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VALVES: AIR-VALVES

A typical pipeline profile illustrating the critical air valve location points.
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Class D
Bedding Factor 1.1

Dupsth s e,

ol elaas

Trimmed
trench bottom
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Class N
Bedding Factor 1.1

N cipd%.

Granular
material bed

Cum A2 2 il @1
lt,-scl_/l_l-stc@gﬂ Ge2. G Ji5

Class F
Bedding Factor 1.9

Fodup ol

Single size granular
material bed,
Generally suitable for all conditions.

7Y o—lia Ue, Ge 2 Al 03 J5

—Spa il

CEVM g

10,14 ,20, 40 P hs;_.._l.».u-

Vitrified clay pipe Concrete 28 day
cube strength to
be at least

20 MN/m?

Graded or all in Single-size granular
aggregate or material
compacted sand

or suitable as-dug

material

Fill selected from
excavated
material and

lightly compacted
by hand.

Pipes laid on trench bottom
Class D

The bottom will be_suitable for laying pi es dire
providing the formation can be hand-trimmed with a
spade and is not puddled when walked upon.

The pipes should be laid so that the barrels make
reasonable contact with the formation, and socket holes
should be dug so that there is at least 50mm clearance
under the sockets of pipes.

Pipes laid on continuous bed of granular

material Class N

Graded aggregate

The graded aggregate should conform to one of the
following specifications: either Table 4 of BS 882: 1983,
Aggregates from natural sources for concrete, or Sintered
pulverised-fuel ash to Table 1 of BS 3797: Part 2: 1976,
Lightweight aggregates for concrete, or Table 3 of BS 1047:
1983, Air cooled blast furnace slag aggregate for use in
construction. The nominal size of graded aggregate to be
used is 14mm To Bmm.

All-in aggregate

The all-in aggregate should be 10mm nominal size.

Sand

The sand should conform to Table 5 of BS 882: 1983.

As dug material

A material which has a compaction fraction of up to 0.3

is suitable (Ref. 1).

Pipes laid in a bed of single size granular

material Classes F, B & S.

Single size granular material

The gingle si ranular material should conform to

either Table 4 of BS 882: 1983, or Sintered pulverised fuel
ash to Table 1 of BS 3797: Part 2: 1976 or Table 3 of BS
1047: 1983. The nominal single size to be used for 100mm
diameter pipes is_10mm, for 150mm diameter 10mm or
4mm, for 225mm and 300mm diameter 10mm, 14mm or
’,Qmms for 375mm to 500mm diameter 14mm or 20mm, and
or mm diameter and larger, 14mm, 20mm or 40mm
(Refs. 7, 8 and 9). Te—

Pipes laid in a bed of graded granular

material Classes B & S.

Graded granular material

Graded granular material should conform to either Table 4
of BS 882: 1983, or Sintered pulverised fuel ash to Table 1
of BS 3797: Part 2: 1976 or Table 3 of BS 1047: 1983.

The sizes to be used for 150mm diameter pipes are 14 to
5mm graded, for 225mm to 500mm diameter 14 to 5mm
graded or 20 to 5mm graded, and for 600mm diameter and
larger, 14 to 5mm graded, 20 to 5mm graded or 40 to 5mm
graded. (Refs. 7, 8 and 9).




Class B
Bedding Factor 2.6

bottom,
Generaly suitable for all soil conditions.

a.’j"“ dl}‘isVSJl‘ a...lJ

Class S
Bedding Factor 2.5

Granular surround.
Generally suitable for all soils.

Al el peeniole eV

Class A Plain Concrets
Bedding Factor 2.6

Plain concrete cradle. S
Generally suitable for all conditipns,
but for rock in mining areas, use L
granular base course.

oldl ol Ge sy sl soe il
RIS IEYTFY 1| -+ N PP e
\,:Q\dl )

Bedding Factor 4.5
Ya B¢ 150mm qin(. 3

Plain concrete surround.
Generally suitable for all cond
but for rock in mining areas, use
granular base course.

a3 3b Lt Sl Gsadl o s kS Y8

1% B¢

-

B¢ + 300mm min.

Plpes laid in water bearing solils

Precautions are necessary in water bearing soils to
prevent the fine sand and silt from being carried by
ground water into the granular material.

Selected fill

Selected fill Type ‘B’, whether selected from locally
excavated material or imported, shall consist of uniform,
readily compactible material, free from vegetable matter,
building rubbish and frozen material, or materials
susceptible to spontaneous combustion, and excluding
clay of liquid limit greater than 80 and/or plastic limit
greater than 55 and materials of excessively high
moisture content. Clay lumps and stones retained on
75mm and 37.5mm sieves respectively shall be excluded
from the fill material.

The sidefill should be placed to the top of the pipe and

-+ hand tamped in 150mm layers ensuring that the line of

the laid pipeline is not disturbed. The backfill should be
placed to 150mm above the crown of the pipe and hand
tamped.

Dimension a (Ref. 7)
In machine-dug uniform soils:

a = For sleeve jointed pipes, 8 minimum of 50mm or 1/6
B, whichever is the greater, for socketted pipes a
minimum of 100mm or 1/6 B¢, Whichever is the greater
under barrels but not less than 50mm under sockets.

In rock or mixed soils containing rock bands, boulders,
large flints or stones or other irregular hard spots:

a = For sleeve jointed pipes, a minimum of 150mm or 1/4
B¢, whichever is the greater, for socketted pipes, a
minimum of 200mm or 1/4 B¢, whichever is the greater
under barrels and 150mm minimum under sockets.

Pipes laid with a concrete bedding
Class A

For all Class A beddings: the concrete (reinforced or
plain) cradle or surround, to be monolithic with a
minimum cube strength within 28 days of 20MN/m2. The
backfill, other than the first 160mm of cover, should not
be placed before the compressive strength of the site
concrete has reached 14MN/m2. The concrete mix should
be so designed that this strength is reached without
unnecessary delay.

The vertical sides of the concrete should be properly
shuttered or the concrete extended across the full width of
the trench.

For concrete surround construction the width of the
concrete should be used in the calculation of the load
instead of the breadth of the pipe and the cover measured
to the top of the concrete. Therefore, the values given in
the table for the outside diameter of the pipe equal to the
width of the concrete, or the same trench width, should be
used in design.

For Class A reinforced concrete bed, the minimum
transverse steel area must be 0.4% of the concrete area in
longitudinal section to give a bedding factor of 3.4 (Refs. 6
& 10).

For a concrete surround the bedding factor is 4.5 (Ref. 10).
For a reinforced concrete surround, an increased bedding
factor of 4.8 can be used, provided that the area of
transverse steel is at least 1.0% both above and below the
pipe, and there is vertical steel joining this main steel.
This bedding factor has been derived from the 4.8 for a
1.0% reinforced concrete arch (Refs. 6 & 10). A concrete
arch is not a practicable construction.

Where a complete concrete surround is to be used, the
width of concrete on either side of the pipe should be
increased to 8 minimum of 150mm (Ref. 10) to achieve the

stated bedding factors. . .
FU 2.8
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GRADE LINER

LASER BEAM SET-UP
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i Manhole Next Manhole
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Laser Unit Laser Beam




b,«-p,eugg‘ L—-,SJJ’ L C}aml\ J\}é'ﬁ\ °
Blel o b e oW1 g 5y il (e 5350 oy 355,80 i oS 31 542 3 LA Jans ey @
:ciLaJ\

Deflection:

Permissible deflection of each joint depends on the diameter.

80 200

Nominal diameter (DN) ltg 0 .;80

Permissible deflection
( degree )

DEFLECTION OF PIPE

ANGLE © ~ H
1n meters

0.10
0.15
0.21
0.26
0.31
0.36
0.42
0.52
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Fixed points

Arrows indicate

end thrust and

resultant forces that must be
resisted with seal ring

joints by inclusion of a
concrete pad or extra
bracket.




Anchor block at gate valve utilising puddle flange pipe
Anchor block at taper reducer
Anchor block at 45° Bend

. Anchor block at 90° Bend
w5 () R Anchor block at blank end
’ : Anchor block at equal tee

NOTE: Face of concrete thrust blocks should be suitably covered to
protect uPVC pipe-work.
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Laying of Vitrified Clay Pipes
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Pipes with “K" joint K" Joaliag bl
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1. Clean spigot and inside of socket from dirts
& dust

Bllas ey ool ciypad e palall pa il pa = Y
REPES [N
2. Apply lubricant to moulding inside and on
spigot end.

el Jads Sl st Ales adst —
3. Push spigot fully home info socket.

Pipes with “L" joint ML Jealias casl

. "uﬂ,ﬁ‘,&l)&?'m.}l.\“)&\_}“&’ \
1. Clean spigot and inside of socket from dirts
& dust

st Jals ‘(,_L\Ll\ J.A_all = QAL_\I\ (._~._....1l pa=Y
-Jall ey
2. Apply lubricant to lip ring and spigot end.
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Industrial wate-r pipelln
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sing K-Type

,000mm d

Sewage pipeline u
1,800mm and 1

Pipeline using K-Type 1,350mm dia.
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Valve Chowmber

-—Max. 20

Section

Description
Stop valve
Flange and spigot pipe with puddle
Double spigot pipe with puddle
Flange adapter
Collar
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Air-Loc® Testing Systems
Alr testing of sewer systems has been successfully performed for over thirty years. Air testing sewers has proven to be more
reliable and efficient than cither infiltration tests or exfiltration tests.

The American Society for Testing and Materials has three specifications covering air testing of sewer pipe:

* ASTM C 828 Standard Practice for LOW-PRESSURE TESTING OF VITRIFIED CLAY' PIPE LINES

* ASTM C 924 Standard Practice for LOW-PRESSURE TESTING OF CONCRETE PIPE SEWER LINES

* ASTMF 1417 Standard Practice for LOW-PRESSURE TESTING OF PLASTIC GRAVITY SEWER LINES
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Line Acceptance Test Leak Location Test
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Overllow hose

Conneclion hose

Waler mele - . ( A
er meter Conneclion pieces (c)  Conneclion pieces (b)
(I necessary) Sand bag

\\
ml/ Lk Blank\‘
/ Yy . wn  llange
NS RENT VA o @

Waler Suction bags
tank  N9S€ progsure
pump

A

Concrele block

Pipes
Flanged sockel

Flanged spigot Steel beams

<.
Steel beams Blank flange

Concrele bloc

@ Pressure gauge C

onneclion pieces fa) ‘- ]
[(C] Pressure recorder A, )}T &\‘ “
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Compacted
Crushed Stone

or Concrete
placed on
undisturbed earth.

TYPICAL DROP MANHOLE

VWye or Tee

Compacted Crushed
Stone
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Concrete Encasement

TYPICAL DROP MANHOLE
- (For 5" or Greater) ;
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PROJECT :- CONTRACTCR:

CONTRACT : CONSULTANT:
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il il o Koices I

- MANHQOL WATER TEST UL\

; sz e
LINE NO. 3 , :_&3\(‘/ }
MANHLE NO. : i A | LY

CALCULATION : <L
ALLOWABLE LEAKAGE .=0.01 OF TOTAL VOCLUME IN 24 HOURS .

TJALLOWABLE LEAKAGE IN H1 =0.01(3.14%D1<D1/4%H1)

2)ALLOWASBLE DROP FOR WATER IN H2 =0.01(3.14%D2*D2/4*H2)

e =120
ORGP VOLUME=3.14XD2%D2/4 < OROP pi=aocH

3-142IDRCP=0.04H1+0.014H2 et ezl L o Aisle
ALLOWABLE DROP =0.04H41+0.01H2 CM™

5~—4l}w| :B\,\-/.-——‘-"“

ALLOWABLE DROP =0.04( }+0.01( cm
CLOSING DATE: | iTIME: | |ALLCWABLE LEAKAGE: Zse—il o=
CPENING DATE: | iTIME: | |ACTUAL LEAKAGE : G—=\ZA\ o=

e Tl e ey e i
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REMARKS:

CONTRACTOR i ' |PROJECT.
SIGN: i : IsIGN:
DATE: ; 3 |DATE:
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Aerobic Bacteria

Anaerobic
Bacteria
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