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below ground joints

Push-fit (flexible) joints are the standard below ground
joints used for conveying water.

Standard push-fit (flexible) requirements

In addition to normal anchorage precautions the joint is capable of:

e withstanding ground movement and settlement

e withstanding high operating pressures

e minimising the requirement for imported imbedment due to
high stiffness

e coping with poor load bearing or unstable ground

e being laid in narrow trenches

e pbeing laid easily, with no special equipment required

0000000000000 000000000 DN  |DEFLECTION| MAX OPERATING | MAX TEST

(MM) | (DEGREES) | PRESSUREPFA | PRESSURE PEA
This table gives 80 5 60 65
details on the 100 5 60 65
maximum 150 5 60 65
deflection when 200 4 60 65
using the 250 4 54 64
standard joint 300 4 49 64
and gasket 350 3 45 59
400 3 42 56
450 3 40 53
500 3 38 51
600 3 36 43
700 2 34 46
800 2 32 43
900 1.5 31 42
1000 1.5 30 41

NB. Unrestrained push-fit (flexible) pipes may require
anchorage due to hydraulic thrust along a pipeline such as
changes in direction or reduction in diameter, laying in high
slopes, unstable ground and at blank ends.



restrained below ground joints

Push-fit with self anchoring (end restraint) joints
All pipeline systems that carry fluids under pressure

are subject to:
severe stresses

reductions in diameter
depth of cover

height of water table
topography

native soils

pipe orientation

width of trench

pipe diameter

hydraulic surges that appear at changes in direction

The principle of anchoring joints is to reduce the
potential for the joint to separate. Sigma Pipeline
Solutions offer two types of end restraint which are
dependent on pressure and installation conditions:

1 Standard push-fit (flexible) joint

with anchor (SIT) gasket
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Under pressure the joint will try to
pull apart. This will cause the steel
teeth to grip the spigot of the pipe
preventing the joint from
separating.

2 Push-fit (flexible) mechanical
anchor (MR) joint

T

s

v

DN | DEFLECTION| MAX OPERATING |  MAX TEST
(MM) | (DEGREES) | PRESSUREPFA | PRESSURE PEA
80 3 30 35
100 3 27 32
150 3 16 21
200 3 15 20
250 3 14 19
300 3 13 18
350 3 10 15
400 3 10 15
450 3 10 15
500 3 10 15
600 3 10 15

DN |DEFLECTION| MAX OPERATING |  MAX TEST
(MM) | (DEGREES) | PRESSUREPFA | PRESSURE PEA
100 5 64 96
150 5 95 n
200 4 44 58
250 4 39 52
300 4 37 49
350 3 32 43
400 3 30 4
450 3 30 4
500 3 30 4
600 3 2] 37
700 2 23 33
800 2 20 29




above ground joints

A flanged joint is standard for above
ground applications and also for fitting
ancillary products such as valves and
hydrants below ground.

It is recommended that flanged joints
are not buried wherever possible.

Dependent upon the working pressure
of the pipeline, flanges are drilled to
BS EN1092-2, PN10, 16, 25 and 40.

There are two types of flanged joint: PN16 is the standard drilling in the UK.

o=

timei

Adjustable flange

D|PCD| G| |

PN16

DN D G A B PCD NO. OF DIA. DIA. LENGTH
(MM) (MM) (MM) (MM) (MM) (MM) HOLES (MM) (MM) (MM)
’ Maximum 80 200 | 132 | 190 | 160 | 160 8 19 | M16 | 65
operating pressure
(PMA) 16 bar 100 220 | 156 | 190 | 160 | 180 8 19 | M16 | 65
150 285 | 211 | 190 | 160 | 240 8 23 | M20 | 70
. ﬁ\llowable 200 340 | 266 | 200 | 170 | 295 | 12 | 23 | M2 | 70
estpressure
(PEA) 24 bar 250 400 | 319 | 220 | 190 | 355 | 12 | 28 | M24 | 85
300 455 | 370 | 245 | 205 | 410 | 12 | 28 | M2 | 85
NB. Bolt lengths are for 350 520 | 429 | 265 | 225 | 470 16 28 | M24 | 85

joining ductile iron to

ductile iron flanges 400 580 480 | 28.0 | 240 | 525 16 31 M27 | 100

450 640 548 | 300 | 26.0 | 585 20 31 M27 | 100
500 715 609 | 315 | 275 | 650 20 34 M30 | 110
600 840 720 | 360 | 310 | 770 20 37 M33 | 120
700 910 794 | 395 | 345 | 840 24 37 M33 | 130
800 1025 | 901 430 | 380 | 950 24 40 M36 | 140
900 1125 | 1001 | 46.5 | 415 | 1050 28 40 M36 | 140
1000 1255 | 1112 | 50.0 | 45.0 | 1170 28 43 M39 | 160




PN10 oL

Maximum
operating pressure 80 200 132 19.0 16.0 160 8 19 M16 65
(PMA) 10 bar 100 220 156 19.0 16.0 180 8 19 M16 65
150 285 211 19.0 16.0 240 8 23 M20 70

Allowable
test pressure 200 340 266 20.0 17.0 295 8 23 M20 70
(PEA) 16 bar 250 400 319 22.0 19.0 350 12 23 M20 80
NB. Bolt lengths are 300 455 370 24.5 20.5 400 12 23 M20 80
for joining ductile iron 350 505 429 24.5 20.5 460 16 23 M20 80
to ductile iron flanges 400 565 480 24.5 20.5 515 16 28 M24 85

450 615 530 | 255 | 215 | 565 20 28 M24 85
500 670 582 | 265 | 225 | 620 20 28 M24 90
600 780 682 | 30.0 | 25.0 | 725 20 31 M27 | 100
700 895 794 | 325 | 275 | 840 24 31 M27 | 110
800 1015 | 901 350 | 300 | 950 24 34 M30 | 110
900 1115 | 1001 | 375 | 325 | 1050 28 34 M30 | 120
1000 1230 | 1112 | 40.0 | 35.0 | 1160 28 37 M33 | 130

P N 2 5 FLANGE DETAIL | BOLT SIZE

Maximum
operating pressure 80 200 132 19.0 16.0 160 8 19 M16 65
(PMA) 25 bar 100 235 156 19.0 16.0 190 8 23 M20 70
150 300 211 20.0 17.0 | 250 8 28 M24 85

Allowable
test pressure 200 360 274 22.0 19.0 | 310 12 28 M24 85
(PEA) 35 bar 250 425 330 245 | 215 | 370 12 31 M27 | 100
NB. Bolt lengths are for 300 485 389 275 | 235 | 430 16 31 M27 | 100
joining ductile iron to 350 555 448 | 30.0 | 26.0 | 490 16 34 M30 | 110
ductile iron flanges 400 620 503 32.0 28.0 550 16 37 M33 120

450 670 548 | 345 | 305 | 600 20 37 M33 | 120
500 730 609 | 365 | 325 | 660 20 37 M33 | 120
600 845 720 | 420 | 370 | 770 20 40 M36 | 140
700 960 820 | 465 | 415 | 875 24 43 M39 | 150
800 1085 | 928 | 51.0 | 46.0 | 990 24 49 M45 | 160
900 1185 | 1028 | 555 | 50.5 | 1090 28 49 M45 | 180
1000 1320 | 1140 | 60.0 | 55.0 | 1210 28 56 M52 | 200

P N 4 0 FLANGE DETAIL BOLT SIZE

Maximum
operating pressure 80 200 133 19.0 16.0 160 8 19 M16 65
(PMA) 40 bar 100 235 159 19.0 16.0 190 8 23 M20 70
150 300 214 | 26.0 | 230 | 250 8 28 M24 85

Allowable
test pressure 200 375 281 300 | 27.0 | 320 12 31 M27 | 100
(PEA) 53 bar 250 450 343 340 | 31.0 | 385 12 34 M30 | 110
300 515 406 395 | 355 | 450 16 34 M30 | 120

NB. Bolt lengths are for
joining ductile iron to 350 580 465 440 | 40.0 | 510 16 37 M33 | 140
ductile iron flanges 400 660 535 430 | 440 | 585 16 40 M36 | 150
450 685 560 50.0 | 46.0 | 610 20 40 M36 | 150
500 755 615 52.0 | 480 | 670 20 43 M39 | 160
600 890 735 58.0 | 53.0 | 795 20 49 M45 | 180




push-fit
(flexible) pipe

fabricated
pipe

fittings

corrosion protection systems

Process Standard external coating Standard internal lining
medium ' p\ 80-800mm | DN 900-1000mm
Water Pipes are Pipes are Pipes are centrifugally cement
(BS EN545) | externally coated externally coated mortar lined as per the require-
with 400g/m? of with 200g/m? ment of BS EN545 with blast
zinc aluminium of zinc with a furnace cement and finished
(85-15% ratio) with | finishing layer with an epoxy seal coat
a finishing layer of | of blue epoxy
blue epoxy Pipes are centrifugally cement
mortar lined as per the require-
ment of BS EN545 with blast
furnace cement
Sewage Pipes are Pipes are Pipes are centrifugally cement
and surface | externally coated externally coated mortar lined with high alumina
water with 400g/m? of with 200g/m? of cement as per the requirement
(BS EN598) | zinc aluminium zinc with a finishing | of BS EN598
(85-15% ratio) layer of red epoxy
with a finishing
layer of red epoxy
Process Standard external coating Standard internal lining
medium ' p g0-800mm | DN 900-1000mm
Water Pipes are Pipes are Pipes are centrifugally cement
(BS EN545) | externally coated | externally coated mortar lined as per the
with 400g/m? of with 200g/m? of requirement of BS EN545 with
zinc aluminium zinc with a finishing | blast furnace cement
(85-15% ratio) layer of blue epoxy
with a finishing
layer of blue epoxy
Sewage Pipes are Pipes are Pipes are centrifugally cement
and surface | externally coated externally coated mortar lined with high alumina
water with 400g/m? of with 200g/m? of cement as per the requirement
(BS EN598) | zinc aluminium zinc with a finishing | of BS EN598
(85-15% ratio) layer of red epoxy
with a finishing
layer of red epoxy
Process medium Standard coating

Water
(BS EN545)

Fittings shall be supplied with a blue epoxy coating
as per the requirements of BS EN545

Sewage and surface water

(BS EN598)

Fittings shall be supplied with a red epoxy coating
as per the requirements of BS EN598

NB. All our pipe linings conveying potable water for human consumption are approved under
Regulation 31 of the Water Supply (Water Quality) Regulations 2000.

All fittings are supplied epoxy coated conforming to BS EN 14901. Fittings to be used for potable
applications are approved to BS 6920.



push-fit flexible pipe

EN545
€
" M
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[ | exernaL DiAmETER DE | Pressure
80 98 +1/-2.7 C40 4.38 5500 69 40 53
100 118 +1/-2.8 C40 4.40 5500 83 40 53
150 170 +1/-2.9 C40 4.45 5500 123 40 53
200 222 +1/-3.0 C40 4.60 5500 168 40 53
250 274 +1/-3.1 C40 5.45 5500 235 40 53
300 326 +1/-3.3 C40 6.20 5500 315 40 53
350 378 +1/-3.4 C30 6.35 5500 388 30 4
400 429 +1/-3.5 C30 6.50 5500 454 30 41
450 4380 +1/-3.6 C30 6.85 5500 532 30 4
500 532 +1/3.8 C30 7.40 5500 627 30 41
600 635 +1/-4.0 C30 8.60 5500 847 30 4
700 738 +1/-4.3 C25 8.80 5500 | 1046 25 35
800 842 +1/-4.5 C25 9.60 5500 | 1288 25 35
900 945 +1/-4.8 C25 10.60 5500 | 1573 25 35
1000 1048 +1/-5.0 C25 11.60 5500 | 1889 25 35

EN545 mechanical restrained (MRTJ) pipe

e
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T
DN% % ~
[ L [
- EXTERNAL DIAMETER DE PRESSURE

100 118 +1/-2.8 K9 6.0 6000 | 138 64 | 96
150 170 +1/-2.9 K9 6.0 6000 | 165 55 | 71
200 222 +1/-3.0 K9 6.3 6000 | 222 44 | 58
250 274 +1/-3.1 K9 6.8 6000 | 288 39 | 52
300 326 +1/-3.3 K9 12 6000 | 366 37 | 49
350 378 +1/-3.4 K9 11 6000 | 483 30 | M
400 429 +1/-3.5 K9 8.1 6000 | 573 30 | M
450 480 +1/-3.6 K9 8.6 6000 | 678 30 | M
500 532 +1/3.8 K9 9.0 6000 | 786 30 | 4
600 635 +1/-4.0 K9 9.9 6000 | 1020 | 27 | 37
700 738 +1/-4.3 K9 10.8 6000 | 1308 | 23 | 33
800 842 +1/-4.5 K9 1.7 6000 | 1602 | 20 | 29




push-fit flexible pipe

EN598
¢
! pe— :
‘ L |
- EXTERNAL DIAMETER DE | PRESSURE
80 98 +1/-2.7 PP 4.8 5500 74 40 53
100 118 +1/-2.8 PP 48 5500 89 40 53
150 170 +1/2.9 PP 48 5500 134 40 53
200 222 +1/-3.0 PP 49 5500 179 40 53
250 274 +1/-3.1 PP 5.3 5500 235 38 51
300 326 +1/-33 PP 5.6 5500 293 35 47
350 378 +1/-34 PP 6.0 5500 373 32 44
400 429 +1/-35 PP 6.3 5500 443 30 4
450 430 +1/-3.6 PP 6.7 5500 521 29 40
500 532 +1/3.8 PP 7.0 5500 600 28 38
600 635 +1/-4.0 PP 1.1 5500 781 26 36
700 738 +1/-4.3 PP 9.6 5500 M7 29 40
800 842 +1/-4.5 PP 10.4 5500 1370 | 28 38
900 945 +1/-4.8 PP 11.2 5500 1644 | 27 37
1000 1048 +1/-5.0 PP 12.0 5500 1938 | 26 36
R ° o ® 0 09 ° ° R
o® ®e
° ¢ ‘ °
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R Both EN545 and EN598 e
°  state that for pipes DN < 300, the °,
° external diameter of the pipe barrel  ©
.' measured with a circumferential tape ..
o Wwill be such as to allow the assembly of ® vo®®0 0,
° the joint over at least two thirds of : °® @ e, .
. the pipe length from the spigot end when o .o .,
° the pipe needs to be cut on site. : .° °.
% _ ° o As the dimensions
o. For DN > SQO, the same requwement .‘ .‘ of the steel moulds in which °
. applies to 5% of pipes. ,° ° ductile iron pipes are cast vary with
° o’ : time and use, batches of pipes from a °
®e . °® ® single mould on a given production run are :
®e, . oo ° : likely to be either all suitable for cutting or e
®oe o0 ° none suitable for cutting. :
° .
o Should you require pipes suitable N
¢, for cutting this must be specified
. at time of order. G
°. .'
°. .
Y [ ]



push-fit fittings

All pressure pipelines using push-fit (socket and spigot) flexible joints are subject to forces
which try to separate the joint, particularly at changes of orientation, surge, change in
diameter or blank ends, and as such some form of adequate restraint is necessary.

DN w . DN ,

= 90° ("a) double socket bend . - 45° (V) double socket bend

DN KEY DIMENSIONS | MIN. WALL | WEIGHT PRESSURE DN KEY DIMENSIONS | MIN. WALL | WEIGHT PRESSURE

(MM) L SERIES | THICKNESS e | (KGS) PFA | PEA (MM) L SERIES | THICKNESS e | (KGS) PFA | PEA
80 & | B 70 60 | 60 | 65 80 50 | B 70 70 | 60 | 65
00 | 100 B 72 90 | 60 | 65 00 | 60 | B 72 80 | 60 | 65
150 | 130 | B 78 150 | 60 | 65 50 | 0 | B 78 | 140 |60 | 65
200 | 160 | B 84 | 230 | 60 | 65 0 | 8 | B 84 | 200 | 60 | 65
250 | 240 | B 90 | 410 | 54 | 65 0 | 135 | B 90 | 310 |54 | 65
0 | 280 | B 96 | 600 | 49 | 64 0 | 15 | B 96 | 490 | 49 | 64
B | 30 | - 102 | 790 | 45 | 59 B | 15 | A | 102 | 580 | 45 | 59
w0 | a0 | - 108 | 1080 | 42 | 56 40 | 195 | A | 108 | 800 | 42 | 56
mo | a0 | - 114 | 1380 | 40 | 53 50 | 20 | A | 14 | 990 |40 | 53
500 | 50 | - 120 | 1770 | 38 | 51 500 | 240 | A | 120 | 1280 | 38 | 51
600 | 620 | - 132 | 2850 | 36 | 48 600 | 285 | A | 132 | 1860 | 36 | 48
0 | 720 | - 144 | 4350 | 34 | 46 700 | 330 | A | 144 | 3310 | 34 | 46
800 | 820 | - 156 | 6400 | 32 | 43 800 | 370 | A | 156 | 4280 | 32 | 43
0 | 920 | - 168 | 8180 | 31 | 42 00 | 45 | A | 168 | 6040 | 31 | 42
1000 | 1020 | - 180 | 10830 | 30 | 41 1000 | 460 | A | 180 | 7700 | 30 | 41

double socket

11.25° ("32) bend

double socket

22.5° (V16) bend

DN KEY DIMENSIONS | MIN. WALL | WEIGHT | PRESSURE DN KEY DIMENSIONS | MIN. WALL | WEIGHT | PRESSURE
(MM) L SERIES | THICKNESS e | (KGS) PFA | PEA (MMm) L SERIES | THICKNESS e | (KGS) PFA | PEA
80 40 A/B 1.0 5.6 60 | 65 80 30 A/B 7.0 5.0 60 | 65
100 50 B 12 1.0 60 | 65 100 30 A/B 12 7.0 60 | 65
150 60 B 18 120 | 60 | 65 150 40 B 18 110 | 60 | 65
200 70 B 8.4 19.0 | 60 | 65 200 45 B 8.4 170 | 60 | 65
250 80 B 9.0 260 | 54 | 65 250 55 B 9.0 230 | 54 | 65
300 90 B 9.6 420 | 49 | 64 300 55 A/B 9.6 370 | 49 | 64
350 100 B 10.2 48.0 | 45 | 59 350 60 A/B 10.2 410 | 45 | 59
400 110 | A/B 10.8 630 | 42 | 56 400 65 A/B 10.8 540 | 42 | 56
450 120 | A/B 1.4 780 | 40 | 53 450 70 A/B 11.4 76.0 | 40 | 53
500 130 A 12.0 990 | 38 | 51 500 75 A 12.0 840 | 38 | 51
600 150 A 13.2 1420 | 36 | 48 600 85 A 13.2 1210 | 36 | 48
700 175 A 14.4 265.0 | 34 | 46 700 95 A 14.4 2610 | 34 | 46
800 195 A 15.6 337.0 | 32 | 43 800 110 A 15.6 2650 | 32 | 43
900 220 A 16.8 468.0 | 31 | 42 900 120 A 16.8 3900 | 31 | 42
1000 240 A 18.0 588.0 | 30 | 41 1000 130 A 18.0 4850 | 30 | 41




push-fit fittings

90° (Va) double socket duckfoot bend

80 | 100| 110 | 180 7.0 13.0 | 60 | 65
100 |120| 125 | 200 12 16.0 | 60 | 65
150 | 170 | 160 | 250 18 290 | 60 | 65
200 |220| 190 | 300 8.4 450 | 60 | 65
250 |270| 225 | 350 9.0 69.0 | 54 | 65
300 |320| 255 | 400 9.6 1010 | 49 | 64

flange on socket

90° (Vs) PN10-16 (fixed) duckfoot bend

80 80 |165| 95 | 140 7.0 130 | 16 | 24

100 80 |165| 105 | 140 12 18.0 16 | 24
150 80 |165] 135 | 140 1.8 250 | 16 | 24




push-fit fittings

all socket tee

DN dn KEY DIMENSIONS WALL WEIGHT | PRESSURE
(MM) (MMm) L H SERIES | e’ e? (KGS) PFA | PEA
80 80 175 85 B 70 | 7.0 | 110 | 60 | 65
100 80 165 90 B 72 70| 130 | 60 | 65
100 100 195 100 B 72 | 72 | 145 | 60 | 65
150 80 180 120 B 78 | 70 | 180 | 60 | 65
150 100 200 125 B 78 | 7.2 | 200 | 60 | 65
150 150 260 130 B 78 | 7.8 | 270 | 60 | 65
200 80 180 145 B 84 | 70 | 2.0 | 43 | 48
200 100 200 150 B 84 72| 210 | 43 | 48
200 150 260 155 B 84 | 78 | 320 | 43 | 48
200 200 320 160 B 84 | 84| 380 | 43 | 48
250 80 185 185 B 90 | 70 | 36.0 | 32 | 37
250 100 205 190 B 90 | 72| 365 | 32 | 37
250 150 265 190 B 90 | 78 | 450 | 32 | 37
250 200 320 190 B 90 | 84 | 480 | 32 | 37
250 250 380 190 B 90 | 90 | 550 | 32 | 37
300 80 220 235 - 96 | 7.0 | 480 | 40 | 45
300 100 210 220 B 96 | 72 | 490 | 40 | 45
300 150 265 220 B 96 | 78 | 600 | 40 | 45
300 200 325 220 B 96 | 84 | 620 | 40 | 45
300 250 380 220 B 96 | 90| 770 | 40 | 45
300 300 440 220 B 96 | 96 | 820 | 40 | 45
350 80 225 260 - 102 70 | 59.0 | 25 | 30
350 100 225 260 = 102 72 | 60.0 | 25 | 30
350 150 340 265 - 102 78 | 7.0 | 25 | 30
350 350 515 270 = 10.2 | 10.2 | 108.0 | 25 | 30
400 100 225 290 - 108| 72 | 750 | 25 | 30
400 150 340 290 = 108 | 78 | 880 | 25 | 30
400 200 340 290 - 108 | 84 | 950 | 25 | 30
400 250 575 295 = 10.8 | 9.0 | 1240 | 25 | 30
400 300 575 295 - 10.8| 96 | 131.0 | 25 | 30
400 400 575 300 = 10.8 | 108 | 139.0 | 25 | 30
450 80 230 315 - 14| 70| 870 | 25 | 30
450 100 230 315 = 114172 | 9.0 | 25 | 30
450 150 345 320 - 11.4| 78 | 1060 | 25 | 30
450 200 345 320 = 11.4| 84 | 1090 | 25 | 30
450 250 635 320 - 11.4| 9.0 | 1560 | 25 | 30
450 300 635 325 = 11.4| 96 | 1640 | 25 | 30
450 350 635 310 - 1141102 | 166.0 | 25 | 30
450 400 635 315 = 1141108 | 1740 | 25 | 30
450 450 635 330 - 114|114 1730 | 24 | 30




push-fit fittings

all socket tee continued:

DN dn KEY DIMENSIONS WALL WEIGHT | PRESSURE
(MM) (MM) L H SERIES | ¢! e? (KGS) | PFA | PEA
500 80 230 345 - 120 | 7.0 | 1100 | 25 | 30
500 100 230 345 - 120 72 | 1140 | 25 | 30
500 150 350 345 - 120 | 78 | 126.0 | 25 | 30
500 200 350 345 - 120 | 84 | 1290 | 25 | 30
500 250 580 350 - 120 | 9.0 | 1720 | 25 | 30
500 300 580 350 - 120 96 | 1725 | 25 | 30
500 350 350 340 - 120 | 10.2 | 186.0 | 25 | 30
500 400 580 340 - 120 108 | 1900 | 25 | 30
500 450 695 345 - 120 | 114 | 2160 | 25 | 30
500 500 695 350 - 120 | 120 | 2240 | 25 | 30
600 80 335 400 - 132 7.0 | 161.0 | 25 | 30
600 100 335 400 - 132 72 | 166.0 | 25 | 30
600 150 355 400 - 132 78 | 1680 | 25 | 30
600 300 585 405 - 132 96 | 2260 | 25 | 30
600 450 820 400 - 132 114 ] 3100 | 25 | 30
600 600 820 410 - 1321132 3300 | 25 | 30
700 150 360 410 - 144 78 | 2890 | 25 | 30
700 200 360 415 - 144 84 | 2910 | 25 | 30
700 400 580 430 - 1441108 | 367.0 | 25 | 30
700 700 900 450 - 1441144 | 5490 | 25 | 30
800 800 | 1020 505 - 15.6 | 156 | 717.0 | 25 | 30
900 900 | 1145 560 - 16.8 | 16.8 | 968.0 | 25 | 30
1000 | 1000 | 1265 625 - 18.0 | 18.0 | 12440 | 24 | 29




push-fit fittings

PN16 (fixed) flange on double socket tee

DN dn KEY DIMENSIONS WALL WEIGHT | PRESSURE
(Mm) | (MM) L H SERIES | e | e | (KGS) | PFA | PEA
80 80 175 165 B 70 70| 130 | 40 | 53

100 80 165 170
100 100 195 180
150 80 180 200
150 100 200 205
150 150 260 220
200 80 180 225
200 100 200 230

72 70| 140 | 16 | 24
72 | 72| 160 | 16 | 24
78 | 7.0 | 200 | 16 | 24
18 | 7.2 | 220 | 16 | 24
78 | 78 | 210 | 16 | 24
84 70| 2710 | 16 | 24
84 72| 290 | 16 | 24
200 150 260 245 84 |78 | 350 | 16 | 24
200 200 320 260 84 | 84| 420 | 16 | 24
250 80 180 265 AB | 90| 70| 370 | 16 | 24

0 0 0 0 0 W W W W

250 100 205 270 B 90 | 72| 380 | 16 | 24
250 150 265 280 B 90 | 78 | 490 | 16 | 24
250 200 320 290 B 90 | 84 | 520 | 16 | 24
250 250 380 300 B 90 | 90 | 610 | 16 | 24
300 80 185 295 B 96 | 70 | 500 | 16 | 24
300 100 210 300 B 96 | 7.2 | 510 | 16 | 24
300 150 265 310 B 96 | 78 | 630 | 16 | 24
300 200 325 320 B 96 | 84 | 670 | 16 | 24
300 250 380 330 B 96 | 9.0 | 80 | 16 | 24
300 300 440 340 B 96 | 96 | 900 | 16 | 24
350 80 185 325 B |102] 70| 5.0 | 16 | 24
350 100 205 330 A 1102] 72| 570 | 16 | 24
350 150 270 340 B |102] 78| 750 | 16 | 24
350 350 495 380 A 1102]102| 1220 | 16 | 24
400 80 185 355 A 108 70| 7.0 | 16 | 24
400 100 210 360 AB |108| 72| 720 | 16 | 24

400 150 270 370 A/B | 108| 78 | 9.0 | 16 | 24
400 200 325 380 108 | 84 | 920 | 16 | 24
400 250 385 390 108 9.0 | 131.0 | 16 | 24
400 300 440 400 A |108| 96 | 1350 | 16 | 24
400 400 560 420 A/B | 108 10.8 | 1500 | 16 | 24
450 80 215 390 = 11470 | 8.0 | 16 | 24
450 100 215 390 11472 | 90 | 16 | 24
450 150 270 400 114178 | 110.0 | 16 | 24
450 300 445 430 11.4) 96 | 1740 | 16 | 24
450 400 560 450 1141108 | 191.0 | 16 | 24
450 450 620 460 1141114 1980 | 16 | 24
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DN
(MM)

500
500
500
500
500
500
500
600
600
600
600
600
600
600
700
700
700
700
800
800
800
800
800
900
1000

push-fit fittings

PN16 (fixed) flange on double socket tee continued:

dn
(MMm)

80
100
150
200
300
400
500

80
100
150
200
300
400
600
150
200
400
700
150
200
400
600
800
900
1000

215
215
330
330
390
565
680
355
355
355
340
585
570
800
360
345
575
925
360
350
580
1045
1045
1170
1290

KEY DIMENSIONS
H

420
420
430
440
460
480
500
470
475
490
500
525
540
580
525
525
555
600
585
585
615
645
675
750
825

=

> > >

> > > > > >

ol
12.0
12.0
12.0
12.0
12.0
12.0
12.0
13.2
13.2
13.2
13.2
13.2
13.2
13.2
14.4
14.4
14.4
14.4
15.6
15.6
15.6
15.6
15.6
16.8
18.0

WALL

&2
7.0
7.2
7.8
8.4
9.6
10.8
12.0
7.0
1.2
7.8
8.4
9.6
10.8
13.2
7.8
8.4
10.8
14.4
7.8
8.4
10.8
13.2
15.6
16.8
18.0

WEIGHT
(KGS)

91.0
103.0
128.0
1315
185.0
210.0
258.0
167.0
168.5
170.5
172.0
238.0
268.0
388.0
276.0
291.0
383.0
561.0
507.0
357.0
463.0
605.0
746.0
1008.0
1297.0

PRESSURE
PFA | PEA
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24

PN16 (fixed) flange on double socket level invert tee

DN
(MM)

150
200
250
250
300
300
400

dn
(MM)

80
80
80
100
80
100
100

KEY DIMENSIONS

IL
190
190
220
220
220
220
225

H
220
250
275
275
305
305
365

WALL WEIGHT

e' [ (KGS)
78 | 7.0 | 240
84 | 7.0 | 330
90 | 7.0 | 450
90 | 7.2 | 46.0
96 | 7.0 | 50.0
96 | 7.2 | 53.0
108 | 7.2 | 76.0

PRESSURE
PFA | PEA
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24




push-fit fittings

eZ

double socket taper

DN
(MM)

100
150
150
200
200
250
250
300
300
300
350
350
400
400
400
400
400
450
450
450
450
500
500
500
500
500
600
600
600
600
600
700
700
800
800

dn
(Mm)

80
80
100
100
150
150
200
150
200
250
200
250
300
200
250
300
350
250
300
350
400
250
300
350
400
450
300
350
400
450
500
500
600
600
700

KEY DIMENSIONS

L

85
190
150
250
145
250
150
370
250
150
370
260
160
360
360
260
160
260
260
260
160
360
360
360
260
160
460
460
460
360
260
480
280
480
280

SERIES
B
A/B
A/B
A/B
B
A/B
A/B
B
A/B
A/B
B
A/B
A/B

A

12
18
18
8.4
8.4
9.0
9.0
9.6
9.6
9.6
10.2
10.2
10.2
10.8
10.8
10.8
10.8
11.4
11.4
11.4
11.4
12.0
12.0
12.0
12.0
12.0
13.2
13.2
13.2
13.2
13.2
14.4
14.4
15.6
15.6

WALL
! o2

1.0
1.0
1.2
1.2
18
18
8.4
18
8.4
9.0
8.4
9.0
9.6
8.4
9.0
9.6
10.2
9.0
9.6
10.2
10.8
9.0
9.6
10.2
10.8
11.4
9.6
10.2
10.8
11.4
12.0
12.0
13.2
13.2
14.4

WEIGHT
(KGS)

1.0
10.0
9.5
15.0
16.0
23.0
220
31.0
33.0
34.0
46.0
43.0
42.0
57.0
60.0
63.0
52.0
770
79.0
79.0
69.0
97.0
95.0
89.0
84.0
78.0
145.0
148.0
132.0
124.0
116.0
215.0
193.0
270.0
277.0

PRESSURE
PFA | PEA
60 | 65
60 | 65
60 | 65
60 | 65
60 | 65
54 | 65
54 | 65
49 | 64
49 | 64
49 | 64
45 | 59
45 | 59
45 | 59
42 | 56
42 | 56
42 | 56
42 | 56
40 | 53
40 | 53
40 | 53
40 | 53
38 | 51
38 | 51
38 | 51
38 | 51
38 | 51
36 | 48
36 | 48
36 | 48
36 | 48
36 | 48
34 | 46
34 | 46
32 | &3
32 | &3




PN16 (fixed) flange spigot piece

push-fit fittings

€
U AR

80
100
150
200
250
300
350
400
450
500
600
700
800
900
1000

A/B
A/B
A/B
A/B
A/B

7.0
12
18
8.4
9.0
9.6
10.2
10.8
1.4
12.0
13.2
14.4
15.6
16.8
18.0

8.0
10.0
16.0
230
33.0
45.0
55.0
75.0
90.0
115.0
161.0
218.0
254.0
320.0
402.0

40

53
%
%
%
%
%
%
%
%
%
%
%
%
%
%

80
100
150
200
250
300
350
400
450
500
600
700
800
900
1000

PN16 (fixed) flange socket piece

o | UUTERE U AR

130
130
135
140
145
150
155
160
165
170
180
190
200
210
220

> > > > > > > > > > > > > > >

7.0
1.2
18
8.4
9.0
9.6
10.2
10.8
11.4
12.0
13.2
14.4
15.6
16.8
18.0

1.0
9.0
13.0
18.0
26.0
37.0
47.0
63.0
72.0
93.0
135.0
193.0
252.0
327.0
415.0

40
16
16
16
16
16
16
16
16
16
16
16
16
16
16

53
24
24
24
24
24
24
24
24
24
24
24
24
24
24

]

e

L



fabricated pipe

BS EN545 double flanged pipe

1 e n n It Il
D“U ************************ U’ M I ]
] ! I !
DN MIN. L MAX. L MIN. L WITH MIN. L WALL WEIGHT | FLANGE WEIGHTS | PRESSURE
(MMm) (MMm) (MM) | PUDDLE FLANGE | WITHBOSS |CLASS | e |PERMTR.| PN16 | PUDDLE | PFA | PEA
80 120 5200 180 260 C40 | 4.38| 120 3.4 40 16 | 24
100 130 5200 200 280 C40 | 4.40| 15.0 4.0 40 16 | 24
150 130 5200 200 300 C40 | 445, 22.0 6.4 7.0 16 | 24
200 140 5200 215 320 C40 | 460, 30.0 9.5 1.0 | 16 | 24
250 150 5200 230 340 C40 | 5.45| 430 13.7 150 | 16 | 24
300 160 5200 245 360 C30 | 6.20| 57.0 171 190 | 16 | 24
350 170 5200 260 380 C30 | 6.35| 70.0 21.6 230 | 16 | 24
400 280 5200 425 400 C30 | 6.50| 82.0 21.0 290 | 16 | 24
450 290 5200 440 410 C30 | 6.85| 970 | 36.0 | 390 | 16 | 24
500 300 5200 455 420 C30 | 7.40| 114.0 | 46.0 500 | 16 | 24
600 320 5200 485 460 C30 | 8.60| 154.0 | 69.7 750 | 16 | 24
700 360 5200 545 520 C25 | 8.80| 190.0 | 78.6 820 | 16 | 24
800 360 5000 660 540 C25 [ 9.60| 2340 | 1044 | 107.0 | 16 | 24
BS EN545 single flanged spigot pipe
€ 1 €
™ | I |
- L 1J L
DN MIN. L MAX. L MIN. L WITH MIN. L WALL WEIGHT | FLANGE WEIGHTS | PRESSURE
(MMm) (MMm) (MM) | PUDDLE FLANGE | WITH BOSS | CLASS | e |PERMTR.| PN16 | PUDDLE | PFA | PEA
80 160 5200 215 260 C40 | 4.38| 120 3.4 4.0 16 | 24
100 170 5200 225 280 C40 | 4.40| 15.0 4.0 4.0 16 | 24
150 170 5200 225 300 C40 | 445 220 6.4 7.0 16 | 24
200 175 5200 235 320 C40 | 460, 30.0 9.5 1.0 | 16 | 24
250 180 5200 250 340 C40 | 5.45| 430 13.7 150 | 16 | 24
300 185 5200 260 360 C30 | 6.20| 57.0 171 190 | 16 | 24
350 175 5200 255 380 C30 | 6.35| 70.0 21.6 230 | 16 | 24
400 230 5200 365 400 C30 | 6.50| 82.0 27.0 290 | 16 | 24
450 235 5200 375 420 C30 | 6.85| 970 | 36.0 | 390 | 16 | 24
500 240 5200 385 440 C30 | 7.40| 114.0 | 46.0 50.0 | 16 | 24
600 250 5200 404 460 C30 | 8.60| 154.0 | 69.7 750 | 16 | 24
700 270 5200 445 520 C25 | 8.80| 190.0 | 78.6 820 | 16 | 24
800 270 5000 445 580 C25 | 9.60| 2340 | 1044 | 1070 | 16 | 24

NB.

Pressures do
not relate to
puddle flanges

NB.

Pressures do
not relate to
puddle flanges



fabricated pipe

BS EN545 single flanged socket pipe

i J ? N Nl
DN DN
[ L ! [ L
80 160 | 5200 220 280 | C40 |438| 120 | 34 | 40 | 16 | 24
100 160 | 5200 220 300 | C40 [440| 150 | 40 | 40 | 16 | 24
150 160 | 5200 220 340 | C40 [445| 220 | 64 | 70 | 16 | 24
200 180 | 5200 240 370 | C40 |460| 300 | 95 | 11.0 | 16 | 24
250 190 | 5200 260 380 | C40 |545| 430 | 137 | 150 | 16 | 24
300 200 | 5200 280 400 | C30 [6.20| 570 | 171 | 190 | 16 | 24
350 200 | 5200 280 420 | C30 |6.35| 700 | 216 | 230 | 16 | 24
400 260 | 5200 400 460 | C30 |6.50| 820 | 270 | 290 | 16 | 24
450 270 | 5200 410 500 | C30 |6.85| 97.0 | 36.0 | 390 | 16 | 24
500 280 | 5200 430 520 | C30 |7.40| 1140 | 460 | 500 | 16 | 24
NB. 600 300 | 5200 455 540 | C30 |8.60| 1540 | 69.7 | 750 | 16 | 24
ifgffé‘ngig 700 340 | 5200 510 600 | C25 |8.80| 190.0 | 786 | 820 | 16 | 24
puddle flanges 800 340 | 5200 520 620 | C25 | 9.60| 234.0 | 1044 | 107.0 | 16 | 24
BS EN545 double spigot pipe
e /i €

80 190 | 5200 220 C40 |438| 120 | 40 | 53

100 190 | 5200 220 C40 |4.40| 150 | 40 | 53

150 190 | 5200 220 C40 |445| 220 | 40 | 53

200 200 | 5200 220 C40 |460| 300 | 40 | 53

250 210 | 5200 220 C40 |5.45| 430 | 40 | 53

300 220 | 5200 220 €30 |6.20| 570 | 40 | 53

350 200 | 5200 190 €30 (6.35| 700 | 30 | 4

400 210 | 5200 190 C30 (650 | 820 | 30 | 4

450 210 | 5200 190 €30 (6.85| 970 | 30 | 4

500 215 | 5200 190 €30 |7.40| 1140 | 30 | 4

NB. 600 220 | 5200 190 €30 |8.60| 1540 | 30 | 41

Pressures do 799 235 | 5200 190 €25 |8.80| 1900 | 25 | 35
not relate to

puddle flanges 800 240 | 5200 190 €25 |960| 2340 | 25 | 35




fabricated pipe

BS EN545 short length socket spigot pipe

L \ [ L
80 300 | 5500 230 | C40 |438| 120 | 40 | 53
100 | 300 | 5500 230 | C40 |440| 150 | 40 | 53
150 | 300 | 5500 230 | C40 |445| 220 | 40 | 53
200 | 300 | 5500 240 | C40 |460| 300 | 40 | 53
250 | 300 | 5500 250 | C40 |545| 430 | 40 | 53
300 | 300 | 5500 260 | C30 |620| 570 | 40 | 53
350 | 300 | 5500 240 | C30 (635 700 | 30 | 41
400 | 300 | 5500 300 | C30 650| 820 | 30 | 41
450 | 300 | 5500 300 | C30 685 970 | 30 | 41
500 | 300 | 5500 30 | C30 |7.40| 1140 | 30 | 41
600 | 300 | 5500 330 | C30 |860| 1540 | 30 | 41 NB.
700 | 450 | 5500 370 C25 880 1900 | 25 | 35 E;‘m‘fzg fg’
800 | 450 | 5500 370 | 025|960 2380 | 25 | 35  puddle flanges
pipe block
80 50 | 134
100 50 | 134
150 50 | 146
200 50 | 160
250 80 | 170
300 80 | 2
350 80 | 299

400 120 299
450 120 349
500 120 349
600 120 499
700 120 549
800 200 749




NB.
PP denotes
pressure pipe

Pressures do
not relate to
puddle flanges

NB.
PP denotes
pressure pipe

Pressures do
not relate to
puddle flanges

fabricated pipe

BS EN598 double flanged pipe

1t i ) l ¢ q
| ﬂj D“ﬁ *********** | — U’
! ] | o

DN MIN. L MAX. L MIN. L WITH MIN. L WALL WEIGHT | FLANGE WEIGHTS | PRESSURE
(MM) (MM) (MM) | PUDDLE FLANGE | WITH BOSS | CLASS | e |PERMTR.| PN16 | PUDDLE | PFA | PEA
80 120 | 5200 180 260 | PP | 48| 140 | 34 | 40 | 16 | 24
100 | 130 | 5200 200 280 | PP | 48| 160 | 40 | 40 | 16 | 24
150 | 130 | 5200 200 30 | PP | 48| 245 | 64 | 70 | 16 | 24
200 140 5200 215 320 PP | 49| 325 9.5 11.0 16 | 24
25 | 150 | 5200 230 30 | PP | 53| 430 | 137 | 150 | 16 | 24
300 | 160 | 5200 245 360 | PP |56 540 | 17.1 | 190 | 16 | 24
30 | 170 | 5200 260 380 | PP |60 680 | 216 | 230 | 16 | 24
400 | 280 | 5200 425 400 | PP |63 810 | 270 | 200 | 16 | 24
450 | 290 | 5200 440 410 | PP | 67| 950 | 360 | 300 | 16 | 24
500 | 300 | 5200 455 420 | PP |70 1090 | 460 | 500 | 16 | 24
600 | 320 | 5200 485 460 | PP | 77| 1420 | 697 | 750 | 16 | 24
700 | 360 | 5200 545 520 | PP | 96| 2030 | 786 | 820 | 16 | 24
800 | 360 | 5200 660 540 | PP | 10.4] 2490 | 1044 | 107.0 | 16 | 24
BS EN598 single flanged spigot pipe
fl & fl ¢ L

g — | —

L : L

DN MIN. L MAX. L MIN. L WITH MIN. L WALL WEIGHT | FLANGE WEIGHTS | PRESSURE
(MM) (MM) (MM) | PUDDLE FLANGE | WITH BOSS | CLASS | e |PERMTR.| PN16 | PUDDLE | PFA | PEA
80 160 | 5200 215 260 | PP | 48| 140 | 34 | 40 | 16 | 24
100 170 5200 225 280 PP | 48| 16.0 4.0 40 16 | 24
150 170 5200 225 300 PP | 48 | 245 6.4 7.0 16 | 24
200 | 175 | 5200 235 30 | PP |49 325 | 95 | 110 | 16 | 24
25 | 180 | 5200 250 30 | PP | 53| 430 | 137 | 150 | 16 | 24
300 | 185 | 5200 260 360 | PP |56 540 | 17.1 | 190 | 16 | 24
30 | 175 | 5200 255 380 | PP |60 680 | 216 | 230 | 16 | 24
400 | 230 | 5200 365 400 | PP |63 810 | 270 | 200 | 16 | 24
450 | 235 | 5200 375 40 | PP |67 950 | 360 | 300 | 16 | 24
500 | 240 | 5200 385 480 | PP | 70| 1090 | 460 | 500 | 16 | 24
600 | 250 | 5200 404 460 | PP | 77| 1420 | 697 | 750 | 16 | 24
700 | 270 | 5200 445 50 | PP | 96| 2030 | 786 | 820 | 16 | 24
800 270 5200 445 580 PP | 10.4| 2490 | 1044 | 107.0 | 16 | 24




fabricated pipe

BS EN598 single flanged socket pipe

e Jl Ji ¢
DN ’[N7 777777777777777777777 [Ld DN@ 7777777 H'” 777777777777
L [ L
DN MIN. L MAX. L MIN. L WITH MIN. L WALL WEIGHT | FLANGE WEIGHTS | PRESSURE
(MM) (MM) (MM) PUDDLE FLANGE | WITH BOSS | CLASS e PERMTR.| PN16 | PUDDLE | PFA | PEA
80 160 | 5200 220 280 | PP | 48| 140 | 34 | 40 | 16 | 2
100 160 | 5200 220 30 | PP | 48| 160 | 40 | 40 | 16 | 24
150 160 | 5200 220 30 | PP | 48| 245 | 64 | 70 | 16 | 2
200 180 | 5200 240 30 | PP | 49| 325 | 95 | 110 | 16 | 24
250 190 | 5200 260 38 | PP | 53| 430 | 137 | 150 | 16 | 24
300 | 200 | 5200 280 400 | PP | 56| 540 | 17.1 | 190 | 16 | 24
35 | 200 | 5200 280 40 | PP | 60| 680 | 216 | 230 | 16 | 24
400 | 260 | 5200 400 460 | PP | 63| 810 | 270 | 200 | 16 | 24
450 | 270 | 5200 410 50 | PP | 67| 950 | 360 | 300 | 16 | 24
500 | 280 | 5200 430 50 | PP | 7.0| 1000 | 460 | 500 | 16 | 24
600 | 300 | 5200 455 50 | PP | 77| 1420 | 697 | 750 | 16 | 24
700 | 340 | 5200 510 600 | PP | 96| 2030 | 786 | 820 | 16 | 24
800 | 340 | 5200 520 620 | PP |10.4| 2490 | 1044 | 1070 | 16 | 24
BS EN598 double spigot pipe
¢ il e
DN7 7777777777777777777777777 DN’ 777777777777 H'” 77777 ' 777777
L L
DN MIN. L MAX. L MIN. L WITH WALL WEIGHT PRESSURE
(MM) (MM) (MM) PUDDLE FLANGE | CLASS e |PERMTR.| PFA | PEA
80 190 | 5200 220 PP |48 | 140 | 40 | 53
100 190 | 5200 220 PP |48 | 160 | 40 | 53
150 190 | 5200 220 PP |48 | 245 | 40 | 53
200 200 | 5200 220 PP |49 | 325 | 40 | 53
250 210 | 5200 220 PP |53 | 430 | 40 | 53
300 220 | 5200 220 PP |56 | 540 | 40 | 53
350 200 | 5200 190 PP |60 | 680 | 30 | 41
400 210 | 5200 190 PP |63 | 810 | 30 | 41
450 210 | 5200 190 PP |67 | 950 | 30| &1 NB
PP denotes
500 215 | 5200 190 PP |70 | 1090 | 30 | 41 presqure pipe
600 220 | 5200 190 PP | 77 | 1420 | 30 | 41
700 235 | 5200 190 PP | 96 | 2030 | 25 | 35 Fressuresdo
not relate to
800 280 | 5200 190 PP [104] 2490 | 25 | 35 pydie flanges

NB.
PP denotes
pressure pipe

Pressures do
not relate to
puddle flanges



fabricated pipe

BS EN598 short length socket spigot pipe

L 1 [ L
80 300 | 5500 230 PP |48 | 140 | 40 | 53
100 300 | 5500 230 PP |48 | 160 | 40 | 53
150 300 | 5500 230 PP |48 | 245 | 40 | 53
200 300 | 5500 240 PP |49 | 325 | 40 | 53
250 300 | 5500 250 PP |53 | 430 | 40 | 53
300 300 | 5500 260 PP |56 | 540 | 40 | 53
350 300 | 5500 240 PP |60 | 680 | 30 | 41
400 300 | 5500 300 PP 63| 810 | 30 | 41
op deno'\t'fs‘ 450 300 | 5500 300 PP |67 | 950 | 30 | 41
pressure pipe 500 300 | 5500 320 PP 7.0 | 1090 | 30 | 41
600 300 | 5500 330 PP |77 ] 1420 | 30 | #1
i’gff;fé?g 700 450 | 5500 370 PP |96 | 2030 | 25 | 35
puddle flanges 800 450 | 5500 370 PP |10.4| 2490 | 25 | 35
pipe block

80 50 | 134

100 50 | 134

150 50 | 146

200 50 | 160

250 80 | 170

300 80 | 222

350 80 | 299

400 120 299
450 120 349
500 120 349
600 120 499
700 120 549
800 200 749




PN16 fixed flanged fittings

double cast riser pipe

DN
(MM)

80

80

80

80

80

80

80

80

80

80

80

100
100
100
100
100
100
100
100
100
100
100
150
150
150
150
150
150
150
150
150
200
200
200
200
250
250
250
300
300
300

LENGTH
(MM)

100
150
200
250
300
350
400
450
500
600
1000
100
150
200
250
300
350
400
450
500
600
1000
150
200
250
300
350
400
450
500
1000
200
300
400
500
250
300
500
250
300
500

WALL
&

7.0
1.0
7.0
1.0
7.0
1.0
7.0
1.0
7.0
1.0
7.0
12
12
12
12
12
12
12
12
12
12
12
18
18
18
18
18
18
18
18
18
8.4
8.4
8.4
8.4
9.0
9.0
9.0
9.6
9.6
9.6

WEIGHT
(KGS)

1.0
8.0
8.5
9.0
10.0
10.5
11.0
12.0
13.0
14.0
19.0
9.0
9.5
10.0
11.0
12.0
13.0
14.0
15.0
15.5
17.0
240
14.0
14.5
15.0
17.0
19.0
20.0
220
25.0
38.0
19.0
25.0
29.0
33.0
21.0
31.0
39.0
42.0
47.0
59.0

PRESSURE

PFA | PEA
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24
16 | 24




PN16 fixed flanged fittings

double flanged DN | 4 double

90° (Ya) shortradiusbend 1| . 45° (Vs) flanged bend

DN KEY DIMENSIONS | MIN. WALL | WEIGHT PRESSURE DN KEY DIMENSIONS | MIN. WALL | WEIGHT PRESSURE

(MM) LENGTH | SERIES | THICKNESS e | (KGS) PFA PEA (MM) LENGTH | SERIES | THICKNESS e | (KGS) PFA PEA
80 165 A/B 7.0 9.0 16 24 80 130 A/B 7.0 10.0 16 24
100 180 A/B 1.2 1.0 16 24 100 140 A/B 1.2 11.0 16 24
150 220 A/B 1.8 22.0 16 24 150 160 A/B 7.8 19.0 16 24
200 260 A/B 8.4 320 16 24 200 180 A/B 8.4 21.0 16 24
250 350 A/B 9.0 53.0 16 24 250 350 A 9.0 54.0 16 24
300 400 A/B 9.6 75.0 16 24 300 400 A 9.6 82.0 16 24
350 450 A/B 10.2 110.0 16 24 350 298 A 10.2 94.0 16 24
400 500 A/B 10.8 145.0 16 24 400 324 A 10.8 122.0 16 24
450 550 A/B 1.4 184.0 16 24 450 350 A/B 11.4 152.0 16 24
500 600 A/B 12.0 242.0 16 24 500 375 A 12.0 200.0 16 24
600 700 A/B 13.2 373.0 16 24 600 426 A 13.2 304.0 16 24
700 800 A/B 14.4 463.0 16 24 700 478 A 144 335.0 16 24
800 900 A/B 15.6 570.0 16 24 800 529 A 15.6 444.0 16 24
900 1000 | A/B 16.8 750.0 16 24 900 581 A 16.8 582.0 16 24
1000 1100 | A/B 18.0 998.0 16 24 1000 632 A 18.0 757.0 16 24

250 245 B 9.0 48.0 16 24
30 | 275 | B 96 | 670 | 16 | 2
double double ON |

22.5° ("16) flanged bend 11.25° (V32) flangedbend ¥ | .. >

DN KEY DIMENSIONS | MIN. WALL | WEIGHT PRESSURE DN KEY DIMENSIONS | MIN. WALL | WEIGHT PRESSURE

(MM) LENGTH | SERIES | THICKNESS e | (KGS) PFA PEA (MM) LENGTH | SERIES | THICKNESS e | (KGS) PFA PEA
80 105 A 7.0 11.0 16 24 80 13 A 7.0 1.0 16 24
100 110 A 7.2 12.0 16 24 100 115 A/B 7.2 13.0 16 24
150 109 A 7.8 21.0 16 24 150 13 A 7.8 31.0 16 24
200 131 A 8.4 21.0 16 24 200 132 A 8.4 62.0 16 24
250 190 A/B 9.0 41.0 16 24 250 165 A/B 9.0 39.0 16 24
300 210 A/B 9.6 56.0 16 24 300 175 A/B 9.6 52.0 16 24
350 210 A 10.2 - 16 24 350 191 A 10.2 72.0 16 24
400 239 A 10.8 107.0 16 24 400 205 A/B 10.8 87.0 16 24
450 349 - 1.4 135.0 16 24 450 349 - 1.4 136.0 16 24
500 375 - 12.0 175.0 16 24 500 375 - 12.0 177.0 16 24
600 426 - 13.2 267.0 16 24 600 426 - 13.2 268.0 16 24
700 300 - 14.4 342.0 16 24 700 230 - 14.4 343.0 16 24
800 335 - 15.6 448.0 16 24 800 255 - 15.6 451.0 16 24
900 375 - 16.8 588.0 16 24 900 280 - 16.8 592.0 16 24
1000 410 - 18.0 773.0 16 24 1000 310 - 18.0 778.0 16 24
80 120 B 7.0 10.0 16 24 80 110 B 7.0 10.0 16 24
100 130 B 1.2 12.0 16 24 150 130 B 7.8 18.0 16 24
150 150 B 7.8 19.0 16 24 200 145 B 8.4 28.0 16 24
200 170 B 8.4 28.0 16 24




PN16 fixed flanged fittings

90° (V) duckfoot bend

80
100
150
200
250
300
350
400
450
500
600
700
800
900
1000

165
180
220
260
350
400
450
500
550
600
700
800
900
1000
1100

110
125
160
190
225
255
290
320
355
385
450
515
580
645
710

180
200
250
300
350
400
450
500
550
600
700
800
900
1000
1100

A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B
A/B

7.0
1.2
18
8.4
9.0
9.6
10.2
10.8
1.4
12.0
13.2
14.4
15.6
16.8
18.0

13.0
16.0
31.0
54.0
87.0
124.0
169.0
225.0
258.0
340.0
520.0
566.0
798.0
1050.0
1380.0

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

180
220

305
380

90° long radius bend

80

100
150
200
250
300
350
400
450
500
600

380
400
450
500
550
600
650
700
750
800
900

1.0
12
18
8.4
9.0
9.6
10.2
10.8
1.4
12.0
13.2

14.0
18.0
30.0
46.0
65.0
90.0
121.0
157.0
197.0
252.0
379.0

16
16
16
16
16
16
16
16
16
16
16

2%
2%
2%
%
%
%
2%
2%
2%
2%
2%

NB.
These are available in
BS EN545 as standard



PN16 fixed flanged fittings

90° long radius access bend type A and type B

80 380 90 55 7.0 14.0 2 3.5
100 400 115 70 12 18.0 2 35
150 450 150 80 78 | 300 2 3.5
200 500 200 115 84 | 46.0 2 35
250 550 250 150 9.0 66.0 2 35
300 600 250 150 9.6 90.0 2 35

NB.
These are available in BS EN598 as standard

all flanged tee

80 50 330 160 - 70 | 70 | 140 | 40 | 53
80 80 330 165 A/B | 70| 70 | 156 | 40 | 53
100 50 360 170 - 72 (70| 184 | 16 | 24

100 80 360 175 A 72 | 70 | 194 | 16 | 24
100 100 360 180 AB | 72| 72| 203 | 16 | 24
150 50 440 200 - 78 | 70 | 283 | 16 | 24
150 80 440 205 A 78 | 70 | 304 | 16 | 24
150 100 440 210 A 78 | 72| 310 | 16 | 24
150 150 440 220 A/B | 78| 78 | 340 | 16 | 24
200 80 520 235 A 84 70| 415 | 16 | 24
200 100 520 240 A 84 | 72| 46 | 16 | 24
200 150 520 250 A 84 |78 | 449 | 16 | 24
200 200 520 260 A/B | 84| 84 | 519 | 16 | 24

250 80 700 265 - 90 | 70 | 650 | 16 | 24
250 100 700 275 A 90 | 72 | 670 | 16 | 24
250 150 700 300 - 90 | 78 | 700 | 16 | 24
250 200 700 325 A 90 | 84 | 750 | 16 | 24
250 250 700 350 A 90 | 90| 870 | 16 | 24
300 80 800 290 - 96 | 70 | 910 | 16 | 24
300 100 800 300 A 96 | 72| 930 | 16 | 24
300 150 800 325 - 96 | 7.8 | 9.0 | 16 | 24
300 200 800 350 A 96 | 84 | 1010 | 16 | 24
300 250 800 375 - 96 | 9.0 | 1080 | 16 | 24

300 300 800 400 A 96 | 96 | 1170 | 16 | 24




PN16 fixed flanged fittings

all flanged tee continued:

DN dn KEY DIMENSIONS WALL WEIGHT | PRESSURE
(MM) (MM) IS H SERIES | e' e’ (KGS) PFA | PEA
100 80 330 170 B 72 | 70 | 180 16 | 24
150 80 360 200 B 78 | 7.0 | 300 16 | 24
150 100 380 205 B 78 | 7.2 | 310 16 | 24
200 80 380 225 B 84 | 70 | 400 16 | 24
200 100 400 230 B 84 | 72| 40 16 | 24
200 150 460 245 B 84 | 78 | 440 16 | 24
250 80 405 265 B 90 | 70 | 523 16 | 24
250 100 425 270 B 90 | 7.2 | 572 16 | 24
250 150 485 280 B 90 | 78 | 628 16 | 24
250 200 540 290 B 90 | 84 | 681 16 | 24
250 250 600 300 B 90 | 90 | 782 16 | 24
300 80 425 295 B 96 | 7.0 | 707 16 | 24
300 100 450 300 B 96 | 7.2 | 725 16 | 24
300 150 505 310 B 96 | 7.8 | 86.6 16 | 24
300 200 565 320 B 96 | 84 | 946 16 | 24
300 250 620 330 B 96 | 90 | 1035 | 16 | 24
300 300 680 340 B 96 | 96 | 1100 | 16 | 24
350 80 850 325 - 102 7.0 | 1310 | 16 | 24
350 100 850 325 A 102] 72 | 1330 | 16 | 24
350 150 850 325 - 102 7.8 | 1350 | 16 | 24
350 200 850 325 A |102| 84 | 137.0 | 16 | 24
350 250 850 325 - 102 9.0 | 1385 | 16 | 24
350 350 850 425 A 102|102 167.0 | 16 | 24
400 80 900 350 - 108 | 7.0 | 166.0 | 16 | 24
400 100 900 350 A |108| 72 | 168.0 | 16 | 24
400 150 900 350 - 108 7.8 | 169.0 | 16 | 24
400 200 900 350 A 108 | 84 | 1730 | 16 | 24
400 250 900 350 - 108 9.0 | 175.0 | 16 | 24
400 300 900 450 = 108 | 96 | 177.0 | 16 | 24
400 350 900 450 - 108|102 | 180.0 | 16 | 24
400 400 900 450 A 108|108 | 1940 | 16 | 24
450 80 950 375 - 11470 | 1870 | 16 | 24
450 100 950 375 A | 114] 72| 1830 | 16 | 24
450 150 950 375 - 114 78 | 1900 | 16 | 24
450 200 950 375 A | 114) 84| 1930 | 16 | 24
450 250 950 375 - 1141 90 | 2130 | 16 | 24
450 300 950 475 = 114 96 | 216.0 | 16 | 24
450 350 950 475 - 1141102 2210 | 16 | 24
450 400 950 475 = 1141108 | 2290 | 16 | 24
450 450 950 475 A | 1141114 2370 | 16 | 24
500 80 1000 400 - 120 7.0 | 2375 | 16 | 24
500 100 | 1000 400 A 120 72| 2410 | 16 | 24
500 150 | 1000 400 - 120 7.8 | 2430 | 16 | 24
500 200 | 1000 400 A |120| 84 | 2450 | 16 | 24
500 250 | 1000 400 = 120 9.0 | 258.0 | 16 | 24
500 300 | 1000 500 - 120 96 | 2720 | 16 | 24




PN16 fixed flanged fittings

all flanged tee continued:

DN dn KEY DIMENSIONS WALL | WEIGHT | PRESSURE
MM | (MM L H SERIES | e | e | (KGS) | PFA | PEA

500 400 | 1000 500 A 120]108| 276.0 | 16 | 24
500 500 | 1000 500 A 120]120| 3040 | 16 | 24

600 80 1100 450 = 132 7.0 | 340.0 | 16 | 24
600 100 | 1100 450 - 132 72 | 3450 | 16 | 24
600 150 | 1100 450 = 132 78 | 369.0 | 16 | 24
600 200 | 1100 450 A |132] 84| 3720 | 16 | 24
600 250 | 1100 450 = 132 9.0 | 375.0 | 16 | 24
600 300 | 1100 550 - 132 96 | 3790 | 16 | 24

600 400 | 1100 550
600 600 | 1100 550
700 200 650 525
700 400 870 555
700 700 | 1200 600
800 200 690 585
800 400 910 615
800 600 | 1350 645
800 800 | 1350 675
900 200 730 645
900 400 950 675
900 600 | 1500 705
900 900 | 1500 750
1000 200 770 705
1000 400 990 735
1000 600 | 1650 765
1000 | 1000 | 1650 825

1321108 | 387.0 | 16 | 24
1321132 | 4910 | 16 | 24
144 | 84 | 2980 | 16 | 24
1441108 | 381.0 | 16 | 24
144 1144 | 5480 | 16 | 24
156 | 84 | 390.0 | 16 | 24
15.6 | 108 | 472.0 | 16 | 24
15.6 | 132 | 699.0 | 16 | 24
15.6 | 156 | 741.0 | 16 | 24
16.8 | 8.4 | 484.0 | 16 | 24
16.8 | 108 | 578.0 | 16 | 24
16.8 | 13.2| 900.0 | 16 | 24
16.8 | 168 | 9740 | 16 | 24
18.0 | 84 | 629.0 | 16 | 24
18.0 | 108 | 732.0 | 16 | 24
18.0 | 132 | 11120 | 16 | 24
18.0 | 18.0 | 1290.0 | 16 | 24

> > > > x> > > > > > > > > > > P>

all flanged level invert tee

DN dn | KEY DIMENSIONS WALL | WEIGHT | PRESSURE
MM) | (Mm) L H e | e | (KGS) | PFA | PEA

100 80 360 195 12 | 70 | 200 16 | 24
150 80 440 220 78 | 70 | 300 16 | 24
200 80 520 250 84 | 70 | 430 16 | 24
250 100 700 275 90 | 72 | 69.0 16 | 24
300 80 800 305 96 | 70 | 920 16 | 24
300 100 800 305 96 | 7.2 | 96.0 16 | 24
300 150 800 305 96 | 78 | 99.0 16 | 24
350 150 850 340 | 10.2| 7.8 | 1400 | 16 | 24
400 100 900 365 |10.8| 7.2 | 1700 | 16 | 24
400 150 900 365 |10.8| 7.8 | 176.0 | 16 | 24
450 100 950 380 |11.4) 72| 1890 | 16 | 24
450 150 950 380 |11.4) 78 | 1970 | 16 | 24
500 150 | 1000 400 |12.0| 7.8 | 267.0 | 16 | 24
600 150 | 1100 450 |13.2| 7.8 | 3600 | 16 | 24
600 200 | 1100 450 |13.2| 84 | 3700 | 16 | 24




PN16 fixed flanged fittings

radial tee

80 545 380 165 70| 230 | 40 | 53
100 580 400 180 72| 300 | 16 | 24
150 670 450 220 718 | 490 | 16 | 24
200 760 500 260 84| 730 | 16 | 24
250 900 550 350 90| 1060 | 16 | 24
300 1000 | 600 400 96 | 1460 | 16 | 24
350 1100 | 650 450 | 10.2| 2040 | 16 | 24
400 1200 | 700 500 | 10.8| 2980 | 16 | 24
450 1300 | 750 650 | 11.4| 3750 | 16 | 24
500 1400 | 800 600 | 120| 4230 | 16 | 24
600 1600 | 900 700 | 132| 6330 | 16 | 24

45° angle branch

80 N |50 | 3755 | 70 | 210 | 40 | 53
00 | N | 540 | 405 | 72 | 270 | 16 | 24
15 | N | 640 | 480 | 78 | 470 | 16 | 24
200 | N | 735 | 560 | 84 | 710 | 16 | 24
25 | N | 830 | 640 | 90 | 1050 | 16 | 24
30 | N | 930 | 715 | 96 | 1470 | 16 | 24
30 | M | 880 | 790 | 102 | 1680 | 16 | 24
400 | M | 970 | 870 | 108 | 2050 | 16 | 24
450 | M | 1060 | 950 | 114 | 277.0 | 16 | 24
50 | M | 1140 | 1025 | 120 | 3530 | 16 | 24
600 | M | 1310 | 1180 | 132 | 5410 | 16 | 24

"Y' pipe

80 165 165 7.0 150 | 40 | 53
100 180 180 1.2 180 | 16 | 24
150 220 220 78 | 330 | 16 | 24
200 260 260 84 | 480 | 16 | 24
250 350 350 9.0 820 | 16 | 24
300 400 400 96 | 1170 | 16 | 24
350 450 450 | 10.2 | 166.0 | 16 | 24
400 500 500 | 108 | 219.0 | 16 | 24
450 550 550 | 11.4 | 280.0 | 16 | 24
500 600 600 | 12.0 | 364.0 | 16 | 24
600 700 700 | 132 | 563.0 | 16 | 24




PN16 fixed flanged fittings

80 330 165 | 7.0 210 | 40 | 53
100 360 180 | 7.2 25.0 16 | 24
150 440 220 | 7.8 41.0 16 | 24
200 520 260 | 8.4 61.0 16 | 24
250 700 350 | 9.0 | 1000 | 16 | 24
300 800 400 | 96 | 1430 | 16 | 24
350 850 425 | 102 | 1890 | 16 | 24
400 900 450 | 108 | 2860 | 16 | 24
450 950 475 | 114 | 3410 | 16 | 24
500 1000 500 | 12.0 | 370.0 | 16 | 24
600 1100 550 | 13.2 | 5420 | 16 | 24

concentric taper

80 50 200 = 70 | 70 1.0 40 | 53
100 50 200 - 12 | 10 9.0 16 | 24
100 80 200 A 12 | 10 8.0 16 | 24
150 80 200 - 78 | 70 | 130 16 | 24
150 100 200 - 78 | 72 | 130 16 | 24
200 80 300 - 84 | 70 | 200 16 | 24
200 100 300 - 84 | 72| 205 16 | 24
200 150 300 A 84 | 78| 230 16 | 24
250 100 300 - 90 | 72 | 280 16 | 24
250 150 300 - 90 | 78 | 29.0 16 | 24
250 200 300 A 90 | 84 | 300 16 | 24
300 100 300 - 96 | 72 | 350 16 | 24
300 150 300 = 96 | 78 | 370 16 | 24
300 200 300 - 96 | 84 | 390 16 | 24
300 250 300 A 96 | 90 | 400 16 | 24
100 80 195 B 12 | 10 8.0 16 | 24
200 150 235 B 84 | 78| 210 16 | 24
250 200 250 B 90 | 84 | 300 16 | 24
300 250 265 B 96 | 90 | 39.0 16 | 24




PN16 fixed flanged fittings

concentric taper continued:

DN dn KEY DIMENSIONS WALL WEIGHT | PRESSURE
(MM) (MM) L SERIES ol e’ (KGS) PFA | PEA
350 200 600 = 102 | 84 | 7.0 16 | 24
350 250 300 - 102 9.0 | 770 16 | 24
350 300 300 A 102 | 96 | 84.0 16 | 24
400 200 600 - 108 | 84 | 740 16 | 24
400 250 600 = 108 | 9.0 | 77.0 16 | 24
400 300 300 A 108 | 9.6 | 84.0 16 | 24
400 350 300 A 10.8 | 10.2 | 67.0 16 | 24
450 250 600 - 114 9.0 | 880 16 | 24
450 300 600 = 114 96 | 950 16 | 24
450 350 600 - 1141102 | 1040 | 16 | 24
450 400 300 A 114108 | 81.0 16 | 24
500 250 700 - 120 9.0 | 1240 | 16 | 24
500 300 600 = 120 96 | 1110 | 16 | 24
500 350 600 - 120 102 | 1420 | 16 | 24
500 400 600 A 120 108 | 1300 | 16 | 24
500 450 300 - 120 114 1020 | 16 | 24
600 300 800 = 132 96 | 1710 | 16 | 24
600 350 700 - 132|102 | 1740 | 16 | 24
600 400 600 = 132 108 | 1640 | 16 | 24
600 450 600 - 132 114 1750 | 16 | 24
600 500 600 A 132 120 | 1900 | 16 | 24
700 400 800 - 1441108 | 2120 | 16 | 24
700 450 700 = 144|114 2130 | 16 | 24
700 500 600 - 144|120 | 2080 | 16 | 24
700 600 600 A 144|132 | 2430 | 16 | 24
800 500 800 - 156 | 120 | 2840 | 16 | 24
800 600 600 = 156 | 132 | 2750 | 16 | 24
800 700 600 A 156 | 144 | 2950 | 16 | 24
900 700 600 = 16.8 | 144 | 3330 | 16 | 24
900 800 600 A 16.8 | 156 | 3640 | 16 | 24
1000 800 600 = 18.0 | 156 | 4380 | 16 | 24
1000 900 600 A 18.0| 16.8 | 4480 | 16 | 24




PN16 fixed flanged fittings

flat (eccentric) taper

DN dn KEY WALL WEIGHT | PRESSURE
(MM) (MM) | DIMENSION (L) | e’ e? (KGS) PFA | PEA
80 50 150 70 | 70 13 40 | 53
100 80 200 12 1 70 9.0 16 | 24
150 80 400 78 | 70 16.0 16 | 24
150 100 300 18 | 72 15.0 16 | 24
200 80 600 84 | 70 | 26.0 16 | 24
200 100 600 84 72| 210 16 | 24
200 150 300 84 | 78 | 220 16 | 24
250 150 600 90 | 78 | 380 16 | 24
250 200 300 90 | 84 | 300 16 | 24
300 150 600 96 | 78 | 350 16 | 24
300 200 600 96 | 84 | 390 16 | 24
300 250 300 96 | 9.0 | 400 16 | 24
350 200 600 102 | 84 | 61.0 16 | 24
350 250 600 102 9.0 | 675 16 | 24
350 300 300 102 | 96 | 525 16 | 24
400 200 600 108 | 84 | 740 16 | 24
400 250 600 108 | 9.0 | 77.0 16 | 24
400 300 600 108 | 96 | 84.0 16 | 24
400 350 300 10.8 | 10.2 | 68.0 16 | 24
450 250 600 114 84 | 910 16 | 24
450 300 600 114 96 | 95.0 16 | 24
450 350 600 1141102 | 98.0 16 | 24
450 400 300 114|108 | 88.0 16 | 24
500 250 300 120 9.0 | 1180 | 16 | 24
500 400 300 120 108 | 1450 | 16 | 24
600 400 300 132108 | 157.0 | 16 | 24
600 450 300 132|114 | 1740 | 16 | 24
600 500 300 132120 | 196.0 | 16 | 24
700 450 700 144|114 | 2200 | 16 | 24
700 500 600 1441120 | 2130 | 16 | 24
700 600 600 1441132 | 2490 | 16 | 24
800 500 800 156 | 120 | 2950 | 16 | 24
800 600 600 156|132 | 2820 | 16 | 24
800 700 600 156 | 144 | 3040 | 16 | 24
900 700 600 16.8 | 144 | 3400 | 16 | 24
900 800 600 16.8 | 156 | 371.0 | 16 | 24
1000 800 600 18.0| 156 | 4280 | 16 | 24
1000 900 600 18.0| 168 | 4640 | 16 | 24




PN16 fixed flanged fittings

f—O—

, |! split (loose)
7~ bellmouth . W..T. puddle flange

80 135 160 5.0 80 260 110 100 12.0
100 140 185 6.0 100 305 110 120 15.0
150 155 245 10.0 150 390 130 172 23.0
200 170 310 15.0 200 430 130 224 28.0
250 190 370 21.0 250 490 130 276 37.0
300 210 435 29.0 300 555 130 329 46.0
350 225 495 39.0 350 610 130 381 50.0
400 245 560 50.0 400 660 150 432 62.0
450 260 620 63.0 450 725 150 483 73.0
500 280 685 83.0 500 790 150 535 85.0
600 300 810 | 122.0 600 900 165 638 | 120.0
700 340 945 | 154.0 700 1000 | 165 746 | 1440
800 380 | 1055 | 203.0 NB.

900 420 1165 | 250.0 Split puddle flanges should only be used with

spun pipe and where no thrust load is expected.
The flange is fitted to the pipe using any packing
material such as rubber, roof felt etc.

Packing material is NOT supplied with the flange.

DN 80-300 DN 350-600

"% blank flange hatchbox

3

100 220 190 160 3 45 80 800 520 200 65.0 6 6
150 285 190 160 3 6.0 100 800 535 235 70.0 6 6
200 310 20.0 170 3 1.0 150 800 550 300 85.0 6 6
250 400 220 19.0 3 17.0 200 800 560 360 9.5 6 6
300 455 25 205 s 2.0 250 950 675 425 1400 | 6 6

300 950 685 485 188.0 | 6 6
350 520 2.5 995 4 35.0 350 950 705 555 2520 | 6 6
400 580 28.0 240 4 46.0 400 1100 | 820 620 3100 | 6 6
450 640 | 300 2.0 s 60.0 450 1100 | 820 670 367.0 | 6 6
500 715 | 315 215 4 80.0 500 1200 | 830 730 4220 | 6 6
600 80 | 36.0 310 5 1250 600 1200 | 845 845 4740 | 6 6
700 910 | 395 34.5 5 163.0
800 1025 | 43.0 38.0 5 264.0
900 1125 | 46.5 415 5 302.0
1000 | 1255 | 50.0 45.0 5 350.0
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