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1 Description

1.1 Marley Quantum Highway 150 mm,

225 mm and 300 mm twinwall pipes are
manufactured in golden brown PVC-U by a twin
exfrusion process. Two PVC-U pipes are extruded
simultaneously, one inside the other, and heat
welded together in one continuous process.

1.2 The pipe is available with one end plain and
the other with an integral socket. One seal, to be
fitted to the plain end, is supplied with each length.
The seals are type WC 1o BS EN 681-1 : 1996.

1.3 The outer wall is corrugated and the inner
wall is smooth finished. Defails and dimensions of
the pipe and socket are shown in Table 1 and
Figures 1 and 2.

1.4 Quantum Highway fittings are golden brown in
colour and manufactured in PVC-U with socketed
ends. The sockets are not ribbed and have the same
socket depths as the corresponding diameter of pipe
socket. Where appropriate, the body of the 150 mm
fittings is ribbed; the 225 mm and 300 mm fitlings
are not ribbed and are either formed from pipe to
SN4 of BS EN 1401-1 : 1998 or are injection
moulded. The range of fittings covered by this Detail
Sheet is detailed in Table 2.

1.5 Continuous quality control is exercised during
manufacture. Checks include:

Pipes

dimensional accuracy

weight

impact resistance

heat reversion,/delamination

stiffness.

e THIS DETAIL SHEET RELATES TO MARLEY QUANTUM HIGHWAY
150 mm, 225 mm AND 300 mm PVC-U TWINWALL PIPES AND
FITTINGS FOR SURFACE WATER DRAINAGE.

e This Certificate covers the use of the pipe and fittings for surface water

This Detail Sheet must be read in conjunction with the Front Sheets, which give
the product’s position regarding the Building Regulations and the Conditions of
Certification, respectively.

Fittings
dimensional accuracy
stress relief of injection moulded products.

1.6 The manufacturer's name, diameter of the
pipe and the BBA logo incorporating the number of
this Certificate are ink-jet printed along each length

of pipe.

Table 1 Nominal dimensions

Nominal  External  Internal P t t,  length Weight Infegral socket

pipe diad, diad, [mean) (mean) L [min] " length  Diameter

diameter ) d; (nom)
(mm)  (mm) (mm) (mm) {mm] (mm)  (kgm=']  (mm) (mm)

150 160 148 16 0.63 0.80 6000 1.25 Q0 161

225 250 230 24 1.00 1.10 6000 275 125 251

300 329 302 315 1.30 1.40 6000 4.65 110 330

Figure 1 Twinwall pipe
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the BBA direct (Telephone Hotline 01923 665400).



Figure 2 Pipe socket

socket

= length L,

Note: Adaptor seal housing for connecting to BS 4660 pipe
applicable to 150 mm diameter only

length L,

Table 2 Fittings

Bends (double socket)

P .
>

Equal branch (socket)

Unequal branch (socket)

[s=]

Size Code Angle  Dimension A
(mm) (mm)
150 UMB19Q 872 200t
150 UMB14Q 45 115
150 UMB13Q 30 105
150 UMBT11Q 15 Q5

225 UMB29Q Q0 5951
225 UMB24 45 160
225 UMB23 30 145
225 UMB21 15 125
300 UMB39 Q0 730t
300 UMB34 45 195
300 UMB33 30 175
300 UMB31 15 150
Size Code Angle  Dimension (mm)
(mm) A B C
150 UMY13Q 87V, 376 180 150t
150 UMYT1Q 45 400 280 280
225 UMY22 45 655 430 460
225 UMY33 45 800 540 575
Size Code  Angle Dimension (mm)
(mm) A B C
150 X 110 UMY10Q 45 316 232 236
150 X 110 UMY12Q 87/ 313 170 130t
225 x 110 UMY20* 45 370 300 300
225 x 150 UMY21* 45 440 340 340
300 X 110 UMY30 45 520 375 425

300 X 150 UMY31 45 590 425 460
300 x 225 UMY32 45 700 520 480

*injection moulded fittings

tintended for use in back drop manholes

Socket plug (pushit in socket)
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Coupling (double socket]

i

[

]

Slip coupling (double socket)

M

Level invert reducer (double sockef]

s C ’<7B4>‘

Size Code Dimension (mm)
(mm) A B
150 umi1Q 160 100
225 UMJ21 250 130
Size Code Dimension (mm)
(mm) B
150 UMET5Q 170 83
225 UME25 220 Q4
300 UME35 237 110
Size Code Dimension A
{mm) (mm)

150 UMET6Q 170

225 UME26 190

300 UME36 220

!
I

End cap (push fit over pipe]

ft— A —

Size Code Dimension (mm)
(mm) A B C
150 x 150  UMIL21 200 95 90
300 x 225 UML32 240 110 95
Size Code Dimension A
(mm) (mm)

150 UMK22 170

225 UMK21 190

300 UMK31 110




Adaptor
twinwall or solid-wall PVC-U to clayware pipe

Size Code Dimension (mm)
[ R . Col (mm) A B C
150 UMA45 230 90 60

.
|

]

Adaptor (socket/spigot)
twinwall pipe to solidwall PVC-U socket (BS 4660,/BS 5481)

Size Code Dimension (mm)
(mm) A B C
150 X 160 UMA17 160 71 82
225 x 250 UMA27 240 94 134
300 x 315 UMA37 265 110 144
BN v
o A ———
Adaptor (double socket)
twinwall fo solid-wall PVC-U pipe
Size Code Dimension (mm)
(mm) A B C
225 x 250 UMA28 240 94 110
300 x 315 UMA38 270 110 125

I V.
o]l

o A -

Pipe seal
for twinwall pipe
Size Code
(mm)
\ 150 UMRT 1
W = 225 UMR21
300 UMR31

Pipe seal
for connection to solidwall PYC-U pipe and PVC-U spigotend fittings

Size Code

[mm)

150 SROTT (seal)

150 SNCO (seal retaining cap)

2 Delivery and site handling

2.1 Handling, storage and transportation should

be in accordance with BS 5955 : Part 6 : 1980.

2.2 When longterm storage is envisaged,
Quantum twinwall pipes and fittings must be
protected from direct sunlight.

3 Generadl

% 3.1 Marley Quantum Highway 150 mm,
3; 225 mm and 300 mm Surface Water

Drainage Pipes and Fittings have been
assessed for use underground for the conveyance
of surface water.

3.2 This Defail Sheet does not cover use of the
pipe for domestic sewage, combined sewerage
sysfems or untreated trade effluent.

4 Strength
v'sThe product has adequate strength to resist

7 loads associated with installation and with
subsequent use in the situations defined in
section 9 of this Certificate.

5 Performance of joints
;’; The joints are satisfactory and will remain

73 Watertight under normal service condifions of
pipe deformation, side or vertical displacement,
pipeline deflection and thermal movement.

6 Flow characteristics
f; 6.1 The pipes will have the normal flow

characteristics associated with PVC-U

smooth bore underground drain pipe to
BS EN 1401-1 : 1998.

6.2 Fullbore velocities are given in Table 3. The
values are based on the Colebrook-White Equation.
An appropriate value of roughness coefficient should
be selected when designing the drainage system.
BS 8005 : Part 1 : 1987 recommends minimum
velocities of 0.75 ms™' to mainfain seltcleansing
conditions. The highlighted figures in Table 3,

therefore, do not reflect recommended conditions.

7 Resistance of chemicals
f;The pipes and fittings will be unaffected by

those types and quantities of chemicals which
are likely to be found in surface water drainage
pipes and fittings. Details of the chemical resistance

of PVC-U is given in CP 312 : Part 1 : 1973.

8 Durability
r’i In the opinion of the BBA, no significant

deferioration of the system will take place

when the product is installed in accordance
with section @, and installations will have a life in
excess of 50 years.

9 Practicability of installation

The pipes and fittings are installed easily using
fraditional draindaying methods. The lengths in
which the pipes are available and their lightness in
weight is a significant advantage in handling and
installation. Jointing of the pipes is achieved easily.



]0 Wal'el' ie"ing Ond I'Odding Pipe infernal diameter = 302.0 mm

Gradient Roughness R (mm)
Drains and sewers incorporating the product =006 =000 S50
can be maintained using jefting equipment, or Velocity  Flow Velocity - Flow  Velocity  Flow
. . / . ms [s=1 ms-! [s=1 ms-! [s=1
rodded using conventional flexible drain rodds 0l 555 590 19905 1395 00 TS
in accordance with the manufacturer’s 100 644 46108 502 35054 442 31630
recommendations. Toothed cutters as used with 200 452 32353 3.54 25392 312 22353

some mechcnico| c|eoning sysTems COU|d 30.0 3.67 26269 289 20713  2.55 182.43
40.0 3.16 22647 2.50 179.24 220 157.93

domoge the pipe and should not be used. 50.0 282 20179 224 16021 197 14121

600 256 18359 204 14616 1.80 128.87
) . 700 237 16946 189 13524 167 119.28
Table 3 Fullbore discharges and velocities 500 o1 1em08 17y lokas 156 111 es
— : 90.0 208 14867 1.66 11915 147 10515
gfjd'i';j:’”o‘ diameter = 148.0 mm Roughness R () 100.0 196 14071 158 11299 139 9973
120.0 179 12791 144 10305 127  91.00
R=0.06 R =060 R=150
Velocity Flow Velocity Flow Velocity Flow 140.0 1.65 117.98 1.33 95.33 1.18 84.22
ms-1 ls1 ms-! - a1 - 160.0 154 10998 124 8911 110 7875
1.0 13.35 22971 1007 173.30  8.73 150.13 180.0 144 10337 1.7 8396 1.04 7423
10.0 414 7116 3.18  54.63 276  47.40 200.0 137 9779 1.1 79.60 098 70.40
20.0 289 4977 224 3855 195  33.49 250.0 1.21 86.91 099  71.09 0.88 6292
30.0 234 40.32 183 31.43 159 27.33 300.0 110 7890 090 o481 080 5740
40.0 202 3470 158 27.19 137 23.65 400.0 095 6771 078 5600 069  49.66
50.0 1.79 30.87 1.41 2429 1.23 2114 500.0 0.84 60.10 0.70 49 .99 0.62 44 .37
60.0 163 28.05 129 2216 112 19.29 600.0 076 5451 064 4555 056 4047
70.0 150  25.87 119 2049 104 1785 700.0 070 5019 059 4211 0.52 37.44
80.0 1.40 2411 111 1916 097 1669 800.0 065 4671 055 39.33 049 34.99
90.0 132 2265 105 1805 091 1573 900.0 061 4383 052 3703 046 3297
100.0 125 2142 099 17.11 0.87 14.92 1000.0 058  41.41 049 3508 044 3126
120.0 113 1945 091 1560 079 13.6]
140.0 104 1791 084 1442 073 12.59
160.0 097 1668 078 1348 068 1178
180.0 091 1566 074 1269 064 11.10
200 o7e 151 SRR 11 Procedure
3000 069 1190 057 978 050 857 11.1 Installation must be in accordance with the
400.0 059 1019 049 844 043  7.4] manufacturer’s brochure, BS 5955 : Part 6 :
288'8 g'jg Z'?i g'jg 222 ggi 2'85 1980, BS 8005 : Part 1 : 198/, BS 8301 :
7000 044 751 037 633 032 558 1985, BSEN 1610 199.81 and BS EN 752
8000 041 698 034 591 030 52] Parts 1 to 3, when appropriate.
900.0 038 655 032 556 029  49] ) . . .
000 05 e1n om toe 0oy aes 11.2 Pipes are cut easily using conventional hand
fools, and should be cut square and centrally
Pipe internal diameter = 230.0 mm bef\/\/een the CO”UQOT|O”5~
Grodient — RO“%h”eSSR(mm] - 11.3 A rubber sealing ring is fitted externally to
R=0.06 R=06 R=15 X A 4 7
Velocty  Flow  Velocly  Fow  Velocly  Fow the first corrugation in the pipe. The inside of the
mel b mst t mel s socket, the seal and the pipe are lubricated and
10 1749 72680 1338 55572 1160 48585 the pipe pushed fully home. The lubricant is
10.0 544 22614 422 17531 3469 15347 lied by th foct
20.0 381 15850 298 12378 261 108.45 suppliea by ihe manutaciurer.
s S GO B 11.4 Quantum Highway twinwall pipes and
00 o oner 188 smor  1es  eseo fittings must be adequately protected against
600 216 8973 171 7121 150 6251 damage from site construction traffic.
70.0 199 8279 159 6589 139 57.85
80.0 186 7721 148 6159 130 54.10
90.0 175 7259 140 5804 123 5099
100.0 165 6868 132 5503 1.6 48.36
120.0 150 6240 121 5018 106 4413
140.0 138 5753 112 4642 098 4084
160.0 120 5361 104 4338 092 3818
180.0 121 5037 098 4087 087 3598
200.0 105 4764 093 3874 082 3413
250.0 102 4231 083 3459 073  30.50
300.0 092 3839 076 3153 067 27.82
400.0 079 3291 066 2723 058 2406
500.0 070 2919 058 2430 052 21.50
600.0 064 2646 053 2214 047 19.60
700.0 059 2435 049 2046 044 1813
800.0 055 2265 046 1910 041 1694
900.0 051 2125 043 1798 038 1596
1000.0 048 2007 041 1703 036 1513




The following is a summary of the fechnical
investigations carried out on Marley Quantum

Highway 150 mm, 225 mm and 300 mm Surface
Water Drainage Pipes and Fittings.

12 Tests

The following tests were carried out:

Pipes

impact strength at 0°C to BS 4962 : 1989,
Appendix E, with modified striker of 1.0 kg mass
and 50 mm diameter

specific tangential extrapolated stiffness to BS 4962
1989, Appendix B

dimensional accuracy

ease of jointing

resistance fo penetration of simulated sharp aggregate

fightness of joints to 0.5 bar positive pressure an
0.5 bar negative pressure and airfightness ot
40 mm water gauge

Vicat soffening point fo BS 2782 : Part |

box loading fest (50 kN load with 0.6 m cover,
100 kN load with 0.9 m cover)

stiffness

Fittings

dimensional accuracy

drop sfrength to BS 5481 : Appendix D : 1977(1989)

shortterm ring stiffness (STIS) to

ISO/TC 138/WGI 1 : method A
flexibility of fabricated fittings to draft pr EN
(document 155N 1269E : June 1994)

Joints

effect of combined temperature and external load
fo WIS (IGN No 4-31-05, Appendix F

watertightness of joints to 0.5 bar positive pressure
and 0.5 bar negative pressure when the pipe is
subjected to a 15% distortion and the socket a
10% distortion and also when subjected to 3°
angular deflection

inserfion force (ease of jointing)

dimensional accuracy of pipe, fittings and ring seal.

13 Other investigations
13.1 An examination was made of data relating fo:

chemical

flow capacity
practicability of installation
material properties
resistance to rodding.

13.2 Visits fo sites in progress were carried out fo
assess the practicability of installation.

13.3 The manufocturing process was examined,
including the methods adopted for quality control,
and details were obtained of the quality and
composition of the materials used.



BS 2782 : 1970 Methods of festing plastics
Part 1 : Method 120A : 1976(1983)
Determination of the Vicat softening temperature
of thermoplastics

BS 4962 : 1989 (prior to 1996 amendment]
Specification for plastics pipes and fittings for use
as subsoil field drains

BS 5955 Plastics pipework (thermoplastics materials)
Part 6 : 1980 Code of practice for the
installation of unplasticized PVC pipework for
gravity drains and sewers

BS 8005 : 198/ Sewerage
Part 1 : 1987 Guide fo new sewerage construction
BS 8301 : 1985 Code of practice for building

drainage

BS EN 681 Elastomeric seals. Material requirements
for pipe joint seals used in water and drainage
applications

BS EN 681-1 : 1996 Vulcanized rubber

BS EN 752 Drains and sewer systems ouiside buildings
Part 1 : 1996 Generalities and definitions
Part 2 : 1997 Performance requirements
Part 3 : 1997 Planning

BS EN 1401 Plastics piping systems for non-
pressure underground drainage and sewerage —
Unplasticized poly (vinyl chloride) (PVC-U)

BS EN 1401-1 : 1998 Specifications for pipes,
fitings and the system

BS EN 1610 : 1998 Construction and festing of

drains and sewers

CP 312 Code of practice for plastics pipework
(thermoplastics material)
Part 1 : 1973 General principles and choice of
material
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