg.___g%__ . Dimensions & Pressure Ratings
#31 | (be. | Nominei| Approx.| Min. %
$T2eiS08 | o3 4loer $¢] OD | 10 | ull | Peckaging 1000 Serles Pipe
» 111 1Hienf| L9 | 1.315 1.07% | 120 |500 ft.coll .
- 1 ey . . Dimensions - {rches
— 1-174111 (Nte0] .30 1.440 1.358 { 151 |300 ¥t.cofl PEI |weight) Neminal| Apprax.| Wim.
b tiza{SDR [@73.4} lbs. ab 10 | Woll {Peckaging
1.372[11 {Eea®l 40 | 1.900 1534 | .173 1500 #t.coil
d - i 12.06] 3.825 | 8.16% {1,232 | 9 jta.per
9.80| 2 6,709 | 958 1 burdle
g2 | 2375 | 1.697 | .33 | 88 Jem.per 8.21) §.% 7.057 | 784
e N B 1,87 [ .286 | burdle 6,52 7.367 | 639 190 bundles
62 §§ 1.94% | 216 6.00 7.513 | 456 [per truck
52 a.g 2.023 | 176 | 16 tundies 5.50| &, 7.611 | 507
&8 E. 2,060 | 153 | per truck 4.96] 2. T.77 | 454 | 3600 f¢,
w2 B3 ) 2095 | cuso 52l EE | 7imes | 411 | par trwk
- I 7.981 | 332
2.00 | 3.500 | 2,500 | 500 | & jea.per 29| 2§ | eo9s | 2es
182 | EE 2,72 | 369 | bursile
1.35 | =, 2.864 | 3B
LR g 2.982 | .259 | 14 bundles 18.85| 10.750 | 7.678 [1.536 | per rruck
99 "o 3.048 226 | per truck 15.28 .: B.362 (1,19
81 ;A 3.088 | 204 12.75) k. 8.796 | 977 | ED jty.per
.62 » 3.132 u‘“ 10-59 o 901” -m loose Lowd
Th | R 3,946 | .17 9.33| R. P.382 | 404
S B 3,230 | 135 8.55] £.% 9.4086 | (432 | 56 Jua.per
wo | & 3.28 | .108 . §3 9.618 | .56 | strip losd
T.01] E2 9.726 | 512
L% 4.500 | 3,274 | A3 | 29 [ts.per L 2% W 9.020 | .413
2.67 | %4 2,500 | 500 | burdle 482 E 10088 | .33
2.3 | E. 3682 | .a09
1.8% | £ 3.836 | 333 1 14 bundies
1.63 | & 3.920 | 290 | per truck 26,53 12.750 | 9,108 [1.821 | per trusk
1.80 1 3.4 3,970 | 268 2.4 2§ 0916 {1437
1.35 | B¢ 4,026 | 237 17.94 2.2 10,432 {1,159 | 52 Jte.per
| & 4.072 | 214 w8 2.3 1 10.82 | .94 | Loose tomd
o | BE | al | 7 1215 5(E08] 18092) & | 110K | ez
A1 g.z 4.226 | .138 17 (g0 12.08 A 19.280 | 750 | 42 Jts.per
19 10.54 % 11,408 | 671 | strip load
21 0.88| & 11,535 | 507
1.75 { S.575 | A.863 | .256 | 5 jrs.per 26 8.04| .3 11.770 | .A90
1.43 | A 4£.961 | 207 hsxle 32.5[8 515! B6.48] ¥.uE 11.968 | 352
.15 | 32 8,045 | 148
16 bunddies
9.05 | 5.563 | .3.973 | .75 | per truck | 13.586 | 9.562 {1.912 | per truck
408 | HE 4.327 | .48 ﬁ 10.412 |1.487
3.42 §§ &.551 | .506 . 10.952 1.217 | 48 Jts.per
2.M | g% L7739 | 412 £ 11.402 | 992 | lovse land
2.90 | R 4,845 | 359 13m ¥ 11658 | .B6%
2.9 | ¥ % 3 11,812 | 787 | 42 Jts.per
2.07 g 11,978 | 705 | strip losd
1.88 . 12.412 | .637
1.53 12.386 | 515
1.3 . 12.562 | 412
714 13 jte.per
5.7 bursile 14,000 |10.000 12,000 1 per truck
&84 . 10,882 1,556
.08 1% bundies 11.454 11,273 | 48 jre.per
3.5 per truck 11.926 {1,037 | locse (oad
32 12,154 | 503
2.9 12.352 | 826 | 30 jts.per
2.66 12.524 | 737 | strip lomd
2.7 12.668°] 867
1.75 12,524 | 538
13.138 | 43
8.9 11 Joa.per
6.69 tandle 16.000 | 12,466 [1.770 | par truok
5.61 . 13.000 [1.455
488 12 burdfles ' 13,430 [1.985 | 35 jea.per
4,10 par truck . 13.934 11.032 | Loosa Load
3.7 . %118 | .91
.9 . 1R.316 ; 842 | 30 jes.per
3.08 . 14476 | 762 | atrip loxd
2.5 . w720 | 818
2.02 . 15,016 | .4v2
Page 1
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(Dimensions)

‘Effective: 4-1-93

Carrier Container psi Dimensfons, (inches) We. " B
Pipe Pipe A B c 1] R | lbs Lormer Libow el

2 sor 13 Ix] 4v sor 26{120) 6.0021.4]24.7] 6.0018.4] 13
2" SOR o7 1

120 13

1
6" SDR 26 75 6.0/21.4|24.7| 6.0(18.4 1

3n SDR 17

»

w sor 11xf &v som 26 ‘;g 6.0|22.4[26.7| 6.0]19.4] 2

1 120 48
6% SOR ,.|x[10" SDR 26 ™ 6.0123.5/28.8/ B.0{20.5 40

»

8" soR f[x|12" soR 26/ 120} 6.0/30.5(36.9] 8.0[26.5 ';?,

b

Tt 120 186 !
12" SR 171% 16" SDR 26 s 6.0|30.5136.9| 8.0{26.5 148 —

bual Wall 45 Degree Ells . I

Carrier chntainer j|—8imensions, (inches) | wWt.
Pipe pipe |P'TA] B cC| D] R| lbs

1 13
2" SgE 17{* 4 SDR 26 75 6.0]|21.424.7] 6.0(18.4 11

" 13
3» SDR g7i* 6" SDR 26 ™ 6.0121.4124.7} 6.0{18.4 1

4 sor 111x} 8" som 26 1201 6.0f22.4|26.7] 6.0[19.4] 2

. 19 120
6% SOR ,oix 10" SDR 26 75 6.0(23.5(28.8] B.0{20.5 40

11 120 o3
8" SDR 171* 12% .SOR 26} 45| 6.0 30.5{356.9| 8.0]26.5 7

1 1120 . 121 '
12% SDR 17|% 16" SDR 26 75 6.0130.5(36.9) 8.0{26.5{ o i ! R

Container pipe s SOR 26 {outside pipe).
Carrier Pipe (inside pipe) psl 8 73.4" ¥

™ DRISCOPIPE - | N

A subsidiary of Phillips Petroleum Co. @ &

Distributed by:



(Dimensionsj

SIEEEOEED  pya) Wall Fittings

A

1000 series

‘ Dusl Wall Tees |-

" Carrier Container pai Cimensions, (inches)
Pipe Pipe Al 8 ¢ o £ Lbs.
gt 27 DR 11]x| 4" sDR 26]120] 6.021.4]24.7] 6.0018.4] 7
3% so0R 11ix] 6 som 26 ‘ig 8.5 8.5/17.0| 6.0| 5.2 ?
4= sor 1x! 87 soR 26 ‘;g 16.0[15.5/28.0] 6.0 9.7 gf
6 sor 1 1ix|10 sor 26 122014.0{19.5(28.8] 8.0] 8.6 a
11 120 83
8% SOR 171x{12" 5o 26| '20115.0119.5]50.0/ 8.0/ 6.6] &3
1 120 150
12% $0R g7 x| 16" SoR 26/ 120 |16.0{19.5(32.0{ 8.0 8.0/150

Container pipe (outside pipe} is SDR 26.
Carrier Pipe (inside pipe) fs psi & 73.4* F.

Koy Jatswn 3 27/

Dual Wall Spacers

Oimensions, inches
sominal Size A 8 ¢ 0 ibs

3 x 6" SOR 26 | 3.6] 6.2] 4.6] 0.4{ 1

4 x 8" SDR 26 ] 4.6] 8.0] 5.9] 0.4] ¢

6 x 10" SDR 26 | 6.8[10.%} 7.5} 0.5[ 1

8 x 12" SDR 26 | B.8]11.8] 9.5 1.4 1

3 x & SOR11 | 3.6 5.5| 4.6} 1.1] 1

. Effective: 4-1-93

~

]

e 1

o () —ond

_/j 4 x 8 sor 41 | 4.6 7.1] 5.9] 1.3]
T 6 x 10% sor 11 | 6.8] 8.9] 7.5{ 1.7 1

8 x 12® sor 11 | 8.8/10.5] 9.5] 2.9 9

pue to pipe tolerances,
o 1 "B® dimensions mey be

o slightly Larger than the
o ' 10 of the container pipe.
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Corrugated polyethylene tubing from

. Advanced Drainage Syslems, Inc. pro-
vides years of trouble-free drainage ina

. wide variety of applications, at a cost of
just pennies per fool. Lightweight ADS
tubing is available in continuous coiled
lengths, or in straight lengths, and s
fiexible and easy to install, requiring
tess labor than traditional drainage ma-
terials. ADS tubing is manufactured
with high density polyethylene resin, a
virtually chemically inert material, soit
resists corrosion and abrasion, and
won't rol, rust or break down during
handling.

ADS grain aeration pipe contains
specially designed perforations witha
durable. knitted potyester "sock” wrap
1o maximize air flow and prevent restric-
tion of the perforations,

Afullline of accessory fittings and
couplings heip simplify even the most
challenging instaliations.

Residential and
Commercial
Consiruction

Ideal for all homesite and commercial
drainage, ADS lubing is lighter, easier
to handie, and requires less time and
equipment toinstalithan PVC, clay,
concrele or corfugated metal, ADS
snap-on fittings and couplings keepin-
staliation time and tabor to a minimum.

Choose ADS tubing

Exterlor foundationdralns are neces-
sary for both residential and industrial
buildings, below the level of the lowest
floor, where high water tables and rairn-
waler result in wet hasements. These
drains are placed to collect and chan-
nel water away from footers and base-
ment walls to a suitable outtet.

Interior foundation drains where
ground water is a problem. These
drains inlercepl water that otherwise
would gain entry through the basement
walls or floor.

Downspout run-off drains using cor-
rugated plaslic pipe are used lo chan-
nel water collected inthe roof gutlersto
areas away from the building. These
can be discharged inlo storm sewers,
into the curb at the edge of the street, or
into other suitable outlels.

Low-spot drainage inlawns or yards
can be accomplished using surfacein-
lets and corrugated polyethylene tub-
ing to collect and carry the waterto a
starm sewer or other disposal area.
Basement window well drainage pre-
vents rainwater from seeping down the
foundaltion wall and entering the base-
ment. This is accomplished by running
alength of non-perforaled tubing from
the drain in the bottam of the well to the
disposal arga.

Driveway and sidewalk underdrain-
age is used o prevent frost damage or
pavement deterioration due to unstable
bases. instaliation of perforated drain-
age fubing in a bed of gravel allows lhe
water to drainout of the base course
and be channeled away fromthe
pavement.

$B2 gravel-less septic system, a
recent innovation, is constructed of

8" and 10" tubing encased in a spun/
bonded nylon mesh material, Drain
Guard protective wrap and eliminates
the need for gravel. Alternately, of the
most common methods {or home waste-
water disposal are septic tank leach
fields utilizing 4” ADS tubing, which
features virtual immunity to the cor-
rosive environment found in seplic

tank leach fieids.

Highways and Roads
Excess water in the subbase of high-
way pavements is the leading cause of
pavement failures; the adverse effects
of inadequate drainage are evidentin
highways which begin to deteriorate
afler only two to three years. ADS corru-
gated polyethylene berm and under-
drains collect and remove excess sub-
base water and reduce pavement
damage. Continuous lengths require
fewer fitings and connections and less
labor to install.

@)
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Culverts

Culverts are easily drained with ADS
culvert pipe; itis lighter and easier lo
handle and instail than clay, concrete or
corrugated melat, resulting in reduced
labor costs. ADS culvert pipe has ex-
cellent load bearing strenglh, mesting
the toughes! requirements. ltisap-
proved by mosi slale departments o
transportation, and many county and
local regulalory agencies. ADS cuivert
pipeis available in 10", 12", 15", 18" and
24" diameters, in 20" standardiengths.

Parking Lots

The durabilily of ADS tubing makes it
especially suitable for parking fot appli-
cations. Excelient deflection qualities
enabte ADS tubing lo7esist crilical
ipading conditions without damage.

Alrport Runways

Airport runways sulfer from the same
water-refated problems as highways
and roads. Whereas corrugated steel,
concrete or clay pipe have been widely
used in the past, corrugated polyethyl-
ene tubing has recentty been approved
by the Federal Aviation Administralion
for use as collector syslems, culverts
and runway underdrains.

fora variety of applications.

Golf Courses

Golf courses are kept lush, green and
playable with ADS tubing. ADS tubing
resists rot and is flexible, so it folows
ground conlours and adapts to undet-
ground obstacles. i's adaptabieloa
wide range of soil conditions. including
sand iraps that collect water or are sub-
ject to erasion. Proper installation is an
important facior, and ADS provides de-
tailed instailation recemmendations for
every type of soil and topographicai
condition.

Athletic/Recreational

Strong and durable ADS tubing pro-
vides year afler year of reliable drain-
age with minimal maintenance, lokeep
landscapes as hardy as they are beau-
tiful. Slope drainage is easy with ADS.
in sandy or other problem sails, ADS
Drain Guard keeps drains flowing. In
the case of athletic fields and other
places where it is desirable touse the
areas as soon as possibie after a down-
pout, the ADS drainage system pro-
vides runoff that keeps up with rainfall.

Uiility Companlies

Public utilities and manufacturing com-
panies have experienced problems
wilh excess waler in coathandling and
storage operation. Inthe winter, ireez-
ing of wel coal is a problem, while dur-
ing the warmer months, coal piles oflen
musi be sprayed wilh waler lo reduce
coal dust and eliminate spontaneous
combustion.

The ADS drainage system utilizing
corrugated polyethylene lubing under
the coal pite is an effective means of re-
moving excess water. Filler protective
wrap is required 1o prevent particles of
soil or coal from entering the lubing.

HONTEa
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Mining

ADS tubing offers low cost of installa-
tion plus excellent performance in cor-
rosive and abrasive environments,
solving mine-related water problems.
These include drainage of coal piles,
hollow-fills, earth dams, dam overllows,
air ducts. deep shaft mines, sedimenia-
tion ponds, and roads.

Railroads

Poor railbed drainage ofien results in
an unstable subbase and unsafe condi-
tions. ADS tubing is used on new proj-
ecls as well as to correct problems
caused by excess waler in existing
railbeds, ADS performs under severe
loading applications, making i ideal for
raitroad bed drainage.

Grain/Commodity
Aeration

ADS aeration pipe can be gasily
adapted to all types of grain storage
faciiities (temporary as well as perma-
nent), including metal buildings, round
siios and wooden bins, resulting in
uniform air flow,

Technical Noles

ADS corrugated polyethylene tubing is
struciurally designed to be used as cul-
veri pipe and for other heavy duly
drainage applications. This corrugated
pipe may aiso be adapted lo other
drainage needs.

Applicable Specifications and

Installation Guidelines

1. ASTMF 405, Standard Specilication
for Corrugaled Polyethylene Tubing
and Fittings.

2. ASTMF 667, Standard Specification

for L.arge Diameter Corrugated Poly-

eihgtene Tubing and Fittings.

AASHTO M 252, Standard Specifi-

cation for Polyethylene Corrugated

Drainage Tubing.

4. AASHTO M 294, Standard Sﬁecifi—
calion for Corrugated Polyethylene
Pipe, 12"to 24" diameter.

5. ADS Instailation Guidelines for Cul-
verl and Other Heavy-Duty Drainage
Applications.

ool forithe ARS
cpreen slripe.

1t's your sign of quality—
#1 inthe land.

DS

ADVANCED DRAINAGE SYSTEMS, INC.




Easy-to—use heavy-duty ADS f1tt1ngs

Spiit Coupling Snap Coupilng

I-311 8% a3t

£7-411 10°-10%1 -2 §-612
§-511 121211 4"-412 §'-812
6°-811 151511 §-512 10°-1012
Snap Tes Saddle Tae
™
4
3-321 §°-525 4"-443 67-646
4421 6626 5°-545 8-B43
Spin-on Couplings . Spilt End Cap

37331 8- B31

47431 107-1031

18"-1811 5-531 127121

24--2411 6"-831 15°-1531
Perforated Tubing Non-Perforated Tubing

SPHBTT

NERERRN

1M

3-3061-300 Coils 3°-351-300" Coils
4°-401-250° Coils "~451-260° Coils
5-501-155" Coils §*-651-165" Coils
6°-601-100" Coils 6°-65-100" Coils
B-B0t— 20’ Lenglhs B-851-20"Longths
10°-1041-20" Lenglhs 13°-1051-20" Lenglhs
12"-1201-20" Lenglhs t2"+1251-20" Lenglhs
15°-1501-20" Lenglhs £5"-1551-20" Lenglhs
18"~ 1801-20" Lengths 18°-5851-20" Lenglhs
(30t anca 401 also availablein {351 and 451 aiso available in
bundles of tan~10" lengths } bundies ol1en-10" lengths )

Advanced Drainage Systems, Inc.,
is Amarica’s leading manufacturer of
guality corrugated polysthylene pipe.
Manufactured of selected polyethylens
resins, ADS pips meets the stricles!
product quality standards and industry
specifications.

in addition, ADS manufactures a
complete line of filtings and couplings,
simplifying instaltations for highway and
construction drainage applicalions.

From coast to coas!l, ADS tubing is
available through the Industry's most
extensive distribution network. Forthe
name of your local distributor, contact
the nearast ADS sales office.

Frasist onp he ADS graan

Internat
Internal Coupler Reducing Couplar Raducing Coupler
T, i

& . ‘ . “'}
. 4 x3"-314 8"x8-818
;:g:g S'x4-514 10"k 8-1018
&-§15 -4"-425 5'x4-6|4 12 x10™-1210
B~a15 65526 B x5~-516 15" x 1271512

Downspoul Adapler L

-~ 364 (3
341 “ 541 . 4*r 464 (2

4441 B-641 4 — 465 (3

Snap Adapter

b

.

3362 6°-662
4~ 462 8"-862

5562
Protactive Wisp
45°ELL
|
f_/ 4-445
Heavy Duly Tubing SO"ELL
Sock Perl, Non-Perd.
BralnGuards  373-300" Coils §-801  851-20 Lenglhs
3-372 473-250" Coll 10°-4001  1051-20° Lengths
472 573-165" Colla t2'-1201  1251-20" Langths
g'—g;g 3%35 é"f’.ﬁ;’{»’,% 15°-1501  1551-20' Lengths
- mel 18°-1801  1851-20° Lengths
§°-872 1073-20"Lengihs 4. n4ny  2451-20° Lengths

10°-1072 12°-1273-20" Lengths
1-fg7e 15-1573-20 Lengths

Vax 214)
Vax 244 -.322 *-522
x4Ya) 422 6622
Reducing Tes (Multiple)
644-6"10676" 105
B lo 476" 103"
B44-8 mara te 6"
B'to 578" o 4"

1044 :g'loéﬂ‘:"rﬂ 18"

1244-12710 127112710 !D"
12710 8"

1544- 15't015115‘|o1?'
15°te 10°
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NEW ENGLAND

Ludiow, MA 1-800-733-9080
NORTHEAST

Wilkes-Barra, PA 1-800-733-6564
ATLANTIC COAST

Chariotia, NC 1-800-733-6133
SOUTHEAST

Longwood, FL 1-800-733-1974
MID SOUTH

Brentwood, TN 1-800-733-9987
OHIO

London, OH 1-800-733-9554

It's your sign of quamy—#l in the land.

Corpotate Olﬂce

3300 Riverside Drive

Columbus, Ohic 43221
(64) 457-3051 LM.AJVH'—"

ADWNCED DRAINAGE BYSTEMS. FM’.‘

MICHIGAN

Owosso, Ml 1-800-733-5208
NORTH CENTRAL

Monticallo, Il 1-B0G-733-0448
MIDWEST

fowa City, 1A 1-800-733-3688
NORTHWEST

Washougal, WA 1-800-733-8522
SOUTHWEST

Madera, CA 1-800-733-1993
SOUTH CENTRAL

Dallag, TX 1-800-733-8676

siripe,



DVEEL CESIMNG oy LndE GlRs
PLPE LNDER Zenn

SEAMLESS BLACK STEEL PIPE

e | iaches tnchos Per foat Schadeiy Ho. APISLIA-53 A-108
5" 5563 | 375 20.78 8O XS 2,480.08 2,736.33
500 27.04 120 3,014.68 4,278.92
625 32.96 160 4,914.80 5,365.90
750 38.55 XX-Hvy. 5,748.82 6,276.47
BYelR o605 | ¥ 80N T 18,070k Jhed0 SIS 511,826,515 [ 15:2,040.63. 103
432 28.57 80XS 2,793.49 3,117.81
562 36.39 120 4,300.25 4,746.88
719 45.35 160 5,583.03 6,150.06
864 53.16 XXS 6,542.32 7,206.77
L [T e R S T T T S
43,39 BOXS 4,210.62 4,701.48
o 60.71 120 7,464.95 8,223.10
72.42 XXS 8,903.86 9,808.14
74.69 160 9,186.58 10,119.56
1100 [ 110.760% |igians T T 20,48 B 40 SUTh -7 19,008 1L s iR ara.o00.57 o)
54.74 60XS 5,355.35 5,076.21
64.43 80 7,976.76 8,783.70
89.29 120 11,060.65 12,179.58
115.64 160 14,928.80 16,405.03
A E1aYs0., "‘37% 49585 &astdri it |t 479550 ] 1sie 6,209,081t
406 53.52 5,167.14 5,771.16
500 65.42 XS 6,316.44 7,054.81
— gl 8B 88.63 80 10,779.25 11,860.56
| 844 | 10792 100 13,054.23 14,387.97
- 1.000 | 12549 120 XXS 15,268.29 16,828.25
1312 | 16027 160 10,501.04 21,494.47
G147 40008, f,,.a:fsék oL bR B0 ST RS e 5 i i 6,165 e
72.09 7,677.18 8,523.62
|50 | 013 | o  13,538.54 14,886.01
6 24,129.23 26,530.80
4| 5160008 [ 8268 R S S a7 B0 {8
500 82.77 40XS 8,616.01 .
— = 656 | 10750 60 14,760.83
844 | 136.61 80 18,756.62
11031 | 16482 100 22,628.80
1594 | 24525 160 33,681.87
37 O S0 B0 S T T S IRy 704,60 %0 [ Aen B U5 851 )
438 82.15 30 9,005.57 0,082.08
500 9345 XS 10,058.47 11,160.82
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January 30, 1955

Mr., Brian Dyer

Briarwood Contracting Group

1015 sawmill River md., Bldg., S

Yonkers, Ny 10710

RE: Steel casing for Project in Bronx, Ny
12 3/4™ 0.D. % ,687 Wall beveled ends
20'-22' lengths (6 pCs.)

16" 0.D., x .658 Wall beveled ends
20' length (1 pc.)

Above pipe is new domestic seamless structural grade steel pipa.

Regards,

\Jorn Granoe

Thomas P. Connor
Nertheast Representative

TPC/5a

1787 SENTRY PARKWAY WEST « BLUE BELL, PA 19422 - PHONE: (245) 540-2253 - FAX: (245) 540.2249
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Dimensions & Pressure Ratings
1 0 0 0 Series Pipe

Dimensions - inches Packaging
Weight] Nominal| Approx.]| Min. per
Size|SOR bs. | 00D 10 | wall | troeklosd
Dimensions - inches Packaging -
PSl |weight| Nominal| Approx.{ Min. per 13.5)% 71.86] 28.000 | 23.852 | 2.074{10 jts.per
Size(SOR 1073.¢] bs. | O D 10 | usll | trucklosd 15.5 63.28] i | 24.388 | 1.806]lcose {oad
17 58.04 24.706 | 1.647
42.71) 18.000 | 14.000 | 2.000 28"119 52.29 25.032 | 1.474) ¢ jts.per
15,76 i 16.728 | 1,638 27 jts.per 21 47.55 25.334 | 1.333[strip load
29.69 15.334 | 1.333] loose load éé 18.80 25.846 | 1.077
26,14 15.678 | 1.161 32.50% Ity 26.276 | 0.842
180 23.99 15.882 | 1.059| 20 jts.per
21.60 16.106 | 0,947 strip load
19.65 16.285 | 0.857 13.5)4 82.50 25.556 | 2.2221 9 jts.per
14.03 16.616 | 0.692 15.5 r2.82 26,130 1 1.935lcose toad
12.94 16.892 | 0.554 “ 30“!17 66,64 26,470 | 1.765
19 60.02 26.842 | 1.579! 9 jts.per
2t 56.61 27.142 | 1,429]strip load
4415 16.364 | 1.818] 20 jts.per 24 44.54 27.692 | 1.154
36,66 17.038 | 1.481] loose load| f—4—=i32.5|; 35.92 28.154 | 0.923
32.¢27 17.420 | 1.290
201 29.60 17.648 | 1.176| 146 jts.per
26.468 17.894 | 1.053} strip load 15.5]% 80.04] 31.496 | 27.432 | 2.032
24,26 18.096 | 0.952 - 17 73,45 .3 27.790 | 1.853
19.7¢9 18.462 | 0.746% . 800|19 66.17 28.180 | 1.458
15,96 18,770 | 0.5615 ' me j2t 60,19 28,496 | 1.500
25 49.07 29.074 | 1., 2110 ¢ jts.per
32.5% 39.59 29.558 | 0.969 Jloose load
51.04 17.590 | 1.955] 18 jts.per
42.38 18.314 | 1.593] loose load 15.5(% 82.64| 32.000 | 27.870 | 2.065] & jts.per
37.30 18.726 | 1.387 175 75.79 28.236 | 1,882 ktrip toad
21,5 34.23 18.970 | 1.265| 16 jrs.per 2eit9 68.28 28,632 | 1.684
30.84 19.236 | 1,132 strip load 21 62.13 28.952 | 1.524
28.05 19.452 | 1.024 26 50,68 29.538 | 1.2%
22.88 19.846 | 0.827 : 32.50% 40,89 30.030 | 0.985
18.46 20,176 | 0.662
85.58] 34.000 | 30.000 | 2.000
53.43 18.000 | 2.000 77.07 30.422 | 1.789
44,38 18.740 { 1.630 70.13 30.762 | 1.819
39.04 19.162 | 1.419 §7.22 31.384 | 1.308f & jts.per
22n 35.83 19.412 | 1.294 6,14 31.908 | 1.046]toose load
12.28 19.684 § 1.158
937 19.906 | 1.048 95.96| 36.000 | 31,764 | 2.118] 4 jts.per
23.95 20.308 | 0.846) 14 jta.per 86,44 32.210 | 1.895strip load
19.32 20,4646 | 0.677] loose Load 78.61 32.572 | 1.4
64,15 33.230 { 1.385%
63.591 24.000 | 19.438 | 2,182 12 jts.per 5t1.74 33,78 | 1.108
52.81 20,444 | 1.778] strip load
46,47 20.904 | 1,548 -
24" 42.65 21.176 | 1.412 105,36 315,226 | 2.072
38.41 21.474 | 1.263 1000 il 94,04 35.620 | 1.875
34.95 21714 | 1.143 m 76,469 36.342 | 1.514] & jus.per
28,50 22.1%4 | 0.923 61.85 36.948 i 1.211]locose toad
22.98 22.524 | 0.738 -
42 87.27! 42,000 | 38.770 | 1.815§ & jts.per
70.39| 4.3 39.416 | 1.292strip load
61.97 22,148 | 1.928] 12 jts.per —
54.55 22.646 | 1.677] loose load 1200{ 26 % SAZI110,45] 47.264 | 43.610 | 1.817
50.03 22.942 | 1.5 m 3253 515 89.11] . 44,336 | 1.454
26n 45.07 23.264 | 1.388] 9 jts.per
41,01 23,524 | 1.238{ strip load —
33.45 24.000 | 1.000 S4u r- IS 6&% 144 .30 5&.900 49.846 | 2.077 1 joint
26.98 24.400 | 0.800 32.5[¢ SU5{118.42) £.3 | 50.676 | 1.662| per trk.
B Ffor SI1ZEs and/or $DRs not listed, contact your Phillips Driscopipe representative.
Approximate ID = Nominal OO -- (2 times Min.Wall) Zs

Pressure rating » R 8 73.6 deg. F

o0
SOR (Standard Dimension Ratlo) =
aln ol s = hydrostatic design stress (800 pei)

Page 2 2-91%
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{

Driscopipe-
Engineering
Characteristics

Introduction

Driscopipe high density polyethylene piping systems
offer the modern engineer the opportunily to take
advantage of the unusua characteristics of these
Mmalerials and use them to solve many old problems
and o design systems for applications where
tradiitional materiais are eilhiar unsuitable or too
expensive. When compared to the older traditional
piping materials, Driscopipe polyethylene piping
syslems offer a new freedom in environmental
design, extended service life, significant savings for
instaflalion laber and equipment costs, and reduced
mainienance for pipeline systems where operaling
conditions are within the pressure and temperature
Capabilities of the material.

This brochure outlines the Engineering
Characteristics of Driscopipe high density
potyethylene pipe and fitings and points out many of
the advantages and benefits to be realized through
the use of these systems. The discussion is directed .
prirarily ioward the large diameter (3 through 54°)
Driscopipe 8600 and Oriscopipe 1000 Industria! and
Municipal product fines. However, these engineering
Characleristics are also typical of olher Driscopipe
polyethylene product lines.

Physical Properties

Driscopipe 8600 is Manufaciured from Marlex
M-8000 very high molecular weight high density

PE 3408 resin. Pipe and filtings made from Marlex
M-8000 are extremely tough and durable, and
Possess exceptional fong term slrength. Marlex
M-8000is a proprietary product and is extruded only
by Phillips Driscopipe, Inc.

Driscopipe 1000 is manufactured from Matlex
TR-480, a PE 3408 polyethylene pipe resinin a
molecular weight range which permits the pipe to be
extruded by conventional methods. in this respect,
Driscopipe 1000 s comparable to other extra high
molecufar weight, high density, PE 3408 polyethylene
Pipes commercially available in North America.

Sheets detailing typical physical properties for
Driscopipe 1000 and Driscopipe 8600 are available
upon request,

Long Term Hydrostatic Strength

One of the outstanding engineering characteristics of
Driscopipe high density polyethylene pipe is its leng
term hydrostatic strength under various thermal and
environmental conditions. Life expectancy is
Conservatively estimated to be in excess of 50 years
using the standard design basis, This strength is
determined by standardized methods and
procedures which the plastic pipe industry has used
for many years to evaluate the fong term strength of
all types of plastic pipe.

Pipe hoop stress versus time {o failure plots of tong
term hydrostatic pressure data for thermoplaslic pipe
have been studied and analyzed for many years. The
Mmathematical equations used 1o evaluate the test
data and extrapolate valyes to longer periods of time
were chosen after careful evaluation of more than
1,000 sets of long term test data representing more
than 400 plastic pipe compounds. Continued lesting
onnew compounds and extended testing of older
compounds have proven the vaiidity of these test
methods. Actual data from more than 11% years
{109,000 hours) of continuous lesling shows the
industry methods to be slightly conservative in that
actual values are slightly higher than those calculated
by the industry-accepted ASTM method.

The reduction in strength which occurs with lime, as
indicated by the stress-life Curves, does not represent
a strength degradation of the material but is more in
the nature of a relaxation effect. Plasljc pipe samples
which have been on test for pericds up 1o 70,000
hours have been de-pressurized and checked for
permaneni reduction of strength by using the quick-
burst test. No loss has been found when compared
to samples previously quick-burst from the same

test lot.

All evidence confirms that the methods used to
predict the long term strength of piastic pipe are
sound methods. Through the years, these policies
and procedures, used to develop recommended
hydrostatic design strengths, have influenced
manufacturers 1o research and develop improved
piping products such as Driscopipe 8600 and
Driscopipe 1000.

Typical calculated long term strengths are shown
befow:

Long Term Strength @ 73.4°F(23°C)

Hoop
Time e .. . Stress,psi
100,000 hrs. (11.43 yrs.) 1635
438,000 hrs. (50 yrs.) 1604
500,000 hrs. (57 yrs.) 1601
1000000 s (114yrs) e 1986
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The 114-year long lerm strength has been included to
show more about the nalure of the method used by
the industry to evaluate the long term strength of
plastic pipe and to illustrate the very slow reduction in
strength as time progresses.

Long term hoop stresses for design purposes are
normally selected at a level which is much lower than
the long term strength of the materials. This ensures
that the pipe is operating in a hoop stress range
where creep {relaxation) of the materials is nil and
assures service fife in excess of 50 years. Design
stress levels are discussed further in the nexi section,

The long term hydrostatic tests are conducted by
using ASTM standard test procedures which may be
applied to alt types of plastic pipe (ASTM D 1598 Test
for Time-to-Failure of Plastic Pipe Under Constant
Inlernal Pressure). Stress-iife iests are conducted by
using numerous pipe samples which are filled with
water (or other environmental fluids) and subjecied to
a controlled pressure at a controlled temperature.

Figure 1
Stress-Life
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Samples are held on test until they fail. The pressure,
temperature and time-to-failure data from all samples
are used to calculate and plot stress-ile curves for
the particular type pipe being tested (ASTM D 2837
Obtaining Hydrostatic Design Basis for Thermoptaslic
Pipe Materials). This dala is then used to predict the
probable safe life of the pipe at various stress levels
(working pressures) and various temperatures.
Because it is not practical to test at all temperature
levels, these tests are generally conducted at
temperatures of 73.4°F and one or more higher
temperatures such as 100°F, 120°F and 140°%k

These stress-life curves give a relationship of the
expected life span of the pipe when subjecled to
various internal stress levels {(working pressures) at
various temperatures. By comparing stress-fife
curves, one can compare relative long term
performance ability of different plastic pipes. Slress-
life curves for Driscopipe 8600 and Driscopipe 1600
are shown in Figure 1.

f Driscopipe® 8600 and Driscopipe® 1000
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.{ These stress-life curves were obtained using waler as

“the lest redium. However, years of laboratory testing
—-and field experience have shown that these same
Curves may be used o design Driscopipe systerns
for natural gas, salt water, sewage and hundreds of
other industrial and municipal fluids, mixlures and
effluents. The long term strength of Driscopipe
indicated by ihese curves must be de-rated in some
environmental circumstances, such as in the
presence of liquid hydrocarbons or abrasive fluids,
although the pipe is very suitable for use in these
environments. An outstanding engineering
advantage of Driscopipe is its exceptionally long term
service life in the presence of internal and external
corrosive service conditions.

Design Pressure Ratings

Since plastic pipe was introduced in the late 50s, the
safety factor for design of water systems at standard
temperature has been 2 1o 1. The 2:1 design factor
which was officially adopled by the plastic pipe
industry in 1963, was based on allowances for many
sources of variation, The guiding principle has always
been to make the selection Cn a conservatlive basis
but not to be unreasonably conservalive.

The sources of variation for which allowances are
made include ... variation in test methods and
procedures among laboratories variation among
lots of the same compound ... variation of Iots of pipe
from the compound in different plants and from
different extruders . . variation in compounds of the
Same generai class ... variations in handling and
installation techniques .. variation in operating
pressures (water hammer and surge) ... a strength-
time allowance to give service life well beyond 50
years.... and. finally, the great unknown. Fach of the

factors was judged to reduce the 100,000 hour
design strength by 5%-10% or 20% ... for a totai of
100% ... or a design factor of 2-1, This is why
poiyethylene pipe, with a designated 100,000 hour
strength of 1600 psi at 73.4°F has a hydrostatic
design strength of 800 psi hoop stress.

The design pressures for Driscopipe are determined
by the following equation, adopted internationally by
the industry for this purpose:

e 25 =oa_ b
P"SDR—1XF or Pm2SDq2xF
Where: D= Specified Outside Diameter, Inches
Pz Design Pressure, psi

S Long Term Hydrostatic Strength,
psi, at the design lemperature

t= Minimum Wall Thickness, inches

F= Service Design Factor

SDR = Standard Dimension Ratio of D/t

The traditional Service Design Factor for waler at
standard temperature (73.4°F) is one-half {.5). The
Service Design Factor for oif or liquid hydrocarbons
i50.25 @ 73°F The service design factor may be
adjusied by the design engineer to reflect the
particular conditions anticipated for the application.
The temperature sefected for design should consider
both internal and external conditions. The design
temperature shouid be based on the temperaiure of
the pipe itself. For practical purposes, it is safer to
design to the highest temperature,

The design service factor for water may alsc be used
for solutions of inorganic salts, alkaline fluids, non-
oxidizing acids, low concentrations of oxidizing acids
and many other solutions, See the discussion on
chemical resistance for more information.
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All standard design pressure ratings shown in
Driscopipe literature are based on water al 73.4°%F
temperalure; ie, a safety factor of 2:1 based on the
long term hydrostatic strength of the material.
Driscopipe is applicable at pressures from 0 to 265
psi and temperatures from below 32°F up to 180°F
Standard Dimension Ratios (SOR) are available from
SDR32.5103DR 7.0

Flow Characteristics

Driscopipe polyethylene has excelient fiow
characieristics as compared to traditional materials.
An extremely smooth interior surface offers low
resistance 1o flow. It mairtains these excellent flow
properties throughout its service life in most
applications due to the inherent chemical and
abrasion resistance of the material. Because of
smooth walls and the non-wetting characteristic of
polyethylene, higher flow capacity and less friction
loss is possible with Driscopipe. Inmany cases this
higher flow capacity may permit the use of smaller
pipe at a iower cost.

A “C” factor of 155 is commonly used in the Hazen-
Williams formula for calculating flow in pressure
applications. For gravity flow, an “n” factor of .009 is
used in Manning’s formula.

Experimental test data regarding pumping and
pressure drop through Driscopipe is available upon
request. This study compares the flow through 8"
Driscopipe with and without internal fusion beads
using clear water. It also inctudes flow data for some
clay-water slurries and clay-water-sand slurries.
Velocities up 1o 20 fps are studied. Data includes
delermination of Hazen-Wilkams “C” {actor, Reynolds
number, boundry drag, relative roughness, sand

grain roughness and friction loss at various velocities.

Lightweight — Flexible

The inherent light weight and flexibility of Driscopipe
provides many cost saving benelfits related to
handling, storage, hauling, unicading. stringing,
joining and instaliation. Because of its light weight,
Driscopipe can be moved, handled and piaced in the
ditch with smaller and fess expensive construction
equipment. Usually, manpower requirements are also
reduced.

Driscopipe weighs less than water; it has a specific
gravity of .955-.957. Because it will float, it can be
joined in tong strings and easily towed into position on
job sites where water is encountered. The
combination of light weight and flexibility provides
opportunity 1o fusion join the pipe in a convenient
work area and pull itinto position in dilficult work
areas where terrain or other obstacles present
installation problems. The pipe can be joined above
ground and rolied or lowered into the trench thus
allowing the use of smalter trench widihs and
eliminating the necesstly of placing men and
equipment inside the trench. Such installation
methods can dramaltically reduce the time required
for instaliation in many instances.

The flexibility of Driscopipe allows it to be curved over,
under and around obstacles and to make elevation
and directional changes, thus elminating fitlings and
reducing instaliation costs. The pipe can be cold bent
as it is instalied to a radius of 20-40 times the pipe
diameter. This flexibility and the butt fusion joining
method make Driscopipe-ideally suited for inserting it
inside older piping systems 10 renew and renovaie
such systems at a much lower cosl than would be
possible olherwise.

Pipe flexibility and toughness also allow small
diameter Driscopipe 10 be plowed-in or pulled-in with
suitable equipment.

3



Toughness — “Ductile PE Pipe”

.The overall "toughness” of Driscopipe is an important
characteristic of the pipe which is derived from many
of the chemical and physical properties of the
malenial as well as the extrusion method. The pipeis
ductile. it flexes, bends and ahsorbs impact loads
over a wide temperature range of — 180°F uplo
+180°F This inherent resiliency and flexibility allow
the pipe to absorb surge pressures, vibration and
stresses caused by soil movement. Driscopipe can
be deformed without permanent damage and with no
adverse effect on long term service life, |t is flexible
for contouring to instalfation conditions. The
toughness of Driscopipe is one of its outstanding
engineering characteristics leading to innovative
piping design.
Even though “toughness” has become generally
recognized by the industry as a highly desirable
characteristic ... there is no standard test which can
be used to directly compare the "loughness” among
Polyethylenes . .. as well as among the different
plastic materials which are considered suitable for
Diping.
A “toughness” test has not been devised is simply
because itis influenced by so many of the physical
and chemical properties of the material. The extreme
toughness of Driscopipe has been noted as one of its
outstanding features since its introduction to the
industry ... yet 1o explain “loughness”, many
properties are discussed and demonstrated. o
obtair a complele evaiuation of the loughness of g
plastic material, it is necessary 10 see demonstrations

of tests and to conduct some tests in person in order
to compare it with materials which are more familiar,
such as cast iron, steel, cement, copper, elc.

Toughness is related 16 . .. Environmental Stress
Crack Resistance (ESCR) ... Notch sensitivily ...
Resistance to secondary stresses from external
loading ... impact strength ... Tear strength ...
Flexibility ... Kink resistance ... Abrasion and scratch
resistance ... Flexural strength . .. Elongation ...
Chemical resistance ... Tensile strength ... Ductility ...
Creep resistance ., Temperature resistance ...
Density ... Molecular weight ... and the thermoplastic
nature of the material. Par of the toughness of any
polyethylene material can be attributed 1o its flexibifity,
flexural strength and impact resistance as compared
to the more rigid thermoplastic malerials such as
PVC. Polyethylene is ductile and will elongate many
times more than PVC. Consequently, it will absorb
more impact without damage or failure. PE will flex or
elongate and stress relieve itself rather than tuplure,
Generally, impact strength is greater for the higher
motecular weight PE resins. Impact resistance is also
important from the standpoint of a piping system
being able to absorb energy imposed on it by
external forces.

The expansive force of water freezing inside
Driscopipe will not damageit.

ESCR is one of the properties closely refated to
"toughness” and has been studied as a possibile
means to define and measure toughness. The
exceptional resistance of Driscopipe 8600 to
environmental stress cracking as compared to other
PE materiafs is discussed further in the next section.
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Driscopipe 8600 is unigue and differs from
Driscopipe 1000 and from all olher polyethylene
pipes. Driscopipe 8600 exhibits a superior toughness
which gives the pipe the highest impact strength,
highest tear strengih and lowest notch sensitivity of
any polyethylene pipe currently available. Driscopipe
8600 offers the highest resistance to culs, scratches
and abrasions which occur when handling and
installing the pipe.

These properties are maintained throughout its
temperature range without a loss of ductility or
reduced resistance to notch sensitivity. Driscopipe
has been successfully installed in numerous arctic
applications. Some of these applications have
inciuded direct burial in the unstable arctic
permafrost,

To learn mare of the relative toughness of Driscopipe
8600, we encourage you 10 take a piece of pipe with
a butt fusion joint and try to tear it up without using
sharp tools. Pound it fiat with a sledge hammer ...
slam it against a corner of angle iron ... run aver it with
atruck ... then do the same with steel, copper, PVC,
castiron and lhe less rugged PEs. It's not very
scientific ... but we believe you'll be convinced that
Driscopipe 8600 has extremely high toughness. We
have evaluated Driscopipe many times in laboratory
and field test experiments to demonstrate and prove
this toughness.

+ One excellent indicator of the refative toughness of
Driscopipe 8600, as compared lo other
polyethylene pipe materials, can be observed in the
ASTM Standard Test for determination of flow rate
of the thermoplastic materials.

When Driscopipe 8600 is heated to 190°C (374°F)

to measure the flow rate, it requires 432 .5 pounds/
sq. in. force, applied for 10 minutes, to flow 1'%
grams of 8600 material through the orifice of the test
unit! Other commercially available polyethylene
pipe materials will flow 10 to 20 times this amount
under the same conditions.

+ When Driscopipe 8600 is healed to 475-500°F to
melt it for fusion joining, it requires 150 pounds
pressure per square inch of material to make the
melled surtaces flow together. This is another
indicator of loughness. Other commercialty
available polyethylene pipe materials require about
one-hall that amount of pressure and some
competitive pipes require less than 25 psi!

* Driscopipe 8600 has been pressure lested for
long periods al temperatures up to 140°F and

- performance requirements at these high
lemperatures can be used in purchase
specifications to assure that the user is gelting
the highest performing polyethylene pipe,




Environmental Stress Crack Resistance

The most recent ASTM specificalion written to identify
polyethylene plastic pipe and fittings materials is
ASTM D 3350, “Polyethylene Plastics Pipe and
Fittings Materials", adopted in 1974. This specification
uses six (6) properties to classify PE malerial ... one
of these is ESCR, '

ASTM D 3350 fists three cell limits for ESCR
classification which use the ESCR leg outlined in
ASTM D 1693, Test Method for Environmental Stress
Cracking of Ethylene Plastics. The cell fimits are:

Test
Cell Condition Test  Percent of Test
Classification ASTM  Duration Failures Temp,
Limit D 1693 Hours  Allowed °C
1 A 48 50 50°
2 B 24 50 50°
3 C 192 20 100°

Minimum Notch for Ais .020": for B and Cis 12"
Minimum Thickness for A is 1207 forB and Cis .070".
Aand B use a diluted aquecus solution reagert, C
uses {ull strength reagent.

This method of lesting for ESCR was first written in
1959 and was developed primarily o evaluate
polyethylene as a jacketing material for power and
communications cable. Although the method requires
the use of laboratory compression molded
specimens rather than pipe, it became he generaily
accepted method for evaluating ESCR of PE
malerials used for piping. s wide use was
responsible for its inciusion in ASTM D 3550 to
describe one of the six primary properties of a PE
pipe material.

The test method, ASTM D-1693, is an accelerated lest
method to determine the resistance of a polyethylene
material to environmental stress cracking. ltis a
measure of the ability of the polyethylene to withstand
secondary stress loadings. These loadings are
typically thought of as low-level, long-term, extermnal
stresses which may act upon the polyethylene pipe

in field instalations.

Under conditions of the test, high local muttiaxial
stresses are devefoped through the introduction of a
controlled imperfection (notch). The notched sample
is subjected to an elevaled temperature bath of a
surface active agent. Environmental stress cracking
has been found to occur most readily under such
conditions.

Anote in the test specifications states that, generally,
low density (Type 1) polyethylenes are tested under
Condition A, medium and high density (Type il and
Type Ilf) polyethylenes are generally tested under
Condition B and high density resins with high mell
viscaosity, such as pipe Qrade P34, are tested under
Condition C.

As pipe grade polyethylenes have improved. the
testing requirements of ASTM - 1693 have become
less stringent for P34 pipe grade polyethylenes such
as Driscopipe 8600 and Driscopipe 1000. As a result,
a more severe stress crack resistance lest

has been developed 10 evaluate high density
polyethylene pipe. The ASTM F-1248 stress crack
resistance test method was developed by a gas
distribution company for quality controt purposes and
is often referred 1o as Ring ESCR since it tesls actual
produced pipe ring samples rather than molded
specimens.
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ASTM E-1248 utilizes rings cut from a pipe sample.
The rings are notched on one side and compressed
between parallel plates until the distance between the
plates is three times the specified pipe minimum wall
thickness. The compressed ring samples are
subjected to an elevaled temperature bath of a
surface active agent and visibly inspected for crack
formation or propagation.

The Ring ESCR test provides useful information
regarding the different polyethylene pipe grade
materials. Driscopipe 8600 shows no tendency for
sample failures when tested in excess of 10,000
hours. This further reinforces the unigue ability of
Driscopipe 8600 to provide the highest degree of
resistance to the external stresses inherentto a
pipeline installation.

Driscopipe 1000, an extra high motecular weight
HDPE pipe, will exhibit a ring ESCR of Fg,>1000
hours. Other lower molecular weight pipes may
exhibit lower Fgqy values.

Chemical Corrosion Resistance

The outstanding resistance of Driscopipe to attack by
most chemicals makes it suitable to transport these
chemicals or to be installed in an environment where
these chemicals are present. Factors which
determine the suitabiiity and service life of each
particular appiication include the specific chemical
and ils concentration, pressure, temperalure, period
of comtact and service conditions which may
introduce stress concentrations in the pipe or fittings.

Driscopipe is, for all practical purposes, chemically
iner within its temperature use range. This
advantageous enginesring characteristic is one of
the primary reasons for the wide use of Driscopipein
industrial applications. It does not rot, rust, pit,
corrode or lose wall thickness through chemical or
electrical reaction with the surrounding soil, whether
acid, alkaline, wet or dry. It neither supports the
growih of, nor is affected by, algae, bacteria or fungi
and is resistant 10 marine biclogical attack. it contains
no ingredients which make it attractive to rodents,
gophers, elc.

Information relative to the resistance of Driscopipe to
a wide range of chemicals is shown in the following
tables. This information is based on results of
immersion tests (usually 3 months) at various
temperatures. Changes in tensile strength and
elongation are evaluated at a rapid strain rate to
emphasize any strength decay in the material.

Most acids, bases and other chemicals can de
transported by Driscopipe using the same design
parameters as would apply o waler, natural or
manutactured gas and water solutions of inorganic
salts. Strong oxidizing agents such as fuming sulfuric
acid may adversely affect the pipe. depending upon
concentration, temperature and period of contact. In
many cases, such as gravity flow waste lines, these
chemicals can be handled because of diiution and
intermittent flow.

Some chemicals, such as all types of liquid
hydrocarbons, will mechanically absorb into the wall
of the pipe and cause a recuction in hoop stress bul
this does not degrade the material. This effect is
temporary if exposure is intermittent. Where exposure
is continuous, it is necessary to derale the pressure
capability of the pipe for long term service. This
includes such products as gasoline, ethyl alcohol,
benzene, carbon tetrachloride, crude and refined
oils, etc. Where 5-100% hydrocarbon fiquids are
continuously present in a pressure system, a Service
design factor of .25 shouid be used 1o calculate
design pressures instead of the service design factor
of .5 used with water.

23 1
P_SDR—1XF or P_st—tXF
Where: D= Qulside Diameter, Inches
P = Design Pressure, psi
S= Leng Term Hydrostatic Strength,

psi, at the design temperature
= Minimurm Wall Thickness, inches
Fe Service Design Factor
SDR ==

Standard Dimension Ratio of DA

™



"S- Satistactory

U - Unsatisfactory
"M~ Marginal

N — Not known

All concentralions are 100% unless

noted otherwise.

On reagents marked marginal,
chemical attack wili be recognized by
aloss of physical properties of the pipe
which may require a change in design

factors.

Reagent

70°F  140°F
{21°C) (60°C)

CHEMICAL RESISTANCE OF DRISCOPIPE

Acelic Acig 1-10%
Acetic Acid 10-60%
Acetic Acid B3-100%
Acelone

Acrylic Emuisions

Aluminum Chioride-Ditute
Aluminum Chioride Conc.
Algminum Fluoride Cong.
Alumirim Sulfale Conc.
Alums (Al Types) Cone.

Ammonia 100% Dry Gas
Ammonium Carbonale
Ammgnium Chioride Satd
Ammonivm Fluoride 20%

S
8
S
M
S
S
5
5
S
S
S
S
S
S

Ammonium Hydroxide 0.86 5.6. §
Ammaonium Metaphosphate Satd S

Ammonium Nitrale Satd
Ammeonium Persullate Salg
Ammonium Suilale Satd
Ammenium Sulfide Sat'y

Ammonium Thiocyanate Satd
Amyl Acetate

Amyl Alcohot 100%

Ayl Chloride 10035

Anilina 100%

Aantimony Chloride
Agua Regia

Barium Carbonate Satd
Barium Chloride
Barium Hydroxide

Barium Suliate Satg
Barium Sulfide Satd
Beer

Benzene

Benzene Sulionic Acid

Bismuth Carbonate Satd
Bleach Lye 10%

Black Liquor

Borax Cold Satd

Boric Acid Ditute

5

8
S
S
S
M
3
N
S
5
U
]
5
§
s
s
S
M
8
5
5
g
S
S

S
M
Y
U
S
bS]
3
S
5
S
S
5
S
S
S
]
S
S
S
S
8
u
5
U
N
S
U
S
S
S
s
8
S
u
S
S
S
S
5
§

T0°F  440°F 70°F  140°F
Reagent {21°C) {60°C) Reagent (21°C} (s0°C)
Boric Acid Cone. Biazo Salls
Bromic Acid 10% Diethyfene Giyco!
Bremine Liquid 100% Diglycotic Acid

Butanediol 10%
Butanediof 0%

Bulanediol 100%

Butyl Alcohoi 100%
Calcium Bisuflide
Calcium Carbonate Satd
Calcium Chiorate Satd

Calcium Chicride Sat'd
Calcium Hydroxide

Calcium Hypochtorite BUGH Sof.

Calcium Nitrata 50%
Calciurn Sulfate

Camphor Qil

Carbor: Dioxide 10G% Dry
Carbon Dioxide 100% Wet
Carbon Digxide Cold Satd
Carbon Disullide

Carbon Monoxide
Carbon Tefrachioride
Carbonic Acid

Castor il Conc.
Chlorine Dry Gas 100%

Chlorineg Moist Gas
Chiorine Liquid
Chiorobenzene
Chlorotorm
Chlorosufionic Acid 100%

Chrome Akum Satd
Chromic Acid 20%
Chromic Acid Up to 50%

Chromic Acid and Suliric Acid

Cider

Citric Acid Satd
Cocenut Qi Aicohols
Cola Concentrates
Copper Chloride Satd
Copper Cyanide Satd
Copper Fluatide 2%
Copper Nitrate Satd
Copper Suifate Dilute
Copper Sulfate Sard
Cotlonseed Oit

Crude Oil*

Cuprous Chiloride Satd
Cychohexanol
Cyclohexanone
Detergents Synthetic

Developers, Photographic
Dextsin Sard

Dexirose Satd
Dibulylphthalate
Disodium Phosphale

8
b
M
S
S
S
S
5
s
3
S
S
5

S
8
N
8
3
S
N
S
M
5
S
3
M
M
M
M
M
S
§
S
S
s
S
S
S
s
g
8
S
S
]
8
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5
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5
S
u
S
S
§
8
3
g
S
S
S
5
5
8
u
)
5
5
u
s
U
S
S
M
U
U
u
u
U
5
S
8
M
]
5
S
S
5
s
5
S
S
S
S
M
3]
S
u
5
5
S
S
M
]

Dimethylamine
Emulsions, Photographic

Ethyl Acetate 100%
Ethyl Alcohol 100%
Ethyl Alcohot 35%
Ethyl Butyrate
Ethyl Chicride

Ethy! Ether

Ethylene Chloride
Ethylene Chiorohygrin
Ethylens Dichloride
Elhyferne Glycol

Fersic Chloride Sald
Ferric Nifrate Said
Ferrous Chioride Sard
Ferrous Sulfate

Fish Solubles

Fluaboric Acid
Fluotine

Fluosilicic Acid 32%
Fluosiiicic Acid Cone.
Formaldehyde 40%

Formic Acid 0-20%
Formic Acid 20-50%,
Formic Acid 100%
Fructose Satd

Fruit Puip

Fuel Oif

Furiural 100%

Furfuryt Aleohol

Gallic Acid Satd

Gas Liguids*
Gasoline”

Gin

Glucose

Glycering

Glycol

Giycolic Acid 30%
Grape Sugar Sat'd Aq.
Hexanol, Ten.
Hydrobromic Acid 50%
Hydrocyanic Acid Saty
Hydrochloric Acid 10%
Hydrochioric Acid 30%
Hydrochloric Acid 35%
Hydrochioric Acid Conc.
Hydrofluoric Acid 40%

Hydrofluoric Acid 60%
Hydrofluoric Acid 75%
Hydrogen 100%

Hydrogen Bromide 10%
Hydregen Chlorida Gas Dry

"HDPE Resin Service Design Factor for hydrocarbons per the formuta on page 3 and 8is F=0.25
to compensate for hydrocarbon saturation effects on long term hydrostatic strength.
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cortinued on page 10
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conlinued from page 9

CHEMICAL RESISTANCE OF DRISCOBIPE

70°F 140°F 70°F 140°F T0°F 140°F

Reagent {21°C} {60°C) Reagent {21°C) (60°C) Reagent (21°C) (60°C)
Hydrogen Peroxide 30% Phosphorous {Yellow} 100% S M Sodium Bicarbonate Satd
Hydrogen Peroxide 90% Phosphorus Pentoxide 100% S N Sodium Bisultale Sald
Hydrogen Phosphide 100% Photographic Solutions 5 S Sodium Bisultite Satd
Hydroquinone Pickling Baths Sodium Borale
Hydrogen Sullide Sulfuric Acid S S Sodium Bromide Dilute Sol.
Hypochlorus Acid Conc. Hydrochloric Acid S S Sodium Carbonate Con.
Inks Sutfuric-Nitric S u Sodium Carbonate
lodine {Alg. Sal.) Conc. Plating Solutions Sodium Chlorate Satd.
Lactic Acid 10% frass Sodium Chloride Satd
Lactic Acid 90%% Cadmiurm Sodium Cyanide
Latex Chromiurn Sodium Dichromate Satd
t.ead Acetate Satd Capper Sodium Ferricyanide
Lube Oif* Gold Sodium Ferrocyanide Sald
Magnesium Carbonale Satd Indium Sodium Fiuoride Satd
Magnesium Chloride Satd Lead Sodium Hydroxide Conc.
Magnesium Hydroxide Satd Nickel Sodium Hypochlorile
Magnesium Nitrale Satd Rhodium Sodium Nilrate
Magnesium Sulfate Satd Silver Sodium Suilate
Mercuric Chloride Satd Tin Sodium Suilide 25%

Zinc Sodium Suilide Sald Sot.

Mercuric Cyanide Salg

Mercurous Nitrate Satd
Mezcury

Methyl Alcohol 100%
Methyl Bromide

Methyl Chioride

Methyl Ethyt Kelone 100%
Methylsulfaric Acid
Methylene Chioride 100%
Mitk

Mineral Cils

Molasses Commn
Nickel Chioride Said
Nickel Nitrate Conc.
Nickel Sulfate Sat'd
Nicotine Dilule
Nicotinic Acid

Nilric Acid 0-30%
Nitric Acid 30-50%
Nitric Acid 70%
Nitric Acid 95-98%

Nitrobenzene 100%
Oclyl Cresol

Qils and Fats*
Oleic Acid Conc.
Gleumn Conc.

Orange Extract
Oxalic Acid Dilute
Oxalic Acid Satd
Qzane 100%
Perchioric Acid 10%

Petoleum Ether

Phenol 90%

Phosphoric Acid Up 10 30%
Phosphoric Acid Over 30%
Phosphoric Acid 80%

For additional chemical resistance listings, consuft the PRI techrical report #TR 19/10-84, Table |
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Potassium Bicarbonate Satd
Potassium Borate 1%
Patassium Bromale 10%
Potassium Bromide Sald
Potassium Carbonate

Potassium Chlorate Satd
Potassium Chloride Sald
Potassium Chromale 40%
Potassium Cyanide Satd
Potassium Dichromate 40%

Potassium Fer:i/

Ferro Cyanide Satd
Potassium Fluoride
Potassium Hydroxide 20%
Potassfum Hydroxide Conc.

Potassium Nitrate Sat'
Polassium Perborale Sald
Potassium Perchlorate 10%
Potassium Sulfate Conc.
Potassium Sulfide Conc.

Potassium Sulfite Conc.
Potassium Persulfate Satd
Propargyl Alcohal

Propyt Alcohol

Propytene Dichloride 100%

Propytens Glycol

Rayon Coagulaling Bath
Sea Waler

Selenic Acid

Shortening

Silicic Acid

Sitver Nilrate Sol.

Soap Solution Any Cone'n
Sodium Acetaie Satd
Sodium Benzoate 35%

and the 150 technical report #1SO/Data 8-1979, Tables |, i, 1.
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Sodium Suilite Sald
Stannous Chioride Sald
Stannic Chloride Satd
Starch Solution Sald
Stearic Acid 100%

Suiluric Acid 0-50%
Sulfuric Acid 70%
Sulturic Acid 80%
Suliuric Acid 86%
Sulfuric Acig 88%

Sulfuric Acid, Fuming
Sulfurous Acid

Tallow"

Tannic Acid 10%
Tanning Extracts Gomm,

Tartaric Acid Sat'd
Tetrahydrofurane

Tianium Tetrachloride Satd
Toluene

Translormer Qil

Trisodium Phosphate Satd
Trichloroethylene

Urea Up to 30%

Uring

Vinegar Comm.

Vanilta Extract
Wetting Agents
Whiskey

Wines

Xylene

Yeast

Zinc Chloride Satd
Zing Sulfale Satd
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Temperature Characteristics

_Since polyethylene is a thermoplastic materiat, many
““ofits physical and chemical properties are

dependent on temperature and will change as the

temperature of the malerial is increased or

decreased. However, the exposure of Driscopipe to
temperaiure variations within the recommended
operating range does not result in degradation of the
material. As these temperature changes are
reversed, the material properties also reverse to their
original values,

You will note from the information on physical
properties that Driscopipe has a brittieness
temperature below - 180°F and a soflening
ternperature of + 257°F The recommended operaling
lemperature is limited only on the higher temperature
side to a range of 140-180°F dependent upon the
pressure of the application and other operaling and
installation considerations. On the lower temperature
side, Driscopipe gains strength without becoming
britie and is ideal for use al sub-zero lemperatures.

Driscopipe becomas mollen al 400-500°F and
temperatures in this range are used to fusion join the
piping system. Pipe is extruded al about the same
lemperature. To protect the malerial against
degradation al the higher temperature, it is
chemically stabilized. This stabilizer protects the
malerial against thermal degradation which might
otherwise cccur during manutaclure, outside storage
and installation.

Driscopipe has been tested for thousands of hours at
elevated temperatures of 140°F and 180°F without
thermal degradation. These long term pressure iesis
at the higher temperatures are used 10 obtain
recommended design strengths for the pipe at these
lemperatures.

Since all thermoplastic piping materials are affected
by termperature, itis a general praclice lo
characlerize these materials al ambient temperature
ot 23°C (73.4°F). Nearly all ASTM tests relating to
physical, mechanical and chemical properties of
thermoptlastic materials are conducted at this
lemperature. f a test is conducted, or a property
defined, at other than 73.4°F it is always noted.

One example of the effect of temperature on
Driscopipe is the change in long term strength of the
material as shown on the stress-life curves. This type
behavior is true for all thermoplastics but there are
large differences between the performance of
specific malerials at the higher temperatures.

Knowledge of the long term strength of Driscopipe at
the various temperatures allows selective designof a
system. Accurale inlerpolations can be made for
other temperatures between those which are known
when data at three or more temperature levels is
available.

Other properties of thermoplastic pipe which change
with temperature and can affect system design and
installation procedures include the foliowing.

Burst strength — Short term (1 minute} burs! tests on
Driscopipe at various temperatures show these
lypical hoop stress values:

Temperature, °F Hoop Stress, psi_

73.4° 3250
32° 4300
0° 5200

- 200 5670
- 40° 6385

Driscopipe will quick-burst at a pressure
approximately four times greater than the rated
operating pressure.
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Chemical Resistance - The ability of most
thermoplastics 1o resist degradation in the presence
of corrosive chemicals is reduced as temperature
increases. This is also true for Driscopipe butto a
lesser extent because of its high density and high
molecular weight. The effect of temperature on
Driscopipe in the presence of various chemicals is
shown in the chemical resistance tables.

Flexibility — As temperature is decreased, the flexibility
of Driscopipe is also decreased. This has very little
effect on installation except that at the lower winter
termperatures, coited pipe becomes more difficult,
mechanically, to unceil and strelch out in the ditch.
Although Driscopipe becomes stiffer at low
temperature, it can be bent, uncoiled or plowed in
with sufficient mechanical power and no damage will
occur to the pipe because of bending it at cold
temperatures.

Other Physical Properties — There is a slight change
with temperature of impact strength, notch sensitivity,
flexural modulus, hardness and eiongation ... but
none are of such extent as to affect design
parameters or installation procedures over the normal
range of temperatures.

Modulus of Elasticity — Typical values for the variance
in modulus of elasticity with femperature change is
shown below.

Modulus of

Temperature °F Elasticity, psi
- 20° 300,000
0° 260,000
32° 200,000
75° 130,000
100° 105,000
140° 60,000

Thermal Expansion and Contraction — Polyethylene,
like other thermoplastics, has a coefficient of
expansicn higher than metals. This coefficient is
usually determined by a standard test method which
employs the use of molded specimens.
Measurements are made with a quartz dilatometer
while the lest specimen is held al elevated
ternperature. Typical coeflicient values by this method
range from .75 x 10~ * for Driscopipe 8600 o

.83 x 10~ * for Driscopipe 1000.

The coefficient of linear expansion may atso be
determined by measuring the change in length of
unrestrained pipe samples at different temperatures.
The calculated coefficient is somewhat higher on
extruded pipe than on molded 1est specimens. This
appears o be true for all polyethylene pipe. The
average coefficient calculated from measurements
made on Driscopipe in the temperalure range 0°F to
0K is 1.2 %907 infinf°F.

The circumferential coefficient of expansion and
contraction for Driscopipe is approximately .6 x 1074
infin/°F in the range of 0° to 140°F ... or about ¥ the
linear coefficient. This circumferential change with
temperature rarely presents any problems in system
design. There may be need to consider this factor if
compression fittings are used.

The expansion or contraction for Driscopipe can be
staled in an easy rule of thumb ... the pipa will
expand or contract approximately 1.4” per 100 feet for
each 10°F change in temperature. Thus a 1000 foot
unrestrained line which undergoes a 20°F increase in
temperature change will increase in length 28 inches.
The relatively large amount of expansion and
contraction of plastic pipe generally presents no real
problems in instaliation. The pipe has a refatively low
elastic modulus and consequently there is less stress
build-up. These stresses, caused by temperature
change, are easily dissipated due 1o the
thermoplastic nature of the material which relaxes
and adijusts with time.

(0
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Tests have been conducied wherein the temperature
of more than 100 feet of unrestrained pipe was

-changed 130°F in a period of a few minutes. The total

force created by contraction was measured and
proved to be about (%) one-half the theoretical
calculated value. Thermoplastic materials are unique
in their ability lo stress-relieve themselves. Actual
chanyes intemperature in most applications take
place slowly over an extended period of time. The
total stresses imposed will vary but are generally
mch lower than the calculated values.

Direct buried pipe will generally have ampie soil
friction and inlerference 1o restrain movement of the
pipe under normal appiication temperature changes.
Itis & good idea to make the final tie-ins on a system
at atemperature which is as close 1o operating
lemperature as possible. This is particularly irue for
insert liner systems where there is no soil restraint.

Normal good direct burial installation practices which
inclucie snaking the pipe in the ditch, proper backiil
and cormnpaction, making the tie-in at the proper
lemperature, elc. should be used at all times and will
substantially reduce the possibilily of pull out at tie-in
connections on such installations. However, planning
the transition tie-in becomes more important when
Driscopipe is used for insert renewal inside another
pipe because there is no restraint from earth loading.
Any contraction of the pipe due o reduction in
lemperature is {reely ransmitted 1o the transition
conneclion and may result in puli-out if proper design

precautions are not taken. In those cases, it may be
necessary to provide additional anchoring at the
terminations of the insert liner. Concrete anchors
poured into undisturbed scil and cast around anchor
projections in the Driscopipe line wili restrict
movement at the end of the line. Anchor projections
on the Driscopipe liner can be made by fusing a blind
lee into the line or by the use of two reducers, to the
next larger size of pipe, fused together in the line.

Therrnal Conductivity —~ This property of Driscopipe is
lower than that for metals and can sometimes be
expioited in the design of the system. It may eliminate
or reduce the need lor insulaling pipe which carries
walter or other fluids through freezing temperatures.
Thermat Conductivity of Driscopipe is 2.7 BTU per
hour per sq. ft. per °F per inch of thickness. The slow
heat transfer inhibils freezing and, if normat burial
precautions are used, accidental freezing is usually
efiminated. If the pipe dees freeze, it does not fracture
but fluid fiow will be stopped. it will resume its function
upon thawing. Direct applicalion of inlense heat
should not be used to thaw a fine. Antifreeze
compounds such as melhanol, isoproponol and
ethylene glycol can be used without detrimental effect
on the pipe.

Ignition Temperatures - The flash point for high density
polyethylene using the Clevetand open cup method
(ASTM D92) is 430°F The flash ignition and self
ignition temperatures using ASTM D1929 are 645°F
and 660°F

13
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Weatherability

Two pnnmpal factors influence the weathering of
plastic pipe in outside above ground applications ..
temperature changes caused by seasonal vanaluons
and solar heating and solar radiation of ultraviolet
rays. Effects of temperalure variations on Driscopipe
were discussed in the preceding section. Expansion
and contraction of a line above ground, due to
differential heating, will cause the line to move
taterally, particularly if it is empty. This movement can
easily be controlled within desired limits through the
use of restraints,

Driscopipe is also prolected against degradation
caused by ultraviolet rays when exposed 1o direct
sunlight. The material containg 2% of finely divided
carbon btack which alsc accounis for the black color
of Driscopipe. Carbon black is the most effective
single additive capable of enhancing the weathering
characteristic of plastic malerials. The prolection
even relatively low levels of carbon black impart o the
plastic is so great that it is not necessary to use other
light stabilizers or UV absorbers.

Weatherability tests indicate that Driscopipe can be
safely used outside in most climates for periods of
many years without danger of loss of physical
properties due to UV exposure. Phillips has done
exiensive testing of polyethylene compounds
containing 2 to 3% carbon black and compared
these to olher UV siabilizers to determine their
eflectiveness for protection against UV degradation
in outdoor exposure. Samples were aged in outdoor
exposure in three geographicat locations: Phoenix,

Arizona, Bartlesville, Oklahoma (Phillips 66
headquarters) and Akron, Ohio. From these actual
{esls, it was determined that one year exposure in
Arizona was equivalent to at leas! two years in
Bartiesville and greater than three and one-hall years
in Akron.

Weather-Ometer lests were run under standard
conditions as set out in ASTM D 1498-64 and
compared with the actual test sampies in the three
jocations described above. From this test work, it was
determined, conservatively, that 5000 hours
(approximately 7 months) in the Weather-Ometer
compares 1o greater than 42 months exposure in
Arizona. Samples containing 2 to 3% carbon biack
and thermal stabilizers as used in Driscopipe have
been tested for greater than 25,000 hours (2.85
years) in the Weather-Ometer wilhout any brillleness
or ioss of physical properties. This is equivalent to
over 17 years in Arizona and over 60 years in Akron,
Ohio.

Permeability

The permeability of gases, vapors or quids through
a plastic membrane is generally considered o be an
activated diffusion process. That is, the gas, vapor or
liquid dissolves in the membrane and then diffuses to
a position of lower conceniration. The permeation rate
is determined by the functional groups of the
permeating molecules and by the density of the
plastic ... the higher the densily, the lower the

permeabiiuiy Lisled below are typical permeability
rates for HDPE.

—



1} Permeability
Gas Rate*

. Carbon Dioxide 345
Hydrogen 321
Oxygen 111
Helium 247
Ethane 236
Natural Gas 113
Freon 12 g5
Nitrogen 53

*Cubic cenlimeters per day per 100 sq. inches per mil ihickness at
atmospheric pressure dilferential.

These permeation rates are considered very low.
They result in negligible foss of product and create no
hazard. For example, polyethylene piping systems
are the predominant material used o construct new
gas distribution systems and to renew old
deleriorated systems. The permeation rate will vary in
direct proportion to the differential pressure applied.

If the internal operating pressure is 60 psi, for
example, the permeability rate would be
approximately 4 times that shown above but volume
losses would still be extremely low. Calculated
voiume loss in one mile of SDR 1t pipe (any size) in
one day, for natural gas, would be V% of one cubic

(b foot. At 120 psi, it would be ¥4 cubic foot per day.

Abrasion Resistance

One of the many outstanding characteristics of
Driscopipe polyethylene is its resistance to abrasion.
The inherent resilience and toughness of Driscopipe
allows the mining industry to use this pipe in
nurnerous surface applications where more
conventional materials would be unsatisfactory,
either because of the terrain encountered or the
abrasiveness of the slurry to be moved. Quite often,
a Driscopipe system offers substantial economic
advantage as a means of transport over more
conventional transportation methods used in the
mining industry. Some of the more common
applications include tailings lines and the transport of
gypsum, limestone, sand, slimes and coal.

Due to its unique toughness, as indicaled by low mel
flow values, Driscopipe 8600 provides improved
abrasion resistance over ali other polyethylene
piping materials. Controlled pipe loop pumping tests
have demonstrated that Driscopipe can oulias! slesl
pipe by as much as 4 to 1. One such test, performed
by Witliams Brothers Engineering, Tulsa, Oklatioma,
compared Driscopipe to steel in pumping a coarse
particle size magnelite iron ore slurry. At 13 i/sec
velocity, Driscopipe was belier by a factor of 4:1 ang
at 17 f'sec by a faclor of 3:1.

15
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Heat Fusion Joining

The heat {usion joining technique has a long history
of use for joining polyethylene pipe materials. The
heat fusion melhod of joining PE pipe began shortly
after the first commercial production of high density
polyethylene in the early 1950s ... both developed by
Phillips 66.

The integrity and superiority of heat fusion are now
recognized universally. The modern day heat fusion
joint is the same joint made in 1956 ... only the fusion
equipment has evolved to gain efficiency, reliability
and convenience. The principles learned on early
equipment for making a successiul joint are still in use
today. Phillips designed, developed and built many
models of heat fuision equipment from 1956 until the
early 1970s. Since that time, Phillips has guided this
development by others. The extensive line of high
quality, efficient fusion equipment offered by McElroy
Manufacturing, Inc., Tulsa, Oklahoma is one of the
results of this long history of development. Phillips
pioneered the idea and development of heat fusion
and has used it exclusively in every high density
polyethylene piping system sold by Phillips since
1956. There are millions of these joints in service
today. In fact, 2% of all natural gas distribution pipe
to homes, farms and factories is installed with
polyelhylene pipe and fittings. Heat fusion joints are
industry accepted and field proven.

The heat fusion joining system has been 5o
successiul that it is the "standard” joining system for
polyethylene. There are many reasons ... here are
some.

Heat fusion joining ideally ineets lhe requirements for
a fast joining method to facilitate all phases of
construction work in a safe and reliable manner.

The heat fusion joint is structurally superior to the
socket fusion jeint by configuration and, therefore,
better meets the requirements of service. The heat
joint configuration allows it to better disperse stresses
initiated by pipe deflection and external loading.
Stress concentration is minimized when the joint is
placed in & strain and the joint is more "forgiving”
when ground settlement occurs. In a socket joint,
there is an extremely high ratio of “joint wall” 10 “pipe
wall”, resulting in stress intensification from external
loading.

The Driscopipe heat fusion joining system is a simpile,
visuat procedure with straight forward instructions. No
“timing cycles” are necessary. The visual procedure
allows the operator to concentrate on his work rather
than a ctock. Visually, he knows when the pipe ends
have melled o the degree required to fuse them
together. Visuaily, he observes and controls fusion
pressure by observing the amouni and configuration
of the fusion bead as it is formed.

tn the course of this work, the fusion operalor is faced
with a wide variety of job conditions. Changes in air
temperature, material temperature, wind velocily, sun
exposure, hurmidity, as well as condition of the terrain
and the equipment all influence the joining
requirements. Quality work under figld conditions is
moere consislent wilh a simple, straight-forward, visual
procedure.
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‘One heat fusion operator, with equipment, typically
does the whole operation himself, sometimes using a

~'second person as a helper. Pipe tolerances, ovality

and curvalure are no problem and “melt” is easily
controlled by the visual procedure,

Heat fusion joints offer alarge advantage over socket
coupied joints for plow-in installation and for insert
renewal applications. Socket coupled pipe requires
larger size plow chutes and bore holes. Heat fused
pipe one size larger can usually be handled and
installed through bore holes and plow chutes
selecled for socket coupled pipe. Larger sizes of heat
fused pipe can be used inside old mains for insert
renewal because it does not require the extra space
for the coupling.

Heal fusion joints may easily be cut out and re-done.
This fact has a bearing on the guantity and quality of
training necessary and favorably affects operator
atlitude toward qualily in the field. These joints can be
easily cut out and destructively tested in the field to
check joining proficiency and equipment condition
and i's inexpensive. There is no coupling 1o destroy
and throw away.

The heat fusion joining system is especially effective
wilh Driscopipe 86C0. The melt of this materiat is very
viscous and tough. The operator can apply ample
pressure lo form the heat fusion joint with litlle danger
of forcing the molten maleria! from between the two
ends of the joint, as can be done with the softer, less
viscous, high density materials,

Driscopipe 8600 can be fusion joined to other
polyethylene piping materials when necessary.
Special joining technigues are required to achieve
good joints. Phillips Driscopipe lechnical personnel
are available to instruct and demonstrate the fusion
joining procedure for joining Driscopipe to other
polyethylene materials.

Fatigue Resistance

Driscopipe 8600 very high molecutar weight, high
densily polyethylene has superior resistance to
fatigue failure caused by cyclic loading. Independent
faboratory tests were conducied to determine the
suitability of Driscopipe 8600 for use as the cold
water supply pipe and the barge mooring leg of the
Mini-OTEC Project (Hawaii, 1979). In that application,
2150" of 24" 60 psi Driscopipe 8600 was deployed
verically in a deep ocean trench just offshore
Keahole Point and was subject to cyclic distortion
caused by wave aclion, current, and barge motion.

Cyclic tests showed that Driscopipe 8600 very high
molecular weight PE could endure more than 100,000
cycles at a stress of 1800 psi without failure. Copies
of this test report are avialable upon request.

Driscopipe 1000 offers good fatigue service life also,
but not equal to 8600. Neither requires de-rating like
PVC AWWA C-900 pipe. In fact, per AWWA C-906 for
4" to 63" HDPE pipe, no water hammer or faligue de-
rating factor need be applied to Driscopipe 8600 or
Driscopipe 1000 ductite PE pipe.

The Driscopipe performance team offers youl
innovalive solutions to your piping requirements.
Contact your nearest Driscopipe Sales
Representative. He'll give you personalized technical
service, installation assistance and all the cost-saving
advantages of a Driscopipe Piping System.
Engineered for Performance!
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PACIFIC STATES CAST IRON PIPE COMPANY
P.O. Box 1219

Provo, Utah 84603 -

Ph. 801-373-6910

FAX 801-377-0338



. NOMINAL THICKNESS FOR STANDARD
PRESSURE CLASSES OF DUCTILE-IRON PIPE

Pressure Class*

Shee Outside

n, Diameter
in.

WO
W20

—  [em025%

= : — _ |¥g0R5%

11,10 |dey el I
1320 [WR=hme|  —  [BReoRe|  — @028
1530 |amesiede] —  [QROZEWY| 030 [BR0BIRS

1740 Meeosn] - [BEOBORE[ 007 |sdoBasy
1950  [dEsgl  — (K0S 034 TM08635

gzl —  I0SIss 036 (edionEy
RGERER 033 [@ROBTeR| 0.40  [GR0H3
M034%m| 038  |Sp042@d] 045  {¥B0MIn-
38.30 8k 042 [RE0MZEET 051  [G@R0SAEY

*  Pressure Classes are defined as the rated water pressure of the pipe in psi. The thicknesses
shown are adequate for the rated water working pressure plus a surge allowance of
100 psi. Calculations are based on a minimum yield strength of 42,000 and a 2.0
safety factor times the sum of the working pressure and 100 psi surge allowance.

** Calculated thicknesses for these sizas and pressure ratings are less than those shown
above. Presently these are the lowest nominal thicknesses avaitable in these sizes.

NOTE: Per ANSVAWWA C15(/A21.50 the thicknesses above include the 0.08" service
allowance and the casling tolerance listed below by size ranges:

SIZE (Inches) CASTING TOLERANCES (Inches)
3-8 -0.05
10-12 ~0.06
14 - 36 - 0.07

STANDARD DIMENSIONS AND WEIGHTS OF
3" THROUGH 36" PUSH-ON-JOINT DUCTILE IRON PIPE

16-Foaot
Laving fength

Aviz, Weight
Per Foottt

0250 FRL2ISaL
350 |SE025%00 690  (Ef3005he T6.6
350  |ESE02Swrid 9.05  |E3g%395Ee 22.0
350 |Eap2eEigl 1.0 [EESIORS: 28.4
350 jES02828l 1320  (EEIE6SHRGY 36.4

250 |9%i0283% 15.30 O 429

300 %Q;}g : 15.30 BI5E: 458

350 0BT 15.30 |_ E550RaR 47.2
5

250 |BR030ES| 17,40 RSO 523
300 ﬁoéz ' I 17.40 ‘_D,_{ﬁ_?‘& 55.5
s '-‘!:0-6,0. B ]

20t D Lt
350  iEER 034 17.40 2

250 |B00BIREE| 1950 [ O 505
300 JBRTo3dE 1950 118500 65.9
350 [sEeonewan] 1950 [SE0TSOM| 659

250 [SEo33m| . 2160 [WEAI290ER: 716
300 %ﬁ'a_a@%ﬁ 21.60 %}@B@ 776
350 [k@foBssEyl 2160 AT470KE 81.6
033550 25.80  |REISS0RT) 86.1
RE 25.80 72bee] 954
-25.80 51030

25.80 ;

32.00

32.00 1232
32.00 135.2
32.00 1442
32.00 156.1
38.30 1487
3830 163.1
3830 1811
3830 3 1955
3830 |ge 2134

s

*Tolerance of O.D. of spigot end: 3-12 in., £0.06 in., 14-24 in., +0.05 in., -0.08 .,
30-36 in., +0.08 in., -0.06 in,

=*Available in 20" fengths.

tincluding bell: calculated weight of pipe rounded off to nearest 5 |bs.

ttinciuding bell; average weight, per foot, based on calculated weight of pipe before
tounding.

3 TYTON JOINT' PIPE
b Suzey 37 . p4”
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FASTITE® JOINT PIPE
Sizes 307 - 36"

=== Mominal laving Imgt!' ...._..’
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*Pipe Thickness i Bimensions
Size Outsicle A
ize tnches Diameter in Inches

n ih o5
Inches
A

IS R0RE
BB6TEORS
25 L sEy 9.05 Air0sgs] 369
26 BT47I0 11.1¢ W3YSRE| 3.7

-28 anRd9EIy  13.20 el IERS
28 (aEEsISeml 1530 gmzesael 500
.30 BER24GE 17.40 S2Og0RH  5.00
31 SEEL3E] | 19.50 T2210K2] S
23 wpesaseEl 2160 #2425%% 500

33 |essemy| 2580 EIRS0ER| 500
34 (EmeIzEs 3200 Z3405545| 6.5
38 |@ppamE 3650 [ga1siEd| e
* 3" - 4" Nominal 20" laying length. - 6" Nominal 18 or 29

8" - 36" Nominal 18’ laying length.
Dimensions subject to manufacturing tolerances.

STANDARDIZED MECHANICAL JOINT PIPE

|aint Dimenswens and Weights

1 taving length —-‘

L B o AT

G e T S R e Y e R AR e £

!
25 [#i08 396 |TE0H oo [N oo [BR] o [EEE o [N
26 {RETH] 4.00 750 HOGRH 912 HBH v, RETH 16 |BT N
25 [WBW 690 1BEOY 950 |Tiod 11a (45X v [SR8] s B8
27 |B5EH .05 |TEBH 1175 [EET] 1007 [EEH 0 ETAE 2 (B
20 781100 JBER 1400 PR 1502 [RE3]_ v, D] 31 |MEom
31 JE5H 13.20 |2%008 1625 (9760)]17.08 [F8H] o, ﬂﬁgra? o
33 _JEE| 1530 [BTGH 1675 |5055Y 20,25 1T v (R e [WER
34 |¥38 17,40 158G 21 00 |32 22.50 [B5E] v, [Eiaw] 74 |Bssds
5 14535 y9.50 {850y 23.25 13455 2a.75 [BK ' IBAER] 85 (WG
36 |$508] 01 e0 |30 2550 [0 27.00 5G] . [BAT| 98 JOEs
38 |Z5e] 5.0 13500 30.00 3T 050 [BY v |26 120 e

* 3" - 4* Nominal 20’ laying length. -6* nominal 18’ or 20
8* - 24* Nominal 18’ laying length.
Dimensions subject to manufacturing tolerances,
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-PUSH-ON -RESTRAINED JOINT PIPE

TYTON JQINT" PIPE
Surer 67 240

EASTITE® JOINT PIPE
30" Sue

A

' CLOW SUPER LOCK *

Nominal

.o

E5p

-

-

Pipe A 8 C
Size n Inches | Ve O.0. {Retainer O.0. | 8 O.D.
tnches migier] Iches Inches inches

6

-

Uncler Wator

R ; ; Full oi | Fullof
Air Water

55 (#4021 6.90 Measie@| 545 [#Epqos] 465 |@s0000%
55 [#¥a28] 9.05 |Heieig| 770 Tds0a0®| 655 [&707000%
55 |Esatinao TEelamtl 1005 [Eooo®l  8e0  |#E95000%
55 |#46£113.20 [22a3s] 1270 {Puassk| 1080 (820,000%

56 IBi51e| 15.30 [H0RYSE] 1655 |STE0R! 1410 |RAS000%
56 P52 17.40 [Z27058] 1990 Famg4s%] 1685

56 I&s3E Fer 2375 IBEO0RH 2015
s8°_ [E5o% 1930 gﬁ?&% 2560 |@eA10%] 2170

56  HESAH 21.60 %zsf% 2810 IEQOO% 2375

59+ (Wea 3T10_|METD0R| 2635 _|Kmsssers
- it

so_ [SER| ) o el a700 {BEGIoH] 3110 %

62° a8 R 4415 (HEHISEY 3715

58 |RFax: 32.00 Eb 5855 |RTO00MI 4920 |

61*  [xB3W 86435 |00 5360

57 K‘?Bi!s 38.30 W 8145 %BOO,.‘;; 6880
59°  |E88n ?‘ S8 sr2s |e=rank] 7330
Thickness required to overcome buoyancy.
Weights listed are for 18"-0" laying tengths. 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,

RATED WORKING PRESSURE
AND MAXIMUM DEPTH OF COVER

Laying Condition

Pressuret | Nomimal § Tvpe 8 f Type 2 | Type 3 ] Type 3 | Tupe 5
Size| Chlass | Thickness § Trench | Treneh | Trench { Trench | Treach

in. psi
Maximam Depth of Covert — Jt ;
81 [ 005%:
¥

[5:5
iy g
&

350

250
300
350

250
300
350

200
250
300
350

150
200
250
300
350

o s g s

150
200
250
300
350

Ttttz

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

#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 T00 ft.

**Minimum allowable depth of cover exceeds 100 #.

ttFor pipe 14 in. and larger, consideration should be given 1o the use of laying
conditions othern than Type 1.
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ASSEMBLY INSTRUCTIONS

TYTON AND FASTITE PUSH-ON JOINTS

THE PROCEDURES DESCRIBED BELOW SHOULD BE FOLLOWED YO
ASSURE PROPER JOINT ASSEMBLY. SUPPLEMENTAL INFORMATION
IS OVER 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
GASKET 1S USED.

IT 1S ESPECIALLY IMPORTANT THAT THE GASKET {S INSTALLED IN A
CLEAN BELL.

THE GASKET GROGVE 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 befl. 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 gaske? in its recess in the bell,
with the large end of the gasket entering first. Make sure that
the gaskel faces in the correct direction and is properly seated
as #lustrated below.

STEP 4. LUBRICATION: Apply a thin coating of lubricant to the inside
surface of the installed gasket just prior to join 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
gasket by pushing the plain end all the way into the bell socket.
Keep the belf and plain end in reasonably straight alignment
during assembly. Any deflection should be taken after the joint
is assembled.

MECHANICAL JOINT

THE PROCEDURES DESCRIBED 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 SPEGOT CLEANING AND LUBRICATION:
Thoroughly clean bell gasket area and spigot of pipe of all
foreign material. Lubrication and additional cleaning shouid 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
firmly and evenly into the gasket recess. Keep the joint straight
during assemnbly. 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 limes 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 up the next joint. The
outside of the cut end should be beveled about Va-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 !

When ductile iron pipe 14" and larger is to be cut in the field, the
material should be ordered as “CAUGED FULL LENGTH”, Pipe that
is “gauged full length” is specially marked to avoid confusion. The
ANSHAWWA 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 focation of the cut and found to be within
the tolerances shown in Table 1. In the field a mechanical joint gland
can be used as a gauging device.

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

Nominmal
Pipe
Size

Min. Pipe Aax. Pipe Min, Pipe
Diameter Diameter | Circumierence
S h Com.

AMax Pipe
Circumierence

31.94 %ia‘éﬁ 100";

e
%

38.24 PEAsatEs

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.

Standards Applicabi

Thickness Design of Ductile ron
Ductile jron Pipe for Water and

Ductile tron Pipe for Gravity Flo
Ductile tron Fittings for Water x
30" through 36° ....... ..
Ductile fron Compact Fittings
I through 24* . ... ... ..
Flanged Fittings . ...........

Ductile iron Pipe with Threaded
Coatings and Linings: .
Asphaltic .. ............

Cement Lining .. .......

Various Epoxy Linings and €

Exterior Polyethyiene Encast
Joints — Pipe and Fittings

Push-On and Mechanical R:

Flanged . _.............
Crooved and Shouldered .

PipeThreads ..............

Installation .. .............
Type 1% Type
Flat-bottiom Flat-botton
trench.” Loose trench,” B:
backfill, fightly con
ted to cen:

of pipe.

Notes:

Consideration of the |

by factors other thar

ANSVAWWA C6D0.

* For nominal pipe siz..
conditions other thea ™.

+  Ftat bottom is defing . o

"* Loose soil or select n au
foreign materials, and 1:

§ American Association o
Suite 225, Washington,

Mechanical joint Pipe
Maximum Allowable Joint Deil

*20- Ft. Length

Push-¢n Joint Pipe
Maximur Deffection Full Leng:

™ Aaximum
Sireaf T Juinl Peilectio

Pipr

*20. Ft. Length



’,t:njdarcfs Applibab!e to Ductile Iron Pipe and Fitlings

chiness Desigh of Ductile Iron Pigf
chile lron Pipe for Water and Other Liguids ... ... .

ANSIIAWWA C1300A21 .50
LANSEAWWA C151/A21.51

FEDERAL WWPAHD, Grade C

suctile fron Pipe for Gravity Flow Serviee .. .. ... ... .. .. ANSIASTM A746
suctile ron Fittings for Watcr and Other Liquids

30" through 36° .. .. ... .. .. e ANSUAWWA C11AZTLD

ctile Iron Compact Fittings

Ittheouph 24° . oo ANSI/AWWA C153/A21,53

vamged Fittings ... ... ..l ANSHAWWA C110/AZ1.10
L ANSI B16-1

ructile iron Pipe with Threaded Flanges .. ... . ..., ... ANSYAWWA CH15/21,15

iings and Linings:

Asphaltic .. ... ANSHAWWA C151/421.51
ANSI/AWWA C110/A21.30
ANSI/AWWA C153/A21,53

Cementlining .......... ... ... ..... ... ..... ANSYAWWA C104/A21.4
Various Epoxy Linings and Coaungs ............ .. MANUFACTURER'S STANDARD
Exterior Polyethylene Encasemsent . ... ... ..., ..., ANSI/AWWA C105/A25.5
s « Pipe and Fittings
Push-On and Mechamcal Rubber-Gasket Joints , ., ., .. ANSI/AWWA C1THAZTN
FEDERAL WWP421D
Flanged .......ooooinii ANSI/AWWA C115/A21.15
ANSIBIG
Grooved and Shouddered ... ... . ... ... ... ANSYAWWA C606
seThreads .. ... . . Ll e ANSIB2.1
slation ... ANSIAWWA C600

LAYING CONDITIONS

Type 1t Type 2 Type 3 Type 4
A-bottom Flat-botiom Pipe bedded in Pipe bedded in
nch.” Loose trench.* Backiill 4-in. mEnimum sand, gravel or
sackfill. lightly consol:da- | loose soil.** crushed sione 1o
ted to centeddine Backiill lightty depth of 1/8 pipe
of pipe. consalidated 10 diameter, 4-in.
top of pipe. minirmum. Back-
fitl compacied 1o
top of pipe. {Ap-
proximately 80%
Standard Procior,

AASHTOS§ T-99.)

<3

=

Type 5
Pipe bedded in

lar material to

Compacted
ranular or se-
ect** material 1o

lop of pipe. {Ap-

proximately 90%

Standard Proctor,

Consideration of the pipe-zone embedmenl conditions included in this figure may be influenced

by factors other than pipe strength. For addilional information on pipe bedding and backfill, see

ANSYAWWA (600

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

conditions other than Type 1.
1 Fial bottom is defined as undistutbed earth,

** Laose soii or select materiat1s delined as native soil excavated from the trench, free of rocks,

foreign materials, and frozen eanh.

§ American Association of State Highway and Transponation Officials, 444 N, Capital 51, N.W,,
1.

Suite 225, Washington, OC 2000

echanical Joint Pipe YR X
viaximum Allowable foinl Deflection ‘_\'——-_‘-‘—_
Approximate Radius in Feet of Cune
- Produced ?uﬂ.‘tsu:uaf Joints.
18 0. L

compacled granu-

centerling of pipe.

AASHTOS T-99.)

L K s L % 140"

818 iy e R e tea 140°

7. 7 NSRRI (8 L R 160°

321 = 3Nk WAL R 195

321 W 20 TR 195

3021 3 % 195

3--35" 285

335" 285

3. @ 340

30 340

2-23 450

- FL Length

sh-on Joint Pipe - i i

ximum Deftection Full Length Pipe

Soim Deflection ; -9 nf

{ Approvimate Radius in Feet of Cune
¢ Produced by Succession of foints

ot oo s [ qun fn fun Jue fun [on fus | {un

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

Pipe manufactured in accordance with ANSYAWW! WA C151/A21.51-21 under method
design outlined in ANSUAWWA CI5Q/A21.50 /"7

Mechanic! foing
Wi Por

Wt uf Fuodr-on Jisint

sigf Hhithe """‘"cm- fiarrel

s
L f n, §Perfl
Ll FE Iy

g g4
4 104
9 154
9 £2.2
9 132
9 14,2
. SEI L 1.8
E 2.'6'2‘ 11 13.2
4.80 N 14.4
4.80 11 15.6
4.80 n 16.6
4,80 1 17.8
.90 13 15 16.8
6.90 15 18.6
£.90 18 204
6.90 15 222
.90 15 240
6.90 25.8
6.90 273
9.05 24.0
2,05 26.4
.05 & 28.9
9.05 313
9,05 337
9.08 36.0
9.05 384
11.10 31.7
:111.10 34.8
24 13.10 378
k1110 40.8
o 11.1¢ 437
1116 |4 46.7
56 11,10 19.6
50 13.20 40.3
51 12.20 419
52 13.20 47.5
53 313.20 § 51.1
54 13.20 54.7
55 . 13.20 58.2
56 13.20 61.8
50 :£15.30 50.8
51 15.30 55.0
52 F115.30 59.2
53 15.30 63.4
54 41530 67.5
55 t5.30 717
56 15.30 |3 75.8
50 17,40 59.6
51 i117.40 £4.4
52 :117.40 642
51 17,40 §; 739
54 r117.40 | 78.7
55 17.40 | 833
56 £117.40 |3 88.2
50 19.50 68.7
51 19,50 I 74.1
52 19.50 79.5
33 119.50 B4.9
54 19.50 90.3
55 19.50 536
56 $19.50 101.0
50 ¥121.60 78.3
Si 21.60 84.3 S
52 121.60 90.3
53 21,60 96.3 8%
54 2160 102.3 83
S5 21.60 108.2 83
56 hS4SN71 .60 14,1 [:x98%
50 Je38%125.80 SB.7 13123
51 |BeiEiisa0 105.9- 121230
52 44912580 1131 ;
53 I 25.80 120.2 |31
. 127.4
£34.6
141.7
1279
1319.9
151.9
163.8
175.7
187.6
199.4
169.8
187.8
205.7
2236

t Including Bell; calculated weight of pipe rounded off to nearest 5 tbs.

H Inclu‘;‘{ing Bell; average weight per foot, based on calculated weight of pipe before
rounding,.
Weights and dimensions are nominal per above standards.

* Tolerances of QD of spigot end: 3-12 in., 10.06 in., 14-24 in,, +0.05 in,, -0.08 in,,
30-36 in., +0.08 in., 0.06 in.

3 - 4* Norninal 20 laying length. - 6™ Nominal 18 or 20’

8 - 36" Nominal 18’ laying {ength. £d. 6.9)



183 SHgreaves Street
Phillipsburg, NJ 08865
808-454-1161

FAX 908-454-1026

" Atlantic _,
States

A DIVISION OF MoWANE INC GENERAL CERTIFICATION
SOLD TO: DATE: May 3, 1994
Barbella Environmental Technology, Inc. 5.0.:
P.0. Box 273 .
Salem Industrial Park - Bldg. #8 CUSTOMER'S P.0.#
WhitehOUSE, N.J. 08888 DATE OF SHIPMENT -
SHIP T0: B/L #

Pelham Bay Landfill , CARRIER:

Bronx, N.Y.

We certify tﬁat the material as listed below was manufactured, tested, and
inspected in: accordance with the most recent vrevision of the following

standard(s)} and meets all the requirements thereof:

MATERIAL ‘ NOM.L/L CLASS
1,070° - 6" Tyton Joint Pipe 18: 56
415" - 4" Ditto 20 54
DI

Plus Various MJ Fittings

STANDARDS :
DUCTILE IRON PIPE JOINTS
X _ANSI/AWWA C151/A21.51 X Push-On: ANSI/AWWA C111/A21.1]
Fed. WW-P-421D, Grade ¢ X MJ: ANSI/AWWA C111/A21.11
Flange:  ANSI/AWWA C115/A21.15
(NO ACCESSORIES)
FITTINGS LINING (Per ANSI/AWWA C104 A21.4)
X _ANSI/AWWA C110/A21.10 X _Asphaltic coated inside & outside
ANST/AWHA C153 (DI CL. 350 Standard Cement Lining
Compact) X_Double Cement Lining
Other

ATLANTIC STATES
CAST IRON PIPE COMPANY

Sworn to and subscribed S -

before me this 3rd day ’\L N\ T
. Wilma Mains
A Title: Sales Assistant\

Notary Public \pf New Jersey
Form #115 (4/88)



JOB NUMBER.
EWELL W. FINLEY & 158
PARTNERS, INC. SUBMITTAL
NO. [5000-].5]
'E)QA APPROVED ' [0 D. NOT APPROVED

0 B. APPROVED AS CORRECTED [ E. NO ACTION REQUIRED

0 ¢. REVISE AND RESUBMIT 0 otHeEr

DATE BECEIVED: REVIEWED BY: DATE RETURNED:

S.10.94] Cp |5.26.494

CORRECTIONS OR COMMENTS MADE ON THE SUBMITTALS
DURING THIS REVIEW DO NOT AELIEVE CONTRACTOR FROM COM-
PLIANCE WiTH REQUIREMENTS OF THE DRAWINGS AND SPECIFICA-
TIONS. THIS SUBMITTAL. REVIEW IS ONLY FOR GENERAL CON-
FORMANCE WITH THE DESIGN CONCEPT OF THE PROJECT AND
GENERAL COMPLIANCE WITH THE INFORMATION GIVEN IN THE
CONTRACT DOCUMENTS. THE CONTRACTOR IS RESPONSIBLE FOR
CONFIRMING AND CORRELATING ALL GUANATITIES AND DIMENSIONS,
SELECTING FABRICATION PROCESSES AND TECHNIGUES OF CON-
STRUCTION, COORDINATING HIS WORK WITH THAT OF ALL OTHER
TRADES, AND PERFORMING HIS WORK INA SAFE AND SATISFAC-
TORY MANNER. -




(609} 461-3000 FAX (609) 461-3855

150Q0 -
PENNSYLVANIA AVENUE AND RANCOCAS LANE
P.O. BOX 127
DELANCO, NEW JERSEY 08075-0127
Barbella Enviromental Technology, inc. July 8 1994

24 Tannery Road
Somerville, NJ 08876

Re: Pelbam Bay Landfill remediation
Contract 875-HP

We certify that the pipe and fittings we wnll supply meet all of the requirements of the following

specifications.
[ %)

FLEXIBLE COUPLING: Mechanical jJoint Solid Sleeve /A’é‘ TR LA ELANES
ANST A21.10, AWWA C110

FLIANGE PIPE: Ductile iron class 56 thickness with ductile iron 125# flanges
domestic.
Pipe: ANST A21.51, AWWA CI51
Fabrication: ANSI A21.15, AWWA C115

FLANGE FITTINGS: Cast iron or Ductile Iron class 250 with 125# flange drilling.
ANST A21.10, AWWA C110, B16.1

COATING: 1 mil Bituminous

LINING: Double Cement Lined with bituminous seal coat
ANST A21.4, AWWA C104

Sincerely,

. O pe———

W.C Krout

nd subscribed before me this 8tb day of July, 1994

Norw
wpladion E‘(P‘Te’s A

D ~Zo



Roaen fre & ey /we.
MECHANICAL JOINT FITTINGS—Dimensions and Weights

ANSI SPECIFICATIONS A 2110 {AWWA C 110} AND A 2511 (AwWwA C 11}
FOR USE WITH CASY IRON OR DUCTILE {RON PRESSURE PIPE
FURNISHED COMPLETE WITH JOINT ACCESSORIES S RETA/NL L ELAND
FURNISHED WITH BITUMINOUS COATING UNLESS QTHERWISE SPECIFIED
SLEEVES 15000 .

- e A

B Y PIPE oL CEME #2324
(Foex  PIFE CONM),

i
——upor
ohes

[ %

I

MUt Sleeve. Fig. 34‘6.
~—p Fig. 344. Shert, Transition Sleove. Fig. 347. Shon,
Fig—Bdi—teng.. Fig. 348, long.
Table No. 234
M) Sleeve MJ Transition MJ Split Sleeve
. Pres:sure 344 345 Sleeve 317 248
Size Rating

psi Short Long 344 Short Long
L Wt. L Wt. L Wi, £ W1, L W,
o 3 250 7.5 25 12 30 12 30 10 85 15 ?C
4 250 7.5 35 12 45 12 45 10 %0 15 115
6 250 7.5 45 12 65 12 85 10 125 18 145
8 250 7.5 65 12 a5 12 85 10 150 8 215
10 250 7.5 -] 12 ns 12 115 10 190 18 270
12 250 7.5 1o 12 145 12 145 10 235 18 335
14 250 9.5 165 15 . 225 15 235 1 425 18 530
16 250 e.5 200 15 275 15 285 1 90 .18 620
18 250 9.5 240 15 330 15 340 "o J 580 i8 715
20 250 9.5 275 R 180 - 15 390 1 455 i8 840
24 250 9.5 360 s . 505 15 520 n } g5 18 1150

Weights shown for split sieeves include-side bolts and gaskets, and end bolts, gesketi and glahds. S1andard sieeves are manufac.
tured 10 fit 3.96" standard B-C-0 patiern for 3” pipe only; AW.W.A. A patterns in sizes 476", A W.W.A: A.B patterns in sizes §.24".

7 N

Il

. : ‘l/// i '%///ﬂ ///,'///1;7//// ME:;E' \\}%é 4 ; 4 :; /‘;1/ e‘:zht
. N <4
; 1 I BT 3 o TR
- DU - . 0 ¥ .
w < 8" 9.05 . 66 51 105
10 1L10 L7120 72 57 125
20| 30 | 1330 TN .62 155

g/j’/{, A

leeve,
20!!

Fig. 349
M) Cutting-in Sleeve

ANSI SPECIFICATION A 2111 (AwwaA C. 111

NOTE: Weight does nol include accessories weight.

o2

15



(609} 461-3000 FAX (609) 461-3855

PENNSYLVANIA AVENUE AND RANCOCAS LANE

P.O. BOX 127 1% Q00
DELANCO, NEW JERSEY 0B0O75-0127 2.3

FLANGE BOLTR Ain'
HRCET

Barbella Enviromental Tecbhnology, Inc. _ July 13,1994
24 Tannery Road ‘
Somerville, NJ 08876

Re:  Pelbam Bay Landfill vemediation
Contract 875-HP

We certify that the gaskets and bolts we will supply meet all of the requirements of the following
specifications.

FLANGE GASKETS: Cloth inserted rubber ring gasket 1/16" thick
FLANGE BOLTS: Carbon steel bex bead bolt with beavy bex-bead nut

Sumberged bolts and nuts will be 304 S/
ANSI B18.2.1, ANSI B18.2.2, B16.1

Sincerely,

U C 7

W.C.Krout

Sworn to and subscribed before me this 13th day of July, 1994
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GENERAL CHARACTERISTICS

 STANDARD STAINLESS STEEL TUBING

XETRES OF PR e, of Ktraag o

aram CHEMICAL COMPOSITION MECHANICAL PROPERTIES
é’gﬁ“ PRINCIFAL R1.EMENTS % ANKEALED CONDITION - NOMINAL TYPCAL CHARAGTERIS TICS.
. OmiER  TeNSRE] viED [eLoma, % | HARDNESS
CR oM oS, P ] PSl | UINDY T | ROGKWRRL
10.00-] 8.00- | 0.08 - 85000 { 35000 45 BBOAOR | Goneral purmose 00~ e
34 12000 1100 | mes 03,000 | 75.006| 20 BISWHY | grack fof pig somaoasaries
12.00-] 8.00- Jo.nms Low cabdn typs 304 where
4L o 84,006 | 30,000 53 75 02141 re3isiance o carbice
2.0 | 13.00 | max i Bercoiamn s s
18.00- | $.00- | 0.0¢- Carbon modifiad for §
WM 2000 1100 {ore| - 83,000 | 35,0001 38 B0 | Bghlampdestors siramre
24.00- 1 18.00 b.‘ls - High reelsii
M0 200 | 2200 | mux P00 | 450001 a3 5| i catng and
18.00 [ 11.00- | 0.08 Mo Pmnirmbnrwﬂm than
ae . 85000 | 35000 w0 Bea 304 1y teducing medin. Good
’ 1900 | 1400 { max | 200-3.00 Ritorog sttt
16.00- | 10.00- {0.035 Ma : Low Carbors typa 316 1
3“"_ 18.00 [ 15.00 { mux | 200300 | 75000 ) 0000 0 a8 ’23,';,{;,‘;;;‘,':‘:%:,,-‘,““;
18.00- | 11.00- { 0.0¢. Mo Cabon fioxd fox Improved
e 100 |1ag0 oo | 2o0n0e | 4000 [aso0| so BOO | (emporuiuny sancur
18.00- | 11.00~ | 0.08 Mo Similat 1o type 316 tut with betwer
354 2000 [ 14.00 | mex | 3.004.00 90,000 | 40,000 1] Bas fgn‘%' ’r sislance and crewp
"~ Twoe] 0o oo | m Tilanium stabiized sggrmt
a2y 2000 [ 13.00 | mex | 8xc.0.80 90,000 | A5.000 58 bso tmmmm%‘gMIu
12.00-] 9.00- 008 | Chata - Columblan and tantakum |
r 20.00 { 13.00 { mac | toxC-1.00 | 85000 | d0000| 0 885 ;lrﬁva&mwmm
]
PHYSICAL PROPERTIES { Annesled) -
sPRCHEIC ' MIAN COEFRICIENT
gl Ay i R ——
LBS/CU. IN STULE, | RTUMRSO ST PREMEABILITY
. s, | oxar p‘.ﬂ.f(’ﬁz') a1z | aaze | ELASTIENY | 7T
04 0.29 72 0.12 4 98x10°¢ [104x10-' | 28.0x 10n 1.003
4L
3p 0.2 " 0.2 ¥ A8x10-* | 97x 10 25.0 x 1 1.003
a0 0. 7 .12 0.4 88x10-* [103x10-¢ | 200x10r i 1.008
316
Ny 0.20 7 0.1z 0.4 08x10-% 1103 10-» 200 x 10¢ 1.003
329 0.29 n 0.12 03 0Ix10-¢ [107x10-* | smox1p 1.000
M7 o.® P 0.12. vs 82%10°¢ 1108x10°¢ | 240 10 1.003
Ner| o ~ | on " . 9.3 % 10 -4 - 28% 1 1002
mwummh«mﬂuﬂbumwvmwmma arive ol

LI Or rdrirran alats, Appinia
mh-wmmwwhmmu wlﬂmbmrnmdubn:nmmnmnﬂmm
1hese of vitwt parposyg, ‘ .

I




\‘/ »Z PIPE SCHBDULES

e r o Ao ettt s amre

' Ppe] OB 80s & Td
Sixe 8 m m 20 | 30 aro. 40 | @0 | EM, | 80 | 100} 120 | 140 | 18q | E
i -40% 1383 1383 .1863 24471 2447 8148 3145
! %l 540 040 .065] .065 088] 088 A9 119
P 549 28701 32671 3207 4248| 4248 $351( 6351
; 0451 85| 085 0811 .09 126 .16
W erd 8278] 4238] 4238 5678} 678 .7388| Jabs
W 840 | (O65] .085] .¢831 083 A08] 109 47| 147 aes]
. 1.5383] .6383] .8710] .6710 2510] 8510 1.088] 1.088 1.%04] 13
i § 0881 0657 .G83| .083 413 413 A54) 154 : 28]
%] 1080 | 253 g2al i 42 1,181] 11181 1.474| 1474 19371
1 1.915 | ;0051 Q68T 109! 109 .133] 133 RECIISIT) 2501 i
121 ss78] 8678] 1.404] 1,404 1679 1.679 2,372} 2,172 I EY
06| O6a[ .108] 109 140] 140 91| 184 3 s
Th) 1660|1071 1107|1808 | 1008 2.273| 2273 2897/ 2997 y5es): |
QeS| 068 1091 509 48] 145 200] 200 K A
1A 1000 | 03t i274] 2c8s) 2005 2718} 2718 3.831] 631 8 8
2 2375 { 065 0851 1097 109 A84( 154 218} 218 44 !
. 1.004] 1,804 2.638] 2.638 2.633] 3.653 £.022] 8,022 744401
0831 .083] .12c] .70 203 .203 278 L2718 3751 o
M| 2876 | 2475 | 2475 3531 ] 9834 5.793 5.793 7.661] 7.661 10.01] 13
3 4.500 083 663 .ggo 120 2161 218 Q001,300 .ige ,
- ' 3.029 | 3.028! 4302 ] €032 7.8781 7/576 10.25] 10.25 1432
0831 083 A20] .20 236 226 nel 318
3N 4000 1,00 8472|4873 ] 4873 6:108 | 9,109 12.51] 12,69 221
4 | as00].083] 0831 307 .iz0 2371 2371 .281F 3377 a3y 420 SH[
. 3.918]| 3918|8613} 5.613 10.79] 10.79]| 12.86] 14.98| 1498} 1 2251[2
247 EIY3 "
4% 8.000 ) . 13,63 17.61 8%
A0 0% 4] A4 2581 268 A5 a7s 500 251
$ ] 8863 140 ] arada| 7770, .71} 14.62] 44.62 20,78 20.78 27.04 92.06] 3
82 J09| .309] %34/ y3a]/ 2801 280 4321 432 582 Jie] o
>0 | e.828 000 103 9.250{.289 18,97 18.97 120.57] 28,87 35.3% 45.30] 431
S S 307 500 s
Y [ oT.428 23.57 35.08 | s
a.e2g | 308 NOV[ 48] 14BT 2507 9771 822 .322] 4081 .500] .00 454 Ji9] .s12] "B06T o/
8 . 9:61419.914113.40 1 15401 22.06| 24,70 | 2855 28.55 | 25,64 | 43.39 | 43,98 | 50.87 | 80.93 6778 | 2005 | 774
342 500
P, ¥} aes y 33.90 .72
. .n::,' e 241 Je41/ 1851 (1851 L2501 07| 368|363 [ 500 .500[ Fo4] 719 BiF| 1050 134
TP A 10750 | 0ol 1ia (185 | s 70| akas | ot e | an o 4048154741 64.74 1 64.33 ) 76.03189.20] 1041 | 1187]
e | FIERr:
! N 581 d08| 9001 1801 2301 3301 3251 dOE| 5821 600[ 668| 441000 1.478]1973]
Lo 12 192750 1 AE0 o e L g sh bal sae | o] 12 $3.53173.18 | 65,42 | 88611 107 21 125.6 | 13971 150 3
P 581 T e8| 250 121 376 975] 438] .594| 5061 350 9361 1.094§1.250] 1 408
TR ALl P I P A B A B B IR 72,09 108.1 ] 130.7 | 150.7 | 170.2| 1hay
i ABR[ .250] 312] 878] .975( .500| 658 .800] .844 1.031 1 1,219 v.438] .59¢
, 1% | 18.000 ,,123 37 78| 538 $2.96162.58 | 62.58 10277 107.8 18277 | 130.6 | 134.8 | 132.8) 2308 2454
) j K 2301 3121 4387 2751 €62| .750] 00| .938]73.156 1,075 1.562 1 1.781
18 | 18.000 | 182 sa78| 4F o $9.03182.0617050/104.81138.2|93.45)170.8| 208.0 | 2443 | 274.3 | 3586
0.000 168 2181 2501 .a75[ 5001 3751 594 .812] .500]1.03111.261 [ 1,500 $.750 | 1665
i 20 ] 20.000 1 46,05152.73176.60 | 104.1 1 78.601122.9] 166.4] 104.1 [ 200.9 | 258.1 | 206.4 | 841.1 | 370 b
: [ 200] 2s0] .arsl 662| 37S| 6681 089 .600(1.219]1 83111812 206312 543
24 | 24.000 | ;210 53.4? 63.41[94.821140.0{94.82]171.2{ 2301 ] 1255 [ 296.4 | 367.4 | 479.4] 463.1 | 501 B
{ * UPPER FIGURES DIMENSIONS AND WEIGHTS OF LOWER FIGURE

Wall Thickness Welght Per Fc-

In Inchas SEAMLESS AND WELDED STEEL PIPE (0 Pounds

' ——— “amm mee T e
- ) —— s o~ .



ALLOWABLE WORKING PRESSURES

FQR A-312 WELDED PIPE

TYPE 3161
Schedules

10

TEMMALTURK °F,

40

mlm &is { 700 | 1% | sot

00¢

]

L]

1054, 1100

13

1200; 1250

1)00‘ ll.’sﬂ! 1400

NSBl 1508

T

13208

msolmso 11,100} 10989]10700

10560

tased

10000

£500

4250|8700 74

50

$450] 4000, 205 2100

1500

Fise] ¥4

MM

' NOM.
it

lﬂ.nu.

i

ALLOWARLE W

DRKING PRESS

UKER PRIR

%y

38
o

3

1449
2452

1639
212¢

1503

1667 1 1631
03 1'350

4 | 1982

1474
1913

%

58
105

&5
108) .

¢ —

12712
214

RE

494 1239

1603

1211

1298
1676 1556

1168
1568

1431
18%7

S PPN

140]
1820

ot

1132 N8

1464

1415

1360
1764
1075
1331

1324] 1263
ins

i

1646 146

i

107

1047¢ 9

35| 8
135411292

i

13
alj a3

£9f
786

638| 468 345

612

4411 U4| 235
801 43 4
1847
48

248

4511 32

in
24
13
iR

127
167

-~ w

v
130

e ] -
2=

8 1t

i
1686

2o
1526

L33
1539

3]
1508

1482

3511 828

1424

1380|1500 a7 B3

45

193] 147

N
Jo| 39| 258

10%
185

kL]
137

-

£
103

§51.08%
105

17

10

13

8 m| s
13% 1918 1208

125
1240

704
1204

68
1180

18
1148

9 631
1141

417 536 392
OAG] 836 &AL

™
43%

151
2682

1S
14%

T

§ |58

2
o

671

5581 €8
11%27 1045 | 119 1098

a3
1045

Rt

A

p—_

55
103} .

132
1068

l

534
Fl

i
1.4

512

= i

al
ion

M2
LLL

an
829

1026

y——

474
213

—r—

[1:r {2

§03 967, 9

1} 426
el 137

463

188 L1

581
80%

590
261

£54
8

541
190

frrams

531
74

515
752

£n%
™

48
114] eok] €%9) &

fre sm v2 0

g 47¢] 440| 390

53 465 340
Is| 804 58

o

33

73l A18) X

285

243
43]

363 270 193

B

205

21 99
26| 172

1s -

184

a2

143

e, o

I
124

£l
i

53

)]

104

251 ¥}

1
LU

7

18
138

53
123

T 108
161

154
n

R ek &

587 .043
103] 120

g

083
A0

b

58
105

b o o

IR

113

523
611 707

i

[4
H

P2 82138

LK}

{ 462
63} ¢

573
403
587

0

88
563

&

3
573

-

L
614 ¢

F ]
[
-

4

§

i

413
£0

3
852

48
bl

343

24 133

o

S 520

336
453

53| .109
108] 134

L

b
4£0

B i

i
4l

368
938

[P,

k7
415

——b

=2
428

525 ﬁﬁ%

¥ YA

4008 330
584) 568

VR

Je8) 2
BIB} 4

e T

18

66 241

FAYS

1
250

{ 8
132 131] 100

30 M0

43
310 302
151} 439

LI

32

it

. e

n
469 408

203

297

Er|

14%
218

137
192

55

]
14| 87

it

60

of -

4
n

CL 3

Q

1]

o s

i

A
48

97
142

63
HH

52
L

k)
L

26
4

ny 2t
7 %

R L1
34

53
108

109
J34

&!’%

s, i

AT
L 1D

3l
84

305
376

ik

30
349

a3

531 109
103] 148

g

nyy o
8]

234
b)

&l

33
3%

24
ad

pod |
X3

551 134
108] 165

4

AL 2
§:n B

238
%0

231
288

i)

22
ki

0

et i 1

26%
-482

r25&

Y 2

20612!
1 21| 25 2

191
236

8] 184
108] 130

53
103

15
AL

)

—

.3

n
"

H).

285 ki

ke ]

3

i tob

227

291

ii?

18
2l

4

218

16%
A3 1

16}
187, 8

3|

| i

1
23 17

b
L1

[ o 4
iy

%.

160

701 197

Sl TR

67} 12
16

117
145

¥
122

L
1?7

&)
58

|
=2

=8

"
30

H

1¢
8

120
4

-

118

—

218
iy

225
an

i

210
Pl 263

202
Hu

£
FE)

08! 1

531 168
14t

I8

34

- ——n

104
.}55

THE

g

Ul AL e

134
b2l

i o

#

187
23

P X

121] 142
2

'fs

ey Sl

u

172

184 H?

210

120

i 1%

169
193

166
183

58| 168

105 218
58l 218
108 250

235
mn

Frif
160

i

218 ]

FiyYy

i

184
20

i

t

"12
KHAn

-

1

83
8

£5

35
"0

@R | W®Y

18
23

36
1]

n
%4

n
¥

B4
"

Aty 2

%

64
i

34
L}

i

“«

: gsj uh | 2n

4

4
i

B2

=1

k
1

un
r

e e

i

]
n

25
28

X
&l

4
54

g A

1

o AR
ok

&

I
1

1
Y

43

%
51

30

=13

[T- 3 Y

wIm

I
i

0 17| &
%g gi ilo 196 192

i

154
189

19
83

139
0

1

13N

o

7]
100

£4
3

25
2%

42
M

ey Rad
[ 1)

Tl et

—g | A

1]

-

M!om
MIMM \nm

ilﬂ

Vlfvu
AYTM

Mnf.vm & wald Wisil

n} puﬁ; L &c ANE) DY 3—

s Wrerking Frtsiures shawn fef dach slre rfiect shr minus 12A% meau-

1w
1lt’fmu will Welerpoce.

b a5

T T FOTHTM T DN AN

San Pags 53 for caleulalion detalls,
Al dinansions acs In Inches

192€8.20767

eZ 68

{tontinued an suxt pag

6661/11/66

tim



Chskets or Sia, pas Srtog |

Benefits

. Compressed Fealures
: Sealabikty W Pravides supotior sealability over
Gasketing asbesics poakaing
B Offers virluatly the lowest amount of
ieakage over &y competitive none
BLUE-GARD: raaic gukeing
Craep & Provides improved torque ratention
The SBLUEYGARD compressed Asbestas-fren Gaskating famiy ] relaxation fesulting in lower leakags than the
slimindles the naed for ashastos. It is dosigned » ilically to majority of compétitive fibrous type
outperform and seal more efiectively than virtus] y any cther nonmetallic gasketing; both asbeslos
'ngnmutamc ﬂaskeiti‘g | galeﬂ:l. BLUE-GARD g“temmg %m. e and esbottos-freg
G Suparior seslabllity and excallent 1orque ratention. BLUE- Wide 8 Handles 8 wider range of flvids than
g‘?;g %a:kel 2 ,t"gi gmigerfb%ﬁ%{a”g d”‘;mﬁ“ng’ﬁg‘" choice of virially any ofher competitive ibrous
mn daveloped Spacifically fur this asbesiosires geskating slastamars gﬁ;ﬁ:gm‘"“""’" a3203t05-fre0
113
Typical Physical Properties J
ASTM Physieal BLUE-GAAD BTYLES
Twthlothod | Properties 3060 2200/3400 3300 3700 CHR-9900  Cpagx0
Fa7 Soalahility '
Millilitere/Hour Laakage,
AYTM Fuel & 6.2 6.1 0.2 01 0.3 0.3
Gaskat load, 500 psi [3.8 N/mm?
nternal presgute, B4 pal (.7 bay)
Nitroges: 0.6 0.4 1.0 07 0.3 01
Gasket icad, 3000 :%ai 120.7 N/mmt)
Intomal preseyre, 30 pai (2 bar)
Fi8 Cresp Ralxxation
Percent: 205 18.4 182 24.5 300 0.0
F35 R
Pém 50 50 8 40 40 40
Fag Lty
Parcent: -7 747 717 7 | 1540 16-30
Fi48 Flukt Resisiance sther
Five Hour immwralons
ASTM #1 Ol @ +300°F (+150°C),
Thickness inomase Ranges, %: 05 010 o5 20 min. 0-5 018
Welght incraase, Maximum: 8 20 15 -— 25 48
ASTM 1AM ¥903 @ +300°F (+150°C),
Thickness increass Range, % 015 1530 15-30 64 min, 015 040
Tenuile Loss Madmum: 35 o 50 - 40 65
ASTM Fual A @ +TO-B5°F (+21.20° 1
Thicknass Incrazsa a6 -3 815 O-10 10 min, 0-10 015
Welant Increasa, Maximum: 8 25 20 -~ 20 30
ASﬁI Fuel B @ +70-85'F {+23-29°C),
Thickness Increase , e 010 5-20 520 20 min. 15 , o-25
Weight increass, Maximum: 15 30 20 — 30 45
Fi82 Tentlle Strergin 2500 2800 2800 2300 2000 1500
Acroas Graln psl (N/mma); (17 4] +3) {19) {1?7) (14} {10}
Danalty (1/16*thk, 1.5mm
besns: ( ! 100 Li* e 100 YO0 86 85
{orama/omd); (1.80) {1.60) {1.60) {1.60) {1.04) {1.04)
QIN 3335 Gas Pormenhiiity
Part4 ce/min, .05 03 K¢ ] Od 001 003
Internal pressure: 580 g (40 bar)
Gasket load. 4640 pai (32 Nrinm?)
Thig ol o o rejacting thie ATTM 1252 (680118 in Acendy ASTM F-104; '
e S s e 0 W AT APt e

P‘P@ ,

¢

L]

*
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Gasketing Products

BLUE-GARD gasketing In command
BLUE-GARD asbesios-free gasketing ks monitored and tested
from stant 1o finish using tha Most modem procedures and
#qulpment. This high level of quality assurance continues 1o

il Style 3000

prodica a fuil ral;%o of compressad ashesios-itee gasketing

Ihat consistently shows a much better SEALABILITY lved and

2 lowst lovel of CAZER RELAXATION than the compettion,

Colon Blue

Binder: Nitrila {NBR}

Service: Waiter, aliphatic hydrocarbons, oils,

. gasoline, mild acids and alkalies* :

Tempersfure:  max. s700°F (+370° C)t; min, -40°F (-40°C)
Continuous aper, temp. t400°F (+205*C)

Presaurs, max.: 1000 pal bar)

PxT, mix: 350,000 (12,000)* (1732~ and 1/16” thick)
250,000 (7,290)** (1/8" wick)

A good genaral purposa pasketing malerial

Style 3200/8tyle 3400

Cokon Style 3200 « Ot While
Style 3400 - Greysblack

Bincer 8BR

Service: Walar, saturated stoam, mild agids and
aikaiias, ineit gases”

Temperalure:  max, *7T00F (+370°C)1: min_ -A0°F (40°C)
Continuous apar. tamp. +400°F (»203°C)

Fressure, max.: 1200 psi (B3 bat)

$xT, max: 350,000 {12@0}“ (1/32" and 1/16” thick}
250,000 (7,200)°* (1/8" thick)

For saturated steam and ofher ssvens service conditions. Style
2200 mosts requirameanta of MiL-(3-248984.

Style 3300

Color Elack

Bindes: Neoprene (CR)

Service: Water, saturated sleam, refrigerants,
cits, Tueis, mild aclds and alkalies®

Twrnpyrature: max. +700°F (+370°C)t, min. ~40°F (407 )
Continuous opar, temp. +400°F (+205*C)

Praseure, mas: 1200 psi {85 bar)

Px T, max; 880,000 (12,000}*" (1/32” and 1/16” thick) -
250,000 (7,200)** (1/8* thisk)

For use againgt oiis, 1S and refrigerants.

Style 3700

Galor: Light Gray

Bindar: EPDM

Service: Water, saturated slonm, acids ang

: caustics of moderate concenirations®

Temperature; max. +700*F {+370° C)*: min. «40°F (-40°C)
Continuous oper. tomp. +A00*F (+205°C)

Pressure, max; 1200 psl {82 bar)

Pt max: . 350.000 {12,000)** {1/32" and 1716 thigk)
260,000 (7,200} (5/B* thick)

The EPDM bindar incraases servicasbility in 2aturated stoam
and many alkalies. Also adds exceplions! resistance to both
weather aging and o10ne.

WARNING: . ~
Fetpartas's, b P SNt B el g FTRERNS 003 1Pkl e APTACALLS griay rod by
Prertnisisenn Swrbe Wl it b '"m'd L s M,

A e grh { 2
SIMBALGHIL Ak W5 scked] Ior AT ek Liwkl rontss ot J0cOUTS P17 bl S0d51 POLE
AP
’u'«mmm‘nﬁirmmmmmmmwu .
Laglalad 2 g R e
WO 40 NI C4% D3I 00U M) 11 L LI, ol waatmirng 4 DN KT 54 ke
RURD FIREKE I KAt oA e TAS SETE0A touncae V8 PRIRL. Mhvts Samait 0 thenpt

*

p% 3

CP-3900/CP-3920

highly compressible gasketing

Styley CP-3900/0P-3920 compressed gasketing matetials are
designed ang manufactured to offer high compressibtiity
characteristics, These premium grade gasketing materials are
monitorad and tested irom starl (o finish %«_!;919 the most modem
procecures and aquipmant. They exhitit M F36 compreaa-
ibility teat resuits up to 30W, for high performanca In appiica-
WS invalving cast iron o Oihar 31 metalllc aften
found in pipe lines, valves, strainers, lilers and pump casings. A
uniqua blend of synthetic tiders ana high tempearaturs tlilers in
ah elastomeric malnx provide supsrior sealabiltty and lorque
fatention in A arge nunmbor of mediums.

Specifications
Style CP-3800

Colon Black

Rinder Nitrlle {NBR)

Servide: Watar, afiphatic hydrecartyans, olls,
gasoling, mild acxas and alkalies*

Temparsture:  max. +700°F (»370°C)t; min. 40 F (40" C)
Continucus opgyr, temp, MO0*F (+205°0)

Presaure, maxt: 1000 pst (70 bar)

PaT, max.; 860,000 (12,0000** (1/32" and 1/18" thick)
250,000 (7,290)"* (1/8" thiok}

Style CP-3920

Golor: O Whita

Binder: 3BR

Servica: Water, saturaled steam, mild acids and
alkalies, inen gases’

Tomperature:  max. +700*F (+370°C}; min, ~0°F (40*C)
Conlinuous opar. lamp, +400°F (+205°C)

Presdure, max: 1000 psi {70 bar)

Px T,roan: 450,000 (12.0005"* (1/32* and 116" thiek)
250,000 (7,200)* {1/8" thick) .

28mm = approx. 17, tm = Approx. 40

TWhea approaching maximum tamperstute conatdt tha Gansex
£nginseri Dooa':gnen

*Conit Genaral Chismikat Resistance of Gompmsiad Gesketing
Prooucts calsiog

“*PXT mi 3 pYix *F (bar X °0)













- PRESSURE (PSI) - TEMPERATURE (°F) GUIDELINES

The maximum pressure rating of any TVi Thermoplastic Valve is 150 ps| @ 72°F- .
water, nonshock. With temperature Increase, the pressure capability of each type valve
‘and size must be derated as charted below. .

__180
Ball Yaives: & 100, - e )ik
- Compact Style, . E \\&ﬁ;_---..__cpvc T~ ov
True Unilon, 5 80} —C ~] g -
Econo-Pro. § s0.E N iy [~
Ball Check & “ LE 3 S
Foot Valves, 8 o0 120 140 180 80 200 220 240 2Bg . . <0
Gauge Valves. Temperature (*F) . WA
Ve poTtearLy varves L
: Globe Valves .
—BODY _TEME ¢H 1727 374" i 174" 1172° T
3270 180 50 150 132 50 gg 1
ve ] 705 AR 1 0e 1 We 1
P ““}20 108 05 10! 05 708 % - :
570 108 105 105 105 105 s
pp 140 [ ] 90 7] 90 w_
: 180 € T &5 5 €5 40
Sight Glasses L
EMP. (°F PYC CEVC & PP __BVOF i R
;E\"“J\l 3270 ["320 140 1 32— 100 | 140 175 | -4 — 100 | 140 185 2{5 C
N V7 LS S 750 100 50 150 [ 55 180" I 180 100 5
' 142 - 2" &5 85 50 B5 S 85 85 85 35
21/g -4" 64 B0 &7 [F] 60 55 80 80 &0 [i{ed
J, Vo Butterfly Valves SRy
BODY PIE JEMP.(°F) | 2" 124/ 3 (& 1 & 15 TF TG0 N S Tl N S P e
32 — 70 150 150 50_[ 150 | 150 150 | 160 1501 160 1 100 | 85 G &0 M. 4 -
. P 1001 oo | 160110071 100°] 100 | 160 {100 | & | o |80 156 130T
140 n 70 kit ah 45 L A0 30 30 30 30 20 Q 2. i
—PVDF PYDE 40— 250" [ 1507 150 | 180 [15q | ig0 1:}0 1+ 60 | 60 {40 | 40 | 40 {45 40
- : + BRI
Horlzontal Swing Check Valve e
si (*F) EPDM TEFLON EPDM_ TEFLON EPOM | TEFLON |- -
ZE 9870 | 0T 120180 - 12018 0 | J4R [ 180 |6 — 110 BT T 510 |6 210 °
KILH 150 50 ) 40 750 % | %0 0 0 120 100§ 85 55
T 750 | 150 00 40 150 (3] 40 150 20 160_| 85 85
1172 150 50 ® 10 150 00T 8 40 150 30 00 ] 70 85 ,
2" - 150 104G a0 1A0 100 80 40 150 20 o0 [1: [13 B
23727 150 00 100 40 100 85 70 35 5 ] 80 50 & -t
3 150 100 | 100 a0 00 70 80 30 50 100 &0 40 0
4 00 70 70 30 70 68 a0 Uo 85 T 8o a5 70
g“ 100 Fii] i gg 70 35 gu [*+] :g &0 30 7]
7 10 70 64 25 70 401 30 0 100 50 30 40
8" ) 40 20 40 BTTTE T8 Fii] 5 47 an &0
Diaphragm Valves [N
[ VALVE EPDW DA GM TEFLON DiAPHRAGH
) - BVE CFY OF B |7+ i
Si7F T LT | OF T T [ 280 | so'f | 1antE | TF | e E T B5E
172 150 120 50 100|150 % 50 0d 501" 100 50 ]
3/4” 150_| 120 156 100 160 0 50 00 | 180 | 300 50 50
" 150 20 15D 00 1 150 80 150 ] a9 50 3]
1Ti/e [4s) ) B 100 50 80 150 1006 150 100 80 90
27 56| 1z0 150 100 50 90 160169 | 36 120 5
F) ;{‘2" -553 20| 180 100 54 ) s0_ | 100 50_{ {oa 120 75
] 120 G0 | 80 [T150 |80 20 7 g 8
4" 150 ) ) g 50 90 o 7 €9
( 100 80 0o 50 160 3] &0 50 80 | &8
6 o0 ) 00 €0 100 54 50 80| &0 #0 =0
8" 60 g 60 45 i 3 45 35 45 80 ]
[17hd 60 37 8y g 45 45 38 45 3 [39] 45
NOTE: TEFLON IS A REGISTERED TRADEMARK OF £ 117 PONT.
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BECK UP (L1RES

50 VASHELL WAY, SUITE 400, ORINDA, CA 94563-3020 -
PHONE 510/254-0962 » FAX:510/254-9031 * TOLL FREE: 1-800-869-0962

We will rate the Lightweight 316 Stainless Stee) Back Up Rings for the following:

2 183psi
3" 125psi
— 4" 115psi
— " 135psi
—_— " l25psi\_fu
10" 135psi
12" 115psi
14" 105psi
16" 95ps
18" 85psi
20" 75psi
22" 75psi
24" 65psi

Please keep in mind that IPP has designed a safety factor of two Into all of its
products{!!

BRANCH OFFICES
4528 FLORES AVE. 642 OLD BALLWIN ROAD
ROHNERT PARK. CA 94928 BALLWIN, MO 63021
PHONE: 707/684-0752 PHONE: S14227-177

TR FARE. 4.ann 488 n7en
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DELTAFLEX® BUPP-SS

The bigh performance, Hightweight, stainless sloel back-up !!:m_ _

A AU IR A Ve PR F T

[N N I} o nave spacianzed in nange design
| since 1978 and furnish our products
i -4 to & broad cross-section of Industris!
-3 and municlpal users, IPP flanges are
made to exacting specifications and conform to
the highest standards of customar setvice and

qualily assurance.

DELTAFLEX BUPP-55' I8 the most
unique and cost eifective light

welght stainless steel flange connec-

{lon system In the world... and its
ayailablg anly from IPP?,

DELTAFLEX, inslzes 2* - 24", is a
compuler designed flange with a
conftguration englnsered for minl-
mum welghl and maximum perfor-
mance slandards.

investmant-cast from the highast
grade of ASTM A351 stalnless steel,

ok ,?QWP&&#\[ ‘Pr] £h f.m .EE -na?»u ' ‘*I‘ =
b ot el g oottt A il Ak "- i

lbaslgded fot itk wilh butt-welded, thetmbplastic, or steal stuh-en&a 3 31
E‘ M OELTAFLEX |5 60% of the welght of 4 tbmparabls éathon slaal (Iangé ‘Lﬂ"
\ mBaled for 140 pél opatating pressute; 150¥ dilling’ _ . i 5 S
‘M Hir 1 rusabla..s I i ol welded to'the Ploa:) - ,;, s N ;ﬂ‘;;.i;" ».;
Hexiblb st;ucturs Is Superid? whera vibrabion &id thetmal a!tesse.b. axls( o
[nterchanueab!é with tonventlohal alloy steel ﬂanges BN l* ws Y]

.w-

DELTARLEX BUPP.8S wemuay

3{%13%%?:&}‘%‘:5 f:di :05‘; psi DELTAFLEX eliminales the labor cost  back-up fangs
-sm 8 and hassle of the two-holing process
;gﬂmdb&wnmgtﬁgfp? :::eel' requlrsd during fabrication
plastic fugion bonding or butt-weld- Because the flange Is free to rotale
Ing. ideal for low to medium pres- on the stub-end, it is easy to fif up to
surs applications, DELTAFLEX mating flangss during assembly and
. BUPP-SS can be consldered forvir-  1nstaliation. No more bying to match
tually any servics requiring stainfess L@ boit holss... slmply slip the
steel flangas. flange over the pips, weld or bond
the slub-end to the pips, and just
turn the DELTAHLEX Hanga until the
:mmﬁﬂéﬁwd fange bolt holes are atignad - install the _
* For fuf class 150 pressureAemperaturs sarvics DS, nuts, and washgrg -« gnie man &m&%’ -
s our tileraiure ot DELTAFLEX L83 can do it eflicientyy. w400 by tars)

IPP — A Strang Customer Connection
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Pipe Size Y T
1 425 A8 181" 1 2 Y TR B - '8’ 03 g8 | 11w °
1 8.00 Ao 197 3 20 4 82 | 08 tz6 | nopd
o Qo0 | A0 '] R4 A lavaiard el g | 48 CF 17e | st
¥ 1.50 AD 360 4 2 4 75 6.00 RE 250 | 110ps
— i 8.00 A0 gl A 0 ] L 150 RE 866 | Hopsl
sl B 11.00 50 8.5 5 25 ] ¥/ 250 13 808 | ti0psi
———= 1350 .0 75 5 g /] s M i 13 ot | tiopd
10 16.00 K] 10.92 5 25 12 100 | M2 RE 1241 | 10ps
i 1800 tos [k | oc8c ] 3 |1z [t tee ) t700 | (26 2088 | fiopy
1w 21.00 113 1418 F 36 12 112 1875 25 27 | 10psi
i 2360 | 128 18.19 B |- 3.0 16 112 | 2123 25 atn | #topd
3 2500 | 184 16.20 3 a0 1 128 | aars 25 sagg | topsl
Ty 71.50 147 2025 | 8 0 - 125 25.00 25 4077 | ops
2 2960 | 154 2 | 7 35 20 137 2725 25 5200 | ti0psl
24 2w 160 24 2% 3 Ap &0 121 | 250 25 |- s | ttops .
! MATERIAL r‘nof*ehﬂ‘és S Bt s ’
P AT Adsd BEBM 0 n Zarny
" Yonslis Sreength i Dﬂﬂpsl 3 7T ,f— ! a7
. Yield Stréngth ' ,DDQ pal : : W
Elongalion ln Lyt o
* Manganese ! 0% | .
R L o
" Sulphur %
Phosphorous 4%
chromium . {8d~21.0% e -
Kicke! 8.0~120% - .
Molybdenum eh 20-30% i T .ﬁmw:m
* PRESSURE-TEMPERATURE "3 -
RATING FOR BUPP-58 FLANGES | [SRTRNTAERCTET SAMPLE SPECIFIEAYIGN PLV ARSI &
Teperalurd ¥ Gparaling Frested 4 g flang shall be of the convoluted design and cast from ASTM A351 CFEM
-2 fo $00 ‘ ' Hg : passivaled stainless stesl, Cas! equivalent of 316 SS.
ggg :o 2.0 The finish shail be as-cast with flash removed from aft edges and boll holes.
400 76 . 3.0 Theflange shall be marked with sizs, ball hola lemplals, materlal and
500 88 type of flange.
600 55 | 4.0 The flangs shall male wilh; ANSI 816.5, B16.1, AWWA C207 and M5S-SP 43
oo ' ﬁ’.‘ 8.0 The flange shall b DELTAFLEX BUPP-SS as manufactured by
' : Improved Piping Products.

Wuwumiwnmuwwuwmmlummmmmu
Re satistacGon Hat such rng is I Eecl Gelectivg, N will repalr o taplace wch ring ot &s
»  optlon wilhou! cost. in pdifliion, on AP leﬂwlmbmwmmd
Raumag replacement 1ng 4 Sem eqU to 20% oF 7S publshid Nak Price 1o offest &8
B8 1t 18 CRIECIME (I Wil PUSTIISED Dy INS LAZENALE 158 OF ER INELAMENG condracior,
of iha Jum of $3.00, wirichever sum it grealer PP shadl nol by Rable 10 sty conseqien-
fial dammagea rrsulting from sy Sulect 30 matermd or workmensghip. THIS GUARAITER IS
IXFRCSSLY 1M LIEY OF AKY AND ALL OTHER GUARANTEES AND/OR WARRANTIES.

IMPROVED PIPING‘ PRODUCTS, INC.

50 Vazheli Way, Sullo 400 » Crinda, CA 24663-3020
Toli Frae 800/966-0962 ¢ Telephone 510/254-0062 « Fax §10/254-7263

Spailications sublet {0 change withont nolics ©1893 improved Plotng Prodocty, Ine. Calaleg Prised D UBA
DELTAFLEX BUPP-55 ©1804 3M 942




Hi Seal, the High Performance ng

1

Y

- the economic alteLnaiiNSEu

e
Winn Hi-Scal hlgh pexformance
butterfly valves arc desxgn
offer efficient, bi-di
sealing across-aide spcctnun
. ~of $&rvice conditions.

The Hi-Beal range o/iffg P
installation, iungscmcc st ‘-,.4,..
minimum Mmainteriance togethe i

with amw § and
materials

® POSITIVE SEALING which
is mechanically achieved and
does not rely on line pressure
assistance.

cemnms mmnd amae

® FIRE SAFE performance
proven throughout the range.

® BI.-DIRECTIONAL
performance. Suitable for use
on end-of-line service,

#® LONG LIFE durability duc to
the double offset operating
principle minimising seat wear.

® COMPACT DESIGN
minimises weight and
installation and maintenance
COosts.

® ECONOMICAL, superiot
performance allernative to uther
valve types.

VIOTEL FLy VAL VE  FOR CAS
NERTILATION

—



- erﬂy Valve with built-in reliability
;. Ball and other valve types.
Range:-

Body Types
* aner T Climped between flanges with spasning bolls or otuds
——Waler Luggod— it

‘-__Dmlhiﬂ,ﬂﬂnge‘.’ 5 SIl‘lilbjﬂ' KQH-ANS‘ =N .GM

Design Types
* Soft Scated for genexal purpose applications.
4 Hircsafe—. for “mwww
WMM@WMWW—

Size Range .

ANSI 150 ANSI 300
Pressure class DIN PN 10716 PN
Sizes Inch ity 0"
w R E— PO < B 12 1+ + B o H
Body Materials
’*’- Carbon Steel (ASTM A 216 WCC)
Standard Staintese-SiecH ATV ST CRENY
e s 55 1400 AL
Duplex Stainless Steels
Alternatives

Other materials on request

Seat Materials

Standard ~ . .
Soft Seat & | FITL .
iresafe) .- - L
_Alterd RTFE (Reindorced PTFE) .
Seat Materials HMPE (Ultra high Molecul clyethelene)

Dise Materel L, sS 2
shaft Matenad 7-y SS




Design Features

DisC pIsC O DIsc

SECONDARY METAL
METAL
/ME'I'AL SEAT  gpACER /SBA'i

O

SEAT
/ENERG'LSER

Soft Seated Firesafe Metal Seated

In soft seated models the PTFE n firesnfe maftiels the Por high temperatuge or

seat is mechanically forced Energisingfing is extended so abrasive applicationighe soft

onto the disc by means of the bs to fpfm a secondary metal seat is replaced by a metgllic

scat energiser which acts 05 a Lealdh thoe ovent of soft seat spacer and the metal seat fQrm Q
disc spring. Hestruction. the seal,

-

Benefit: A choice of seating types offers excellent sealing across the whole pressure/temperature range.

ow the metal seat to spring
onto the disc and effecta
secondary bi-directional metal
to metal seal.

Bepofit
Compliance with
T~ nternational Firesafety




Features Benefits
The disc/shalt assembly 15 doubly
L ofset from centre causing Lhe disc to Low operaling torque.
Vs SN T move into the seat with a cauming -
. Bi- 0;? O\ 2 ovid b
.- ; : ' is provides the mechanical Positive sealing in either
Directional b "" ';-"-Eﬁé,?;“ principle which ensures a seal in direction.
Secal = \| \ & elther direction.
.“ h ¢
_______ As the valve begins to open the disc Long seat life.
- swings away from the seat eliminating Lugged valves ideal for end-of-
wear points and extending seat life. line service. *
Single plece shaft design ensures rigidity ] .
and stabliity of the shaft/disc assembly. Long lifc opcration.
v/ One Picce o
Shalt The input drive is a key, designed to fail
raechanically should abnormal torques be | To maximise safety.
applied thus protecting the intemai
dige/shaft assembly.
Gland packing compression is maintained | 4 ccessible packing
/ Gland by a bolted gland. Adjusting nuts are adjustment without operator
Adjustment always accessible whatever operating removal,

method s {itted.

/ Seat replm:ement seat rings may be replaced by simply

removing the retaining ring.

Without removing the disc/shaft assembly,

Fast, easy maintenance,

th other valve types?

Requires less space.
Less welght.

Less raw material.
Less costly than other

\a{.lu L
——T: ! g
Easy operation by lever,
E:;tterfly valves are QUARTER TURN gearbox or actustor,
ves Superior gland integrity.
Butterfly valves have FEWER PAKRTS Easier to mﬂi“tﬂi"\-\
. ] ...
Butterfly valves are ;“?ww ﬂ%.c d 7:.::::1?11:3
SUTTABLE FOR CONTROL PURPOSES | 00een 30°and 7070

Gate valves cannot claim ANY T these advantages,



Outline Dimensions

3

Double
Flanged Type

e AP e\

Operator Mounting Dimensions

| ——— To\e 'l |o MRS
| —o . WA

Top Works Dimensions
+

Shaft shown in Closed Position

5
Shaft Keyway Dimensions Optional ISG Mounting Flange
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rarts Last X
Firessteror Soft—s&ted, Walfer, Lug and Deuble-Flanged Valves.

‘16

Body Plug on sizes above 127




Materials of Construction.
Standard materials for FIRESAFE models.

DESCRIPTION CARDONSYEEL VALVES |  STAINLESS STEELVALVES ALUMINTUS BRONZE VAL
(1N o R WASTMAZIGWEC . |- ASTMAIS1 CPoM " BS MOOABZ
0 @ < ' Disc ASTM A331 CFSM ENP ASTM A38] CPBM ENP B3 MO0 AD2
L AR | ASTAE X508 O 650 (37, 471 | ' ASTM ASGA Gri00 (17-4PH) |~ KMONEL
w RETAINING BS 4360 434 BIIINESH 7 psloAB?
5 | 2R N T | I N CONBL BT .| o T~ INCONEL €23 Pl TNCONEL 625
6 VIRGIN PTFE VIRGINJATE VIRGIN PIFE
# BT R ] IR el - KMONEL
HIGH mmm BS 4882 Gr 18X K MONEL
PR COMPOSTIE S | - - PIFE COMPOSIIE .- PTPECOMPOSITE
PI7E COMPOSHE PIFE COMPOSTTL PTFE COMPOSITE
Vi gRlHTEE Y [ Texarmme ", GRAPHTIE
/ GRAPHITE GRAPRYFE, GRAPHITE
e T T Y U BSTTOSIOS3E S ~ " B5970316 §31
ASTH A51 CESM ASTM A3SL CREM ASTM A35] CFOM
" B34882GrBT * DS 4862 Or DX B 4882 Gr BEX
BS 4882 GrZH BS 4882 Gr &X 55 48B2Gr 8X
STAINLESS STEEL STAINLESE §TEEL, T MONEL ™~
IDENTIFICATION PLATES STAINLESS STEEL STAINLESS STEEL STAINLESS STEEL

Standard materials for SOFT-SEATED models.

Maternials of construction arc a5 above, except

@) | CoresEpmodIne. ASTM A351 CFEM ASTM ASS{ CFBM BS 1400 AB2

0 [O) SEAT ENERGISER INCONEL 825 INCONEL 825 INCONEL 625
RETAINING KNG BPRENG * STAINLESS STEEL STAINLESS STREL FHOSPHOR BRONZE
2 GLAND PACKING VIRGIN VIFE VIRGIN PIFE VIRGIN FTTFE

Pressure/Temperature Ratings

800PSI The maxirmum working

ANSI 300, CARBON STEEL capability of any valve is either
~00PSI / the body rating or the seat
---....__\ shut-off capabiiity, whichever
N 7 ANSI 300, 316 S Is the lower.
600PST \ ‘
\ \ "\\_ P — The seat ratings shown are
o o ™, based on data from API609.
5 oo & —r‘\
) ‘ / RENFORCED \ A
4 PIFE SEAT [/ PIFESEAT The body ratipigs shown are
E  400pSI N i from ANSI Bts.snas 1560 Pt 2.
g ANSI 130, C\l \ 3 1 NOTE: Consult Factory for metal seat
300P5! ~—BOdy and Metal [ applications above 800°F
Seal Aatings '
* \7_ e Qoit Baat Fatinga
200PSI 7 = :
' ANSI 150, 516 66 \ . l
i
100P851 L_ \\ L :

OF 100°F  J00'F  300T 400"
e 4C wC 150°¢ 200



Operation Methods

Handlever

The Winn lever operator
incorporates a lockable spring
loaded release arm allowing the
valve 1o be set in intermediate
positions for throttling service.

A patented, cam adjusted,

lever stop plate ensures perfect
alignment between lever and disc
in the closed position.

Levers are fitted as standard on
valves up to 6" class 150 and

4" class 300.

Gearbox
On larger valves requiring
manual operation, a gearbox is
mounted directly onto the valve
yoke The gearbox incorporates
position indication and travel
adjustment stops.

Powered
Operation/Control
Pneumatic, electric or hydraulic
actuators with aacillary
equipinent such as solcnoil
valves, limait switches, positioners
etc, can be supplied.

cg

Electric

Adaptions

Extended stem operation, chai
wheel operation and other -
adaptions are available as
required.
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1.5.0. Mounting Flange.
The operator mounting yoke
moy be adapted, by the addition
of a mounting flange, to provide
compatability with 1.5.0. 5211.
{Sce drawing on page 3.)
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Technical Specilications

Desiga AP1 609, BS 5155, MSS SP-68
ry Wall Section ANSI B16.34
b End Fienge Compatability ~ ANSIB16.5
Face to Face BS 5155, AF1 602
Prosvure/Tempexnture Rating ANSI B16.34

Flire Test Certification BS 5146, BS 6755 PL 2, APl GFA, AP1 607,
DOT Rule 54, Exxon BP 3-14-1-2A

Pressure Testing RS 6755 Mt 1

Factory Quality System 10 001, EN 28001, BS 5750 Pt 1

1SO Top Mounting Flange 1805211 Eﬁ
(when specilfied)

How to Order Hi-Scal Butterfly Valves

Valve Coding System describes type of valve, materials of construction, operator,
and special service preparation if requested.
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Part

1 Body

2 Cover

3 Disc

4 Hanger

5 Hinge Pin
6 Gasket

7 Cover Nut
8 Cover Bolt
9 Disc Nut
10 Side Plug
11 Washer

Mater:al

ASTM A 351 CFaM

ASTM A 351 CF8M
ASTM A 351 CF8M
ASTM A 351 CF8M
ASTM A182F316
Teflon

ASTMA 276 GR 304
ASTMA 276 GR 304
ASTMA 276 GR 316
ASTM A 276 GR 316
ASTM A 276 GR 316

Grapholl gaskets are available for
temperatures above 500°F,

Applicable Standards

Shell Wall Thickness: MSS-SP-42; ANSI B16.34
Face-to-Face or End-lo-End: ANS| B16.10

Flange Dimensions: ANSI B16.5

Weld End Dimensions: ANS! B16.25

Note: AP1600 Design (renewable seat rings & heavy wall)
available upon request

Tests

Class 150

Sheli: 425psi  Seat: 80 psi Air*

“Optional high pressure seat test per API598
available upon request

WILLIAM E. I L L l A M s

VALVE CORPORATION

38-52 Review Avenue
Long Island City, NY 11101
718-392-1660 1-800-221-1115 FAX: 718-729-5106
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HOSE & BRAID

Stainless Steel
A FLANGE

] §S T-9ny. plate with
1504 drilling

et length -
L.
| SI1ZE WORK ING PRESSURE
ITEM | QUANT. MODEL NO. ID & LENGTH 70°r
POS_250 FLG. 2-1/2 X 9 - A00# : e
PCS 300 FLG 3x9 2884
( PCS 400 FLG " 4X9 2854
?CS 500 FLG 225#
' PCS 600 FLG 2004
i
PCS 800 FLG 1854#
[ PCS 1000 FLG 1754
" PCS 1200 FLG 1604
PCS 1400 FLG 14 X 14 1304
PCS 1600 FLG 16 X 14 1104
i
. :
'USTOMER :
j
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[lAs welded” or “paper mill grade"

fittings are supplied in the as-welded, pickled and passi-
veted condition, :
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ASA B14.s ASA 150 POUND FORGED FLANGES

A i X 'y

- 7% -

~—J— ;f, oY P 777777 7TH
ol e e A ez
. ""'k:'L*-U“TH Wt THREADED He BLIND

M itw::.msua»mm
L ¥ ""‘“"""X-BB’_"‘ | ¥

NOMINAL

R
alilal wECe torlfltl Lk l’
. . .« .

st I s
SN 3% | % [ 1% | 1y A% |- (1% B84 62 | % 88 1% | % 90
‘ u:;ﬁ‘ % | % e | 1% 4- % 1 g%;—-i—o;--—." % 1.09 % | % 1.1
) | A% 1 v | 2 1% | 4 % | 3% love | 132 | 1.08 e | 1.36|% | wie ! 1.38
~wv IR A% | 3% (v | 166 138 |y | 1.70 |me]| 1w | 172
av: DA™ A% | % (o [ 190|161 | % | 1950w | % A 197
2 PR % | 4wen [ e38( 2071 2.44 (% |1 2.46
- 2v: REEEPREEN % [ 5% 2% | 288 247 |1 | 994 we|tn | 297
3 - IR | 4y 3.07 | 1% | 3.57|% |1ve | 3.60
v, 1A A% 355 (1% | 4.07|% {14 | 410
T 9 | Wl 6V | 5% 4.03 § 1%, “;5; Ve[ 1%6 | 460
._._;__, 10 | i | 7% | 6% . 05 | 17 | 5.66]% 1%e | 5.69
T 1|1 8% *7','@:“ ' ﬁ_ﬁ@ 1% | 6.7%|u% [1ve | 615
s e e £3] 198 1% | er2|w lin | ore
35 10 RN m 1o TIGR] 1y | 10,88 [ [1wa [ 1099]
KPSl 5 (1w |5 ] 14%' 2V | 12,88 [% [2¥4 | 12.99

Floages conform te ALA Bi4. 1,
* U rabad faee bt taclude |t bt pe

Bt B

w1t O3 pad lopth thomph kb Y, YY

!

1

elding Mock Honpes in duc 11" and wualter are bevpd
m Ie Schoduie 40 pine. Soeciul boror oo apph
vl b »ullod by purchoser.

l o !



SCHEDULE 55 SCHEDULE 105 SCHEDULE 405 ' SCHEDULE B80S |

© OUISIOE CENTER " ot . wat ° INSIDE WALL T IMSIOE WALL INISOE
: WAL
- DMAMETER  TOEND umuﬂn}m wwn}utss mmmn mm;nsss mumnm -mlmsss,ummm tmt:m%ss

DB {C)
Y% | 1050 | 1% | .020] 085 | " BBA| 083 | B24] 113 | 7a2l 18
i 1316 | 1¥a | 1.185] .065 | 1.097] 109 | 1.048] 133 | 98571 179 3

1V 1.660 1% 1.530] .065 1.442] .109 1.380; .140 1.278{ .19 1Ya

Ve 1.500 Y4 1.770; .065 1.682] .108 1.610] .145 1.500] .200 1%

2 2.375 2ve 2,245/ 085 2.157) _.109 2.087| .154 1,939 .218 2

2% 2.875 3 2,709| .083 2.835 .120 2.469] .203 2.323| .276 P47

3 3.500 3% 3.334[ .083 3.260{ .120 3.068] .216 2.900| .300 3
3% 4.000 3% .} 3.834] .083 3.7601 .120 3.548| .226 3.364] .318 %

4 4.500 4% 4.334| .083 4.260{ ,120 4.026] .237 3.826| .337 4

] 5.563 4% 5345| .109 5.295| .134 5,047 .258 4.813] .375 5

6 6.625 5% 6.407{ .109 6.357| .134 6.065; .280 5.761] .432 6

8 8.625 7 8.407] .109 8.329] .148 7.9811 .322 7.625!1 .500 8

i#$10.:4 1 10,750 8Ya | 10482 .134 | :10.420(f .165:] 10.020| .365 9.750; .500]| 10

[12 12.750 | 10 12.438]_ .156 | 12.390] .180 | 12.000] .375 | 11.750} .500[ 12

CAPS

. LENGEH : .
1 7] :“SCHEDULE 55 ~*SCHEDULE 10$ i *SCHEDULE 405 - 'SCHEDIILE 80s

UTSIDE “JANGENT . jwope ' - wart | INSIDE WAL i INSIDE wat  asioe watt - NOM.

“ﬂl‘ﬂaﬂti,"iﬂ_ lf:‘sﬂ,m DIAMETER ; mu:m;r.ss DIAMETER | THICKNESS !-DIRME}ER macmss:mmmnltmcmss PIPE

¥ 840 | § ' -710 065 | .674 | .083 .322 .109 .546 .147 ¥
Y| 1050 | £ ',! 920 065 | 884 083 | .824 | 413 | .742| 154 | %
1 1315 | § 1%, | 1.185| 085 | 1.097| 109 | 1,049 133 | 857 | 179 | 1
1% | 16801 § 1'% | 1.530 | .085 | 1.442] 109 | 1.380 [ 140 | 1278 | 191 | 1%
12 | 1900 | § " | 1.770| 065 | 1.682] 109 | 1.610| .145 | 1.500 | 200 | 1%
2 2375 | § "™, | 2245| 085 | 2457 | .109 | 2.067| 154 | 1939 ] 218 | 2
2%y | 2875 | § ™, | 2709| 083 | 2.635| .120 | 2469 .203 | 2323 | 276 | 2%
3 3.500 | § fon| 3334 | 083 | 3.260| .120 | 3.068 | .216 [ 2.900 | .300 | 3
3% 4.000 g ﬁ'o 3,834 | .083 3.760 ] .120 3.548 ; 226 a.384 | 318 3V
4 4500 | § ™M, | 4334 | 083 | 4260 .120 | 4026 | 237 | 3828 | .337 | 4
5 5563 | § 3| 53451 109 | 5295| 134 | 5047] 258 | 4813| 375 | 5
8 8.825 5 Mo | 6407 § 109 8.357 | 134 | 6.065 | .280 | 6.761 | 432 | ©
8 8.625 | § Y4 | 0.407| 109 | 8329 148 | 7.981 | 322 | 7.625] 500 | 8
10 | 10.750 | E &, [10482]..134 |10420 .165 [10.020 | 385 | 9.750 | 500 | 10
12 [ 12.750 | § 34 [12438 | 156 12.390 | .180 [12.000 | .375 |11.750 | .500 | 12




“CONCENTRIC REDUCERS] (CONT'D)
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big and adjust-
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o AC FLAP gaTEs: )
< CIRCULAR OPENING | /
2 /

HEAVY DUTY TYPE

These flap gates may be installed oy the £
; ce of . -
with enchor bolts; altrched, by menns of stus, o the [ nAl

{o the face of
;]va!l thimble embedded in the conercte wall; or holted tg :{n:
ange.

The gate has two adfustment features: at the top laterali

at the center for fny misalignment. 1hinge points have Iy
tion fittings, :

The flap opens on minlnum diffcientia) head,
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18~ to 24" slzes hajve a single hinge.
Dimensions are approximate,

CONSTRUCTION

1-~Flap — Cast lron
2—Franw — Cast iron
3—Hinge link ~ Cast stec)

4—~1linge — Bronze

— S—Adjusting serew — Bronze

8-—Seat — Neoprene
T—Lifilng eye— Cast fron
§—Hinge post . Bronze

@ S o] 7 §—Plns — Bronze -






