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Trench Preparation and Pipe Laying

TRENCH PREPARATION - =
The trench should not be opened too long in advance of pipe laying and should be backfilled as soon as

possible. It is essential to ensure that the sides of the trenches are adequately supported. To minimise a

possible hazard, a trench should be open for the minimum time practicable.

At the crown of the pipe and for 300mm, or one pipe diameter if greater, above it the width of the trench

within any timbering should-be as narrow-as.is practicable, but not less than the outside diameter of the pipe
plus sufficient extra width (usually about 150mm) on each side of the pipe to provide access for making the

joints and placing and compacting sidefill. Above this level, the trench may be of any convenient width.

If the "as-dug" material is suitable for use as bedding, the bottom of the trench may be trimmed to form the
pipe bed. otherwise, the trench should be excavated to an adequate depth below the invert level of the pipe to
allow for the necessary thickness of bedding material. The thickness of bedding under the barrel of the pipes
should be a minimum of 100mm, but in very wet or soft conditions or where the trench bottom is very irregular,
it may be necessary to increase this thickness. Bedding should be properly compacted and finished so as to
provide uniform support for the pipe. It is essential that bricks or other hard materials are not placed under
the pipes for temporary or permanent support.

Material to be used for bedding and surrounding the pipes should be selected granular material, either
available locally or, if necessary, brought to the site. Suitable materials are described in Table 1*.

Alternatively, granular material in accordance with the recommendations of Appendix A and having a
particle size not exceeding that specified in Table | *, depending on pipe size, may be used.

PIPE LAYING
The pipes should be jointed in the trench and laid on the prepared bed so that the barrel-of the pipe maintains

substantially continuous contact. Small depressions should be made to accommodate the pipe sockets or
couplings, which should be carefully filled after the pipe has been laid, taking care that no voids remain under
or around the socket. Traffic, including heavy construction vehicles, should not be allowed to pass over pipes
which have less than 0.9m of cover, unless suitable protection is provided.

Care should be taken to prevent pipes from deviating from their designed level and line due to flotation prior to
backfilling. Any struts used for this purpose should be removed as backfilling proceeds.

Where a pipe is required to go through the wall or foundation of a building or other rigid structure other than
atan inspection chamber or manhole, a sleeve should be built into the wall or structure. The inside sleeve
diameter should be not less than the outside diameter of the pipe plus 50mm. The annular space between
pipe and sleeve should be stopped with a suitable material which is compatible with the pipe material and
which should be non- hardening non~racking and resistant to moisture and gas. Pipe joints should not occur
within the sleeve.

Alternatively, a lintel or relieving arch may be formed in the structure to leave 50mm all round the pipe
which should be filled as indicated above. The opening should also be masked with rigid sheet material to
prevent ingress of fill or vermin.

Where a pipe passes through a wall at a point below the level of the natural water table, a puddle-flanged
pipe or a purpose-made PVCu wall protection sleeve should be used to prevent ingress of water.

The provision of at least one flexible joint is recommended within 150mm of the external face of the wall,
footing or ground beam, of any building and at each entry or exit point of all manholes and inspection
chambers. Where abnormal settlement is expected, it is desirable to incorporate two flexible joints to form a
'rocker' length of pipe. =
See diagram 7 on page 15 of the Approved Document H, of the Building Regulations 2000.
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Bedding and Backfilling Procedures

5.09 BEDDING AND BACKFILLING PROCEDURES .
PVCu drainpipes and fittings produced in accordance with BS EN 1401-1: 1998 and with BS4660: 1989 should be

installed in accordance with:

ad

. X s LT LN W * s w ¥ g PPN
- BS EN 1295-1: 1998 structural design of buried pipelines \ ST T L._
~ under various conditions of loading $Ar. ¢ =AY
. BS EN 1610: 1998 construction and testing of drainsand L4 . s o pAsdgsd
sewers S R e |
. BS 8000:14: 1989 workmanship on building sites. - RSt el Backfil
Code of practice for below ground drainage 3 el T N t '
- BS EN 752: Drain and Sewer systems outside buildings e e, L L
- Approved Document Part H of the Building Regulations 2002 ALY , a .‘.i_'.
edition — ,_u_d_“{ .
Pipe di i B ). 17 Sidefil
L pe diameter 2 N DO

Trench bottom trimmed
and loosened to form bed

Note: As-dug soil, sidefill and backfill to be granular material as defined in Appendix A.
LAYING PIPES

ON TRENCH BOTTOM IN GRANULAR MATERIAL
Where the as-dug material is suitable for use as bedding, the bottom of the trench may be trimmed to form the pipe bed.

Suitable material is defined as granular material in accordance with the recommendations of Appendix A. Imported
‘material must comply with Table 1 shown below having a -nominal particle size not exceeding 10mm or l4mm for
110mm and 160mm diameter pipes respectively.

Small depressions should be made to accommodate the pipe sockets or couplings. After the pipe has been laid
these should be carefully filled to ensure that no voids remain under, or around, the socket.

When the formation is prepared, the pipes should be laid upon it true to line and level within the specified

tolerances. Each pipe should be checked and any necessary adjustments to level made by raising or lowering the
formation, ensuring that the pipes finally rest evenly on the adjusted formation throughout the length of the barrels.
Itis crucial that bricks or other hard materials are not placed under the pipes for temporary or permanent support.

Where the formation is low and does not provide continuous support, it should be brought up to the correct level by
placing and compacting suitable material.

IMPORTED BEDDING MATERIALS
Where the as-dug material is not suitable for use as bedding, sidefill or backfill, imported material complying with

the table below may be used.

ipe size e aterial |yig with the reuirement of BS E 12620: 2000)

in millimetres

110 10, nominal single-sized aggregate

160 10 or 14, nominal single-sized aggregate or 14 to 5 graded aggregate

225 and over 10, 14 or 20 nominal single-sized aggregate, or 14 to 5 or 20 to 5 graded aggregate

Alternatively, granular material in accordance with the recommendations of appendix A and having a particle size
not exceeding that specified above, depending on pipe size may be used. /// O
/,/’ix.‘/'
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ON GRANULAR BEDS

When the as-dug material is not suitable as bedding, a layer of suitable granular material must be spread evenly on
the trimmed trench bottom before the pipes are installed. The trench should be excavated to allow for the
thickness of granular bedding under the barrels.

The trench formation should be prepared, the bedding placed and the pipes laid in accordance with the current
standards. ALK I N , W o

Where the as-dug material can be hand trimmed by shovel and is not puddled when walked upon, a 50mm
depth of bedding material may be used. In this case the material must be nominal 10mm single-sized aggregate
with no sharp edges, ie., pea gravel, for 110mm pipe. For 160mm pipe 10 or 14 nominal - single-sized
aggregate.

PIPES LAID ON 50MM MINIMUM GRANULAR BEDDING

e, e ——— L e f:‘::@\t
et b ¥ ‘i . .. 5;,
a .
(.J‘_,J v TP i
Where the backfill above the pipe s "- L e
contains stones larger than 40mm or -;f/"‘ ¥ e oy §/
where the pipework is deeper than 2m -'Q o e e ,,.r:'
in poor ground, the selected granular ’—' e & Tl _-—ﬁ:-'- First 300mm of backfill selected to be
material should extend to at least - N . free from stones exceeding 40mm
100mm above the pipe crown -, - (unless the granular material extends
b4 4 ¢

;;‘\{“ ) ; 'S,/ 100mm above the pipe crown)
Sidefill minimum 150mm wide each e o
side of pipe regardless of diameter,

When the pipes are to be laid in rock, compacted sand and gravel requiring mechanical means of trimming, but
in soft or very wet ground, the bedding should be a minimum of 100m or where the trench bottom is very
irregular, it may be necessary to increase this thickness.

SIDEFILL AND BACKFILL

After the pipes have been laid and tested, more of the selected granular material should be placed evenly on both
sides of the pipes up to a level above the pipe crown and compacted. Pipes larger than 315mm may require an
intermediate stage of compaction. If the main backfill over the pipes is liable to contain particles exceeding 40mm,
or where the trench is deeper than 2m to 3m in unstable soil, the granular material should extend to at least
100mm above the pipe crown. Any trench supports should be withdrawn in stages so that the sidefill can be
properly compacted between the pipe and the trench walls. In all cases material should be worked under the sides

of the pipes to eliminate voids as much as possible.

It may be advantageous, if the pipes are tested by water pressure, to carry out the backfilling operation with the
pipes full of water. Unless otherwise specified or the statutory authorities require a different material, the material
excavated from the trench may be used for the remainder of the backfill, but if the granular material does not
extend to at least 100m above the pipe crown the first 300mm layers or in compliance with the requirements of
statutory authorities. Heavy compactors should not be used until the pipes have at least 300mm of cover, but
suitable light vibratory tampers may be used with discretion at any stage of the work to aid compaction.

Where the backfill above the pipe N L
contains stones larger than 40mm or > ’ \‘*
where the pipework is deeper than 2m s i,
in poor groisd. the selectepzi granular ‘,& . ; . r;../— First 300mm of backfill selected to be
material should extend to at least Q,J ) ., free from stones exceeding 40mm
100mm above the pipe crown b B . lr”:i (unless the granular material extends =
i : ‘\‘{\ 100mm above the pipe crown) =
Sidefill minimum 150mm wide each A 4 \ W,
side of pipe regardless of diameter ('*":' g £iom Sj{
——?j-: t{é— Pea gravel sidefill
X AN
s d > *::?Ma‘nsmum 100mm granular bedding
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APPENDIX A

TESTS FOR SUITABILITY OF SOIL OR GRANULAR MATERIAL FOR USE IN BEDDING
AND BACKFILLING AROUND HUNTER PVCu UNDERGROUND DRAINAGE PIPES

TEST FOR PARTICLE SIZE
The maximum particle size should generally not exceed 20mm The presence of an occasional particle
between 40mm and 20mm is acceptable, provided the total quantity of such particles is only a very small
fraction of the whole. When particles over 40mm are present the material should be rejected. If in doubt take
a representative sample, about 50kg of the proposed material, which should then be heaped on a clean
surface and divided into two halves. One of these should then be similarly divided, and so on until the
required sample, weighing about 2kg, is left.

The sample is then sieved using 38mm and 1 9mm nominal mesh size (BS410) and if any particles are
retained on the 38mm sieve, or more than 5% by weight of the sample is retained on the 1 9mm sieve, the
material is not acceptable, unless it is first screened so as to comply with this requirement.

During the sieving operation, clumps of material that break up under light finger pressure may be helped
through the sieve, but considerable force must not be used to squeeze oversize clumps through the mesh.

TEST FOR EASE OF COMPACTION
Apparatus required:

Open-ended cylinder 250mm long and 150mm £ 6mm internal diameter (160mm outside diameter PVCu

pipe is suitable)
Metal rammer with striking face 40mm diameter and weighing 1.0 £ 0.1kg.
Procedure:

Having established that the particle size is satisfactory, obtain a representative sample of the material. This
should be more than sufficient to fill the cylinder, and weigh about 11kg. It is important that the moisture

content of the sample should not differ materially from that of the bulk of bedding material at the time of its}‘ o

use in the trench. /f




Then: 5

1.

Place the cylinder on a flat firm surface and gently pour the sample material into it. loosely and without
tamping

Strike off the surface levet-with-the top of the cylinder and remove all surplus material
Lift the cylinder up clear of its contents and place on a fresh area of flat surface

Place about one quarter of the material back in the cylinder and tamp vigorously until no further compaction
can be obtained. Repeat with the second quarter, tamping as before, and so on for the third and fourth
quarters, tamping the final surface as level as possible.

Measure down-from the top of the cylinder to the surface of the compacted material. The distance in the
example is 50mm and when this is divided by the height of the cylinder (Zsbﬁﬂhe compaction fraction is
obtained, The following table shows how the compaction fraction provides a guide to the suitability for use
of bedding materials.

250mm

“INTERPRETATION OF THERESULTS

Compaction fraction Suitability for use
0.20 or less (50mm) Material is suitable for use

0.20 to 0.3 (50 to 75mm) Material may be suitable for
applications other than
installations carried out in
compliance with the Civil
Engineering Specification for the
water industry but requires extra
care in compaction.

Not suitable if the ground is

subject to waterlogged conditions —

. SN
after laying. // P RT N
.;:-//T— &F\\,*

1
|

More than 0.3 (75 mm) Material is unsuitable for use.
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mm spessore Lungh. bicchiere (Lb} .
mm. thickness socket 'ength {Lb)
Compact U-PVC pipes according to norm UNI EN 1401 A
socket with elastomeric gasket e
Total standard length = & mt 110 7 130
Colour- brick red Ral 8023, on request grey Ral 7037 SN: b
Minimum ring stiffness of a pipe in Kn/mg. 125 b o
SDR: nominal ratio between the outside diameters and the minimum - - -
wall thickness 16 165
Code U: application in area more than one meter . L)
from the building L o
Code D: application in area under and within one = p—_—
meter from the building Zoy D&
Code UD: application in areas both U and D.
O Esterno / external mm 110 125 160 200 250
S’ - “_’
Nr. Tubi / nr. pipes 57 51 33 20 12
Pari a ml (barre 6 mt) / corresponds to 6 mt pipes 342 306 188 120 72
Altezza bancale mm / Height of pallet 575 665 715 740 680

The FORSHEDA 605 SEWER-LOCKTM gaskets are made of two different ma- terials. For diameters up to diameter 400
mm the welding element is PP and the element which guarantees tightness is TPE. Tl il
TPE corresponds to the requests of the European Standard 681-2, class 60. For diameters bigger than 400 mm, the
element which guarantees tightness  is EPDM 50 +/- 5 IRHD, corresponding to the European Standard EN 681-1.

- Excellent hydraulic flow

. Reduced adherence to scale (sludge, organic deposits efc.)
« Flexibility of the joint

. Resistance to chemical attack and abrasion

- Simplicity of installation and assembling
- The seal is firmly seated in the socket and does not show any irregularity of adhesion

- Time saving during installation and tests

. Guarantee of hydraulic tightness both with positive and negative pressure up to - 0.5 bars.
. Greater reliability regarding tightness of seals

- Angular deflection of gaskets up to 3° (high compensation)

- Pipe and gasket form an unique and suppottive element

- Gasket cannot be lost anymore

. Considerable reduction of forces during assembling of pipes

- No risk of assembling gaskets in the wrong way and therefore no leaks

. Guarantee of correct functionality of the whole system

Page 32 of 40




The abutment done manually up to half the diameter of the
A correct installation and the use of suitable quality products  PIP€ @nd compacted by walking simply with feet (Fig. 1)

guarantee safety and duration of lifetime. The filling up to the upper part of the pipe, carried out

The standards of reference available today, offer a wide manually and again compacted with the feet (Fig. 2)

quide for the installation of conducts made of resins: A layer of 150 mm compacted by a machine, can be added,
provided that it is not done directly on the upper part of
the pipe (Fig.3)

g&i?ﬁlﬁlo&nﬁzﬁgg ;2” and testujg il sewage The abgtmentandihe ,ﬁl!ing up-to-150-mm on the upper part
. , of the pipe can be done in one solution, if using material
ENV 1046 : Conducts of resins such as sand or loose and sieved ground (Fig. 4) The
Systems for the conduction of waters or sewage  remaining backfill can be completed and compacted in
outside buildings Methods for underground or - Jayers of not more than 250 mm, if it is not compacted
aerial installation directly on the pipe. This can be done up to 300 mm
of height from the upper part of the pipe (Fig. 5)
_ The remaining backfill can be completed and compacted
S according to the requirements of surface finish (Fig. 6)

RN
7

Fig. 1 - Layer of filling material compacted by hand, up to half of the pipe

Fig. 2 - Layer of filling material, manually compacted, up to the upper part of the pipe

Fig. 3 - Layer of filling material up to 150 mm compacted by a machine

Fig. 4 - Refilling or backfilling up to 150 mm above the upper part of the pipe in a single solution if using sand or loose and screened
earth as material

Fig. 5 - Refilling with material in layers maximum thickness not exceeding 250 mm

Fig. 6 - Total filing with material in layers, depending on the surface finish requirements

Purpose of the test is to verify the hydraulic efficiency and functionality of a collector installed.

The guarantee of tightness of a pipeline in all its parts (pipes, joints, connec- tions with chambers) is an important safety
factor, as possible infiliration of water may determine an aiteration of the hydraulic collector, while spills of slurry are
a deleterious danger of pollution of the environment.

The ministerial decree for public works dd. 12.12.1985, published in the ‘gazzetta ufficiale’ on 14.03.1986 N. 61,
prescribes also for sewerage works, the execution of tests on building sites at 0.5 Bars in order to test the quality of
the material and the good performance of the installation .

The decree indicates to carry out the test, if possible, If the conditions of the excavation allow it, with uncovered
connections thus enabling a visual inspec- tion during the test.

Futhermore, the jestmust also be made on sections with a slope that does not exceed 0.5 Bar.

The way of _e)é/\/jﬂoﬂjgf Ihe hydraulic test , described hersin, is based on the indications given in UNI EN 1610
standards. /%57 & F NES
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maximum permanent temperature of the conveyed fiquids
minimum covering of the Upper surface of the pipe
maximum covering of the upper surfase of the ppe
Traffic on the road_ S S

Trench

Laying of pipes

Unit

meter

meter

class of stifiness SN 4kNisgm class of stiffness SN 8 ki/sgm
40°C 40°C
080m 080m
6,00 m 6,00 m
12ton/ axis _ 16ton/ axis
strefta / namow siretta / narow

according to UNI EN 1SO 1401

acoording to UNI EN 1SO 1401

It is furthermore advisable to cary out a structural analyses according to UNI EN ISO 1401. The given data are purely indicative aid estimated
for excavated native sail ( i.e. on the sides and under the laid pipe) of good consistency and for a laying bed, abutment of land and covering
made by means of fine compacted sand. For more detailed information, it is advisable to carry out a static verification of the project

according to the norms in force.

standard of reference
values
180 1183 1,35-1,52
EN 638 >45
EN 638 >80
EN 150 8259 3200
DIN 53482 >1*10%?
1SO 11359-2 0,08
DIN 52612 -0,15
EN 743 <5
ENT727 279°C
NFP 92-501 B-s2,d0
NF T 54-023 <40

Recommendations for handling and storage in warehouses
Rigid PVC pipes can be shipped and delivered in wooden packagings
The single dimensions of packagings can be asked for ai our shipping depariment

Fig. 1 handling and storage

Fig. 2 staking of pipes on the building yard

unite of measurement
Kg/dm3
Mpa
%
Mpa
Q
mm/m°C
Wimk
%

‘C

Properties
Density at23°C
Maximum stress

Elongation at break

—Moduus-of elasticity in the short temn

Surface electrical resistance
Coefficient of linear expansion
Conductivity thermal stability
Retreatat 150 ° C

Softening temperature (VST)
Reaction to fire

Water Absorption

When unloading means of transport, the pipes have to be handled and balanced in a central location
with sufficient space. If unloading is not done by hand, it is necessary to avoid that pipes stripe on

the vehicle or on any hard or sharp objects.
It is recommended not to stripe the pipes on the ground.

Fig. 3 transport and unloading

Fig. 4 storage of pipes in the building yard
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fig. 1 - Handling a
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