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' PREFACE B
1. The ex-Punjab Public Works Department has been =
2 ._ executing building and road works on the-basis of specifica-

tions drawn in A. D. 1936 and it was keenly felt-that it should-
be revised to cope with the advance in building science.

For Public Health projects in tlhie -ex-Punjab Province
the basis has been two specification pamphlets on water-
supply pipe line and scwers. No specification existed in ex-

586 | unjab Province for sanitativn, plumbing, hot water-supply,
592 ‘ gas fittings and pumping installation, ete.
ik A ' For electrification of Government buildings specifications
339 in the ex-Punjab Province were drafted in 1936, which were
601 reprinted in A, D. 1948 without any change.
2. The ex-Sind Public Works Department has been
following the Bombay Public Works Department Handbook.
522 3. On the unification of all Provinces in the West Pakis-

tan into One Unit it was felt~that specifications should be
drawn out to meet the needs of the DBuildings and ‘
Roads Department for the entire West Pakistan, Asa result

s of this Buildings and Roads specifications have been drawn

up. The book consists of three volumes as per details given
524 below :— ‘ '

by - VOLUME I—Contains speciﬁcaﬁions for Buildings and Roads
| including Concréte and Road Machinery.

VOLUME I1I—Contains specifications for Public Health
~ including Machinery.

VOLUME T11--Contains specifications for Electric In-
stallations,

i These publications together with other Technical Instruec-
1340 tions issued from time to time will help Engineers to frame
344 and execute projects expeditiously economically and efficient-
; ly. The spccifications have been printed in loose sheets

5 | for facility of additions and deletions from time to time. &

4. These books were originally compiled by Mr. Abdul
; Rawoof, Officer on Special Duty and vetted by Mr. A. G.
; Shaikh, Additional Chief Engineer, Southern Zone, Hydera-
bad, Mr. Abdul Samad Khan, Additional Chief Engineer,

53 Northern Zone, Peshawar and Mr. Hamid-ud-Din, Director,

335 1 - Research and Co-ordination of West Pakistan Buildings and




Roads Department, Lahore and many others.

ii

My personal

thanks are due to all concerned for. this labour of love.

5. Any suggestions for improvement of the Specification

Book should be received with thanks by the Chief Engineer, .

West Pakistan Buildings and Roads Department, Lahore.

The 9th May 1956.

MUHAMMAD INAMULLAH KHAN'-

o -

Chief Engineer, West Pakistan -
Buildings and Roads Department,
Lahore.
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VOLUME IT .
CONTRACT SPECIFICATIONS -

CHAPIER NO. 1
Well. Sinking

1. Wells to be fenced round during excavation and proper
Protection  during  light including red traffic warning lights

construction, and watch arrangement will be made by
the cuntractor without any claim or extra charges.

2. The excavation should be carried out up to Ground’

Excavation ordinar Water level and the construction work of
aron eramen Curb Steining should start fiom thatlevel,

unless sandy strata is met. (Refer excavation sewers
Chapter 13 of this volume). |

3. Where it is necessary to sink a well in standing or
I flowing water, unless otherwise ordered by

' the Engineer-in-Charge an island ofearth
shall first be formed having a diameter of at lcast 10 feeb
more than the diameter of the well to be sunk.

The earth forming this island must be free from all stones

bricks or hard material which is liable to impede the sinking
of the well.

The island shall.be brought up at least 12 inches above
water level before the well curb is laid, and if the Engineer-in
Chargeshall sodirect the sides of the island shall be protected

from erosion by means of clumped store or gunny bags or balli
piles and/or matting.

4, (a) Wood n Curbs--They shall be made of babul,

Corbs tamarind, Jamun or other wood approved

' by the Enginevr-in-Charge. They shall be
made of two thicknesses of wood for well having diameterupto
6 feet, and three thickness of wood for wells having
diameter more than 0 feet. They should be strongly
dovetailed, dowelled together secured by iron bolts and
other such arrangements a3 ordrred by the Engineer-
in-Charge. 'The curb shall be secured to the masonary
by iron holding-down bolts, over the upper end of
which an iron bond plate shall be passed and secured hy spikes.
Wooden Curbs may not be used for wells having more th:in 15
feet diaméter. For diameters above b feet steel cuttin 1 edges
will be fixed to the curb at the bottom. If a contractor
can arrange R.C.C. Curbs in place of a wooden ono for the
same price, R.C.C. will be preferred and in that cass, it will
conform to the specifications as given below,
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(b) R.C.C. Curbs—They shall always be cast-in-situ and
made ot 1:2: 2 R.C.C. Reinforcement shall consist of either

Ste
< -iron or M 8. round or combined. Barslessthan}” diameter it
siiould not™ be wused in  circumferential = reinforce- fe
\ ment. The spacing of bracket reinforcement shall not bé v
more than 3 feet centre tocentreinany case. Incaseof <-iron
reinforcement, it shall consist of at least one circumferential
ring in the cutting edge and two circumferential rings at the Ma
upp r st ebion. The brackets, if made of | _section “shall be 5
rivetted to the circumferential reinforcements asper design of
-FEngincer-in-Charge. In case of M S. Round Reinforcement, ne
thire shall be at least 2 rings of circular reinforcements in the & bo
cutting edge and 2 rings in the upper section of curb. The
lower gection of curb ie, cutbing edge shall in no case be less :
than 3” and upper section shall be at least.3” more than the po
outer diameter, of steining to provide a step of 13” all round . W
the perimetor. i '

In the case of rocky soil or extraordinary hard soil, in SR
the. cutting edge ‘T’ Section (with Arms vertical i.e., ‘-
Position) reinforcement be

preferred, whose lower ha:
flange shall project outside the R C.C. mass, to providea sharp i Em
culting edge. , ‘ S
+ (¢) The well curb shall belaid perfectly true and level by i in
P means of a dumpy level or spirit level, as \ tha
i ' the Engineer-in Charge may direct, before
any masonry is started. the
5. Tie-vods shall be fixed to the well curb and shall be oeB
il carried up (forming a continuous length) -
i to the height specified or shown on the . ]
drawings. - _ ' ‘ tilt
The tie-rods which shall bein 10 feet lengths, unless other- t0 '
wise specified, shall be joined at each bond ring by means of a il
botile-nut G inches long, as shown in the sketch. Care will be B
taken that threads on opening edges are opposite. P
) 6. After the well curb has been laid truly level, the first -
! i length of tie-rods shall be plumbed truly

verbical by means of plumb-bobs and the |
bond rings placed on the top to ensure the proper spacing.

Plant.

- They shall be guyed in position to prevent displacement - ® b

during masonry work. ' | ; that

For subsequent Iengths the tie-rods must be fixed in the : thad

game straight line parallel to the sides of the well, but on no driv
account must be a plumb-bob used, in case the well hasg

ey any
taken a tilt during sinking. .
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7. Ytshall always be of water tight structure made either

Steining.

. Even in cases of hard soil where lining is
not needed, steining must be taken to a depth of at lcast 8

fcet beloy Ground Level for freedom from surface pollution. i

8. After the well curb has beenlaid truly level, the brick
Laying Brick work Wwork shall be built truly vertical by means
Masonry. . of straight edges and
5 feel in length and fixed at four points round the steining.

Ag soon as length of one set of tie-rods is completed the

next set of roads shall be fixed firmly in position by means of
bottlenuts. -

On no account shall brick bats be allowed to fall cither

inside or outside the well, but all bats chips ete., must be collce-
ted in baskets and be removed from the well.

. Nosioking shall be allowed to start, until a fulllength
il of masonry has been completed, the bond

rings fixed in position and the masonry
has been allowed to set for 2

0 days or such time as the
Engineer-in.Charge may direct.

The contractor shall fix plumb-bobs (not less than four

in number) to the inside of the steining of the well to ensure
that the sinking proceeds evenly.

On receipt of instructions from the Enginecr-in-Charge
the contractor shall commence sinking the well and shall pro-
ceed without interruption working night and day if necessary
until the well has been sunk to theTequired depth. The
well shall be sunk truly plumb and vertical and should a well

tilt or go down out of line, the contractor must take steps

to put it right at his own expense, even if it be necessary to

sink the well deeper than specified and no paymen$ shall be
made for any sinking below the specified depth and other works
involved therein. ) ety ‘

10. The plant used shall be subject to the approval of the

Engineer in-Charge. Should he provide

steam winches, crab winches, steani boilers
nnmnuﬂdwnﬁnmv +onlo. marcd vdonto tn

——in Brick Masonry or Stone Masonry.

plum-bob at least -

. e
noms s

‘the
0 no

40as

T £ L4 4
the contractor in the work it shall be definitely understood
that the cost of labour of fixing the plant with any foundation
that may be required and alsG the cost of Fuel, lubricants,
drivers, firemen, fitters and other stores shall be deducted from
any payment due to the contractor for the construction and
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- sinking of the well, along with the rent for the use thereof unless
the machinery is to ke agreed to be supplied on no rent basis.

11. Tt shall be started at least at 3 different places near

the inner perimeter of well and will be

West Excavation. continued in either clockwise or ante-
clockwise direction simultaneously from all

the 3 places and then moving inward to central place. This is
necessary for safeguard against improper settlement. It
shall be done either by Manual Labour using “Cha,rkhal
- Methed” or “Country Jams” or by means of “dredgérs”™ and
“Drivers”. Payment of this shall be made either i m cubic

feet paying extra for sinking per rft. or gross rate of sinking
per rft., as agreed upon.

—

Itshall be definitely understood that the Engineer-in-Charge
doesnotinany way bind himself tosupply any of the tcoland
plant for thesinking of the well and it is incumbent on the con-
tractor toobtain from the Engineer-in-Charge in writing, before

submitting his tender, what plant there isavailable and on what
terms it will be lent.

12. On completion of the sinking the masonry of the well

Cempleion shall be completed to the levels shown on
bRER - the drawing and all bricks, rubbish or
other stuff which may have fallen in the well shall be remov-

ed from the bottom of the well by the contractor at his
own expense. '

~ 13. The quantities shown in the tender for the excavation
M 4 are the quantities that will be paid for

casurement notwithstanding that the contractor may
find it more convenient to take out the excavation at greater
slopes than allowed in the estimate.-

The sinking shall be measured per foot run from water
level, to the bottom of the well curb, to the depth spec1ﬁed or as
ordered by the Engineer- 1n-0harge in writing,.

14. The rate for smkmg shall include all pumping, bail-

Rate. . ting excavation and other works required
for the sinking of the well.

" 15. Good cla.y puddle should be provided in space between
— back of steining and excavated face to a
Wil © depth of at least 10 feet, after complete

sinking of well, or up to the bottom of stemmg whichever is
less.

e
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i Sxriioii water which shall be at least 23 feet wide,
' . pes. the lower part of which shall be rising

3 near above 1’ of platform level, the wall toping should be finished

vill be | with & 134" thick and 3ft. high-water right parapet.

|

iAlas ‘ 16. Leaving the required number of opening for drawing
L
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CHAPTER No. 2

TUBEWELLS

1. The contractor shall execute the bering work in such
a way that trueand accu:ats particulars
ofdepth, thickness and nature of the vari-
ous stratas are accurately obtained, up to the satisfaction of

General,

Engineer-in-Charge. Failure of doing so will result.in rescind- |

ing of agreement and other penalties as considered fit by the
Engineer-in-Charge. The contractor shall have to observe

all the precautionary steps, as deemed fit and givenin writing

by the Engineer-in Charge. .

‘/2. Boreholeshould bekept as full of water as practicable
o by the contractor, throughout the execu-
Waatetin Borshole tion of work. It shall be thle entire re-
sponsibility of contractor to ensure that no blowing of sand is
allowed.

3, If during the course of operation or ¢ven after comple-
i bl oE tion, the borehole collapses or fails due to
Co%ﬁﬁm‘;g. e any reason the contractor shall be responai-

| ble to do the job again without any extra
or repayment. l -

o/ 4. The contractor shall use mild stecl pipes of size and
, ~ diameter as iostrueted by KEngineer-in-
Borehole casiog pipes Charge and will be paid as per rate of
Angd conipmens: diameter actually used. In case the pipes
and other material are issued free of cost fcr use, contractor
shall be responsible to ensure safereturn and will have to make
good all losses, fracture, damage, rust s nd thefs at the prevail-
ing market rate price or more as dccide d by the Engineer-in-
Charge. In case, the boring pipe and other equipments, with
the department for issue, are not available then all the
requisite material shall be procured and arranged within a
given time by the contractor at the rates to be sebttled wit
. the Engineer-in-Charge in writing. :

The contractor shall not be entitled to any extra eclaim

 or payment for the delay which mayoecur due to non-availabi. .

lity of theequipment and he is to arrange all the boring mate-
rial and appliances himself.
. VHand-boring material

: In general, the following articles which are required for
" hand-boring operation, must be available with a contractor.

L4
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Boring pipes—Eength and diameter as per requlre-
ment of work as ordered by the Engineer-in

Charge. | _
:&crl; i \/."Z R S. Beams—10" x 3" x 14" - ... 4 Nos.
rnecy : “3.  Teepoy with Clamps ... 1 No.
on of | 4. Bokies (sludger) of dia. as instruct- _
seind- | ed by the T Engineer-in- :
wy.the 'al Charge R Nos.
'S.i?ve l < 8. Winch Grab - ... L No.
FInE !, /6. Bokies (sludger for water sample) ... 2 Nos,
:cable 1 1. Excavator Bit (wooden or iron} ... U'No.
i '. :
XU~ ! / 8. Clamp of diamrtier suiting the bor- :
e re- ing pipe ... 2 Nos. .
wid is | /9. Screw Jacks (40 Tons) . v 2Nos.
| J 10. Wire Ripe §" diameter ... As instructed.
mple- . 3" diameter . ... As instructed.
lue o v 1'. Rammer ... 1No.
2;33.; ; ~12. Crowbars 12’ long- ... 2 Nos.
A 13, Crow bars ¢’ long ... 4 Nos.
e and ‘ / 14. Fulley Block single o 1 10,
er-in- | v 15. Pulley Block double ... 3 Nos.
te of v 16. Pulley Blcck triple | ... 3 Nos.
‘E:‘Egi v 17. Pipe 13" including Teepoy .. 1 Set.
ma,l.ze_ % | In addition to above, other itemsas deemed necessary by
evail- ; the Ingineer in Charge, shall be procured by the contractor
cr-in.- ‘ for which he shall not be entitled for any extra payment or
: 3 p
with claim.
I the X . :
hin a / 5. Ifspudding Machine or a rotary drill is available with
with v Boring %y Spuiliine the : dej artment, the. contmet.or t-:h.eql
Jaghine andia Rotary  have to executethe boring operation utili-
sl | ”' sing the machinery, the maintenance,
1abi. . running cost including salary of the operating staff and
nate- ! hire charges as determined by ‘the Engineer-in-Charge shall be

recoverable from the contractor.

: A penalty of Rs 100 per day shall be cha.rged from the
" f contractor for keejing the machine idle, without any genuine
or

: reason and the decision of Engmeer -in-Charge shall be final in
stor, = this case.

-
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6. The contractor shall keep' accurate continuous record
Accord for Strata. inink.on approved formin duplicate of the

stratas met 'with reference to an approved -

datum line. He shall preserve two samples each weighing two
Ibs. of every stratum met separately for every 25 feet thickness
of strataor the actual thickness of stratum, whichever is less,
one sample being preserved in an approved wooden sample
box and other in jute or gunny bags. In case, the record is

wrongly maintained or samples improperly preserved the

contractor shall have to do a fresh boring on another spot or
pay liquidated damages as decided by the Engineer-in-Charge.

7. Thecontractorshall record daily thelevel of bottom of
Record of Water Levet  borehole and level of the surface of water
and depth of Borehole.  gtanding in it. The record shall be main.-
tained in ink in duplicate, one copy being supplied to Engineer-
in-Charge after completion of work./The contractor shall not
be entitled for any extra claim or payment for this work.

8. Thecontractorshall take a sample of every water bear-
ing stratum after continuous bailing for at
least 2 hours or ag directed by the Engineer-
in-Charge and shall keep them in clean
white glass or Quartz bottle with glass stopper and he shall be
. responsible for their safe delivery to the Engineer-in-Charge or

his representative on the same day; for chemical and bacterio-
logical analysis. If so désired by the Engineer-in-Charge, a

duplicate set of water samples be procured by the contractor
without any extra claim or payment, '

The contractor shall label the bottles showing the follow-.
ing information on the label :—
v' 1. Name of place or institution (to specifically define
: the borehole location).
« 2. Date of start of work.
3. Name of contractor.
¥ 4. Date of sampling. , '
v 5. Total depth of borehole completed on the date of
sampling. .
"+ 6. Depth of strata from which water sample is taken.
. v, Brief description of water bearing soil strata.
«8. Depth of Ground Water.
v'9, How sample was taken.

.~ 10, Possibility of impurities reaching the water from
' cesspool, draing and cultivated land, ete., ete,

e

P R
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11. General Bemé.rk

1 (This shall iﬁclud:q é».n;sz __sla_écial.: - |

point needing the particular care of analyst),

/ 9. The contractor shall carry out a test for the verticality

.. ofborehole agper method givenin techni-

e porr e, " ga] gpecification or as per satisfaction of

; Engineer-in-Charge, without any extra

claim or payment. In case the verticality is defective for more
than 1/12 of size of diameter of borehole, the contractor have -

not only to do the work again without any extra claim or pay-

ment but is alsoliable to a penalty not exceeding L0:per cent

of the actual amount of work done, (on account of delay
caused thereby). |

10. The contractor shall be fully responsible for all the
D dufine lowin damage during lowering of Blind pipe and
of Blind pipe and Strainers. Heshall have to provide all the
strainer. safety devices up to the satisfaction of
Engineer-in-Charge for the work and will get his such certi-
ficate and instructions in writing. He shali further have to get
the orders of the Engineer-in-Charge ‘or the' Sub-Divisional
Officer in writing before actual commencement of lowering
work and all the pipes and strainer will be got approved each
one of them being got initialled or punch marked by the Sub-
Divisional Officer in token of acceptance. Divergence from any
of the above instructions will result in rescinding of agree-
- ment and other penalties as deemed fit by ths Engineer in-

Charge (for sp.cification of strainer refer to Chapter 4 —
Manual of Public Health Works).

11. The contractor shall have to execute lowe:ing opera- -
Method of lowering Blind ‘tion by Manual or other method as
- pipes strainers, instructed in writing by the Engineer-in.

- Charge or as described in Technical specifications para, 7
Chapter;No 4- |

12. [ The joint between the top casing and the Blind pipe

/ shall be rendered watertight by plugging
Plugging compound well. the annular space to a distance of 10 feet
with a sufficiently fluid mixture consisting

of I part cement I part sand, and | part bajri or any other
mix as determined by the Enginecr-in.Charge. This plugging
operation will be done by means of a funneland 13" G. T. Pipe

It shall be ensured that the mix does not find its way in the

borehole by using proper wooden block,
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13. Shrouding, if required by the Engineer shall be done

: by pouring bajri (10 40 meshes to an inch)

Shrouding. from the ground in the annular space.

The contractor is responsible for preven.-

tion of damage to the strainer and the Blind pips (refer para.
17 and 18 Chapter 4'3 Technical Specifications).

14. Care shall be taken to see that during extraction
\A : . the boring pipes, strainers, and Blind
ixtraction of boring pipe. .

pipes are not damaged (refer para. 8
Chapter 4-3 Manual on Public Health Works.

15. Eccentric and defective tube-wells shall be set right

Defective Tube.wells, 70 tDe satisfaction of Engineer-in-Charge

(refer para. 16 Chapter 4'3 Technical
Specifications).

, 16. The strainersshall be of 1/8" brass sheet, with appur-

 Swsines, tures as determined by the Engineer-in

_ Charge. They will be manufactured by
Irrigation Tubewell Workshops at Sanda Kalan, Lahote or
any other approved quality of strainers, as accepted by the
Engineer-in-Charge, and shall be installed against aquepher
ag directed by the Engineer-in Charge.
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CHAPTER No. 3

Earthen dams for large reseryoirs -

1. The dam is to consist of an earthen embankment
.. with puddle trench, or concrete and puddle
General description

trenches, arranged according to a selected
design or as shown in the drawings.

2. The following preparations should precede the com-
Freparation mencement of the dam :—

The land taken up for the work should be ‘properly de-
marcated and a plan and register kept on the work.

(The soil and other materials available for the embankment
puddle trench, etc., and the sufficiency of the each description of
material required, as well as the costof carriage, should be con-
sidered, and the best selection consistent with economy determin-

_ ed.

The officer carrying out the work should provide himself
with detailed drawings of the puddle trench, or concrete and puddle
trenches, and a working sectionofthe dam with the width marked
at convenient intervals of height. 1f the hearting and casing of
the dam are separately specified for, their respective widths shall
be shown each such interval on the section).

3. The whole site must be cleared to the full width of the

Clearing site and prepa- 8€ab of the dam, of all tree, shrubs, grass, -

ring foundations. rublkish of all sorts, loose stones and soft

stuff. All roots to be dug out and the loose surface soil to be
scraped off till the firm natural soil is uncovered.

If the natural soil in any part of the base of the embank-
ment is found to be compressible or to contain salts, or other-

wise bas a suspicious appearance, the order of the Executive

Engineer should be obtained before commencing the em-
bankment.

4. Where the line of embankment crosses the bed of &
river or stream gravel, sand and all loose deposits are to be care-
fully removed down to sulid and unyielding material.

All decayed and suspicious strata in the sloping river
banks should be removed.

5. The rock and debris excavated from the concrete and

puddle trenches may be used, if suitable
Disposal of excavated” with the permission of the Excutive

AT Engineer, in the - construction of the outer
slope of the dam. | ' —
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Such material, if nov fit for use, aswell as other removed wl,li(

- from theseat of the dam, shall be removed from the site of the Ch.
work and’deposited, outside the tank, in places, be approved

by the Engineer-in-Charge where it will not interfere with the
execution of the work.

Size
“The seat of tte dam when thus clea.red shall be watered fro
and opened with a: pick or harrow and all clodsand lumpsshall Th
be broken. Thé new material is then to be mixed with the i
excavated soil and consolidated, as described hereafter to form - lf
the first layer of embankment. Ay cea.l
6. Provision should be made for draining the waterleak- | wit
Draining the base of dam ing beyond the puddle trench, so as to . uni
in rear of puddle prevent the saturation of the rear toe of
r=hch. the dam or the ground underneath or of
1mmed1ate]y beyond the toe. The base of the dam in rear of 5ol
the puddle trench’ should as far as possible, be kept dry and ‘

firm.  Otherwise the saturation, and occasmna,lly also the :
unbalanced hydrostatic pressure resulting from it may lead to ley

the movement of the subsoil, and slips a.nd settlements in the -
rea.r slop of dam.

The leakage should be collected and led away, clear of the
rear toe, by constructing drains at the ground surface S
below the dam, or by filling for at least 2 feet deep, the whole - 8
bage of the damin rear- of (and from 5:t0 10 feet: c]ear of) the
puddle trench with large rubble, gravel or other heavy mater--

Spri

cat
ial- forming porous substructure. All pools and saturated sub- ‘
soil close to the outer slope of the dam should be thoroughly
drained. Pud
. The work ahould be carried out according to design or a.s ne:
shown in_ the dra.wmos : use
= " Puddle Trench | : P‘_ﬂ
1 A trench for the puddle is to be excavatcd along the E b
 Hitavatioiod ~__centre line of the dam embankment to L i
Tpipua ~ extend along the sides unless otherwise | ;.
© ‘specified, up to a level of 2 feet above full supply level. \
.. The lengths of trench opened out should be emall which _
can ke:quickly filled in. fay
Theexvavation in all cases, and pa.rtlcularly in the rear bed, B
to be: carried down to, and far at least 2 feet in depth, 1nt0 das
solid rock, -or 3 feet into hard earth or other water tight and .
impervious soil ‘approved by the Executive Engineer. The %h

excavabtion below the surface of the rock or the water t1ghb
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subsoil may be narrower than the trench above, or carried down
with slopes of about 1 to 1, as directed by the Engineer-in-
Charge. —— e — e
8. The breadth of the puddle trench, unless otherwise,

~specified to be 1/10th the height of the dam

_ + 3 feet. It maybe gradually diminished
from the centretothe endas the height of the dam diminishes.
The minimum breadth should.not be less than 6 feet.

The sides of the trench, when not otherwise specified, to be
left vertical. When the excavation cannot stand with a verti-
cal, face, the side slopes -shall be as steep as they can stand,
without shoring, for the period the trench is likely to rewmain
unfilled. " '

Adequate shoring shall be restored to, when the depth
of the trench exgeeds 4 feet to prevent accidents due to
collapse of sides. /7 |

Vertical steps longitudinally inthe trench are to be avoided,
level stages with steep inclines being preferable. ;

9. All water met within the foundations-must be collect- -
- ed ‘in-sumps; and pumped or bailed out, or
Springs. - otherwise conveyed. oub of the trench with-
out being allowed to ,spread on the puddle
ag it is being laid. NG AN O -
~ All springs of consequence to be carefully plugged up or
caulked before the puddle is laid.:- - '

10. The trench, when ready is to be filled with good clay
—— puddle made out-of clean, tough and re-
tentive clay of the best quality available

near the site.  The most suitable clay is of the description
used for tile making.  Soft, sludgy, -peaty, sandy, salt or

puffy clays should be rejected.

The clay is to be worked up to puddle before use by turning
ib over and over again with PHAWARAS watering and treading -

with men’s feet into one plastic homogeneous mass of the
toughest consistency. : - :

11. The bottom ofthe trench should be washed, if the

. - excavation is'in rock, before puddle filling
AiRgyAhe E il is commenced. .The bottom Ea,yers should
be made of puddle tempered upon the surface and thrown or
dashed into the trench in balls to fill in inequalities. The
puddle should be worked up on the surface in the same way
when the trench is deep or there is not enough room to work.
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(tenerally, however, after the first few layers are laid
theclay may be put on in the trench itself in layers not exceed-
ing9 inches in depth and then worked up with PHAWARAS and
men's feet into stiff, dongh-like mud. The layers of thé puddle
should be kept as level and uniform as poassible. '

If too much waber has been used, the layers must be
excavated and removed from the trench before another layer
is laid upon it. B |

Puddle is never on any account to be allowed to dry ;
should the surface of puddle crack at any time, the cracked
surface is to be dug up and the puddle remade.

On Sunday and holidays coolies should be specially. em-
ployed tc keep the surface of puddle wet.

12. As the surface of the puddle.layers dries up, it should
Ramming. be thoroughy consolidated with rammers.
Before anewlayer of puddle is laid, the surface of the previous
layer, if not newly made, should be lightly sprinkled with
water by means of watering pots. '

- When puddle is finished. it should be atonce covered up
in the work or when thisis impossible with wet earth or grass.

The surface soil is to be removed on both side of the puddle
trench for a breadth equal to that of the top of the trench,
and for 2 feet deep, and refilled with selected clay or other

material used for the hearting and consolidated in the same
way.

The filling is to be carried up with the puddle wall to a
height of 2 feet above ground level and joined with thehearting.

13. When the trench is filled entirely with concrete, or
ST partly with concrete and partly with the
neree ‘ work should be done according to design,
approved by the Executive Engineer, or as shown in the draw-
ing. |

The concrete should be prepared and laid as in per specifi-
cations for concrete work.

Embankment .
14. The embankment is to consist of a water tight hearting

Construction of em- O clay or clayey earth, with a casing both

bankment. in front and back of clay mixed with
MURAM or gravel, as directed by the Executive Engineer.

The clay hearting is intended to make the dam water
tight and the casing to afford protection to the hearting against
the effects of alternate saturation and dryness.
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ASand | The casing both in front and back shall be 3 feet thick
puddle at full supply level measured at right angles-to-the slepeyin. =
. creasing at the rate of 1 foot for every 20 feet of vertical :
wmst be | depth below that level. ‘ '
er lager | The material for the hearting should be of the most clayey
‘ Niectil or retentive earth. obtainable within one
0 dry ; ' half-mile of the site, unless otherwise
sracked specified and, where possible the whole of the hearting should
: be made of same kind of material throughout to ensure equal
lly em. settlement. It must be free of salts, large stone and rubtish
of every kind. _
should The casing should be made of clay and MURAM or where
-y good MURAM is not obtainable, of gravel and the proportion of
‘evious two of clay to three of MURAM or gravel, unless otherwise
d vtk specified. Preference should be given to a ready made natural
mixture where available, such as clayey MURAM or gravel;or =~}
_—y bard soil with a large admixture of KANKAR. '
gras£ . All stone which do not pass through a ring of 1% inch
waddle diameter to be rejected. '
rench, - 16. The material, freed of all clods and lumps, shall be
gther- Forming e{nbapkment la.id in COﬂ.trinuousl layers with - a Slight
y diyie and consolidation. slope towards the centre, making a concave
cgrve, the centre being 3to 6 inches lower than the outwards
0t edges. - _
rhig ::’ The material shall be spread in even layers of 5 or 6 inches
- ° or such other thickness as will roll down to about 4 inches when
,tgr- ﬁmshed._‘ If a power roller is used, the thickness of the layer
:. vhe . may be increased to 9 or 12 inches or as may be determined
i;g;, | after actual trial. .
| All the earth used in the embankment should be such as .
- | naturally moist in itself or is made so before it is spread.
: No watering should be allowed until the layer has been
completely rolled.
sting -, Water should be sprinkled to sink about § inch in depth
both into the completed layer just before the next layer is spread
with 80 as to ensure complete union between the two.
i _1f the earth ‘available is too dry for use it shall he
Jater moistened before being spread on the dam. This is done either
ainat by wetting the site of the barrow pits a few days previously

and allowing the surfaceto dry before actual excavation or by
heaping the dry soil in  Iayers of about 12 inches, each layer
being thoroughly soaked before the next is laid unti] the heap
attains a convenient height, The heap is left in this state for
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& sufficient time till the clods have becomé exfoliated.. The
material is then mixed with PHOWARAS, carried to the dam
and spread in the usual way. If proper supervision is avail.

able, thereis no objection to making the heaps on the dam
itself.” '

Note—The use of soils which are moist by reason of the presence of salts should
be avoided. wil

17. Rollers may be made of stone or iron, and of such a
Rolling size and weight that they will give a
i pressure 3 to 1 ton per foot length of
roller. It is sometimes advisable to pass & light roller

quickly over a newly spread. layer in order to bring it to a
surface before working a heavy roller,

To prevent the material sticking to the rollers, dry earth.

should be sprinkled on the surface before or during consolida-

tion, as may be necessary. . The rollers should be kept clean
by means of suitable scrapers. '

Ramming—In parts of enbankment where rollers cannot be
worked on or cannot reach, the consolidation should be done
with hcavy rammers worked by lines of men moving in union
backwards and forwards on the surface till the layer is thorough-
ly consolidated. When the consolidation is effected by rammin
the materials should be spread in lagers not exceeding 3 inch
in thickness. Where manual labour is used for carrying the
materials, the work-people should, as much as possible, be made
to walk over ther. lled portion of the dam, but not in single file.

18 In setting out the half widths of embankment, it i3
Allowance for settle-  desirable to allow for the settlement of
ment of earthwork.  the materials, by adding unless otherwise
specified, at the rate of 1 foot for every 24 feet of height
of 'dam ; that is, the half widths calculated on the cross-
section for a height of 24 feet above ground level should be
actually-set out at 25 feet above that level.

19. When new embankment are joined to old, the sur-
, face of old work is to be removed to a slope
: Junqtnons of earth work. and the junction to - be dug up 9 feet desp

. and both new and old stuff mixed and watered fo the extent
necessary for consolidation and rammed.

20.

embankment with HARIALI or other bind-
Prolection afief slope,” 'iNg  creeping grass, the outer casing
' gshould be finished off with & top layer

containing a sufficient admixiure of goil fayourable for the
growth of grass, -

Where it is proposed to protect the outer slope of -

~ — - P —

Borr

the
to €
Exe

on 1

glila
the
its

) Stone

wist
,A\
allo

soli

Stone
wit}
otht



. The
he dam
8 avail-
he dam

alts should

f such a
give a
1igth of
; roller
iblto a

y earth
isolida.-
it «clean

ot be
e done
\ union
yrough-
mming
3 inch
ing the
e made
gle file.
if, it i3
ent of
\erwise
height
: CT08S-
uld be

ae sur-
1 slope
t desp
extent

ope of
* bind-
casing
1 Jayer
or the

407

21. No excavation shall be made on the inside of a dani .
‘Borrow Pits.

the dam nearer than three times the height of the dam.

Nor any excavation to be done within 100 yards of the dam
to exceed 5 feet in depth without the special sanction of the
Executive Engineer. ‘ .

Care should be taken that no porous stratas are uncovered
on the inner or tank side of the dam.

Allpits should be arranged. with a certain amount of re-
gularity, having regard to the convenience of the work during
the execution and toitssafety and an appearance of finish after
its completion.

Pitching .
22, The inner slope of embankment shall be protected
with stone pitching from the level of 2 feet
below the still of joutlet sluices to 3 feet
over the highest flood level, unless other-

Stone Pitching,

wise gpecified.

When circumstances permit, one rainy season should be
allowed to elapse after constructing the slope, to allow for con-
solidation before pitching is commenced.

23. The stone to be good, hard, quarry or boulder stone

" Sione such as will not’ weather on the surface.

It is to be roughly hewn or squarred
with the hammer to ensure the stones fitting fairly one onthe
other so as not to expose the earthwork below.

94. The stones are to be laid with their broadest faces

Laying. downwards and firmly bedded on a layer
of Muram, spauls or gravel at least 6” in thickness.

They are to be packed against each other with the hammer
or mallet so as to fit closely for at least 3” inheightand tolie
generally perpendicular to the slope. No pinning is to be
allowed between the sides of stones, and the use of chips should

be confined to hollows and inegnalities in the bed and for

packing, after the stones are laid, on the surface to furm o
uniform slope.

The surface packing should not be allowed to proceed till
the previous work is inspected and approved.

Size of stone—The depth of pitching, unless otherwise
specified, to be 6” at the bottom of slope, increasing uniformally
by increments of about 3” to 18” at the highest flood lev<l and
again decreasing in the same way to 12" at the top.

nearer the toe of slope than twice the height
of the dam opposite, not on the outside of = -
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The top most; courses shall consist of roughly dressed

headers projecting 4" above the face of the pitching and shall
be laid in a continuous level line. |

25. The face slope of the pitching‘ when complete is to be

o ‘that specified for the dam, so that the

ne- varying depths of the stome and the
thickness of the Muram or gravel bending must be allowed for
in the earthwork., |

The surface of the work when complete shall be fairly
uniform and left. clean of all refuse.

Specials forms of construction.

26. Deviations from the above general specification will

be necessary to meet particular oases of material or construction
which require special treatment.

Low Dams—The following modifications apply to low

dams, generally, below 40 feet in greatest height :—

The material of the NALA bed on the downstream side of
puddle or concrete trench may be left, if it is firm anunlikely
either to compress or shift in cage of leakage from spring. - All

vegotable soil and rubbish of every sort should, however, be
removed,

A concrete trench is not necessary, the puddle wall be con-
tined throughout.

Unless the subsoil is particularly porous, no special drai-
nage works are necessary for preserving the outer slope of
the dam in a dry rubber stone or large gravel for 2 or 3 feet,
deep, and extending not less than 10 feet into the dam.

The pitching should not be less than 6 inches up to 5 feet

below the highest flood level, nor less than 9 inches above
that up to the top. - ‘

27. Where good natural clay is not obtainable in suffi-
L cient quantity, soft, MURAM or sand may be
for sudis, el mized” with it Gravel may be added to

wet puddle clay, with the consent of the
Executive Engineer, in proportions not exceeding 1 to 1
. when it is necessary on economical grounds.

____Black Soil—Puddle may also be made by mixture of soft
MURAM or sand with black soil; 3 parts of pure black soil to 2

of sand or MURAM broken fine will make a good mixture,
but the -proportions should in each case be determined by
~ experiment. The soil should be free from all impurities. Al}
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—— stones or unbroken lumps larger than a hen'seggandall
. grass or rubbish should be carefully removed.
isto be ; - :
at the 28, Puddle may also belaidin the following manner:—
1 the Laying Puddle. ; . .
ved for | After the bottom of the trenchisfilled for 2or3 feet with
well-trodden clay, such as ball puddle, the remainder of the .
fairly trench may be filled with thin layers wet clay and consolidated
ason the embankment. The clay is thrown in layers of 3 or 4
inches and trampled and rammed dependence being placed
on through ramming to ensure homogentity of the mass. °
rogczzllll ' 29, Pure black soil swells when wet and cracks when dry,
, . should not be used for embankments,
Mixture of materials groept in combination with some foreign
to low material such as MURAM broken to small
] size, or with gravel or sand. Two or 3 parts of black soil to 1
side of of MURAM broken fine makes a good mixture. The exach
nlikely proportions should be determined after experiment in each
1. -All case.
ver, be
When the mixture is made by the hand, the materials
Jecon. | are to be placed clear of the work, the dry Muram and black
| soil are to belaid on each other inlayers not more than 9inches
| st © deep; they are then to be mixed with PHOWARA S by turning
p the stuff over and over, | .
ope of .
B.feet._, The materials, when thoroughly mixed, are spread in a
L. | layer 12 inches thick or heaped in such layers, to a conveni-
5 feet ent height, each layer being soaked with water before the
above | next is laid. The mass is left over for a time (usually one
i  pight). Tt is then mixed with PHOWARAS spread on the .
ghize dam in layer and rolled.
hay be The soaking should be such that the material when
ed to - ready for use should be just damp enough to crumble easily in
f the the hand. Great care is necessary to avoid hoth unequal
1 to 1 moistening and the use of too much water.
_.30. Pitching on the large dams may also be constructed
1{ zgf; Eehie: with & uniform thicknessyof not less than 12
e . inches. Where stones 12 inches thick are not obtainable or
ed b;, ; are very expensive to procure, smaller stones, but not less
5. All . than 9 inches thick, may be used, in the latter case, rows of
§

heacl_ers or the longest stones availableare to be laid downin
continuous horizontal lengths atintervals of 5 feet on theslope.
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CHAPTER No. 4

CONTRACT SPECIFICATIONS FOR \RAPID GRrAvITY FILTER -

PLANT PRESSURE FILTER AND SOFTENING -PLANT.

(Tenders)
1. The capacity of the filter plantshall be as per item——
Capaciy. and the plant shall be capable of being

overloaded to the extent of 25 per cent.

. /. ‘The filter media shall be coarse sand ‘and local
Filter Media. water borne bajri and shingle,

3. The following velocities shall not be exceeded :—
Velocities,

Feet per second .

Filter influent 2
Filter efluent e 5
Wash water 12
Waste water 8
Filter to waste B 15

4. The underdrainage system shall be of perforated
Under drainage system.  pipes system.

5. The amount of waste.water shall not exceed 5 per
cent of the daily supply.
ﬁ The quality of water is as per Analysis . The filtered
Quillity of water. water shall be fit for (i) domestic

(i) industrial

(iii) Boilers and laun-

dries.

Note—The source of water-supply should be indicated. At
least four samples in different seasons shall be analysed and

-the Analysisghall include test for Turbidity sizes of suspended

impurities Cnemical analysis, P. H. value biological analysis..

7. The contractor shall quote for ' furnishing complete
\‘/‘S — machinery and installations for filteration
pecification plant.

of required Million gallons per day, and
shall include within this item— ;

(a) All Inlets and Outlets Valves to basins and filters,
ete. ' .
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(b) All regula.tmg the desludging’ mechanism of settlin

basin (type, whether horizontal _&VerﬁcaI to ‘B% i

indicated).

(c) Coagulant feeding, mixing and ﬂocula.tmg mechanism.
(d). Inlet system to the filter (excluding civil works).

(¢) Underdrainage system of perforated pipe.

(f) Wash water system including compressors.

(g) Waste water system. |
(h) Control apparatus for filters.
(i) Walkways, railing etc.

—

(j) All other mechanical and electrical equipments in-

cluding starter, switch board, etec., to make the
plant complete.

/ 8. The contractor shall furnish the layout plan and
: Dr

awing for civil work drawings ShOng the required inner
4 " dimensions of setting basis filters units etec.

9. Electricity is available of AC/DC system 1/3 Phase

/ Eecticity. 50/60 cyls.

10. The machinery piping shall be such as to mthsta,nd

e AT — - rongh use of the plant and shall work

satisfactorily in the atmospheric and
water conditions of the place.

11. The filter plant shall pass and test of satisfactory

| e working for at least one month after in-

stallation without giving any trouble.

12. The prices quoted shall be in Rupees for furnished,
installed and tested equipment.

13. Incase Civil works are not executed by the supplying
firm his representative shall be present during the execution
of the works to see that the Civil works suit the mechanical
and other requirements of the plant and necessary anchor
bolts and fitment are left in the Civil works and there is no
necessity of subsequent dismantlement or alterations in the

- gtructure,

14, The work shall be done as per specification in
Volume I and II.

The rates shall include Railway fneght, Sales Tax,

.octroi duties, and other incidential charges.
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CHAPTER No. 5
CHLORINATION PLANT”

1. The chgmi.ca.l and Biological Analysis of water as well

Information to be &8 bype Of electricity supplied to the

supplied to Manutacturer manufacturers. The point of chlorina-

of chloromenses. tion and brief description of the water
- supply shall also be mentioned.

2. The chlorination plant for ——Millions Gallon water
Specifications of per day shall consist of Auxiliary tank
Chlorination apparatus.  valve, chlorine filter high pressure gauge,
chlorine pressure, regulator, air outlet relief valve, acid
trap, low pressure gauge, Chlorine meter, Chlorine control
valves, chlorineline, servicesline, float well, mixing chamber,
safety device, injector odour trap, Chlorine solution line, Stone
ware cock, Solution line connection, Overflow pipe and all
other equipment to complete a chlorination plant, and the
contractor supplying the plant shall properly furnish, install
adjust and test all the equipment thereof.

The prices quoted shall be in Rupees for furnished, in-
stalled and tested equipment.

In case Civil Works are not exccuted by the supplying
firm, his representative shall be present during the excution
of the works to see that the Civil works suit the mechanieal
and other requirements of the plant and necessary another
bolts and fitments are left in the Civil works and there

is no necessity of subsequent dismantlement or alterations in
the structure.

The work shall be done as per specification in Volume I
General. and II.

The rates shall include railway frieght, sales tax, octroi

duties and other incidential charges.
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CHAPTER No. 6

F——SPRCIFICATION FOR HYDRAULIC STRUCTURES (WATER RE- .

TAINING STRUCTURE) (WATER TANKS SUMP WELLS,
‘ TRICKLING FILTERS, PRIMARY, SOUND FINAL
, SETTLING TANKS WATER-SUPPLY FILTER, ETC.)

| No. 6:1—Under ground and Surface Tanks.
: / The materla.ls, e.g. cement, sand and aggrevate bricks
Ma

terial.
with colour and petrographic tests.

9 y The foundation of the floor shall be firm, and free of
| all cavaties or a loose material shall and
compressible soft stuff. All loose and soft
material be removed and any cavaties left shall be filled with
lean concrete (1 : 20) or as instructed by Engineer-in-

Charge.
2. Thesoil shall be thoroughly compacted at the same

/ " time sprinkling water till the heal of shoe does
o, not make any impression on it. A layer

Floor,

of 4” to 6” cement concrete 1: 48 or an other mix sha,ll
théirbeTaid as directed by the Engineer-in-Charge.

3. Alayerof 4" cement concrete with 3/8" aggregate, mix

\/ designed ‘by water cement ratio method
Top concrete shall be laid in bays of sizes fixed by the
Engineer-in-Charge, The mixes recom-

mended are(l}: 2:3%andd}:2: 4 The actual mix shall,
however, be dé%:?rﬁfﬁéd by the Engineer-in-Charge.

: An admixture of pudlo or any other water proofing,

material be used with cement, if directed; the proportions of
admixbture shall be as mstructed by the En_gmeer in-Charge,.

| \/ (a) When the soil is treacherous the cement concrete slab
1

!

|

{

[ : .
i | T shall be replaced by-teinforced concrete de
|

|

{

signed in spans of (8" x 8 °or other suitable
dimension as directed.

(b) The floor below the subsazl level should be designed to
Floor belowspring.  Withstand the upthrust of subsoil water to
| level, minimize the thickness of reinforced concrete

slab the up thrust should be counter acted by plain cement con-
crete 1 : 2 : 4,

1 For laying concrete below water level see Specificaiion No..
i 72, Vol. 1, ¥ g

and stones sha.ll be free of deleterions .
material and for major jobs shall be tested -
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Y (¢) The wall shall be designed to withstand the water pres-

& sure in order to reduce the wall thickness,
A it is permissible to backfill the wall, with

earth in which case, the wall should be safe to withstand the
earth pressure.

The material of the wall shall be of impervious stone,
brick or concrete blocks. The masonry shallbe in cement mortar !
1 : 3 and it is essential that more water than that riecessary for
hydration, or making a workable mix shall not be used: '

The horizontal and vertical joint shall, properly be filled with

" cement mortar, without leaving any voids The brick should not

be just with cement mortar. The bricks and concreteblock shall

be immersed in water for 12 hours before laying then in the
masonry which shall be thoroughly cured for fifteen days.

(d) A core wall of impervious concrete may be used to render
— . the structure weter-tight if desired. It shall
et consist of 43"—9") (as per design) water
tight concrete filled between™the front brick and back

masonry -laid with just sufficient water to make it workable,
and for its hydration.

The concrete shall not be spongy.

J (e) The internal wall shall be plastered with cement mortar |
Internal Wall finished. 1 : 2. to thickness as 3" (without the neat ;
cement coat) with justsufficient water for hydration.

_ f 4. A water tight joint shall be made between masonry
and concrete by forming a groove in the
Joint between masonry masonry and inserting top conecrete of
and foor, the floor in the masonry throughout its
length 43" deep and 6”"—9” high forming a fillet at the
junction. Thereshall be another groove to take back concrete
6" helow the top fillet. (see attached figure).

5. No bay shall exceed 30’ x 30’. Expansion joints shall
Expansion joint'in the i0Variably be provided and water tightness
floor. ensured by filling the joint with a mixture
of bitumen and sand (Bitumen 37 per cent saw dust or asbestos
fibre 3 pereent and 60 per cent of fine river sand).

The mixtureshall be finished proved to extend 3/8” over to
the surface. | -

A layer of Asphaltic paper extending 6" on either side be
laid below the top concrete in hot bitumen. '

'The construction joint in the base concrete shall break
- joint with the expansion joint, as per attached figure,

i i g TEE T
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Tn-caseof R-C.C-sleb-a-eepper U plate shall-be-inserbed-—
between the adjoining slabs.

6. During the course of construction 3" pipe, 6 lonu
Test for water tightness - with a socket, at 3’ mtervalm either direc-
of masonry. tion shall be built in the masonry and left

3"with protruding, The pipe shall go up to the centre of the
wall and will be paid separately.

After completion, the masonry shall be grouted with a.
grouting machine under pressire. If and when the cement
mortar refuses to force its way into the masonry it be

ongidered water tight.
\/s 7. For the inlets and outlets square opening shall be
. left in the masonry and the pipe after
Inlets and outlets, :

thoroughly cleaning it of rust be correctly
placed in position after laying its base in water tight concrete as
directed by the Engineer-in-Charge (usual mix il 2:3orth:
2 : 4) with 3" and 3/8" coarse angregatc

The opening shall then be filled immediately with the
same concrete to ensure a waber tight joint,

A joint of the bellmouth with the straight pipe shall be
made as tu come in the centre of masonry and ib shall be made
certain that the pipe joint doesnot leak, by surrounding it with
dense concrete. i'or outlets and scour pipes, the Belimouth

shall be kept 5" above the floor level, the top concrete bcmcr
finished to form a stream lined joint.

The duckfoot bend shall' be surrounded by water tight
concrgte of the same kind.

/ \\//{ After the masonry iscompleted the tank shall be filled
T

cit Bswaiertifhfness with water to the full supply level and

" soacked for 48 hours. The water shall then
beadded to bringit to F.S.L. and observation made for 48 hours.
The loss due to evaporation shall not exceed }” in 24 hours.
Leakage, if any, shall be closed as, —vide paragraph 11 above.

(@) The roof of water level shall be insulated against heat"’

i to improve the quality of water R C.C. T;
' beam and hollow tile riof is recommended.

In case of Trusses, Shell or 1ome ty_pe roof ceiling of -
celotex or jute cloth shall be provided.

\/ (b) 4 freeboard of at least 1 foot shall be provzded below
Fregboard, the beam or ATCh Spcmdrel | o
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\/(a) Adequate ventilation shall be provided by mosquito proof
Air vents of salt glazed stone ware concrete
- of any vther type. For other specification
refer to the chapter of Volume 1 and pipe work.

6'2—Undergr0und on Surfacé. - Tank of Reinforced
Concrete.

1. Vide paragraph, 1 of this Volume, Cha-ﬁter 6°1.

Ventilation.

v~ Floor.,
2. The walls shall be reinforced concrete whose mix
Wl shall -be especially designed to ensure
8 watertightness, and adequate strength.
The sand and aggregate shall be tested for freedom from
deleterious clayey matter by the sodium Hydroxide colour
test and petrographic test.
. The cover for reinforcement shall be 2 inches thick.

Y 3. Thereinforced concrete for wetted Area shall be designed

Stresses in Reinforced or the following stresses. _
concrete. ) :

Concrere‘l"l;-.- 750 1b§. ber square inch and QOO Ibs. per
. /7 /squdre jéﬁ: in case of doubtful aggregate.
Steel \/ 2/:12,000¥bs. p\tysquare inch.

Modular = Ratio=15.

For the roof work the usual concrete specification shall be |

followed. The concreteshall bevibrated by external vibrat-
ion. Sliding forms shall be used, preferebly of steel.
4. No joint shall be left at the floor level.

/
\/ Junction of the wall i )
and floor. :
5. Concreting of the floor and walls shall be done in one
Concreting to the floors
same time, throughout.

./ 6. In case due to site condfiions, a joinf is to be left ;n
the wall, then a 9” copper plate shall be
embedded 44 inches on either side of the

. Construction, joint.

_joint in the middle of the wall. Before laying the next layer of

concrete the laitance collected at the top shall be removed
and the concrete roughened by wire brush. It shall then be

painted with cement slurry {1:1)/and the next layer of

- concrete be laid. * "~
J 7. See Chapter 6'1, paragraph 10,

2 Expansion joint. )

" continuous process if possible. The con- [
and walls be done at the creting of the wall shall be uniform E

R T Yy

L ot vy
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8. Where ditected by the Engincer-in-Charge, Pudio or:
Use of water proofing 00l any other water prooﬁng material (I

admixture. part admixture to 3 parts of cement) shall .
be used (However, this is no substitute for poor.concrete mix

r defective laying.
9. The walls shall be given a 'wash of cement slurry

(with water proofer) to seal all surfacé
Cement rendering. 1rreg alaritics.

10 Refer to Chapter No 6+, pa,ragraph 11, :
Water tightness df wells.

.. 11, Refer to Chapter 61, paragraph 13.
L” Test for water tightness.

12. The inlets and outlets shall be built in sn:nulta.ne-

ously with the conereting, to ensure watcr - |
L/Inlets and outlets, tightness. .
13. For other Specification refer to Cha.pter 6 1 a.nd other
Miscellafiedis, chapter of this book.

\/No. 6:1—Qverhead Reservoirs.

(a) Masonry Tanks.
1. The work shall be done according to the Specification

" :}r{rzo\l"]glume I and as per Chapter 8 for pipe

2. The centering for the bottom slab and roof shall be

S/ ) of steel (made of M S. plates, angle iron
v/ Centering,

- or Acrow Steel Shuttering).

In case no Government centering is available, the con-

tractor shall make arrangement for his own centering,—vide
specifications in Volume 1.

The walls shall be of Brickwork in cement mortar 1 3
Walls of reservoir. with a core of R.C.C.

The R.CC. Core wall and the base slab sghall be laid in
' one continuous operation to give a watertight structure.

The inner line of Brick shall be in cement mortar 1:3 and
shall be 4" or 3" thick as decided by thé Engincer-in-Charge.

The brickwork shall'ot be executed in excess of 3 feet a.bove
the concrete.

4. There shall be no consiruction or expansion joints
Toints in the baseslab, its junction with the core
e wall and L]_"-—*O 3 feet height above the

concrete.
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It.would be advisible not to have auy joint in the cofe .

wall np to I foot above the full Supply level,

- In case it becomes necessary to stop the work in the
middle of the top of the concrete shall be brushed to remove
laitance, before new concreteis laid, and then cement slurry
of 1: | cement mortar applied. ' :

“*When a waler tight joint cannot be ensure%in this way,
copper plate 9” longshall be built to & depth of 6” along with
. the lower conerete.

The top concrete shall then be laid after brushing away
la,i\t7nce as described above. ‘
5

4

A freeboardof at leastQ;},feetshall be provided beiween

Frée Board. Jull supply Tevel and roof.
6. . In order to minimize the fluctuation in the pumping
Heightofwall | head the depth of wall shall not ordinarily

\/‘ exceed 12 feet.
1. Thereservoir shall be ventilated through mosquito proof-
Ventilation . ed ventilator in the roof.
J'8. Theacces to the water tanks shall be provided by a ladder

Inspection of Reser- WIth an’easy slope on a spiral stair case.
voirs.

provisions of hand rails if required.
An inspection manhole with a water tight double locked cover

of water.tight pattern shall be provided in the roof. At least two
manholes shall be provided in every compartment.

9. The footsteps if required, shall "consist of malleable
cast iron or mild steel and shall be built in the inner lining
Ffision simultaneously with the brickwork to en-

S, sure watertightness. The foot steps shall

Executive Engineer,

not sbe introduced afterwards unless specially premitted by -
1

0. The Internal W&I%B s%‘lé,ll be plastered with cement £

] ~ mortar\l : 2Upto a thickness of 3" without §

s éren%/coat (with admixture of | part §

of pudlo or any other waterproofer if directed by the Engineer- §
h

neat ce

In Uharge), with just enough water for hydration of cement,
1.

fig— -
An expansion
to’cater forthetem
shall be supplied by the Engineer-in.Charge.

The Climbing shall be made easy by the

The pipesin the core wall or botyom slabshall be built
Pioe ol simultaneously in the concrete with puddle f
' ‘collar welded to the pipe special ag per [

joint shall be provided in the vertical piping
perature variation. The design of the joint §

WOI
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Pipe wo;k rubber insertion.

\A3. As soon ae the Reservoir is completed and cured for
21 lays it shall be kept constantly filled with water to ensure
“fréedom from cracks and the roof shall be covered with wetted
gunny bags. The test shall be taken after; 'Z__iia,ys jof first

fillin
ﬁé. After the Reservoir hags been built and kept filled as”
above ‘it shall be completely ﬁlled with
it it water tightness water, and the level observed of 48 hours.,
The drop in level shall not exceea L 3 inch \ )

g

‘n 04 ours

R

15. The leakage shall be attended to,—vide paragraph 11
Leakage in reservoir. and 13 of Chapter 6°1.
No. G6-4—Steel Tanks.

1. Steel Tanks sections are available frcin Messrs.
Bredthwodth and Co. of England, which
are welded together to form steel tanks.

The work shall be done as per specification of steel work,

General.

in volume I.
\/2 Tho steel tanks shall be pa.mted w1’rrh-nust proof paint,
Painting e.g., ‘Angus Smith Solution)or any otier

pamt approved-by the Engineer-in-Charge.

] 3. The roof shall be of A. C. sheets over steel or timber
/ ‘ trusses, with the traingular portion protect-
§* Mo ed by Mosquito proofing.

i 2 et g

works,

A o e T b g o

For other it«ms refer to speclﬁnatwn Buildings and pipe -
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CHAPTER No. 7

Pipe MATERIALS
/ .. No. T'1—General
1. The pipes to be used in West Pakistan shall be manu-
. , factured from any of the following
Pipe Material.

materials :(— _ _
V(i) Cast Iron pipes—for all sizes Mains more than 3",
, / internal diameter, . ‘ :
(ii) Galvanised Iron Pipe forinternal work and distribu-
: tion up to 3" i/d.
Aiii) Mild Steel Pipes for hilly areas ; o
(iv) Asbestoes Cement Pressure Pipes—for 3” and above.
\/'(v) R. C. C. Pipes (-Class B )—for mains above 4" i/d.
/ (Gravity System), up to a maximum pressure of 50 feet,
/ (vi) Hume Steel Pipes—for pressure mains. 3
2.~ As for aspossible, the pipes that are locally manufac- | (
proference to locally tured with indegneous material conform-

Mapufactured Pipes. jng tp the spécifications as described in
following sub-chapters shall be preferred.

. _ 7:2—Cast Iron Pipes. _
1. The pipes shall be either vertically cast or centrifu-
Manufacture gally spun from pig Iron or scrap and shall

a

[

{.

. comply with B.S.S. 78 of 1938 and 12, 1l
of 1945. ree
2. Themetal used for casting the pipes shall be a suitable ——
Metal mixture of pig iron and scrap-and shall be %%g‘
= remelted in "ﬁE I €

e coupola or air-furnace, or
mayifapproved by the Engineer-in-Charge be refined in a mol-

ten condition in a mixture of an active tipe. The pigiron shall
be best tough grey foundry pig iron and the scrap shall be
clean, unburnt.and of ‘good quality. There shall be no admix-
ture oficinder iron ;or of any material calculated to render

OT BOC
The .

with
V%

the metal-inferior-in quality, and the resulting casting shall C_Dat
not be white or vitreous on fracture, follov
The metal shall be tested as per test incorporated in ]
B. 8.8. in g.ii
\A.S "Vertically cast pipes—(a) Straight pipes shall be cast :?elﬁﬁ
vertically in dry sand moulds formed from Bovhl
Mode of Casting.  turned jron patterns and in boxcs accurate- dé Hib
~ ly faced and jointcd, and without the %

. use of core nails, chaplets, or thickness pieces, or any other £ A
substitute therefor. They shall be cast with a head of metal $& 03¢

pipes
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of sufficient volume to ensure soundess, tho head shall be
afterwards cut off in o lathe amd the finished pipe left with the-
length and shapé required. Spigot and socket pipes shall be
cast socket downwards. '

When the size of special castings does not  require the

. use of dry sand moulds and cores, they may be cast in green

sand moulds with green sand cores.

The sand used in the moulds and cores shall be sufﬁcienl;ly _
fine and fresh to produce & smooth and regularsurface. The
cores shall be smoothly finished. :

Where dry sand is used, the moulds and cores shall be
properly back-washed carefully dried, and finished reasonably
smooth. ' ' &, .y

' The pipes shall not be removed from the moulds until
cooling has proceeded so far as to prevent all risk of straining
cracking or other injury consequent on their removal,

- (b) Centrifugally spun—The pipe shall be Centrifugally
spun in metal or sand moulds and the pipe, shallnot be removed
from the mould until a sufficient time has elapsed to avoid in.
herent strains or damage to the pipe during the process of
handling and they shall be subjected to heat treatment after -
the withdrawal from the moulds. Pipes cast in sand would
need not be subjected to any heat treatment.

\/Z The Pipes shall in all respects be sound and good
r

o o Tiac castings, easily worked with a drill or file
eecom fom DElECS: and shall be free from -laps and other
imperfections, They shall be neatly dressed and carefully

tested so that no lumps or rough places are left on the barrels
or sockets, and their inner and outer surfaces shall be smooth,
The inner face of the socket shall be left reasonably square

with the axis of the pipe.
/5. Each’ pipe, which has satifactorily withstood the

e foregoing tests and before it becomes
Coating., |

. _ affected by rust, shall be coated in the
following manner.

The Pipe shall be uniformly heated by being immersed -
in hot water, the water being maintained at such a temperature
and the pipe L eingimmersed so long, that the pipe dries immedi-
ately upon removal or, alternatively, the pipe shall be uni-
formly heated in a stove where in the fumes of combustion
do not come in contact with the pipe.

”The hot pipe shall be thoroughly cleaned and then be
coated by being completely immersed (except in the case of
pipes which are to be only partially coated) in a hath containing
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a composition having a tar or other suitable base, and maih«
tained at a temperature between 290° F; and 330° F, the propor-

tions of the ingredients of the corpesition beingregulated soas -

to preduce a coating of the quailty hereinafter specified. When
the pipe is removed from the bath it shall be properly drained,
and the coating must fume freely andset hard within an hour.

On any pipes which are to be partially coated, the above.
comp@smlon or other composition approved by the Engineer--
in-Charge, may be applied to the surfaces to be coated by a
brush or other suitable means. The surfaces upon which co-
ating is not required shall be entirely free from the composition.

In the case of pipes intended for gas, the coating shall,
except when otherwise specified, be applied only to theexterior
of the pipe, and shall be carried up to a distance from the

spigot end equal to one and a hulf times the depth of the
socket ; the face of the socket shall not be coated.

~ The coating shall be smooth, tough and tenacious, suffi-
ciently hard so as not to flow when exposed to a tempurature
of 145°F.* and not su brittle at a temperature of 32° F. as to
chip off wheu scribed lightly with the point of a penknife.

The coating shall not be such as to imparb taste to potable
. water passed bhrouuh the pipe alter reasonablo flushing.

Any pipe which is imperfectly coated, or the coating of
which does not fuse and set to conform to the quality as here.
in specified shall be recoated.

The machined surfaces of all pipes and turncd and bored
joints shall be entirely free frum the coating composition and
before they have become affected by rust, shall be coated with

a mixture of white lead and tallow or other approved pro-
tective composition.

6. Ea.ch straight pipeshall be tested for straightness re-
\/Tm5 : gula,rlty of thickness, and diameter by

being rolled on a level iron gantry and by |

the use.of suitable straight-edges, gauges and callipers which

- with the iron gantry, are to be provided and maintained in
" proper condition for the purpose by the Manufacturer. -

7. The Plpes are classified as “A"”, B, C & D standing a

. Classxﬁcauon.

800 ft. of water head,

Thickness a,nd weight of the pipe shall be as per table
attached '

test pressure of 200 6 400 ft. 60O ft. and |

*1f the Engineer-in-Charges épeciﬁes that the pipes are for use in, or tramsport
through: a tropical country, a temperature of 170°F shall apply.
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Gas WATER AND SEwagn
Class A Ciass B Crass C CLass D L
Nominal Internal . .lmemall
diameter of pipe Test pressure 200 ft. hd, Test pressure 400 ft. hd, Test pressure 600 . hd, Test pressure 800 (L hd. d;:;!;wie;:r
© Thickness | FXlermal | pu.o. geratl | Thickness ool | hickness Extermal
in. in. in. in. fn. in, in. in. tn. in,
1% 033 220 033 220 T s 220 03s 220 1
2 036 7 06 n 03 M 036 2 2
% 037 324 037 4 037 4 037 324 2
3 038 376 ‘) 038 376 038 376 040 376 3
g I P 039 480 040 480 046 480 4
$ 041 590 o4l 590 04s 5990 042 5% 5
6 o3 /1 gen- 043 698 049 6'98 057 698 s
7 48 806 045 506 1] 808 061 48 7
¥+ 047 914 047 14 057 014 065 914 ¥
g 049 1020 049 1020 060 120 069 1020 | %
0 as2 " 1as os2 26 083 1°26 073 126 10
12 035 1314 os? 1314 069 13'60 o't 1360 £2.
14 o5 1522 0'61 1522 075 1572 086 1572 14
15 o5 1626 T6 1626 77 1678 049 1673 15
16 060 1730 w55 1730 080 1784 092 1784 16
18 63 1938 (Y] 1938 oS 1596 098 1996 18
b1 o'6s 2046 on 20'46 088 2206 103 12'06 2
2 061 22'50 075 2250 a9 .22 106 342 Pl
2 068 3% o 2354 094 24716 108 2416 n
L7 o 1560 080 25'60 093 2626 113 2626 2]
26 oH 2766 0.83 26'66 102 2836 T 236 2%
27 075 2870 08s 370 104 29°40 1120 2940 27
) 076 172 085 272 10 34 I 3044 2
k"] o nn oae I’ 109 23 1°26 ns k1
12 0'R2 384 052 3334 3 34°62 13 362 »n
n o8 3488 0954 3488 It 3566 "33 3566 i
36 o8 3196 058 3796 (Gl 3876 13 876 .3
E1} 0% 4002 1ot 40,02 13 40'84 142 1084 38
» (TR T 102 4104 128 a1 g 88 k7]
a0 (i3] 4205 103 4206 1'% €292 1'46 4292 a0
a2 098 4492 108 “@12 1.30 " 4500 150 4500 2
“ 098 4616 108 4616 33 4706 1'53 06 44
45 099 4T 109 4118 1138 4810 1°88 48°10 45
4 100 @wn 1 an 1.36 o 1's? 4914 4
a8 103 5026 13 5026 138 st°20 160 5120 4
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TABLE 7-B. STANDARD OF STRAIGHT SPIGOT AND SOCKET PIPES
8as WATER AND SEWAGE g
£ i
-E % Crass A Crass B Ciass C Crass D :é
g% Length © Length | Eength Length §
.g g (Exclustve of depth of socker) f&fdmu of depth of socket) (Exclusive of depth of socket) {Excfuﬁz of depth of socker) é&
=} . o -
B ot | om | 2R | s | sm R | 68 | 9Fe b | o6 F | 9F | np l5°
WriGHTS
in. lewt. qr. ib, | owt. gr, ik cw(.ﬁr.ll:. cwi. gr. Ib, [ cwr. gr. Ib, ewt. qr. Ib. | ewt, qr. 1b, { ewt. qr. I, | cwt. gr. 1b. ewl. qr. Iy, { ewt, gr. 1b. | cwt, gr. 1. | in
|l o1 a1 o119 o119 we o ik
2| o024 024 024 - o2 4 e |3
5 T [ 0121 0 321 0 32 . 0 3id1 3
3 1 o7 1017 T 1 017 - 1 an —
4 r2al 13 1237 1325 " . 127 202 b 221 2504 )
. 13m0 226 1316) 324 20150 7232 2ol sonls T
6| « 21| 30m 2auf son| o | 22| 323 3012) 40576 o
7 s 1326) 3313 232 3313 Iy 412 . Jan| seoz2i7
$ 8 3 21t) 4.216 I20f 4 1216 4025| 5 126 4 224| s 0158
9 som| 5117 40| 5 117 43| 6§12 528 7119
Ic 4314)] 61 7 4 314 61 7 520 11331 6 20} 8 126]10
12 . 60s5| 138] .. 60| 8o 730} 00 8| .. 8 aal o omwin
14 922 00N 12 225 e 141 81 .
15 . 23 it 11 016 1331 I3 915
16 n o118 12 027 - 5 11y 17 18 (16
18 1312 w 142 s w5 18 )12 203 4|18-
20 15 114 703 a1 2| 24 09|20
20 6 212| .. TERRY . 204 | %o o9lm
n . 17 37 e 9 312 4 31 v |27 3|
24 . 20 a2 2124 % 0N 31-3 0|2
26 | A 23 0 n 27 33 324 | 2%
27 13 am - 2 227 W I Bt wr | 3l
2 . % 017 B0 s W16 »aniaw .
30 27 14 308 - 3836 y 44 01030
32 0 316 S H¥on 42 313 483 9%
Bl . se | ETE| . - o2 . - L MoaIn| L - PS03
36 w 13637 - 4 318 - 5103 51 226136
38 40 013 a gl L 55 015 &2 112738
39 4 21 46 0 4 51117 45 u1g | 39
&0 43 014 a7 219 59 118 67" 221 |40
4 " w | 46 221 i St 641§ 7 3:|a
4 50 136 4 312 -3 68 312 77 324 |48
45 i 247 % 22 N1y 80 3 1445
46 332 " 831 A B an . B 213046
48 57 236 62 22 nan - B8 31448

[EET:

B

; -;;ip,eé‘t,

1
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TABLE 7-B. STANDARD OF STRAIGHT SPIGOT AND SOCKET PIPES

T 6A3 T "WATER AND SEWAGE —T:
— . . ; g
38 CLass A CLass B i Crass C | CLass D §
EE|— S D | S— — | o H
-E'E | Length Length i !.'enﬂh ' Length ’..‘.é
g“é { Exclusive of depth of sockei ) { Exclusive of depih of socket) | { Exclusive of depth of soches) | {Lxclusive of depth of socket) lg g
- A R R T . nr BS
! 6F. | 9F | 12F. 6 Ft. [ 9 Ft. | 12 Fi., | * F " ®F I2F. | 6FL | 9F 12F. 'z
. | | ' PN, S [ | s -
E | | W EIGHTS | | - | |
in. Ecwl. qr. Ib.:cwl.qr. Ih-:cwl. qr. [b. | cwt. gr. lb.|cwt.qr. Ib. cwt. gr. Ib.icw'..qr.lb.fc“l. qr. lh.‘.u.v-t.qr.lb.:cwl.qr, Ib..:wl.qr.lb. cwt. gr. th i in
u! 0 1ty | . 0119 w 0B . UIRRE 1
2] 024 024/ 5 02 ' U G 024 2
2]% | 03xn 0 321 o3y ¥ 0 33 hi]
3| 1 ronl . 1017 1A 1o 3
4! 123 135 1273 1 338 i2 3l 20 3 12170 21 1]4
s v 22 6] | 132 2124 gt sy el o Loa ]l 3 agals
6 | 2124, 30D - Tz:uj 302!’ gl a9 3og2| 40 sie
7? : 2 3: 33!3[ 232 3313 L 31l 4 33| S0 237
hl 21| 4 216 32 4 216 403 512 4224 60158
9 | 102( 5117 | 4020 § T iFy 133 61N s28) 71 1|9
ic 4314 617 ' 4314 617 5226 1123 6 20| 812 10
12 60 5| 738 ;6025i8013 1730 WO S R34l el
14 322 I .. lwwoen luzzsi 14 1 8(14
15 1023 | & 1 018 . B3I i 153 915
16 | 1 118 i 12 027 15 119, 17 118}16
18 13 12 = 4 25 18 112! 20 3 4|18
2 ] 15 114 = 7 0 3 2||z} | 4 0192
2l g 16 212 1811 23 0 4 | 20 92
2 z 17 37 w 19 312 & 433, : I 3U(R
24 ‘ 20 02 5 214 ® 01, l N3 9|
2 232 " . | on 21 . 1 . 35 324|%
pyj : B 3122 s % 227 Ban i w1 33
B - | B om - | 8Os \ 316 b |9 axzlas
30 27 324 31 0 8 W36 : 44 01030
£ 30 316 . | mMon L !usu | L83 9|®
33 3z 12 o @ 602 | 4 322 510113
I | . 3% 37 - 0 318 '5103 57 226136
38 40 013 4“1 55 015 62 212:38
39 41 21 46 0 4 ” s am I 65 018 {39
10 = 41 014 47 219 = 59 118 } 61 221140
42 . 46 221 . . 51 124 64 1§ . 72 32642
4“4 : 50 116 = 54 312 68 312 | 77 344
45 520 7 - = 56 223 712 80 1 1|45
"% 5332 . 8 37 . 720 . 83 213 |45
48 . 51 226 - . 62 221 . 7 In B8 31448

ATy o




TABLE 7-A FOR STRAIGHT VERTICALLY CAST PIPES

Gas WATER AND SEWAGE
CLass A ! CrLass B CuLass C i CrLass D
N e | Nominat
Nominal Internal Iniernal
diameter of pipe Test pressure 200 1. hd. ‘Test pressure 400 fu hd. Test pressure 600 11, hd. Test pressure 800 ft. hd. d‘l,?lll:f;’:l'
| !
Thickness ‘E;:::?:: Thikness El’:;‘r;:}, Thickness i dtu;:::::: Thickness 5331'2:1‘:
- .’_- . - ; . il 7 h i ’ 3 . .

., n. n. imn., in 0. tn. n n. I

i . 035 200 035 270 035 20 Q35 2:20 n "

3 i 036 2m 036 > 036 72 036 m 2

23 037 324 037 LX) iR rM 037 ¥24 2

3 038 376 038 376 038 376 040 376 3

4 ‘ o9 a0 V| 0w 480 0740 480 046 480 4

5 o4 590 ofl o] C o590 045 550 052 59 5

o vy S e \/ o4 698 049 698 0’51 98 6

7 i 43 48 48 a8 05 306 06l g08 | 7

3 | 047 914 047 %14 057 ¥4 065 914 W

Y : 049 1020 049 1020 060 1020 069 1020 Y

T i 52 126 o's2 1126 ey | 12e 073 11°26 i

12 055 1314 ' 057 1314 069 | 1360 050 1360 12

14 s? 1522 " 6l 1522 0'7s 1572 086 15772 4

15 059 1626 763 16°26 %4 1678 089 1673 15

16 0'60 1730 065 1730 080 17:84 092 17784 16

" 063 19:38 069 1938 285 19°96 o 1996 18

20 0'65 2048 073 2146 089 2206 103 1206 20

2 0'67 2250 @75 2250 09 2312 104 m2 b|

2 068 23454 o7l 2154 094 2416 108 4186 2

24 071 2560 080 25'60 098 26'26 113 2626 24

26 74 2768 0.83 26'66 a2 2436 118 2836 2

n 075 2870 085 810 4 2940 120 2940 k)

b 076 97 0'86 »N 106 3044 122 044 a8

w0 [1g):] 18 089 TRy} ] 109 328 1'% 32’52 30

32 0’82 Irs4 092 3334 i3 a2 131 3462 1

3 0'83 3488 0% 3488 s 3566 -1 3566 3

36 87 379 098 379 120 3876 1438 387 36

38 090 400 101 40.02 123 4084 y42 4084 38

kI 091 4104 102 | 4108 1425 41'88 44 | 4B | 39

1 o | 408 103 420 126 an 146 | w2 |

a | 095 412 1°06 4412 1.30 4500 1350 4500 2 ¥

44 098 46°16 108 46'16 133 4106 1'53 4706 M

45 0'%9 4718 09 4rI8 13§ 4810 155 4810 45

a6 ‘: 100 a8 11 ®n 1.36 4914 1-57 ’ 4914 46

48 i 103 5026 1113 5026 138 5120 160 I 5120 a

LBg
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_~8. The specialsshall b asper British Standard Specifica;
tion contained No. 78 and 1211,

~ Spetial. ) ‘ _
9. The variation iu the weight and thickness shall be
\A) erances between 1 to 7 per cent as stipulated in
e British Standard Specification 87and 2:1.

A. Where is it not possible to import specials or a few
pipes, they shall be got locally manufactur-
Locally Manufactured o 4"op g pocepted provided they stand the

Specials, ,
tests pressure stipulated. .



TABLE 7-C SPUN PIPE

| . CLass B CLass D Crass D
bos o L 1T o
oo n.al Tesi pressure 400 fr.. head Weci)%ht Test pressuie 600 ft . head Weci,%ht Test pressure 800 ft, head Wgti_ght Nominal
internal : . : : internal
diameter of l :' J silp 1got ?’plgg i sl.? xggt diameter of
pite ead e ca =2 pipe
Thick- | Exter- ‘g’:r'gf'}‘ Wetkt Thick- | Exter- \:e?%Pt Weight Thick-| Exter- ;‘Q‘ﬁh' Weight
ness nal dia of lsocket ness | nal dia Hf socket ness | nal dia. of soglfcet
barrel barrel barrel
in. in. | in, | oo | b 16 [ i | i | ow. | b | b in, in.. | 1Ib. b. | b in.
3 029 376 971 15 0457 029 379 971 15 0457 030 376 10°20 15 0457 3
4 030 4°80 1303 20 0'524 031 480 1343 20 0524 035 4-80 1503 20 0°524 4
5 031 590 1672 23 0640 034 590 1824 | 23 0640 039 590 20074 23 0-640 5
6 033 69+ | 21'18 29 0'820 ) 037 698 2360 29 0’820 | 043 698 | 2718 29 0820 6
7 034 8-06 2533 35 0:934 040 806 29°57 35 0943 046 806 3374 35 0943 7
8 036 914 30°50 42 1'065 043 9.14 36°15 42 1'065 049 014 4091 42 1-065 8
9 . 037 10°23 3510 51 1"188-1 045 10020 | 42-3¢ | * 51 1'188 052 10:20 4858 51 1-188 9
10 039 | 1126 | 4091 58 11308 | 047 | 1126 4894 58 1°308 | 055 11726 | 38'8S 58 1-308 10
12 043 1314 5274 69 1522 052 1360 65°64" 80 1575 060 13-60 75°28 50 1575 12
14 046 | 1522 | 6553 92 2070 056 (1572 2193 107 2135 | 063 1572 | 94°54 107 2:135 14
15 047 16°26 71°63 100 2207 058 1678 90°68 118 2:280 067 1678 | 104°17 118 2280 15
16 049 | 1730 § 7949 | 109 2340 060 | 1784 99:83 126 2420 | 069 1784 {T14:20 126 2-420 16
18 052 19-38 94:65 130 2620 063 1696 119°33 152 2-700 074 1996 | 137°26 152 2700 18
20 0°55 21'46 (110°99 148 3290 067 22:06 13831 171 339 077 * )
21 056 22:50 |118'58 158 3460 069 2312 149°37 182 3°550 080
22 058 2354 (128°52 188 3620 070 24°16 158°49 217 3710 081
24 060 2560 |144°76 210 | 3930 0.74 26726 182.26 242 4030 083
o s \3-'( ’r!E!EE. p Y
~ \ ..
& (] ()] 2w g 200 LT ron
g B & 53 ST RO P oo a
] 4 8 - g < 2 § \ SEeEoe PR e




626 ’ 208 45 ‘ 242 | 4030 I 24
|
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-
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No. T3—Galvanised Iron Pipes

1. Tle pipe shall bethe best G. 1 Pipes and shall be ™
:\/Gcnml provided withsocke ts for jointing, screwed
' to fit the screw thread on the pipes. Pipes
whose galvanising has been damaged should be rejected.

@8-S

E / 2. The pipe shall comply with specification No. 783 of
3 Other requirements, 1813__8_-__ . '

'\A The specials shall normally be of G.I. manufactured
to the same specification as the pipes but
where those are not available, locally
manufactured, Gun metal specials be used. 1t shall be ensur-
ed that the threads are not worn out, the fittings shall be
tested by jointing at least 5 per cent the local supplies to
straight pipesin pipe vices with sufficient pressure, to the satis-
faction of the Engineer-in Charge. Defective fittings invari-
ably crack on application of pressure, The fitting shall also be
examined to detect blisters and minor cracks. The fitting
shall also be hydraulically tested to a pressure of 100 ft, of
water head.

4.

Protection of Threads.

Specials

All straight lengths of pipes shall be protected with
sockets and jute covering by the supplier.
Pipes whose thread are not properly
protected by the supplier shall be rejected. ‘

V5. The pipe shall be capable to withstand a pressure of
General Pressure test. 200 ft of water.

No. 7'4—Mild Steel Pipes

2 1. The Mild Steel pipes shall comply with British Stand-

F)

S et ard Specification No. 1387 of 1947 _

They shall be supplied with ordinary
sockets. -
F e
E / 2. The thickness and length of sockets shall be as per
A - following :—
B ickness and length of =
_sockets. '
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TABLE 7.D
. STEEL TUDES AND TABULARS, B.S.S§. 1387: 1947 .
‘ . _Tmérmsss ORDINARY SOCKETS
0 ' ' ol
(=] -
L
- Approx. i
s outside Class A Class B - Class C " Approx. Minimum
‘& | diameter outside length
5 | diameter '
Z —
in in S.W.G., in. ISW.G| in S.W.G.| in. in, in.
¥ | N N
|
8 13/2 ...| 15 0721 14 | 080 | 12 | o4 92 L. | 3
YLz .| 15 072 14 | 080 121 04! 3 l
BUA6 15 | o2 13 | o2 | n | oue| aopa L 1-1/8
27132 ... | 14 080 [ 12 | 104 10 | 128 | 1.3 I-4
A <
3 1-116...| 13 092 1| Ue| 9T 14| 1132 .. | 158
1132 | 12 1043 10 [ o128y 8 | 10| 12y32 .. | 178
BIL0n6 | a2 | w4 9 | a7 | ame| 2apm 2-1(8
14112932 | 11 6L 8 | (160 | 6 | (192 2.9/32 2}
20238 .| n M6 8| 1601 6 | -192| 22532 ... | B
%3 .. 10 ‘128 T 16| s | 212! 3.6 23
3| 3% 10 128 71 16 5 | 22 4 v |3
i|4 9 ‘144 T 6 s | 212 4 34
4144 9 447 o6 s | a2 sape 3}
5| 5% T | 1760 5 1 22 618 3%
6!6% .. T 16 5| 22| n 31
Identiﬁqa,tion Colours : Class A, Brown; Class B, Yellow ;
Class C, Green, :
Tolerances (thickness) :

.Class B and C, Welded, 10 P.

12} P.C.

* 3. The pipe shall be tested to the class of

Test.

General,

manufactured in

it is required. .
VNo. 7-3— Asbestos cement pressure pipes and Fittings
1. Asbestos is available in large quantities in Pakistan

and asbestos cement pressure
invariably be used provided t
preference to C. I, and R.C.C

Class A, welded,+10—S. P. G ;
C., Classes B and C, seamless +

pipe for which

pipes shall
hey are locally

. pipes.

b Classificatic

3
K Material.j
The finis
3 4.
¢, Manufactur
The
b ingshall
5.
¥ Joints,
f tightnes
§ shall-be-
b sbipulate

: a\@f’
g V5.
!-/Asbestos

ves, .

i /7.
7, ClL Cc
. and Flanges

Vi
&\’ Malleabl
" Saddles and

E o

& Rubber Ring

L T T

2

_plain fini
§ blemish.
Tness anc

e ) %
§ accordin,

£ 10 -

; ‘ Tickness of

i
—d




429

\/3 The pipes are classified a3 A, B, C, and D as per test

_ lj: glassiﬁcatilon._ ) head of waber. )
3. Thevipesshall be composed of cement (vide Materials

E ‘ Chapter :—volume I) and asbestos fibres
o, Mateniak - free from grit and organic fibre or loading.
% The finished fibre shall be such as to be'cut and drilled.,

inimum
length 4. The pipes shall be centrifugally or by any approved

Manufacture.

B e Y

" and homogeneous.

The pipes when they are sufficiently set to permit handl-
ing shall be completely immersed in water not less than 7days.

5. The pipesare without sockets and the joints are made
by the insertion of the 2 spigot ends in a
collar made uof- asbestos cement, water

tightness being secured by Rubber ceiling rings 1%of the joints

shall be tested to the head specified and they shall withstand

stipulated pressure when the pipes are set at the maximum
angular deviation, '

in. ;
)

g

\/8 Joints.

i/8
8
18

Anstos Coment Slee. Toterials similar to the pipe and’shal.
ves, comply with the appropriate limits of
tolerance. :

and Fianges, etc. Castings (Grade A) in so far as workmadn.
ship tests are concerned. ¥

8. They shall conform to British Standard Specification
\/Malleable C.1 Coltars, N0+ 31, Block Heart, Malleable C. 1. Cas-
Saddles and Flanges. etc,.  tings, in so far as workmanship and tests

are concerned.

9. Therubbershall be from first wild on plantation type

e with extracts not exceeding 3'5 per cent

£/ Rubber Rings. by weight. The ring shall separately be

volecanised in malds, the surface being

plain finish and smooth and free from air mark or any other

blemish. The ring shall be tested fir permanent test, hard

ness and water absorption and aging by the manufacture,
according to British Standard Specification No. 486.

low ;

J C ;
88 4

‘hich

stan
shall

etilly

‘ ~ 10. The thickness of pipe shall be as per thig tabls, |
§ - Thickness of pipe. '

pressures of 200, 400, 600 and 800 feet of

means manufactured and shall be seemless

6. The asbestos cement sleeves shall be made from]

/7. Cast Ironcollars, saddles, flanges, etc., shall conform -
. ol o
CL Collar, saddles to the B.S.S. No. 321, General Grey Iron
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R TABLE 7-E
TABLE OF CLASSIFICATION AND DIMENSIONS
CLass A CLAss B CLAss C CrLass D
: Nait'f“ﬂ_ al | Test pressure 200 feet head | Test pressure 400 feet head Test pressure 600 feet head | Test pressure 800 feet head Nom"if‘il;gze of
ize of pipe :
“Thich- | External [ Internal | Thick- [ External | Internal | Thick- | External | Internal | Thick- [ External | Internal
ness. |diameter |diameter | ness diameter [diameter | ness diameter | diameter| ness diameter|diameter
actual actual actual actual
in in in in. in in in in in. in. in. in, in. in,
2 039 2:76 1-98 0-39 276 1-98 © 038 2:76 1-98 0-45 276 186 2
S 040 376 2:96 0-40 3-76 2-96 0-50 3-76 276 055 376 266 3 .
4 042 4-80 398 0-47 4:80 3:86 061 4:80 3:58 066 480 48 4 i
5 046 590 4-98 0-55 590 4-80 0-70 590 4:50 0-78 5-90 134 5 %’
6 049 6°98 600 0-61 6-98 576 0-78 698 5:42 0-90 698 518 6
7 . 033 806 7-00 066 8-06 674 0-87 8-06 6:32 1-:03 8-06 600 7
8 057 914 8-00 072 814 7-70 0-96 914 722 " o s 8
9 060 10°20 9:00 070 10°20 862 1-05 10-20 8-10 i - g
10 064 11-26 9:48 0-84 1i-26 9-58 1-16 11-26 8:94 . s i 10
12 068 13'14 11-78 1-00 13-60 10-60 ~r 12
14 078 1522 13:64 1-15 1572 13-42 s % . 14
15 084 16'26 14-58 1-23 16-78 14-32 - x E 5 15 .
18 1°00 19°38 17-38 1-47 19-96 17-02 ” . . . i8
20 1°'10 21°46 19-26 1-62 22-06 18-82 . " 20
21 116 22°50 20°18 1-70 23-12 19:72 - . . 21
24 1°30 2560 23-00 " v axE 24
27 147 2870 2576 P . . & 27
30 1°63 3178 28-52 o 30
3 1°80 34-88 31'28 ive ¢ 33
36 1°95 3796 3406 e e . B 36
40 201 4206 3786 o i — .40
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11. The pipe shall be free from defects and the turned

Freedom from defects : : LA :
and permissible, dimensions given in the__ Table as per
paragraph 10 above.

The thickness of the unturned barrels shall ndt beless than

" Variation in Thickness that specified for the turned ends of the

ends of the pipes shall conform to-the - =

and Diameter. . PiPeB‘
PERMISSIBLE VARIATION IN THICKNESS ' o o
. PERMISSIELE VARIATION EXTERNAL
DIAMETER AT END
Thicknes . Permissible Variation . ‘
1 T
in. in, ! EERE T
Not exceeding 0°45 + 004 _ PN R
046 to 0°59 * 005 1 %
060 to 075 + 006 e TR R
076 to 0093 + 007 ‘
094 to 1°15 + 008
1°16 to 1'50 < £ 009
1°51 to 210 £ 010 )
s |
» . H 1] I
\AEZ. Thelength of the pipes shall be in accordance with the
Length and Permis- following table :—
sible Variation in
Length,
Nominal Size of Pipe Length not exceeding
ft. in,
Up to and including 3 in. diameter 5 10 -
Over 3 in diameter. 13 13

A tolerance of minus % inch or plué 1 inch shall be allowed
on the length of an individual pipe, but the average length of
the pipes shall be not less than the length ordered.

13. The pipes shall be tested for straightness, regularity
of thickness and diameter by being rolled

Test for straightness, '
Regularity of Thickness on a level .ﬂoor or gantry, and by use of
and Diameter. suitable straight edges, gaugesand callipers

which shall be provided and maintained in
proper condition for the purpose. ;

14, The regularity of the internal diameter of every pipe

- shall bé tested by a steel ball or suitable
steel plug, which shall pass freely through
the whole length of the pipe. ' o

. " Ball or Plug Test.
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The diameter of the ball or plug shall beless than the actual f ‘A’
internal diameter of the pipe by the amount given below:— § —

Diameter of Ball or Plug less than actual
internal Diameter

Nominal size of pipe 3
S ; of Pipe by. T

2to 10 01 in.
12t0 21 . 1% per cent
Over 21

; | -1 percent 7
~ 15. The minimum tensile strength of the material of the ;- Reir
Biiriiae Tt pipes shall be not less than 2,240 1b. ;
prshng fes square inch with tested. (See Cl&use 4) i
for hydraulic pressure.

16. Every Pipe shall be %ested in the manner that the Col
pressure shall be steadily applied by approv- . —

Hydraulic Test: o3 means and - full pressure shall be main- f
tained sufficiently long for proof and inspection and shall with-
gtand the following hydraulic test pressures without showin
any lepkage, sweating or other defect of any kind. (See f; ™

Claysé 4). "

The test shall be carried out by a competent workman §
. in the pres?ce if required, of the Purchaser or his represen-. fz.  Di

tative.
\/ Class of pipe l Test Pressure in Feet Head of Water "
| ——
el
A | 200 k! '
)] 400 e ——
C 600 1;.
/ D 800 &’
-
\/ Chapter No. T7'6—R.C.C. Pipes Collars, and Fittings. i In
The term pipe shall signify & hollow cylinder made of & V-
J/ Pipes. cement concrete of uniform internal diamet- & - -

-y

ter and thickness of wall through its length, | i

9. -The term ¢Collar’ shall signify the jomtlng

\/ Collars. pieces similar in construction to the ‘pipe’ P v

described above exeepb that it shall be of ﬁ
suitable short length.

This ghall sionify such ‘Pipe’ hlhhave ne end &
enlarged to torm a socket 1nto which the 3
spigot end of similar pipe shall enter toi

Socket Type.

form a joint.

" 4. It shall represent an ordinary pipe of uniform

\/ el internal diameter and thickness of Wall
SHEL LI __throughout its length,
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Aeinforced cement concrete pipes shall be classified as
‘A’, B’, ‘C’, ‘D’ class as mentioned below :— ’

Class of Pipes JPressure Condition

‘Al Non-Pressure, But will be tcﬁted to
15 feet head when fitted in the. pipeline.
B Tested to 75 ft. Water Head.
'C Tested to 150 ft.. Water Head. >
‘D’ Tested to 200 ft. Water Head.
\// 6. Reinforcing bars and wire in pipes and Collars shall
Reinforcement. be steel free from rust, scale, oil and

grease and shall conform with B.S.S. No.
785 and 1144. :

The amount of reinforcement required in Pipes and
~ Collars shall be as per table given below :—

STEEL REINFORCEMENT FOR "\ *STEEL REmmﬁémnm FOR
P12ES CoLLARS
Spirals | \ St ’:ﬂfﬂ;‘ ‘ Spirals Sgggg h
* Diameter Guage' ] Size § Guage 5 Size g |
2 25 30 20
1 2 3 4 5 6 7 8 9
4 e
LASS Prres AND COLLARS -

Inches fbs. , © o Ibs. | 1bs. Ibs.
V3 | 4] ose | 3en | 280 | 12 | 007 | 316" 36

4 12 | 076 | 316" 294 12 | 010 |- 3/16" *43

5 | 12} 132 316 30 12 | 016 | 3/16” 52

‘/6 12 | 147 | 3ne” 3254 12| 024 | 36" ‘60

7. 12 | 231 | 316" 525 12 | 027 | 316" 67
g .. 12 | 275 | 316" | 535 12 | 034 | 3/16” I8 .

/ - 12 | 314 | 316 64 12 | 039 | .3/16" 80

1 ] 1| oass | e |Lg0 nl oe |4 90

12 11 522 | 4G 102 11 085 | 4G 111

15 | 1] 86|46 | 52| 10| 10 | 13

18 .. 91504 1/4* 160 9 | 228 | 14 1°6




= B
' .-':‘ nd ﬁt
STEEL REINFORCEMENT FOR STEEL REINFORCEMENT FOR BB .S.S.
Prees | : COLLARS BT ardes
. - £ A ' 8I
ight BN
Spirals S;;g‘ljg Spirals l S ’ng‘;fym f- 0. 88
\ ' Sidiamet
: g " s T et s
Diameter Guage g Size 5 Guage g Size !g :
wg cF 2 x|
5= g £5 2
1 3 4 5 6 7

2
CLASS Pipes AND COLLARS

3 14| 181 | 3¢ 467 | 12 [ 031 [ 3)16
4 12 | 190 | 3/16c | 50 10 | 033 | 14
5 12 | 213 | 3pe s25 | 10 | 035 | 316
6 wi 12| 30 [ 36 | 525 10 [ 039 | 316
7 12 |-497 | e | s83 | 10| ose | e
8 2 | 60 | ya 60 9 | o085 | 14
9 wl| 12| 602 | 1y | 76 9| 073 | 3)16°
10 w| 1| 78 | 4c 85 8| ros | 46
12 1 | 1248 | 4G 102 7| 14 | 4G
15 1 185 | 3G 121 6 | 213 | 114
18 9 | 3362 | 3G 187 6 | 224 | s
\/@ CLaASS
3 . 12 (217 | N6 461 10, 035 316
4 oz | 3w | e |-so 9 | os1 | 316"
5 | 10 435 | 36 525 9 | 063 | 316
£ 10 [ 587 | 316 | 525 ] 074 | 306"
7 o 9 ‘7.;51 3/16" 585 8 | 08 | 4G
B w9l |y | e 7| 131 | 4G
9 i 8 | 1184 | 1/a7 70 T | 146 | 14
10 . "3 | 1587 | 4G 85 6 | ros | 14
12 7. | 2416 | 4G 102 5 32 | 14
15 . 6 | 368 | 3G 12'1 4| 44 | 1
It 4 | 6631 | 3G 187 3 8'3!3 14
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v/ 7. The cement used in the manufacture of pipes, collars
¥ and fitting shall comply in all respects with the provisions of .
§ B.5.S. No. 12 for Portland-cement ordinary as well as Rapid _

#t Hardenings. - -
B 8. The aggregate shall comply with the provision of BSS.
8¢ No. 832, For Pipes and fittings up to 36" nominal internal
# diameter including, the whole of the aggregate shall pass
{5 through a sieve having meshes not exceeding 1/2" square.and"

Straight
Rods

ize

g g for pipes and fittings above that diameter, through a sieve
£ nobexceeding §" square. |
S0P 9. The concrete for pipes and fittings made of normal or -

rapid hardening cement shall be composed
of one part by volume of cement (Based
®-on a density of 90 lb. per cubic ft: for normal setting & 80 1bs.
& per cft, for rapid hardening cement) and not more than 4
P part by volume of aggregate. The whole shall be thoroughly
'S & mixed together first in a dry state and afterwards with a
538 proper proportion of clean Water to ensure maximum density
the mixing being done in an efficient manner by a mechanical

Conc:cte.

10. Water and Consistence—The water shall be clear and
i free from deleterious matter and in no case shall the water
csﬁeﬁ’t ratio exceed 0'55 by weight.

11. The concrete shall be used as soon as possible after
being mixed and uo material which has begun to develop a
Wha&l be used in the work.

12.  After the concrete has been placed in the mould and
consolidated either by bumping and rolling or by spinning it
shallnot be disturbed during the period of setting. |
13. Concrete after placing—Shall be protected during
Sg?g from harmful effects of sunshine, drying winds, cold,
. rumhing water and shocks.

: " 14. The pipes after setting shall be removed from the

¢ mould and kept submerged in pure clean water for at least 3
weeks. The pipes then be removed from the tank and kept
wet for another 3 weeks,

' 5. The cover of concrete to all reinforcement shall be
at least equal to the size of the aggregate plus 1/16” with a

i 3 \il?iﬁlum of §".
' 16. All reinforcement shall be accurately placed and
2 means be provided for maintaining its position during manu-
1o § fac}ure.
11 § .7 17. The main reinforcement shall be lapped or welded in
7 8§ such a way that such joints shall be equal to the strength of
: i the barg used,
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18. The mould shall be s

uch that the form and dimensions
of the finished work are accurate the surface and edges clean

s‘tnjl' true, the ends square with the longitudinal axis,

19.- Tamping, pressure vibration, bumping, and rolling
centrifugal action or other effective method shal] be used tg
consplidate the material such that the finished work on

1\3?&- ing represent dense and hemogenous concrete,
20. The nom

inal internal diameter, thickness & weight

of different clagses of Pipe shall be in accordance to the
ta.b;e- given. below :— :

/ A N—n. B —TesteD TO C—TesTED TO D—TesTED TO
_ B PrEssurs 75-Head 150-Head 200 Head
Z | Do~
S 1S Thicke | Tneks | Weight | THISk- | gyyjgp | Thick gy
——e ‘ ) -
Inches | Inches lbs, Inches 1bs. Inches 1bs, Inches 1bs,
1 3 1 14 1 | 14 1 14 1
2 4 1 18 1 | 13 1 18 1
3 5 1 21 1 21 1 21 1 10
4 6. 1 fa 25 1 25 = 1 25 1
Spotee IS g 1 32 | 112 50 95
6" ‘,9”' i A T 36 1 1/5/8
7] 10 % ,,'-!‘”8 "'“.42‘\.;. 118 2 | 112 60 62
81 12 . 136 54 -1 1-3/16 54 | 112 70
9115 gt - g 1-1/4 ol | e w | 92
0 18 ) ilyg | g 1-3/8 95 2 114
11 '. 2 ._'1-3/‘8‘ 108 | 1378 108 -
12 24 ‘1-1/2' 121 1-1/4 121 ¢
B2 | s 1-7/8 155 -
M1 30 | 1.5 158 | 1-5/8 158 "
131 33 | 134 180 | 1.3/4 180
16| 3 2| 2
7139 124/6 | 208 ; .. ;
B @ |2 |y . .
191 45 2-3/8 400 ‘ i .
01 48 | 242 | 455 . -

o

o

pAad

2

: Upto9i
> Up to 12.
Above 1§
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1siong Standard lengths A, B, C, Class .
clean ~Pipes up to 9" bore = D5f. )
. ‘/éip s of 12" and 15" bore - = 6ft. or8ft.atop-
olling / . tionof the Contr.
f ;’g Pipes over 15" bore = 8 ft.
Variation in thickness and weight of ‘A’ Class pipes. The .
: & pipes of 21" bore and above, thickness may be slightly more
31%%11: B than these specified with proportiohate increase in weight. -
Class of Pipes Proportion by Volume
Head c = B A
3 A 1 ! 2
Weight B 1 L !
' C 1 1 1
1. D | 1 1 1
21. The internal diameter of any pipes throughout the
effective length shall no where deviate from the nominal
10 internal diameter by more than 1/8” up to and including 19”
§ diameter and by 1/4" up to including 48 inches diameter pipes.
s B 22. The radial thickness of the wall of a pipe or fitting
¢~ shall no where vary as under :—
62 . Pipes Diameters Inches Variation in Radial Thickness
92 2 3 to 18 +1/16 inches.
20 to 36

+3/32 inches.

+1/8 inches,

3 /33 to 48
v 23. The standard len
i be as under :(— '

gth of A, B, C & D Class pipes shall

CrLass oF Prres A, B, C & D.

I
{7

Diameter
Standard % ength Length
Up to 9 inches 6 ft.
Up to 12-15 inches 6 ft. or 8 ft.
Above 15 inches 9 ft.
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/ 94. The internal diameter of the Socket or Collar of a

cuﬁd1t10n therein,

V' 98.. Fractures or Cracks passing through the shall except
that an end Crack not exceeding the joint depth or a fracture
that at its deepest point does not exceed the depth of the joint

or extend more than 10 per cent around the depth ecircum- . |

fe}"ance shall make the pipes liable to rejection.

/ 99. Allowable fractures or Cracks mentioned above if

exist in more than 5per cant of the plpes inspected shall make
the supply liable to rejection.

/30. ' Defects inthe judgement of the Engmeer that indicate

imperfect mixing, placing and curing shall mak? the pipes
liable to rejection. :

31. Exposure of the reinforcement indicating ~misplace-
ment of reinforcement shall make the pipes liable to rejection,

pipe shall be such that minimum clearance between the § tionf);:
inner surface of the Socket or Collar and the outer surface-of § .-
the Spigot of the entering pipe, when the two pipes are placed § .
concentmcally shall be not less than the amount set in below 3
for the appropriate diameter of the pipe :— mould
_ . . ' _ Janua
No. | Nominal Internal Diameter of Pipe | Minimum Clearance between Spigot and of dat
Socket or Collar appro.
has be
1 3 to 9 inches 38", also
g * ) » _ 4
. 2 | 10to 8 inches - 5/8 - certi fi
3 24 to 48 inches and above 3j4” it ﬁt-bing
95. The standard length of Collars for Class A, B Cand D. § CERS
pipes shall be as detailed below :—
CLass, A. B. C. and D.
w
No. Nominal internal Diameter of pipe Length of Collars 4
. f order.]
1 | 3 to 12 inches 6" s No.
2 | 12to 18 inches 8” E Were n
3 19 to 36 inches 9” |
4 | 371042 inches 10”
5 | 43 to43 inches 12"
Fal
\/26. 'The thickness of the wall of a Collar or a Socket | 35
shall be the same as that of the appropriate diameter of pipe § senabl
in ,the respective class. Eatiin g:
V97, All the pipes and fittings shall be tested for Hydraulic § sampli
test, Absorption test, Crushing test, as per Appendix A with §

E the tes
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‘:eﬂ? f-,ha 32. Thesupply of pipes or fittings shall be liable to rejec-
r U‘;. g tion if they have not been -allowed-to-mature under suitable -
placed § conditions for a period of at least of 6 weeks.
1 below 33. Each pipe and fittings shall be impressed while being
moulded with the day, nonth and year of manufacturee.g.,25th
January 1955, or with other suitable means of indentification
ipigot and of date. The character shall not be less than 3/4 inch high and
approximately 1/16 inch deep. Where Rapid Hardening cement
as been used each pipe or fitting made from such material shall
also he'marked with the letter R. | '
4. The manufacturer of the pipe or fitting shall furnish a
certificate, confirming the date of manufacture of the pipe or
fitting comprising the order, in the form given below :—
and T3 CERTIFICATE AS TO COMPLIANCE WITH BRITISH
’ STANDARD AND DATES OF MANUFACTURING
OF PIPES FITTINGS
————— We hereby certify that the
concrete pipes/fittings supplied by us te your
S B order No and referred to in Delivery Note
No. Comply with B.S.S. 556 : 1945 and
were made during the month of
Signed.
Dated the -
. FIRM SEAL
t? ;i;;’ 35. The Engineer, or his representative shall at all rea-
sonable times have free access to the place where the pipes and
_ fittings are manufactured, for the purpose of examining and
aulic. sampling the materials, pipes and fittings and for supervising
with the testing and marking. |
36. The manufacturer shall provide free of charge every
zeept facility and all labour required for such examination sampling,
cture mspecting, testing, and marking before delivery.
joint 37. The manufacturer shall provide and maintain in good
cum- working order suitable convenient and accurate apparatus for
testing sample pipes and fittings. |
‘e if _ 38. Ifthe manufacturer fails to provide suchsaid facilities
nake ¥ at his work for making the standard prescribed tests embodied
g in B.S.S. the manufacturer shall bear the cost of carrying out
lcate § the tests elsewhere deemed fit.by the Engineer. :
ipes 4 39. The pipes and fittings shall be made to this specifica-
¥ tion and B.S.S. and the manufacturer shall furnish a Certificate
lace- g that the pipes and fittings have been made in all respects in
bion, E accordance and comply with the requirements of this specifi-

g cation.
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\/ APPENDIX A

: ' _ Tests For PipEs AND FITTINGS

The pipes and fittings shall be subjected to the followings tests :— 6 Gener
Hydraulic Test—The Pipe shall _with-stand an internal hydraulic g
pressure as per specification clause No. 5 applied on the barrel without §
showing sign of injury or sweating. The pressure shall be applied at a rate §°

not exceeding 10 Ibs. per sq. inch in 5 seconds, and full pressure shall be Descr
m-%-i}‘tained for at least $ minutes. - E  spur
Absorptior Test—From each pipe selected, a test piece of the full |
thickness of the pipe and approximately 4 inch square, all edges being g
broken shall be taken. ' E oo
_ pigot
The test pieces shall be dried for 72 hours in a suitably ventilated [ &
drying oven the temprature of which as measured by a thermometer suspended ¥ SHOH
centrally in between 185° and 204°F 85° and (95°C). On removel from duri

oven they shall atonce be weighed and immediately submerged in water, the §
temperature of which is between 58° and 64°F (14°4° and 17°8°C) for a §
period of 10 minutes at the end of which time they shall be taken outimmediately §
wipsd with a dry cloth for a period of 4 minute, and again weighed They §
shall then be submerged in water again for a total period of 24 hours, atthe [
end of which time they shall be taken out, wiped with a dry clothand weighed. E
The increase in weight by absorption of water in first 10 minutes shall not
exceed 2'5 per cent of the dry weight of the test piece, nor shall the total
al:‘yrption exceed 6'5 per cent of dry weight.

Crushing Test—Each selected pipe shall be placed centrally between }
and with its longitudinal axis parallel too, two hard unyielding bearers of |
6 inch width, with rubber packing 6 inch wide and 1inch thick between the §
bearer and the pipe.  The bearers shall extend the full length of the pipe. §
The total load shall be steadily and uniformily applied starting from zero
at a rate not exceeding 112 lbs. per ft. out any sign of failure for at least
1 mfnute to a minimum load of 1350 1bs. per ft. length.

Sample for testing—(i) For Hydraulic Test 2 per cent of the pipe or
fittings when the batch comprises 500 pipes or fittings or less and if the batch
comprises more than 500 pipes Or fittings 2 per cent of the first 50 and one
pipe or fitting from every 100 or part thereof beyond this number. This

applies-to A and B class pipes only. Every ‘C’ class or ‘D’ Class pipe shall
be tésted to the required pressure.

(i) For absorption Test—From each batch of 100 pipes or fittings or
less Aumber three pipes. ' '

(i) For Crushing Test -2 percentof the pipes when the batch comprises
500 pipes or less and if more- than that 2 per cent of the first 570 and one
" Pipe from every 100 or part thereof beyond this number.

* N Conditions —Should all the pipes selected as in (7), (i), (iii) above, pass
the.test the whole of the pipescomprising the batch shall be deemed to com-
ply with this test,  1f one pipe fails the purchaser or his representative
may select from the same batch a further similar number for testing, andif |
all such further pipes comply with the test the whole of the Jipes comprising |
the batch including these which have passed the test, shall be deemed to

comply with this test. If any one of the pipes sclected from the retest fail,
- then the whole of the batch presgnted may be rejected.

Genel
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No. 7?7_—Humes'teel Pipes. | |
1. Inareas, were scale coltects on Trom Pipes, Humesteel

a . pipe shall be laid in preference to C.I. or

g t— eneral. . sl

X ; _ ~ -steel pipe. ‘

ydraulic . -

- without 2. The humesteel pipe consists of steel pipes with lining

ata rate —— - of 4" {0 1" cement .mortar lining inside and

B AL hE PPO%  outside. The lining shall be centrifugally
spun on the pipes. e : )

f the full : - By y : '

1es being 3. The ends of the pipe shall be provided by welding -
g M. 8. Spigot ‘and Socket ends to the C.M.S.,

pigot and sockets ends. . . g

entilated T care of the pipe to give a water tight

1spended metallic joint, which shall be protected by a concrete covering

vel from during laying. = .

:a&te? the No. T-8—Large Mild Steel Mains .

mld{’a’t;}y B 1. Where the main size exceeds 30” i/d M. S. Plates are

1 They Senseal fabricated into pipes by welding or rivet-

rs, at the e ting.

‘flgll"]gh:gi 2. Internal rivets should always be counter sunk.

the total 'Method of rivetting.

(a) For low pressure Pipes—Single rivetting with lap
betweer joints be adopted both for longitudinal and circular joints.
s sﬂ;’g (b For High Pressure Pipes—Single or double butt strap
he pipe. joints with multiple line of rivets be adopted. For circum-
om zero ferencial joints, single butt strap joints are quite efficient.
at least 3. The thickness of the “plate shall be worked out both

. Piste Thickgess: as to internal pressure and external pres-
Plgetoii sure.
1€
an aofle (a) For KExternal Pressure.
“. This 6 ..\ B3 !
pe shall T = d. (-— P)

. E
tings or Where + = thickness.

. d = Diameter of pipe in ft.
:‘I’lgr?:g P = Uniform external pressure inlbs Square ft.
~ E = Modulas of elasticity inlbs. Square inch.

ve, pass (b) For internal Pressure.
:Icl)t;ct)in‘:; The thickness shall be worked out for hoop stress equal to
e andif twice the working pressure to allow for water hammer.
iprising 4. Where the pipes are resting above ground, they shall be
gte?a:f: Suppassion Bl supported on a footing of bricks or concrete

o

’ at intervals of 20 ft. to 60 ft. as directed
by the Engineer-in-Charge. . -




ED)

5. Expansion joints shall be provided at every 200 ft.

- which may be done by a flexible flanged
coupling of such width or material thick-
ness that it may be stretched or compressed in the direction
of pipe axis the necessary stress relieving movement being thus

allowed. Bends should be of long radius to avoid damage to
the metal by flexure.

6. Exposed pipes shall be . painted with light colour

bitumastic paint to reduce heat absorp-
© tion.

Expansion joints,

Painting.

7. Protective lining of cement monter. 1 : 1shallbe gwen
Protective Coating.

in-Charge.

2k C A N bk p sy L e

inside the pipes as required by the Engineer- g ls.com
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APPENDIX ; g
Pipe LINING AND PROTECTIVE COVERING ~ . ! o
The A, W. W. A. specifications  (1908) - for..bell-and-spigot cast:iron
' pipe and fittings required-a ' coating in-F°rside and
Pipe Lining and Pro-  Oulside of coal-tar piich varnish.,  Castings are.
tective Coatings. heated to 300°F and then dipped for at least
5 min into vats cortaining the pitch and a‘small

; ':'l‘, amount of oil also at about 300°F. A coating of about 1/32 in. isthus produced

for a single dip. Asphalt is sometimés used in place of coal-tarpitch for dip-

#E  coatings. Coal-tarpitch coatings are more durable then asphalt coatings
' for underground water pipes after the pipes are in service, but they are
. more subjectto damage in shipping und handling the pipes because the
T temperature range between the brittle and softening points of coal-tarpitch .
B usually does hot exceed 45°F, whereas asphalts have range of 120°'to 130°F. -

Nearly all bell-and-spigot water pipes are furnished with dip coa i.gsunless

fi= more «fective coatings are specified.  Flanged pipe is commonly furnished

with dip coatings unless miore effective coatings are specified. . Flanged pipe
is commoaly furnished without coating.

Two types of interior linings for cast-iron pipe are being wide'y used

£ for corrosion protection, viz., special bitumeinous lining with inart fillers

and cement linings. A well known example of the former type is Bitumastic
Enamel, which consists of a coal-tar-pitch base and finely divided mineral

| fille’s. When the enamel is applied at the foundry, the pipe is first coated by

the regular dip method and after cooling is placed in 2 horizontal turningrig
and revolved at high speed. A trough carrying tte hot enamel is then inserted
into the pipe and turned over, the coatling being thus deposited on the pipe
surface to a thickness of about 3'32 in.  The susceptibility of this co2 -tar-
pitch coating to temperature changes is somewhat modified to suit part cular
climatic conditions by the use of a fluxing oil.  For lining pipes in the field
with Bitumastic, a portable rolling rig may be used, for reconditioning old
pipes in place, the coating may be brushed on if the pipe is 30 in, or larger
in size. In both cases, the pipe is first cleaned thoroughly, dried and then
primed by brushing on a cold bituminous solution.
Fittings are lined by hand brushing, The temperature of molten lead
used for joints should be kept less than 800°F to prevent injury to Bitum-
astic lining. '
The American Standards Association tentative specifications (1930) for
cement lining for cast-iron pipe call for minimum thicknesses of 1/8in. for pipes
4 to 12 in. in diameter and 3/16 in. for larger sizes. A satisfactory mortar
may be obtained with 3 parts portland cement to 1 partsand. Pipe to be
lined with cemznt should not be pre-coated with tar or asphalt and should be
cleaned thoroughly. New pipe is camant lined at the foundry by the centri-
fugal process, the method being similar to that used in applying Bitumastic
lining. Fittings are lined by hand brushing. Waen water is first upplied
to cement-lined pipz soms free lim: and other materials are leached out of
the cement and cause hardness and alkalinity in the water, This effect usually
lasts for only a few days but may continue if the water is soft and corrosive
and resu[t in the slow disintegration of ths lining. Smaller pipes may be piven
hot tar dip coatings after the oement lining has set, but for larger pipes the
expansion to the heit may result in breaking the bond between pipe and
cement. Bituminous paint may be used with larger pipes.

Cement lining of small pipes'in place (upto 12in.) may be acce mplished
by 1he Tate Process, in which mortser dumped into a secticn of the pipe is shap-
ed into lining by means of a mandrel which is pulled through the pipe. Pipes

large enough for men to enter may be lined in place by hand or by 2 special
centrifugal machine. > I prese By y 25p
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CHAPT.ER 8 .
PipE LAYING AND JOINTING

No. 8. Excavation and Trenches for Pipe Work

1. The lines of trenches for all pipe lines shall be carefully
Alignments of trenches, . et out to suit the ahgnment of the pipe-

cover, etc. - lines. The trenches shall be carefully trim- |

med at sides and bottom so that the pipe lines, when laid
(except where the trench is cuf into rocky ground) shall rest
on the natural bed of the trench throughout their full length.
Shallow joint holes being left for the joints, where necessary.
Where pipe lines are to be laid in the ground in the plains the
depth of cover, i. e., the normal distance from ground level to
the topofthe pipe lines shall be kept at about 2-—9” and shall
never be less than 2'—67 clear except when for any special
reasons the Engineer-in-Charge directs in writing to the con-
trary. In the hills the depth shall normally be about 3'—0”
and shall never be less than 2’—8", unless for any special rea-
sons the Engineer-in-Charge may Bnd it impracticable to do so.
In special cases, for example where the subsoil is heavily im.-
pregnated with corrosive substance pipe lines may occasionally
have to bs laid on the surface, if traffic and other conditions
permit. In such cases the pipesshall be supported on dwarf

blocks of concrete, bricks or stone where necessary in the opi- |

nio /of the Engineer-in-Charge at intervals of 8 to 10 feet.

2. Unless otherwise directed or permitted, not more than
Lengths of trenches. to be 100 feet length of any ‘trench in built up
kept oprn. areas or 300 feet in open country in
advance of the end of the pipe line already laid shall be opend
at any time and all work shall be doue in open trench or excava-

tion. No tunnelling shall be done. except with the consent of -

the Engineer-in- Charge

3. Where necessary, the contractor shall support the sides
Timbering of Pipe'Tren-  Of the pipe trench and other excavation
ches. by suitable timberingand the trench sides
shall be close timbered wherever the Engineer-in-Charge may
-so desire, without extra cost. Ordinarily timbering shall be
removed as the work proceeds and the trenches are filled up

after due test but it may be necessary in certain cases toleavesa +:

certain portion of the timbering in the ground in which case the
contractor shall be paid for the ¢ost of such timbering at the
rate provided in the -contract schedule of rates; but if the

_necessity for leaving the timber in has, in the 0p1n10n of the k
: anmeer m-Chs.rge, ansen from - carelessness or neglect or 4
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lack of skill; en the part of the econtracter;-the timber so |
ordered by the Engineer-in Charge to be left in the trench
shall not be paid for. : ;

- The kind and quality and dimensions of the timber used
shall at all times be subject to the approval of the Engineer-
in-Charge. The contractor shall furnish and maintain such
planking, poling boards and wooden braces or struts as may
be required to support the sidez of the excavation and to -
prevent any movement of the ground. '

The Engineer-in-Charge may order additional supports to
be putin at the expense of the contractor and the compliance
with such order will not relieve the contractor of his respon-
sibility for the sufficiency or otherwise of such supports. Great
care shall be taken to prevent voids occurring outside the
poling boards but if voids are formed they shall be immedia-
tely filled and rammed to the satisfaction of the Engineer-in-

Cl\l%ef |

. The operation connected with the removal of timber-
ing shall not endanger the pipe linés alre-
ady laid, and other structures, buildings
or property whether public or private. The right of the
Engineer-in-Charge to order poling boards and struts, etec.,
to be left in shall not be construed as creating any
obligation on his part to issue such orders and his failure to
exercise hisright to do so shall not relieve the contractor from
any liability in respect of damage to persons orproperty oceur-
ring from or upon the work of laying the pipe lines, occasion-
ed by negligence or otherwise arising out of a failure on the
part of the contractor toleavein place in the trench sufficient
timbering to prevent any caving in or moving of the ground

Removal of Timber.

L/a,da'a.cent to the bank of the trench.

5. The rates included in the contract schedule of rates
for pipe laying work are inclusive of all
work required for shoring up of the buil-
dings along or near the trench which are likely to be endan-
gered by the execution of the work.
/6. In excavating the trenches the road metalling, stone
. or brick pavement, kerbing, turf, etc., shall
be placed on one side and shall be preserv.
ed for reinstatement when the trench is filled up. The surface
of all trenches through private property shall be restored and
m_,aintg.ined to the satisfaction .of the owner and if he is
dissatisfied, to the satisfaction of the Engineer-in-Charge.

The contractor shall grub up and clear the surface over
the trench but the cutting of any live fence or tree in the line

Shoring up of butdings.

Opening out trenches.
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of trench shall be done with the apprdval of the Engineer:in- § pipes
Chazrge.

Bk LT G S
i m r= 7t

: allow
7 The contractor shall provide and carry out as partof f shalll
. for e contract all pumping, bailing out or  then
f:{i%??fear}m&s. water Irom  yemoving of water accumulated if g eer-un
trench during the execution of work in ¥ It
such a manner as will neither cause injuries to the public § any t
health nor to private property and no extra amount shall be [ red, tl
paydble for such work. | ‘ E  expel
8 The maximum width of trenches for measurement § dire
: purpose shall be taken as shown on the [ 1
Width of trenches. diagrams following b | .
1 II 111 i‘ Refillin
For pipe lines up to  For pipe lines For pipe lines § below
and Including 14" 2,24” and 3"i/d. over 3"i/d. * 1
i/d. P arour
1—20" + DEPTH->1 1+-22" + DEPTH 51 124" + DEPTH~1 § thet
10 0 10 | descri
é_ i
' ’m% b B positi
3 @ : ‘ it med i
«4 g : B¢ shall
Sf cEPTH 3 E: ches,
% 1
‘ . mater
7 * 7 : v § after

_ E - surfac
If the actual widths of trenches are less than shown on- | ';;‘gp oc;;.
the diagram above, the actual volume of excavation only shall m_r
be measured and paid for. If the actual widths are greater -
than those shown on the diagrams above, the widths to be Eis
measured for calculation of volume of. excavation to be paid iy
for shall be'in accordance with the above diagrams. |
9, The trenches s_ha,ll be dug to such depth as t‘he Engineer- E
™ Pepth of trenches. in-Charge or his authorised subordiate 3

may direct. from time to time but the '-
normal cover shall be not less than 23 feet. The bottom of °

the trench shall be properly trimmed off to present a perfectly
plane surface and all irregularties shall be levelled. Where
rock and I_arge stones or boulders are encountered, the trench
shall be trimmed to a depth of at least 3 inches below the level 3

_at which the bottom of the barrel of the pipe is to be laid and
filled to a like depth with stone broken to pass through a 3" L
soreen and well rammed to form a fair and even bed for the S i -



1eer-in.

part of
out or
ted if
‘ork in
public
181l be

ement

n the W

‘ines

n on
shall
eater
to be
paid

neer-
diate
t the

ectly
‘here

447

. pipos: Joint holes shall be excavated to such dimensions as will-

allow the joints to be well and thoroughly caulked. Joint holes
shall be paid for on the basic.of actual measurement subject to

the maximum dimensions being to the approval of the Engin-
eer-in-Charge of the work.

It is to be clearly noted that should the contractor excavate
any trench in good ground to a greater depth than that requi-

- red, the extra depth will have to be filled up at the contractor’s .

expense with such material as the Engineer-in-Charge may

diregt:
\)itg). After the pipe have been laid, jointed and tested and

| proved to be water-tight, the trenches

shall be refilled in the manner described
below.

The first foot of filling material immediately above and
around every pipe shall be put round the pipe or thrown into

the trench until the ‘same has been protected in the manner
described above.

After the first one foot of'material has been placed in
position, the remainder of the material is to be put in and ram
med in layers not exceeding 6” at a time and sufficient water
31}113,11 be used in addition to aid the consolidation of the tren-
ches.

Trenches shall be filled to their origin al surface, surplus
material being removed by the contractor at his own expense
after the trenches have finally settled. All kerbing and other
surface work, paving and metalling shall be reinstated in as
good condition as before disturbance or the execution of the
work and any deficiency in the filling material or in the kerb-
ing, paving and metalling, resulting from theft or any other
cause whatsoever shall be made good by the contractor at his
own expense. Before his final bill is paid the contractor shall
make good promptly at his own expense any settlement that
may occur in the surface of the roads, foot paths, yards, gar-
dens, etc., whether public or private, caused by the trenches
or other excavation not having been properly filled up and
consolidated and he shall be liable for any accidents caused
thereby. He shall also repair and set right at his own expense,
any damage done to property and such work shall be carried
0113.13 to the full satisfaction in all respects of the owner there-
of. ,

Where sluice valves, air valves, etc.,; are to be fixed in the

ground the depth shall be such as to leave the top.of spindle
caps not less than 6” below the surface of the road.
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11. See excavation under S'ewera.ge‘. Chapter 13 of 't;his.f,f‘
' volume. o

Excavation in deep tranches
and below water level,

\/f2. The various materials excavated to be separated and
Material excavated stacked, so that in refilling they may be l"7
l R again relaid in the same order, and thus g

the least possible damage be done to public roads, cultivated f
fields, ete.

o £
\//‘13. Necessary fencing, boarding, strutting, and watch- §
Lighting and Fencing. men shall be provided by the contractor: 3
~at his cost without any extra payment.§

He shall further provide red flag in the day andred light in the §
night in the ends of excavated trench. E

\,,»"'i 14. The contractor shall provide all safety measures, as
' instructed by the Engineer-in-Charge for f
Accidents and damage to  the protection of property and life from f¢
the property and life. v . 5
any accident and damage without any g

extra claim and even after all the safety measures, if any acci-
dent or damage occurs it shall be the entire responsibility of the
contractor to make good any loss or stand to litigations.

No. 82— Laying and Jointing of C. I. Pipes.

1. The pipes shall be laid out along the side of the trench, |

, : each pipe in its proper position for laying
RIERINE S B with an extra Ppiplza aliter every 20y ! tg E
allow for cutting. Where the trench crosses a road or place §
where such distribution is inadmissible, the pipes shall be stac- §
ked in heaps at each end, sufficient to fill in the length. E
Small pipes below four inches diameter may be stacked in §
heaps at every 100 feet. {

2. The pipes before being laid shall be brushed throughout §
to remove any soil or stones that may have §
. accumulated therein, the inside of the socket
and outside of the spigot being carefully cleandd. For small f
pipes, they should be titled up to remove any accumulation. g

\lr 3. The pipes shall be lowered singly (or in pairs if the.
. A Engineer-in-Charge shall so direct in writ- §
aying of the Pipes, - ing) into the trench and each pipe, before
*  Somsiils sl Valves, being laid, shall have all sand, dirt careful-
ly- removed from the. inside thereof for which purpose proper §
brushes shall be used. care being taken that the coating is not I

Preparation of Pipes.
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damaged. The pipes shall be'slung and struck with a hammer -
end also carefully examined to see that they are free from
cracks and other defects and after they are laid in the trench a
strong plug shall be provided and fixed to-each open end of the
ipelines in order to keep them free from all extraneous matter.
he pipes shall be properly driven home and joined together
and shall be properly bedded throughout their whole length.
All pipes shall be laid perfectly straight from bend to bend,
except where the Engineer-in-Charge shall deem it necessary
that the pipes may be laid on the sweep according to the curva-
ture table given in Table No. 2, at paragraph No. 16 of the
specification, Pipe laying and jointing shall proceed from one
end of each pipe line, but if such pipe line isintended to be laid
in or on sloping ground, the starting point shall be at itslower
end and the pipes shall be laid uphill with socket ends leading.

Where found necessary by the Engineer-in-Charge the
contractor shall be required te provide and erect sight rails
t0 enahle the pipe line to be laid to correct lines, levels and
gradients. '

All tool marks on the sockets and also other marks and
patches on the pipes shall be painted with pitch or tar to be
provided free of cost by the Engineer-in-Charge before earth
filling is done. Cost of labour in painting tool marks on
sockets, ebc., is included in the rate to be paid for jointing
work, and no extra will be allowed. All slunice valves, air
valves, Hydrants and vertical branches shall be fixed perfect-
ly vertical in all cagses. All horizontal branches and trees
shall be fixed perfectly horizontal.

4. The socket joints of the pipes and special castings
— shall be made with lead and best white Pakistani

e 010 spun yarn, The joints shall be made by forcing
the spigot end of one pipe into the socket end of the prece-
ding one a gasket of spun yarn being then driven and caulked
into the bottom of the joint tokeep the pipes concentric. The
gasket shall either be driven in complete rings, the length of
yarn to form each ring being carefully measured and cut before
hand to ensure a good fit or, better still a spiral coil of yarn
ghall be inserted. In the former case, care shall be taken that
the joints of the successive rings do not coincide. Each ring
shall be packed with a thin steel “yarning” tool and then
lightly hand caulked to ensure that bhe yarn is solidly packed.

No short pieees of yarn forming less than a complete ring
shall be used. ; :
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The yarn shall be caulked to such a depth as to leave | and fi

clear the following depths measured from the faces of the §i olean
sockets given in the table J¥0. 1 below for the lead joints:— § 6.
| | TABLE | b Caulkin,
1(d of pipe Finished depth of lead joints ® cnifor
2" ’ ' i 4 R . E chisels
24 ‘ . Ji%n § vary i
2,, :lg” g the 1
5 o B 15" £ 1/61;};E

6” ! 1%” 7 l d
e li_# A eages
8" 1 %f! '5 an an
911 1 % " , 'I
10" 2" i unifo:

12" 2"

b T

5. The lead for the joint shall be melted in a snitablelead B octd;

foogopen PO in a special grate or “devil” or over a fur- § /i
Leading the J010t nace provided close to the joint. The outer . :

end of the socket shall then be closed either §§ Flanged

by means of a thoroughly kneaded clay gasket stifiened with E. for

a core of yarn in the case of small pipes, or by a hinged: iron § g?:gﬁl
ring or by a clip or asbestos composition ring fitted over the & N I
spigot against the face of the socket and pulled up tight by DNers
a thumb screw at the top of the pipe, a small “pond” about 5 B o1
or 6 sqaure inches in area by about 1 inch in depth being for- i gnan;
med in the clay at the summit of the pipe with an outlet in- & paint
to the top of the joint. The molten lead shall then bé run in- &

to the joint either from a metal ladle or directly from the lead
pot to completely fill up the jointin one operation, Care shall
be taken to have sufficient molten lead in the pot for each joint
before statting the operation. All partially filled joints shall be
cut or melted out and the whole joints shall be refilled com-
pletely with lead at one running. To ensure that the joint
18 completely filled with lead the “pond” at the summit of

the pipe shall be kept filled to the brim in course of pouring
the molten lead. ‘ .

" The internal surface of the olay gasket or metal or as-
bestos ring shall be levelled off to leave a uniform fillet of

lead projecting on -the face of the socket all round to the
extent of not less than 1/4 inch. :

Before making any joint, careﬁahall'he ta;ken to remove
all thick bituminous material or coal tar from the spicot end
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leave BB and from the inside of the socket. Both shall be thoroughly -
of the @ ocleaned and dried before the joint is made. = . i
is:— o 6. After the lead has solidified in the joint, the clay
5 i gasket or the ring shall be removed and the joint
& " caulked by hammering up the face. of the lead
# uniformly with a series of at least three special caulking
W chisels, the thicknesses of the caulking edges of which shall -
® vary from a little less than 1/8” to just under the width of -
# the lead joint shall be set back by caulking, not less than
#  1/6th of an inch inside the face of pipe socket. . 1 -
A7 Each caulking chisel shall be kept perfectly true on. the -
¥ edges and the surface of the working face shall be formed at
: an angle of about 80° to 85° to the back of the tool.
The finished face of each lead joint shall bé smooth 'and
ff uniform all round and shall not show any tool marks:
18 The caulking hammer shall be of steel with hexagonal or
>lead W  octagonal face, weight 1} 1bs, with short wooden handle, |
t) 1511;1:1' /%1 . These shall be made using 1/8” rubber insertion joint-
iSher | 1 \/ Flanged Toints. 108 discs a-gcura.tely cut. The bolts ,of- the joints
with & .~ are to be tightened up systematically and: nini-
iron B formly in such & manner that the tension in all the bolts
‘he X shall be similar and there shall be no tendency to distortion.
it b 1 No bolt shall be stressed beyond its elastic limit and no spa-
S t35' § oners othdr than British 8tandard pattern shall be allowed
for. [ nor shall any appliance for lengthening the leverage of any
bin. spanner be permitted. All flanges with their bolts shall be
nin. § DPainted with 2 coats of pitch or tar to be provided free of
lead = 1 cost by the Engineer-in-Charge before the earth filling is done.
shall £ 8. All'bends shall be properly fixed and secured in the
oint § | / Bends. trench so that no risk of movement thereof shall
llbe $ take place due ‘to the thrust of the water. For this purpose
oM. g o block of cement concrete (1 :4 : 8 with brick ballast aggre-
oint | gate) length about 2 feet, depth equal to the diameter of the
; of ®  pipe and width being that of the excavation on that side of
ting £ the bend, shall be provided on the outer side of each bend,
&  Careshall be taken to ensure that each lead joint or flanged
as. §  Joint is fully exposed so that it can be caulked or re-caulked
bof @  cesily without interference due to the concrete blocks.
the £ 9. After each section of the pipe line has been complet-
\/ Testing. ed it shall be tested for water tightness before
r = : being covered in. -This can be done by closing
3:1'3 b water. The pressure should then be raised by means of a

valve, back flange, cap or plug and filling the pipe with water.
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The pressure should then be raised by means of a small hand § \A
- force pump till it registers 15 per cent above the highest & ...,
working pressure in the section, and the test pressure should §
be ascertained by means of a reliable gauge. When the pipe E-

is laid on any appreciable gradient, the testshould be carried : f pluge

at the lower end of the sectioa.  Any leaking joints should ' pressi
be made good, and the above test re-applied ‘until no further . ~shall
leaks are apparent. | ' F not b
10. TABLE SHOWING MINIMUM. RADIl OF CIRCLES OF CURVA- § 0.4
TURE TO WHICH B.S. SPECIFICATION, SPIGOT AND SOCKETED, § 10
CAST IRON PIPES WITH PLAIN SOCKETS FOR RUN AND '" Eﬁ;‘;ﬁ
CAULKED LEAD OF VARIOUS DIAMETERS SHOULD somel
BE LAID q
Internal diameter Laying length  Radius of circle of § MNew M
of pipe curvature. i
9" 6 ft. 150 ft. the jc
23" 9 ft. | 216 ft. Wh
3" 9 ft. | 216 ft. cloth,
4" 9 ft. 216 ft.  f shall
4" 12 ft. ' 288 fr. - f 90
5" 9 ft. 252 ft. B of the
5 12 ft. 336 ft.  f - shal
8" 9 ft. - 252 ft. y \/l:.l
8" 12 ft. 336 ft. E Weight
gry - 9 ft, 200 ft.
7° 12 'ft. 387 ft.
8" Rk 329 ft.
8", 12 ft. 438 ft.
9 9 ft. 367 ft,
9 I 1 % 490 ft, ?
100 - 9 ft. 406 ft.
" 107 - 12 ft. 540 ft.
12t 9 ft. - 490 ft.

12" gow 12 £t | 853. ft,
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11. Old pipes, when used, shall be thoroughly fested for

soundness and  cracked portions cut out.
Incrustation shall be scraped out, and all
holes in pipe walls shall be thoroughly
plugged up by screwed plugs and pipes tested under hydraulic
pressure, equivalent to a head of at least 300 feet. The pipes

shall then be dipped in hot Angus Smith’s Solution and shall
not be used before one week, :

Use of old pipes

2. For turned and bored joints, the joints shall be care-
Turned and  boted fully = cleaned and then smeared with
joiats. Russian tallow, the spigot end of one pipe
being placed in the socket of the other and driven home by
three or four blows of a wooden mallet. (The wpext pipe is
sometimes slung on a rope and used for this purpose).

13. Flanged joints shall be made by painting the facing
of the flange with red lead freely an

fi joints. : i
New flanged joints boltmg up evenly on all sides. .

A thin fibre of lead wool may be very useful in making
the joints water-tight, where facing of the pipes is not true.

Where packing must be used, it shall be of rubber insertion
cloth, three ply, and of approved thickness. The packing
shall be of the full diameter of the flange with proper pipe hole
and bolt holes cut, and even at both the inner and outer edges.

Where the flange is not fully faced, the packing shall be
of the dimension of the facing strip only. Its proper placing
shall be tested before another pipe is joined oi.

\~ 14. The weight of C.I. pipes of Class ‘B’ and that of lead -

. requirad for jonting are given approxima-
Weight of lead. - ; 2 5
cight oflea tely in the table given below :—
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" TABLE B8-A E
FNominal
SHOWING WEIGHT OF C.I PIPES AND THE MATERIAL REQUIRED PER JOINT ,[ | llﬁg:ﬂr
FOR JOINTING TH! M, AS PER BRITISH STANDARD SPECIFCATIONS B
.| WEIGHT oF EAcH ' 1' ¥
PIPE Total | Weight Welght Déptt e .
Dimensions | Length | Thickness depth of lead | of hemp | of les _i‘ 4
of pipes of pipe of pipe of socket per joint per joint in §
in inches | in feet| in inches in inches | in lbs. in lbs. inchugiv"5
Cwt..| Qrs. | Lbs. s | .
o o EiLA
1 2 3 al s | 6| 7 8 9 [} S
FL 8
3 9* 038 1| 0|17 30 45 025 | 200 f"or
' 9" 039 1| 21| 4 3 55 038 | 200 f_-10r
“
5 Y 041 2] o 4 3t 70 044 | 250 §p o0
rd .
i 9 043 2| 24 6 3t 80 044 | 240§ 140
v T o 045 3l o) 9| 4 95 0su | 240 k|5
g 9 047 3| 2| 2 4 120 063 | 296 F ¢
o b 0:49 4 1|9 4 13'5 065 | 290 B (g .
~10 12/ 0's52 6 2| 2 4 14'75 075 | 200 § 5
vy 4 057 | 8 ] 6 4 17'0 106 | 290 E 21*
T et} i N A ) ‘.‘
147 1% 061 1 10| 1|15 ] 4 208 | 138 | 325 B g
15 12 063 | 11| 1} 2 4% 230 150 | 325 § o4
16 12’ 065 2] 2 7 4% 24 25 163 | 325§ o6
18" 27| 06 [15| of 5| ‘e 31°50 207 | 310 f 9o
20 12¢ on - 17| 2| nu | 4 34'50 225 | 310§ o5
s 2. | o715 [ s | 3| 25 44 36 25 238 | 310§ 50
22° 2 | om |2 | 2] 8 5 38:25 250 | 360 § 39¢
24° 12 080 | 23 | 1 5 4125 260" | 360 f 33
26° 12 083 |26 | o} 4 5 4450 284 | 360 B 3¢
27 122 [ o085 | 27| 2| 13 5 4675 294 | 350 B 1¢r
28" 12/ 08 |28 | 3 | 20 5 5025 306 | 350 B 400 °
307 122} 08 |31 f 3| 2 5 5825 322 | 340 B g
52° 12777 092 |35 o 16 5 630 338 | 340 B 44
b 12 094 | 371 ol s 5 57°56 363 [ 325 40 -
36° ° 12 098 42 0 4 5 7150 413 325 B 4
4 ; ] e




R JOINT
INS

at’
p
nt
N

Depth .
ol'_ lead #

in §
inchas @

200

250 &

At T

L8

tl““

240 &

240
290
290
290
2:90
325

335
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STANDARD WEIGHTS OF CAST IE{%B{EI'EBE'SDS COLLARS, TAIL PIEC S AND
HYDRANTS
ol . BENDS ~ | Taw Pizces ﬁydmms*f‘g
intetnal Collars : I foral| =
diameter | gp” 45" 221" 1y 3 sotr\gej I?;:‘gﬁ:t‘: sizes é
- C.QL|C.QL|[CQL|CQL|CQLICQL|CQL | CQ.L.|
oo 3 0 113(0 118(0 118/0 118{0 1 4(/0027!/0018]0°218
gt 024[025/025!025{0114{01 8loo2s]0 3 of
5 0227034034'03'40270123018108
¥ 5 1 04j0327(0327(0327(0 223|102 7{0116{1 1 8
e 11 2|1 027]1 02701 027]03 7[0o218]/0r25]1 27
v 8 1301261 26;126[1011;0311|0214[2 07
“gr 20 7(1 3141 3141 314{1 1 0:0326/0226]2 113
10" 2 222(2025(2 0252 025|1 114 1018(0316(2 3 4
L12r 13 212323123232 3234+ 327(1117]101413 125
14" 4 12313 3223 322(3 32212 216{1310]12 8[4 3 3
15t 50274 1254 125|4 125(2°3 6[1226|1224|5 025
16" 53 0[4317)4 317/4 317|3 0 8|2019{1316]5 223
18" 6 320(6 013(6 013(6 013}3 3 3}2220(21 1|7 119
20 8 213|7 125(7 125(7 125|4 1 6[3124{22218 219
21" |9 315{8 1 6|8 1 6{8 1 6|4 2133227123179 1 8
b 112 179 1 0|91 0}{9 1052 3{4024/|3116]10327
24" 13223]10227110227}10227)6 016|443 2|3313|12113
26" 15221121 3|121 3121 3|6 327 There
¢ sizes will
27" 17126 14011 {14011 [14011°7 1 9 @ :::lsmm
28" 181 61143 11143 11143 1117 220 ?gls_ungs
30 201 6161 3161 3161 38 122 I:«ll;;%hnnrg
3 22141191 17191 £]191 119 013 weights
are avail
33 242 70201 7201 7{201 7|9 3 5 able.
36" 27311230 3'230 3[230 310313
38" 1313 02631826318 |263 1811321
40” 340 21283 9283 9283 9123 1
42 3622631014 31014 [31014]13220
44" 41210 (35317135317 135317|15226
46" 44217382 5(382 5(382 5|10223
48" 471 9140310{40310{403 10172 2
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TABLE 8-D

-

- BRANCHES OF BRITISH STA'NDARﬁ SPECIFICATIONS

OF

BrANCHES
10 12° 14" 157 16" 18” 20" 21”
- Iron Standard - Tees
3 3 2
4 1 271 4 2 27
53 3} 6.0 416 1 9 ;
6 0 25§ 61 25 7°0 10
6 2 25| 6 3 26 7 2 11 T3 0 .
g1 23, 8 2 25 911192 7110019 .
9 2 17| 9 3 27 10 2 7110 3 4111 16|11 3 6
10 1§ 7110 2 18 11 0 26|11 1 23(12 0 8 12 222
1T 3 27112 1 10 12 3 19|13 0 1613 3 1 i4 120
1301 23113 2 27| 141 8|14 2 6115 0 20 L i
16 1 8116 2 141} 17 0 27117 1 21117 3 23 18 114
70 20417 2 1 18 0 13|18 1 8|18 3 10 19 2 2
17 3 21|18 0 18 18 3 15|19 0 8119 2 11 20 1 3
211 021 2 12 21 4122 2 1123 0 B8 23 3 8
20 0 17123 2 2 24 0 22|24 1-20:25 0 O 25 3 1.
24 2 21 25 1 15125 2 12126 0 21 26 022,
31 0 1o 31 3 11132 0 9132 2 19 33 1_22
34 1 19134 2 18135 1 0 36 0 4
a 38 2 21138 3 20139 2 23 0.1 &
41 2 6)41-3 o642 1 17 43 023
Lo 147 012147 2 24 48 2 23
50 1 13|50 3 26 51 3 5§
53. 0 23153 3 8 54 218 .
— .
33 36" 38" 40" 427 44" 46° 48" .
30 2 11
38 0 11
40 2 2641 125 _
I A X1 o
48 0 0 50 0 16
531 13 55 2 2136 2 17
5 2 18 | ) 58 3 12 ' 60 3 8
59 2 10 61 3 4 64 10
]
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TABLE 8-D—conid,

SHOWING STANDARD WEIGHTS OF C.I. PIPE TEES AND ANGLE

S1zES

Nominal
ipternal -
dlameter 3; 4.1 5; 6' ) ll 7d sl . w—— 9»--
: Cast Iron
C. Q. L. A
3 0 3 10
4" 10 1|10 13
5" L 3.1 L1341 2 4.5 -
6" 12 0] 12111113 3§13 21
X 122611 3 11|20 2f2021/21 13
8" 20 62018211022 1{22 21 2 3 2
9* 21 9121 22122 14723 5/232/(302/(31 21.
10" 2223123 '8!30 0{302/[3113|3212/[33 72
12* 31831223215337_401_5114126
147 41 0 4 2 15 50 10 :
18" 4 2 12 4 3 27 51 2%
167 50 0 5117 5'3 13
18" 53 21 6 1 11 6 3 8:
20" 71 2 1 3 by,
21° 73 2 8 0 27
22* 8 1 24 8 3 22|
24" 9 1 20 9 3 19.
267 11 0 20 ,
27" . 111 2 26
28" 12 0 23
30" 131 6
32"
33" )
36"
38"
40" = —
42"
44'
46"
48"
Ijlominall -SIZES
interna
diameter 2r 24" 26" 21 28" 0° 327
227 20 0 9
247 22 0 9 :
26" 25 0 25|27 222 :
177 26 2 3 29 2 4
28" 27 1 13 32 1 8
30" 28 3 27 36 0 25|
32 i1 o 2 38 2 041 114
33" 32 0 26 39 3 15{42 3 9
36* 35 1 16 34 2 0)46 218
3" . 3 14 46 0 1947 2 1§
40" 141 t 48 2 915 0 1
42* 42 1 .10 S1 1 16954 326
44" 4 3 27| 54 0 10]58 011
46" 149 3 21 57 1 13158 3 8
48 (52 2 ﬁ'i 160 3 “5164 0 0O
4
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TABLE B.E

" BRANCHES OF BRITISH STANDARD SPECIFICATIONS

e e i T e g TP A B e

oF BRANCHES
10° 12" L B T w | w0 | 21
. Angle " Branches .
306 |
3 3 61 4
3 9] 7 1 121 8 0 3
1 9117 3 12 8 3 18
3 21| 8 1 18 100 1101 27
0 18| 9 2 20 103 1} 221|132 0
1 14110 3 20 120 6|13 026150 2[153 11
0 sli11 2 11 12 2211140 11153 o0 71 23
3 19(12 2 8 13 2 11114 3 20|16 3 5 8 1 25
0 25(13 3_5 14 3 20|16 1-14)18 1 11 20 6 6
14 3 23|15 2 1 16 2 1218 0 2620 1 12 3270 5
15 2 24}16 1 2 17 1 14(19 0 8|21 1 2 22 3 23
161 12116 3 19 180 3(193 4{22 0 4 wE.% 9
3 10(18 1 18 19 2 4211 29[23 3 8 25 2 6
1 1219 3 24 21 0 11|23 0 11}25 2 21 27 1 16
20 3 19 22 0 7!24 0 16|26 3 6 28 2 2
23 1 13 24 2 4,263 9|29 2 25 31 1 23
26 1 14130 2 17[33 2 26 5 2 8
280 032 2 11133 3 12 35 2 17
29 3 20(32 3 036 0 14 . 37 3 21
¢ 350 8(38 2 12 40 1 20
39 1 26[43 0,19 45 0 3
42104321| I4511[
: _ ) ;
ki 36" 38* 40" 42" 44" 46" 48"
4 2 10
: 52 2 4
55 2 3ls57 211
58 0 23 641 8|T 3 2
61 1 12 75 2 4|79 1 0
64 2 15 79 1 24 850 13
68 0 1 82 2718 93 3 13
0.3 25 ] )
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TABLE B-E
SHOWING: STANDARD WELGHTS OF CAST IRON TAPER PIPES
SOCKET LARGE END - - SOCKET SMALL END 2
: Inte
Internal bore Internal bore ’, ¥
i Weight . Weight E  Socket
Socket Spigot : Socket . Spigot & end
end end ‘ end end
" Cwt. grs. lbs. Cwt. qrs. lbs. 10‘
4 3 | 02 s 3 4 02 f 12
5 4 03 5. 4 5 02 35fF 12
s 3 02 25 1 5 02 6 1
6 5 10 0 5 6 03 uf 12
6 4 0 3 20 4 6 03 s 12+
6 % f 03 12 3 6 02 2% Y
7 6 1. 0 24 6 7 10 21§ 14
7 5 . 1015 5 7 1o 1 1
/s 4 S10 5 4 7 03 B8E 15
7 3 0 3 26 3 7 o3 sk 15
—— E 1
8 7 T 7 8 | 19'__:' 16
8 5 1119 6 8 11 sE 16
8 5 119 5 8 11 s e
8 4 1027 4 ; 10 1 1
B e 1.0 20 3 g, 03 0 18
9 ; 13 3 3 9 12 g 18
9 7 1218 1 9 12 g 2
9 6 128 6 9 11 g 2
9 5 11 26 ; 9 i1 3
9 4 1117 4 9 10
10 9 20 9 9 10 2 0
10 8 13 24 8 10 13
10 7 1313 7 10 1 2
10 6 13 3 6 10 12
B S ‘
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TABLE 8-E—contd,
WATER SUPPLY

SOCKET LARGE END

Soélcﬁ'r SMALL END

D Internal bore Internal bore
Weight Weight .
Velght Socket Spigot Socket Spigot
end end end end

L ars. lbs, i 10 s | TR 5 o ol TR 1
02 ¢ 12 10 2 3 9 10 12 23 2

02 25 12 9 2 218 9 12 .2 1
0 2 16 12 8 2 2 4 8 12 2 1 |4
03 24 12 7 2 119 7 12 2°0 19
03 8 12 6 2 1 6 6 12 2 0 3
02 2 14 12 32 14 12 1 3 1 2

1021 14 10 '3 1 19 10 14 30 11
10 7 14 9 3 017 9 14 2 3 14
0 3 18 15 14 4 0 17 14 15 4 0 13
D3 8 15 12 3 3 8 12 15 3 2 13
—_— 15 10 3 2 4 10 15 31 1
L 19 16 15 4 2 7 15 16 - 4-2 0 :
11 3 16 14 4 115 14 16 4 1 5 by A8
1 18 16 12 4 0 8 12 16 ;3 3 5

0 1 18 16 5 110 16 18 5 0 13
'3 2 18 15 5 0 18 15 18 4 3 14

2 25 18 14 4 3 27 14 18 4 2 2

2 3 20 18 6 1 0 18 20 6 0 15

1 17 20 16 5 313 16 20 5 2 13

1y 20 15 5 223 15 | 20 3 1 1

0 14 21 20 6 3 24 20 21 6 3 14

0 4 21 18 6 2 6 18 21 6§ 0 20

313 21 16 6 0 19 16 21 5 2 m :
2 20 22 21 7 22 21 2 71 17

2 26 2 20 7 1 24 20 22 7 011
TRE——— 2 18 7 0 6 18 22 6 2 9
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TABLE 8.E—concld. i V
WATER SUPPLY 4 -
e ‘ . 1.
SOCKET LARGE END SOCKET SMALL END . Jointing
: - : » Joints.
Internal bore Interr.al bore . :_ joints.
Weight - ~|  weignt [ e ligh
Socket Spigot Socket Spigot ¢ type t
end end end end ends'o
k- tapere
- | Cwt. grs, Ibs, _ Cwt, qrs. . bind ¢
24 21 81 2 Lo 24 7 3 9 every
' : i by sh
24 20 80 6 20 24 7 2 S§
| -'§ shall I
27 24 10 3 18 24 27 103 4 inchb
21 21 100 0 16 21 27 9 2 uf jointi
27 18 91 17 18 27 8 3 4 Sha'u;
30 27 2 3 10 27 30 12 2
. i yarn s
30 24 13 12 24 30 2 & carefu
30 21 110 n 21 30 10 2 I end of
32 30 41 17 30 32 14 1  tOens
: — . mater:
32 27 132 9 27 32 13 1 1§ phe allg
32 24 22 51 32 12 1 % mixed
33 32 151 12 7 I | 33 15 1 i lubrice
: E when 1
33 30 14 3 3 30 33 14 2 1§
M -
36 33 16 3 2 3 - 36 16 3  thinni
% |- 30 153 2 30 36 15 2 i T}
16 27 150 11 27 36 14 2 of Songs
. . is perf
40 36- 192 4 36 40 19 1 1 N
40 - 33 182 7 33 40 18 0 1§ outsids
49 .3 | 172 8 30 40 16 3 o 2.
. , E. Flanges.
42 40 23 4 40 42 21 2 1
- ¥ shall
@ | 6 | 20 1 2 36 42 20 0 ¥ fanges
42 ' 33 19 1 24 3 - 4 18 3 1§ and us
48 2 | 252 8 4 48 24 2 sf or ser
1 a - f gcrewe
48 40 24 3 8 40 48 23 3 18 the fia:
4R k14 L LT 2 a0 P I -
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\No. 8'3—Laying and Jointing of G. 1. and M.S.
e ﬁpeS. n : — B
1. All gcrewed joints, both internal and external, shall be
Jointing Screwed ~ €Xamined before jointing, to ensure that the
Joints. threads are perfect for the full depths of the

#. joints. If there is any flow in the threads, the threads shall
@ Dbe lightly gone over with the stocks and dies of the correct

ends of the pipes or specials to be jointed, shall be very slightly

bind together more and more tightly to ensure water tight-
ness. The jointing work shall be so arranged in the case of
every joint that the two ends of pipes or specials joined there-
by shall be equidistant from the middle of the socket and
shall have a space of not more than about a quarter of an
inch between them in the centre of the socket. Before any

joint is made all burrs from the ends of the threaded joints
shall be removed. .

A few very thin strands of best quality country cotton
yarn smeared over carefully with genuine Red lead shall be
carefully wound in the grooves of the threads from end to
end of the joint, if the screwed joint is a little slack, in order
to ensure tightness. For this purpose, hemp or jute or any
material other than that described above shall on no account
be allowed to be used. A paste of genuine red and white lead
mixed shall be lightly smeared over the threads to act as a

lubricant and to make-up for imperfections in the threads
when the pipes are screwed up.

. Red and white lead paste is made by mixing together
genuine dry red lead with genuine moist white lead and then
thinning it out into a paste with genuine boiled linseed oil.

The pipes shall be screwed up tightly with pipe fitter’s
tongs or pipe wrenches to ensure that each and every joint
is perfectly watertight against the test head of water.

outside the ends of the joints.

2. In the case of pipe lines laid in open country whether
Flanges. in trenches or on the surface, flanged joints
shall be provided at intervals of not more than 500 feet. Tho
flanges shall be screwed on to ‘the pipes in the same manner
. and using the same jointing composition as slrecdy described
8- for screwed joints so as to he water tight. All flanges shall be

screwed home and the end of the pipe projecting in front of
the flange faces shall be neatly cut off, filed and made perfectly

- — - A ST

type to suit the threads, before they are joind. The screwed

tapered so that as the joint is serewed up, the threads shall

No-red and white lead paste or cotton yarn shall project

LR Ty X T

MR S I 54 & PO



. least equal to the pi

464 |
smooth and not to project ahead of the faces of the flanges
s0 as not to interfere with the accuracy of the joints. Each §
flanged joint shall be made by inserting an accurately cut disc [
of tough multiply rubber insertion about 1/8” thick of appro- &
ved quality between the flanges. The inner diameter of this §
discshall be 1/8” larger than the bore of the pipe and its outer
diameter 1/16” less than the outer flange diameter. The bolt
holes in the rubber insertion as well as in the flanges shall be §
drilled to template. The bolts and nuts for all flanged joints B
shall consist of British Standard mild steel, hexagonal, round E
and hexagonal. The bolts shall be pulled up gradually' and
evenly by the use of standard spanners, so as to ensure a
perfect joint. They shall, however, not be over-strained by
using spanners with undue leverage.

3. Ground union couplings of a type to be approved by
Long Screws and the Engineer-in-Charge shall be inserted ¥
Unions. where required to suit the exigencies of §
each particular pipe line. The same applies to long screws §
with back nuts, It shall be clearly understood that in both
these cases the joints shall be carefully made and shall be
fully water tight under the test head.

4. Bends, tees, :geducers and other specials shall be pro- &
Bends, Tees and other  vided and joined at points required by B
Specials. the Engineer-in-Charge.

All charges in direction shall be effected by means of bends

wherever practicable and the use of elbows shall be restricted
only to cases where there is no room for bends. In such cases
moreover only “round” elbows will be allowed. Square elbows
are positively forbidden to be used. When any change of direc-
tionis at an obtuse angle, springs or special easy bends shall be
used. In any special case, however, where in the opinion of the
Engineer-in-Charge it shall be impossible to provide a bend or
bends, the pipe shall be bent very carefully, taking the utmost
care not to distort the circularity of the bore or damage the
metal of the pipe. In the case of galvanized pipes, heating of
the pipe to bend it will destroy the galvanizing and therefore,
in any such case a short length of British steam quality wrou-
ght iron or mild steel pipe of the same outer surface shall be
‘carefully protected against corrosion’ by bituminous coating.

All specials such as tees, bends, reducers, sockets, etc.,
used in connection with pipe lines of British Standard water
quality or steam quality screwed and socketed pipes shall in
every case be of a quality description and specification at

pes in connection with which they are
intended to be used. J
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5. Pipe laying and jointing shall proceed from one end of

every pipeline, but if such pipeline is i+

flanges §
Each B8
sut disc

: 8  Starting - point  for tended to be laid in or on sloping ground
ng. : A
. gﬂ;?; - Fipeiing the starting point shall be at its lower end .
ts outer BB unless for some special reason the Engineer-in-Charge orders
he bolt B otherwise in writing. )
shall be ¥ For every long pipelines where more than one pipe laying
- Joints B gang is intended to be employed, pipe laying operations shall.
, round 8 he allowed to be started at intermediate points to be selec-
ly and & ted by the Enginner-in-Charge.
sure a g ‘ :
mned by 1 6. All pipelines in course of or after laying and jointing
V Testing. : but before being covered, shall be tested
ved by § hydraulically, using a test pump fitted with accurate pressure
nserted gauge to the approval of the Engineer-in-Charge to 400 feet
cies of head of water, or such other test head (atleast 50 per cent)
screws & above the working pressure as shall be fized by the Engineer
o both E in-Charge to suit the particular conditions of the work. All
1all be £ pipes, specials and fittings with their joints shall remain per-
3 fectly watertight under the full test head for a period of not
be pro: - less than one hour after the whole length of the pipe line has \
red by % been examined and demonstrated to be watertight.
3 7. Every pipeline attached to walls, floors, roofs or ceil-
f bends Pipe attached to Walls ings shall be supported by galvanized hol-
itricted or Ceilings der bats placed securely into the walls,
h cases floors, roofs and ceiling at intervals not exceeding 8 feet thr-
elbows oughout its length clear of the walls, floors, roofs or ceilings
f direc- as the case may be as shall be fixed in writing by the Engin-
shall be eer-in-Charge for each particular case in order to facilitate
1of the periodical painting, coating or if necessary, provision of lagg-
yend or ing materials thereto.
ztmost 8. Every pipeline laid through any walls, floors ceilings
ige the i or roofs shall be arranged to pass slceves
ting of Rissab e, pipes of ample diameter embedded therein
' refore, to enable the pipelines to pass casily and freely therein. The
' wrou- length of every such sleeve pipe shall be of the full width or
hall be thickness of the wall and in the case of a roof, ceiling or floor,  }
Jabing, shall be at least 1}'’ longer than the thickness thereof and
s, ete., shall project to that extent above the upper surface thereof
water unless the Engineer-in-Charge orders to the contrary. Every
' hall in sleeve pipe shall consist of a single length of British Standard
ion at water quality wrought iron or steel pipe or otherwise of a
&y are - steel or wrought iron pipe not lees than 1/4” thick to the

approval of the Engineer-in-Charge.




- No. 4'3¥—Layi'ng and Jointing Asbestos Cement Pipeé. i

1. The joining shall be done by placing the rubber rings
Jolnting. on the spigot ends after slipping the
sleeves on them as shown in the figure which shall then be
Leld by C. I. flanges firmly secured by bolts. Care shall be
taken to see that all the bolts are equally stressed.

(See Fig. on opposite page). .

2. The bends, Tees, ete., shall be of C.I without soc];ets '
Bends, Tees, Flaages, and shall be jointed with straight pipes

etc. y means of C.1. Sleeve, with rubber rings
and flanzes as described ahove.

/8. C.L Valves and specials shall be fixed to the pipeline

Fixing of valves Dy inserting C. I. spigoted toil pieces.
rpecials.

, 4. Ferrule connection shall be given by any of the follow-
v* Ferrule connections. ing methods :—

(1) Service connections to water mains shall be made either
by drilling and tapping the main after the pressure has been
shut off, or by the use of special tapping apparatus whereby
the main can be drilled and tapped and the ferrule introduec-
ed while the main is still under pressure. The latter method
shall be used for trunk mains or in other cases where it

would be inconvenient to shut off the water while the conne-
ction is being made.

(2) In order to make a service connection to an asbestos
coment water main, a malleable iron saddle picece with a flat
boss shall be first bolted round the main with a rubber washer

betwecn the main and the boss. The boss and the pipe shall

then be drilled and tapped together, giving a continuous

thread through the boss and the wall of the main.

~ (3) Cast Iron Collar—A long collar which shall be shott
piece of cast-iron pipe by inserted into the run of the main.
This shall then be drilled and tapped in the same manner as

cast iron main. '
No. 85—Specifications for Laying and Joixting R.C C. Pipes.

1. No pipes shall be lowered into the trench till the
. excavation of the trench is done fully in accordance with spec-
fications for “Excavation in soil other than Rocky and trench
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n for Drainages and Water Works” or-as per Excavation an+ I
der other appropriate sub-head in accordance with the site '

condition and instructions of Engineer-in-Charge (Refe
Chapter-13 of this volume). '

- 9. The sight rails shall not be moved till the pipeline
is laid and checked by the Engineer-in-Charge and his
written order obtained for their removal. - '

3. Each pipe or special before being laid, shall be in-
spected with a view to see that it is free of cracks, obstrue-
tions and any offensive material inside. S

4. The barrel of large pipes shall becleaned of any debris,
mud, stone pieces ete., with a wire brush and pumice stone.

5. The smaller pipe shall be titled up to remove accu-
mulation of mud, stones, etc. If any debris refuses to fall
down, a gunny bag tied to a rope will be passed through.

6. The pipe shall be laid in proper gradients and the

centre line is to be straight or curved to proper radius true
to the drawing. -

7. All unnecessary bends or kinks in the vertical or
horizontal shall be avoided.

8. When the pipe is to be laid without a cradle the
earth forming the bed shall be carefully freed of stones,
boulders or clods of hard earth.

9. The bottom of the barrel of the pipe shall rest wholly’

on the bed of the trench and no subsequent packing will be
allowed.

10. If the excavated bed is too low, earth shall be

thrown into the bottom and thoroughly rammed and a new
bed shall be trimmed for the pipe.

11. Ramming earth beneath pipe length to raise the
grade of the pipe shall not be allowed in any case.

12. Head holes wherever necessary of a length egual to
at least double the length of the collar shall have to be dug
out to enable the collar to be slipped completely to one side

when the inner joint is being done. No extra payment shall
be made for this excavation.

13. If concrete cradle is used, the thickness and other
dimensions shall be as shown in the drawing.
‘ 14. The concrete for the full width of the cradle as per |
drawing shall be deposited continuously to the height of the
outside bottom of the pipe. While filling the concrete on the

e
e e
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sides of the pipe to complete the cradle, the pipe shall be-
evenly bedded in the concretec so as to have a uniform sup.
port for its entire length and the concrete shall be tamped in
such a manner as to avoid changing the position of the pipe.

15. Pipes previous to being lowered into the trench
shall be fitted together dry on the surface and matched.

16. The pipe shall be placed in position in the trench.
and the loose collar shall be slipped over clear of the end of
the pipe. The recess at the end of the pipe shall then be
filled with a sufficient section of jute braiding dipped in
bitumen. The next pipe shall then bebrought forward against
the first pipe until the plastic ring in the recess of the first
pipe fits into the recess of the second pipe. The secoud pipe
shall then be pressed tightly against each other by jacking
with a jack of approved capacity and type. Before the collar
joint is made, these pipe joints shall be verified and checked
to see that there is no offset, i.e., that each pipe rests against
the adjacent pipe truly in line.

17. The rope for cement joints shall be made of closely
twisted gasket or hemp or jute of suitable diameter not less
than 3/4 inches and or as directed.

18. After the pipe joints as detailed in para: 16 above
the gradients shall once again be tested by means of sight
rails and bonning rods and if found correct and true. to
drawing then only collar joint shall be made.

19. The collar shall then be set up aclually over Lhe
joint, and brought into a concentric position over the pipe,
by means of wedges driven at two or toree places so as to
ensure that there is'an even jointing space all round. The
intervening space shall be filled with a neat cement mortar

(1 : 1) proportion. Angle iron collar supports shall be placed
covering one end of the collar fully before th? mortar is
filleghin from the other end. o

~20. The mortar shall be well pressed, rammed and
cautked into the joints with properly shaped caulking tools
ainc},{‘ hammers. The mortar when so caulked shall not allow
a /pend knife to be thrust into it single handed.

" 21, The whole of cement used skall comply ‘in all res-
Pect with the provision of the B.S.S. 12 for Portland cement

- (Ordinary). :

v 22. No rapid hardening cement shall be used for caulk-
ing, ‘
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23. The mortar in the joint ghall m beaten into a ﬁ_llet

be - of roughly 450 slope and this fillet shall not overlap the face
up- W of the collar. No trowels shall at all be nsed for making or
lin 88 finishing this fillet. The fillet may be rubbed very lightly
e i with,caulking tool to level the surface. |
nch b i No surplus mortar or other foreign substance - shall
| yect into the pipe from the joints. ‘
-h 25. After the joints are made, the pipes shall be cleared
ac ; from inside with a disc scraper attached to a rops or rod’
g sufficiently long to pass the joints in a manner satisfactory
i]?l to-the Engineer. - .
nek 26. Tor pipes larger than 21 inches in diamater, the join-
st ts on the inside shall be filled with cemant mortar wiped
ipe smooth and flushed with the inside surface of the pipe.
ing 27. The joints shall be covered with slightly moistened
lar bag to guard against sun and when 4 hours old shall be
ed packed with moist, sand or earth.
nst The joints shall be cured for 10 days after they are
made. The part of the trench round about the joints shall
ely be filled with earth and kept watered well throughout the
658 curjxg period.

29. Where ground water is met with, flexible bituminous
we joints shall be made. A jute or oakum gasket shall be caulk-
tht ed in place to centre the joints and the hot bituminous fill-
to ing at about 400° F shall be poured in the joint. A joint runner

shall also be provided on one side before pouring hot bitumen.
he 0. All the joints shall be made in such a way as to
De, render them watertight. _
11;0 31. No back filling shall be allowed before the pipe line
_&‘: is tested and passed by the Engineer-in-Charge.
.Jed 32. Water shall not be allowed to rise in or aboub the
i b pipe before the mortar of the joint has thoroughly set.
' 33. The pipe lines ghall be tested hydraulically with
nd heads specified for particular class of pipes. For “A” Class
518 raains the lower end of the drain will be closed by a proper-
YW ly fitted drain plug and the drain filled with water slowly to
the required head of water which shall be the head du2 to
. the head manhole filled up to the top or 15 ft. whichever is
28 ¥ less. Leakage exceeding 100 gallons per minute per day per
Y ¥ inch dia. shall not be allowed. The leakage will be reckon-
. & i ed after the pipe line has been soaked for 24 hours. These
k-

conditions of leakage apply to ‘A’ Cl.s3 maid only. No Jeakage
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in other classes will be allowed after soqkmg for 24 hours. Fori -
other classes, as directed by the Engineer-in-Charge and i m,' 1
accordance with the appropriate B.S.S. solvm:l

34. The pipes after being laid may be tested by air;

wn,ter
B from
ted lin

rressure if thought proper by the Engineer-in-Charge. . Forlg
this, the ends shall be closed with iron pla.te fitted Wlth rub.!
ber packing rings and air pressure shall then be applied with{l
an air pump. If the pressure remains constant at the re-f ‘
quired pressure for one hour, the pipe line shall be passed. 1 t niau‘et
35. The contractor must give one of the two tests (i.e.)f&
hydraulic or Air whichever is prescribed in the contract. & momau
26. If tho line is unable to stand the test the Contractor§ :
shall rectify and re-do if necessary the leaky joints at his o e
own cost until the line is able to stand the test and appro-§ ‘—\;?f

ved by the Engineer-in-Charge. '
The contractor shall provide all facilities for testing f§ gappara

37.

including provision of testing equipment and labour free of’ rta.pﬂpec
charge. In case, such facilities are not provided by the con-: a.«} ga
tractor the test shall be carried out at contractor’s cost. E
38. Walking on or working over the approved laid pipe-}
line unless covered with earth to a depth of 12 inches shall not
be allowed except as may be necessary in tamping and refilling,
39. Payment shall be based on the measurement a.lonrra

the CEIiI)le line of the pipeline after it is land in posmon "presstﬁ.
The upit of measurement shall be one rft. the .

/ 8.6— Disinfection of Water-supply main. : gste:}i

V1. TIn this country, disinfection of mains after laying B¥or chic

et has not been attended to so far but ex-F&, ren
periments and observations

in many a R cihe
countries have attributed some of the water borne epidemic &

outbreaks to this neglect. In the process of handling and3 II
placing it is inevitable that newly laid water mains will be} By addin
polluted. The reasons of such pollution are careless storage § wder

on the street, before the trench is opened in the tra,mpled :
mud in the bottom of the trench, polluted water which mas

run into-the trench, shoes, overa.lls, etc., which workmen §
push into the opzn ends of the pipes and forget to remove §

emam
them. EV"‘I'y care should b2 taksn to safeguard acra.msb a 5CO1
gtich practlce

/ 2. Preliminarily each length of the pipes should be %

~ flushed or scraped to remove all accumu-;
Flushing or scraring. lation of fud
Cl -

bent {
3. Flushing or scraping does not wholly remove bacte-
. rial ‘pollution and contamination. The dis-4
Disinfection. .

iufection should be carried out by any of the
follow ing methodS,

'rubbap
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l ;so ved in o water tank and is led into the mains along with
& water for a sufficient period to ensure complete: freedom
f from pollution. In general, the following amount of chlorina-
¢ ted lime for each 12 feet length of mains will be sufficient.—

L. By adding chlorinated I lime—Chlorinated lime is dis-

the re- 4 i‘ :
wsed. 3 | Diameter of maias in inches 4 6 8 10 l 12
s (l.e) & '

L. f & "Chlorinated lime in ounces ' 034 l 075 1°33 209 [ 301
:Jla’&tc}ﬁg Jh Chlorinated Igne table spoon fulls ¥ - 2 5 3 'l 4
appro- & 3 , .

u \/IT By adding chlorine gas—A special type portable
testing 3 apparatus is avaliable for this purpose. The new mains is
free of 3 Eped near the valve at the connetion to the old main and
e gate valve is connected to a Corporation Cock. The gate
+ - '» ’wlve is fitted with a stuffing box through which small silver
lﬂpipe- .‘z tube will slide. The silver tube connests by means of &
all not & rubber hose to the chlorine tank. As the new main is filled
Alling. & the chlorine is fed into the main, Since the gas is injected

alonc @ into the main as'a result of the tank pressure, the water
ssition. @ pressure info the main must be kept at a minimum. While
" i the chlorine is being applied, the water should be allowed
to escape at the end of the main until an orthotolidine
) $ test shows a deep orange colour. Whether gaseous chlorine
laying 3 or chlorinatefl lime is used, the chlorinated water is allowed
16 ex- P {0 remain in the main for 24 hours, after which the mains
?ggm; yafbuﬂhly flushed. -
ngand § ITi. By adding Lleaching powder—After the mains have
vill be & p o 4ding bleaching  passed the pressure tests, they shall be
‘torage f powder. thoroughly scoured out; and further to
unpled ¥ ensure that the pipe system is free from injurious matter, it
1 may sha,ll be filled with solution of bleaching powder (Calcium
rkmen Hypocholorite) or of Permagnate of Potash and allowed to
emove ¥ remain for 24 hours. After the period, the system shall again
\gainst ‘& e scoured out and filled with the water of supply main.
| Samples of water shall be taken to the Government Provin-
uld be ¥ cial Laboratory for medical test. Tho contractor shall pro-
cumu- ¢ vide the chemicals, etc., and make the necessary arrange-
| : ment for these operations. He shall produce the report
ba,cf:e- . signed by the competent Medical or Health authority that
@ dis- & . the water is fit for human consumption. Should the report
Df the : ; be not satisfactory, the operation shall be repeated again and

& again till a satisfactory report is obtained.

4
L




. so that ring flange is towards socket.

472

The contractor shall include in his rates of pipelaying all
the expences to be incurred in connection with the chemi-

cals and medical test and other operations described under
this sub,Head.

8'7—Laying C. I. Pipes Submurged under Wuter.
A streamer Harbour.

1. A trench shall be dreged out in the channel bottom
in which the pipes are to be laid. The
dredged bottom shall be left irregular if
necessary, concrete blocks will be placed to furnish a suita-
ble foundation.

Diedging of trench.

2. A pumber of length of pipes will be joined together
on a barge and then lowered to the trench..
Divers shall make under water flexible
joints as directed by the Engineer-in-Charge in a shallow
water, a frame shall be set up over the pipe location and the
connected pipe shall be lowered into the place.

Methed of laying.

3. The joints shall in general, be flexible or ball type
Types of Joints. shown in the fig. on opposite page. '

4. For flexible joints special pipes with plain spigot
Pipes for flexible without head and special socket, containing
joint. an internal shoulder situated at half the
socket depth, and an external flange, e.g., vertical cast pipes,
spun pipes or metal pipes shall be used.

5. The joint shall consist of cast iron pressure ring,
resistent rubber gasket laid tipped, bolts of
special high tensile cast iron (16 tons to a
square inch), and the joint shall be ordered with the pipes.

6. (1) Care should be exercised to see that the inside of

Mehod of Asserbl the socket and all other parts are entirely
IOV free from foreign matter prior to assembly.

(2) Slip cast-iron pressure ring over spigot end of pipe,

Flexible joint.

. (3) Thread rubber ring over spigot end of pipe, teking
care, when the rubber ring is fitted with lead tip, that lea,d
is neatest the spigot end, so that cast iron pressure. ring

lead tip is fitted, the narrow face of rubber rmg should be
‘nearest the spigot end.

(4) it 'the specua.l hooked bolts as shown and hold the 3
* hooked end in posﬂnon until nut is hand tight. Tighten each
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nut in turn steadily and evenly with the short spanner pro-
vided, using one hand only. o -

Even tightening of bolts is very important o

(5) After making the Joint, the "exposed machined

portion of the bolts shall be coated with a bitumen or non-
corroding paint. :

(6) A thin coating of graphite paste for lubrication -of
the rubber ring and of the spigot and sacket joint faces shall -

be applied. - :

The joint shall be o made that the rubber .gaskets but
against the interval shoulder, while the back of the external

flange is bevelled back to form a seating for the hook of the
special bolts. '

Floating Pipes—For ﬂoa.fing pipes special floats manufac-
tured by specialist firms shall be used on the pipe shall be
laid on a pier made of wooden piles and bracings.

8:8— Use on Hatch box or door pipes, in mains

1. To facilitate the descaling and cleaning of water

E mains, Hatch Boxes or Door Pipes shall be pro-
eneral. . A

vided at every depression and also one or two

hatch boxes per miles of flat pipe main and a flanged piece

of 4 ft. length in every 600 to 800 ft. length of main. In

cases where Hatch Boxes are very costly or not available,

then only flanged pieces of 4 ft. length shall be provided
throughout instead.
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CHAPTER 9 _

91—PIPE SPECIALS B -

External Fittings {Specials) = i

\/ 1. (1) The valve shall withstand test pressure of 300 lbs, E it

. 'Y Gate-Valve and Sluice-  Per' square inch and shall operate satis- = C
f - Valve. _ factorily with 150 1bs. per square inch,or ~ W' .

workimg pressure of the main whichever is more. o V

(2) The diameter of the water way shall not be less than :

the pipe diameter. | B

(3) The gates in valves of 3 inches and below shall be of & -

solid bronze. | ' 1

(4) The gatesin valves of diameterlarger than 3 inches may i Al
have dises of cast iron but shall be proived with bronze rings.. 5

(5) The valve seating thrust bearinz, packing glands, ;
gear spindles, wedging devices, guide rullers and indicator £
mechanism shall be of gunmetal. i

™

aﬂ_

(6) Valve stem, stem collars and nuts shall be made of
manganese bronze having a tensile stresg of 80,000 1bs. per ®
square inch. : & i

(7) Stuffing-box shall be packed with graphited hydrau- |
lic packing made of jute. £

(8) Wrench nuts shall be of cast iron 2 inches square 3 _

(9) All ferrous parts of valve except finished or bearing E S
surface shall have three coats of bitumastic pipe dip. & 1

(10) All valves shall be of insidv-serew type.

(11} Gears of large valves may be of cast iron or steel ] R !
tf enclosed in an oiltight cast iron gear case.

~ (Figure on opposite page) E 4

(12) -Valves 16” in size and larger, designed to lie on B
their sizes with horizontal stems, will have tracks and rollers 1

tgyxry the weight of the gate as it muves with the bonnet.

2. For cases, where a distribution system, receives supply
Pressure Reducing by “gravity or .through pipes from a high
Halve, pressure district, hand. adjusted or auto-
.matic pressure reducing valves shall always be used to main-

. tain constant pressure on down stream side of valves.

. : T e —— ¥ .

Its structural specification shall be the same as for sluice

v#l;l}es -and gate valves. ‘ :

3. Check. valves will be utilestd in suction delivery lines
Check valve. of pumps, where flow in only one direction
vis'required. They shall also be used in distribution system,
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industrial fire supply into the Municipal distribution svstem
They-shall be of substantial construction and the loss:of .
head prescribed must be guarantred by the suppliers. The
gatc or flap on the vane should be eaaily accessible for
cleaning and repairs.

v 4. Airvalves shall be placed at.every summit in the pipe-

line to permit the escape of air when the
main is filled, and afterwards, if any, air is
carried into the main ]hoy shall dlso be placed on longs
stretches of nearly level main,  They shall generally, ba
ball valves lighter than water, which close the air vent if

Air valves.

ir greumulates
\/; Scour valves shall be placed at the hottom of all

depressions for cmptying the main or. letting

S 1
cour va ves/ out sediment,

'/These are flap valves which shall be placed on ascend-
ing parts of the main. They shall open in the
direction of flow but antomatically close if a
burst occurs and the water flows back. (They diminish the
dim/age which may occur at a burst by the escape of water.)

7. These shall be at the downstream ends of long length
of mains, or where water hammer may
take place, so as to reduce to the
normal on any excessive pressure that may occur.

1. Fire hydrants shall be :—

Fire hydrants.

(f) Post type with a veértical barrel exﬁending 2103
feet above the ground surface.

(ii) Flush type in which the top of the barrel is und:r
ground in a box whose cast iron cover is flush
with the ground surface.

2. The design shall be such that permits ready removal -
of the valve without excavation and that the valve remains
closed/in case of damage to the top of barrel.

The size of the hydrants shall be 3 inches for single

hoze gonnection, 4 inches for two hoze, 5 inches for three
hoze/b inches for four haze connection.

4 The friction losscs shall be 1 ]bs per square inch for
250 gallons per minute stream.

. 6. In cage of post-hydrant the barrel connectwn (which
shall, always beflanged shall be 2 inches above ground surface,

Reflux valves.

Safety of relief valves,
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6. All dydrants shall be provided with drain valve, to
completely drain the hydrant on closure of the main valve.

7. The dydrant shall be capable of lubricating during
the service.

8. Barrel hydrant, heads valve gate and nozel cap shall
be of cast iron '

9. Oullet nozel, valve seat, drain valve, stuffing box
glands, and gland box, hut and operating stem shall be of
bronze or any other incorrosive metal.

The main valve shall be faced with rubber orleather and
in the casc of slide gate tube shall have barrel rings.

10 All exposed surfaces shall be painted with bitumas-
tic paint in three coats, to distinguish from private hydrants.

‘The capacity of hydrant shall be given at hydrant top and
nozel cap. '

11. All hydrants, shall be inspected annually, opened

~ and closed, lubricated repacked and repaired if necessary.

(See attached figure.)

92— Internal Fittings (Specials)
\{ Taps, valves and mixing valves
1.

he terms taps, valves and cocks shall be applied to
P fittings which control the flow of liquid or
' casses. The term cock, bib-cocks and sto
cock shall be classified as gecrew down valves. Cocks have
an internal plug, a quarter turn of which shall or close the
line. They shall be used to control domestic gas-lines at gas
outlet points as on coolers and for emptying holers.

The term cock has been applied to brass screw-down
valves up to 2 in. size as used in domestic hot and cold water

systems. . The term shall include fitting of cast-iron or gun-
metal controlling large mains,

2.\Ma) Bib tup.—A draw off ta};i with a horizontal inlet
Definitjons, anw. :

"'--____,_—---.—-—'-——’

- b) Hose tap.— A bib tap with a screw or union on the _
011’31/? for the attachment of a flezinle.

c¢) Pillar tap.—A drew of tap with a vertical inlet an
a horizontal free outlet. '

(d) Globe tap.—A draw off tap with a horizontal inlet
and a vertical free outlet.

~ (e) Stop valve.—A valve with suitable means of conneg-
tion for ingertical free outlet,

4
i
.
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-/f (f)° Screw down”’ tap or stop valve — A tap or stop valve
¢ closed by means of a disk carrying a renewable non-metallio
washet. which shuts agamat the water pressure on a seating

i at r:ght angles'to the axis of the screwed spindle which ope-
: rates it. ‘

3, The bokies and heads of taps shall be of bra.ss or
gunmetsl or hot pressings of brass or man-
: ganese bronze. Castings shall be from-
metal poured into moulds whilst hot pressings shall be metal
@  pressed between dies. Pressings shall be smoother and shall
@ present a better appearance.

Spindles, glands, crutches, washer plates an nu‘s slm,ll
be of brass or manganese.

- Taps shall have crutches or capstab leads asirequired by

# Engineer-in-Charge, in the latter being marked hot or cold.
The tap shall be fitted with an easily clean cover of pre ssed
sheet metal threaded for attachment to the head.

E . The water way shall not be less than the areas of a
« % circle cqual to the nominal size of a tap.

The stem of the washer plate (some times called a jum-
per shall be loose when used on main supplies, where the
pressure should be sufficient to lift the valve from its scating
when spindle pressure be rcleased.

A tap-on low pressure maing or distributing pipes served
by eisterns shall‘have a fixed jumper securcd to the spindles

Srccnl‘cauo ns.

\/ rub screw.

Bib taps shall be used only over sinks to fill and
Bib Taps. ' © cistern or buckets and hns;utal bathg. They
shall be generallymstzes of 3", 3/+", 3", 8", .", 13", 1}", .md
9%, The inlet shall be horizontal and shall alway be with tail
\/ﬁv external parallel thread.|

5. These shall be draw off taps with & vertical inlet and
- horizontal outlet, the nose of which shall
be down to give a vertical discharge. There
# shall be a flange on the base of the body which shall rest on
# the top of a bath roll or lavatory shelf, beneath this it shall be
’_ squarc in section fitting the tap holes. From the square portion
8 there shall be a tail 24" long screwcd with a parallel thread,
& riding on which be a backnut for tightening to the ware.y

The service pipe, according to materml shall be connec-

ted to the tail with a lead to iron uruon copper to-iroy -
union or moallegble iron fo iron unlonn

Pillar llar taps. .
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/Pillar taps are made in sizes §”, 3/4" and 1*.

6. (These are for use in baths and similer apparatus).
Globe Taps,

These are made in sizes 1}, §”, and 1",

The inlet shall have an internal thread, shall be ‘usually
connected to a bent tail pipe which passes through, and T

should have a union below, the tap hole.

-~ Stopvalves—Stopvalves shall be not mad.e in sizes 3'*,3/8", | 3

y Y, 58", 87, 17, 137, 13 and 2 (They B
hap s, “are intended for the isolation of pipe T

lines and individual service connections to sink lavatories, &
baths and w. ¢. cisterns when they facilitate repair and

replacement of washers)

Their tails shall be mado for lead pipe connections with
external parallel threads or with one end having external §
threads and the osher having internal thread hs directed by

Engineer in.Charge.

8. Thesc shall be used in factories and schools to avoid &
waste of water, and shall be fixed vertically ¥
or horizontally. They shall be such that &
when the button heads is depressed the water flows and ¢
when the hand is removed the spring control causes the head E 4

Self Closing Taps.

to rise and water is shut off.

These taps shall be used for low pressure service only $&
except where directed otherwise by the Engineer-in-Charge &

in writing

9. Taps shall be so designed that the washer can be o
Spcc}al Non-Splash Taps. charged without turning off the stop :
cocks on the supply pipe. They shall be on both screw 4

down and revolving nozzle principles.

10 + These shall both hot and cold service and have a §
single discharge nozzle. (They are suit- 3
O, able for baths, lavatory basins and sinks §
.when whll fixing is desirable wall fixing assists pre-fabrica. :

- Supply Fittings

tion). ‘

Th ey shall usuall y have swivel arm discharge pipes,
(these . being useful for the supply to double sinks from one

central fitting) exespt when directed otherwise.

il. Tap and valves shall be plated with nickel or chro.
Finish. mium (the latter is preferablé.but should 3
not be used in laboratorics and other places where acids are {

e ol .

o s
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‘{.;2. .:[‘.he.éé l;ﬁalll be similar in construction to stop tap?a

-~ but they have stronger spindles and _gunmebal

Kol Vel to gunmeta,l seatings, or asbestos renewable
disc to gunmetal seating, instead of the washer, washer
plates, nut and stem. ‘I'he ends of these valves shall be
screwed internals for iron and they shall not usually be
made with tails for lead. :
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CHAPTER 10
CLEANING OR SCRAPING OF WATER MAINS (CONTRACT
7 SPECIFICATION).
\/1 Nearly all types of water mains are affected by the
— passage of time. Veaeta.bIEB and animal

growth, inside rustmg q corrosion
and other impurities deposited on the inside of mains
which gradually go on decreasing the water passage area
and discharge of main. This necessitates the occasional clean-
ing of mains.

2. In gencral, cleaning or scraping of mainsshall bedone
Interval of cleaning or  Once & year. This period can, however, be
scraping. changed bty the Engineer.in.Charge, as
per cvn\c/l?ons of dlﬂ"erent places and quality of water.

(i By discharging water under high pressure—Water

weitide oficleas under high pressure, 200 P.S.I. in general,
cihods oL clealit®: ghall be passed through the mains in cases
Where rusting or other such effects arenot much predominant.

\/ (ii) Mechanical Process—There are two different types
of machine which should be utilized.

(a) Hill hodgman or other make plpe Cleaning Machine:—
(Fig. on opposite page).

(b) Turbine Pipe Cleaning Machine :—
(Iig. on opposite page).

v4. All the tapping ferrules, hydrants, tees, valves other

such things shall be removed so that there

Operation ol cleaning

peration of cleaning — is no obstruction the pipe clearance. In
gafprogcssg). ‘ pldce of valves, ete., Straight length of 1

pipes shall temporarily be fixed.

The hatch boxes shall be opened up or flanged piece ,‘

removed. The scraping or descaling machine as deseribed
above shall then be inserted.

operation of machine shall be passed.

water, as already allowed will take away the scrapped dirt,

etc., which ultimately be carried to the surface by means of

a sp ec1ally inserted vertical pipe at the other end.

5. Havmg thus isolated the main, a cable shall then be
Proving the cléar drawn through with the aid of drain rods §

or a cord attached to a wood and rubber §
piston forced through the main by water pressureand a prover §

diameler.

Sufficient amount of water for

In case, where water 3
passage sufficient pressure can not be used, a cable should be

-passed by means of a special carrier. The machine shall then
be carried through the main and the sufficient quantity of °

s s e v e pm s )
o a1 ey
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with over sized rubbsr washers or plangers be passed bhrough
the pipe. (This method shill be used, _lrerE the head is-inp=—————
sufficient to drive the scaper, say under 15 head. -The pro- :
ver indicates the largest diameter of the lining scraping
machine, which can be used, aiid also disgovers the poasition
of any obstructaonsm the main). . The prover, which shall be
shchtly less in diameter than the pipe under treatment; shall

consist of a hardencd steel cylmder centra.lly held in the
pipe by flat steel springs. = o KL

The Contractor, Overseer mcharge, should follow the
thdin*line” with sounding rod setethescope in hand; stopping
now and then and detectmcr (other the scraper has strucksor
not,). When a solid, obstrucbwn is met with the scraping
machine can be heard coning agmsb it with a dull bhud :

.. When this dull thuds is noticed the pipe. tr a,ck shall be

openedand the pipe is struck with a few blows of sledge ham.-

mer. However, in cases, where these blows P provesin effective,

& whispt hay shall be inserted-at the hatch. box.. When it

reaches the scraper, it shall form a species of pa.ckmo and
the extra pressure thus generated will make . the scraping
machine to move. 1If all these methods fails, then' ihe pipe
shall be cut’open to remove the cause of obstruction.

It shall be the duty of the Sub Divisional Officer to see hy®

i{hat the correct bore_‘tesﬁ as’ above 13 oa.rned outm his
presence. PSRRI

It

-

-

6. - {The only dlﬂicnlty lies in msertmn of machme, which
Scraping operation’ in 18 ‘t0 be overcome by cutting the pipe’
mlhnshal;'c?}l gg::;dgfri length piece, ‘completing the operation as
fange pieces. ; above and’ then after complctwn, filling

in a flanged piece of 4’ length or a hateh box))™
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CHAPTER 11

SPECIFICATION§ FOR WATER SERVICE METERS

-
r

' CONTRACT

(i) Meters i’;br all types shall withstand a pressure of 150

13

1bs. per square iuch, :

(ii) The measuring chambers and cases of all meters .

shall be of bronze or nonferrous metal.

(iii) The outer caseé of disc meters of 2inches and smaller -

size meters shall be of bronze

(iv) Large mgters made of cast iron shall have pretec
tive coating of bionze, - ’

(v) Gear trains and lg.'trainers_shall be of nonferrous metal ~

and measuring disc and wheels be of vulcanized rubber. °

(vi) The registration. of new meters shall be accurate
within normal test flow limits in table given below to 15 .per
cent for disc meters and to 3 per cent for other types.

(vii) The registered flow at minimum test flow shall be
not less then 95 per cent of the actual flow of all times.

(viii) The pressure loss at the upper normal test flow
limit shall not exceed 15 lbs. per square inch for meter of up
to 1 inches size and 20 lbs. per square inches for vane disc,
carrent and compéund meters and 4 lbs. per square inch for
- fire service meters.

(ix) The ratings of meter shall be in imperial galloné
unit with least count of 10'gallons. :

(x) The meters shall-have removable- strainers which
could be easily cleaned, without.interrupting services fcr
more than 15 minutes.

(xi) The meters; shall ' have necessary isolating valves
- for the purpose of cleaniag strainers. .

" (xii) The connecting ends of the meters shall be of the
union or flange type..

(xiii) All meters shall be supplied with one spare and
a set of bearing.

~ (xiv) The meter shall be capable of being lubricated
without dismentlement,

e Ty

TABLE 11-A

"
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TABLE 11-A
Test FLow LiMITS FOR. CoLb-WATER SERVICE METERS (IN GALLONS PER MINUTE}
L A
DiIsC METRES * CURRENT METRES CoMPOUND METRES FIRE SERVICE METRES
Rize X
Normal lest flow Minimum Normal test flow Minimum Normal test flow Minimum . {Normal test flow| Minimom
limits 1  test flow limits test flow limits test Aow limits test flow
{
1to 20 } ok wno
3 2t 3) }
3to 50 4 = = v e
1-4 5'to 100 13 12t0 102 7 2to 100 3 .es - .
8to 160 2 16to 160 10 2to 160 P .-
3 16 to 300 4 24t0 350 15 dto 329 8 to 400 2
" 28 t0 500 7 40to 600 20 610 500 1. |7 8te700 2
48.to 1,000 12 80 to 1,470 30 10 to 1,000 16 to 1,600 4
144 to 2,500 50 16 to'1,600 4 28 t0 2,800 7
10 224 10 3,830 75 |.. 32w2300 | '8 48 10 4,400 12
2 | | 320 to 5,800 100 32 10 3,100 14 . 48 to 6,400 12
1. 400 to 11,500 150 4 —
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CHAPTER 12 | B

12'1—WATER SUPPLY PUMPS :
19:1—General i

-The various; parts of the pumps ﬁommg in contaot

rivers 1 E 3
" General Specification. . with water to be supphed from Thkes v @&

- Tube-wells V"4 ':
in West Pakistan _conforming to the analysis if supplied :

- by the Engineer-in-Charge, and if not supplied then clean
water with a small percentage of fine silt shall be gnarenteed — §&
safe by the manufacturers against abnormal wear in tropi- &
cal climates, due to the abrasive action of sﬂts and other |
impurities usually found in this. area.

The wearing parts of the pumps, i.e., wear1ncr rings
impellers or bearings and shafts shall be of substantial cons- .
truction and ca.pable of being easily dismounted for the
purpose of examination and replaeement “In this respect
horizontal spilt casing shall be preferred.

In the absence of specification of the position of pump

. with respect to the highest and lowest water level on the
suction sides the supphers will be free to propose and posi-:’
tion of pumps on the suction side where the pumps Would.; =
work most efficiently. .3

In the case of self -priming position a sluice valve of proper
construction on the suction side, of corrosion proof material, &
shall be supplied with the pumps to isolate it for purposes &
of repairs. Special tools for dismentling the pumps and for
replacement of spaces shall be supplied along with the pumps.

, The pumps shall be rated for continuous running at least
16 hours a day.

. 2. Complete instructions for erection, maintenance,
dismentling and normal repairers along with necessary
sketches drawings and exploded view all written up in

- English and Urdu would .be supplied. free of charge with

"every machine.

Performance curves connecting discharge with a head,
efﬁczem,y and horse power drawn, on the same X and Y axis
on the same graph sheet shall be supphed and their accuracy
with respect to individual machines guaranteed.

1 All guarantees will be deemed to be held valid only when
10 per cent of the priceiskept in deposit with the Govern-
ment for a period of six months after the installation of the
machine during which period all the guarantees except that

, against abnormal wear will be specified by the manufacturey

an
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3. The pump shall stand the test enumerated in the
following paragraphs :—— .

During the whole period of the test careful observation shall )
be made in regard to :— ~ :

(a) Serious shock, hammering or vibration occurring.

lact _ (b) Bearings running cool and with proper lubrication.
€S\ . . .
es ' 2B (c) Stuffing boxes and water sealing devices operating
i-Fegs . satisfactorily and not allowing any leakage of air
;gn 2 into the pump. : '
ecd M (d) In the case of centrifugal or axial floow pumps,
Spi- i rubbing of the rotor occurring against .the casing
her BB or neck rings.

‘ - (e) The reliable and satisfactory action of hydraulic
fers T balancing device, if used.
i ) ko -
ns- : (f) The prevention of any escape of water between the
the & pump and the point of measurement of discharge.
eet n (i) Elements of operating conditions—7Three main el-

®  ments of operating conditions are :
mp v (&) The quantity of water delivered by the pump in a
the - Z§ given time. -
081" i =
ms'lld b v’ (b) The total head.
B (¢) The speed.
'per The speed shall always be maintained as nearly constant
‘ial, and as nearly equal to the specified speed as possible. If the
) Y €q : PUSREIR: b ) B

)ses prevailing suction and delivery heads under operating condition
for @  are not the correct specified heads then if possible, these heads
1ps. W shall be brought to the specified values by suitable methods
rast @  applicable to the local conditions of installation. Throttling by

W  a valve is the most feasible means to raise the head in case the
e, b operating head is less than the specified’ value, but should it be
ary @  found necessary to insert a throttle valve in the suction, line this
) in &  shallnotbe fitted closer to the pump than ten times the diameter
-ith &  of the suction pipe. ' | '

Each of the various measurements for a given run shall
ad, @  whenever possible be computed by avzraging a series of instant-
Lx18 ®  aneous readings taken simultaneously at equal time intervals. A
sey 5 note shall be made of extreme fluctuations at any instant. A

' W sufficient number of readings shall be taken in making an ob.
5;21“ S servation, so that the adlition or elimination of a single read ng

& representing a maximum swing of the instrument shallnot affect
Eﬁ: B  the average by more than 1 per cent,

Ier
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_ (i) Mechanical and hydraulic conditions—(a) The &% ‘;22
pumping unit shall be in the best possible mechanical condition f E o
with all bearings, stuffing boxes and internal running clearances
properly adjusted. - | ' x®

All air leaks in the suction pipe shall be eliminated and the X "™
pump shall be free from foreign matter. - 'S’g‘
Note—Special care is necessary to avoid the formation of * er£.

air pockets in the suction pipes. Such pockets formed by coni- '§&
cal reducing pieces can be avoided by putting all the taper on
the bottom of the reducer, keeping its top horizontal.

(b) Hydraulic condition— Unless otherwise specified. the
temperature-of the water during the test shall not cxceed 85° °F.
The water to be handled shall be reasonably free from .air,
gasesyor suspended solids. :

o

) Duration of test—The duration of the test shall be
sufficient to secure accurate and consistent check result. To
verify the mechanical condition of the pump it shall be run con-
tinuously for not less than one hour and not more than six
hours. Where a specification covers a range of performance, a
minimum of five tests shall be made to define points approxi-
mately equidistant on the characteristic curve.

(iii) Measurement of speed and discharge—The speed B
of the pump shall be accurately measured by a revolution
counter or an accurately calibrated tacheometer.

The discharge shall be measured by ‘V’ notch method as
directed by the Engineer-in-Charge.

(iv) Method of measuring head—(a) Tte stundard mzthod
of measuring head shall be to employ a water column or gauge
glass giving a direct reading of surface elevation. Where this
cannot be used, indirect methods may be employed, such as the
use of a mercury or other fluid gauge or a Burdon type gauge.

When -water columns are used, care shall be taken to avoid -
errors due to the difference between the temperature of the water
in the gauge connection and that of the water in the pump by 4

- frequently draining the connection or determining the necessary ‘%
correction.

(b) Gauges and connections—Where accuracy is specially
desired, and when the head against which the pump is operating 4
is 50 feet or less, it is recommended that water or mercury mano- %
meters be used instead of Burdon type gauges. When Burdon #
type gauges.are used, it is recommended that draii cocks be placed 4
. immediately below the gauges and that frequent tests be made to 3

determine whether the pipe connections of the gauge are filled 4
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ST N TR
5 ke

A @ with air or water. With any form of gauge care shall be taken .-

"The 3 & toeliminate any leaks {even if snall) in"the connecting piping, -
”dm‘:; S« and to avoid the trapping of air in the connecting pipe or hoses.
rances M :

Gauges shall be calibrated prior to and after the test and
nd the & when calibrated and used, shall be in an upright position. On

@ no account shall any Burdon type gauge be fixed so that any

. A& strain is placed on its case, as its readings may thereby be
1on Of B seriously affected. -
'péc? oln L Connections for the gauges shall be made on the suction and

'l . delivery pipes in position free from likelihood of the .gauge read-
ime W ings being affected by curvature, restriction, rotation or impact

R effect of the stream lines, and shall be as short and direct as possible.
357 F. b Connections to taper pipes and bends are undesirable, and. con-
n @, | nections to the top side of a pipe shall be avoided, as air frequently

2, collects there. The suction gauge connection shall be placedata
all be 3 distance of one to one-half pipe diameter from.the. inlet flange,
t. To S andthedelivery gauge connection at adistance of one to four pipe
1 con- & diameters from the outlet flange. Ifavalveisused for the throttl-
an six 4B ing the discharge, it shall be placed downstream of the delivery
nce,a M gaugeconnectionata distance not less than three pipe diameters.
wroxi-

W The end of the connecting tube or pipe shall be flush with the
& inside of the conduit in which the pressure is to be measured

s;;zed - X and shall have its axis at right angles to the direction of flow.

lution (¢) Limit of accuracy of total head measurement— With
B the above precautions and provided the head to be measured is
od as % reasonably steady, an accuracy may be expected within 1-0
: & per cent.
2thod 3§

(v) Measurement of power input—(a) Classes of measure-
gauge B ments—Measurement of power input to the pump, that is the
: th}:’s F brake horse-power (B. H. P.) of the pump, falls into two genzral
s the &

® classes, Some measurements are those which in themselves
ige. ¥ determine the actual power or torque delivered to the pump and
avoid & are therefore made entirely during the test, using some form of
water B transmission dynomometer. Other measuremenis are those
p by ® whichinvolve measurement, during the pump test, of power input
ssary @& tothedriving element and the previous or subsequent determination
’ & of the relation of the power input to the power output of this
sially @& driving element under the identical conditions of the pumps test,
ating I thus by calibration deriving the efficiency of the driving element.
ano- & (b) Corrections and Allowances—The power delivered to
irdon & the pump shaft when directly connected shall be the power output
lgced M. of the driving element. When not directly connected, corrections
eto W&

] - shall made for the losses between the driving element and the
et E 3 .
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pump. In the case of a belt drive the allowances for belt losses
shall be taken as 5 per cent unless an accurate determination
of such losses is made, on unless otherwise agreed between the
parties concerned. : -

(c) Electrc motor and instruments—If a dynamometer
motor, or a tiransmission dynamometer, is not available,
the preferred method of determining power input to the pump
shall be the use of a direct connected calibrated electric
motor, provided the calibration tests of this motor are made with
ever care and are frequently rechecked. Curvesshallbe made up
from the calibration tests translating kilowatts input into brake
horse-power outipur. Power input to the motor during a. pump
test shall then be measured in a manner exactly similar to the
calibration tests, and the corresponding power output as shown
on the calibration curve shall be taken as the power input to the
pump. '

Electrical instruments shall be calibrated, if required, im-

mediately prior to the tests by the National Physical Laboratory
or other approved authority.

Should question arise as to the accuracy of the motor
efficiency or electrical instruments, these shall be re-calibrated
immegdiately following the pump test.

\“(vi) Calculation of results, Water Horse-Power—The water

horse-power is found from Equations 1 and 2:

OxH

W.H. P.=——.. ... Equation 1.
8-828
GxH

W.H P=——mroH. ... . Eguation 2.
3:300

where W. H. P.=Wuter horse-power,

Q=Discharge in cubic feet per second.
G=discharge m imperial gallons per

_minute. g
H=Total Head’ in feet of water standard }

density.

-Eﬁiciency—-The efficiency of pump is the ratio of the water .'

horse-power output to the brake horse-power input, or,
i i Wo H- .P-

Percentage efficiency= —— — x 100 .. .. ... Equation 3 3

. : - " B. H. P,
where the values have been determined as described.

(vii) Tolerances—(q) General—In.all commercial ac‘cept-'
ance tests of pumps, a certain tolerance shall be allowed the manu-
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facturer on his guarantees to cover in accurancies of the equa-
tions for discharge, errors of observation and unavoidable minor.
in accuracies of the instrument emloyed. _

. (b) Tolerance on discharge and Head—The tolerance shall
be the probable attainable accuracy as per appropriate B. S. S.
or as specified by the Engineer-in-Charge. ‘ ;

(c) Tolerances on pump efficiency—The tolerance on pump
efficiency shall normally be 25 per cent when the discharge is
determined by any of the standard method. oo

E. G. should be guaranteed efficiency be 5 per cent and
the tolerance+2'5 per cent, the limiting efficiencies allowab]
would be 4815 per cent and 51°25 per cent. '

/No. 12:2.—Water-supply Pumps—Centrifugal Pumps.
1. The casing shall be of volute type with end section and

CHSIEL. tengential delivery unless directed, other-
wise by the Engineer-in-Charge. He should be of substantial
construction and shall have & pedestal cast integrally with
the pump.
\/-"' 2. The impeller shall be of cast-iron or Bronze and shall
Tetler be fitted with easily remewal cast-iron
pefier. seating rings, fitted to the casing adjacent
to the eye of the impeller. The blades shall be designed for
efficient performance. '
3. This shall be easily accessible for inspection and shall
Staffing Hox have clear water seal so arranged to pre-
£ 0% sent in gross of air into the pumps through
the stuffing box. |

4. The shaft shall be of substantial construction adequ-

Shaft. ately supported by bearings of appropriate

design being so placed as to avoid wvib-
ration in the shaft at any speed. : :

v 5. 1Foot valve,
Accessories.

1 Gate valve.
1 Check valve.
1 Flexible coupling.
1 Priming funnel. |
1 Pressure gauge including cock.
1 Depression water indicators..
\/ 6. A.C. Electric motor 440 volt, 3 phase 50 cycles water

Mot proof with tropical insulations Hori-
: ’ - zontal -speed 1400—3000 R. P. M.- -



490

Upto 10 H.P. Squirell. cage and above that shpnng
motiors slnll be provided.

Ampere and Volt mctor shall be supphed

7. (a) For Squirell cage motor :—
Starter,

Star delta motor protection switch, sheet steel clad
equipped with overload and short circuit releases provided

with one hand lever, and warning hght and an automatic
electric cut out (Switch).

(b) For Slipring Motor Oil drawn starter shall be provi-
ded Red warning light shall be provided. In both cases
diagram shall be supplied. -

8. (a) One set of bearings.
Spares. .

(b) Spare motor.
(c) Starter winding.
(d) Starter contract.

(e) Four sets of brushes in case of slipring motor. The
brushes for above 15 H. P. Motor shall be liftable.

The motor shall be capable of continuous running for
16 hours and complete accessories, spare parts and set of
tools, for erection maintenance, repair and dismantling shall
be supphed with the motor.

9. Where diesel power drive ig required as stand by the

motor will be connected to the puraps
through V or flat belt, with suitable
pulleys for the engine and the pumps.

The engine shall have all standard equipment, and shall
include all flywheels, air filter, fuel tanks, fuel filter head
starting. cravel with supporting shield (exhausb) silencer,
foundation parts, casing for valve gear one complete set of
tools consisting of spares, socket, wrenches, socket oil can,
screw driver, round pliers ignition papsr, one set of spares
consisting one locking for valve lever, one gasket between
injection valve piston ring, circlip for piston pins, lock sheet
for connecting rod, packing for cylinder head.

* Temperature and oil gauge and other necessary suitable
equipment necessary for erection, dismentling, inspection
and repair and mamtenance, shall also be provided.

The fuel and oil consumption shall be stated.

Complete. instructions including erection diagram for
. erection, dismantling, repair and running of the installation
A\ rltten up in English and Urdu shall be supplied free of cost.

Di.sel drive.
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10. This shall be watercooled horizontal slow speed
(Max. 1,000 R. P. M.} high—compression
with precombustion -chamber, single
cylinder for stroke, single acting type with forced feed lubri-
cation and shall be capable of with standing abnormal wear
for 10,000 hours. The engine-shall be rated for continuous
running for 16 hours a-day, accessories spare parts'and for
running 10,000 hours, shall be provided together with
tools and instructions for erection, dismantling, repair, ins- -
pection and maintenance together with spare part list. '

The engine shall have all standard equipment and shall
include all lywheels, air filter, fuel tank, fuel filter, head star-
ting crank with supporting shield (exhaust), silenccr, founda-
tion parts, casing for valve gear, one complete set of spares,
consisting of socket, wrenchcs, socket oil car, screw driver,
round pliers, ignition paper, one set of spares consisting one
locking for valve lever, one gesket between injection valve,
piston ring, circlip for piston pins, lock.sheet for conuecting
rod packing for cylinder head.

Temperature and oil gauge and other necessary suitable
equipment necessary for erection, dismantling inspection,
repair and maintenance. -

The fuel and oil consumption shall be stated.

Complete instructions including erection diagram for
erection, dismantling, repair, and running of installation
written upin English and Urdu shall be supplied free of cost.

11. (1) Discharge in gallons per minute.

Information to be
supplied to the Manu-

facturers, » ;
(2) Lift above well.
(3) Suction lift maximum and minimum.
(4) Analysis of water, if any. |

(5) A diagramatic sketch of the pump house may be
supplied to the firm, who would submit detailed drawings
for lacation of various units.

No. 12:3—Water Supply Pumps—Vertical Bore Hole
Pumps. -
1. The pump shall be of single or multistage types
- depending upon delivery head, with high
_ . grade cast iron with axially and radially
curved diffusers cast, or of the casing the individual stages

Diesel engine.

Casing.
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being held by steel through bolts, the pump being of sub-

stantial construction and the component parts being strictly
inierchangable. '

2. The driving shaft will be of substantial constructions
Pt kol and adequately supported by intermediate

. SUAk gunmetal bearing (shaft sleeves) of ap-
propriate design being so placed as to avoid any vibration in
the shaft at any speed. Calculation for placing with res-
pect to size, eccentricity and strength shall be submitted.
The bearings shall be forced lubricated by oil being capable
of lubrication from the working platform from which the

prime mover is located. The Thrust bearing for driving shaft = 1

shall either be located next to the pumps or at the floor level

and will be of substantial construction and calculation for
the size thereof shall be submitted.

3. Depth gauge together with indicator clock calibera-
Deoth auge ted in feet of water with necessary fittings
il will be supplied with the pump.

4. These shall be of high grade tensile steei of substan-

5. One suction pipe of steel.
Accessories,

Two Foot valve.
One Gate valve.
One Check valve.

One Pressure gauge with cock. =

One set of pipe.

One water level depth gauge with foot air pump and }

sufficient length of pipe.
One set of tools.

One set of the impellers of bronze, 1 set neck bearings, =

1 set of distance brushes of bronze, 1 set of rubber lined §
bearing. S
~ 6. Vertical AC Hollow shaft electric motor, with non- j

Brectric Drive. . reverse brake, drip water proof, tropical 3

insulated, Robust construction to with
stands and storm.

Winding ' ... 400 volts delta.
‘Voltage ... - T ... 400/440 volts.
Frequency ... B0 cycles/sec.
Speed .

B . 1450/1700 rpm.
Out put at 113 degrees T

To be stated by

Listed output L J supplier,
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that slipring.

7. (a) Starter for squirel cage motor.
Starter., -

The motor shall be-squirel-cage -up%e 10 BHP above —

Motor protection switch, sheet steel clad equipped with
overload and short eircuit releases provided with one hand
lever, and red warning li\ght.

(b) Starter for slipring motor.
One oil drum starter.

One motor protection switch, sheet steel clad, with
overload, short circuit and no volt release;, and red
warning light,

8. Spare parts—(a) One set of bearings.
Spare parts. ‘

(b) Spare motor.
(c) Starter winding.
(d) Starter contract.

(e} Four sets of brushes in case of slip ring motor.
The brushes for above 15 H. P. motor shall be liftable.

9. Where diesel power is required the motor will be
S connected to the pump through a gear
' head and clutch box allowing the motor

to run the pump with gear in the neutral. The gear will
have a horizontal cone through a clutch to the diesel prime

mover. The gear ratio will be such as to enable the pump
to run at appropriate speed for the engine.

10. Same ag for centrifugal pumps.

Diesel engine, Acces- =
sOries spare paris. ]

11. (1) Discharge in gallons/minute.
Information to be

supplied to the Manu-
facturers.

(2) Lift above well.
(3) Suction lift maximum and minimum,
(4) Analysis of water, if any.

(5) A diagramatic sketch of the pump house may be

supplied to the firm, who would submit detailed drawing .
for location of various unit,
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(6) The diagram shall include the sketch of borehole |
showing diameter snd its divergence from the vertical line.  j

No. 12:4—Weter supply pumps—.Submersible pumps.

1. These pumps shall not be used in case the horse power
of the motor exceeds 10 B. H. P. or where
there is a liability of the constant drop
in voltage, and where the water has appreciable silt contents.

9. This shall be only used with AC, 3 phase, 50 cycles

QGeneral.

maximum speed 3000 R. P. M. seamless steel rising main, ]
3. Special cable Jength— b
Accessories ]
Two cable connectnrs. ' )

Twenty cable clamps.

One set of mounting clamps.
One gate valve. =
One pressure gauge with cock. | i
One depth gauge complete with foot pump and air line.
One bend size.

One adopter flange non-return valve.

One non-return valve to be lifted at above ground level.

One water level safe quard complete with low tension
transformer driving electrode and cable. :

One automatic star delta starter, oil immersed cast

iron clgd with no volt releasc and overload releaser, includ-
ing built in a meter,

=L
B
L

-
'3

One set of spare parts.

4. Same as chapter 122 and 12:3.

Information to ' be
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CHAPTER 13
EARTHWORK

13:1—Earth work for sewers ~manholes, junctions,
Chambers, Flushing Tanks, Drains in ordinary soil above
subsoil water level. .
1. Thesewersare to be laidto thealignment and gradi-
Alignment and grade,  SBbS shown on the drawings, but sujett to
" such modifications as shall be ordered
the Engineer-in-Charge from.time to time to meet the require-
ments of the works. No deviations from the lines, depths
of cuttings or gradients of the sewers shown'on the plans
and sections shall be permitted except by express direction
in writing of the Engineer-in-Charge.
2. The sewers shall be constructed and laid with a true
Sarsinou ol vails grade and in straight lines between
" R Sh: curves as shown on the plan. The sewers
shall be laid and constructed to their proper levels by the
aid of suitable boning rods and sight rails which shall be fixed
according to the requirements of the Engineer-in-Charge at
intervals not exceeding 50 feet, and also by levelling along the
invert line of the sewer by means of accurate “Dumpy” or
other levelling instruments. The sight rails and boning rods
shall be provided, fixed and maintained by the Contractor
who shall also provide and maintain suitable levelling instru-
ments and equipment and shall set out the positions and levels
of the sewersand other works according to the drawings and
with any instructionshe may receive from the Engineer-in-
Charge from time to time during the progress of work through-
out. He shall also provide, at his own cost and charge
all labour and materials necessary to enable the Engineer-in-
Charge or his staff to check the level and dimensions of the
works whenever the Engineer-in-Charge or his staff require
him to do so. All sight rails and posts shall be of well
seasoned deodar timber of ample size and strength. The
rails and boning rods shall be suitably planed accurately
and no warped or otherwise defective or damaged sight rails
orboning rodsshall be allowed. Thesightrailsshall be secured
to the posts by heavy wrought steel clampsto the approval
of the Engineer-in-Charge and in such manner that they shall
be fixed immovable to the correct line andlevel. All boning
rods and sight rails shall have the centre line accurately marked
thereon by a thin saw cut and shall be painted black and white

. to the requirements of the Engineer-in-Charge. All boning

rods shall be suitably shod with iron. At least four separate
sight rails shall always be maintained incorrect level and
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aligment along thelins of sewerat every place where construe--

tion work is proceeding and the alignment and level of thesight

rails shall be checked by level and line at least twice every
day to ensure that no disturbance or interference of the
alignment and levals has taken placs. Wherever required,
. the Contractor shall erect and maintain such additional sight
rails as the Engineer-in-Charge shall direct. The Contractor
shall, at all times, see that his workmen or other unp,ut,houzed
persons are not allowed, accidently or otherwise, to tam per
on interfere with sight rails or other alignment or level marks.

All bends and curves shall be set out mathematically
in a manner to beapproved by the Engineer-in-Charge and the
Contractor shall provide, and maintain for the purpose such
additional sight, rails posts rails, rails and other wrought and
rough timber work also lines, steel wire and other articles
as the Engineer-in-Charge shall require from time to time.

The excavation for sewers and works shall be done in
Excavation to be dome OpeN cutting unless the permission of the
in oppen cutting. Supenntendmg Engineer for the ground
to be tunnelled is given in writing. Where sewers have t0 be
“constructed along narrow passages, the Superintending En-
gineer may order the excavation to be made partly in open
cut and in such case, the excavated spoil shall be removed at
once 80 as not to block up the passage, and shall be brought
back, tater on for refilling the trench or tunnel.

‘/4 The excavation shall be made in such lengths and of
such widths as shall, in the opinion of the
Engineer- m-Charge, enable the sewer to
be properly constructed. ~ Unless otherwise permitted by
Engineer-in-Charge, not more than 60 Yfeet of any trench in
advance of the end of the built sewer shall be open at any
time and unless written permission to the contrary is given
by him the tiench shall be excavated to its full depth for a
distance of at least 16 feot more than the minimum length
- of sewer permitted to be laid in it.

5. In excavating the trenches, etc., the soling, road
metalling, pavement, kerbing, etc., and
turf is to be placed on one side and pre-

served for reinstatement when the trench orother excavation
shall be filled up.

Before any road metal is replaced, it shall be carefully
‘shifted. The surfacesofall trenchesand holesshall be restored

Length of Excavation.

Openiog out trenches.

and. maintained to the satisfaction of the Engineer-in-Charge §
and of the owners of the roads or other property traversed 3
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i and the Contractor shall ot cutor break down live fence of .
. trees in the line of the proposed works but shall tunnel under
them, unless the Engineer-in-charge shall order to the contrary.

The Contractor shall group up and clear the surface over
the trenches and other excavations of all trees, stump, roots,
and all other incumbrances affecting the prosecution of the
work and shall remove them from the side to the approval
of the Engineer-in-Charge. The Contractor shall keep all
excavated spoil sprinkled with water during the execution of
the work o0 as to prevent any dust nuisance.

6. The Contractor shall not occupy or obstruct by his

operations more thao one-half of the width

Obstruction of roads.  0f any road or street and if insufficient

space shall then be left for public and pri-

vate transit, he shall remove the materialsexcavated and bring

them back again when the trench is required to be refilled.

The Contractor shall obtain the consent of the Engineer-in-

Charge in writing before closing and road to vehicular traffic
and the foot walks must be kept clear at all times.

7. All night soil, filth or other offensive matter mst

Rl b with during the execution of the works,

o immediately it is taken out of any trench,
sewer or cesspool, shall not deposited upon the surface of any
street or where it is likely to be a nuisance or passed into any
swere or drain but shall be at once putinto cartsand removed
to a suitable place to be provided by the Contractor.

8. The trenches shall be excavated to such depth that
B o the sewers shall rest on concrete as des-
done to proper depths,  cribed in the several clauses relating
thereto and so that the inverts may be

at the lovels given on the sections. In bad ground the En-
gineer-in-Charge may order the Contractor to cxcavate to
a greater depth than that shown on the drawings and to fill
up the excavation to the level of the sewer with concrete,
broken, stone, gravel or other materials. Tor such extra
excavation and concrete, broken stone gravel or other materials,
the Contractor shall be paid extra at the rates laid down for
such work in the Schedule if the extra work was ordered by
the Engineer-in-Charge in writing, but if the Contractor
should excavates the trench to a greater- depth than .
is required without a specific order to that effect in
writing of the Engineer-in-Charge, the extra depth shall have
to be filled up with concrete at the Contractor’s-own costs
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and charges, to the requirments and satisfaction of the Engi- _
neer-in-Charge. : 5N

d

i Dispo:

9. After the sewer or other work has been constructed ] ?E carth
, and proved to be watertight, the trench B iy
. . ) i the
Relling or other excavation, shall be refilled. &

 left

The utmost care shall be taken in doing, this, so that no
damaged shall be caused to the sewer and other permanent work. L
The filling in the haunches and up to two and ahalf feet above & 1.
the crown of the sewer, manhole, junction chambers and other & trenc
work shall consist of the finest selected material, placed care- P&

L T ames s b

TR ST LA

fully in 6” layers and flooded and consolidated. After this {8 et
has been laid, the trench and other excavation shall be refilled & S‘ﬁb'
carefully in 6” layers with material taken from the excavation, B thas
each layer being watered to assist in the consolidation, ynless J§ e;c;
the Engineer-in-Charge shall otherwise direct. » ?n‘aC
 left

10. In the event of the surfacing materials excavated B o %
from the trenches and other excavations 3 the

New surfacing Peing insufficient to restore the surfaces 3 The
Materials. to the satisfaction of the Engineer-in- #8¢ tim

Charge, the Contractor shall made up the 8 to ¢
deficiency with materials equal in quality to that which was S8 ord.
removed and if the old materials are unsuitable or worn out % E of t

or damages, the Contractor shall supply new material in their “ Sucl
place without extra charge. | & os
) ;. Cha

11. The Contractor shall, at his own costs and charges §& clos
Restore seitlements  make good promptly during the whole g
and dafage. period the works are in hand, any set- 3
tlements that may occur in the surfaces or roads berms, foot- 3
paths garden, open spaces, etc., whether public or private,
caused by the trenches, or by his other excavation and he §
shall be liable for any accidents caussd thereby. o

_ He shall also, athis own expense and charges, repairs and j
make good any damage done to buildings and other property.3
If in the opinion of the Engineer-in-Charge, he fails to make]
good or to pay and satisfy the expenses of making good such EEsaric
~works with all practicable despatch, the Engineer-in-Charge] §ho
shall be at liberty to get the work done by other means andj
the expense thereof shall be paid by the Contractor or deducted il
from any money that may be or become duetohim or recovereds =
‘from him any other manner according to the law of the land. §

] P“_
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12, The Contractor shall at his own costs an charges
provide places for disposal of all surplus

, materials not required to be used on the
Del:ﬁ%m of Suplus  works. As each trench is refilled the

gurplus spoil shall be immediately removed,
the surface property restored and the road way and.sides
left clear. ‘

13. The Contractor shall at all times support effectively

the sides of the sewer trenches and other"
excavations by suitable timbering, piling -
‘and sheeting and they shall be- close tim-
bered in all loose or sandy strata and below the surface of the
sub-soil water table, without any extra-tost. It is in‘tended
that all timbering, shall be removed as the work proceeds,
except timbersheeting against which concrete is placed, which
shallnot be removed unless specially permitted by the Engineer.
in-Charge. Such sheeting will, however, not be paid for when
left in position unless the same was specially order in writing
to be left in by the Engineer-in-Cherge to protect the sides of
the trenches and other excavations as provided for below.
The Engineer-in-Charge may 1cquire any portion of the
timbering, piling or sheeting to ke left in the ground in order
to protect the sides of the trenches or other excavation by an
order, in writing to the Contiactor, detailing the quantity
of timber and other material to beleftin and the place thereof,
Such timber and other material will be paid exira at the rate
a8 provided in N. 8. T. or as determined by the Enginecr-in-
Charge. In soft or water.logged ground, the Contractor shall
close drive the timber sheeting or piling with tongué and groov-
ed or other joints of approved type to such depth below the
bed level of the under-side of the sewer and other work as
shall be required by an order in writing of the Engineer-in-

Charge and no extra shall be payable to the Contractor for
such extra work. »

Timbering of sewer
trenches.

All timbering, sheeting and piling with their whaling’
and supports shall be of adequaie dimensions and strength
and fully braced and strutted so that no risk of collapse, or
subsidence of the walls of the trench shall take place. When
timbering or sheeting is withdrawn, it shall be done gradually

fully to avoid falls and subsidence and all cavities shall

be solidly filled in. In case of timbering or sheeting left in
place, all cavities behind such sheeting shall also be solidly
filled in as directed by the Engineer-in-Charge,

The Contractor shall be held accountable and rcsponsible
for the sufficiency of all timbering, sheeting, and piling used ar.d
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- ' -, de

for all damages to persoh: or property resulting from the 3 be
improper quality, stength, placing, maintaining or removing B cov
of the same, _ ' of
14, The Contractor shall shore up all buildings, walls & gh‘c'
and other structures, the stability of which ¥ ¢

Shoring of buildings. 18 liable to be endangered by the execution & _
of the work and shall be fully responsible & Mid

for all damages to  person or property resulting from any #& man

aceident to any of such building.

15. The Contractor shall at all times during the progress 3

of the works keep the trenches and ex- }

Removal of water from gavations free from water which shall
sewer Lrenches. . Vs p

be disposed off by him in a manner as will

neither cause injury to the public health nor to publicorprivate &

property nor to the work ccmpleted or in progress nor to the &

surface of any roads or streets, nor cause any interference

with the use of the same by the public, B

W
He shall from time to time forward in writing in advance &

to the Enginecr-in-Charge, particulars of his arrangements for
dealing with storm water and sub-soil water in order to push ¥
forward the progress of the work but the approval of the En- §
gineer-in-Charge to any such proposalsshallnot relieve the Con-
tractor of any of the full responsibilities imposed uponhimin this
specification as regards to the work. The Contractor shall at S
all times provide adequate plants and materials, labour, fuel, &
lubricants, spare parts and all other contingent items, stores ¢

and accessories, tor keeping all trenches and works de. watered i

in a safe, proper and effectual manner necessary for the pro- ley
secution and ccmpletion of the work without incurring any 3
risks of damage to neighbouring buildings, property and struc-
ture.

The Contractor, in carrying out the de-watering of the |
trenches and excavations shall take adequate precautmns to §
- eénsure that under' no circumstances shall the sandy 3
bottom of trenches below sub-soil water level be allowed 3
to “blow”, thereby endangering building and -other §
structures in the vicinity of the work and the Contrac- §
tor shall be .held fully and wholly responsible for all %
damages done to buildings and other property resulting @&
from his de- -watering and pumping operations. If he fails §
. to make good or to pay and satisfy the expenses of §
making g,ood damages or works with all practicable despatch, °
~the Em,meet m-Oharge shall be at liberty to get the work |
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done by other means or to pay the cost of the said damages
deducting the amount expended from any money that may
be or become due to the Contractor or the promoter may re-
cover the same from him in any manner according to the law
of the land. It is made absolutely clear that nothing extra

shall be paid to Contractor for all operations connected with
de-wataring. i ' '

16. The maximum widthof trenches in respect of which

Widths and depths of : b '
trenches o seepths of - payment will be allowed for excavation

manholes, will be as follows :—

(a) Trenches not exceeding 7 feet in depth 20 inches
plus external diameter of barrel for pipe sewers;
and six inches plus, maximum external overall
diameter or width of sewer ; and six inches plus
maximum external overall diameter or width
of sewer for brick or concrete sewers constructed
in situ, - '

(b) trenches exceeding 7 feet and not exceeding 15
feet, 24, inches plus external diameter of barrel
for pipe sewers; and twelve inches plus maximum
external over all diameter or width of sewer
for brick or concrete sewers constructed in situ,

(c) trenches exceeding 15 feet depth 27 inches plus
external diameter of barrel for pipe sewers and
cighteen inches plus maximum external over
all diameter or width of sewer for brick or con-
crete scwers constructed in situ.

The cross sections of trenches to be excavated below the
level of the crown of the barrels in the case of circular sewers
of all classes and below the intradosof the covering arches of
egg-shaped sewers shall be trimmed accurately to the exact
cross section of the sewers to be laid or constructed therein
and no earth filling shall be permitted between the sides of
cradle or envelope and the trench sides below the horizontal .

diameters or springing of the covering arches of the sewers as
the case may be.-

If any excavationis carricd out at any point orpointstoa
greater width than the specified cross-section of the sewer
with its envelope, the same shall be filled with concrete by the
contractor at his own expense and charges to the requirement
of the Engineer-in-Charge.

The minimum widths of trenches down to the crowns of
the baxrels, for pipe sewers and drains not over 18 jnches in

™, "_i I 4 Eek e - s
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dipmcter shall be such as to give a clearance of 8 inches on
each side of the barrel of the pipe. and for those of large

diameter, of 9 inches on each side of the barrel of pipe and -

all such trenches <hall have a clear width at the bottom equal
to the width of the cradles of the sewers to be laid in them.
The minimum clear width of trenches for othersewers shall be

the greatest external width of the structurcs to be built
tl\erem

Where a maanhole or the foundation thereof extends
bevond the exterior lines the sewer or its foundation, the
nminimum excavation is earth required for the same slnll be
that contained in a prism with verticalsides and a horizontal

section equal to the smallest rectangle which will enclose such
manhole and its foundalion.

The minimum dimensions of the excavation in earth for
brick work and for concrete flushing 1anks, junctions with
junction chambers, storm water overflows and similar works
shall be such as to give a clearance inside the sheeting or timber-
ing of one foot on all sides above the foundation, but in all
such cases the excavation shall be large enough to include
the foundation for the structures as showa on the drawings,

The Engineer-in-Charge shall have power by giving an
order in writing to the Contractor to increase the maximum
width in respect of which payment will be allowed for excava-
tion in trenches for various classes of sewers. m:anholes and other
works in certain lengths to be specifically laid down by him,
where, on account of bad ground or other unusual t,ondmons,
he considers. that such increase w1dth9 arc necessary in tho
interests of the work.

17. The contractor shall provide at his full cost charges,
all necessary safety arrangements and proper wateh, e.g., road
closure hoards, red flags during day’ time, recd light durmg

night time, fencing etc., etc., as per instructions satisfaction
-.of Eng1me1 in Charge, on’ the open trench., Failure to do so
" all the airangementa shall be provided otherwise at Contractors
full cxpense he shall further be rendered liable to any penalty

or rescinding of agreements as deemed fit by the Engineer.in-
Charge.

13
‘
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18-2 CuT AND COVER METHOD OF EXCAVATION TUNNEL .
1. As per paragraph 3 of Chapter 221 of this volume.

General.

2. This type of excavation h

ercby called ‘Cut and cover’

~ system may be permitted forstrong hard homogenous clayey

Enssaation ol formations which are not liable to collapse
’ *  under normal working conditions.

This work shall not be permitted in running sand.

In weaker foundations consisting of mixtures of clay, and

sand, which although may be able to stand up unsupported
initially, are nevertheless, liable to give way if exposed to
atmospharic exposure for a little time, the roof shall be protect-
ed by adequate timbering or shoring as to roof and wall.

3. Irrespective of the type of alluvial strata, if the

O
el e T tunnel is subjected to any sort of traffic,

it shall be adequately protected by roof
and wall timbering and shoring. '

4. Normally the length of Tunnels shall not exceed 17
Length of Tuanel feet. This case may be exceeded in case of
: sewer of considerable depth wunder cross

roads, or street junctions, if absolutely

essential, provided that the tunnels are driven carefully and
in such a manner that there is no danger of collapse of the
overlying strata on the side and so long as the Executive En-
gineer, has satisfied himself clearly and fully before hand
for each particular case that such tunnel cannot be avoided
in the interest of work and that the method to be followed
of driving such tunnel and of shoring or timbering the floors

and roofs are such that no risk of collapse or of damage to
life and limb will be incurred.

5. The tunnel shall be driven as rapidly aspossible from
Tunnel in_strong both ends work being continued during
hard clayey formation

not liable to collapse. - hOhda'yS and also so for as P0331ble at

night time. As soon as any tunnel is

fully driven the sewer therein shall be rapidly completed and

empty space over the each packed soiled with fine sandy

material as rapidly as possible commencing from the centre,
wherever it is practicable to do so.

6. When vehicular traffic will pass over the tunnel in
In hard soil without the above case, the tunnel shall be arched
traffic. by adequate layer of five shingle.

~ The posts and walling board shall be kept as short as
possible.
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7. The roof shall be adequately protected in case of
Tunnel instrong hara  traffic above a wealker formation by a

clayey formation under 3 ‘o T . .
i o Ll sufficient polling board, depending upon

Starta: type of soil.

The polling boards and struts shall be in short lengths
say 3 to 5 feet and shall be so erected and fitted that each
frame setting with its struts and polling boards, can be
slackened and removed eagily without interfering with the
timbering on either side.

The polling boards shall be independently wedged in
position so that they can easily be drawn singly by slacken-
ing the wedges.

The polling board in successive setting shall break joints.

Thesole plate of the roof frame shall be bedded in stong
solid clayey ground to obviate the ground-giving way.

The width of tunnel shall be carefully maintained, and

the height above the top of the sewer up to tunnel roof shall
not be less than 4 feet clear.

The side of tunnel shall be adequately suppcrted, if re-
quired by frame consisting of vertical posts on walling, 8"’ x 3"
or 9" x 3", spaced from 3 to 6 feet apart depending on local
condition and held together by struts 5''—6" roind or square.
Behind these vertical polling board 1"—14" thick planks
shall be fitted and wedged in as sufficiently near as desirable.

A lower frame or another set of polling board held by
vertical wallings or posts and adequately strutted shall also
be fitted if essential.

The timbering work shall be carried out expenditiously
and accurately as the work proceeds. Timber shall be with-
drawn as the construction work is built, and filling carried
out simultaneosly.

8. All other work shall be done as per Chapter No. 131
of this volume.

No. 13-3—Excavation for Sewem‘ and Drains below sub-
" soil water in ordingry¥p layey soil.

1. When the depth of excavatithiis not more than 6 feet

" Excavation in ordinary Delow the sub-soil water level the excava-
water-logged soil other
than running sand up to

timbering and shoring if required.

The width of excavation shall be at least 3 wider than §

the width of thoe trench required at bottom.
)

wanma nf marhaniecal !ﬂ'&bs

2. Iron corrugated sheets vr closed timbering shall be 3

; driven after leaving a bench of 2 feet §
Excavtion below waler. - .‘
on eitherside, and excavation in between 3

cairicd out by means of jhams and tobas (divers) or by §

tion or up to the water level be done as i
spring level. describe in Chapter 131 with necessary §
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The lower stage timbering or sheeting be lowered ‘as

excavation proceeds and under no circumstances, it shall be
less than 1 foot lower than the bottom of the trench:

3. It shall be ensured that the timbering and sheeting in
Security of sides of  DOth the upper and lower stages is uronfr
trenches. and does not give way, care bemg t-a,ken
that the spoil earth is placed at a distance of at least 5 feet
away from the edges of the trench and that the trenches are
not disturbed by traffic and impact on the sides.

4. As per paragraph 17 Chapter 131 of this volume.
Watch.

5. The trenches shall be at a safedistance from valuable
buildings so that line drawn from the
bottom of the trench at an angle of 45°
does not cut the foundation or the ground at a distance of -
less than 5 feet. In case, this cannot be done by altering the
alignment, the timbering shall be left in the trench as a safe
guard, unless decided otherwise by the Engineer-in-Charge
in writing.

6. No cut and cover method shall be allowed in this

Prote:tion to property.

case.

7. The sub-soil water level shall be depressed toadepth
For depth exceeding Of excavatmn by constant pumping from a
s Shas o éiﬁzrbeiow line of 3’ pipes bore with 3 feet strainers
Well point pumping, OL} either side of the trench driven to a
depth of 3-1’ below the required trench depth by means of
water jet method.

The hore pipes shall be at a distance of 5 or as directed
by Engineer-in-Charge from the sides of trench and shall be

10 feet part, inter-connected by piping on each side as well
as other side. :

8. The de-watering shall be done by unchokable pumps
Deoviaticog. of a robust type powered by two alternative
sets of prime movers. These shall be

stand by pumps as well.

9. It shall be ensured that the trench remain de-watered
Constant De-wateting constantly (without interruption during

" day and night) till the sub-soil construc-
tion is completed, to avoid accidents.

The cost of de-watering is included in the rate of failure
to maintain adequate pumping plant and timber shoring
material would result in rescinding of agreement.

10. In all other works, specification as given,—vide
Chapters 131 and 13-2 of this volume will be applied.
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13-4+—EXCAVATION IN RUNNING AND ABOVE SUBSOIL WATER 3

1. Running sand saturated with water bzhaves exactly
like water and cannot stand to any slope.
Dry sand assumes. A slope of 1} to 1.

2. Whenever running sand is encountered, extreme care
shall be taken during excavation to avoid
accidents by keeping the sand dry. The
spoil shall be kept at a distance of 10 feet from the edge of
trench and after giving minimum slope of 13 to 1 to the
slope of bank. '
3. As per paragraph 17, Chapter 13'1 of this volune.
Security. : .
{ In open area the excavation shall be done to a slope
of 1 in 1 and consolidating the side
slopes with a slurry of clay being poured
on them throughout the length. e

5. In congested areas with valuable building property,

In congested aress it Shall be cnsured that the line of 45

proximity to buildings.  degrees the horizontal from the bottom

of the trench does not cut either. the foundation or the

ground at a distance of within 5 feet of any tall structure
(30 feet of higher).

In case it does, sheet piling or timbering shall be left in
the trench, as a safeguard. ‘

6. In congested areas the excavation shall be done by
Excavation in con- ~ Ariving the close timbering of mild steel
gested area. sheet piles throughout the depth, ade-
quately supported by wales, posts and shuttering and ex-
cavation proceeded. The depth of the sheet piling shall be
maintained at 23 feet below the excavation at all times.

7: The width of the trench shall be at least 4 feet more
Width of Trench. than the width of the pipe or sewer.

8. In-all other respect the work shall be in accordance
with the Chapter 221 and 22'3. No cut and cover method
. shall be permissible. _ .

General,

Extreme care.

Open Area.

13-5—EXCAVATION IN RUNNING SAND BELOW SUBSOIL
WATER LEVEL.

1." Running sand saturated with water cannotstandio

& . any slope and behaves exactly as water

eneral. . ) ' .
and great care shall be exercised in

excavation to avoid -accidents. The aim shall be to render

.the trench completed dry and maintain it in that condition |

‘.

till work under water is completed to avoid caving in of sides.

§ 3
4 Open

Side s
wate
bank
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2. In open country the work shall be executed by com-

OpenCountry pletely keeping the trenches dry up to the ,

foundation level.
3. Itshallbeensured that the side slopes above the sub-soil

. Sideslope above subsojt | WVaber level are adequate and spoil banks

water level and spoil are at a safe distance from the trench
banks. with adequate slope in a dry condition.

4. The foundation shall be kept dry by constant
pumping from a system 3" bores with
3 feet strainers driven at a distance of .
5 feet or as directed by Engineer-in-Charge from the trench
it shall be ensured that the pumping is without interruption,

De-watering.

~adequate stand by pumps and primovers (alternative,

Service of power if necessary) so that there is no caving in of
the sides. The depth of the bores shall not be more than 3
feet below the excavation. |

5. In case of greater depth anether system of the bore
shall be driven in the side slopes to depth
3 feet below the excavation, after exca-
vation up to the first stage is completed.

The second bore system shall be ‘similarly operated,
simultaneously closing the first system. Some precautions
apply to this case. . |

6. Where it becomes essential to lay pipe and scwers in
Excavation in congested  congested areas, and result of trial
area, bores indicate existence of running sand
saturated with water, great care shall be exercised in ex-
cavation under the sub-soil water as per instructions full
satisfaction of the Engineer-in-Charge.

7. Closed fitting mild steel sheet pipe shall be used in

the above case..
Closed fitting mild steel
sheet pipe.

8. The width of trench shall be at least 6 feet more than
Width of trench. the width of the pipe or sewer,s0as toleave
it undisturbed during extraction of the pipes.

9. The depth of piles shall be at least more than 2% feet
Depth of piles. below the excavation depth. .

Only quick acting light hammer shall be used whilst
driving or extracting the piles. .
10. Where valuable building property exists, and where &

like drawn at an angle of 45 degrees to
" the horizontal cuts either the foundation

Care of trenches depth.

Proximity of property.

1  or the ground 'within 5 feet of the outer edge of foundation the

sheet piles shall be left in theé trench,
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11. The supporting system to the piles, e. g., wales and
Suppoiting system to the  Struts- shall not be removed till refilled

piles. material 18 sufficiently compacted. -

Where sheet piling is proposed to be removed the struts shall
only be removed after the refilling material has attained com-
pactions.

12. All other excavation work shall be done as per
previous Chapters 131 to 134 of this volume. All those
specifications will be considered applicable to this case.

No. 13 6—EXCAVATION IN HARD ROCK BY BLASTING
DRILLING OR WEDGING OR BARRING AND TRENCHING
FOR DRAINAGE AND WATER WORKS.

1. The general specifications in soil other than rocky
shall be complementary to the following : —

9. Rock wherever used as the name of an excavated
material shall mean boulders exceeding 8 cubic feet in volume
or sold ledgerock which in the opinion ofthe engineer, requires
for its removal drilling and blasting or Wedgmg or sledging or
barring.

3. No soft or disintegrated rock which can be removed
with a pick no loose, shaken or previously blasted rack or
broken stone in rock fillings or elsewhere, nor rocks exterior
to the maximum limits of measurement allowed which may
have been previously loosened in excavating for water pipes,
or other purposes and which, by means of such loosenmg, may
fall into the trench will be measured or allowed. |

4. Disintegrated lime stone, shall soapstone, slate,
hardpan, fire-clay, cemented gravel, macadam pavement, and
boulders less than 8 and more than 1 cubw feet in volume shall
not be taken as “Rock’.

5. Inrock the tremch shall be ca,rried if required to a
level 6 inch below the invert grade of pipe sewer when no
under drain is required if an under drainisrequired the trench
shall be carried to the depth and width required by the under-
drain and grave or broken stone refilling, asshown in the

.drawings.

6. 1In case of masonry sewers ‘the rock shall be excava-.

~ted to the cepths required for the foundations and to a width
6 inched greater on each side than that of the masonry., The
minimum dimensions of the excavation inrock for a manhole
catch-basin, flush-tank or other special structure shall be
those of a prism with vertical sides and e horizontal section
6 inch wider on each side than the smallest rectangle which
will enclose such strubture and its founda.tmn.
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7. Rock shall shall be stripped in sections which, unless -
otherwise permitted shall be not less than 50 feet in length,
and the Engineer shall then be notified in order that he may

measure it. Rock blasted before such measure is made, will
not be paid for.

8. The quantity of excavation to be paid for shall be
the rock lying within “lines of Excavation” indicated on the.
drawings. Wherever deemed necessary by the Engineer and
ordered in writing additional rock excavation shall be per-

formed and will be measured to the lines stipulated by the
Engineer and paid for. ;

9. All blasting operations shall be conducted in strict
accordance with existing ordinances and regulations relative
to rock blasting and the storage and use of explosives. -

10. Any rock excavation within 5 feet of a water or gas
mains less tnan 36 inches in diameter and within 10 feet of a
water or gas mains 36 inches or more in diameter shall be

done with very light charges of explosive and the utmost
care should be taken to avoid disturbing the mains,

11. All exposed sewers and special structures shall be
carefully protected from the effects of blasts and any damage
done to them by blasting shall be promptly repaired by the
Contractor at his own expense. Sufficient warning shall be
given to all persons in the vicinity of the work before blasting.
The site of the blast shall be covered with heavy timbers, blast-
ing mats or other devices to prevent damage by flying rock.
The time of blasting and the number and size of chargesshall

be satisfactory to the Engineer. The blasting shall be done
only by experienced men. I

12. The contractor shall,' further, be answerable for any -

accident or damage caused by blasting or improper storage
of explosives. -

13. Where there are no local ordinances governing
blasting the storage of explosives, all blasting supplies shall
be stored in amanner.approved by the Engineer, and a Watch-
man shall be stationed at all times, at the places of storages.

B In no case shall caps or other exploders be kept at the place

where dynamite or other explosive is stored,
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-No. 13'7—TRENCH EXCAVATION BY MACHINERY FOR

DRAINAGE- AND ‘WATER WORKS

(Corallary to the General Specifications of Excavation in

ordinary soil other than rocky)

Al

In using machines for excavation, due regard should
always be given to the probable quantity of work to be done.
It is not advisable to secure and use a machine for the

salke of very short piece of work.”

Among the different types of machines which are available

for trench work may be mentioned machinesin

which Buckets

are raised and lowered by machines of Cables, such as the ordi-

nary Cableway and the Carson, Pottor and

More Trench

machines ; Trench diggers like the Buckey Traction Digger ; the

steam shovel with or without extra long dipper arm, and either,

moved on tracks or traction wheels upon the

surface of the

ground; Clam-shell and Orange-Peel Buckets operated by
Derricks or locomotive Cranes are alsouseful upon large work
and wide trenches and scrapers drawn by horses have been

used to a limited extent upon sewer work.

Carson Trench Machines—It should be used for ordinary
soil comprising of quicks and soft mud, exceeding 12 feet in

depth for economy.

For ordinary Sewer construction, the Six-Bucket Single §

Track machine should be used. 1f the trench
or the excavation is exceedingly hard, the
machine would be most convenient and should

__ During the excavation work, the lower Track should be 1
laid before the excavation for the section being worked, is

finished.

The whole work Backfilling, Laying, and Excavation "
should be divided into six sections. A total length of 288 3

feet should be operated at a time.

The tubs should be so arranged as to be hoisted six at ,I.

.& time out of a total of 18 tubs furnished.

The tubs should have a nominal capacity
feet each.

The machinery along with ' manual labour

of excavation a day in 8 hours of working.

Petter Trench Machine Type—In this ocase,
" ‘be laid on the ground over which a Bucket-M
operated by cables,

is very wide,

double-Track

be used.

of 550 cubic §

: should be so
employed as.to at least give an average of 2,700 cubic feet

aTrack should §
achine is to bed
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—3 The Excavator and Conveyor-Lype-should be-equipped - o
nin @8  with an orange, Peel or Clam-Shell Bucket.

The whole machinery should be provided wiﬂl at least

yuld E 12 Buckets of varying capacity, varying from f to 1 cub-
me.  E  yard, , : | : '
the Cableway Type--This should bo exclusively employed on

sewer trench excavation. '
Ebie The towers provided should be light capable of being -
ets

8 @  easily moved with relatively short cableway not over 300 feet
rdl- @ in length. _
mnch & It should be provided with a tub varying from 3 to

the 1} cub. yards in capacity. | N
pher L. 3 The hoisting, swinging should be effected in such a manner

the 3 £ as not to hit or knock the timber sheeting.

701;{; | Steam Shovels Type—1t should not be employed for

ordinary trench excavation. -
E It should be used where deep excavation is thereal motive.
aaTy i The nominal capacity of Steam Shovel should vary from

Jeen

b in . A% 1,000 to 1,500 cubic yards per day of excavation.
' E Such steam shovels should not be employed where the
ngle M  trench excavated is through paved streets.
7ide, 3 The steam shovel should better be used for making the
rack &  first cut for deep trenches of large dimensions.
b - Endless Chain Machines Type—These should be adopted
L be . W  for relatively shallow trenches through virgin soil where
d,i8 #  bracing is not necessary and where pipes, conduits crossing - }
&  the trench are not encountered. P
tion B This should not be employed in sandy soils and especial-
288 @ ly where there is considerable ground water.
These should be employed where the excavation of trenches
g ab &  is required to aprecise grade regardless of the inequalities of
I #& thesurface over which it passes asin the case of water-supply.
ubic 3% These should be adopted where there is scarcity of labour.
4 Buckey traction Ditcher Tpye—This type of machine
e so @ should be emplyoyed in excavation trenches of relatively
:feet 3E narrow width specially for layingTirain tiles to a maximum
| ] depth of 12 feet. _
ould @& Derricks and Cranes Type—These are usually employed
iobe o to lift buckets which have been filled by labourersin the track

_ and dumping the material in windrows along the trench.
) . This should be used on large works for economy.
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The length of boom should not exceed 30 feet.

Excavation Bucket Type—This should be employed in a -
loamy or sandy soil.

The banks of trench excavated by such machine should be
trimmed by manual labour. :

The length of trench should be divided into sections of
10 feet each.

Excavation within 6-12 inches of sub-grade should not be
carried to avoid settlement and incorrect elevation.

No. 13'8—Rock EXCAVATION BY BLASTING

(Corallary to the general specifications of Excavation in Hard
rock by blasting, drilling, or wedging or barring an or
trenching).

1. Blasting shall only be carried out at certain. special
times to be jointly agreed to by the contractor and the En-
gineer, and an area of 200 yards radius from the firing point
is to be specially flagged out and all workmen excluded there-

from at least 10 minutes, before the hour for firing, a warning
bell being sounded for the purpose. ,

9. A subordinate on behalf of the Public Works Depart-
ment is to be in special charge of each set of operations, and

will be held personally responsible for proper conduct of the
operations. '

3. A properly appointed agent on behalf of the contrac-
tor shall personally superintend the firing and not more

than six holes at a time shall be set off. A count shallbe kept
of the blasts, if these do not tally with the number fired the
difference indicates misfives, in which case no person shall be
allowed to return to site of firing for atleast half an hour after
firing, when the misfire shall be carefully looked for.

4. On detection, the hole containing the unexploded ’

cartridge should be marked immediately with a ring of red
paint and a new should be put down by the side of it, not
. hearer than 2 feet to blow it out at the next firing. The old
hole must be left absolutely.

5. All drill holes should be thoroughly cleaned before
loading. ' '

of dirt or water.

7. Where water or dirt have found their way into the : ‘

hole it should be cleared out with compressed air or steam.

6.> When-the hole has been drilled to its full depth, it §
should be.plugged with a wooden plug to prevent entrance 3
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8. The size of

be such as to fit in the holes all round without leaving &
space on its sides. ‘

9. Explosives shall not be broght on to the works in
quantities exceeding the requirement enougn for the parti-
cular amount of firing to be done and any surplus explosiues
left when all the holes have been charged, must be carefully
removed at least 1,000 feet from the firing point. '

10. The names of the resposible agents entrusted with

the blasting operations should be carefully registered by the
Engineer. :

11. Dynamite should be kept dry until used, if exposed
to damp, it becomes most dangerous. It shall not be exposed
to the direct rays of the sun and should not be placed near
fires, stoves steam pipes of heated metal. '

12. Frozen dynamite is a most dangerous substance,

none but the most experienced men should, therefore, handle
it in a frozen state. It should be thawed by placing the
cartridge in a pan floating in warm water. .

13. A wooden tamping rod should be used to puse the
cartridge home. No metal rod or rammer shall be used in
tamping or brought to the site of blasting work.

14. The charge should not be removed nor poundod,
but passed firmly into place.

15. Dry earth should be used for tamping, if water is

used, great care should be ‘taken to press the cartridges into
contact with each other. :

16. The dynamite is to be exploded by means of a de-

tonator pinched on-to a fuse by means of special nippers
and let into the primer or cartridge.

17. All fuses must be cut to the length required before
being inserted into the holes.

18. A service supply should be store by the subordi-
nate incharge in an expense magazine, to be built by the

coutractor at departments expense not nearer than a quarter
of mile to his work.

cartridges used for the-drilled holes shold -
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CHAPTER 14
'CIRCULAR SEWERS.
No. 14:1—SALT-GLAZED STONEWARE SEWERS
' (a) Materials.

1. Stoneware pipes shall be of best quality stonewareor
fire-clay, salt-glazed, thoroughly burnt throughout the whole
thickness, of a close and even texture, free from air blows, fire
blisters, cracks and other imperfections, and the surfaces ex-
- ternal, and internal shall be smooth and perfectly glazed.

2. A piece of stoneware pipe, about 2 inchessquare from
any part of the pipe, shall not absorb, after 48 hours immersion
in water, more than4 per cent of its own dry weight of water.

3. The stoneware pipe shall be capable of resisting a
bursting pressure of 20 lbs. per square inch, without showing
sings of leakage. :

4. The breaking weight of stoneware pipe shall not be
less than 1,700 lbs., applied by means of a lever or otherwise
to the centre of a flat board of hard wood, of the same length

as the pipe, laid along the top of the pipe throughout its -

length exclusive of the socket. The pipe, when subjected to

this test, should be supported on a similar flat board under-

neath, the socket overhanging, and a layer of felt being laid
between the boards.

5. The thickness of the stoneware pipes shall not be less
than one-twelfth of the internal diameter and of the fire-clay
pipes not less than one-tenth, and shall be uniform through-
out the body of the pipe. The socket shall be made in one
pipe with the pipe. The cross section af the pipes at right
angles to the axis shall be a circle and the ends square tc the
axis. Thepipes to be used for straight drains shall bestraight
longitudinalf)y and those used for curved drains shall be
segments of a circle in plan, and when laid and jointed in
- position shall form a drain free from any obstruction.

. 6. The depth of thesocket should not be less than 14 inch
for all pipes under 9 inches in diameter, 2 inches for 9” inch

ipes, and 24 inches for all sizes over 12 inches. The internal -

diameter of the socket should be sufficiently large to allow a
joint of } inch all round the outside of the pipe intended to
enter it, so that a caulking of tarred gasket may be inserted.
7. To test the freedom, of the material of which the pipe

-is made, from lime, pulverize a small pieco of the pipe, weigh

- Note—Fireclay pipes, though less brittle than stoneware pipes, afg not considered, 5
for thickness. as strone or as durable as the latter. They also usually possess greater §

"l
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and boil in hydrochloric acid; subsequently wash on a filter
and dry, nothing any loss in weight. _If there is no loss in
weight, then the material may be considered free from lime.

8. Stock sizes should only be used, - with 4 minimum

diameter and 24" maximum diameter.,

9. The following Tables I and II gives‘th.e details of the

dimensions of glazed stone ware pipes :

COMPARATIVE TABLES OF STANDARDS
- TABLE 1
BRITISH STANDARD SALT GLAZED WARE PIPES

1 2 3 4 5 6 7
-+
Int. dia. |Minimum | Minimum | Minimom Minimum Length Minimum
of pipe. Mean Mean internal jointing of * depth of
_ thickness | thickness | depth of space grooving grooving
ba?‘fel so%t;cet s e | sp?gnot
A B c D E-11C F
ins, s, | ins, ins, ~ ims. ins. ins,
3 /16 7/16 2 516 3 1/16
4 3 } 2 3/8 - 116
5 9/16 9/16 24 716 3/8 1/16
6 8/5 5/8 2% 7116 3/8 1116
7 11/16 11/16 2 116 38 1/16
8 1116 11/16 2% 3 3} 1/16
9 : 3 24 3 33 116
10 fais 13/16 2 58 4-1/8 1/16
12 1 1 23 518 4.1/6 1/16 -
13 110 | 1-3/10 3 5/8 4} 1116
14 1-3/16 1-3/16 3 5/8 4} 1116
15 1} 13 3 58 43 1/16
18 13 13 3 5/8 43 1/16
21 1-5/8 "1-5/8 3t 3 4.7/8 1/16
24 1-3/4 1-3/4 ¥ ) 53 1/16
27 1-7/8 1-7/8 3} 3 5% 116
30 2 " i 3 3 5 1/16
36 % |y 3 1 5 1/16
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TABLE II .
o RANIGUNGE OR JUBBULPORE STANDARD SALT-GLAZED WARE PIPES 4
1 2 3 4 5 5 7 ‘:
1
i | M | M| g Wit | © Dy |, Ml
of pipe | thickness | thickness | depth |- space grooving of -
of of of ‘ on grooving P T
. barrel socket socket | spigot 'i
f E 3
A B c D E-1} C F
ins, ins. ins. . ins. ins, " ins. ins, ’Z
3 7(16 716 12 516 . 3 1/16 !
4 t t 13 38 3 e A
5 116 | 16 13 16 3 1116
6 $ § 2 % 3 16
7 3 3 2 3 3 116 b
8 7/8 718 2 % 3 1/16 ,
9 7/8 7/8 2 3 3 1/16 K
10 78 13 2 3 3 1/16
12 1 1 2 3 3 1/16
15 1} 1 2% 3 3 1/16
18 1 1% 2% 3 31 1/16
21 1-3/8° 1-3/8 2% Y .3 1{16
24 1} 1} 2% | 4% 1/16

. 9. Junctions (usually of 4" i/d to serve ordinary small
Junctions . for House ROUses, and of 6 ifd, 7" i/d, 8" i/d or
draios in the line of the *9'' i/d for large premises) should be pro-
Bewer. . vided in every line of sewer to serve
existing buildings and premises. These junctions should be
inserted at the same time as the sewers are built and the
position of each junction shall be fixed most carefully so that
it will suit the outlet drain discharging or to discharge from
the premises to be connected. L
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_All junctions should be of the pattern given in figure
which is known as the cured oblique and the angle of the
branch with the main pipe should be 45°. This type of junc-
tion is much better than 45° branch junction which makes a
sharp angle with the main pipe instead of a gradual curve as
shown on Figure No. I. The same ‘junctions can be used on
either side, i.e., as left handed and as right handed junc-
tions. When laying these junctions the branch should be .
tilted a little, Usually a slope of about 1 in 16 to 30 is given-
80 a8 to give a good fall into the main sewer from the branch.

The branch socket should be closed by a’ glazed ware
stopper or cap set in a weak lime mortar sufficiently strong
to prevent any leakage through the branch, but sufficiently
weak to enable the stopper to be easily removed when it is
required to connect up the house drain to the branch. 4nother
method is to order the makers to form a solid cap in one
piece with the socket of the branch. This is grooved to en.
able the cap to be cut off easily.

Another method is to-make a glazed ware cap separately
and fit it over the branch socket with a permanent cement
joint as shown in figure—

The flat end of the cap can then be removed easily at a

later date to connect on the house drain by cutting along
groove. -

It should be noted that junctions are only to be left to
connect up to branch drains from existing buildings.

10. Saddle junctions for house drains.—When a new drain
connection has to be made to an existing sewer and there 1is
no suitable junction available in the sewer, resort has to be
made to cutting a rounded hole carefully in the glazed ware

pipe sewer and inserting a saddle junction piece over it as
shown in figure. '

Saddle piece fitted to main sewer pipe—

This is somewhat unsatisfactory as it is difficult to make
a good tight joint between the saddle piece and the main
gewer. In all cases where this has to be done, an oblique
saddle piece must be provided as shown in Figure No. 4 nota
right angled or direct saddle. Great care must be taken to
ensure that the hole in the sewer is cleanly cut to the correct
gsize 80 as not to obstruct the flow and all broken pieces must
‘be removed from the inside of the sewer. In addition, the
saddle must be carefully and effectivly jointed so that the
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junction of the branch with the main sewer absolutely water

and gas tight and it should be carefully tested to ensure this
before refilling,. :

11 Wherever possible, branch drains from buildings -

and other premises should enter the
Junctions ~ of house  gewer at a manhole instead of through
:3325‘;‘{%3&123 Wit junctions or saddies on the line of the

‘sewer as described in paras, 9 and 10 here-
of and the latter are only provided in order to avoid an
excessive number of manholes which are expensive to cons-
truct and maintain. Wherever junctions of branch drains
enter at manholes, they must discharge in a stream line dire-
ction into the main sewer through curved branch channel
bends suitably arranged. The inverts of these branch

channels must lie above the tops of the half round main channels
of the sewer shown in attached figure:— '

This means that when any house connection drain or any
other drain from any premises enters a sewer at a manhole
there is no need to cut the half round glazed ware invert
channel of the main sewer. The invert of the house connec-
tion drain must be invariably above the top of this half
round channel of the sewer. Hence nospecial channel junc-
tion is to be provided to take any house connection drain
into the sewer and all that is required is that suitable branch
channel bends either half round cr three quarter round as
- laid down in Table 7, page 13 of British Standard Specifi-

cation No. 539-1937 shall be provided and laid to proper
curvature to give a stream line flow over the lip of the half

round glazedware channels forming the line of sewer in
manhole, | |

As house drains may enter a sewer at all sorts of angles

at manholes, Table No. 7 of page 13 of the British Standard -

Specification No. 539-1937 which is copied below gives detail

of eight special #th branch channel bends for left hand 3

fixing and eight special §th branch channel bends for right

hand fixing and great care should be taken to select and §
order the correct fixtures. For large sewerage schemes, the §
choice is simplified as one can order one or more complete §
sets of 10 fittings svitable for 4’ and 6’ branch drains in
~ the first instance and then replenish the stock as they are 3§

used up. |
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Table T— Dimensions of Branch-channel-bends

(see figure
on opposite page) :
1 Deiathen | Projecion |, A of prjection
im.:aes AL d inclll;eé | ¢ I-Deglae‘es P

BL. BR wl o, P12 _ ‘3'.01

CL. €R 12 50

4" and 6" DL. DR 12 10
{EL.ER 12 90

FL. IR 12 115

GL. GR 12 140

_HL. HR 12 165

Normally, half round branch channel connections, other-

wise the given in figure and Table above must he followed

throughout in cases where house connection are taken into
manholes.

12. Channels for main and branch sewers in manholes—
The channels in manholes for the main and branch sewers
shall consist of socketted, half round, straight channels and
channel bonds to suit the course of the sewers. Branches for
branch sewers (as applied to drain connections for buildings)
shall be made by ingerting half round channel junctions at
45° while half round straight channel tapers shall be laid in

the manholes in cases where there are various channels above

described are socketted and their designs are covered by the

y
British Standard Specification No. 539-1937, from which the
following details have been taken :—

(A) BRITISH STANDARD SOCKETTED HALF ROUND CHANNELS

TABLE 1 PAGE (9) B. 5. S. No. 539-1937 TABLE2 PAGED B, 8. 8. MNo. 539-1937

Straight ; Tapered
“ifd Length excluding Smaller and socketled | Smaller ends socket-
Socket te
ij/d toijd Length excluding
Socket
inches inches inches inches
Up to including 6 24" 3" t04”
77 to 107 4" to 6°
6" 109" 2¢”
g 910 127
inclusive, 24" to 30"
12* 24*, 30" and 36"

¥
LI
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(B) BRITISH STANDARD SOCKETTED HALF ROUND CHANNEL
JUNCTIONS AT 45°,—VIDE FIGURE No, 7

TABLE No. 3—Page (10) or B. S. S. No, 539—1937

if{d of branch Length excluding
socket
inches inches inches
4" 3" and 4° 24*
6" 4”7 and 6" 24"
9” 4" 6” &nd 9’ e 24,
12" 4*, 6", 9" and 12" 24"

(C) BRITISH STANDARD SOCKETTED, HALF ROUND CHANNEL
BENDS QUARTER CIRCLE (90 DEGREES)

TABLE No. 4—Page (11) or B. S. S. No. 539—1937

ifd Short Medium Long
r a T a r a
inches inches inches inches inches inches inches
3 3% 5 5 03
4 3% ] 6 7 8% 10
6 6 7% 74 9 9 104
9 83 10}
12 10 12

(D) BRITISH STANDARD SOCKETTED HALF ROUND CHANNELS, 1/8tH
CIRCLE (135 DEGREES)

TABLE No. 5—Page (12) or BS S. No, 539—1937

ifd Short Medium Long
r t Y

« inches " inches inches inches
3 10 15 ).
4 10 15 20
6 ,| . 15 18 21
9 : 21
!2 LEE] 24 ave
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(E) BRITISH STANDARD SOCKETTED, HALFROUND, CHANNEL BENDS. *
1/16TH CIRCLE (157 DOGREES)

TABLE NO. 6—PAGE (12) or B, 8. S. No. 539-1937

ijd r
in in
“inches . inches

3 30

4 30

6 16

9 a2
12 48

i oconfined space such as s manhole.

The channel junctions and channel bends described in this
paragraph ¢an also be obtained in sizes (diameters) other than
those contained in the Tables at (A), (B), (C), (D) and (E) given
above. Care must be taken to see that all the channels are

properly socketted throughout, that the next channel is pro-
perly socketted with the chute (if any) or the adjacent sewer pipe
at the downstream end of the manhole while at the upstream
end of the manhole the spigot and of the first pipe of the next
section of the sewer must be properly fitted into the leading
socket of the channels. It is always advantageous to order

adequate number of straight channels of short length so as to
avoid cutting so far as practicable.

It should be clearly noted that channel junctions and
channe] bends are made to different patterns for right hand
and for left handed use and great care must be taken in ordering
these, to indicate whether left or right hand is required. The
sketches below indicate what is a right hand channel bendand

a right hand channel junction and also a left hand channel
and a left hand channel junction respectively.

Figure are given on the opposite page.

13. These chutes consist of an expanding mouth and
- facilitate the insertion of cleaning applian-

ain chutes.
ces into small sewers while working in a

Drain chutes should only
be provided on sewers not larger than 9" i/d for these size of

sewers & chute should be fitted to form the first section of ’ohe ‘
sewers at the downstream end of each manhole. This is
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rougilly sketched in figure on opposite page locally through

approved firm.

Socketted drain chute as per Doulton’s Fig. 151.

The face of therectangular expanded portion of the chute

should coincide with theinner face of the downstream wall of
the manhole and arelieving arch should be turned over it in the
wall. ,

14. Tumbling Bay junctions—These are required for drop
Siiine: * BE digs manholes. Theyare notstandardised and
one mbling  Bay JURE 49 to0 be adopted as per figyre.

Attached figure illustrates a section through a manhole in
front of which a tumbling bayis provided showing the position
and layout asthe tumbling bay. A 1/8th (45°) Standard Socket-
ted Bend should be fitted at the bottom of the fall of the tumb
ling bay into the manhole as shown of the sketch. This should
be carefully jointed with the socket of the leading channel in
the manhole.

LAYING AND JOINTING STONEWARE PIPES

15. A layer of cement concrete or lime concrete of such

| thickness and description as shall be laid

Laying of eiazcg down in the Schedule or shown in the
ot bioe thwers, " drawings or as may be directed in writing
by the Engineeér-in.Charge, shall be laid

along the bottom of the trench, the surface being formed
evenly to the required gradient. Bricks shall be laid on the
bed, one behind each socket to raise the pipes so that the out-
side of thesockets shall be about an inch above the bed. The
pipes shall be laid with sockets forward beginning at the lower

and they shall bekept in alignment with small props of cement

mortar,

16. Incases wherepatentstoneware pipes are to be used

| for which no clearance is needed on |
‘Laying of patent- tvhewunderside,thelime concrete or cement

glazed stoneware pipes. concrete bed shall be from 4” to 6” thick

as shall be laid down in the Schedule or

directed in writing by the Engineer-in-Charge and the pipes
. shall be laid direct upon it, socket holes of sufficient depth. §

being cut intoit so that the pipes shall be supported throughout
their full length. '

]
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17.After the joints and pipes have been proved to be

Concrete to be placed  Water tight they shall be bedded in cement .

round pipes. or lime concrete as shall be laid down in
the Schedule or shown on the drawings or asshall bedirected

by the Engineer-in-Charge, to the extent of onehalf of the ex-

ternal diameter, the concrete being made toslope towards the

sides of the foundation alreadylaid, as shown on the detailed
drawings. '

Tn all places where the sewers have less than four feet or .

more than twelve feet of cover and in other cases where the
Contractor shall be given instructions in writing by the
Engineer-in-Charge to that effect, they shall be surrounded
with six inches of lime concrete or cement concrete as shall be

directed and the cost of such concrete shall be included in the
rates of the Schedule.

18. The Engineer-in-Charge may increase or diminish

concrete around the sewers both asto

Eogineer-in-charge may  quantity and quality or to omit the same

O e e oned.  entirely, according to the nature of the

ground thaft may be revealed when the

sewer trenches are opened out, and the Contractorshall be en-

titled to be paid only for the actual quantity and description

of such concrete as he actually placesin the work, in conpliance
with the Engineer.in-Charge’s written orders.

18. The pipes s.aha,ll be laid with sockets facing haga,inst.

inti .4 Gdirection of the flow. No pipes which are
s;;i';gzm?nd ¥ sotmted cracked or defective shal%)gje used in the
pipes. work and before the spigot end of a pipe is
laid into the preceding socket, the socket and spigot ends
shall be made perfectly clean inside and out after which a ring
of tarred hemp gasket of quality and description to be approved
by the Engineer-in-Charge shall be placed over the spigot.
The spigot end of the pipe shall be placed concentrically into
the preceding socket, care being taken that the inverts of the
pipes form a continuousline to the correct alignment and grade
and that the spigot end is in contact with the back of the socket
all round. The tarred hemp gasket shall be gently forced to
the back end of the socket, and caulked witha hand wood tool
keeping the spigot concentric with the socket with an equal
spianular space left forthe joint all round. The joint shall then

be formed by carefully packing a stiff mortar composed of one
part of Portland cement to one part of coarse, clean washed

sharp, siliceous sand into the joint. For this purpose the jointer

shall be equipped with suitable wooden jointing tools and o

1S L7 t._“-.'
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pair of rubber gloves on his hands and he shall force the mortar @&

into the joint all round therewith taking great care to ensure

that the joint is completely filled with the mortar in such &

a manner that it shall be absolutely watertight against an inter-

nal hydraulic pressure of 8 feet head of water, after the joint ‘_:é '

has thoroughly set.

Each joint shall be completely filled with mortar packe
homogeneously and solidly, extending from the tarred hemp
gasket at the back ofthesocketup tothe external face of the
socket and the face of the joint shall be finished off smooth pro-

jectingat anangle of 45 degreeswith the Jongitudinal axis of
the sewer as soon as possible,

If the Engineer-in-Charge shall direct the omission of the
tarred hemp gasket, the joint shall be well filled thoroughly
with a stiff cement mortar paste consisting of one part cement
mixed with one part of clean washed sand and finished off as
described above, care being taken that the inside of the pipe
shall be thoroughly wiped out with a mop or scraper. There
must be no round edge of pipe projecting inside or any fin or

lump of cement, but the inside shall be left perfectly smooth 1 &

and clean.

The cement must bespread outinalayer 6 inchesthick on ;

a dryfloor fornine days to be air slaked before use in the joints
so that there may be no risk of cracking the pipe sockets.

As soon as the joint has set sufficiently hard, it shall be
covered with a sack which shall be kept wet continuously;

until the concrete envelope of the sewer has been laid and set 3

and the filling in over the sewer is taken in haad.

All joints shall be exposed and space left all round for |
inspection by the Egineer-in-Charge and testing, and the neces-
sary staging for the protection of the exposed sewer and for j
handling of excavated material shall be provided; also a suitable 3§
ladder affording easy access for inspection at every place where ‘i
work is being carried out. The inside of the sewer must be

- left absolutely clear in the bore and free from cement mortar or
ather obstruction, throughout its entire length.

920. The joints of all patent pipes shall be made strictly 3

" according to the instructions of their manu- &

Joiating of patent iactures and to the approval of thef
glazed stogeware pipes . Superintending Engineer. A samniple of §
any patent pipe which the Contractor may

propose to use, shall be submitted to the Engineer-in-Charge §
and his approval thereto shall be obtained previous toits use, §
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21. After sufficient interval has been allowed for the °
Testing of glazed joints to set, the pipes will be tested under a
stonewars pipe sewers,  110ad of at least 2} feet of watber and in no
cage under o head greater than 8 feet of
water above the top of the pipes. Any defective or leaking
spigot and socket joints shall.be cut out and made good and in
the case of any patent joints that may be defective and cannot
be remade, they shall be entirely surrounded with cement—
sand grout consisting of one part cement to one of sand. This
shall be allowed toset before the sewere isfilled in, A strong
colouring shall be added to the water used for testing of patent
pipesin order that any leakages may be more easily detected.,

22. Junctions for house drains shall be 4” and 6” and
fiomeilons « or  House for other larger buildings may also be v”.
connections, They shall be inserted when the sewers
are laid wherever directed by the Engineer-in-Charge and shall
be formed ‘with oblique angled curved junction pipes inserted
in the sides in thedirection ofthe flow and tangential with the
main pipes. The ends of the curved pipes are toradiate to the
centre when they are struck. Theyare to be laid at a sharp
inclination with the sewer, as shall be directed from time to
time by the Engineer-in-Charge.

The sockets of the junction pipesare to be stopped off by
means of solid caps or light stoppers of stoneware or moulded
concrete 1: 2: 4 ; fagtened in place by a fillet of weak cement
mortar or by abituminous composition joint so that no ground
water can leak into the sewer and also that no sewage can escape
into the ground. This must be done at all junctions left,
whether the connections are expected to be made at once
or not.

23. The interior of each sewer shall be kept clean of all

Sowmre B Be bk dirt, cement and superfluous materials
clean, ete. of every deacriptions as the work proceeds.

24, The trenches for the sewers shall be backfilled as
R - "already described in. No walking on or
¢ 4 working upon the completed sewer shall

be allowed untill the trench has been backfilled to a height of at
least 2 feet. : e

25. As per para. 19, Chapter 142,

Dewatering trenches,
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14:2 PLAIN AND REINFORCED CONCRETE PIPE SEWERS

1. All plain and reinforced cement concrete pipes to be
used on the work shall comply generally
so far as the concrete part of the same is
concerned, with British Standard Specification No. 556-1934 for
cement concrete Cylindrical Pipes and Tubes {not Teififorced).
The bar and spira] reinforcements in the pipes shall comply
with the British Standard Specification No. 785-1938 for Rolled
Steel bars and hard drawn steel wire f6% concretereinforcement
except to the extent that the Superintending Engineer, Public
Health Circle, shall permit the relaxation thereof. ‘The quantity
and details of reinforcement and also the thickness of the shell
and details of spinning and manufactnre of the pipes shall be
subject to the approval of the Engineer-in-Charge. All pipes
and specialg shall be cured by immersion under water for ab
least 28 days before despatch from the place of manufacture.

2. For earth-work see Chapter 22.

Earth-work,

Material.

3. Laying and jointing of plain and reinforced concrete

Cradle of sewers, | pipe sewers.

Plain and reinforced concrete pipe sewers shall be laid
on a bed of lime concrete or cement concrete or reinforced
cement concrete ¢radle asshown onthe drawings or as shall be
otherwise directed in writing by the Engineer-in-Charge from
time to time. The lime concrete or cement concrete shall be laid

generally in accordance with the specifications laid down in |

Chapter 14 of this volume. In the case of reinforced concrete
cradles, the concrete for the full width of the cradle shall be
deposited continuously to the height of the reinforcement and
then thereinforcement shall be immediately placed in position,
after which the remainder of the concrete shall be laid to
complete the cradle accurately to template and inconformity
- with the Contract drawings. Alternatively the reinforcement
may be placed in position before the concrete is laid.

. The work of constructing the cradle shall be carried out 5
In a continuous operation so asto ensure proper bond between

the concrete and the reinforcement and between the concrete
above and below the reinforcement.

When any new concrete is jointed to old concrete, theold

" concrete must be propely raked back and roughened and the ’
Joint made in a manner to be approved by the Engineer-in. §

Charge in all respects,

?;‘E!.o.g"gwau*d O £ 8 e l—l-l-l-fh m Fe .
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The invert of the reinforced cradle shall be left about 3”
lower than the finishedlevel throughout and after the reinfor- -
ced concrete pipe sewer has beenlaid and levelled thereon, the
space between the underside of the pipes and theinvert be filled
with one part of the cementand one and a half parts of sand,
in such a manner that no void shall be left and that the pipés
shall rest throughout their lenth and breadth on the cradle
80 that the load of the pipes and the superimposed load of
earthfilling shall be evenly distributed on. the cradle. - The con
tractor shall take great care to see that no dirt; earth or other
foreign material is allowed on thesurface of the cradle or of the
pipe resting thereon and shall provide the necessary grout holes
and channels in the work to ensure positively that the grout
fills all cavities and spaces between the pipes and their cardles
and shall do all other acts and carry out all other work and
operations required to satisfy the Engineer-in-Charge in all res-
pects that the pipes are fully supported on their cradles in the
manner described above. Should the Engineer-in-Charge find
that the groutingis not being carried out to give the above re-
quirements, the Contractor shall without any extra charge
whatsoever comply with all further directions and instructions
of the Engineer-in-Charge to ensure that the pipes are properly
supported by the cradles even though such directions or in.

structions of the Engineer-in-Charge shall entail a different
method of carrying out the work. ‘

The reinforced cradle be allowed toset for at least 3 days
before any pipe is placed on it and the Contractor shall take
due carein setting the pipe on the cradle that no damage to the
cradle shall occur. If any damage shall oceur, the cradle shall
be rectified to the satisfaction of the Enginee-in-Charge and any
particular case where the damage has affected, in the opinion
of the Engineer-in. Charge, the structural strength of the cradle,
The Contractor shall cut out the damaged portion of the cradle
and replace it at his own costs and charges to the satisfaction
of the Engineer-in-Charge. In case the Engineer-in-Charge
shall require a layer of gravel, broken stone or broken brick
balast to be laid beneath the foundations of the sewer, the
Contractor shall supply and deposit the gravel broken stone or
broken brick ballast as required by the Engineer-in.Charge,
in layer not exceeding six inches thickness each of which shall
be well rammed and consolidated to the required levels and
grades before the cradle is constructed. :

No pipe or the cradle therefore shall be laid or placed till
the alignment of the sewer and its-levels and gradients have
been carefully checked and tested with the trench excavation
and found correct. :
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4. The jointing for the pipes shall be made by a loose
collar and shalkgive a minimum caulking
_ space to the satisfaction of the Engineer-
in-Charge. The collars shall be speciallyroughened inside for a
better grip. -

The two adjacent pipe ends will be so designed and manu-
factured that when butted together concentrically a dowel will
be left between the two ends. Into this dowel cement mortar
1: 1% (onepart cement : one and half parts fine aggregate) shall
be filled and then between the ends, paste of cement mortar of
the same proportions will be placed, the space remaining bet-
ween the pipe ends and the collar being then caulked with
cement mortar of one part of cement mixed with one and a
half parts of fine aggregate and so that an even space

Joints, .

appears all round the external diameter of the pipes. Every

joint shall be finished off smooth inside and shall be perfectly
tight against an internal pressure of water equal to 20 feet head
and also against all leakage of ground water into the sewer.

5. The interior of the sewer shall be cleared of all dirt,

Interior of sewer to cement mortar and superfluous materials
be kept clean, of every description as the work proceeds.

6. ‘The Engineer-in-Charge shall have power to vary the
Engineer-in-charge  concrete in the cradle or surrounded under
may Crdet e . OF round the sewer both as to quantity and
ed. quality or to omit the same completely
according to thenature of the ground that may berevealed when
the sewer trenches are opened out and the Contractor in such
case shall be entitled to be paid only for the actual quantity
and description of such concrete as he actually places in the

work with the Engineer-in-Charge’s written orders.

7. After a sufficient interval has been allowed for the
joint to set, thle sewers will be tested under

: ' a head of at least 4 feet and in no case
reir;‘t:g?'::lendg 35,.2?;{2 ;ﬁ:‘: under 2 greater head than 20 feet of water
BRI above the tip of the pipes. In addition,
- the sewers shall be examined for leaks of
ground water making its way through the walls and joints. The
Contractor shall make the sewers water-tight against the ingress
of ground water from outside and also against the leakage of

water from the inside of the sewers at the test heads specified
above to the full satisfaction of the Engineer-in Charge. All
defective or leaking pipes or joints shall be cut outand replaced 'f§

. and made, good by the Contractor at his own costs and
charges or in the case of any joints that may be défective and

‘¢annot be remade, they shall be entirely surrounded externally °
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with cement concrete and cement sand grout (1:1) to render
the joints watertight and this should be allowed to set before -
the sewer is filled in, A strong colouring should be added to
the water used for testing of pipes in order that any leakages

may be more easily detected.

\// 8. Junctions for house drains and also for branch sewers

of smaller size ranging from 4" and 6" .
Junctions fgf (house  diameter upwards shall be ingerted when -
s 0ns and BIARCY - the sewers are laid wherever directed by
the Engineer-in-Charge, For.large sewers
these shall be fitted at anglesranging from 30 degrees to 45 de-
grees with the centre line of the main sewers as shall be ordered
by the Engineer-in-Charge, while for smaller pipe sewers they
shall be formed with oblique angled, junction branches inserted
in the sides, in the direction of the flow, and tangential with the
main pipes. The ends of the curved pipes shall radiate to the
centre whence they are struck and they shall belaid at asharp
inclination with the sewer.

The sockets of the brancheson the junction pipes shall be
‘stopped off by means of alight stopper of stoneware or moulded
concrete (1:2:4) fastened in place by a fillet of weak cement
mortar or by a bituminous composition joint so that no -
ground water can leak into the sewer and also so that no
sewage can escape into the ground. This must be done at
all junctions left, whether the connections are expected to be
made at once or not. |

9. The Contractor shall keep all excavation for sewers

: and manholes and all other works absolutely
Hoewatering of exca¥a- 514 continuously clear of all water down
to a level below the bottom of the excava-

tion and below the lowest part of the foundations of the work to
be carried out and shall construct manholes and other works
without allowing any water to risein the excavation made for
the said ‘works. He shall moreover continue full pumping
operations and shall keep the excavation for each manholeor
other work free of water until the manhole or other work is
completed and passed and if any defect or defectsare found in
the said work subsequently, the Contractor shall carry out all
‘dewatering and pumping operationsrequired to makethe defect
or defects good to the satisfaction of the Engineer-in-Charge.,
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REINFORCED CONCRETE SEWERS, JUNCTIONS, STORM OVER-
FLOWS AND ORTHER WORKS CONSTRUCTED in situ.

10. Invertsof reinforced concrete sewers, junction cham-
bers and other works constructed in situ

Toverts. shall be formed between transverse tem-
plates and shall be screeded. These tem-

plates shall be accurately made and placed at such closeinter-

vals as the Engineer-in-Charge shall approve. Unless other-

wise shown on the drawings layer of cement mortar not less
than § inch thick shall be spread evenly and to a smoothly
finished surfaceupon the concrete of the inverts assoon assuch
concrete is in place. * Where radii of inverts are too short for
screeding between templates, the inverts shall be shaped by
means of suitable forms which shall be removed as the concrete
has sufficiently set and if required by the Engineer-in-Charge
the surface of the inverts shall be floated or trowelled 1o a
smooth finish. The concrete for inverts shall be deposited
continuously for their full cross section andfor such longitudinal
distances as the Ingineer-in-Charge shall approve. Where
inverts are required to be lined with brick masonry or other
material such work shall be laid at such times and in such
manner asshall be directed by the Engineer-in-Charge. Inverts
shall be carefully protected against injury during progress of
the works.

11. Concretein theside walls ofsewers, junction chambers
.and other work shall be "deposited con-
tinuously to the height directed by the

Sidewalls.

'Engineer-in-Charge and for such longitudinal distancesas may.

be convenient and approved by him. If the sidewalls are re-
quired to be lined with brickwork or other material such work
shall be carried outin a manner to be approved by the Engineer-
in-Charge. i

12.  Concrete in the roofs or arched work of sewers, junc-
tion chambers-manholes and other works
. shall be deposited continuously for the
full depths and widths of the roofs and for such longitudinal
distances as may be convenient and approved by the Engineer-
in-Charge. The outer surfaces of roofs and arched work shall
be left withan excessofmortarand finished true and smooth.
If the roofs are required to be lined with brickwork or other
material, such work shall be carried out in & manner to the
approval of the Engineer-in-Charge.

13. Therefilling in of frenches and other excavations shall
be carried out in the manner directed in
this specification.

Roof ani archwc'urk.

Filling in.

®
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14. Temporary wooden bulk heads shall'be wsed while-

depositing concrete for sewers and other

Bulk heads, works at such intervals as may be required

for convenient working. These bulk heads

shall be of a design and shape and shall be so fixed and secured

48 shall be approved by the Engineer-in-Charge and shallnot

be removed till the concrete has et sufficiently to hold its
shape. R

15. Where shown on the drawings or where directed by
the Engineer-in-Charge, concrete sewers

Reisf ts. o :
Sl junction chambers, overflow chambers and

other works shall be reinforced with metal of the dimensions

and shapes shown and of a quality and in the manner herein-
before specified, to the requirements of the Engineer-in-
Charge.

16. Connections and branches for lateral sewers and drains
shall be provided by the Contractor and

Branches. built in where shown on the drawings and
also where directed in writing by the
Engineer-in-Charge, Such connections and -branches shall be

closed with suitable plugs as already described herein for briek
Bewers.

17. Unless otherwise permitted or ordered by the Engineer-
Minimum length of in-Charge,not less than 16 feet of founda-

invert. tion of invert for a concrete or reinforced
concrete sewer shall be built in one operation.

18. As pér para. 9 above.

Dewatering of trenches
and excavatipns.
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14:3 CAST IRON SEWER AND RISING MAIN CONSTRUCTION

1. In trenches where cast iron sewers are to be laid the
‘ ground shall be excavated exactly to the
required alignment, depth and grade and
holes are to be taken out where the joints
oceur 80 that the barrels of the pipes may be on a solid bed
throughout. Inlaying spigot and socket pipes, the socket shall
be kept up-hill and socket must always terminate the line
of drain in such a position as to exactly receive the invert

channel in each manhole. To produce this result, a pipe must,
if necessary, be cut.

. Layiog of cast iron
pipes. ‘

2. Allspigot and socket pipes and specials shall be joined
Jointin by forcing the spigot home into the socket
. . ar

which must be centered so that the joint

is an even thickness all round. The joint shall be filled with

lead wool forced and caulked into the socket, ring by ring, till

it is half full, after which the joint shall be run with molten lead

in sufficient quantity as that after being caulked solid, the

face of the lead shall be recessed about 1/6th of an inch inside

the face of the socket, which shall be painted with a coat of
hot melted bilumen to protect all tool marks.

Flanged cast iron pipes and specials shall be properly

faced and the joints-shall be made by inserting a washer of - g

soft lead or other approved material between them.

3. All cast iron pipe sewers shall be subjected to a
Testing. hydraulic test of not less than 30 feet head

‘ all cast iron rising mains shall be tested to a
hydraulic test of 100 feet head. They shall- be absolutely
tight under these test heads. '

4. As per para. 9 of Chapter 142,

. Dewatering of Trenches.
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14'4 CONSTRUCTION OF MANHOLES

The Contractor shall bﬁild and.coﬁstruct the va.rioﬁs

manholes in the position shown upon the
drawings or where -otherwise directed by
the Engineer-in-Charge and in accordance
with detailed drawings supplied by him from time to time..
The floor shall be constructed in salt glazed -ware bricks or’
cement concrete and the sidewalls of cement concrete and brick-
work as laid down in tne drawings and proper channels shall be
formed across them to lead the sewage from one sewer to the

1.

 General.

other without interruption to the flow and all pipes required
for branch sewer house connections and ventilation purpose
shall be built in the walls as shall be directed by the Engineer«
in-Charge. Relieving archesshould be provided to prevent any
load on the pipes. Allladders and iron steps as shall be required
by the Engineer-in-Charge shall also be provided and built into
the brickwork while the walls are being constructed. All man-
holes shall be lined with machine pressed bricks on their inner
faces /t/o the requirements of the Engineer-in-Charge.

2. Where shown on the drawing or otherwise directed

by the Engineer-in-charge the inside ofall
wa“{i‘i‘&‘;%'fs e my;nholes %imll be rendgred with cement
mortar composed of one part of cement to 14 or two parts of
sand as shall be laid down in the Schedule or shown on the
drawings not less than h&lf an inch in thickness and worked
to a polished face and they shall be absolutely watertight.

In places where no rendering is ordered the joints shall be
carefully. smooth finished internally.

{In the case of manholes on small pipe sewers of con-

P ¢ mahole Cr€be_or glazed stoneware the channels
iovoro, e O maniole ohall be formed of half round pipes bedded
in cement mortar and shaped to fit the
ends of the sewers. Where practicable in the opinion of the
Engineer in Charge there shall be fall of not less than 14" in
each manhole, but in flat areas where it is not feasible to en-
forse this provision, the Engineer-in.Charge shall amend or
In manholes
on brick or concrete sewers propet grooves shall be formed in -
the brickwork or concrete to enable a dam for flushing or
otheér purposes to be formed in the sewers at any time,

4. As per para. 9 of 142,

Dewatering of excavations.
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145 CONSTRUCTION OF FLUSHING TANKS

The Contractor shall build the various flushing tanks in

General consteuctions. L€ Position shown on the plans or where

" directed by the Engineer-in-Charge, in

accordance with the detailed drawingsto be supplied by him.
The floorsshall consist of concrete and the sidesshall be of
brickwork in cement mortar as specified, (alvanised wrought
iron or malleable iron steps, shali~be built in where neces-

sary, while the walls are being congtructed. The insides of the

flushing tanks shall be rendered with cement mortar composed
of one part of cement and 1% or two partdsand as shown in the
Schedule or in the drawings, being not less than half an inch

thick and finished to a polished face which shall be absolutely
water tight.

Bach tank shall be fitted with an automatic' siphon with
trapped outlet of pattern and size to be approved by the
Superintending Engineer before they are placed on crder.

2. As supply of water from the City Waterworks system
—— con- shall be laid on to each flushing chamber
nections., Py by means of & connection of suitable size
and a suitable disconnecting gulley and meter chamber with

cast iron hinged. Locked lid shall beprovided and construec-
ted in connection therewith.

The covers of flushing tanks shall be similar to those laid
down for manholes and they shall be set to correct levels and

~ alignments on a layer 3" thick of cement sand mortar (1 : 2),
3. As per paragraph 9 of Chapter 14-2 of this volume.

Dewatering of excava-
tions.
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_14'6 VeNTILATION COLUMNS

1. All ventilation columns shall be of cast iron or heavy
o mild steel with ornamental cast iron bases
' of such diameter, height and description

as shall be approved by the Superintending Engineer. '
The columns and bases shall be madoin the best and most
workmanlike manner, The columns shall be of the best grey .
metal, freeform oold shuts, blow holes and other imperfections.
The castings, being left smooth and clean on the surface.

2. The columns and bases of cast iron shall be coated by
i g e heating and immersion with Dr. Angus
ainting and crecton-  Smith’s composition inside and outside.
New and all steel pipes shall be coated by heating and
immersion with a hot bitumastic composition approved by the
Engineer-in-Charge, inside and outside. The columns after
erection, shall be painted with 2 coats of bituminous solution
of colours to be approved-by the Engineer-in-Charge and a
heavy copper cage shall be provided and fixed on the top of
each column. The short lengths of iron concrete or stone-
ware pipes connecting the ventilation columns to the man-
holes shall be laid and jointed according to the specifications

for the laying and jointing of cast iron, concrete or glazed
stoneware sewers, respectively.
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147 MANHOLE COVERS AND FRAMES.

-~ 1. The manhole and flushing tank covers and frames shall

. be 22inches diameter clear opening heavy
“ﬂ?:gn and manufac- - goubled seated “Conical” pattern 5"
- depth, of a design to be approved by the

Superintending Engineer, weighing about five cwts, each.
They shallbe of the best foundary grey metal, tough and close
grained and the samples of the meta) shall be submitted to the
Engineer-in-Charge and his approvalin writing obtained there
to before the covers and frames are manufactured. The
covers and frames are to be coated with Dr., Angus Smtih’s
composition applied by heating them when new and before
any rust has appeared on them and dipping them while - hot
into the heated composition. "The covers and frames shall
be clean moulded accurately made and fitted in & workman-

like manner, the surface being smooth and even. “Rocking”
covers.will not be accepted.-

2. All manhole frames shall beset level to correct align.-
Setting. ment and levels, embeded on g layer

of cement sand (1 : 2) mortar to the satis-
faction of the Engineer-in-Charge in all respects.

3. For back lanes and streets,
(weight ‘75 cwt. to 16 cwt. ace

approved design shall be used asdj
Charge. |

light pattern manholes,
ording to traffic) of an
rected by the Engineer-in-
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CHAPTER 15—BRICK SEWERS.

16*1—General T

1. All bricks to be used on thesewers, manholes, junctions
Bricks for sewers, junc- and all other permanerit works shall where
tions, manholes, etc, so specified in the schedule be moulded
and machine compressed in accurate metal moulds, and. shall
be of special quality. The bricks shall be manufactured of
clay which has been carefully weathered, worked, pugged and

tempered; they shall behard burnt throughout, true toshape,
homo%

eneous in texture, frée form flaws, nodules of kankar

or other blemishes, with sharp-edges and unform in size.
Every brick must be thoroughly well burnt throughout in a
“Bull” Kiln, to a deep red colour and shpll give a clear
ringing sound when struck. Unless otherwise specified or
required by the Engineer-in-Charge, bricks shall measure 9% x_
43" x 23" so that every four courses laid shall measure one foot

in height but bricks 3” thick may be used for engineering work
in order to reduce the number of joints.

Bricks to be used for arches, barrels, circular and egg-
shaped sewers, circular shafts, bullnozing, plinths, string,
courses, cornices, ete., shall be specially moulded and machine

pressed accurately to shape and no cutting of bricks for arch
or radiated work will be permitted.

All first class bricks on removal from the kiln shall be
properly sorted and arranged in stacks containing 2,000 bricks
each, Each stack shall contain 2 rows of bricks arranged so
that at least one end of every brick is visible. No bricks shall
be removed from the site of kiln to.the works unless the
stacks in which they were placed have been passed by the
Engineer-in-Charge or his assistant. Although bricks shall
have been passed at site of kiln or elsewhere they shall be
liable to rejection thereafter atanystage even after they have

been built into the work, if they are found not to comply in
all respects with this specification.

No brick shall absorb more than 12 per cent by weight of
water after being perfectly dried then boiled for 20 minutes and
then allowed to cool in water. Asample brickshall be supplied
to the Engineer-in-Charge and no bricks shall be ordered until
his approval in writing has been given thereto.

- 2. Puddle clay for clay concrete and other purposes shall
Puddle Clay. consist only of selected clay derived from a

gsource and of a quality to be approved in
writing by the Engineer-in-Charge. The clay before use shall

be fully weathered in the sun, all roots, leaves and other
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organic impurities being removed and all hard lumps being
fully disintegrated. The clay shall be well wetted, trod out,
tempered and worked with spades to the entire satisfaction of
the Engineer-in-Charge before being utilized on the works.

3. All timber and wood work to be used for shoring, trench
timbering, moulds, centring, etc., shall
Timber _for shoring, either be of deodar or some other wood to
e I e De approved by the Engineer-in-Charge.
oty U Gl S g R e o i st Ty P Vs Ietd
well seasoned, sound, free from sap wood,

knots, shakes and all other defects.

4. The mortar to be used for rendering or plastering shall
Cement rendering and b€ composed of one part of cement to
plastering. two parts of clean washed, sharp siliceous
sand or of other proportions as laid down in the schedule and
ordered by the Engineer-in-Charge. It shall be mixed asin
the case of cement and shall be gauged in small quantities so
that none may be allowed to go off or become partially set
before use. The rendering shall be -applied only after the
underlying surface has been thoroughly roughened (or the
joints raked out to " depth in the case of brigk work) and
kept thoroughly wet for 24 hours before application of the
rendering and no hollow spaces shall be left under the render-
ing, which shall ke well keyed into the underlying material.
The rendering shall bé finished with a floator trowel to
an even polished surface and must be protecvted from the sun
and rain, by shelter or awnings to be erected in advance.

The rendering shall be kept wet by sprinkling an ample
supply of water while it is setting for a period of not less
than ten days.

Should the Engineer-in-Charge require any special water
proofing treatment to be carried out to the rendering, either

by the addition: of “Pudlo” *“Tricosal.” “‘Sika’ or other

-material or by subsequent treatment with silicate of soda or

both, the water proofing materials will be supplied free by the

Engineer-in-Charge at his stores, to the Contractor but the

Contractor shall transport the materials, to the work, use them
in theworkto the directions of the Engineer-in-Charge supply- s
ing labour and tools therefore at his own expense and charges

and no extra rate for water proofing work shall be allowed.

5. Brick pitching and paving shall be laid in panels in i

Brick pitching and  diagonal, herring bond, or such other bond &
paving. ‘a8 the Engineer-in-Charge may from time §
to time direct. The bricks to be used for flat brick pitching 3

.
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shall be without frogs and shalt have a true, smoothsurfaceon
the exposed face.

If pitching laid in lime or cement mortar is tobe pointed
in cement mortar, the joints shall be raked out the same day:
Where no pointing is specified, the joints of all such pitching
are to be nearly finished off as specified in specifications of

pointing, the day after the bricks are laid and before further
work is started. : -

The joints of all pitching and paving whether laid with
bricks on flat or on edge dry or in lime or cement mortar, shall
not exceed 3/16” in thickness. —

- No extra shall be payable for or in respect of any special
bonding, cutting, wastage, scaffolding, curves, cambered or

‘other special work in connection with pitehing or paving work

to be carried out. Therates of theschedule cover all wastage,
slopes and changes of slopes, curves, irregular areas and other
special work required and include for the cost of pitching and

paving work of all discription both on the flat and on the
slope at all angles required.

7. Where labour rates only are providedin the schedule
- for the fixing of penstocks, irons, step
ixing manhole cevers, i
penstocks, shutters, steei valves, manhole covers, ventilation shafts
windows, step ironsand gteel windows and other fittings as shown
other fittings. s . .
on the drawings or described in the
schedule. The rates payable for such fixing shall include all
cutting away or into of brickwork, concrete, masonry or stone
work, the provision and fixing of holding down bolts and hold-
fasts therefore to the requirements of the Engineer-in-Chage.
The grouting in or setting of the fittings, holdfasts and holding
down bolts in 1 : 2 cement sand grout or mortar and the sub-
sequent making good of the brickwork, concrete, masonry or
stone work to the full satisfaction of the Engineer-in-Charge. -
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CHAPTER—15'2

| ‘Brick WORK SEWER CONNECTION L
1. Al bricks for the internal rings shall be sound well &
Workmaaship picked, compressed and machine moulded €

: , as laid down previously in this Specifica- S

tions. They shall be radiated for all arches and other curved =

work, The courses shall bekept parallel to the gradient andall 3

bricks must be fully embedded in the mortar, no grouting is §
eing permitted. The jointson the face of the workarenotto 3§
exceed 3/16th of aninch in thickness and are to be cerefully and 1§
neatly pointed flush unless intended to be rendered in which ‘3
case the joints shall be raked out ready toreceive the plaster. &
All curved work shall be suited to template and centres as shall 2
be laid evenly and uniform to.the correct curvature. All
cavities behind the sidewalls shall befilled in and rammed and 3
consolidated very carefully before the covering arch is cons-
tructed. All arched work shall be formed upon properly and |
-accurately constructed centers, great care being taken in key- §
Ing in the arch. - 3
2. Insingle brickwork the ]:iln{sfrlxsal surface of the concrete
. envelope shall be neatly and accurately =
GllasTol gl rendergd in 1:2 or ly: 3 cement-sang :
mortar not less than 4 inch thick. In other work, a cement-sand §
1:2o0r 1: 3 collar joint not less than } inchin thickness shall 3
be formed round the inner layer of brickwork. The end of 3
each section of brickwork shall be properly racked back to
form a key for the succeeding work.

3. Invert blocksshall be specially moulded and lipped at '-

R the joints. They shall be laid true to line
ocks, " Y

o and at proper inclinations and shall be |

joined in 1 : | cement sand morotar, no joint being greater than |

1 of an inch in thickness, or they may be constructed in situ.

4. Afterthe covering arch has been turned, and before the -

. i nentering is removed, the trench shall be §
Removal of Centerlag. 61104 in tgo aheight of at least 21 feet above 7
the Crown, and properly consolidated as

specified. No centering shall beremoved without the sanction 38
In writing of the Engineer-in-Charge or his representative. On 2
theremoval of the centering, the inside of the brickwork shall §
be thoroughly cleaned, and pointed, if not intended to be plas- §
tered, so that the work may be left with an even surface. 8
6. Connections with house drains shall be made bymeans &

* Fupstion Bisek of 4" to 6" diameter stoneware, fire-clay i§
_ - or moulded cement-concrete (1:2:4) juno-i§
~tion blocks as sghall be required by the Engineer-in-Charge. %

Ll o ]
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For very large buildings, 9" diameter stiltlarpe blocks shall b
provided if required by the Engineer-in-Charge and the detailed
design of all junction blocks shall be subject to his previous
approval. The sockets of the junction blocks shall be subject

to his previous approval. The sockets of the junction blocks shall
be stopped by means of a light concrete (1:2:4) or stone ware

- stopper fastened in place by a fillet of weak cement mortar or

by a bituminous composition joint so that no ground water can .
leak into the sewer and also that no sewage. can escape into
the ground. This must be done at all junctionsleft, whether the
connections are expected to be made at once or not.

6. Allsewersshall be absolutely waterbight when submit- |

wrieye, 724 boahead of waterof the height of the
Sewers 10 be WalerieM:  r0ad or ground level above the sewer or

~ such other head not exceeding the height of the road or -

ground level above the sewer as shall be given in writing by
the Engineer in Charge to the Contractor from time to time,

7. In case, sewers are intended to be provided with a
_ coat of cement redering such render-
Reaterng. ing shall consist of one part of cement to
13 or two partsof sand by volume, asshall belaid down in the
schedule or shown in the drawings, not less than half an inch

i thickness and worked toa polished face to the requirements
of the Engineer-in-Charge,

8. As per para. 9 of Chapter No. 14'2 of this volume,

Dewatering of trenches. :

15:3—CONSTRUCTION OF BRICKS SEWERS BFLOW SUBSOIL
- WATER LEVEL.
1. Upto 24 feet depth below the sub-soil watez level,

egg-shaped Sewers may be adopted as
Depth of foundation upto directed by the Engineer-in-Charge with-

2" below sub-soil water out any pumping operations, The excava-

ferel tion shall be done as per Chapter 13 of
volume,

2. 'The Sewers shall be given a base of lean concrete

s 1:6:12 or Bricks laid under water by

~ means of cribs with openable bottom

3. The Sewer construction shall start from the tail and
upwards. '

4. Precast invert blocks in cement concrete 11:2:3
- (on any other water proof mix as fixed by
' the Engineer-in-Charge) shall be properly
laid on the base and work executed as

per Chapter 15-2,
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5. With depths greater than 2%; feet below sub-soil

water only eircular form of sewer shall be
Denth greater than 2% feet, dopted. &
%&low sub-soil waterlevel, 200pPLE

6. A six to nine 1ncheala,yer of cement conerete 1:6:12

Fos or bricksshall belaid under water, by cribs
o as directed by the Engineer-in. Charge
7. The Cradle concrete of 1:2:4 (or any water proof
Ear: fixed by the Engmeer in-Charge (shall be
¢ concrele,

deposited on to the base by meansof false

bottom buckets till the lowest point of the brick work is
reached,

8. Mild Steel Semi-Circunlar forms shall be placed exaoctly
- at the centre of the cradle and the rest of
the concreting laid on the sides,

The rest of the work shall be done as per Chapter No, 14
of this volume.

Circolar Formwork.

9. In greater depthsthan mentionedin para. 5 i.e., more
than § feet below the sub-soil level be kept
depressed up to the desired level by well

point pumping (refer Chapter 13) and
sewer constructed as per paras 5—8.

l‘gepth greater than in para.

E Note—It is desirable to execute the work entirely in dry condition.
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.soil “~ CHAPTER 16

1 be T Sump WELLS, SCREENING CHAMBERS AND PUMP HOUSES
£ 13 16-1—SumMp WELLS AND PuMP HOUSE

be 19 e 1. (The Sump Wells, walls and floors shall be
cribs O Somp Wall designed to counter the upthrust of sub-

o ' soil water.) The plugging shall be done

’ N by concrete 1: 2 : 4 or any other mix determined by the En- .
roof = gineer-in- Charge using rapid hardening Alumina cement’
l1be 78  or plain concrete. The conciete mix shall be designed for
false 7@  optimum water cement ratio, and the mix designed to ensure
rkis water tightness. No friable and deleterious materials be used

%  in concrete. The rates provided are for ordinary cement.

t] o Extra payment shall be made for the cost of water proofer or
"S%. 05;. ] rapid hardening cement. :

To counter the upthrust the concreting shall be done with
a positive pressure of water. .30

P ol

214 (The depth of concrete shall be 1};}]_6_2_5 times the head of
sub-soil water. In case the depth is excessive an R. C. Slab be

vore BB laid on to the base concrete for the balance of upthrust after

kept | allowing for the concrete depth). |

well The base concrete shall be covered by 4" cemsnt concrete
and - | 1% : 2 : 3 gr any other mix as directed by 7 the Engineer-in-

- Charge the entire top concreting being doune ‘in one opera-
| tion.

b A slope shall be given towards asumpwhich would house
b, the strainer of suction pipe.

1> 2. In case water oozes out from the foundation 2" G. I.
% Bubbliog of fousdation pipes shall be erected vertically .in the
1 o concrete. The water level in the pipes
: shall be allowed to assume its natural level. The bottom
concrete shall beimpregnated with cement slurry 1:1 through
@  these pipes withsufficient pressure tilTthe iound-tlon coner ete
; is Bealed :

3. 'Thewallshall be of first class Brick or cement masonry
isiie in cement ! : 3 or cement blocks 1:3:6
(with a 43" core wall of cement concrets
:"_f j 1}:2:3 reinforced if necessary). The walls shall be plastered
M  with 3" thick cement plaster 1 : 2 (without heat) cement cast
with an admixture of water proofing material as directed by

the Engineer-in-Charge.
4. The steps shall be of malleable cast iron or mild steel,

built simultaneously with the masonry.
Under no circumstances the steps shall be
allowed to inserted in the masounry afterwards,

Steps.
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5. After completion of the wetwell it shall be filled with

Impesmeability Test. water up to the full supply level. E

The drop in level shall not exceed 1/8th of an inch in 24
hours. _

In case this test fails the walls and foundations shall be
arouted with cement slurry at the expense of the contractor.

6. In case the collecting sump, and screening chamber

Roof; are located in populous areas they shall

be covered with roof with manholes, and
adequate ventilation provided. |

7. All other work shall be domne as per Volume I,. Chapters

8, 6 and 1 of this volume for pipe work, Hydraulic Structures
and well sinking, respectively.

No. 16'2 SEWAGE SCREENS
' (a) Fixed Screens

1. For s\lyx«ﬁ plants (up to asewage discharge of [ million
P ‘gallons) fixed screens shall be employed

fixed in grooves of channel iron built in
masonry at angle of 30 to 45 degrees to

the vejyal. _ e T
2.~ The course gratings shall be of opening of 2" x 2" and
shall be installed before the pumping

Course al‘a‘? station.
3. VThe bar screens shall be employed before treatmeont
Bat Serens / works with openings of " x 1".

4. The screexninvg chambers shall be always in duplicave

o to facilitate repairs.
Duplicate screening chamber cilite PALLE

5. . The screens.of mild steel bars and sections shall be

Pt o codin oo - coated with two coats of bitumastic point
ok /"t t or Dr. Angus Smith Solution.
\/ .

6 The ares of openings below the flow line shall be thrice

: . the area ofinlet sewer for combined sewer
Oprenings for hand operated : .
Screens, and 1} times for sanitary sewer.




th (b) Mechanically Operated Screen for large dispesal - -

.- plants
o k. 7. For mechanically operated screens the opening shall be

. —— eq 1Y 25 per cent excers of the cross sectior

A Screens, © T0°C of sewer below the flow line. g
;e o 8. The contractor shall furnish all materials for and shall

; - S ~_ properlyinstall, adjust and test mechanical-
er A Speggﬂggg;“ for Mechanical [ operated screens, at the locations shown
all ' on the drawing or as directed by the
nd # Engineer-in.Charge. - .

% Included in this item are all structural steel, walkways
ers i the rake, carriageway which travels between two guides, the
res ‘@ puides, the bolt, the roller chain and all mechanism control

i apparatus, electric work including motors, anchor and founca.

S8 tion bolts, clectric eonnections and .all other appertunances

5 §. which are nectssary for complete installation.

- In general these shall be furnished and installed under

‘ i this item complete equipment for——Nos. Screening chambers
_ . 8 Railing pipework, excavation, masonry and concrete and re-
1015 - @ inforcing steel will be paid for under the appropriate item.

T . . : :
(;n o While the detailed specification describe the mechanism
to A and equipment of Simplex screen, the use of approved equal

8 mechanism and equipment made by others will be permitted

: &8 subject to the approval by the Engineer-in.Charge and varia-
nd . 4% tions as may be requiredin the Engincer’s judgment to permit

ing @ theuseofappravedequal mechanism and equipment by other.

The bidder shall state, what make of mechanism and

2nb equipment he proposes to furnish and install, if awarded
contract; and upon the award of the contract, the successful
bidder will be required to furnish and install the make so
. named in his proposal.

Where the civil works are done by another agency the
supplying contractor shall depute a representative during con-
& struction that civil works suit the mechanical, electrical and
be ‘W other requirements of the equipment, and that foundation

int & and anchor bolts and other necessary items are built in the
& civil works without resource to dismantlment.

ice &€ 9. The Civil works shall be exccuted as per Volume I,

Fer

e | Chapter §-6 of this volume for Hydraulic
Structures and pipeworks. :
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CHAPTER 17

17'1—SURFACE DRAINAGE & STREET PAVEMENTS.
 Surface drains.

1. Punjab Standard type drains shall be made of cement
. concrete 1 : 24 : 5 mixture. House con-
Puginb Standard  Type peotion dFains, type I drains, type II
e ~ drains, type III drains and inverts of
drains of large sizes and of sewers shall be laid in situ in length
not exceeding 4 feet, separated by vertical expansion joints
not less than}” width formed by accurately shaped metal temp-
lates. The o£po0sed surfaces of allinvertsand drains including
side slabs and bull-noze shall be formed by applying a thin
skin of about1” thickof 1:1 cement sand mortar immediately
ofter the concrete Tas bzen placed and screening the same to
clean smooth finish. The slabs for the side walls shall be
moulded separately and shall he laid in 1:2 cement sand
mortar on the lime concrete backing, previo@sly prepared, not
legs than 14 days afeer being made. All joints being carefully
struck perfectly clean and flush with the faces of the slabs.

The preparations of the trench, aligning, and grading,

shall be carried out in the same manner as required for sewers.

No extra shall be payable for curves, bends, falls, junc-
tions, inlets, outlets, and all other special work in connection
with the drains and the cost of all such special work isincluded

in the rates as given in the schedule,
\/{B The gitder crossings across street shall be formed by
. removable flats and angle fixed in the
Girden erossing for 1, & 3 angle iron frame Two flat iron hold

fasts 2"x2'x1” ghall be embedded in
concrete 1: 2:4 and shall be bolted with the angle iron seats.

3. The side slopes shall be laid in herring bone pattern
» either flat' or on-edge as directed, in first
Side clanes above con-  clags bricks, The base shall be of clay
: ' puddle lime édement concrete as specified,
and the rate shall include a thin layer of plaster underneath
the bricks. Any special cutting or curved work, boundry
corners, curves, slopes and changes of slopes, cambers, cutting
shaping and wastage of bricksto fit irregular area and all other

_ special work is also included. There shall be layer of mortar i
" 3" thick below the brick and the jointsstruck flush and smooth. §
All profiles and strips shall be provided by the contraotor ab 3
his own ocosts, Unless cemont peinting is required by the

i ol e kL 3
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]gfu;hﬂeer:hafGHtﬁi@g&;ﬁ%ﬁ&fﬁfﬁ&f&ﬁk}iﬂl - j

imteshatl be -
struck flush as the work proceeds and left perfectly flushed and
smooth. | ‘ '

“4. They are of R.C.C. slabs 6” thick as per drawing.

Crossings over drains
above 1ype 3,

6. The surface drains are connected with sewers througﬁ

Connection with sewers. %E}Lymg;atlng’_v’de Chapter 14 of this

6. These are made by forming Purnalas and making
- Khurras of the size at the heads of House
HouseGuilit conpeeilons. connections with size of Khurra ag Bpeci-

fied and this item includes all cubtings
and order work as required by the Engineer-in.Charge.

7. Curb anﬂ channel shall be formed on both sides ofthe

.. Road way and the foot-path as per sketch
Cushouns ool DNEE. #jvts 48 entimented tg Seten by gully grat-
ing as directed by Engineer-in.Charge,

8. After the drain is completed they shall be tested for

Testing of Drains. ﬂOW_ by fitting them upto the connected
gection,

9. The reimbursement is laid in bricks in cement mortar
1:50n both sides of the roads slopin

T towards the drain 1/3” in 9” and is laid on

specified thickness of base conerete, The

ratesshall include any s’rips, sides and edging of narrow width
area to be passed with dry bricks on edge or flat, The rates

also includes all extra works involved in laying narrow strips
37,43" or 9" in width alongsides of the drains and f~r a]] curves

bends, slopes and changes of slopes, and other work involving"

added labour and material for irregular areas, cutting, fixine

and wastage of bricks required for such works. No extra

amount will be payable for any special difficulty or complicated
item required during execution.

The rate includes a layer of at least 1/4" thi |
underneath and the bricks embeddod therei/n. 6kl Toxfar

All joints between the bricks

‘ _ and along outer end and
inner side of. the reimbursement c

with mortar. | 'Sh&‘]]. be comple‘tely filled
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10. The Houso walls shall be protected by a 3" or 41"

thick Tega (i.s., brick on end)laid in cement mortar projecting

to a maximum height of not more than 6"
Tega, above the drain a.nd the rates shall in-
clude all excavation, cutting and wastage

of bricks. The external surface of the joints must be flushed .

as the work proceeds.

11, Three inch or as specified lime or cement concrete
: , shall be provided under reimbursement
Foundation for reimburse- ;
ment and Tega, and Tega and paid separately.

his own we..
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17 2-=BTREET PAVEMENT

1. The street pavements shall be in flat bricks or brick

on edge as specified laid .in ordinary

Paving on dressed earth. bounded courses or herring bond pattern
and laid to template over rammed and

dressed earth to' correct longitudinal and cross slopes (Mini-
mum cross slope 1/24) asrequired by the Engineer-in-Charge.
The joint shall be thoroughly filled with dry sand grouting, .
which shall be applied to a thickness of not less than §” over
the surface and brushed into the joints. All joints-shall be

fully filled with sand. _ ' :

2. The paving shall be laid on concrete base if provided

. after the concrete has set on a. minimum

Paving on concrete base. curing period of 7 days, and in case of lime
concrete when it has been thoroughly

compacted.

3. Thd rates for the above two items shall include all
Joints, cutting of Bricks Special bonding, corner, curves, longitu-
and laying. : dinal and cross slope cambers, cutting

shaping and wastage of bricks to fit irregular areasand special
work.
In item 1 the rate also include a layer of mud plaster

- not less than 3/8" laid to correct template, and bends under-

neath the bricks which should be carefully set in the plaster.

It item 2 the rate include a layer of mortar not less
than 1/4” thick under the whole of the flooring or paving into
which the bricks shall be carefully set or embedded.

The joints in item 1and 2 shall be fixed with a maximum
width not exceeding 3/16th of an inch, all bricks shall be laid
with the best side exposed and the rates cover the cost of cut-
ting and dressing the bricks where necessary to ensure good
bond and specified fine thickness of joints.

4. The external surface of the joints shall be struck flush,
unless the Engineer-in-Charge orders for

. Commot polating, cement pointing,

5. The surface of street to receive flooring and paving
shall be properly dressed and trimmed,

streets. ) .
correct cross and longitudinal slopes,

. cambers, ramming consolidation and smooth finishing of the

purface prior to pavement,
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CHAPTER No. 18
- SEWAGE PUMPING SETS
18-1—General

- The various parts of the pumps coming in contract
with sewage shall be guaranteed safe by

General Specifications for the. manufacturers = against abnormal

sewage pumpe. wear in tropical climates due to grit,

acids or other corrosive materials present .' ?-

in normal sewage of Pakistan towns (Normal water supply—20 1
gallons per head and ash is used for cleansing utensils).

The wearing parts of the pumps, i. ., wearing rings impellor g

bearings and shaft shall be of substantial construction and
capable of being easily dismantled for the purpose of
examination and replacements.-Tn this connection horizontal
split casings will be preferred.

The vanes and other passages in the impeller and the '

casings shall be guaranteed free against clogging by colloidel 3
materials, small Tags or other fibrous articles as well as small §

T .
HE ¢
2y

solids up to 2 inches size (This last condition in italics '
shall apply to pumps with suction and delivery of sizes six -;_ : j

inches and above).

In the absence of specification of position of pumps with §
respects to the highest and lowest water level on the suction §

gide, the suppliers will be firee to propose a position where the Q i_

pumps would work most efficiently.

In case of a self priming position is proposed, a sluice ?
valve of proper construction on the suction side of corrosion ¥
proof material will be supplied with the pump to isolateit for

-
3

the purpose of repairs. Special tools for dismantling the # ,

pump and for replacement of spares ahall be supplied Wlth
the pump.

Spare parts for a normal running of 10,000 Workmg

hours Wlll be supplied along with the pump.

The pumps shall be rated for continuous runnmg of a.t
least 16 hours a day.

Complete instructions regarding installation, mainten- 3
ance, dismantling, and normal repairs along with necessa,ry
- skétches and drawings and exploded view all written up

English and Urduwould be supplied free of charge with every

machine,

Performance curves connecting discharge with a head
efficiency and horse power drawn on the same X and Y axif

.and on the same graph sheet shall be suliphed and their :

accuracy with respect to individual machine guaranteed, 1

M e me am s g
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All guarantees will be deemed tobeheld valid only when
10 per cent of the priceiskept in deposit. with the Government -
for a period of six months after the installation of the machine
during which period all the guarantee except that against
abnormal wear will be deemed to beheld good. For guarantee
against abnormal wear will be specified by the manufacturers
and will be in no case less than 10,000 working hours. .
The pumps shall stand the test enumerated in the follow-
ing paragraphs, _ .
_ Testing of sewage pumps.
1. A pump test is made :—
Purposes.
(a) To determine whether the pump will deliver at a
specified discharge against a specified head when
running at & specified speed.

(b) To determine, at the same time, the power absorbed
by the pump in doing such work,

(¢) To determine the pump efficiency.

2. During the whole period of the test, careful observa.-
tion shall be made in regard to :—

4

General Precautions.

(@) Serious shock, hammering or vibration occuring.
(b) Bearings running coal and with proper lubrication.

(c) Stuffing boxes and liguid sealing devices operating
satisfactorily and not allowing any leakage of air
into the pump. |

(d) In the case of centrifugal or axial flow pumps,
rubbing of the rotor occurring against the casing
or neck rings,. _

(¢) The reliable and satisfactory action of a hydraulic
balancing device, if used.

(f) The prevention of any escape of liquid between the

pump and the point of measurement of discharge.

3. The speed shall always be maintained as nearly cons- .
tant and as nearly equal to the specified

speed as possible, Ifthe prevailing suction

and delivery heads under operating conditions are not the

correct specified heads, then, if possible, these head shall be

brought to the specified values by sunitable methods applicable

to the local conditions of instalation, Throttling by'a valve

is the most feasible means to raise the head in case the operat-

ing head islessthan the specified value, but sholud it be found

Speed.
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necessary to insert a throttle valve in the suction line, this

shall not be fitted closer to the pump tha,n ten times the dia- -

meter of the suction pipe. -

4. Each of the various measurements for a given run

shall whenever possible be computed by
. averaging a series of instantaenous readings
taken simultaneously at equal time intervals., A sufficient
number of readings shall be taken in making an observation,
so that the addition or elimination of asinglereading represen-
ting a maximum swing of the instrument shall not affect the
avergpge by more than 1 per cent.

Recadings.

5. The pumping unitshall bein the best possible mechani-

Mechanical and Hvdraptic C21 G0nditions, with all bearings, stuffing
s boxes, and internal .running clearances
properly adjusted.

All air leaks in the suction pipe-shall be eliminated.
Unless otherwise specified, the temperature of the liquid

during the test shallnotexceed 85°F. . The liguid to be handle

shall be reasonablly free from air and gases.

6. The duration of the test shall be sufficient to secure
accurate and consistent check results. To
verify the mechanical condition of the
pump, it shall be run continuously for not less than one ho
and not more than six hours. Where a specification covers a
range of performance, & minimum of five tests shall be made
to deﬁg:xe points approximately equi-distant on the characteris-
tic cptrve.

7. The speed of the pumpshall beaccurately measured by
a revolution counter or an accurately cali-
brated tacheometer.

/
\/"S. The discharge shall be measured by V Notch method
' or as directed by Engineer-in-Charge.

Duration of test.

Measurement of speed.

Discharze,

9. The standard method of ‘measuring head shall be to
employ a liquid column or gauge glass
giving a direct reading of surface elevation.
Where this cannot be used, indirect methods may be employed,
snch as the use ofa mercury or otherliquid gauge or a Bourdon
type gauge. It is recommended that liquid or mercury
manometers be used in preference to Bourdon type gauges
when the head to be measured is 50 feet or less. '

Measurement of Head.

) No:nz—Special care is necessary to avoid the formation of air pockets io the
suction pipes. , .
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When using liquid columns for the measurement of head
care must be takem thatany correctionrecessary on accountof-

- the specific gravity of the liquid or liquidsis made and that the

head is stated in feet of water of standard density. When
thisis done, the horse-power calculations are correct whatever
may be the specific gravity of the liquid pumped.

10. Whenliquid columns are used, care shall be taken to

. avoid errors due to the difference between’
Gages, Precautions and the - temperature of the liquid in the.
gauge connection and that of the liquid

in the pump by frequently draining the connection or determin- '

ing the necessary correction.

When Bourdon type gauges are used, il is recommended
that drain cocks be placed immediately below the gauges and
that frequent tests bé made to determine whether the pipe
connections of the gauge are filled with air or liquid. With
any form of gauge, care shall be taken to eliminate any leaks
(even if small) in the connecting piping, and to avoid the trap--
ping of air in the connecting pipe or hose. -

A gealing arrangement should be fitted at the point where
the gauge connection is taken from the main so as to prevent
sewage entering and clogging the connecting pipe and the
Bourdon tube of the gauge. The seal may be aliquid or flexible

diaphragm type, and the gauge should be checked with the
sealing device fitted to it, -

Gauges shall be calibrated prior to and after the test and
when calibrated and used shall be in an upright position. On
no account shall any Bourdon type gaugs be fixed so that any

strain is placed on its case, as its readings may thereby be
geriously affected. '

Connections for the gauges shall be made on the suction
and delivery pipesin positions free fromlikelihood of the gauge
readings being affected by curvature, restriction, rotation or
impact effect of the stream lines, and shall be agshort and direct -
as possible. Connectionsto taper pipes and bends are undesir-
able and connections to the top side of a pipe shall be avoided,
as air frequently collects there. The suction gauge connection
shall be placed at a distance of one to one half pipe diameter
from the inlet flange, and the delivery gauge connection at a
distance of one to four pipe diameters from the outlet flange
if a valve is used for throttling the discharge, it shall be placed
downstream of the delivery gauge connection at a distancenot
less than three pipe diametfers. The end of the connecting
tube or pipe shall be flush with the inside of the conduit in which
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the pressure is to be measured and shall have its axis at right
angles to the direction of flow.

11. Measurement of power input to the pump, that is, the
Measurement of power brale horse-power (B.H.P.) of the pump
input. falls into two general classes. Some
measurements are those which in themselves determine the
actual power or torque delivered to the pump and are, therefore,
made entirely during the test, using some form of transmission
" dynamometer, Other measurements are those which involve
measurement, during the pump test, of power in put to the
driving element and the previous or subsequent determination
of the relation of the powerin put to the power out put of this
driving element under the identical conditions of the pump
test, thus by calibration deriving the efficiency of the driving
element. :

If a dynanometer moter, or a transmission dynamometer,
is not available, the preferred method of determining power
input to the pump shall be the use of a direct connected cali-
brated electric motor, provided the calibration tests of this
motor are made with very care and are frequently recheck-
ed. Curvesshallbemadeup from the calibration tests transla-
ting kilowatts in-put into brake horse-power out put. Power
in put to the motor during a pump test shall then be measured
in a manner exactly similar to the calibration tests, and the
corresponding power out put asshown on the calibration curve
shall be taken as the power input to the pump.

Electrical instruments shall he calibrated, if required,
immediately prior to the tests by the National Physical labora-
tory or other approved authority.

Should question arise as to the accuracy of the motor
effeciency or electrical instruments, these shall be recalibrated
immediately following the pump tests. Such recalibrations,

however, shallnot be unreasonably demanded if reliable recent
ce:lib/zrions are available. .

/12, The water horse-power is found from Equations !

Calcilation of water power and 2.
and efficiency.
' ' Q xH .
- WHP. = ® .. Equation 1.
8-828
G xH
W.EH.P. = .. Equation 2.

3300
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Where W.H.P. = water house-power, - v
—Q=discharge-in-cubic-feet per-second, -

(G=discharge in Imperial gallons per minute;,
H=¢Total head’ in feet of water.

Efficiency—The efficiency of a pump is theratio of the
water horse power out put to the brake horse-power input,.or,
W.H.P. ‘
Percentage efficiency
' B.H.P

Where the values have been determined ss described. '

The tolerances in efficiency and discharge headshallbe25
per cent. ‘

(a) Drawings where sketch of the pumping installation
Data to be supplied to is supplied to the supplying firms by the
the suppliers of pumps Engineer-in-Charge and the latter shall
by Engincer-in-Charge.  gyyn]y detailed drawings showing the best
location of the various units and changes, if any, required to
be made in the civil works. '

(b) Drawing of existing suction and delivery pipes, if

x 100—Equation 3. -

any

~ (c) In case of existing installations the chemical and
biological lists of sewage.

(d) The minimum and maximum discharge and heads to
which the pump will be subjected to.

(e} Atmoshpheric data showing annual minimum and
maximum temperatures, freedom or otherwise from sand -
storms, ete. '

(f) Type of installation that is horizontal vertical dry or
wet. '

(g) The daily dishcarge curve of the pumping station if
any for purposes of the planning the size and number of the
pumping units.

' 18-2

SEWAGE PUMPS
CENTRIFUGAL PUMPING SETS.

1. The impeller shall be of cast iron or bronze and shall

Impeller be fitted with easily renewable cast iromn

' seatingrings, fitted to the casing adjacent
for efficient performance. The pump shall be non-clogging type
below 7 cusecs.

2. This should be easily accessible for packing and shall

Stuffing Box, have clear water seal so arranged to pre-

. vent ingress of airinto the pump through
the stuffing box,
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;3. The shaft shall be of substantial construction adequ-
/_.:{ha“ _ ately supported by bearings of appropriate 3
S design being so placed as to avoid vibra- S
\/ tion in the shaft at any speed. : o
\ 4. 1 foot valve. é
Accessories, _ 3
1 gate valve. E 4
1 check valve ' | B N
1 flexible coupling. ;A
1 priming funnel, b 4
pressure guage including cock.
1 depression water indicator. =
1 suction guage including cock.
A. C. horizontal electric ‘motor, 440 volt, 3 phase 50
Sistor cycles, drip water proof with tropical insu-
' lations speed 1,400—3,000 rpm. Up to

10 BHP squirrel cage and above 10 BHP where slipring motors 1§
shall be provided. : -
‘ Ampere and volt meters shall be supplied.
6. (a) For squirel cage motor—Protection switch, star i
- delta sheet clad equipped with over- /@
Starter. load and short circuit release and red

' light warning provided with one hand
lever and an automatic electric cut out (switch).

. (b) For slipring motor—O0il drum starter and one motor
protection switch, sheet clad, with overload, short circuit and
no volt release and red warning light and an automatic elec-
tric cut out (Switch). .

8. Spares for motor shall be supplied as under :—
Electric Spare, ‘
(a) One set of bearings.
(b) Svare rotor.
{c) Starter Winding.
.(d) Starter contact.

(e) Four sets of brushes in case of slip ring motor.
The brushes for above 15 H. P. motor shall be liftables.

The motor shall be capable of continuous running for

* 16. hours complete accessories, spare parts and set of tools

for erection maintenance, repair and dismantling shall be Bup-
plied with the motor,

by
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9. Where diesel power drive is required as stand by the - -
Diesel Driven motor shall be connected to -the pump

~ through vee belt with a stitable vee pulleys
for the engine and the pump. -

- The fuel and cil consumption shall be stated.

o Co;:rip ete instructions including erection diagram for eree-
tion, dismanfling, repair and running of installation written

up in English and Urdu shall be supplied, free of cost with =
every machine, |

\A0." This shall be watercooled, a horizontal ‘slow speed,
(Max 600 RPM) high compression with pre-

Diesel Engine combustion chamber, single cylinder, four
' stroke, single acting type, with forced feed
lubrication and shall be capable of standing

abnormal wear for 10,000 hours. _The engine would be rated
for complete continuous running for 16 hours a day. Accesso-
ries and spare parts for running 10,000 hours shall be provided
together with tools and instructions for erection, dismantling,
repair, inspection maintenance and spare parts list. The
engine shall have standard equipment including fly wheels,
air filter, fuel cock, fuel filter, head starting crank with sup-
porting shield, exhaust, silencer, foundation parts, casing for
valve gear, one complete set of tools consisting of spares,
socket oil can, secrew driver, roundplier, ignition paper, one
seb of spares consisting one lockring for valve lever, one gas-
ket between injection valve, piston ring, circlip for pisten pin
lock sheet for connecting rod, packing for cylinder head,
Temperature and oil guage, and other necessary suitable

equipment necessary for erection, dismentling, inspection,
repair and maintenance.

18:3—SEWAGE PUMPS
VERTICAL PUMPING UNITS.

!, TFor discharges below the 7 cusces, the pump shall be
Dest of non-clogging type and above that of the
esign, ; . ¢

axial flow tppe unless otherwise specified

by the Engineer-in.Charge.
2. The driving shafts will be of substantial construction
and adequately supported by intermediate
bearings of appreciate design. The bearings
shall be so placed as to avoid any vibration -

in the shafts ab any speed. Calculation for placing these
bearings_with respect to size, elagticity and speed- of shafts

Driving Shafts.
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will be submitted along with the tender. The bearings shall
be force lubricated, capable of being lubricated from the
working floor on which the prime movers are located. The
thrust bearing for the driving shafts shall either be located
next to the pumps or at the floor level, and will be of subs-

tantial construction. Calculation for size. thereof shall be '
submitted. Bearings shall preferably be of tapered roller 4
type. - g
3. Suspension pipes, if any, shall be of S. M. Steel. -
Suspension Pipes. : 1
4. Sealing of pumps shall be with clean water and cost ;‘_1.
Galios e of provision of tube shall be included in the " §&
ings ef Pumps. b
tender. £
5. 1 flexible coupling (for electric drive only). 1
Accessories _
1 sluice valve on suction side. =
1 sluice valve on delivery side. -

1 elongated spindle for sinice valve on suction side
with headstock and indicator. :

1 elongated spindle for sluice valve on delivery
side.

1 non return with lever and counter weight.

1 set of impellers.
Spare Parts.

1 set of liner plates. i
1" pump shaft of SM-steel, set of pump bearings.

o 2 intermediate bearings.
\/ 1, vertical A.C. electric mortor with squirrel cage ro-
i

RS tar drip water proof with tropical insulation.
T, . Winding © ... 400—440.
Voltage ... 400440 Volts.
Frequency - - ... 50 cycles
Speed- w. 1,260—1,450 rpm for

small .sets, and
800—1,000 rpm for
large sets motor,
above 10 BHP slip-

ring motor shall be
provided.

Note—The motor shall be capable of continuous working for 16 hours. A
Complete accessories for running 10,000 hours, set of tools for erection, maintenance -
. and repairs gnd dismaotling shall be supplied with the moter,
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(a) for squirrel cage star data starter motor protection
switch, sheet steel clad equipped with
overload and short circuit releases provi-
ded with one hand lever a red warning
light and on automatic electric cut out {switch).

Starter.

(b) for oil drum starter.

motor protection switch, sheet steel clad,

with over-load short circuit and no volt
release, red warning light and on automatic cut out.

Slipring motor,

8. ({a) One set of bearing.

" Spare parts for motor,

(b) Spare rotor.
(¢) Starter winding,
(d) Starter contact.

(¢) Four sets of brushes in case of slipring motor. The
brushes for above 15 H.P. motors shall be liftable.

The lubrication oil consumption shall be stated.

Complete instructions-including erection diagram, for
erection, dismatling, repair and running of the installation
written in English and Urdu shall be supplied free of cost.

9. Where diesel power drive is required as stand-by the
: , ' motor will be connected to the pump,
Diesel drive.

through a wee belt with suitable vee
pulleys for the engine and the pumps.

10. This shall be water cooled cold starting horizontal
. , slow speed high compression with precom-
Tiless] fapias bustion chamber single cylinder, four
stroke, single acting type with forced feed lubrication and
ghall be capable of with standing abnormal wear for 10,000
hours. The engine shall be rated for continuous running of -
16 hours aday. Complete accessories, spare parts and tools for
running 10,000 hours shall be provided together with instruc-
tion notes for erection, dismatling, repairs, inspection and
maintenance together with spare parts lists.

The Engine shall have all standard equipment, which
_shall include all filywheels, air filter, fuel tank, fuel filter, hand

starting crank with supporting shield, exhaust silencer
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foundation parts, casting for valve gear, one complete set of
tools consisting of spares, socket wrenches, socket oil can,
screw divers round pliers, ignition paper, one set of spares
consisting of lock ring for valve lever, one gasket between
injections valves, piston ring circlip for piston pins, lock sheet

for connecting rod, packing for cylinder head temperature.
and oil guages, and other necessary suitable equipment .

necessary for erection, dismantling, inspection repair and
maintenance.

The fuel oil consumption shall be stated.

Complete instruction including erection diagram, spares
for erection, dismantling, repair, and running of the installa-
tion written in English and Urdu shall be supplied free of

cost.
11. (a) Discharge in gallons per minute.

Information to be sup-
p'ied to mapufacturers.

(b) Suction lift maximum and minimum.

(c) Delivery head.

(d) Analysis of sewage, if any.

(¢) Diagramatic sketch of the pump house may be sup-

- plied to the firm who would submit detailed drawings for
location of various units, for best performance.

i
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CHAPTER 19 -
SEWAGE PURIFICATION WORKS .
19.1—General.

The work shall be done as per apeciﬁbations in Volume I
and II. - '

The rates shall include railway freight, sales tax ‘Octroi
duties and other incidental charges.

19. 2—SEWAGE PURIFICAL PLANT.

Specifications for Primary Settling Tanks
1. The sedimentation tank shall be circular. continuous

flow with scrapers (as sludge is required

SRR " 4o be removed very frequently 8 to 12
times a day to prevent the sewage from getting septic).

The sedimentation tanks shall have a flat slope towards

the centre, which shall be determined by the Engineer-in-
Charge.

»

9. The sludge removal mechanism shall include structur-
Sludge removal mecha- al steel, walkways, sludge collecting me-

nism. chanism, control apparatus, diffusers, all
electrical work, anchor and foundation bolts, governor, collec-

tor ringsfor electrical connections and the other appertenances,
which are necessary for the complete installation.

In general they shall be furnished and installed under this
jtem complete equipment for——Nos. primary settling tanks
each having a concrete floor with a centre supporting Pier.

The tanks shall have an internal diameter of-— feet

“and a side sewage depth of-———feet and with the flow

sloping in the manner shown on the drawings.

Railings, pipé work, weirs, embankment, concrete and
reinforcing steel shall be paid for under the appropriate items
of this specification (if executed by the bidders).

firms representative shall be present during construction to see
that they are executed to suit the requirements of the mecha-
nism.

While the detailed specifications describe the mechanisms
and equipment of the Dorr Company (Type ‘A’) and the
mechanisms and equipment of the Link-Belt Company, (Type

‘B’), the use of approved equal mechanisms and equipment
made by other will be permitted, subject to:the approval by

the Engineer-in-Charge of such changes and variations from

the detailed specifications and plans as may be required, in

If Civil Works "are not executed by the suppliers, the

\/‘/.- - |
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the Engineer-in-Charge judgement, to permit the use of the
‘approved equal’ mechanisms and equipment made by others.

The bidder shall state, in his proposal from, what make of
mechanism and equipment he proposes to furnish and-install
if awarded the contract; and upon the award of the contract,
the successful bidder will be required to furnish and in stall
the make so named in his proposal.

Both mechanisms and equipments shall be of the same
design and construction and shall be made bythe same manu-
facture, unless otherwise instructed and approved by the
Engineer-in-Charge.

“Type ‘A’ Sludge Removal Mechanism’—Each sludge
removal mechanism shall consist of a central driving mecha-
nism which rotates the supporting drum or cage and arms.
Thereshall be four arms to which are attached blades so arran-

ged that they will scrape the sludge, which settles the bottom,

at the centre of the tank.

A diffuser shall be furnished and installed on the central
pier of thetank. Itshallbe designed and constructed to carry
and support the driving mechanismsand to withstand the full
torsion of the force of rotation, This diffuser shall be of wel-
ded steel construction.

The control mechanism shall consist of a stationery cast
iron-turn table base, bolted to the diffuser on a ¢entral concrete
pier. A step bearing shall be provided on the turn-table base,
carrying the turn-table top, to which the centre drum or cage

shall be attached. Aninternalgearshall be cutintegrally with .

the turntable top, and shall be rotated by two trains of gears
mounted on the slow speed shaft to the drive unit. The drive
unit pinion shall be free to float for centralizing the load from
the internal gear. The turn-table shall rotate cn steel balls

running in an oil bath, and shall be provided with a felt saal. | 4
A dust shiéld shall be provided on the outside of the turn- .

table base and top.

The steel centre cage shall be hung from the turn-table top. ,"
The case shall supoort and drive the rotated arms and shall be §
of sufficient strength to withstand the full force of rotation. §

A rotating influent well shall be attached outside the cage.

The clarifier mechanism shall be firmly grPuted to the ﬁé

centre pier.

Suitable provision shall be made for lubrication of all _'
- bearing or other moving parts as fequired by means of accessi- 3

ble grease fittings..
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TFype*B* Shidge-Rentoval Mechanism—Bach sladge removal
mechanism shall consist of abridge pivoted at the centre of the
tank supporting a Link-Belt Straight line sludge collector which
consists of two parallel endless strands of chain to which are
attached flights at intervals of five feet. Separate driving
motor shall beused to drive the bridge and the sludge collector.
The collector shall deliver the sludge to asludge copper covered
by a steel plate which rotates with the bridge.

The reyolving frame structure of each collector shall be
constructed of structural steel throughout, and shall be sub-
stantial and stiffened. The frame shall be pivoted at the
centre, being supported on a ball bearing centre piece which
shall be mounted on the central supports. This frame shall be
provided with a suitable walkway. ‘

The straight line collector, consisting of a double strand of
Promal chain, shall be suspended from the revolving bridge.
The collector chainsshall have an ultimate strength of not less
than 14,000 Ibs. The links shall be made from Promal iron,
which shall have an average ultimate strength of 70,000 lbs.
per square inch, and a Brinnell Hardness Number of not less
than one hundred seventy through the entire section of the test
bar, Attached to the chains at interval, of approxi-
mately five feet, shall be 3/16” by 6” steel flights sliding
on steel tracks suspended from the bridge. A rubber skirt
shall be provided along the full length of the back truss so
that sludge is moved from all points in the tanks.

Anti-friction helical gear reducers in cast irom, oiltight
housings, driven by motors of ample horse power, shall be
provided to rotate the bridge and to move the collector. A
pocketed drive wheel mounted on a shaft shallrotate the bridge
at a speed of six feet per minute at the periphery. A galvnized
chain lying in the effluent through shall be picked up by wheel
revolves. A sprocket, with break pin hub, mounted on the shaft,
shall propel the sludge collector at a speed of one and & half
feet per minute. The bearings of the straight line collector
shall be of the babbitted peak-cap type to prevent accumulation
of set led solids on any part of them and shall be water lubri-
cated. The sprockets shall be made of aspecial grade of iron,
cast in chills with the sprocket teeth accurately formed and
grounded smooth to mesh neatly with the chain.

_ The contractor shall have the manufacturer of this equip-
ment to furnish with the said equipment, the influent diversion

funnel and base at the centre of the tanks; the steel covered

plates for the sludge hopper with the sludge plow, and thé
electrical current collectors, =
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3. The sludge pumps shall be of required capacity against

‘ a head of centrifugal type (non-clogging
type) driven by A.C. electrical motor of
non-inflammable pattern. _

9. The type. of electric current, phase and voltage shall ;
always be stated. | 44

Studge Pump.

Type of electric cover.

10. TFor Civil Works specifications in Volume I (Build- &

ding) Pipework Chapter 8, Hydraulic j
structure Chapter 6 excavation Chapter 3
13 and well sinking Chapter 1 of this volume shall apply.

11. The contractor shall be supplied with the following
information :— .

(a) Population for which Sewage disposal work is to be
designed. E
(b) The water consumption. . 9

(c) Typeof Sewers, i.e., separate, combined or partially
combined.

Civil Works.

B
YV ™Ne ™ ™ NP d it ™

/,/ 19-3—Trickling Filters

\J. Thefiltering mediashall consist of hard stone, clinker,
coke, coal orslagaccording to local condi-
tions as approved by the Engineer-in-
Charge. The medium shall have a large surface area as the
efficiency of oxidation depends upon the biological films which
coat the medium. The two general conditions are that (g) the
filtering material shall be relatively uniform in size and musé
be free from fine particles which £ill up the spaces between the
specified sizes of the material; and (b) a reasonably durable
material should be used to prevent breaking up of the media
and consequent formation of fine particles,

. The filtering media shall be stone ballast or brick ballast " i3 '
. graded from 6" to 1” from coarse at the bottom to fine at the 3
top. ;
The recommended grading is :(— |

T -

Filtering Media.

&t o

L i
.'.

2 feet .. 6"tod"
Middle core varying from 3 feet to
b feet o 13" to 1
.. Aop 12 .. 13" to 1, g

.2, Circular shape shall be adopted unless the land i&,‘
" Shape of filter, -~ *"~"~limited. | ' ;.:
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S . |
ST ‘e/ waills shall be of bricks; stone; concrete or Ri €. € —
Walle / as decided by the Engineer-in-Charge,

' plastered inside with #" thick cement
mii;?\‘ 1: 2 without neat cement coat.

. The filter shall be provided with concrete floor (4
thick 1} : 2 : 3 : top slab) sloping 6” in 100
| feet towards the periphery from the centre
(in case of rectangular tank from one side to another).

The method of laying under drains from the centre to
external peripheral channe] is considered to be the best forthe
purposes both of drainage and aeration. With thisarrangement
the ends of all the under drains can be got at and. cleaned
whenever necessary. (The most economic construction for
general purposes is cross-flow under drains in which the drains
are parallel discharging to a channel which is equal in length to
one quarter of the circumference of the bed and in which the fall
of the floor is in the same direction as the fall of the land. 1t
is believed that such an arrangement requires a minimum length
of drains for the degree of drainage and aeration obtained.)

The udder drains shall be made in bricks, tiles or concrete
half pipes without joints as directed by the Engineer-in-
Charge. _ -

5. The dosing system shall be continuous and at rapid
rate 10 avoid iy and odour, and the appli-
cationshall be arranged to keep the whole
of medium wet at all times. The minimum capacity of dosing
tank is 4 gallon pér cubic yards of the filter.

6. The distribution system shall be such as to require
Specification distribu-  Minimum attention and consuming a few
tion system. . inchesof hydraulic Head without recourse
to mechanical or electrical power. '

The cotractor shall furnish all materials and shall properly
install, adjust and test the distribution system as directed, .
which shall have a working head of 3” with Mercury Seal, fric-
tionless type, with all moving points being accessible without
the necessity of dismantling the machine, and shall include
ball bearing, at the liead of the pillar carrying the moving parts,
fitted with hydraulically braced copper ferrules headed inside
and out side in the same operation, with a rustless finish on
the spray arm. '

_ Ingeneral, they shall be furnished and installed under this
item complete equipment for the——Nos. trickling filters of—
diameter with & centre supporting pier. The depth of the filter

Under drains,

Distribution Mechanism.
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at the sidesshall be——and the floorshall be sloping outward
as shown on the drawing.

Railings, pipe work, weirs, excavation embankment con- 3
crete and reinforcing steel shall be paid under the appropriate 3
item of the specification if excavated. The firms representa-
tive shall be present during the construction of civil works if &
executed by any other agency to see that the construction suits - 3
the mechanicalrequirements. The detailed specification des- ¢
cribed above is of Messrs. Ames Cresta, the mechanism and 3
equipment made by others will be permitted subject to the - 3
approval of the Engineer-in-Charge of such changesand varia- W
tions from detailed specifications and plans as may be required E
in the Engineer-in-Charge judgement to permit the use of &
‘approved equal’ mechanism of equipment made by others.

The bidder shall state, for in his proposal form, what
make of mechanism and equipment, he proposes to furnish and

install, if awarded the contract; and upon the award of the con- .
tract, the successful bidder will be required to furnish and B >
install the male so named in his proposal. -

Both mechapinsms and equipments shall be of the same
design and construction and shall be made by the same manu- &
facture, unless otherwise instructed and approved by the E -
Engineer.in-Charge. ; A £

7. The contractor shall be supplied with the following
Civil /Works. information ;:— -

kSO (a) Population for which sewage disposal is to be de-
signed. | ‘
(b) The water consumption,

(c) Type of sewers; separate combined or partially i

oy bed bl P e

combined.

19-4—Activated Suldge Process.
1. The contractorshall furnish all materials for and pro-
" Aeration Machigéry perly install, adjust and test—Nos. Aera-
' tion Mechanism of the Aeration tanks.
Included in ‘this item shall be all structural steel, walkways,
control apparatus, the stationery cylinder or up take tube
revolving dise, fitted with vanes designed to throw a thin
sheet of sewage across the surface of the tank, driving shaft
.and worm gear electrical work including motors and starters

and other appertenance which are necessary for the complete
installation, X - '
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In general, these shall be furnished and installed under
this item complete equipment for Aeration tanks each having -
a hopper concrete floor with a central supporting pier. The
aeration tanks shall be——feet square and the depth of sides

shall be——feet and the centre——feet, as shown on the
drawings. ' '

Railings, pipework, weirs excavation, concrete and rein
forcing steel shall be paid for under appropriate items of .
executed by the supplying firm. '

While the specifications deseribed above are for the simp-
lex Aeration of Ames Cresta the use of ‘approved equal,
mechanism made by others will be permitted subject to the
approval as the Engineer-in-Charge of such changes and vari-
ations from the detailed specifications'and plans as may be
required in the Engineer’s judgement to permit use of the
epproved equal mechanism and equipment by others.

The biddar shall intimate inhis proposal form what make

mechanism and equipment, he proposes to furnish and install,
if awarded the contract ; and upon the award of the contract

the successful bidder will be required to furnish and install

the make so named in the proposal.

The prices quoted shall be in rupees for furnished, installed
and tested equipment.

In case civil works are not executed by the supplying firm
his representative shall be present during the execution of the
works to see that the civil works suit the mecahnical and other
requirements of the plant and necessary anchor bolts and fit-
ment are lnft in the civil works and there is no necessity of -
dismantlement or alterations in the structure.

2.  For pumping activated sludge non-chockable centrifu-
gal pump of robust make capacity

Sludge Pump. o "
gallons per mihutes against a head of

powered by AC/DC flame-
proof motor shall be used and the contractor shall quote in

rupees the cost of all mechanism, walkways, railings, anchor
bolts, all electrical work including starters and other necessary
appertenances to complete the work installed as shown on the
drawings or directed by the Engineer-in-Charge.

The worksof railings, pipework weirs excavation, concrete

and reinforcing steel shall be paid from under appropriate
items, | )
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In case civil works are executed through any other agency,

the suppliers representative shall be present during the con:.

struotiop to see that the works are executed to suit the
mechanical, electrical and other requirements.

The cost of furnishing, installing and testing shall be
given in rupees. ' ;
3. The design and mechanism of the final settling tanks
= . shall besimilar to the preliminary settling
inal settling Tanks.

tanks and all clauses of Volume I, Chapter
8, 6, 13 and | of this volume shall apply in this case.

4. The following information shall be supplied to the

. , manufacturers by the Public Works De-
Information,  to

e
supplied to the maaufac- Partmellt —
turers of the plant.

1. Amount of influent during various months of the
year.

2. Ultimate population to be served.

3. The Chemical Composition and Biological Oxygen
demand. ' : .

19-5—Sludge Disposal

1. The contractor shall furnish all materials for install
Mechanism of sludge 2djust and test——units of single stage
digesting tanks. tanks diameter——and capacity——cubic
feet with stirring apparatus consisting of screw pump situated
near the top of vertical upward tube extending down nearly
to bottom deflector hlade situated about 1/3rd the depth of
the tank. The roof shall be domical and of floating type of
one buoyant ring with sufficient slope on the dome to lead all
gasevolved up to the water surface. The floating proof shall
not make any difference in the gas pressure for removal of
sludge or supernotent. The whole installation shall be water
end gas proof. Theheatingshall be by a gas fired boiler, The
sludge pump shall be of intermittant type working 5 minutes
s in an hour. No stirring shall be required to be done for a

period of & hours prior to withdrawal. The motor for driving
shall be of flame proof type.

Included in this item shall be all structual steel, walkways, - e

sludge collecting mechanisms, control apparatus, diffusers,
electrical work as specified, anchor and foundation bolts,
governor, collector rings for electrical connections and the

‘other appertenances which are necessary for the complete
installations, '

o
;
.'a'
]
=
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In generalthese shall be furnished and installed under this .
item complete equipment for——units gas digestion with
brick, stone, concrete or R.C.C. walls with floor sloping in the
manner described. The digesting tanks shall have an internal

diameter of——and the height at sides shall be——feet and at
the centre——feet. )

Railings, pipework, weir, excavation, embankment,
magonry, concrete and reinforcing steel will be paid for under -
appropriate items if executed.-

While the detailed specifications deseribed in the mecha-
nism of Pruss single stage digestor the use of ‘approved equal’
mechanism and equipment made by others will be permitted
subject to the approval by the Engineer-in-Charge of such
changes and variations from the detailed plans as may be
required in the Engineer-in-Charge’s judgement to permit use

of the ‘approved equal’ mechanism and equipment made -
by others. -

The bidder shall state, in his proposal form, what make
of mechanism and equipment he proposes to furnish and install,
if awarded the contract, and upon the award of the contract,

the successful bidder will be required to furnish and install the
make so named in his proposal. '

Both mechanisms and equipments shall be of the same
design and construction and shall be made by the same manu-

facturer, unless otherwise instructed and approved by the
Engineer-in-Charge. '

In case the civil works are executed by agency different
from the supplying firm, their representative shall be present
during construction to see that it is executed to the mechani-
cals and electrical and other requirements of the machinery,
and that foundation bolts and other equipment necessary to
be built in is done without recourse to any dismantlement.

-
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CHAPTER 20
House CONNECTION FOR WATER SUPPLY
20°'1—General

y i, SBIVICB pipesoflessthan 2 inches bore shall be conected
to mains by means of right-angled screw-

,.Saerf;‘cbilg‘?““c“"“ for down ferrules of nonferrous metal; but
B ' the ferrule itself shall not be of more than
1 in. hore. 1 in. and §in. ferruless shall not be used in mains

" of less than 4 in. bore. The main is drilled and tapped and
the ferrule screwed in; this shall be done by a tapping under
pressure machine which obviates any interference with the E 1
se of the main or as instructed by the Engineer-in-Charge. - 3

3 5 - Lel A ~ PR Md i gk (o
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2. Service pipes of 2 in. bore and upwards shall be con-

nected to special branch pipes which have

joervies Connection for 46 he ingerted into the line of the main.
(Special branch pipes should also be used -
for service pipes of less than 2-in. bore if the main is not -
much greater than that of the service pipe). g |

3. Precautions against contamination of the main must
Precautions  against 02 baken when making a connection, and
contamination  during Wwhere any risk exists, the main must be
connection. subsequently sterlized as described in
Chapter 8 of this Volume.

4. A surface box, mounted on a guard pipe, shall be fixed

over the underground stop-valve to give

Surface Bog, ‘access for operating the latter. The limited

space provided by this arrangement will

not permit the repacking of the stop-valve, gland or other

repairs to be carried out without excavation, which is necess-

ary to give adequate space and to obviate the danger of

contamination of the inberior of the stop tap by any local

- filth, The guard pipe shall by supported on bricks, or as
* directed and must not rest on the snpply pipe. :

5. The service pipe shall pass into or, beneath the build- ~§

ing at a depth, below the external ground = 4

piﬁé":?'éfﬁﬁ?é? vice of  Jgve] of not less than 2 ft. 6 in.-and as its

point of entry through the structure shall

be accommodated in a sleeve which should have previously

"been solidly built in. The space between the pipe and the

sleeve shall be filled with bituminous or other suitable
material for a minimum length of 6-in. at both ehds.
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6. If the service is to be metered, the meter may be
Fixation of meters.  PTOvided and fixed by the Department

' ' or as decided. It shall be fitted between

two stop-valvesand with unions to facili-

tate the necessary periodic changing of the -meter. If the

meter is fixed underground, a suitable brick chamber shall be

built, large enough to include both meter unions, and coveredl

with an iron surface box. Ifthe meter isfixed inside the buil-
ding, a rigid shelf shall be provided for its support in such a -
position as to facilitate the reading of the meter dial, and the s

meter must be so disposed as to ensure correct working of the

mechanism, that, is, normally with the inlet and the outlet

horizontal and the dial facingupwards. Iffitted inan expBsed

position, the meter must be protected against frost.’

7. (a) A stop-valve shall be provided in thegervice pipe

in an accessible position inside the buil-

ding, as near a8 practicable to thé point of

_entry of the pipe, so that the supply maybe
readly shut off in case of trouble and for repairs. A draining.

tap shall be provided just above this stop-valve to enable the
service piping in the building to be emptied of water when
the stop-valve is shutand the piping from the stop-valve down
to 2 ft. below ground level shall be lagged with insulating
material. Anotherstop-valveshall be provided near the point

Stop valves.

- where the service pipe enters private land from the street. It

shall be fixed preferably in the street close to the boundry so -
as to be accessible to authorized employees.of the department
without their having to - enter on private property, but the
requirements of the local body, if any, in this respect should
be ascertained. |
(b) In flats ande tennts supplied by a common service
pipe, a stop-valveshall be fixed to control the branch to each
separdtely occupied part.
8. Whereinvisible pipe is required, ducts or chases in wall
T for piping shall be provided during the
pIPIng. building of the walls. If with the per-
mission of the Engineer-in-Charge, they are cut in existing
walls, they shall be finished sufficiently smooth and large
enough for fixing the piping. In the case of lead pipes the
joints ma;j be wiped outside the duct, and the pipes cased
back into the duct after jointing. :
9. (a) When piping laid in wood floors has to cross
- - through the joint, it should cross as near
- Piping in wooden floor.  the supports as possible. Joint should not

be cut or bored except with the permission
of, and as directed by the Engineer-in-Ch&rge.
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(b) Piping laid in notches or holes should not be sub-

jected to external pressure, and should be free to expand and
contract without noise due to friction on the wood.

10. Draw-off taps not forming an intergral part of an

Draw-of taps appliance shall be screwed into suitable

R pipefittings so ag to provide for ready re-

moval, for repair or replacement. The fittings br the pipe

immediately adjacent thereto, shall be firmly secured to a

suitable support so as to prevent strain on the pipe and its
joints when the tap is operated.

11. The cisterns and pipesshall first be filled with water

and thoroughly flushed out. The cistern

Sterlization of pipes ghall then be filled with water again, and
and cisterns, . s . « .

a sterlizing chemical containing chlorine

" added grga, ually while the cistern isfilling, to ensure thorough

mixing, stfficient ohemical shall be used to give the water
a dose of 50 parts of chlorine to one million parts of water. If
ordinary ‘bleaching powder’ is used the proportions will be 1'5
1b. of powder to 1,000 gal. of water; the powder shall be mixed

- with water to a creamy consistency before being added to the

water in the cistern. If a proprietary brand of chemical is
used, the proportions shall be as instructed by the Engineer-
in-Charge. When the cistern is full, the supply shall be stopped

and all the tap on the distributing pipes opened successively,

working progressively away from the cistern. Esach tap shall
be closed when the water discharged begins to smell of chlorine.
The cistern should.then be ‘topped up’ with water from the
supply pipe and with more sterlizing chemical in the recom-
mended proportions. - The cistern and pipes shall then remain
charged for at least three hours unless otherwise directed by
the Engineer-in-Charge, where upon a test shall be made for
residual chlorine ; if none is found, the sterlization must be

carried out again. !

Tinally the cistern and pipes shall be thoroughly flushed

-out before any water is used for domestic purpose.

200 2—Semi- Rotary Pumps

3

1. The semi-rotary wing piston and the suction divider
ghall be of brass each provided with two

Description. . free fitting hinged flap valves. The wing

: ; pistonshall be cast integral with the opera-
ting spindle. The clearances between the wing piston and the

interior of the pump body shall be adequate but not excessive -

y |
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and suitablefor cold or for hot water as may be required. The-
suction divder shall be & close fillto the interior of the pump
body with apacked groove in rubbing contact with the central
cylindrical portion of the wing piston. The suction divider
shall be removable and located in the body by a steady pin.
A screwed drain or frost plug shall be fitted to the cover of

the pump at the lowest position immediately above the
sucticn divider. -

2. Thebody shall be a sound casting of iron or brass with
Body oval inlet and outlet flanges with two bolt
: holes. The back of the body shall be
provided with a pair of integral vertical legs each with one
bolt hole and with a central bross bored to form a bearing
for. the inner end of the operating spindle. The interior
of the body the spindle bearing and the cover j@iit face
shall be smoothly machined. The inlet and outlet flange
joint face shall be machined or ground to a level surface and
shall be reasonably parallel to each other and at right angles
to the vertical axis of the pump. In the case of brass bodies
the outer rim of the body shall also be machined.

3. The cover shall be a sound casting, the central inner
portion of which shall project to form a
spigot in the bore of the body. A central

. Cover.

- outer projsction shall form the housing and stuffing box for

the outer and of the operating spindle. Theinner face of the
cover shall besmoothly machined and its spigot shall be machin-
ed to fit the bore of the body; the joint faceshallbe machined
and the central hole for the operatings pindle bored. 1n the
case.of brasspumps the outer rim of the cover shall also be
machined to match the outer rim of the body. The central
outer projecton shall be counter bored to form a stuffing
box the exteror of which. shall be threaded. The stuffing
box, shall be provided with a machined. all-over loose gland
ring to fit the stuffing box and with an internal threaded
gland nut wth a central hole to clear the spindle. The
stuffing box shall be packed with suitable sping packing.

4. The brass wing piston shall be a sound casting with
‘cast-in steel spindle, its contact surface
ghall be a free rubbing fit to the body cover
sand suction divider- Thespindle endsshall be machined with
the piston atthe one setting. Thevalve seatsshall be machin-
ed or ground flat wherein contact with the valves. The brass
flap valves shall be provided with free fitting non-ferrous
pivot pins securely clenched and the valves machined or
ground flat where in contact with the valves seats,

Wing piston.
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5. The brass suction divider shall be a sound casting
e machined a close fit to the body and cover
FREEHON RES1ites and shallbe provided with a packing groove
and suitable packing strip wherein contact with the central
cylinderical machined surface of the wing piston. The valve
seats shall be machined or ground flat where in contact with
the flap valves. The brass flap valves shall be provided with

free fitting nonferrous pivot securely clenched and the valves .

machined or ground flat where in contact with the valve seats.

6. The end of the steel spindle shall be smoothly machin.-
o ed to fit the bearingin the central brass of
LR the body. The outer end of the spindle
shall be smoothly machined and shall terminate in a taper
equal f6f the operating handle and a threaded portion provided
with a hexagon nut to secure the handle when in place. The

outer end of the spindle shall be a free fit in the stuffing box
of the cover.

7. The inlet and outlet flanges shall be ovel and in-
terchangeable with two bolt holes and
Mating fanges. threaded internally B.S.P. taper to B.S.

21 of parallel to B.S. 84 : 1940 and the
joint surfaces shall be faced flat. The flanges shall be bolted
in place on the pump body each with an unpierced joint gasket.
or a stout paper or card diaphragm to protect the internal
mechanism of the pump while in transit or in store.

NoTE—It is incumbent on the manufacturer to supply
joint qaskets. Before connection to section or delivery piping

the protective diaphragms need removal and a central hole must
be cut in blank gaskets.

8. The operating handle centre shall be a well annealsd® E

. Operating handle malleable ‘iron casting or a mild steel

o forging at the option of the manufacture
of adequate strength with an internal tamper square
fitting the  corresponding spindle square with a tang
of ciruciform cross section. The wooden handle extension
shall be circular in cross section and well shaped for hand grip
reinforced with an external steel tube ferrule at the tang end.
The handle extension shall be of sound well seasoned timber
- turned all over and free from knot or shake., The tube ring

ferrule shall be securely driven on, and the tang centre securely E

driven into the wooden extension.
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9. After assembly each finished pump shall be subjected:
Hydraulic  pressure DY cold water hydraulic test {0 a pressure

test. . of 50 Ib. per sq. in. without showing signs
of porosity or other leaks. _

10. When tested with clean cold water, without priming
and with a pump clean, dry unoiled and
without foot valve or strainer, the pumps .
shall give the following minimum suction heads :— |

Suction performance.

Symbol | Size inlet and outlet bores ‘Vacum inches. mercury
inches ' inches
B.S.0 3 10
B.S.1 ' S 12
B.S.2 k1 . 15
B.S.3 13 ‘ 15
B.S. 4 1} 18
B.S.5 1.& 18

11. Under the conditions of 3 ft. suctions and 15 ft.
delivery headswhen tested with cold water
the pump shall give the following minimum
discharges when operated at the stated double strokes per
minute :—

Discharge performance.

Symbol Size inlet and outlet | Double strokes per | Gallons per hour
minute
B.5.0 ¥ 60 90
B.S. 1 1 50 130
B.S.2 1 45 190
B.S.3 13 0 260
B.S. 4 1} 35 340
B.5.5 1% 30 380
— 5




b

56

APPENDIX
\/ GENERAL INSTRUCTIONS FOR SERVICE PIPE

AND SERVICE CONNECTIONS

1. Piping outside buildings should be laid underground with a cover-
measured from the top of the pipe to the surface of the ground of not less
than 2 ft. 6 in. Outside piping should only be allowed above ground in ex-
ceptional circumstances,and then it should be efficiently lagged with water-
proof insulating material and provision should be made for draining the

piping of water in frosty weather (but no draiming tap should be fixed

underground because of the danger of contamination).

2. As far as practicable, the underground service pipe should be laid

at right angles to the main and in approximately straight lines to facilitate
location for repairs.

3, Water for drinking or for culinary purposes should not pass
through any cistern, and therefore, taps supplying water for, these purposes
should be on branch pipes connected, directly to the service pipe.

4, A service pipe should not be connected into any distribution pipe;
such connection might permit the backlow in certaincircumstances of water
from acisterninto the service pipe with consequent danger of contamination.
If might also result in pipes and fitings beingsubjected to a pressure higher
than that for which they were designed, and in flooding from over flowing
cistern, :

5. A service pipe should not be connected into the delivery pipe from
any pump, except-where the pump is arranged solely as a booster pump on
a by-pass round a stop valve on the service pipe.

6. Cold water pipingshould besolocated as not to be liable to heating
by too close proximity to hot water piping or tanks where thisis not practic-
able, both cold and hot water piping should be lagged with insulating material.

7. - The rising pipe to the storage cistern, if any, or any feed cistern
should be taker as directly as possible to the cistern and should be fixed to
the internal walls. near a chimney flue if possible (but not so near as to
cause undue heating of the water) and away from windows or ventilators.

8. Piping should beso located that it is no unduly exposed to accidental

damage, and fixed in such positions as to facilitate cleaning and avoid
accumulations of dirt.

9. All pipework should be planned so that the piping is accessible for
inspection, replacement and repair. Toavoid its being unsightly it is usually

possible to arrange it inoradjacent to cupboards recess, etc., provided there
is sufficient space to work on the piping with the usual tools. Pipingshould 4

not be buried in walls orsolid floors. Insuitable cases, piping may be burried-

for short distances provided that adequate protectionis given against damage _j
by frost or otherwise and that no joints are buried. If piping islaid in ducts @

or chases, these should be roomy enough to facilitate repairs and should be &
so constructed as to prevent theentry of vermin, To facilitate, removal, pipe

resing floor boards covering piping should te fixed with screws or bolts,
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10. When it is necessary for a pipe to pass through-s-wall-or-floor, a
sleeve should be fixed in forreception of the pipe and to allow freedom or ex-
pansion and contraclion and other movement. Piping laid in wood floors
should, where possible be parallel with the joists.

11. Piping inside buildings should not be attached to external wall,

over- of the building if this can be avoided ; where this cannot be avoided-the
it Jess piping should be attached by brakets which prevent contact between the
In ex- piping and the wall, or wooden battens orotherinsulating materials should
vater- be interposed the piping and the walls. Pipingshould be insulated from the.
1gﬁ thcel brackets unless they have low heat conductivity or are themselves insulated
: 1Xe

from the wall. Piping should be adequatelysupported; lead and lead-alloy
piping should be supported continuously or at frequent intervals.

e laid

s 12. In large buildingsa sufficient number of stop-valves should be fixed
ilitate

on branch pipes, and tocontrol groups of ball-valves and draw-off taps, so as
to minimize interruption of the supply during repairs. All such stop-valves
should be fixed in accessible position and may be of the gate type to minimize

pass loss of head by friction.

poses

13. Tn buildings where itis desirable to have some means of identifying
the use of the various pipes, conducts, ducts and cables, the pipes, etc.

L pipe; should be painted with different.
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CHAPTER 21

. “House DRAINAGE AND CONNECTION FOR SEWERS

< 1. (i) Manner of Running Pipes—Horizontal drain and
— waste pipes shall be carried with a mini-
enerat mum fall of " per foot for -pipes 4” dia-

meter and smaller; pipes larger than 4" shall have a fall of
at least '’ per foot.

Drain lines shall be laid true to grade and alignment,.

Changes in direction shall be made with curved fittings
or bends having a long sweep or with Y branches and { bends.
All junctions shall be made with Y branches.

All vertical soil, waste, and vent pipe stacks shall be
arranged as directed and straight as possible. They shall
st\a}ﬂ free from the walls an even distance from the walls.

(

ii) Traps—All traps shall be set perfectly true and level.
No fixture shall have more than one trap. The trapped
waste from fixture shall not connect with the inlet or house
side of the trap of an adjoining fixture.

+/ (iii) Roof Joints—Where plumber’s pipes pass through
the roof, water-tight roof joints shall be made round the pipes

by means of heavy sheet-copper or sheet-lead flashings with
- funnels slipped over the pipes. '

(iv) Floor joints of water-closets and slops-inks—Floor
joints of stoneware of water closets having the trap above the
floor and of slop sink trap standards shall be made with brass
floor plates. The lead bends coonnecting the outlets of the
fixture with the soil pipes shall be securely soldered to the
brass floor plates, and the fixtures shall be firmly set on the
plates "and a plastic composition used to tighten the joints
(no rubber washers for floor joints shall be permitted).

(v) Floor. and ceiling joints—Wherever pipes pass through
floors, ceilings walls, or partitions the pipes shall be enclosed
in short sleeve pipes, where necessary, to prevent damage to

plaster, etc. The holes and air channels shall be properly
closed and the pipes provided with extra cushions.

(N.B.—In hospitals the floor shall be kept as free from
encumbrances as possible. Plumbers, pipes shall not be taken
through the floors when they can be taken through walls.

Fixtures which leave the flpors free shall be selected when
suitable ones*are available.}

2. The soil and vent pipe system shall be per chapter
Soil aad vent pipe 22 of this volume, ‘

4]
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the lateral sewers at a points not less
S buildings. @Where the .drain passes
through the wall, a relieving arch shall be built over it to

revent breakage in case of settlement, House drains’ shall
Ee of extra havy cast iron only. . i

The minimum inclination shall be 3" per foot; but pipes.
4" and smaller shall have a greater fall, where obtainable,

A sufficient number of brass clean-outs shall be provided
at traps, bends, junctions, etc., to permit ready access for
cleaning. These clean-outs shall be scaled with approved
sealing:composition when screwed up. :

V(i) Size of main house drain—Shall be 4” to 6, according
to the number of fixtures connected with it.

(iii) House trap and fresh air inlet—If the house drain
is specified to be disconnected from the sewer, a suitable inter-
cepting trap shall be provided at least of 8" and as for as
possible away from the building. Inlets and outlets shall be
 provided on one of the three methods as prescribed in the

bye-laws of the London County Council, as may be specified
in each case. The fresh air inlets shall not be less than 4
inches diameter and its effective area shall be at least equal
to the combined sectional area of all the drains ventilated
by it at the point. It shall be located at least 15 feet from
any window unless specially permitted otherwise in each case.

If, however, the house drain is specified not to be dis-
connected from the sewer the intercepting trap and the
fresh-air inlets specified above shall be omitted. In this case,
there must be an inlet on the sewer within 300’ of that end
of the house drain which is furthest from the sewer.

Soil and waste pipes shall always be extended the full

caves, All such pipes smaller than 4” shall be enlarged from a
point below the roof by a suitable increaser.

All soil and waste pipes shall be carried vertically up-

. ward as straight as possible. Necessary offsets on the ven$

extensions shall be made at an angle:of at least 45° to the
horizontal. |

Pipe extensions above the roafshall left fully open and
protected with a copper wire doms. They shall fiot be capped
with either cowls, return bends, or ventilating caps.

Soil and waste pipes shall have proper fittings or
branches for the fixture connections,

(i) House Drains—House drains shall conmest with . -

Arrangement of drainge  than 8 feet outside ‘the wadlls of the -

size up to the roof and shall terminate at least 3’ above the .
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Fittings, which shall not be used, are the short quarter
bends, double tubs, the common offsets, fittings, bends and
saddles. .

Waste pipes shall be taken as directly as possible through
an external wall of the building and shall discharge in the
open air into a channel leading into a trapped gulley grating
at least 18 inches away, unless one pipe system is adopted.

For the waste from kitchen sinks efficient flushing rim
gullies shall be provided, unless one pipe system is adopted.

4. These shall have traps suitable jo the situation and
Gullies -~ fixed as described below:—

Each gulley trap shall have one C. I. or R. C. 1. Grating
6'' x 6" and one C. I. Cover and Frame 12" x12". Gulleys
ghall be fixed on concrete foundation 1 feet square and not
less than 6/ thick. After fixing and testing gulleys and
branch drain, and after permission has been given to concrete
round the pipe the gulley is to be completely built in con-
crete forming a square 1}’ wide and level with top edge of
gulleys. A brick curb in cement mortar about 3'' high from
the groun