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.PREF.\CE. 

1. The ex-Ptlllj~·blio Wot·ks Depai·tme11.t has been ,¢,:,~·r:-:.~: 
executing building and road works on th~-basis of specifica- · 
tions drawn in A. D. 1036 and it was keenly felt'- that it should· 
be revised to cope with the advance in buil.d ing scienc~. 

For Public Health projects in the ·ex-Punjab. Province 
the basis has been two specification pamphlets on water. 
supply pipe line and s0wers. No specification ·exist·ed hi ex­
Punjab Province for sanitati11n, p)umbing, hot water-supply, 
gas fittings and pumping installation, etc. 

I For electrification of Government building~ specifications . 
in the ex-Punjab Province were drafted in L93o, which were 
reprinted in A, D. 1948 without any chnnge. 

2. The ex-Sind Public Works Department has been 
following the Bombay Public Works Department Handbook. 

3. On the unification of all Provinces in the West Pd,kis­
tan into One Unit it was felt-that specifications should be 
drawn out to meet the needs of the Buildings and 
Roads Department for the entire West Pakistan. As a result 
of this Buildings and Roads specifications have been drawn 
up. The book consists of three volumes as per details given 
below:-

VOLUM:E I-Contains specifications for Bt1ildings and Ron els 
including Concrete an~ Road Machinery . 

VOLU!v!E II-Contains specifications for Public· Her1.lth 
. including Machinery. 

VOLUME n{--Contains specifications for Electric In· 
stallations. 

TheFe publiratiol)s together with other Technical Instruc­
tions issued from time to time will help Engineers to frame 
and execute projects expeditiously economica.lly and efficient-
1 y. The sprcifications have been printed in loose ·sheets 
for facility of additions and deletions fyom time to time. 

4. These books were originally compiled ·by Mr. Abdul 
Ra woof, Officer on Special Duty and vetted by Mr. A. G. 
Sho..ikh, Additional Chief Engineer, Southern Zone, Hydera. 
bad, Mr. Abdul Snmad Khan, Addition~} . Chief Engineer, 
Northern Zone, Peshawar and Mr. Hamid-ud-Din, Director, 
Researl·h and Oo-orrlill~tion of West Pakistan Buildil!-ga and 
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Roads Department, Lahore and many others. My personal 
thanks are due to all concerne4 for. this labour of lov·e. 

5. Any suggestions for improvement Qfthe Specificatio_n 
Book should be received with thanks by the Chief Engineer, 
West Pakistan Buildings and R(?ads Department, Lahore. 

The 9th May 1956. 

• 

MUHAMMAD INAMULLAH KHAN ,-::; 
· I. S. E. 

Chi~f Engineer, West Pakistan · 
Buildings and Roads Department, 

Lahore. 
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CHAPTER NO. 1 
Well- Sinking 

1. Wells to be fenced round during excavation n.nd proper 
Protection. during light including red· traffic· warning lights 
construction. and watch arrangement will be made by. 
the contractor without any claim or extra charges. 

A. The excavation should be carried out up to Ground · 

Excavation ordinary • 
Water level and tho construction work of 
Curb Steining should start f101n ~hat leve.l, 

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

3. vVhere it is necessary to sink a, well in standing or 

Islands. 
flowing water, unless otherwise ordered by 
the Engineer-in"-Charge an isl.and of earth 

shall first be formed having a diameter of nt, lrast 10 feet 
more than the dia~eter of the well to be sunk. 

The earth forming t.his 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 
Charge shall so direct the sides of the island shall be protected 
from erosion by means of clumped·store or gunny bags or ha.Hi 
piles and/or matting. 

4. (a) Wood n Curbs--~hey shall be' mn.<le pf babul, 
c b tamarind, J amun or other wood n.pproved 

ur s. by the Engiueur-in-Charge. They shall be 
made of two thicknesses of wood for well having diame.terupto 
6 feet, and three thickness of wood for wells having 
diameter more than G feet. They should be strongly 
dovetailed, dowelled together secured by iron uol t.s and 

1 other such arrangements aa ord,red by the Engineer- · 
in-Charge. · The curb shall be secured to the mnsonary 
by iron holding-down bolts, · over the upper end of 
which an iron bond. plate shall be passed and secured hy !:rikes. 
Wooden Curbs may not be used for wells having mot'n t lL~n 15 
feet diam$ter. For diameters above n feet steel cutlin ~ 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 
Bfl,me price, R.C.C. w'ill be preferred and. in that cas !, it wiU 
9onfQr1U to tl:ie specifiG~tions as ~ive~ b~lo.w, 

I • 

.. 
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(b) n. C. C. Curbs-They shall a.lways be cast-in-situ and 
rol\dr of 1 : 2: !: H .C.C. Reinforcement .shall consist of either 
<--iron or }\1 B. 1~nd_qr combined. Bars less than½" diameter 
shoulct not--be used in circumferentfa1 -- reinforce­
ment. The spacing of bracke't reinforcement shall not be 
more than 3 feet centre to centre in any caso. In case of <-iron 
reinf 01·cemcnt, it sha.U consht of n.t least one circumferential 
ring in the cutting edge uncl two circumferential rincrs ~t the 
upp 'l' s1 ction. rrhe l1ra,d~Pts1 if n1n.cle of I _section °sha11 be 
rive~tcc.l t.:) the ciroumf~rcntia.l reinforcemcntsn.sperdesignof 

I 
I , 

· Rng1ncrr-111-Charge. ln case of M S. Round. R<'inforcemeut., 
tlH re shall be at least 2 rings of circular reinforcements in tbe 
cutt.ing edge and 2 rings in the upper section of curb. The 
lower sect.ion of curb i e , cutting edge shall in no case be less 
than 3" 0,nd upper section shall be at least.3" more than "the 
outer diameter, .of st~·ining to provide a sbep of I½'' all round 

.)~ 

the perimtti:-r. 
Iu_ lhe case of rocky soil or extraordinary hard ~oil, in 

·the eutting e<lgo 'T' Section (with Arms vertical i.e., "I-­
Position) reinforcement be preferred, whose lower 
flu.nge shall project outside th~ R C.C. mass, to provide a sharp 
cutting edge. 

v (c) The well curb shall be l~d· p~gg~l.Y- true a.ncll_ey_el by 
• 

1 
,. means of a umpy level or spirit level, as 

ta,1,n~ wel l\l,u. h E · · --·b d' t bf · .. t e i ng1neer-1n U arge may 1rec , e ore 
any mnsonry js started. 

5. Tk-,·ods shall be fixecl to the well curb and shall be 
. . carried up (forming a continuous length) 
r,c i·o('~. to the height specified or shown on the 
drawings. · . · 

The tie-rods wh.ich shall be in 10 feHt lengths, unless ot,her­
wise specified, ~hall be joined at each bond ring by means of a 
bot11e,nnt 6 inches long, as shown:in the sketch. Care w~ll be 
taken thn,t.ti1reo.ds .on opening edges are opposite, 

0. After the well ourb has be~Ii laid truly level, the first 
. : . . . · le-ngth of tie-rods ehall be TJlumbed trnly . 
· Fl' ing tte-,ods. vertical by means of plumb-bobs a.nd the 

bo'nd rings -plp,ced on the .top to ensure the proper spacing. 
. They shall be guyed in position ~o prevent displacement · 

during masonry work. 
For subs.equent lengths the tie-rods must be fixed in the 

6
1,me straight line 11arallel to the sides.of the ~en, but on no 

account must be a plumb-bob used, 1n· case the well haa 
t~k.en t1. tilt durin~ sinking . . 
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7. ~ shall always ~e ofw:.~~£_!'_tight structure made either 
S-t • • "' in Brick Masonry or Stone Masonry;· 

euung. E · f h d ·1 h 1· · •. 

I 

\ 
\ 

. ven 1n eases o ar soi w .ere nung 1s 
not needed, steining must ·be taken to a 'depth of at lra::.it.~ _ 
feet ~ .. t lov Grpund Level for freedom from surface pollution. 

8. After the well curb has been·Iaid truly level, tho brick. 
Laying Brirk work work shall be built truly ve:rliical _by 1neans 

Masonry. · of stra.ight edges and pltim-bob at least · 
5 fret in length and fixed at four points round the steiniag: 

As soon as length of one set of tie-rods IS c·omplete~ the 
next set of road~ shall be. fixed firmly in position by means of 
bottlenuts. · ' 

· On no account shall brick bats be allowed to fall either 
inside or outside the well, but all bats chips etc., must he collec­
ted in baskets and be removed from the well. 

9. No sinking shall be.allowed to start, until n, full length 
Sinkill•T of m~S_9}~11. ~a,~- pe_~n .c.ompleted, tlieooi1cl 

e• rings fixed in position and the masonry 
has . been . n,llowed to set ,for 20 d~s or such time a,::; the 
Eng1neer-1n-Chargo may chrect. · 

'l'be contractor shall fix plumb-bobs (not less than four 
in number) to the inside of the steining of the well to ensure 
that t,he sinking proceeds evenly. 

On receipt of instructions from the Engineer-in-Charge 
the contractor ~hall commence sinking the well and ·shn.11 pro­
ceed without interruption working night and day if necessary 
until the well has been sunk tp tnerequire""d·- ·-depth . The 
wPll shu.11 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 4is own e.xpe11se, even if it be ne~essary to 
sink the well deeper than specified t\nd u~u,ym~n t §.11~tll be 
made for any sinking belq~ the specified depth and other works 
involved therein. -~ · ·· 

10. The plant used shall be subject t.o the ap1?rovn,l of the 
Engineer in-Charge. Should he provide 

Plant. . slt·am winches, crab winches, steam boilers 
. pumps and any tools ancl plants to assist · 

·· the contractor in the work it shall be definit,ely understood 
that the cost of labour of fixing the plant with_any foundit.tion 
that may be ·required and alsu the cost of.Fuel, lnl>ricants, 
.drivers, firemen, fitters and other stores shall be deducteJ from 
any pay1:11ent due to the contractor for the constructiou · and 
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sinking of the well, along with the rent for the use thereof unless 
the machinery is to be agreed to be supplied on no rent basis. · 

11. It 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 iIIlproper settlement. It 
shall be done ·either by Manual Labour using "Chark~ar 

. ~~hed" or "Country Jams" or by means of ''~dg~and 
"Ddvers". Payment of this shall be made either in cubic 
feet paying extra for sinking per rft. or gross rate of sinking 
per rft., as agreed upon. 

It shall ~e defmitely understood that the Engineer-in-Charge 
does not in any way bind himself to supply any-of the tc.ol and 
plant forthesinkingofthewelland it is incumbent on the con . 
tractor too btain from the Engineer-in.Charge in writing, before 
submitting his tender, what plant there is available and on what 
terms it will be lent. 

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

C I 
. shall be completed to the levels shown on 

omp et1on. . th d . d 11 b . k bb" h · e rawmg an a ric s, ru 1s or 
other stuff which may have fallen in the well shall be remov­
ed from the· bottom of the well by the contractor at hi.a 
own expense. · 

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

Measurement. notwithstanding that the contractor may 
find it more convenient to take out the e~oavation at greater 
slopes than allowed in the estimate.· 

The sipking shall be measure~ per foot run from water 
level, to the·bottom of the well curb, to the depth specified or as 
ordered by the Engineer-in-Ch.arge in writing. 

1,1. The rate fo1· sinking shall include all pumping, bail-
Rate. ting excavation and other works required 
for th~ sinking of. the w~ll. 

· 15. Good o\ay puddle should be provided in space between 
. back of steining and excavated face to a, 

Puddling. ·. · , depth of at least 10 feet, after complete 
sinking of well, or up to the bottom of steining whichever is 

'less. 
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16. Leaving the required number of opening for drawing 
P water which shall be at least 2½ feet wide, 

arapet. the lower part of which shall be risirig 
above l' ofplatform level, the wa.11 top~ng should be finished · 
with a 13½" thick and 3ft. high-water right parapet. 
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CHAPTER .No. 2 

: TUDEWELLS 

l. The contractor shall execute the boring work in such 
a way that truea.nd accm at~ particulars 
of depth, t.hickness and no. ture of th~ vari­

ous stratas are accurately obtained; up to the satisfa.ction of 
Engineer-in-Charge. Failure of doing so will result. in rescind- . 
ing of agreement and other penalties as considered fit by the 
EnQineer-in-Charge. The contractor sha11 have to observe 
all the precautionary steps, as deemed fit and given in writing 
by the Engineer-in Charge. · 

General • 

v'z. Borehole should be kept as full of water As practicable 
. by the contractor, throughout the execu-

wa~Bol'ehole t,ion of work. It shaU be tlie entire· re-
sponsibility of contractor to ensure that no blowing of sand is 
allowed. . 

J~. If during the course ofoprration.or (Veii after comple-
. . .. tion, the borehole colhtpses or fails due to 

Collapse ~nd lailure ot any reason the contractor shall beresnonsi-Bori!ho.e, - _:.i..,, 

- ble to do the job again without any extra 
or r~payment. 

---- .. . 
,../ 4. The contractor ~hall use mild steel pipes o.f size and 

. . . diameter ~s instructed by Engineer-in. 
Borehole .casiog plp~s Charg· 0 and will be !)aid as per rate of 

and equipments. · . . - diameter actually used. In case the pipes 
and other material are issued fre·e of cost frr use, contractor 
shall"beresponsible to en~ure safe return and will have to make 
good all losses, fracture, damage, ru·st:,nd theft at the pnvail. 
ing-market rate price or more as dccidt d by the Enginfcr-in­
Charge. In case, the boring pipe and utlwr equipments, with 
the department for issue, are not available then all the 
requisit..e· material ~hall be procured u.nd arranged within a 
criven time by the contractor at the rates to be settled with 
the Engineer-in-Charg~ in writing·. . 

The contractor shall not be entitled to any extra claim 
.· or payme~t for the delay which may occur due to non-availabi­
.lity of the equipment and he is to arrange all the boring mate­
rial and appliances himself. · 

. JHand-boring material 
. ' 

In general; the following articles which are required for 
· hand-boring operation, must be available with a contractor. 
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..._ I ~ Doring pipes-I1e11gth and diameter as per reqpite-
----1-:--------..um.ue=nLWt wo.LJf_.llwuou.rk..u._. M ordered by the Engineer-in 
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/2. 
./3. 

/4 . 

../ 5. 

/6 . 
../ 7. 
/ 8 . 

./ 9. 
I 10 .. J 

Charge. 
R 8. Beams-10" ~ .:>'' x 14:" 
1'eepoy with Clamps 
Boldes (slndgrr) of din.. as instruct­

ed by the Enaineer-in· • e . 
Chn.rge ~. 

\Vinch Cru.b . 
Bokie.s (sludger for ·w~tcr.sample) 

I 

Excavator Bit. ("fooden or iron) 

Clam_p of ~Hnmr·ter suiting the bqr-
1ng pipe 

Screw Jach s ( 40 Ton·s) 
\.Vire Ripe ¼" diameter 

};" dinmeter . .. 
'-(1 1• Rammer 
... ./1 2. Crow ha.rs 12' loner· 0 

/ . 13. 01~ow bars G' long 

/ 14. Pulley Block single 
J 15. Pulley Bladt double 
v' 16. Pulley Bleck triple 
v: 17. Pipe I½" including Teepoy 

4 ·Nos . 
.... 1 No. 

2 Nos . 
... l No. 

2 Nos. 
l"No . . 

2 Nos. 

... 2 Nos. 

. . . As instructed. 
As instrurted • 

.. ; 1 No . 
2 Nos. 
4 N-os. 

... 1 No. 
... :~ Nos. · · 
... 3 N©s . 
.... 1 Se_t . 

In addition to abo\ .. e, other items as deemed necessary by 
the Engineer in Charg<->, shall be procured hy the contractor 
for which he shall not be entitled for any extra paymen~ or 
claim. 

/ 5. If spudding Machine or a r~_rill is available with 
. / n • b s aa· · the · de,1 artment, the contractor t,;hall v ~ormg y pu mg 

Machine nnd a Rotary have to execute 1 he boring operation utili-
Drill. ' th h' t'"h . t sing e mac 1ncry, e main enance, 
running cost including salary of the operating staff and 
hire chargPs as determined by the Engineer-in-Charge shall be 
recoverable from the contractor. 

A penalty of Rs 100 prr day shall be charged from the 
contractor for kee1 .ing the machine idle, wi.~hout any genuine 
re~son and the ·decision of Engi~eer-iJJ.·Charge shall be final in. 
'(ibl~ C~5e. . . . 

. .. 
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A 
6. The contractor shall keep accurate continuous record 

R d f Str t 
in ink.on approved form in duplicate of the 

ecor or a a. t t t · ·th L" d · s ra as me WI rel~r.ence to an approve 
datum line. He shall preserve two samples each weighing two 
lbs. of every stratum met separately for every 25 feet thickness 
of strata or 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 cas·e, the record is . 
wrongly maintained or samples improperly preserved the 
contractor shall have to do a fresh boring on ~~spot or 
pay liquidated damages as decided bytlieEngineer-in-Oharge. 

/' 7. The contractor shall record daily the level of bottom of 
V , Record of Water Level borehole and level of the surface of water 

and depth of Borehole. standing in it. The record shall be main-
tained in ink in duplicate, one copy being supplied to Engineer­
in-Ch arge after completion of worVThe contractor shall .not 
be entitled for any extra claim or payment for this work". 

/_ 
S. The contractor shall take a sample of every water bear­

ing stratum after continuous bailing for at 
V Sample or Water. least 2 hours or as 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 desired 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:-
"/ l. Name of place or institution (~o specifically define 

the borehole location). 
" / 2. Date of start of work. 

""' 3. Name of contractor. , 

'--" ,J. Date of sampling. . 
v · 5. Tot.al depth of borehole completed on the date of 

sampling·. 
· • ..i 6. D~pth of st~ata from whiEh water sample is taken. 

.. / 'i. Brief description of w~ter bearing soil strata. 
·Jg, Depth of Ground \Vater. 
,/ 9. Hc;>w sa1:11pte was taken. 

,/ 10. Possibility of impurities reaching the water from 
cesspool, dr8'.hlij ang. Qultiyart~d land, etc.1 etc, 

i,.. 

f\ 

' ! ... 
I 
I 
I 

I 

t 
i 
I 
\ 

T' 



.... 

. 
f 

.... 

• 

.-r-

>"" XPLUG~IM<.; A COMPOU~D WELL 
~ltH CONG~t tt PLUG 

.. . ,, . 
I Dt 1/,l 4.1 PIP£ Fo R.*"'\ 
.,.,, 0 lNGi 'flt Wct>on• &LOCk\ 

sottoM ~,. 10 
PIPt. ,0 ,s' IHLOAl ·G, 

\ 

1Wffiafilnw 

., 
6 -· 

~11 ..... i&. to POUR 0011/M 

"10 flt I." 0~ C.OMClldL ,, 

I /1 

I~ Dl~•G.1 . PIPE. 
fOR. POURIMG !>O.'WN MOJl1 
OR (.ONC.R E.-\"L, POil p LUGG_ 

top OF ,t>tAIHllt tu,r , 
At 85 &Lt.OW G L 

h 1¼ DtAjG,I P1Pt 

i oit. ,~ !Gt p1p1 

wooo!M l&Lo,~iocov1~ 
o· p,p1 

-r 
~ ~ _.--P 10 OY! 1l \.Al 
~ , . 
i 

MAlH StitA It tlJ&!. 

,' 

,j.~~ 

' 'I , . 

- ...... 

~est 
0 

claj 
tha 
not 
me1 
'.>f 
cau 

~am 
of 
StJ 

Ene 
flea· 
the 
Offic 
wor 
one 
Div 
oft: 
men 
Cha 
Man 

~th~ 
pi( 

Chai 
Cha1 

~g:i 
of I . 
mix 
oper. 
It sh 
b.ore: 



r--

. ...... 

. 
f 

4.. 

'T 

>"" XPLUGGIM(; A (OMPOU~D WELL 
~ltH CONG~t tt PLUG 

. . ,, 
I Ot 1/,I 4.1 P•P£ Io R.~ M.,, 0 JJlfCr 1 ff l WC);)DfM &tock\ 

\ 

eottoM ~,. 10 
P,Pt Ai ,s' &lLOIJ ·G. 

" 6 -· 

ru ..... i'l. to POUQ OO~M 
MOP.ti." 0~ COMCl.dL ,, 

I /1 
17, Dl>..G. I. PIPE. 
f'Oit POURIUG DO.'WN MORt 
OR ~OHC.Rl.'\'L. t'Olt PLt./GG 

top OF ,tllAINlJl tu,r , 
At 85 8LLOW G L 

h 
J~ DtAI~· f PJPl. 

1 011.. I~ IG·I. PIPl 

WOOO!Ml&LO~~iocova~ 
G. P•PE. 

-r 
: ~ __.,10 OY!llLAI 
~ 

l 
.r. 

MAH-I StR.,\ Tl. tu&!. 

. , 

'~,. 

I 

I 

i 
I 
l 

I 

l 

·- ~ 

v(st 
0 

ola: 
tha 
not 
mei 
')f 
cau 

~am 
of 
st 

Eni 
flea· 
the 
Offi, 
wor 
one 
Div 
oft: 
men 
Cha 
Man 

v(.th~ 
pi( 

Chai 
Chai 

~g:i 
of I 
mix 
oper: 
It sh 
bore] 



------------,-----------------------------------------
i;.. L. L. 

..l,.. 

L . •• 

)O.WH MGA.fl 
fOR PLUGq 

. 399 

11. General Remark (This shall include an 
point needing the particular care of analyst). 

/ 9. The contractor shall carry out a test fo~ ~he v:erticality' v "'· . . ofboreholeaspermethod g1ven1n technt.; 
Te

st 
fer verticality cal specification or as per satisfaotion of of borehole, •.. _ . . • • · . .. 

Engmeer-1n-Charge, without any extra 
cl~im or payment. In case the verticality is defective· for ·more 
than J/12 of size of diameterofbor~hole, the contractor have · 
not only to do the work again without any extra claim or pay-

1'. 
ment but is also liable. to ~ penalty not exceeding lO~·:per cent 
'lf the actual amount of. work done, (on account of delay 
caused thereby). 

+uar 
G L 

' 

1V£11 

I . 

I 

I t 

._ 
I 

!· 

./ 10. The contractor shall be fully responsible for all the 
v -o d . 1 • damage during lowering of'Blind pipe and 

amage unng owermg , · h · · , l · 
of Blind pipe and strainers. He shall ave to provide ctll t 1e 
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 shall further have to get 
the orders of the Engineer-in-Charge ·or tho · Sul;>-DhTisionoX 
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 Sab­
Divisional Officerin token of acceptance . . DivergAnce from any 
of the above instructions _will result in rescinrling of agl'ee-

. ment and other penalties as deemed fit by th') Engineer in­
Charge (for sp1. cification of strainer · refer to Cha.pt~r 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. instru,cted in writing by the Engineer-in-
. Charge or as described in Technical specifications para. 7 

Chapter, No 4·3. · · · . . 

' ~ 12.] The joint between ihe top casing ~n~ the Blind P!PC 
· · shall be rendered watertight by plugging 

Plugging compound well. the annular apace to a distance of ~0 feet 

- . . 

with a sufficiently fluid mixture consisting 
of I part cement I part sand, and l part bajri or any other 
mix as determi;o.ed by the Enginerr-in-Charge .. This plugging 
operation will be done by means of a funnel and l½'' G. T. Pipe 
It shall be ensured. that the mix does not find it~ way i '1 th0 
borehole by- risin~ :pro:per woo4~~ }?lock1 · · 
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13. Shrouding, if required by the Engineer shall be done 
· / by_ pouring. bajri (10 40 meshes to an ip.oh) 

/ Shrouding. from the ground in the annular space. 
The contractor is responsible for preven. 

tion of damage to the strainer a.nd the Blind pipe trefer para. 
17 and 18 Chapter 4 ·3 Technical Specifications). 

~ 
14. Cate shall be taken to see th~t during extro.ction 

E 
. r b • . the boring pipes, strainers, and Blind· 

xtrachon o onng pipe. . d r 8 pipes are ~ot damage (re1er para. 
Chapte: 4·3 Manual on Public Health Works . 

/n 15. Eccentric and defective tu be.wells shall be set right 

D " t' 
1 

b 
11 

to the satisfaction of Engineer.in-Charge 
e1ec 1vc u e-we s. T h · l (refer para. 16 Chapter 4·3 ec n1ca 

Specifications). · 

1 16. The strainers shall be ~f 1/8" brass sheet, ~ith a.ppur. 
. / St • tures as determined by the Engineer-in 
v ra1ncrs. Ch Th . b f d b . a.rge. ey will e manu aoture y 

Irrigation Tubewell Workshops at Sanda ~alan, Lah01 e or 
any other approved quality of strainers, as accepted by the 
Eng~neer-in-Charge, ~~d shall be installed against aquepher 
as direQted by the Engmeer-in Charge. 
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dane \ CHAP'I''ERNo: 3 
-i-n-cltj E ARTHWORK FOR I MPOUNDIDG RESERVOIRS AND BONDS 
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Earthen dan:zs for large reservoirs · 
1. The dam is to consist of an eartlien embankment 

G 1 d 
• . with puddle trench, or concrete and puddle 

cnera escriptton h d d. · l d trenc es, arrange accor mg to a se ec.te 
design or ns shown in the drawings. . 

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

The land ta.ken 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 embqnkment 

puddle trench, etc., and the sufficiency of the each (iescription of 
material required, as well as the cost of 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 section of the dam with the width marked 
at convenient intervals of height. lf 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 sitemustbeclearedto the full width oft.be 
Clearing site an1 prcpa- seat of the 'dam, of all tree,· shrubs, grass, · 
ring foundations. rub'Hsh of all sorts, loose stones and soft 

stuff. All roots to be dug out and the loose surface soil to be 
scraped off till' th~ 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 contai~ 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 a 
river or stream gravel, sand and all loose deposits are to be care­
!ully removed down to s;Jlid and unyielding material. 

· All deoa.yed 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 

Dispos!lt or excavated · with the permission of the Excutive 
material. E . . th t• £ h ·. ngmeer, 1n ~·construe 10n o t e outer 

slope of the dam. · -

~ 
I ' 



,. 
I ,, 
I 
!. \ 
I 
I 

• 

\ . 

4:b2 .. ,... . ., .. ·~-, 
f 

Buch material, if non .fit for use, as well as other removed 
· from the seat of the dam, shall be remoyed from the site of the 

work an_d~deposited., outside the tank,_ in places, be approved · 
bytheEngineer,-in-Chargewhereit will not interfere with the 
execution of the work. 

·· ·. ..The: seat of tl: e dam when thus cleared shall be watered 
arid opened w)th. a: pick or harrow and all clods anaiumps-shall 
lie broken. The new material is then to -be mixed with the 
excavated soil a~d conso\idated, as described hereafter ·to.form . 
tlie first layer ?f em_ba.nkm_ent. · 

6. Provision sho.uld be made for dr.aining the water leak-
Draining the base of dam lng beyond .tp.e p_u~dle trench, so as to 

in rear of puddle prevent the saturat10~. of the rear toe of 
_trench. the dam or the grQund. underneath or 
immediately beyond ~he toe. The base. c;,f _the dam in .rear of 
the· puddle trenc~·· should as far _a~ po~sible, be ke.p.t dry. ~nd 
fum. Otherwise the· saturation, and occasionally also the 
u_n b3:lanc~d .\lydroat~tio press~r~ resulting fr9m it may lead to 
the movemerlt · of the~ subsoil, and slips and· settlements in the 
r~a:r; slop or":dam~ · · ·-

, I • ' • • 

The leakage.-should be collected and-l~d away, clear of the 
r~si,r .t.oe~ ·.by.- constructing drains at the ground· surface 
below the dam, or by. filling for at least ·2 feet· deep, the whole 
b~se of t~e da~i~ r~ar of (and from 5~to 10 feet -clea·r of) the 
puddle. tren_cp.:~vit];l. J.arge rubble, gravel or _other heavy mater-· 
ial· f<ii:~ing porous_ ~Q.Qstructure .. All pools and saturated sul;>,: 
so'il ~1os~ to t4~ . outer slQpe of the dam should be-thoroughly 
drained. . -

.. . !4~-~ork should.· be carried out· according ·to_ design or as 
shown in_ t~e drawings. . . · · 

. . ' 

· .... , · ·· .- ·. · · Puddle Tren_ch 
· 'i. "A· tr~nch ·ro; . the puddle is to be excavated -along the 

E . . · ,. . centre line of the dl},m embankment to 
· xc.av~ttoi1. ·· · · ·- · · · · ' extend along· the sides unless otherwise 
·specified, up to a l~ver of 2. feet- above full B.upplyJevel. 
. The l~'rigths oi' .trench opened. out should be emall w~ich 
can b~· q:ui'ckly filled in._· -
.· . The. ex,' avation ip. all cases, and particularly in the rear bed, 
to ·be.-cn.rri~d qown to, a~q. far at least t feet in depth, into 
solid r-ock,. -: or ·3 feet into h·ard earth or ot~er water tight and 
imperviouf}-. soil · approved by the Exec-utive_ Engineer. The 
excavation below the surface of the rock or the water tight 
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. . 
subsoil may benarrower.th:an the trench above, or carried down 
~ith slopes of ab.out ~ to l, . as d~re9ted -liy the Engineer-in-

arge. 
8. The breadth of the puddle trench, unless· otherwise, 

. Size of trench. speci~ed to be 1/lOth tµe heig~t o; t~e. dam 
. + 3 feet. It i:p.ay·_b~ gradually d1mm1shed 

from the centretothe enda.s the height of the d0:m diminishes. 
The.minimum breadth should .not be less th~n 6 feet. · . 

The sides of the trenc~; when n.ot o~Jierwise specified, to be 
left vertical. Wh.en the ex.cavatjo·n cannot stand with a verti­
cal, face., the side slopes · shall be as ste~p-.as they can stand, 
without shoring, for the ped:od t~e tren<?l;i.. is likely to .:temain 
unfilled. 

Adequate shoring shall be restored to, when the depth 
of the trench · e~.eeds 4 ·feet to pr~vent accid_ents due to 
collapse of sides. /,1/' . ... _ 

. ' 
Vertical at,eps longit'?-dinally in:the tien,ch are to ,1:>e.~.v9ided, 

level stages with ·steep inclines bein~ l?r~f eta bk. . . . 
9. All water met··within the foundations ·must be· 001leot- · 

Springs. 

ed in · sum~ps; · and ·puµiped or· bailed out, .or 
otherwise conveyed. ~ut · of the trench with­
out- being allowed to ,spread _on the puddle 

as·it is being laid. ·, . .. ~ .. _ · .. 
All springs of cons,equence to be carefully plugged up or 

caulked before tp.e pu4dl~ is l~id.:·. . · 
10 . . The tren9b·, ,Wb.en.:. r~a:dy i~ to ·be· filled with g~_od clay 

P ddl . puddle made outi.--·of,clean) tough and re-
u e tentive Qlay of the bes.t 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~pud~Ie·before use by turning 
it over and over a.gain with PHA WARAS watering and treading · 
with men's . feet into (?De .pl:as~ic 'bQmogeneous mass of the 
toughest con~istency. ~· : . . . .. " · 

· 11. The bottom ofthe trench should be washed, if the 
. excavation -is ·in rock, befqre puddle filling 

is co·mmenced. ,The bottom layers should 
be made of puddle tei:µpered upon the. surface and thrown 01· 

dashed into .the trench in ·balls· to -fil1· in inequalities. 'J~he 
p.uddle should be wo;rked up ori the .surfaoe iri the same ",:;ay 
when the tr·ep.ch is deep or there is· not enough room to work. 

Laying the Puddle 
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Qenerally, however, after the first few layers· are laid 

~he clay maybe put on in the trench itself in layers not exceed-
-ing 9 inches in depth and then worked. up with PHA W ARAS and i 

men's feet into stiff, dough-like mud. The layers of the puddle l 
should be kept as level and· uniform as po;.3sible. · l 

If too much · water has . been used, the layers must be 1 

excavated ·and removed from the trench before another layer l 
is· la.id upon it. _ . t 

Puddle is never on any account to be allowed to dry ; I 
should the surface of puddle era.ck at any time, the cracked I 
surface is to be dug up and the puddle remade. 1 

On Sunday a.nd holidays coolies should be specially. em- r 
ployed tc keep the surface of puddle wet. l 

12. As the surface of the puddle.layers dries up, it should 1-
Ramming. be thoroughy consolidated with rammers. \ 
Before a new layer of puddle is iaid, the surface of the previous 
layer, if not newly made, should be lightly sprinkled with { 
water by means of watering pots. · 1 

. When puddle is finished . it · should be atonce covered up 
in the work or when this is impossible with Wdt earth or grass; 

· The surface soil is to be removed on both side of the puddl~ 
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 wll.11 to a 
height of 2 feet above grotmdlevel and joined with the hearting. 

13. When the trench is filled entirely with concrete, or 

C h 
partly with concrete and partly with the 

oncrete trenc • k h d b d d ' . wor s oul e one accor 1ng to design, 
approved by the Executive Engineer, or as shown in the draw­
ing. 

Th~ concrete should be prepared and la.id as in per specifi-
cations for concrete work. · 

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

Construction of em- of clay or clayey earth; with a casing both 
• bankment. in front and back of clay mixed with 

MU·RAM· or gravel, as directed by the Executive Engineer. 

The clay hearting is intended to make the dam water 
tightan4 the casiµgtoaffordprotection to the hearting against 
the effects of alternate saturation and dryness. 
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11 01.J ~u,l [ Tne ca.sing both in front and back shall be 3 feet thick 
puddle at full supply level measured at right angles-to the sle-p~n ... · .... ~~-.:. __ 
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creasing at the rate of 1 foot for every 20 feet .of vertical 
depth below that level. . · · 

The material for the hearting should be of the most clayey 
. or retentive earth · obtainable within one 

Material. half.mile of the site, unless· otherwise 
specified and, where possible the whole of the hearting should 
be made of same kind of material throughout to ensure equal_ 
settlement. It must be fr~e of salts, .large stone and rubrhh 
of every kind. 

The casing &hould be-made of clay a.nd MU RAM or where 
good MURA.Mis not obtainable. of gravel an_d the proportion of 
two of clay to three of MURA~ or gravel, unl9ss otherwise 
specified. Preference should be given to a ready made natural 
mixture where available, such as clayey MURAM or gravel; or 
bard soil with a. large ad~ixture of KAN KAR. . · 

Ali stone which do not pass through a ring bf I½ inch 
diameter to be rejected. ' 

16. The material, freed of all clods and lumps, shall be 
Forming embankment laid in continuous layers with · a slight 
and consolidation. slope towar.ds the ce·ntre, making a concave 
curve, the centre being 3 to 6 "inch.es lower than the outwards 
edges. . . 

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 
finished. · If a power roller is used, the thickness of the layer 
may be in~reased to 9 or 12 inches or as may be determined 
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. 
. Water should be sprinkled to sink about i inch in depth 
into the completed layt-r just before the next layer is spread 
so as to ensure complete union between the two . 

. If the earth ·available is too dry for use it shall be 
mo1stened be for~ being 1,spread on the dam. This is done either 
by wettin~ the site of t~e barrow pits a few. days previously 
and ~llow1ng the s~rf~c~.to dry before actual excavation or py 
he~p1ng the dry soil 1n layers of about 12 inches, each layer 
be1n~ t.horoughl~ soake~ before the next is laid unti] the heap 
~ttains ~ convenient height. The heap is left in thie s.t~te for 
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a sufficient time till the clods nave become exfoliated. · The 
material is theIJ. mixed. with PHOW ARAS; ¢arried to the· dam 
and spread in .t4e usual way. ]f proper supervision is avail. 
able, there is no objection to maki;ng the-heaps on the dam 
itself. · · 

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

17. Rollers may be made of shone.or iron, and of such a 
. size and :weight that they will give a 

Rolling. 
pressure ¾ to ½ ton .per foot length of 

roller. It is sometimes advisable to pass a light roller 
quickly over a; newly spread. layer in order to bring it. to a 
surface before w~rking a heavy r<;>ller .• 

To prevent the material sticking .to the rollers, dry earth. 
should be spri~kled on the ·sur.face befor~ or during consolida .. 
tion, as may be necessary. The rollers should be kept clean 
by means of suitable scrapers. · 

Ramming-In parts of enbankment whe_re rollers cannot be 
worked on or cannot reach, the consolidation should be done 
with heavy rammers worked by lines of men moving in union 
backwards and forw~rds on the surface till the layer is thorough­
ly consolidated. When the consolidation is effected by ramming 
the materials should be spread in la,y~rs no~ 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 the r. lled portion of the dam, but not in single file. 

18. In set~ing out the half widths. o(embankment, it h 
Allowance for settle.- desiraple to allc;>w. for the s~ttlement of 
mentor earthwo1·Tc. the materials, by adding unless otherwise 

specified, a~, the rate of 1 foot for ev~ry t4 feet of height 
of ·aam ; thn.t is, the half ·widths calculated on the cross- · 
section for a height of 24: feet above ground level should be 
uctually-~et out at 25 feet above that level. _ 

19. Whe:Q new embankment ai·e joined to old, the sur-

J t. r h k face of old work is to be re·moved to a slope 
unc ions o eart wor·. 'd th. . . "t b d · 2 f t d - nn ·e. Junct10:p. o · e ug up ee e9p 

. and both new and old stuff · mixed ·and watered io the extent 
necessary for consolida:tion and ra·mmed. · . . 
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20. \rhere it is proposed to protect the outer slope of · 
· embankment with HAR IALI or other bind~ 

Protect.ion af.t~r slope, . ·ing creeping grass, the outer casing 
s!}ould be finished off with a top layer 

containing a ·sufficient admb;L~i·e of eoil f&VO'Qra,ole for the 
growth of ~ras-ij. 
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21. No excavation shall be made on .the inside · of a dam . 

orrow Pits. of the dam opposite, not on the outside of ·· 
the dam nearer than three times the heig~t of the·. dam. 

Nor any excavation to be done within100 y~rdsofthedam 
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. . 

All pits should be arranged. with a certain amount ofre- · 
gularity, having regard to the convenience of the work during 
!he execution and to its safety and an appearance of ~nish after 
its completion, . 

Pitching 
22. The inner slope of embankment a.hall be protected 

with stone pitching from the level of 2 feet 
below the still of ,outlet sluices to 3 feet 
over the highest flood level, unless o_ther­

Stone Pitching. 

wise specified. 
· 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 

St 
such as will not· weather on the surface • one . 

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

24. 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" in height and to lie 
generally perpendicular to the slope. No pinning is to be 
allowed between the sides of stones, and the use of ohips should 
be. confined to hollows and ine.onalities in the bed and for · 
packing, after the stones are laid, on the surface to form ·a 
uniform slope. 

The surface'pa9king should not be allowed to proceed till 
the previous work is inspect~d and approved. 

I· 

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 Qam.e way to 12" ~t the· to~. 
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The top most courses shall consist of roughly dressed 
headers projecting U" above the face of the pitching andahall 
be laid in a continuous level line. 

25. The f~ce slope of the pitching when complete is to be 

1 
· that specified for the dam, so· that the 

s ope. varying depths of the stone and ~he 
thickness· of the Muram or gravel bendiug 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 ab.ove general specification will 

be necessary to meet particular oases of material or construction 
which require special t~eatment. 

Low Dams-The following modifications apply to lo,;v 
dams, generally, below 40 feet in greatest height :-

The material of theNALA bed on the downstream side of 
puddle or concrete trench may be left, if it is firm an unlikely 
either to compress or shift in case of leakage from spring. · All 
vegetable 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 lO feet into the dam. 

The pitching should not be less than 6 inches up to 5 feet 
bel9w 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-
. · cient quantity, soft, MURAM or sand may be 

Mixture or mt1terials mixed with it Gravel may be added to for puddle. . 
wet puddle clay, wi~h the consent of the 

Executive Engineer, in proportions not exceeding 1 to l 
. when it. is necessary on economical grounds. 

·.Black Soi/-,-Puddle may also be made by m-ixture of soft 
MURA:VI or s~nd with black soil;· 3 parts of pure black soil to 2 
of sand or M:URAM broken fine will make a good mixture, 
bub t~e ·_proportions should in each case be p.t-termined by 
experiment. The soU ahou].d be free from. all impuritie~. All 
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id shall } st ones or unbr9ken lumps' la.rger th_an_ a hen 's egg rui.d.Jill . 
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grass or rubbish should be carefully removed. 

28.- Puddle may also be laid in the followin.g manner:, 
Laying Puddle. 

After the bottom of the trrnch is filled f~r 2 or·3 :reet with 
well-trodden clay, such as ball puddle, the remainder of the . 
trench may be filled with thin layers wet clay and consolidated 
as on t.he embankment. The clay is thrown in layers of 3 or 4 
inches and t.rampled and rammed dependence being placed 
on through ramming to ensure homogentity o!' th~· in.ass. : 

29. Pure black soil swells when wet aind cracks when dry, 
should not be used for embankments, 

Mixture of materials except in combination with some foreign 
for the Dam. . 

material such as MURAM broken to small 
size, or with gravel or sand. Two or 3 parts of black soil to 1 
of MURAM broken fine makes a good mixture. The exact 
proportions should be determined after experiment in each 
case. 

When the mixture is made by the hand, the materials 
are to be placed clear of the ·work, the dry Muram ·and black 
soil are to be la id on each other in layers not more than 9 inches 
deep; they are then to be mixed with PHOWARAS by turning 
the stuff over and over. 

The materials, when thoroughly mixed, are spread in a 
laye.r l2 inches thick or heaped in such.layers, to a conveni­
ent height, each layer being soaked with-water before the 
next is laid. The mass is· left over for a time (usually one 
night). It is then mixed with PHOWARAS spread on the . 
dam in layer and rolled. 

The soaking should be such that the material when 
ready for use should be j~st damp enough to crumble easily iri 
the hand. Great care is necessary to avoid "both unequal 
moistening and the use .of too mu~h water. 

30. Pitching ·on the large dams may ·also be constructed 
Pitching. with a uniform thickness of not less than 12 
inches. Where stones 12 inches thick are not obtainable or 
are very expenei ve to procure, smaller· stones, but not less 
than 9 inches thick, may be .,used, in the latter case, rows of 
headers or the longest stones available are. to be laid down in 
continuous horizontallengths ~tin tervals of 5 feet -on theslope. . ' . 
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CHAPTER No. 4 

CONTRACT SPECIFICATIONS FOR ~RAPID GRAVITY FILTER 
PLANT PRl3SSURE FILTER AND ... SOFrBNING-PLANT. 

(Tenders) 
1. The capaoityofthe filterplantsh~ll be as per item--

c 't and the plant shall be -0apable of being 
Q~cy. d h ; overloa ed to t e extent of 25 per cent. 

/2. The filter media shall be coarse sana·~ -local 
Filter Media. water borne bajri and shingle. 

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

Filter influent 
Filter effluent 
Wash water 
Waste water 

... 

••• 

... 

Feet per second 
2 

5 
12 
8 

Filter to waste .•. . 15 

4. The underdrainage system shall be of perforated 
Under drainage system. p_ipes system. -. 

5. The amount of waste.water shall not exoeed 5. per 
c~nt f the daily supply. 

6. The quality of water is as per Analysis . The filtered 
Qu lity of watc;r. water shall be fit for (i) domestic 

---
(ii) industrial 
------

(iii) Boilers and laun-

dries. 

Note~The souroeofwater-supplyshould be indicated. At 
least four samples in different seasons shall be analysed and 

· the Analysis shall include test for Turbidity sizes of suspended· 
.impurities Chemical analysis, P.H. value biological analysis .. 

J 7. The contractor shall quote for · furnishing complete 

S .6 t' 
1 

t inachin.ery and installations for fil teration 
pec1 ca ion p an • f • d Mill. 11 d d · · · o require 10n ga one per ay, an 

. shall inclqde within this item- .. 
(a) All Inlets and Outlets Vailves to basins and filtrrs, 

etc. 
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(b) 

' indicated}. 
(c)" Coagulant feeding, mixing and :fl.emulating mechanism·. . . . 
(d). Inlet syetem to the filter (e~qluding civil works). 
(e) Underdrainage system of perforated pipe. . 
(f) 'Wash wate~ 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·, etc., to make the 
plant complete. 

/ 8. The contractor shall furnish the layout plan and 
/ Dr . · . . · k · drawings showing the required inner 

Drawmg. for c1V1l war · dimensions of setting basis filters units eto. 

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

1 
V/ Electricity. 50/60 cyls. . . . 

· / . l O. The machinery piping shall be such as to withstand 
v . rough use of the plant and shall work 

Current. satisfac~orily in the ·atmospheric and 
water conditions of the place. 

I 

\,// Test. 

1 l. The filter plant shall pass and test of satisfactory 
working. for at lea~t one month after in­
stallation without .giv1ngaiiy trouble. 

I 

\ 

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

13. In case Civil works are not executed by the supplying 
firm his representat~ve shall be present during the execution 
of the works to eee that the Civil works suit the mechanic-al 
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 
structure. 

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

The rates shall include Railway frieght, Sales Tax, 
.octroi duties, and other incidential charges. 
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CHAPTER No. 5 
CHLOR1N4,TION PLANT/ 

- . -

1. The cl~in.ical and Biol9gical Analysis of water as well 
Information to be as type ofelectricity ~upplied to _the 

supplied to Manutacturer manufacturers. The p01nt of chlor1na~ 
of chloromenses. tion and bdef description of the .water 
supply shall also be mentioned. 

2. The chlorination plant for :::--Millions Gallon water 
Specifications of per day sha,11 consist -of Auxiliary tank 

Chlorination apparatus. ,,alve, chlorine filter high pressure gauge, 
chlorine pressure, regulator, air _outlet relief valve, acid 
trap, low pressure gauge, Chlorine meter, Chlorine control 
valves, chlorine line, services line, fl.oat well, mixing chamber, 
safety dev:ice, injector odour trap, Chlorine solution line, Stone 
ware cock, Solution line connection, Overflow pipe and all 
other ~quipment 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 executed by the supplying 
firm, his representative shall be present during the excution 
of the works to see that the Civil· works suit the mechanical 
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 inciden~ial charges. 
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CHAPfER No. 6 

-.'- f ~PECIFJCATION FOR ti.YDBA.IIUC ~IRUCTURES lWATER- ~R ..... E..__-__ ---,-.-_.:....,__.:___ 

TAlNING STRUCTURE) {WATER TANKS SU!\,_iP 'WELLS, 

well 
the 

rina-
0,ter 

1ater 
tank 
Luge, 
acid 

1trol 
1ber, 
tone 
d all 
l the 
stall 

I 

l, in-

lying 
1tion 
nieal 
>ther 
ihere 
ns in 

.me! 

ctroi 

I -+ -

.. 

TRICKLING FILTERS, PRIMARY, SOUND FINAL 
SETTLING TANKS WA~ER•SUPPLY FILTB~, ETC.) 

No. 6· 1-Under ground and Surface. Tanks. . . 
/ The materials, e.g. cemen~; sand and aggrega~e br!cks 

v' Mc . 
1 

· . and stones shall be free of deleterious 

1 · 

n_tena · material and for ma.jor jobs shall be tested · 
with colon~ and petrographic tests. 

y The foundation of the floor shall be firm:, .and free of 
F all cavaties or a loose material shall and 

loor. compressible soft stuff. All loose and soft 
material be removed, and any ca.vaties left shall be filled with 
lea.n concrete (1 : 7 : 20) or as instructed by Engineer-in. 
Charge. · 

2. The soil ~hall be thoroughly compacted a,t the same 
/Base concrete. · timte sprkinkling w:attr til! the hea!tof shAoe

1
does 

· no ma e any 1mpress1on on 1 . ayer 
of 4n to 611 cement concrete 1 : 4:.-! 8 or an other mix shall 
then-be"iaid as _d~ected py the Engirieer·in-Charge. 

3. A layer o~ 4n cement concrete with 3/8" aggregate, mix 
/ designed · by water cement ratio method 

v Top concrete. shall be laid in bays of sizes fixed by the 
-~Engine~r-in-Cha;rge\ The mixes recom­

mended are l.l : 2 : 3 and ,i¼ : 2 : _4i The actual mL-x shall, 
however, be de e 1ned by the-Engineer-in .. Charge. 

An admixture of pudlo or any other water proofing, 
. material be used with cement, if directed; the proportions of I admixture shall be as instructed by the En_gineer-in-Charge. 

1 / (a) When the soil is treacherous the cement concrete slab 
! VT· h S ·1 shall be rep'Iaced r17!in.-forced concrete de-
1.. reac erous 

01 
• signed in spans of 8' Ji,.B°0 or other suitable 

\ dimension as directed. 
I / (b) The floor below the subsoil level should be designed to 
I J ~oor beiow spring. withstand · the upthrust of subsoit water to 
I level. minimize the thickness. ol reinforced concrete 
· slab the up thrust should be counter acted by plain cement con­

crete 1 : 2 : 4. 
For laying concrete below water level see Specificaiion No . . 

7:21 V Qi. l, · ·_ . 
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/ (c) The wall shall be designed to wilhs!and the water pres· 
,,/1 w 

11 
sure in order to reduce the wall thickness, 

a s. 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 shall be in cement mortar 
1 : 3 _and it is essential that more water than that n,ecessary for 
hydration, or making a workable .mix shall not be use.d: 

The horizontal and vertical joint shall, properly be filled with 
cement mortar, without leaving any voids The br,ick should not 
be just with cement mortar. The bricks and concrete block shall 
be immersed in water for 12 hours before laying then in the 
masonry which shall be thoroughly cured for fifteen days. 

J (d) A core wall of impervious concrete may be used to render 
c 11 · the structure -water-tight if desired. It shall 

ore Wp. • consist of \4½"-9") (as per design) water 
tight concrete filled betw~ front br'ick and back 
masonry · laid with just sufficient water to make it workable, 
and for its hydration. · 

!The con~rete shall riot be spongy. · 
~ (e) The interna( wall shall be plastered with cement mortar 

Internal Wall finished. () : 2:; to thickness as £11 (without the neat 
cement coat) with jusrmjficient water for hydration. 

.J 4. A water tight joint shall be made between masonry 
and concrete by forming a groove in the 

Joint bttween masonry masonry and inserting top concrete of 
and floor. the floor in the· masonry throughout its 

length 4½" deep and 6"-9" high forming a fillet at the 
junctjon. Thc·re shall be another gl'oove to take back concrete 
6" l}elow the top fille.t. (see attached figure). 

j 5. N? bay shall exceed 30~ x 30'. Expansion joints shall 
Expansion joint"in the invariably ·be provided and water tightness 
floor. . ensured by fj.Hing the joint with a mixture 

pf bitumen and sand (Bitumen 37 per cent saw dust or asbestos 
fib1~ent and ·ao per cent of fine river sand). 
· The mixture shall be finished proved to extend 3/8" over to 

the suTface~ ·. · 
A layer of. Asphaltio paper extending '611 on either side be 

laid below ~h:e top concrete .in hot bitumen.. · 
'.rhe construction joint in the base concrete shall break 

· joint with the expansion joint1 as per a.ttach~d figure, 

r 
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/.r 8 In ease ot tl, u.u. s1a,-a-a-eeppe1: U pla,te shall- he inserte 
between the adjoining slu.bs. · . 

I I 

_,,.; 

t~ 
~ 1tt.1Jd\.H 
'NW DU/~, 

~, 

Fll:1.\. It.VEIL /AW 

--t 

O. During the cours.e of construction· ¾I! pip·e; G" long 
Test for water tightness · with a socket, at, iS' interval iil either direc·, 
of masonry. tion sho.11 b~ built in the masonry an~i left 

½"with prqtruding. The pipe shall _g<;> up to th~ centre of the 
wall and will be paid se.parately. . . . · 

After completion, the ma~onry sh~ll be grouted with a. 
grouting machine under presstu·e. J f and when the cement 
mortar refuses to force i~s wa.y into the masqnry it ,be 
c7n idered water tight. 

7. For the inlets and outlets square opening shall be 
left in the masonry and t.he pipe niter 
thoroughly cleaning it of rust be cor1·t·ct,ly 

placed in position after la.ying its base in ,va.ter tight c~mcrL~tu n.s 
<lirected by the Enginet.r·in-Cho.rge (usual mix l}: 2: .; ur 1 :1 ~ 

Inlets and outlets. 

2 : 4) with¼" and 3/8" .coarse aggregate. · 

The opening shall then be filled 1mmediately with the 
same concrete to ensure a water tighh joint. 

A joint of the bellmouth with the straight pipe shall be 
made as tli comein'thecentre of masonry and it shall be mado 
certain bhat the pipe joint does not leu.k, by surrounding it with 
dense concrete. .b'or outlets and scour plpcs, the Bellmouth 
shall be kupt h" above the floor level, tl1e top concrete being 
finished to form a stream lined joint. · 

The duckfoot bend shall' be surrounded by water tight 
concr~e of the same kind. · 

--;J{_ After the masonry fa cOml.Jleted the tank shall be fil.led 

T r . t t' h with water to t.he full supply level and est or wa er 1g tness. soackcd for 4 8 hours. 'rhe water shall then 
be added to bring it to F.S.L. and observation made for .J.8 hours •. 
The. loss due to evaporation shall · not exceed ¼'1 in 24 hours. · 
Leakage, if any, shall be closed as,-vide pru·agraph l l above. · 

J(a) The · rDof of water level shall be insulated against -heat·' ·1 

Ropf. 
tn improve the qualicy of water .R C.C. ·T; .. · 
bf'am and hollow tile rdoj .is recommended. ·. 

.. . In case of Trusses, Shell or t ~ome t:ype roof., eiling of · 
celotex or jute cloth shall be provided. · 

• I . 

"1. (b) A freeboard. of at least 1 foot shall be provided below 
Freeboard, · the beam or ;rrEJi spandrel, . . . . · 

I • 
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.J (c) Adequate ventilation shall be provided by mosquito proof ,~ 
V til t. Air vents of salt glazed stone- ware concrete· 

en a 10n. , .f h t O h ;/; . . ' · - oJ any 01 er ype. ror Ot er spect.,,catwn 
refer to the chapter of Volun.1e 1 and pipe work. 

/(N:.i6·2-Underground on Surfac/!. · Tank of Reinforced V Concrete. 

v'Floor. 
1. Vide pa.ragraph, 1 of this -Volume, Cha.pter 6· I. 

\,.../'' 2. 
Walls. 

The walls shall be reinforced concrete ·whoso. mix 
shall · be especially designed to ensure 
watertightness, and adequate strength. 

The sand o.nd aggregate shall be tested for freedom from 
deleterious clayey matter by' the sodium Hydroxide colour 
test ap.d petrog1 aphic tl&t. 7 

. The cover for rein forceme-nt sh~ll be 2 inches thick. 

/ -3. The reinforced concrete Jo~· wettedArea_shall be designed 
Stresses in. Reinforced jor the followz,:zg stresse~. _/ 
concrete. \/!,.,, - , · ·· V 

Concrete"<.-:- Q~O l~s;~}/~- square inch and@6 Ibs. per 
. / jsquareJ:,_~h in case of doubtful aggregate. 

Steel V -. , 12,000 lbs. \!square inch. · . 
Modular vk Ratio= 15. · 

For the roof worlt the usual concrete specification shall qe , 
followed. '£he concrete shall be·vibrated by external vibrat­
ion. Sliding form_s shall be used, pref ere bly of steel. 
1 4. No joint shall be left at ~he floor level. 

and oor. . 
J Juj;cf on of the wall ·. . · ·. . · 

· 5.. Concreting of the floor and walis shal~ be done in one·. 
. h fl · continuous process 1f possible. The con- l k 

Concretrng to t e oars • f h 11 h 11 b · · w 
and walls be done at the cret1ng O t e wa. s a e uniform . 

i. 
same time. throughqut. 

. . I 6. In case due to site condi"tions, a joint is to b.e left ln · Jc t t· .. t .· the waif, then a 9" coppeJ: plate shall be 
ens rue 100, JOm , b dd d 4.1 • h ·th "d f h ·. • em ~ e '2" me es on ei er st e o t e 

join,t in the m~ddle of.the \\ all. Before laying the next layer of 
· concrete the laitance collecLld at the top shall be removrd ~ 

and the concrete roughened by wir~ brush. It shall tht n be 
painted ~ ith ~ement_ slurry l l : 1)) and the next layer of 
concrete be ln1d: ·· · - >"'-· .. .,.. 

.. I 
J . . 7.. See Chapter 6·1, paragraph 10. 

., Expansion joint, · · 

,: . 

·,. 
'· ', 

"i4 . 

' 

i.. 
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ere chrect ed by t he E ngincer-in-ehargc, Pudlo or· 
use of water proofing on any other water proofing i;naterial (I 

admixture. partadmixtureto3.parts of cement) shall 
be used (However, this is 110 substitute for po,or. concrete m,ix 
or ~fective laying. . · . . 
./ 9. The .walls shall be giv-en a wash of cement slurry 

C d 
• (with waler proofer) to seal all .surface 

ement ren ermg. • ul ·t· · . . irreg ar1 1c-a. · 
, . 10. Refer to Chapter No· 6··· .• paragraph 1-1. . 1 

Water tightness 9f wells. . 

. , 
11. Refer to Chapter 6·1, paragraph 13. 

Test for water tightness. . . 
12. The inlets and outlets shall be built in simultane­

ously with the concr~~ing, to en.sure ~&tcr . 
Inlets and outlets. tightnesg. . . c 

13. For other Specification refer to Chapter 6·1 and other 
Miscellaneous. · chapter of this book. 

/4-o. 6·1-0verhead Reservoirs. 
(a) Masonry Tanks. 

1. The work shall be done according to the Specification 
in Volume I and as per Chapter 8 for pipe 
work . General 

2. The .centering for the bottom slab ~nd roof shall be 
/ . of steel (made of M S. plates, angle iron 

V Centering. . or Acrow Steel Shuttering). 

In cose no Government centering is available, the con· 
tractor shall make arrang~ment "for his own centering,-vide 
specifications in Volume L 

v-i. The w~lls shall be of Brickwork ip. cement :qiortar 1:3 
1 

Walls of reservoir. wit,h a core of R. C. C,. · -
. /The R.C C. Core wall ap.d the base slab s·hall 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 it" · or 3" thick as decided by the. Engineer-in-Charge. 
The bric-kwork shall-not be executed in excess of 3 feet above 
the,.,.c. oricreto. • 
/. 4. There shall be no construction or expansion joints 

in the base slab, its junctiqn with the core 
wall and up-tci 3 feet heigh_t .. abov~ the 

Jbfots. 

concrete. 

• 

I • 

I •• 

I • 
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It.would be advi-:ible not to have any joint in the cofe 
'-''all np to I foot above the full Supply levf:'l. 

· In ·c;ise it. becomes necessary to stop the work iq the 
middle- of the t.oo o"f the concrete shall be brushed to remove 

L . 

Laitance, before new concn·te is laid, and then cemrnt slurry 
of ,l : l cement mortar applied. 

·.·.,vhen a waler -tight joint cannot be ensure di in this ,-ray, 
copper plate 9"1ongshall be bu_i.lt to a depth of·6" along.with 
the lower concrete . 

The top concrete shall then be laid after brushing away 
lait3t1ce as described above. · 

· ..J 5. A free b~ard of at leas~l½ feet shall be pro~ided between 
Free Board. full supplyYevel and roof 

·. ·:6·: . iii order to minimrze the fluctuation in the pumping 
H • 1 r 11 head the depth of wall shall not ordinarily 

e1g 1t o wa . . d. 12 fi . ··=~z· . . . excee eet. 
...J1. The reservoir shall be ve.ntilated through mosquito proof-

Ventilation . ed ventilator in· the roof· 

\.-

J 8. The. acces to the water tan~s shall be provided by" a ladder 
Inspection of Reser- with an · ~asy slope on a spiral stair case. Ii 

voirs. The . Climbing shall be made easy by 1he 
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. 

O • . The footsteps if required, sha11 · consist of malleable 
cast· iron or mild steel and shall -be built in the inner lining ,:, 

/ F · simultaneously with. the brickwork to en-
00~ 

st
cps. . · sure wate1 tightness. The foot steps shall 

no°ijbe introdu·cc~ afterwards unless specially premitted by··· 
t}:ie .Exe_cuthre Engineer. ~, 

lU. The Internal walls : _shall be pl_astered w7·t1; c~ment l'j 
I t l 1,1 t · mortar~pto a thickness o !",without ·, 
n erwa as er. t t ( , h d . t f , nea ce coa wit a mix ttre o l part 
o~f puc1lo or any other waterproofer if directed by the Engineer· 

· in 1nrge), with just·enough water for hydration of cement, 
. i 1. The pipe~ in the core wnll or bot.tom slab shall be built 

simultaneously in the concrete with puddle 
· collar welded to the pipe special a~ per 

Pipe work. 

fig- . 
An expansion joint shall be provided in the vertical piping 

to · cater for·the temperature variation. The design of the joint ;i 
shall be supplied by the Engineer.in-Charge. 

41 
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P. rintiA E· t2. 'The pipes shall-pr-ef'erably ~e flanged, with 1/8" tbiok 
Pipe w,ic. rubber insertion. . . ·. · 

in the 
... ~ 

remove 
i slurry 

is ,ro v, •• . 
1g with 

~ away 

,etwcen 

umping 
iinari/y 

i 
proof-

r ladder: 
fr,·case~ 
, by 1he 

?d cover 
ast two 

t,lleable 
r lining 
~ to en-
JS shall 
;ted by 

cement 
vithout 
f l part .. 

I .g1neer· 
ment. 
be built 
puddle 
a~ per 

j ~p~p~ng 
1e Joint 

I 

'i 

'i 

- vl 3. As soon ae the Reservoir is completed and cured for 
.. 2 ~lays it shall oe kept constantly filled with ·wate~ to ensure 
~~dom from crncks and the roof ·shall be co-vered with wetted. 
gunny bags. The test shall b~ taken after :7 days:\of first fill in . .. ____ r .. • 

/!4. Mter the Reservoir has been built and kept filled 11,9· 

above ·it shall be complete]y filled with 
fest for water tightness. water, and t,he level observed of 48 hours .... , 

h 
·-,) The drop in level shall not exceed¼ inch\ 

. ... h \ / 
1 ·,.i / ours. . · . · ---"' 

X--i-5. The leakage shall be attended to,-vide paragraph 11 
/ ·Leakage in reservoir. and 13 of Chapt~r 6·1. 

No. ·6·-i-Steel Tanks. · 

1. Steel Tanks sections are available fr< m 1\1 essrs. 

General. 
Bredthwodth and Co. of Engla.nd: which 
ar~ welded together to form steel tanlt ~. 

The work shall be done as per spe'cifi.ca tion of steel work, 
in volume I. . . 

A. The steel ta·nks sha,11 .be painted w-i:tr~st proof prdnt, 
. . ·e. g., \Angus Smit~ Solut,ion or any otl;er 

Pamtmg. paint nppiiwed-b'y-ttre ng1neer-in-Charge. 

/ Roof. 

3. The roof shall be of A. C. sheets over steel or timber 
trusses, with the traingular portion protect­
ed by .Mosquito proofing. 

For other itc ms refer to specification J3uildiugs and pipe 
works. · · 

I I J 0 

' 

} 
I • 
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CHAPTEl.t No. 7 
PIPE' MA TERIAI;S 

/ , No. 7·1-General 
] . The pipes to be used in West Pakistan shall be.manu-

. . fact,ured from any of the following 
Pipe Mater~al. materials :-

\; (i) Cast Iron pipes-for.all sizes Mains more than 3\ vf internal din.meter. . 
(ii) Galvanisep. , Iron Pipeforinternal work and distribu-
~ tion up to 3" i/d. 

v{;u) Mild Steel Pipes for billy areas ; . · · 
(iv) Asbestoes Cement Pressur; Pipes-for 311 and above. 

J{v) R. C. C. Pipes ( ·Class B )-for mains above 4" i/d. 
(Gravity System), up to a maximum pressure of50 feet. 

/ (vi) Hume Steel Pipes-for pressure mains. 
\, 

2. · As for as possible, the pipes that are locally manufac. 
Prcrerencc to locally tured with indegneous material conform• 
Manufactured Pipes. ing . tJ the specifications as described in 

following sub-ohapty-rs shall be preferred. · 
t' . ' . ~ 7·2-Cast Iron Pipes. 

/. 

1. The pipes shall be either vertically cast or ~entrifu-. 

\ 

M f gally spun from pig Iron or scrap and shall 
. anu acture. comply with B. S. S. 78 of 1038 and 12, 11 
of 1945. 

2. The,metal used for cast~~ ~~~-P.~£.eB ah.allJ>e a suitable 
Metal. . • mixture o~1g uon and_ a~~~P. -·~nd shall be 

remelted 1n lie coupota;- or air-furnace, or . 
may if approved by the· Engineer-iµ-Char.ge be refined in a mol­
ten condition )·n a mixture ~fan active tipe. The pig iron shall 
be be~t to;ugh grey ·'foundry pig iron and the scrap shall be 
cleo.n, unbut!}t-aAg._of ·good quality. There shall be no admix­
ture ofi..pinder iron ;or of any material calculated to render 
the metal·in:fer:-ior-ih quality, and the resulting casting shall 
_nqt be white or vitreous on fracture. 

The metal shall be tested as per test incorporated in 
B. SyS. 
V 3. · Vertically cast pipes-(a) ~traight pipes shall be cast 

Mode of Casting. 
vertically in dry sand moulds formed from 
turn~d iron patterns and in boxC's accurate­
ly faced and jointc d, ar::d without the 

use of core nails, chaplets, or thickness piecef:, or any other 
substitute therefor. They shall be cast with a head of metal . . . 

';{ 
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of-sufficient. volume to ensure . soundess, · th~ ·head shall be 

- - - ... - . .. 'I. 

attierwaros cut on 111 a 
length and shape required. Spigot and socliet pipes shall be 
cast socket downwards. _ · · 

When-the- size of special castings does not I require the 
use of dry sand moulds and cores, they may be c_ast iQ. green 
sand ~oulds with green sand cores. . 

.The sand used in the moulds and cor~s shall be sufficiently 
firie and fresh to produce a smooth .and regular surface. The · 
cores ~shall . be sttioothly :finished. 

\Vhere dry sand is used, the moulds and cores shall be 
pro1Jerly back-washed car~fully dried, and finish.eel reasonably 

· smooth. : · , . 
·· The pipes shall not be removed fr9m the moulds· until 

cooling has proceeded so f~r as ·to prevent all risk of straining 
cracking or other injury consequen~ _ on their removal. . 

. (b) Centrifugally spun-The -pipe- shall be Centrifugally 
spun in metal or sand moulds and the pipe, shall not be removed 
from the mould until a sufficient time has elaps~d 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 with4rawal from the moulds. Pipes cast in sand would 
ne~d not be subjected to any heat treatment. 

~ 
The Pipe·s shall in all respects be sound ancl good 

d 
. f 

O 
" castings, easily worked with a drill or file 

om rum e1ects. d l ll b f · ~n e 1a e ree from · laps an.~ other 
imperfections. Tp.ey shall be neatly dressed and carefully 
test~d so that no lumps or r~ugh pla9es 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 
w~~the axis of the pipe. . . 
V 5 . . Each. pipe, which has satifaotorily withstood the 

-c t' · foregoing tests and before it becomes 
.oa mg. : affected by rust,. shall be coated in the 

fallowing manner. · . · · 
The ?ip'e shall be uniformly heated by · being immersed 

in hot ~ater, the water being maintained atsuohatemperat1_.1re 
and the pipe Leing-'immersed so long, t~at the pipe dries immedj­
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 ~mntact with the pipe. 
·. /The hot pipe shall be thoroughly cleaned and then be 
coated by being completely immersed (except in the aase of 
pipes which ~re to be only pa,rlially co~ted) in a bath conta.ining 

' 

) 
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a composition having a tar or other-suitable base, and inaih~ 
tained at a temperature between 290° F; an~ 330° F, the propor­
tions of the ingredients of the composition being regulated so as · 
to produce a coating of the quailty hereinaftet· specified. Wh~n 
the pipe is removed _frorµ the bath it shall be properly drained, 
and the ?oating must fume freely and set ~a~d within an hour .. 

On any pipes which are to be partially coated, the above. 
comp0sition, 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 whe~ otherwise specified, be appli~d only·to theexterior 
of the pipe, and shall be carried up to a distl'iuce from the 
spigot end equal to one and a ~u,if times the depth of the 
socket ; the fo,ce 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 temperature 
of l-:l3°F.* o.n<l not sv b1ittle at a temperature of :-S2° F. ns to 
chip off wh~u scribed lightly wibh the point o.f a penknife. 

The coating shall not be such as to impart ta.steto potal.Jle 
water p:is~ecl through the pjpe-after reasonable flushing. . 

Any pipe· which is imperfectly coated, or the coating qf 
which dot•s not fuse ancl set to conform to the quality as lH're-
iu specified shall be recoated. · 

The machined surfaces of all pipes and turnc d and bored 
joints shall be entirely free frum the coating composition and 
before they have become affected by rust, ~hall be coated with' 
a mixture of white lead and tallow or other approved pro­
tective composition~ · 

/ 

6. Each: straight pipeshall be tested for straightness re-
. - . gvlarity of thickness, and diameter by , 

Tests, · being rolled on a level iron gantry and };)y 
the. use .of suitable. straig,4t.edges, gauges and callipers which 

· with the iron gantry,. are to be provided and maintained i~1 
· pr_opyr condition fur the purpose by the M~anufacturer. : 

/7. . The Pipes a.re classified as "A", B, C & D standing a 
· c· 

1 
.
6 

. · test pressure ·of 200 ft 400 ft. 600 ft. and · 
- · assi ication. · · 800 ft. of water head. 

Thickness and w·dght of the pipe shall be as per table 
attached. · 

*lf the Enginecr·in-Chargcs specifies that the pipes are for use in, Qf transport 
through· . .i. tropical country, 11 tcrpper~ture Qf l70"F shall. applf • 

.. . \ : . 

C N 
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TABLE 7•A FOR STRAIGHT VERTICAU.Y CAST PIPES 

O,u w .. n. AHi) S&WA08 . 
Ci..w A Cl:Aa,B euuc Cuss O 

Nominal Nominal 1n1emal 
Test prci,urc 200 ft, lld. • lncernal diameter or pipe 

Test pressure 400 rt. hd. Test prcssu" 600 ft. hd. To,t pressure 800 fL hd. diameter 
of pipe 

· Thlekncu E,1nemal 
diameter Thlkoeu Extenaal 

dlamettt Thickness External 
Thickness Eaternal diameter diameter 

-- -·-in. In, In. in. In. In. In. In. In. In. Jt I O'lS no o·Js 2'20 ttJS 2'20 0 l.5 l·lO ll 2 0')6 2·12 0·J~ 2·12 0'l6 l'7l O'l!I 2·12 2 ll O'll 3'24 0•37 • 3·24 0'37 ) ' !4 0•37 3,24 ?l l 
' 

0-38 3'76 0'38 l'76 O·JI 3'76 0·40 3'76 3 ; 
0']9 / 4·80 v 0•39 4"80 ·0·40 4·80 0'46 4·80 "' 

~ . 
s 0"41 

S'90 J 0'41 .5'90 ' 0·45 S'90 o·s2 5'90 .5 ' t, o·,o ~ 6·98 0·43 6'98 0 '49 6"98 o·s1 • 6'98 6 1 11'41 8'(6 o·.cs 8'06 ll'SJ 11'06 061 11'06 '1 d' o·,o 9'14 0·47 !1'14 0'S7 !1'14 0 '6S 9'14 M • 
!I 0'49 10·20 0-49 10'20 o·r,o 10·20 0'69 10·20 , !I 
JU O'S? ' 11·26 0'.52 11'26 0'63 11'26 0'73 11'26 10 12 o•,s 13'14 0''7 1]"14 0"69 13"60 O'l!IJ 13 60 .12. 
14 0'.57 U'll 0'61 U·ll 0'7S 1S·7l 0'81i 15•72 14 15 O•j9 16'26 :1'63 16'26 o-n 16'71 o ·u 16·73 1.5 It\ 0"60 17'30 0'6S 17"30 o·so 17"84 0~ 17·114 16 Ill 0'63 l!l'll 0'69 19'31 3'1S 19'96 0'98 19'96 111 . 211 0'6.S 21"46 0'73 l1'46 0'89 22'06 l'Ol ll'06 211 
21 0"61 u·so 0·7' ll".50 0'92 . 23'12 1'06 23'12 21 
22 0·68 23•.54 0'77 2J•.54 0"94 24"16 111H !4 16 22 24 0'71 2$'60 o·ao 25"60 0·9g 26'%6 I 13 :&·?G 24 26 0"74 27'65 0.83 26"66 1'02 28·36 1' 18 2,·16 26 
!7 0·75 28·70 o·as .21'70 1·04 29•40 1·20 29·40 l7 :a 0'76 29'72 0'86 29'72 1"06 30·44 J"ll 

I 30·44 !N JU 0'19 ,na o·u 31'78 I 09 32 52 1·26 Jl·Sl 3(1 
32 0"82 )]•84 0"91 3N4 1·13 ]4"62 1"31 34'62 )l 
J) 0'83 34·81 0'94 34'18 1·1s . 3S'66 1•33 3S·66 3) 
36 0'87 ll'96 098 37'96 1'20 38'76 l'JH 38·76 36 38 0'90 40'01 11lt 40.02 l ':!l 40'84 1'42 40'114 '38 39 0'91 . ··~ 1·02 41114 I 'l!I 41_' .. •• _ 1•44 • ~1·sv_ 39 40 0'92 42'0~ 11)] 42'06 1'26 4?"92 1'46 I 

42'91 -'II 
.. 

I 42 0-9S 44·12 1·~ 44'12 1.30 4S'OO I $0 4S'OO .u .. 44 0·91 16'16 J-08 46'16 I 'll -17116 I 'S] 41'06 44 ,IJ o-'99 47-18 l-0, 47'11 l'lJ 48·10 1·ss 48·10 45 46 1'00 48'22 J•JJ .48·21 1.36 49'14 l 'S7 49'14 <46 ... 1'113 'SO'l6 1•13 ,0·26 1'38 51'20 1'60 51'20 ... 
.. 

I• 
\! ., ,. 
I 

![ 
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TABLE 7•B. STAND .. l\J) OF STRA(GHT SPIGOT AND SOCKET PIPES 

e.u . W•na AND SEW.\Ol 

Cuss A CLw B Cl.us C Cu.u D ---· ------I41t1tlt . :c-,,,. r...,,,. 
Z..n11/t 

(Exdu1lu of diptlt of ,ocbt) (&d•lln ofdqtl, df1ock~t) (l!zdu11,. ofdqtlt of l«bt) ( Eid14/v, of drpl/r of 1ocbt) • 

In. 

11 

2 

21 

3 

4 

6 

7 

!I 

IC 

2 

4 

5 

6 

8 

20 

2 

22 

24 

26 

2 

2B 

3 

3 

I 

7 

0 

2 

]3 

]6 

38 

39 

40 

42 

44 

4S 

46 

48 

5~t. 

---
CWI, qr. lb, 

0 I 19 

0 2 4 

... 

... 
I ... 
I 

... I 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
~-
... 

g Ft. 12 Pt. 

-
CWL qr, lb. I CWI, ~r. lb. 

... ... 

... ... 
0 3 21 ... 
I 0 17 ... 
I 2 3 I 3 2.5 

I l l6 2 2 6 

2 I 24 3 0 21 

l 3 26 3 3 13 

l 2 JI 4 , 2 16 

4 0 20 s I 17 

4 l 14 6 I 7 

6 0 5 7 3 B 

... 9 2 2 

... 10 2 3 

... II J 18 

... 13 I 21 

. .. 15 I 14 

... 16 l 12 

... J7 3 7 

... 20 OM 

... 22 3 2 

... 23 3 22 

... 25 0 17 

... 27 l 24 

... 30 J 16 

32 I 2 

... 36 3 7 

... 40 0 13 

... 41 2 II 

... 43 0 14 

... ' "6 2 21 

... 50 1 16 

... 52 0 7 

... 53 3 2 

... 57 2 26 

V 
5 Pt. g Pt. -

ewe.qr.lb, CM.qr. lb. 

0 1 19 ... 
0 2 4 ... 

... 0 l 21 

... 1 0 17 

1 
l 31 ... 

... 1 3 26 

... 2 J 24 

... - 2 3 26 

... 3 2 II 

... 4 0 20 

·- 4 3 14 

... 6 0 2S 

... ... 

... ... 

... . .. 

... ... 
.. ... 
... .. . 
... . .. 
... ... 
... .. . 
... ·-... ... 
.... ... 
... ... 
... ... 
... -... ... 
... ... 
... ... 

~ ... .. . 
... ... 
... ... 
... _, 

... ... 

-. - .::: --6 Fr I v 
12 Ft. 9 Ft. I 12 Pr, 6 FL 9 Fl. 

I ---

cw1.qr.Jb.1= 

-- ---
W•iollTI 

ewe. qr.lb, Cwl,qr.lb, cwt, qr. lb, CWI, qr. lb. 
... 0 I 1!1 ... I ... 0 I 19 . .. 
... 0 2 4 ... ... 0 2 4 ... 
-- - u l 21. ... ... 0 3 ll ... ... I 0 17 . .. . .. I 022 

I 3 25 .. . I ? 7 2 0 2 ... I 2 27 
2 2 ~ ... l Cl·~ 2 ) ,, 

7 I n ----- . -·- . 
I 

3 0 21 ... l nr J 2 7 . .. 3 0 I?! 
3, 3 ll ... 3 I 19 4 l 22 ... 3 3 II 
4 2 16 . .. 4 0 2S s I 26 ... 4 2 24 
s I 11 ... 4 l 2l 6 I :?t • .. . 5 l 8 
6 I 7 ... s 2 26 7 I 23 1 ... 6 2 0 
8 0 18 .. . 7 3 0 10 ·o s I ... R 3 4 

JO 0 II ... ... 12 2 2S .. . ~·· I 
II 0 16 ... . .. 13 3 ?3 I .. . 

I ... 
12 0 27 . .. u I I!#' ... I ... 
14 2 5 ... ... 1B I 12 .. . ... 
17 0 J . .. ... lJ I 2 ... I ... 
18 I II .. . ... 23 0 4 ... I ... 
19 l 12 ... ... 24 

3 J I ... 
I 

... 
22 I 24 ... ... 28 0 11 . .. ... 
2.5 0 21 ... ... 31 l 17 ... I ... 
26 2 27 . .. .. 33 I l3 .. l ... 
28 0 ' ... .. . 35 1 6 ... 

1 
... 

31 0 8 ... ... 38 3 6 . .. ... 
I 

34 Olli 42 3 13 I ... . .. ... 

I 
... 

Jr, 0 2 ... . .. 44 3 22 ... ... 
40 l 18 ·- . .. 51 0 J ... 

I 
... I 

44 I 21· 5S 0 15 I ... ... ... ... 
46 0 4 ... ... S1 I 27 ... ... 

I 
47 l 19 ... ... 59 I 18 ... ... 
..51 I 24 ... ... 64 I 5 ... .. . 
S4 3 12 ... - 68 l 12 ... ... I 
'6 2 23 ... ... 71 I 23 ... ... 

3271 I SB ... ... 7;J 2 13 ... 
62 ... ... 11 3 22 - ... I 21, I 

_......:. ___ .....;... __________ ..i... ______ ---·-----------

J2 Fl. 

-----
CWI, gr. lb, In 

.. . Ii 

. .. 2 

... ~1 

.. . J 

2 r I 4 

:\ n IJ ~ I 

" ll 5 

5 0 2 i~ 
6 0 IS 8 

7 I I 9 

8 I u, 10 

II I 19 12 

14 I 8 14 

IS 3 9 IS 

17 

20 

24 

26 

27 

JI 

3! 

37 

l9 

44 

4a 

51 

S1 

~ 

65 

I 18 16 

3 4 18 • 

0 19 20 

0 9 ll 

3 Z4 l,l 

3 9 24 

3 24 :!6 

.11 9 27 

l , 

0 I 

3 
~·1= 
9 32 

O I I 133 
26 36 

r 
2 

2 I 2' 38 

U I 

67' 2 2 

8 3!1 

40 

26 .. 2 

4 44 

45 

3 46 

4 U 

72 3 

77 3 l 

BO 3 

Bl l J 

88 3 I 

·i 

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

I 

fiAS WATIR AND SEWAGE .. 
u 

,; V 
t4S: CLASS A ____ J ___ CussB i=~ us C ~-I 

I 

Cun D 
----i .. 

:;; 

----ll c'-
· - Cl !An1th L,:1111/r I lttttlh Ltrrgth !:! - .. .. u 
.: u I ( Exc/11111', of dtpth of 1odw) cE 
~:; ~ --· r --·I 6 Ft, l 9 Ft. 1_•2 fl. 

_:__:c/u1ive of dtpth o~ ~«ktt) I, ( E.x;iv: ~ ~tprh of ~o,~t~ 

6 Fl. I 9 Fl. I 12 Fl. 1 r, Ft. I ~ Ft. , 12 Fl. 

I 

I ( J:.'J,cl,.sfr~ of d,pth of sot:krtl} 1~ 
.,/- -- ii 

1
0 Cl. 

foft. I ~ I ~ ?Ft. ~ 

ln. 1'cwt. qr, lb. ' cwt. qr. lh. cwt. qr. lb. 

Ji O I I'> I ... 
I 

2 l II 2 4 I 

21 I I U J 21 

3 I O 17 

4 , 
~ ·1 

r 
61 
7 ! 
i; I 

I 
91 

IC 

,., 12 

14 

15 

16 j 
18 

20 

21 

22 

24 

26 

27 

]8 

:~ ·1 

JJ 
I 

36 

311 

39 

40 

42 

44 

45 

46 

.... 41l 

2 J I 
1 3 .,fo ----,-
2 I 24 

2 J :?6 

3 2 II 

4 0 20 

4 3 14 

6 0 S 

I --~ ,. I 
~ 
3 0 21 

3 J IJ 

4 2 16 

S I 17-

6 7 

7 J 8 

9 2 2 

10 2 3 

II I 18 

13 I 21 

IS I 14 

16 2 12 

17 3 7 

20 0 26 

22 3 2 

23 3 22 

25 0 17 

27 3 24 

30 3 16 

32 I 2 

36 3 7 

40 0 13 

41 2 II 

43 0 14 

46 2 21 

SO I 16 

52 0 7 

53 3 2 

57 2 26 

:-- --J- - I- - - -- I 

I I WEIOHU 1 1 I 
cwt. qr. lb. cwt. qr. lb. cwt. qr. lb. l cwt. qr. lb. j c"•· qr. lb. j "'"'·qr.lb. cw1. qr. lb. , cw1. qr, lb. 

0 I 19 1 0 I 19 ' I I u I 19 

I I I 

024 l • 024 1 I 024 

0 J 21 U 1 21 0 3 21 

I O 17 

I · y·,/ 
' I ) ;?I\ 

I --~ 2S I 
2 2 !i 

I II 17 

I :! 7 

! !I I~ 

:! 0 2 

2 1 2 

l) 22 

I 2 27 

~ ...:_1 '~ 

cwt. qr. lb I in 
1 

II 
2 

21 
J 

2 I I I 4 

1 Q..1:L..., __ 

J 2 I 24 f 
2 3 26 1 

3 2 II 

J O 21 2 2 :!7 1 

l I J~ I 
4 0 2S ' 

ol ~ 23 

J 2 7 

4 I 22 

5 I 26 

6 I 21 

3 0 121 " 0 5 [ 6 
5 0 2 7 

4 D 20 

3 3 13 

4 2 16 1 

S I 17 
1 

4 3 14 6 I 7 

6 o is I s o 1s 

10 0 II 

11 0 16 

12 0 27 

14 2 S 

17 0 3 

18 I 11 

19 3 12 

22 I 24 

25 0 21 

26 2 27 

28 0 S 

ll O R 

34023 1 

Jr, ti 2 

40 3 18 

44 I 21 

46 0 4 

_..._ ..... 

47 2 191 
51 I 24 

54 3 121 
56 2 23 

58 3 27 l 
62 12, I 

5 2 21\ 7 I 2J I 
7 ·' 11 I JO O 5 I 

12 2 25 I 

13 3 :?J 
I 

IS I 19 , 

Ill 

21 

12 I 
I 

21 
2J O 4 

I 
24 3 J I 
2R 011 1 

I 1, 2 ., 

I 
I 
l 
I 

I 

33 I 23 

35 I 6 

311 3 6 

42 l 13 

44 3 22 

SI O J 

55 0 JS 

57 I 27 I 

59 I 18 

64 I S 
I 

68 3 121 

71 I 23 I 

1J 2 ll 

77 3 22 

3 J II 

4 2 24 

5 2 8 

6 2 0 

II J 4 

6 D IS j 8 

7 I I 9 

8 I 26 10 

II I 19 12 

14 8 I 14 

15 3 'l IS 

17 I 18 16 

20 3 4 18 

24 0 19 20 

26 O 9 21 

27 3 24 H 

JI 3 9 24 

JS l 24 26 

37 3 19 17 

39 lll 28 

44 0 10130 
-IR l 9 32 

I 
51 0 II 

1
33 

S7 226 36 

I -· ti! 2 12' 38 ~· 

ft5 ti 18 39 

67 2 21 ,10 

72 J 26 42 

77 J :34 44 

80 J I 45 

83 2 IJ 46 

88 3 14 48 
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TABLE 7-A FOR STRAIGHT VERTICALLY CAST PIPES 
X -

(j.u I WAnR AND SEWAOf. I 
I 

CLASS A I Cl.ASS B Ca.A5S C : CLASS D ·1 I 

I 
Nominal 

Nominal internal I 1· Test prc:-u~d~~ I Internal 
diameter of pipe Test pn:s~urc 200 ft. hd. Test pressure 400 fL hd. Test pressure 600 rt. hd. diameter 

of pipe: 

Thickness I 
E,tcmal I Thikncss I External I Thkkn~ I E,ternal I Thitlrncss I External I 
diameter diameter I diameter diameter 

---- - -··---

I 
in. in. in. in. in.· in. in. 

I 
in. in. lrL 

I I i o·3S 2·:?0 0·3s 2'20 o·Js I 2'20 o JS no 11 

' 1 
2 ' n·Jr, 2"72 O'J6 2'72 o·J6 2"72 U 36 2"72 2 

I 
21 0·37 3·24 u·J7 J-2,J 0·37 3·14 o·n J-24 2, 

3 0"38 3'76 O·JS J·76 o·JS 3"76 0·40 3"76 3 

4 I 0·39 4'1!0 V 0'39 4·80 "1NO 4·80 0'46 4"80 4 . 
5 0"41 5•90 0'41,,. 5·90 0'4S 5"90 o·s2 S'90 I s 
,. 0-4JJ r,·911J u-43 6'98 0'49 6"\lll o·s1 6"911 ' 6 

I I I -
7 I 11'41 ii·rti 0·45 !11)6 o·sJ I g'()6 0 61 8'06 ! 7 

. 
~ I 1)'47 9'14 0'47 9·14 O·S7 9•14 0"6S 'J 14 

I 
~ 

9 0'49 10·20 0·49 10·20 0"60 10·20 0'69 10·20 I 9 I I 

Ill 
I ll'Sl I 1·26 0·52 11'26 o·r,J I Jl"26 0·73 11·26 10 

I I I I 12 o·ss 13·14 0·57 11·14 1)"69 13'60 l)·l!(J 1360 12 

14 o·s1 1s·22 
I 

:>·61 15"22 0'75 I 15"72 0"116 15'72 14 

15 o·sCJ 16·26 :>·6J 16"26 0·77 1&"78 0 119 16"73 15 ~ 

Jh 0"60 17•30 0 '65 17"30 o·so 17•84 0·92 I 17'!14 16 

Ill o·r,3 19·3s 0·69 19'38 ::i·es 19'96 0'911 19"96 I Ill 

20 
I 

0'65 21·46 0·73 21"46 o·s9 22"06 1'03 22'06 I 20 

21 I 0"67 22".50 0·75 22·50 0·91 .'.?]·12 J·(I(, 21· 12 21 
i 

22 0"611 23•.54 0'77 23' .54 0·94 24"16 11111 24 16 22 

24 0' 71 25'60 o·so 25'60 
I 

o·98 26"26 I ll :!6"26 24 

2b 0·74 27'66 0.83 26·66 1·02 28']6 1·1s 

1 

:!8"36 26 

27 0·7.5 2s·10 o·ss 28·70 1'04 29-40 1·20 29'40 27 

:11 0"76 29•72 0-86 29•72 )'06 30-44 1·22 30'44 .'.?M 

)II o·79 ~1'78 0'89 31' 78 I 09 32 52 1·26 32'52 30 

32 0"82 33•84 0·92 33'84 1'13 34'62 1·11 J4·62 31 

3~ 0·83 34·88 o-~ 34'88 1· 1S ]5"66 1·33 35'66 33 

36 0"87 37"96 098 37'96 1·20 38"76 J·3R ]8·76 36 

38 0'90 40·02 1·01 40,02 1·2J 40•84 1·42 l 40·R4 ·3g 

:.:_..:__...~L-- 0'91 41·0$ 1·02 ,u-ot 1"2S 41'88 1·44 41 ·88 311 ~ 

~ ··-··-~ - -- .. I -- -
40 0'92 42'{)~ 11>3 4211fi 1"26 4z·n N6 42-92 -441 t . ' I ' 
42 I 0'95 44'12 1'06 44•12 1.30 4S1IO I SO 4S1X> 42 , 

,;; f 
44 0"98 46·16 I-OS 46'16 1·33 47·06 1·53 47•1)6 44 

-15 0'99 47'18 115 47"18 1·1s 48'10 1·.ss 48"10 45 

46 t·OO 48·22 1·11 48·22 1.36 4914 1·s1 49"14 ,46 

48 I 1·03 50•26 I'll S0·26 1·38 51·20 1·00 51'20 48 

-~ 
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~. The specials sh~ll be. ·as-per British Standard Speciflol\.• 
tion contained No .. 78 and 1211. ·. _ . . ' 

I ' 

Special. 

v< 
9. 'rhe variation in the weight and thfokness s hall oe · 

1 
between 1....10-1 per_ oent a~ stipulated in 

0 eranc~s British Standard Specifica.tion 87 and · 2 • 1. 

/4. Where le it not possible to impo;~ specia.ls or a. few 

L \1 M f d 
pipes, they shall be got locally manufactur-

oca y anu acturc d d · · d . d d Specia!s, · e an accepte prov1 ed they stan the 
tests pressure. stipulated. . .· 

• 1 

' 
I 

R I 
1 

• . . 
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TABLE 7-C SPUN PJPE 
. 

CLASS B CLASS D CLASS D 

I --- -··-·-·-- ----- --------------
1'omi~a·l I Tesi pressure 400 /1: head Wdgbt 

of 
spigot 
head 

Test pressure 600 ft.head Weight 
of 

spigot 
head 

Test pressure 800 ft. head Wei~ht 
inlernal -:-- , 

diameter of I I I 

1

, 
' pipe· . 1•Thic'-~ / E. ter- /. Weight Weig·t 

r. x . per ft. of 
ness I naJ d1af of socket . I I 

_
1
_. /_ 1 barrel,_,_ 

in. in. in. ·in. lb. Jb. 
3 0·29 3"76 9•71 15 0•457 
4 o Jo 4-so I 13 03 20 0·524 
5 0'31 5·90 16'72 23 0'640 
6 0·33 6·9~ 21·18 29 0'820 
7 0·34 8·06 25·33 35 0·934 
s o·J6· 9·14 30·50 42 J ·Q65 
9 0·31 10·23 35·10 51 1·1ss-

zo 0·39 l I "26 40·91 58 l '308 
12 I o 43 13·14 s2·14 69 1·s22 
14 0'46 15.22 65·53 92 2·010 
15 0·47 16·26 , 7J·6J JOO 2"207 
16 0·49 17"30 1· 79·49 109 2·340 
18 0'52 19·38 94"65 )30 2"620 
20 0·55 21 '46 110·99 148 3•290 
21 0"56 22'50 I 18'58 158 3'460 
22 o·ss 23·54 12s·52 188 3·620 
24 0'60 25"60 144"76 210 i 3'930 

Thick- , Exter-1 Weight, Weight 
ness nal di a per ft. of 

j of socket 

----·----·· 
in. 

0·29 
0°31 
0·34 
0·37 
0'40 
0·43 
0·45 
0·47 
0'52 
o·s6 
0·5g 
0'60 
0'63 
0·61 
0'69 
0·10 
0.74 

in. 
3·79 
4'80 
5•90 
6·98 
8"06 

. 9.14 
10·20 
J 1·26 
13'60 
15"72 
16·78 
17·84 
16·96 
22'06 
23"J2 
24'16 
26"26 

barrel 

lb. lb. 
9•71 15 

13·43 20 
18'24 · 23 
23·60 29 
29·57 3S 
36'15 42 
42·34 51 
48·94 58 
65·64 · 80 
81 ·93 107 
90'6R 118 
99'83 126 

119·33 152 
138·31 171 
I d9·37 182 
)58'49 217 
182.26 242 

lb. 
! 0·457 

0·524 
o·640 
0'820 
0'943 
J·065 
l ' 188 
t·J08 
1·575 
2·135 
2·280 
2'420 

. 2·100 
3·390 
3·550 
3'710 
4'030 

---------------...... --------=----~---, ..... ___ .. 

T. hick-
1ess 

--

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

in. 
·30 
•35 
•39 
•43 
'46 
'49 
'52 
'55 
'60 
65 
67 
69 
74 
77 
80 
81 
85 

I 
I 

I 

I 
Weight Exter-

nal dia. per ft. 
of 

barrel 

I 
I 

~?761 lb. 
10·20 

4·80 15'03 
5·90 20'74 
6·98 21·18 
s·o6 33·74 
9'14 40'91 

10·20 48·58 
I 1~26 58'85 
13"60 15·2s 
15·72 94·54 
16'78 104·17 
17"84 Tl4·20 
19'96 137"26 
22·06 158"21 
23·12 172'33 
24'16 1s2·s3 
~6"26- 208 45 

;;::age IJ?!+!'- i •. i<~-J,,f 1,$1!.;:s.::~ rx .. ; @% 1 t4Ci2¢4$~U i!4¥*3r{4£05;tt,A4A,..1..J:ZUf#l;PJ4!9t-fE ... ".f...;::up;[.J,QJ.!:#S!f¾ /!w,g . 1:.;c;:,?5+!,¥UJ;,.:.:~ - ;:, 

g ' " ll';"o, 0 ~e- f, . f; ~ -

C) 
r1I 

~ < 
~ .,, 
"i ... 
o 2 - "' \ 

SI rD a, P> i:-+i a> c-r- C!) ~ 
~ O""l>-4 o-P=' c:+ ct> ~i::; ~ p, s:l:i _ , 0 l'-j UJ- --p., 

c:-t- .__. ~ • <I ~ _., 0, ...... -- .... 

VI 
'O n ( 

of 
spigot 
head 

Weight 
of 

socket 

lb. lb. 
15 0•457 
20 0'524 
23 0·640 
29 o·s20 
35 0·943 
42 t·06S 
51 1'188· 
58 1 ·308 
80 1 •575 

107 2'135 
]18 2·2so 
126 2"420 
152 2·100 
I 71 3'3 JO 
182 3•550 
217 3·110 
242 4"030 

-;-""~ "' ~~~ 

~ 
tr' 

Nominal 
internal 

diameter of 
pipe 

in. 
3 
4 
5 
6 
7 
8 
9 

IO 
12 
14 
15 
16 
18 
20 
21 

. 22 
24 

,.p.. 
~ 
0: 

~ 



~ 

0 ,., 
0 
~ 

N 

~ 

.,.. 
v 
co 
~ -
~ 
.:0 
ri 

'l"I co 
0 

0 a 
~ 

N 
v 
N 

~ 
=" )0 ... 

~_I 
~ t ... 
:i 

:> ., 
I\ , 

:> 
,I 

' . 
~ . -

r 

427 

No . 7·3-Galvanised Iron f!ipes 

/1 l. Tl.e pipe shall be thA bt>st G. I Pipes and shall be · 
,. VG 1 provided with~.odc• t,s.for joh1~ing, screwed 

enera · to fit the screw thread on the pipes. Pipes 
whose galva.nising hns been damaged shou\d'be rejected. 

' : . . e, . S ··$ 

s. / 2. The pipe ~~1all comply with specificntion. No. 789 .of 
·rV Other requirements, 1938. .. -:-, ~ . . . . 

/4 The specials shall normally be of G.I. mn.nufactured 

Specials 
to the sam~ specification a~ the pipes but 
where those are not available, locally 

manufactured, Gun· metal specials be used. It shall be. ensur­
ed that the threads. are not worn out, the fittings ghall lle 
tested by jointing at least 5 per cent the local supplies to 
straight pipes in pipe vices with sufficient pressure, t_o 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. 'r_he_ fit!iIJ.g 
s~all also be hydraulically tested to a -pressure of 100 ft • ....Q_f 
water head. 

~ 4. All straight lengths of pipes shall be protected with 

P t 
. fTh d sockets and jute covering by the supplier. ro eclton o rea s. . · 

Pipes whose thread are not properly 
protected by the sup.plier shnll be rejected . 

.,. 
V5. The pipe sha.ll be cfl.pable to with stand a pressure of 

General Pres!\urc test. 200 ft of water. 

No. 7·4-A1ild Steel PipPS 

1. '//' 
·- V General. 

1. The Mild Steel pipes shall comply with British . .Sto.nd-
n.rd Specification No. l-9.ftL..Df lj!.4;;,;;.7....__ 
They shall be supplied with ordinary 
Rockets. 

/. 
' // 2. The thic·kness and (Pngth of sockets shall be as per 

v' follow in rr :-
Thickness nnd length of 0 

sockets. · 

} . 
' . 

I 

} 



.. 

428 

TABLE 7-D 
, STEEL TUDES AND TABULARS, B, $, S. 1387: 1947 . 

I 
-...--

THICKNESS I 
I 
I 

0RDJNAR.V SOCKETS 
ti) ... 
0 
,&, 
_. Approx. 
~ outside . Class A 

··--i --

Class B · Class.C ·e d'iametcr I I 

• I z I 
1 -.--------~- ,-----~-~.--

Approx. 
outside 

diameter 

Minimum 
length 

in I in 
1

S.W.o.l in. S.W.G. in !s,w:0.1 in. 
i I I 

- ---,---- - --1-,-1 I 

l/8.1 ·· 13/2 •.• 15 

15 

15 

·on 
·on 
·on 
·oso 
·092 

·104 

'104 

'116 

'116 

']28 

'128 

·144 

·144 

14 

14 

13 

12 

JI 

IO 

·oso I 12 
I 

in, 1-- in. 

'014 I 19/J2 ... j 3 
¼ 17/32 .•• 

i ! 11/16 ... 

½ 27/32 ... I l4 

t I-1/16 ... I 13 

I 1-11/32 I 12 

l¼ 1-1 J/16 I 12 

t! t-29/32 I 11 

2 2-3/8 ••• I 11 

2½ 3 

3 3½ 

3½ 4 

4 I 4½ 

S 5½ 

6 I 6½ ..... 

10 

JO 

9 

9 

9 

8 

8 

7 

7 

7 

7 

7 

7 

·oso I 12 . 

'092 11 

'104 ~ 10 

·1161 

·128 I 

!.I 

8 

I 
·104 ! ¾ 

' ll6 I ·29/32 ... 

'128 1· 1-3/32 .. 

'144 1-11/32 ... 

'160 1-21/32 ... 

' ]44 

'160 
, I ·116 I 2-1/32 ... 

6 '192 2-9/32 ... 

1-1/8 

1-½ 

1-S/8 

1-7/8 

2-1/8 

2! 
' 160 ! 6 I '192 I 2-25/32 ... I 2½ 
·]76 

'176 . 
I 

·116 I 
'176 

'176 

'176 

5 

5 

5 

5 

'212 I 3-7/16 

·212 4 

·212 4½ 

·212-I 5-1/16 

s i ·212 I 6-1/8 

S I '2ll I 7t 

2¾ 
3 

3¼ 
3½ 
3¾ 

3f 

Identification Colours : Class A, Brown; Class B, Yellow ; 
Class C, Green. 

Tolerances (.thickness) : Cl~ss A, welded,+ 10-S. P. C ; 
.Class B and C, Welded, 10 P. C., Classes B and 0, seamleHs + 
· 12¼ P. C. . . . 

·. 3. The pjpe shall be tested to the class of pipe for which 
Test / • it is required. . 

\VNo. 7·5-Asbestos cement pressure pipes and Fittings 
l. Asb<.'~tos is available in ln,rge quantities in Pakistan 

General, aild asbestos cement pressure pipes shall 
invariably be used provicted they are locally 

manufactured in preference to C. I. and R.C.C. pipes. 

' ..-: 

~. 
Classificatic 

3. 

Material., 

The fin.it 

4. 
Ii' r Manufac 
·~ 
. 

The 
ing shall 

5. 

1, tightnes 
~; shall· be · 

'Ii. . t atipulatE 
ang~i>" 
Vy. I 

~sbestos 
ves. 

f. ~7. 
CJ. Cc 

and Flanges 

' /8 . . 
Y V Malleable 
1 Saddles and 
t 

9. ' 

: 
1 10 r 

~ . . 
iiltckn~ss of 



11, 

KtTS 

inimum 
length 

in. 

l/8 

i/8 

1/8 

./8 

' p{, 

low; 
l 
• , C ; 

.·:;s·+ 

·hich 

.stau 
;hall 

I ct;,lly 

I . 
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j 

The pipes are classified as A, B, C, and D as per test 
: . . . pressures. of 200, 400, 600 and 800 feet· of · 
,~. Class1ficat1on. head of wat . . '--
.! I 
' -

3. The pipes shall be composed of oe~ (vide Mo.t~rials 
. · Chapter :-volume I) and asbestos ,fibres 

Mateno.1. . free from grit and organic fibre or loading. 
The :finished fibre shall be such as to be cut and d~i\led.. · 

4. The pipes shall be centrifugally or by any approved 
· means manufact,ured and shall be seemless 

Manufacture. . and homogeneous·. I 

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

5. The pipes are without sockets and tp.e joint~ are made 

1 
. by the insertion of the 2 spigot ends in a 

omts. collar made' or asbestos cement, .water 
tightness being secured by Rubber ceiling rings 1 ¾of the joints 
shall be tested to the head specified and they shall withstand 
stipulated pressure when the pipes are set at the maximum 
ang~r deviation. · · ~~ ·~ 
V6. The as~estos cement sleeves shall be made Jroml · :·: 
- /A b c 

81 
materials similar to the pipe and".: sh:aL ; '. 

\/" Asl estos ement ee- l . h . , ;. . ~ ... ·. 
ves. comp y wit the appropriate hm~-ts :01: ~c:~ 

tolerance. . ~ · ~· .. 
. ' . ' .. . 

/7 · Cast Iron collars, saddles, flange~, ~tc., shall confof~ ·~ 
Ve ~

1 
c 

11 
ddl to the B.S.S. No. 32_1, hcnrral Grey I~n 

. • o ar, sa es C t' (G d A) . .c. k . and Flanges. etc. as 1ngs ra e . 1n so .Lar as wor man-. 
ship tests are conceru-ed. · 1 • 

1 

• · /8. They shall conform to British Standard Si~ec!fiC!atip~ 
:r V uM, 

11 
bl c 1 c 11 . No. 31, Block Heart, . MalleaLl" C. I. Oas 

a ea e . o ars, t' . f k h' d t t Saddles and Flanges. etc. 1ngs, 1n so ar as wor mans 1p an es s 
are concerned. 

9. 'l1he rubber shall be from first wild on plantation type 
·t· / with extracts not exceeding 3·5 per cent 

/ Rubber Rings. by weight. The ring shall SP,parately be 
· volcanised ~n malds, the suTface being 
plain finish and smooth and free from air mark or any other 

I blemish. The rip.g shall be tested f ,r perm-anent test,. hard 
; ness and water a'J?sorption and aging by the manufacture, 

according to British Standard Specification No. 486. 

10. The t-hickness of pipe shall be as per,thia ta.bl'), · 
Thickn~ss of pipe. 

' . 

i 



• 
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TABLE 7-E 

TABLE OP CLASSIFICATION AND DIMENSIONS 

. 
CLASS A CLASS B CLASS C 

Nominal Test pressure 200 feet head Test pressure 400 feet head Test pressure 600 feet head 
ize of pipe -

'Thich- External Internal Thick- External Internal Thicks I External Internal 
ness. diameter diameter ness diameter diameter ness diameter diameter 

actual actual actual 

jn. in. in. in. in. in. in. in. in. in. 

2 0·39 2·76 )·98 0·39 2·76 1·98 · 0·38 2·76 1 ·98 
. 3 0 ·40 3·76 2·96 · 0·40 3·76 2·96. 0·50 3·76 2·76 
4 0'42 4·80 3·96 0·47 4·80 3·86 0·61 4·80 3~58 
5 0'46 5·90 4·98 O·SS 5·90 4·80 0·70 5·90 4·50 
6 0·49 6·98 6·00 0·61 6·98 5·16 0·78 6·98 5·42 
7 . 0'53 8·06 7·00 0 ·66 8·06 6·74 0·87 8·06 6·32 
8 0·57 9·14 8·00 0·72 8·14 7·70 0·96 9'14 7·22 
9 0'60 10·20 9·00 0·70 10·20 8·62 1·05 10·20 8·10 

10 0'64 11·26 9·!18 0·84 11 ·26 9·58 1·16 11·26 8·94 
12 0 •68 )3'14 J 1·78 I·OO )3·60 10·60 ... ... 
14 0·1s 1s·22 13·64 1·15 15·72 13·42 ... ... . .. 
15 0'84 16°26 14·58 1·23 16·78 14·32 ... ... . .. 
18 1·00 t9·Js J7·J8 1·47 19·96 17·02 • ... ... ... 
20 1·10 21'46 19·26 ]·62 22·06 18·82 ... ... ... 
21 .1·16 22·50 20·18 1·70 23·12 19·72 ... ... . .. 
24 l '30 25"60 23·00 ... ... ... ... 

I 
... . .. 

27 1'47 28'70 I 25·76 ... . .. ... . .. ... ... 
30 1'63 31'78 28·52 .. . ... ... ... ... . .. 
33 1"80 34·88 31"28 .. . ... ... ... . .. . .. 
36 1"95 37"96 34·06 ... 

r 
. .. ... . .. ... ... 

40 2 ·01 42"06 37·86 ... . .. ... ... ... . .. 

,....,... 
~fl> t4 < --z n 

CLASSD 

Test pressure 800 feet head 

Thick- I External Internal 
ness diameter diameter 

actual 

in, in. in. 

0·45 2·16 1'86 . 0 •55 3"76 :?-66 
0 ·66 4·80 f48 
0·78 5'90 • •34 
0·90 6·98 5·18 
1·03 8·06 6"00 ... . .. ... 

... . .. ... 

.. . ... . .. 

. .. . .. . .. 

. .. ... . .. 

. .. .. . .. . . .. ... . .. 

... . .. . .. . .. ... I . .. .. . ... .. . 

. .. . .. .. . ... . .. . .. ... ... . .. 

... . .. . . .. I .. . . .. . .. I 

. 

Nominal size of 
Pipe 

in. 

2 
3 
4 
s 
6 
7 
8 
9 

10 
12 
14 
15 . 
18 
20 
21 
24 
27 
30 
33 
36 

.40 

~ 
c:,., 
0 
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11. The pipe shall be free from defects_ and the turned 
ends or-the pipes shall conform to ·the 

Freedom fr0 '? defects dimensions given in the Table as per 
and perm1ss1ble. h lO b , · paragrap a ove. 

/ The thickness of the un tur~ed barrels shall not be less than 
v · Variation in Thickness t~at specified·for the tur~ed 81.ldS of the. 

and Diameter. · pipes . 

PER.MISSIBLE VARIATION IN THICKNESS 

Thicknes _I Permissible Variation 
~- -

in. in. I ., ., I 

Not exceeding 0·45 ... ± 0'04 
0'46 to 0'59 ... ± o·os 
0·60 to 0·75 . .. ± 0'06 
o·76 to 0·93 ... ± 0·07 
0·94 to 1·1s ... ± o·os 
1·16 to 1·50 ... ± o·o9 
1·s1 to 2·10 .. . ± 0·10 

. . 
PER.MISS18LE YA1UATION EXTERNAL 

I 

DIAMETJiR AT END 

1 
± :i6 

I '' ' in 
I!,': I I 

I •' I ; ~ I • . 
\ I ... j ,: I ' • • 

j ?i 

12. The length of the pipes shall be in accord.a.rice w'ith tlie 
Length and Permis- following table :-
sible Variation in 
Length. 

Nominal Size of Pipe 

Up to and including 3 in. diameter 
Over 3 in diameter. 

Length not exceeding 

ft. in. 
9 10 • · 
13 I½ 

A tolerance of ininus ½ inch or plus ¼ 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 o~d~red. 

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

Test for s.traightn~ss. · on a level fl.oor or gantry, and by use of 
Regu\arity of Thickness ·t bl t • ht d d 11' 
and Diameter. su1 a es ra1g e ges, gauges an ca 1pers 

which shall be provided and maintained in 

r 

proper condition for the purpose. i 
I • 

14. The :,:egule.rity of the in~erna.l ~ii~meter of every pipe 
. · shall be tested by a steel ball or suitable 

· Ball or Plug Te
st

• steel plug, which shall pass freely through 
the whole length of the pipe. · 



• 

.,( 

43~ 
The diameter of the ball or plug shall be less than the actual ·1 ·'A' 

internal diameter of the pipe by the amount given below:- . 

Nominal size of pipe 
Diameter of Ball or Plug less than actual 

internal Diameter 
,, ? • of Pipe by. -
2 to 10 

12 to 21 . 
Over 21 

... 0·1 in. 
ti-per cent 
1 per cent 

15. The minimum tensile strength of the material of the 

Bursting Test. 
pipes shall be not less than 2,240 lb . . per ... 
square inch with tested. (See Clause 4) 

for hydraulic pressure.· · 
16. Every Pipe shall be tested; in the manner that the 

pressure shall be steadily applied ·by approv­
ed meains and · full pressure shall be main­

tained sufficiently long for proof and inspection and shall with­
stand the followin·g hydraulic test pressures without showing 
any 1;,aikage, sweating or other q.efect of any kind. (See 
Cla~e 4). . 

Hydraulic Test. 

v The test shall be carried out by a competent workman 
. in the prese9-0e, if,required, of the Purchaser or his represen. 

tative. 

Class of pipe Test Pressure in Feet Head of Water 

A I m 
B \ 400 C 600 

L D 800 

Chapter No. 7·6-R.C.C. Pipes Collars, and Fittings. 

/ J Pipes. 

The term pipe shall signify a hollow cylinder made of .. .... 
cement concrete of uniform internal -diamet­
ter and thickness of wall .through its length. 
term 'Collar ' shall signify the jointing 2. · The 

:J.' Collars. 
pieces. similar in construction !o the 'pipe' 
described above except that it shall be of i 

,suitable short length. 
3. ~his shall signify such 'Pipe' which have ono end J . ~ · enlarged to form a socket into.which the 

Socket ype. spigot end of similar pipe shall enter to 
form a, joint. 

1 - 4. It shall represent an ordinary pipe of uniform 
·-J': 

1 
T · internal diameter ·and thickness of wall -, 

Barre ype. . . throughout its length. 

Rcir 

-

Dia 

In, 

v'-

~ 
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5. Reinforced cement concrete pipe~ shall be classi:fi~d-as 

·'A', 'B', '0', 'D' class as m~ntioned below :-

Class .of Pipes .Pressure Condition 

'A' I Non-Press-ure. But wilf be tested to 
15 feet head when fitted in the. pipeline. 

'B' I Tested to 75 ft. Water Head. 
•c Tested to 150 ft •. Water Head. 
'D' Tested to 200 ft. Water Head. 

Reinforcing bars and.wire in ,pipes and Collars shall· 

R 
. , be steel free from rust, scale, oil and 

c10,orcement. h 11 ~ · h B S S N ~ grease ands a coniorm wit . . . o. 

4 
785 and 1144. ~ · · 

' The amount ~f re inf orceme;t required in Pipes and 
rs shall be as per table given ibelow :-

I 
l 
I 

STEEL REINFORCEMENT roa 
PIPES . 

Spirals 

Diameter Guagc ... 
u 
C. .. 
.c • cou 
·- c:l. u •-

l 
S';~ 

l 2 \ 3 

Inches tbs. 

0 14 ~ 
4 12 0'76 

s ... 12 1'32 

~ 12 1'47 

7 .. \ 12 2"31 

8 ... 12 2"75 

/9 12 3'14 -
10 ... H 3"S6 

12 11 s·22 
1S ... 11 8'16 

18 ... 9 15·04 

., ·· STEEL REINFORCEMENT FOR 

\ COLLARS 

Straight I Spirals Straight 
Rods Rod 

Size ... Ouage ... Size '"' u u . u 
C. • C. C. ... ga!; 4,# .:.· 

.c:: • .c «I 
00 u ..c:- bO-

·- c:l. ·ua ·uO u·-S';~ S'; ~u 

4 s 6 7 8- 9 
/ 

7&LASS P~ES ANO C~U.ARS 

· · lbs. I I lbs. 

ill~ 2·sQ. I 12 I 0·01 I 
lbs. 

3/16" '36 -
3/ 16" 2'94. 12 0·10 · 3/16" I •43 

3/16" 3'03 12 ,0'16 

3"/16'' 3'2S 12 0'24 - -
3/16" S·2S 12 0'27 

3/16" 

\ 

' 52 

3/16" '60 

3/16" ·67 

3/16" -S·3S 12 0.34 3/16" •75 . 

3l!.6. 64 12 0'39 - . 3/16. ·so -3/11," ~q·o 11 0'42 4G ·90 

4G 10·2 11 o:ss 40 1·1 . 
40-- 15'2 •, 10 1·0 . t/4' 1"3 

-
1/4' 16'0 -9 2"28 1/4" 1'6 

' 

} . 
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STEEL REINFOR.CEME!ff FOR 
PIPES 

Spirals 

43! 

Straight 
Rods 

STEEL REINFORCEMENT ·FOR 
COLLARS 

Spirals Straight 
Rods 

Diameter Guage I & Size t Guage "' u Size "' u 

3 -
4 

5 

6 -
7 

8 

2 
10 

12 

15 

18 

3 -
4 

s 
6 -
7 

8 

9 .,.. 

10 

12 

15 

'·18 ,. 

... 

... 
ou 

... 

... 

. ... 

... 

1 

... .c: • 
co u 
·- C. u, ... 
~p.. 

2 3 

C. ... 
.c: • 
co u .... C. 
i:,, ... 

~p.. 

4 

Q, C. ... "' .c: ~ 00= 
·- 0 
~u 

5 6 I 7 8 
I I •. on a cl 

D , ··per cf 

14 

~CLASS PI°PES AND (;OLLARS . ·: pa,rt b: 
1·s1 1 3/16" \ 4'67 I 12 r o·~ ! 3/~ I ...J, · mixed -12 1·90 

12 - 2'13 

12 3·09 

12 · 4•97 

12 6°0 

12 6'02 - ,,,.... 

11 I 1·a 
11 12'48 

11 I 1s·5 

9 

12 

12 

10 

10 . 
9 

9 

8 

33°62 

2'17 -
3'28 

4•35 

5"87 

°7.61 

11·27 

11·s4 

3/16' 

3/16' 

-3/!J" 
3/16' 

1/4" 

1/4" -
40 

40 

3G 

c-

- 5'0 

5·2s 

5•25 -
5'83 

6'0 

7"6 

s·s 
10·2 

-12"1 

I 3G/4 I 18°7 

J@euss 
3/16· I 4:67 

3/16" . -5'0 

3/16" I 5•25 

3/16' · I s·2s 
3/16" 1 s·ss 
1/4" I 6'0 

1/4' I 1·0 

8 1 ·15'87 I 4G 
7. 24'16 40 

s·.s 
10·2 

12·1 

18'7 

6 I 36·8 I 30 

4 66"31 3G 

10 

- 10 

l.Q. 

10 

9 

9 -
s · 
7 

6 

6 

10· 

9 

g 

8 

8 

7 

7 

6 

s 
·4 

3 

0'33 

0'3S 

0'39 

0 56 

0'85 

0·73 

1·05 

1'74 

2'13 

2·24 

0·35 -
0'51 

0'63 

0'74 

0'88 

. 1 "31 

1'46 

1/4" 

3/16" 

3/l_6" 

3/16' 

1/4" 

3/16" 

4G 

4G 

1/4" 

1/4" 

3/t6" 

3/16" 

3/16" 

3/16" 

4G 

40 

114/P 

1 ·os I 1/46 

3·2 I 1/4" 

4'4 I 1/4' 

s·33 I l/4• 

.51 prop~: 
t· the mi 

·sl:mi~. 
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·st fre_e £3 
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set., 

12. 1·1 
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7. The cement used_ in the manufacture of pipes, collars . 

!MENT-PO 
ts 

. and fitting shall comply in all respects with the provisions of 
~2-fur-P-el'-tlaB4 cem:ent orrlina,ry a.s welLas--=;R __ a~p=id=-------­
: Hardenings. 

. . ~ 8. The aggregate shall comply with the. provision of BSS. 
s~~1J/' 1 N: o. 882. For Pipes and fittings up to 36» nominal internal 

·. diameter including, the whole of the aggregate shall pass 

ize 

7 

.,, 
) 

.,, 
' .,, 
I 

I I 

"' " 

~r 

8 

·s 

,. through a sieve having meshes not exceeding l /28 square. and · 
for pipes and fittings above that di&meter, through a sieve. 
not.exceeding ! " square. 

9.' The concrete for pipes an.d fittings made of normal or 
c · rapid hardening cement shall be composed 

oner etc. of one part by volume of cement (Based 
on a density of 90 lb. per cubic ft; for notmal settip.g·& 80 lbs. 
per cft, for rapid hardening cement) and ·not more than 4 
part by volume of aggregate. The whole shall be thoroughly 
mixed together first in a dry state and afterwards. with a 
proper proportion of clean Water to ensure maximum density 
the mixing being done in an efficient manner by a mechanical 

/2: Water and Consistence-The wa.ter sha.il be clea.r. and 
free from deleterious matter and in no case shall the water . d. . 

··ss ·If c~t ratio exceed 0·55 by weight. · 
· 11. The concrete shall be used as soon as possible after 

•9 

1·0 

1·1 

1·1 

2•3 

being.,,mixed and no material which has begun to develop a 
set,.;Shall be used in the work. 
V 12. After the concrete has been placed in the mould and 
con~.o_!idate4 either by bumping and rolling or by spinning it 
shaj.Ynot be disturbed during the period of setting. · 

13. Concrete after placing...:.....Shall be protected during 
., ..;ett!J)g from harmful effects of sunshine, drying winds, cold, 

1i ru..t1iiing water and shocks. 
·s ~ V 14. The pipes after setting shall be removed from the 
·.n i mould and kept supmerged in pure clean water for at least 3 
•51 t weeks .. The pipes.then be removed from the tank and kept 

·Gs -
'8 

·ss 
•9 -

1·0 

1·1 

1 •7 

2•3 

· wet j6r another 3 weeks. 
· v15. The cover of concrete to all reinforcement shall be 
at least equal to the size of the aggregate plus 1/16" with a 
mi~um of¾". . 
VI6. All reinforcement shall be accurately placed and 
means be provided· for maint:aining its 1:1osition during manu· 
facjure. 

"-"/ 17. The main reinforcement shall be lapped or welded in 
such a way tha.t such joints shall be equal to the strength of 
the bars used, . 

I • 
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"is. The mould shall be such that the fonn and dimensions 
of the fini~hed work are accurate the surface and edges clean 
ansJ'-true, the ~mis square_ wi~h t~e longitud~nal axis. . · . 
./ 19.- Tq,mpmg, pressure vibration, bumpmg, and rollmg 
centrifugal action-or other effective method shall be used to 
cons9Hdate the material such that the finish~d work on 
~'king represent dense and homogenous. concrete. 

20. The nominal internal diameter, thickness & weight 
of different classes of Pipe shall be in accordance to the 
tab7 given. below :-

I/ 
A N-N. I B-TESTI!D TO I C-Tesno TO I D-TESTED TO Bore. l ~RESSURB , 75-Head 150-Head 200 Head ·c;i Dia. z of -

Shell· I Thick- I Weight I Thick- I Weight I Thick- I Weight I Thick- I Weight 

(II 

·c 
u I 1~ ~ ~ ~ {/J 

-
I 

Inches I 
Inches Inches lbs. Inches lbs. Inches lbs, lbs. -: I 3 l 14 1 14 . 1 14 1 .. . .. 4 1 18 • 18 1 18 l ..... 3 I s 1 21 1 21 1 21 l 10 41 :6 • j l 25 l 25 - · 1 2S I 

I I ... s I· l 8 ·' ' ,) I I 111 I 32 ·32 1-1/2 50 9S 
l ... I 

' 6 I' 11 ! 9' ~ I I ' l ' .I i 
36 · l 36 l . ... 1/5/8 ... I 

I { I ' I I 71 
I 

Iii , , 10 I 1.ti {8 42' \ 1-l/8 42 1-1/2 60 I ... I 62 
I I I I 

I• I ' 1 ,!. 
8 I I 12 I )•3/-16 54 1-3/16 54 1-1/2 70 ... ... 9 Ii·' 15 ' 1 1-414 I 71 1-1/4 71 1-7/8 114 ... 92 10 I · 18 1LJ/8 , • :95 1-3/8 .9S 2 114 ... .. I 

J 

11-~is I 

r 
11 I 21 108 1-3/8 108 ... ... ... .. ' 12 I 24 l'-I /i. 121 1-1/4 121 ... 

I 
... 

I 
... 

I 
... 

13 I 27 1-7/8 ,; 15S 1-7/8 155 · I· ... ... ... ... 
14 30 1-5/8 IS8 · i~s/8 ~58 ... I ... I . I ... 

I 15 I . 33 1-3/.4 180 1-3/4 180 
l ... I ... I ... I . fG I 36 2 248 . . .. I ... I ... I ... ... ... 
I 17 I 39 2-1/6 · 298 . .... 
I 

... ... ... . I ' ... 
18 I 42 2-1/4 . 344 ... ... ... . .. ... ... 
19 I 45 2-3j8 400 ... ... ... ... ... ... 
20 I 48 2-1/2 45S ... .. , ... ... ... ... 

4 . .. ii, I$ . .: ,x c; : . ..... , : _ a ... t •• au .:a eeca a 
IWAZJA!A 14 4f..,...,.. 

I . . I ! 
' ' 

rt_:./ ~-
~ 

.. 

E 
/ 
J1 

VI 
' ,, . f p_1pes 

·· than 

Cl; 

2i. 
; · effect 

inter1 
di E 

·22 
shall 

~ 3 1 

I 20 1 

r /38 1 

r 23 
be as 

~ 

Up to 9 i 

Up to 12, 
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9S 

62 

92 
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{ SJ,andard lengths A, B, C, Clas_s 
, / ~Pipes up to 9". bore . = 5 ft. 

2
. v t'· s of 12" and 15" bore = 6 f.t. or 8 ft. at op-

- · . tion-of the Con tr. 
Pipes over 15" bore · = 8 ft. 
Variation in thickne_ss and weight 9f 'A' Class p_ipe~. The 

pipes of 21" bore and above, thickness may be slightly more 
than. these specified with proportionate increase in weight. · 

Class of Pipes 

A. 

B 

C 

D 

C : 

1 

1 

1 

1 

Proportion by Volume 

B 

1 

1 

l 

A 

. 2 

t 

I 

l 

21. The internal diameter of any pipes throughout the 
effective length shall no where deviate from the nominal 

. internal· diameter by more than 1/8" µp to and including 19'' 
;I} ~eter and by 1/4" up to including 48 inches diameter pipes. 
· \V, ~2. The radial thickness of the wall of a pipe or fitting 

· . shall no where vary as under :-

Pipes Diameters Inches Variation in Radial Thickness 

3 to 18 ± 1/16 inches. · 

20 to 36 ... ±3/32 inches. 

·. /38 to 48 ... ± 1/8 inches. 

~ ..::J 23. The standard length of A, B, C & D Class pipes shall 
s. be as under :-

Diameter 

Up to 9 inches 

'.. , Up to 12-lS inches 

., - ' A.bpve 15 inches 

"· .- ,-,-_ .. -;-.....-;-; .. ..-~ ,.;---. t 4 i , ~~• ,.. ~- , 

CLASS OF PIPES A, B, C & D. 

Standard length 

6 ft. 

6 ft. or 8 -ft • 

9 ft. . 

.. _ ....... . -......... ·-·- ____ .,. ··-.. 

Length 

I • 

. .. 

., 

~ 



~ 

\ 

• 

. 4~ . 
/ 24. The intern.al diameter of the Socket or Collar of a 

Vpip~ shall be such that minimum clearance between the 
inner surface of the Socket or Collar and the outer surface-of 
the Spigot of the entering pipe, when the two pipes are placed 
concentrically shall be not less than the amount set in below 
for the appropriate dia~eter of th~ pipe·:-

No. Nominal Internal Diameter of Pipe Minimum Clearance between Spigot and 
Socket or Collar 

it 

3: 
t t • 

. ~ 10n 1 
.. condi1 

3: 
mould 
Janua 
of dat 
appro: 

---------~ hasbe 
1 3 to 9 inches ... 3/8", 

2 I 10 to :s inches ... I - 5/8" 

3 I 24 to 48 inches and above ... I 3/4' 

J. 25. The standard length of Collarsfo~ Cl~ssA, B CandD. 
pipes shall be as detailed below. :_:. . 

No. 

1 
2 
3 
4 
s 

CLASS, A. B. C. and D. 

Nominal internal Diameter of pipe 

.II 

3 to 12 inches 
12 to 18 inches 
19 to 36 inches 
37 to 42 inches 
43 to 4~ inches 

- --
Length of Collars 

6" 
8" 
9" 
10" 
12" 

\/26. 'The thickness of the wall of a Collar or a Socket 
sha.11 be the same as 'that of the appropriate diameter of pipe 
in ,;the respective class. 
V 27. All the pipes and fittings shall be tested for Hydraulic 
test, Absorption test, Crushing test, as per Appendix A with 
condition therein. 

I • 

V 28 .. Fractures or Cracks passing through the shall except 
that an end Crack not exceeding the joint depth or a fra~ture 
that at its deepest point does not exceed the depth of the joint 
or extend more than 10 per cent around the depth circum- . 
fejance shall make the pipes liable to rejection. 
J. 29. Allowable fractures or· Cracks mentioned above if 
exist in ~ore than 5 per c ~nt of the pipes, inspected s}:iall make 
the supply liable to rejection. 
v30. · Defe·cts in.tht;, judgement of the Engineer that indicate 

imperfect mixing, placing and curing shall maky the pipes 
liable to rejection. · 

e.l~ 
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31. Exposure of the reinforcement indicating · misplace- .. 
··lll:ent of reinforcement shall niake the pipes liable to rejection, ~ 
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'rhe supply of pipes or fl ttings shall be liable to rejec-

~ t10n 1£ they have not beei~ --to.-mat™ under suita,-\=tR-111-Ae-----
conditions for a period of at least of 6 -weeks. _ 

·" 

33. Ea.ch pipe and fittings shall be impressed while being 
moulded with the day1 month and year of manufacture e.g.,25th 
January 1955, or with other suitable ~eans 9f indentification 
of date. The character shall not be less than 3/4 inch high and 
approximately 1/16 inch deep. Where Rapid Hardening cement 
hawbee used each pipe or fitting made from such material shall 
also marked with the letter R. · · 

4. The manufacturer of the pipe or fitting shall furnish a, 
certificate, confirming the date of manufacture of-~he pipe or 
fitting comprising the order, in the form given below:-

CERTIFICATE AS TO COMPLIANCE WITH BRITISH 
STANDARD ,AND DATES OF MANUFACTU:g,tNG 

OF PIPES FITTINGS I 

We hereby certify th~t the 
concrete pipes/fl ttings supplied by us ~o your 

order No and referred to .in lDelivery Note 
No. Comply with B.S.S. 556 : 1945 and 
were made during the month of 

Dated the 
Signed. 

FIRM SEAL 
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 purpo~e of examining and 
sampling the materials, pipes and fittings and for supervising 
the testing and marking. . · · 

36. The manufacturer shall provide free of charge every 
facility and all labour required for such examination sampling, 
inspecting, testing, and marking before delivery. 

37. The manufacturer shall provide and maintain in good 
working order suitable convenient and accurate apparatus for 
testing sample pipes and :fittings. 

:a;. 

38, If the manufacturer fails to provide such said facilities 
at his work for making the standard prescribed tests embodied 
in B.S.S. the manufacturer shall bear the co~t of carrying out 
the tests elsewhere deemed fit.by the Engineer. 

39. The pipes and fittings shall be made to this specifica­
tion and B.S.S. and the manufacturer shall furnish a, Certificate :I· that the pipes and :fittings have been made in all respects in 

: . accordance and comply with the requir~ments of this ·specifi­
~ cation. ,., 

I' 

' 

} 
I • 
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~ APPENDIX A 

TESTS .FOR PIPES AND FITTINGS 

/The pipes and fittings shall be subjected to the followings tests :-
V Hydraulic TeJt-The Pipe shall _with-stand an internal hydraulic 

pressur~ 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 lbs. per sq. inch in 5 seconds, and fu]] pressure shall be 
mail},tained fo~ at least ½ minutes. · 

J Absorptior. Test-From each pipe selected, a test piece. of the full 
thickness of the pipe and approximately 4 inch square, all edges being 
broken shall be taken. · 

The test pieces shall be dried for 72 hours in a suitably ventilated 
drying oven the temprature of which as measured by a thermo~eter susp.ended 
centrally in between 185° and 204°F 85° and. (95°C). On removel from 
oven they shall atonce be weighed and immediately submerged in water, the 
~emperature of which is between 5811 and 64°F (14·4° and 17·8°C) for a 
period of 10 minutes at lhe end of which time they shall be taken out immediately 
wiped with a dry cloth for a period of½ ·minute, and again weighed They 
shall then be submerged in water again for a total period of 24 hours, at the 
end of which time they shall be taken out, wiped with a dry cloth and\\ eighed. 
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 
abs~rrption exceed 6· 5 per ~ent of dry weight. 

V Crushing Test-Each selected pipe shall be placed centralJy between 
and with its longitudinal axis parallel too, two hard unyielding bearers of 
6 inch width, with rubber packing 6 inch wide and 1 inch thick between the 
bearer and the pipe. The ·bearers shall extend the full length of the pipe. 
The total load shatl be steadily and uniformity applied starting from zero 
at a rate not exceeding 112 lbs. per ft. out any sign of failure for at least 
1 nµ'°nute to a minimum load of 1350 lbs. per ft. length. 
V 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 5r O 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 iested to the required pressure. 

v' (ii) For absorption Test-From each batch of 100 pipes or fittings or 
le~um ber three pipes. ' . . 

(iii) For Crushing Test - 2 percent of the pipes when the batch comprises 
500 pipes or less and if more . than that 2 per cent of the 'first sro and one 
pipe from every 100 or part thereof beyond this number. 

V: Conditions -Shouil;l all the pipes selected a~ in (i), (ii), (iii) above, pass 
the. test the whole of the pipes comprising the balchshnll be deemed to com­
ply witli this test. Jf one pipe fails the purchaser or his representative 
may se]ect from the same .batch a further similar number f~r testing, and if 
all such further pipes comply with the test the whole of the pipes comprising 
the batch including these which have passed the test, shall be deemed to 
comply with this test. If any one of the pipes selected from the retest fail, 

· t~en ~he whole of the batch presinted may be rej-ected: · 
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· No. 7·77 Hu_mes"teel Pipes. 

' 
General, pipe shall be laid in preference to C. I. or 

. steel pipe. . · · · 

2. The humes~eel ·pipe consists of steel pipes with lining 

D 
. 

1
• · · · nf 1/ to r cement .mortar lining inside and 

cscnp '00
• t 0 d Th li · · hall b · t :f 11 ou s1 e. · e rung s e cen n uga y 

spun on the· pip_es. . ·:· . . · 
. 3. The ends of the pipe shall be· provided by welding · 

S 
: t d k d M. S. Spigot· and Socket ends to the C.M.S., 

p1go an soc ets en s. f th · t · t t· ht care o . e pipe . o give ~ wa er ig 
metallic joint, which shall be protected by a concrete covering 
dudng laying. 

No. 7 .. 8-Large Mild Steel' Mains 
1. '\Vhere the main size exceeds 30" i/d M. S. Plates are 

General. fabricated into pipes by welding or rivet­
ting. 

2. Internal rivets should always be counter sunk. 
Method of rivetting. 

(a) For low pressure Pipes-Single rivetting with lap 
joints be adopted both for longitudinal and circular joints. 

(b) For High Pressure Pipes-Single or double butt strap 
joints with multiple line of rivets be adopted. For circum­
ferencial joints, single butt strap joints are quite efficient. 

3. The thickness of the 'plate shall be worked out both 

Plat Th. k as to internal pressure and external pres-e 1c ness. · 
sure. 

(a) For External Pressure. 

( 
6 1/3 

T = d. E P) 

Where t = thickness. 
d = Diamet.er of pipe in ft. 
p = Unifo~m external pressure in lbs Square 'ft. 

I 
E = Modulas of elasticity in lbs. Square inoh. 

(b) For internal Pressure. 
The thickness ·shall be worked out for hoop stress equal to 

twice the working pressure to allow for water hammer. 
4. Where the pipes are resting above ground, they shall be 

s t r p· · supported on a footing ·of bricks or concrete. 
. upp.:ir s or ipc:s. at .intervals of 2Q ft. to 60 ft. a.s directed 
by the Engineer-in-Charge. 

' 

l 
I • 
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6. ~xpansion jointf;l 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 rad,i.us to avoid damage to 
the metal by flexure. 

E:q,ansioo joints. 

6. Exposed pipes shall be . painted with light colour 
bitumastic.paint to. reduce heat absorp­

. tion. Painting. 

7. Protective lining of cement monter. 1 : 1 shall be given 

P 
• ,.._ • inside the pipes as required by the Engineer• 
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APPENDIX · ,· : 

PIPE LINING AND PROTECTIVE COVERING . . 
The A. W.W. A. specifications· (1908) for. .bell-and-spigot cas~.:iton 

. pipe and , fittings required:·.a , coating i-n-F0 :side and 
Pipe Uning and Pro- outside of coal-tar pltcli varnish. Castings arc. 
tective Coatings. heated to 300°F and then dipp~d 'for -at least 

· 5 min into vats cor.taining the pitch and a 11smaU 
amount of oil also at about300°F. A coating of about 1/32 in. isthusproduced 
for a single dip·. Asphalt is sometimes us~d in place of coal-tarpitch for ~ip­
coatings. Coal-tarpitch coatings are mor~ durable then asphal~ coatings 
for -underground water pipes after the pipes are in service, but_ they are 

· more subje·ct to damage in shipping .and handlip.g the pipes _because the 
temperature ~ange between the brittle and softening points of coal-tarpit.ch . 
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 Lgs unless 
more c ff~ctive coatings are specified. Flanged pipe is commonly furnished 
with dip coatings unless more effective coatings are specified' •. Flanged pipe 
is commonly 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 in~r• 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 mtneral 
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 a horizontal turning ~ig 
and revolved at high speed. A trough carrying n.e hot enamel is then inserted 
into the pipe and turned over, the coating being thus deposited on t"\l.e pipe 
surface to a thickness of about 3·32 in. The susceptibility of this co3. -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 hnnd brushing. The temperatµre of molten lead 
used for joints should be kept less than 800°F to prevent injury to Bitum-
asti c lining. · 

The American Standards Association tentative specifications ( 1930) for 
cement lining for cast-iron pipe call for minimum thicknesses of I/8in. fi,r pipes 
4 to 12 in. in diameter and 3/16 in. for larger siZ1!S. A satisfactory mortar 
may be obtained with 3 parts portland cement to 1 partsand. Pipe to be 
lined with cem!nt should not be pre-coated with tar or asphalt and should be 
cleaned thoroughly. New pipe is cement tined at the foundry by the centri­
fugal process, the method being similar to that u-ie:1 in applying Bitumac.tic 
lining. Fittings are lined by hand brushing. W 1en water is fl rst applied 
to cement-lined pip~ some free lim: and 0th.er materials are leached out of 
the cement and cause hardness and alkalinity in the Wlter. This eff~ct U(,lJal/ y 
lasts for only a few days ·but may continu~ if the water is s-.Jft and corrosive 
and result in the slow disintegration of 1h: lining. ·smaller pipes may be given 
hot tar dip coitings after the oement lining has set, but for larger pipes the 
expansion to the he 1t may result 'in hreakin~ the bond between pipe and 
cement. Bituminous paint may be used with ]argrr pipes. . 

Cement lining of small pipes:ln p]ece (up to 12 in.) may be -acer mp lishcd 
by ~be T~t7 Process,_ in which-mortar dumped into _a ~.ecfic,n of the pipe is ~hap­
ed into hning by means of a mandrel wldch: is pulled through the pipe. Pipes 

' .Jarge ,enough for .men to enter may be lined in place by hand or by a special 
~entnfu~al machme. · · . · ~ 

., 1 
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CHAPTER. 8 , 

PIPE LAYING AND JOINTING 

No. 8·1- ·Excavation and ':['rench~ for Pipe Work 
1. The lines of tr~nches for all pip~ li~es shall b.e carefully 

AHgnments of trenches, set out to suit the alignment of the pipe- . 
cover, etc. . lines. The trenches shall be carefully t.!!,m_ .. 

med at sides and bottom so that the pipe lines, when laid 
( except where the trench is cut into rocky ground) shall rest 
on the natural bed 9f the trench· t~pughout·phejr full length. 
Shallow joint holes being left fqi; the joints, :where necessary. 
vVhere 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 top of the pipe lines shall be k~pt at about 2'-9" and shall 
never be less than 2·'-6" clear exc.ept when for any special 
reasons the Engineer-~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' _:g",, unless for any special rea­
son<3 the Engineer-in-Charge may Fnd it imp~acticabl~ to do so . 
In special cases, for·exa~ple where the s,ubsoil is heavily im .. 
pregnated with corrosiv.e substance pipe lines.may occasiop.ally 
have to b~ laid. on the surface, if traffic and other conditions 
permit. In such cases the pipes shall be supported on dwarf . 
blocks of concrete, bricks or.stone wher~ necessary in the opi .. 
nion pf the Engineer-in~Charge at i_nte:rvals of 8 to ~O feet~ 

.J2. Unless otherwise directed or permitted, not more-than 
Lengths or trenches . to be 100 feet length of .any ·trench in built up 

k_cpt oprn. . ar~as. qr 300 feet in open country in 
ad"\'"ance of the end _of the ph>e lin~ a~eady laid shall b.e opend 
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at any time and all work shall be done in open trench or excava­
tion. :N,o tunnelling shall be done.excep.t with the consent of ·; 
the ~ngineer-in-Charge. · : 1 

..J 3. ,vhe~e n~cessary~ th~ contractor shall.support the sides 
Timbering or Pipe'Trcn- of the pipe trench arnd other excavation 

.11 ,:ring f1 
i.~·ed by 
tpa.rt ·o 
· imbe: 

ches. · by suitable~imbering-and the trenchsides 
shall be close timbered wherever tb:e Engine.er-in-Charge may 

.· so desire, ,without extra cost. Ordinarily timberi~g shall be 
removed as the .work proceeds. and the trenches are filled up 
after due test but i~ may be necessary jn certain-cases to leave a. ·: 
certain portion of the timbering in the ground in. which case the 
contractor shall be paid for the cost of such timbering at the r 
rate prov~ded in the · co~tract schedule, of rates; but if the ·· 

. necessity for ·1ea ving ·the, thµ.ber in h~s, in the opinion of the. 
Engineer-in-Charge, ariijen. from · c~relees~eEJij or ne~leot ~" 
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•· ·ta.ck ot s.1tu1, on the paP-t of the oa-n-trraetor, the-t-imbeP--S- ... - - - ­
ordered by the Engineer-in Charge to be left i~ the trench 
shall not be p~id for. 

· The kind and quality and dimensions of the timber used 
shall at all times be ·subject to the approval of the Engine~r­
in-Charge. The contractor shall furnish and maintain such 
planking; poling boards and wooden braces or stru~s as may 
be required to support the sides of the excavation and to 
prevent any movement of the ground. 

The EJigineer-in-Charge may order additional supports to 
be l)Ut in 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 suppoi'ts. 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 tlie E1lgineer~in-
Charg,e1 .. 1 

\/1:. The operation connected: with the removal of timber-· 
f . ing shall not endanger the pipe lines alre-

Removal O Timber. 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, etc., 
to -be left in shall not be construed 11.s creating any 
obligation on his part to issue such orderB" and his failure to 
exercise his right to do so shall not relieve the contractor from 
any liability in respect of damage to persons orpropertyoccur­
ring from or upo~ the work of laying the pipe lines, odcasion-

:111, ed by negligence or otherwise arising out of a failure on the 
part of the contractor to leave in place in the trench sufficient 

, timbering to pr~vent any caving in or moving of the ground 
:1: aCHacent to the bank of the trench. · 

~•r V w 5. The :ra.tes included in the contract schedule of rates 
Shoring up or buldings. for pkipe 13:yindgfworkh a:e inclusfivtehofb 3:1

1
1 

wor require or s or1ng up o e u1 . 
dingd along or near the trench which are likely to be endan: 
gere5! by the execution of the work. 
./ 6. . In excavating tl~e· tr~nches the roa~ metalling, stone 

Opening out tr n h ; or brick pavement, kerb1ng, turf, etc., shall 
e c es. be placed on one side and shall be preserv .. 

ed for reinstat~ment when the trencli is filled up .. The surface 
of ~·11 t~enches t?,roug~ P:ivat~ prop~rty sh;all ·1?~ restor~d an~ 
m.a1nta1ned to the · sat1sfact10n . of the owner and 1f he· 1s 
.dissatisfied, to the satisfaction 0f the E~gineer-in-Charge. 

The contractor shall grub ~p and clear the surface over 
the trench b).lt the cutting of any live fence or tree in the line 

..;w~ .. r..- s...,. '" --.ua an1 ~ .,.., - • . ' . 
',_ , ~ - ~ _,. , ' - · - -- ,_ _ _ - - • •• I 

I • 
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of trench shall he done with the approval of the Engineer~in- pipeE 
Char~. . . . allo" 
J'7. The contractor shall provide and carry out as part of . shall 1 

R l f f 
the contract all pumping, bailing out or ·" then 

emova o water rom · f l d • f ~ · pipe trench.es. removing o wa.ter a.ccumu ate 1 :' eer-11 
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 
payt\ble for such work. · expe1 
..j 8. The maximum width of trenches for measurement dire9 

W
·ct h r h . purpose shall be ta.ken as shown on the . V] 
1 t o trenc es. d' r ll . 1agrams .10 owing :-

I II · III Refillio 

For pipe lines up to For pipe lines For pipe lines belo'\l 
and Including l½'' 2,2½" and 3"i/d. over 3"i/d. '] 

ij~ MOID 

1-20" +DEPTH-+l l+-22" +DEPTH-+l l+-24'' +DEPTH~l the t1 
10 -ro 10 . descrj 

·~ 
" 1 
' poaiti 

-~} .me.di 
·~ shall .. . 
i~ ches. 0 

l 
'i 

~ 2Q ---+ 
1 q 

~ 2.2~ 
.,. 

+-24 _..., 

If the actual widths of trenchec; are less than shown on· 
the cliagran;i above, the actual volume of excavation only shall . 
be measured and paid for. If the actual widths are .greater ' 
than those shown on the diagrams above, the widths to be 
measured for calculation of volume of. excavation to be paid 
for shall be· in accordance with the above diagrams. 

J 9. The trenches shall be dug to such depth as the Engineer- ) 
• . h in-Charge or his authorised subordiate ; 
. Depth of trenc es. may direct . from time to time but the 

n:ormal cover shall be not less than 21 feet. The bottom of ., 
t~e trench shall be properly trimmed off to present a perfectly 
pla,pe surface ~nd all irregularties shall be levelled. Where 

1
! 

rock and large stones or boulders are encountered, the trench · 
shall be trimmed to ·a depth of at least 3 inches below the level 
at which t,he bottom o.f the barrel of the pipe is to be laid .and 

· filled ·to a like depth with stone broken to pass thro'll:gh a ½H 
sqreen a.uc1 well ra.mmed to form & fair and even bed £or the 

'I 
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~ I»f>es. J oint holes sh~xoa;vated to sucb:-dtmensions as wili· 
allow the joints to be well and thoroughly.caul.lFed. Joint holes 
shall be paid for on the basic.of actual measurel)lei1t subject to 
the maximum dimensions being to the approv.al of the Engin-

,. eer-in-Charge of the work. . . 
It is to be clearly noted that s4ould the contractoJ 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 
ilire~ · · 
V 10. Aft~r the pipe have been laid, jointed and tested and 

. proved to be water-tight, the trenches 
Refilling of trenches. shall be refilled in the manner de~cribed 
below. · 

The first foot of filling material immediately ab(?v.e and 
around every pipe shall be put round the pipe or thrown into 
the tre1J,ch until the ·same has been protected in the manner 
described above. 

After the first one foot or 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 
shall 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 fin~lly settled. All kerbing and other 
surface work, paving and metalli11g 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· privat~, caused by the trenches 
or other excavatiQn 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 
~~~ to the full s.atisfaction in all respects _o~ th~ o,vner there-

. /Where sluice valves, air valves, ~tc.; are to be fixed in the 
ground the d·epth shall be such as to leave the top.of spindle 
caps not less tlia.n 6" below the surtace of the road. 
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11. ·see excavation under Se,\·erage. . Chapter 13 of ·this , clam 
· v0Iun1e. . and 

Excavation io deep tranches crac 
and below water level. . ;, stro· 

/ ,.. ..-

y'l2. The various materials excava.t.ed .to b~ separa~ed and : ·i pipe 
M . 

1 
d stacked, so that 1n refilling they may be · - The 

atcna excavate . • l ·a · th d d th' d again re a1 1n . e same or er, an us an 
the least possible dan1age be done to public roads, cultivated All 

. fields, etc. !~ excE 
/' . . ~ 

~i3. Necessary fencing, boa,rding, · strutting, and watch- , r !hai 

L . h. d F . men shall be provided by the contractor · , urE 
1g tmg an encmg. t h" t "th t t t ~ ape< · a 1s cos w1 ou any ex ra paymen . · ~ 

He shall furhher provide red flag in the clay and red light in the .. ,_ ~nd 

night in the ends o'f excavated trench. · in de .· en 
"// 14. The contractor shall provide all safety measures, as · 

· instructed by the Engineer-in-Charge for•· 
Accidents and dam9:ge to the protection of p1·operty and life from 

the property and life. 'd d d . h any acc1 ent an amage wit out any 
extra claim and even after all the safety measures, if any acci- · 
dent or damage occurs it sha.11 be the entire responsibility of the 
contractor to m.ake good any loss or stand to litigations. 

J, No. 8·2-Laying and J~inting of C. I. Pipes . 

I. The pipes shall be laid out along the side of the trench, 
. each pipe in its proper position for laying 
with an extra pipe · after every 20 ' to · . 

allow for cutting. ,¥here the trench crosses a road or place ·-·· 
where such distribution is inadmissible, the pipes shall be stac- . 
keel ,in .heaps at· each end, sufficient ·to fill in the length. 
S1na.ll pipes below four inches diameter -may be stacked iu 
hea1Js at eyery 100 feet. . 

Stacking of Pipes. 

J 2: The pip~s before being laid shall he brushecl:throughout 
. . . to remove any soil or stones that may have1 

. Preparation of Pipes. accumulated therein, the inside of the socket 1 

'and outsic\e of the spigot being carefully cleaned. For small : 
pipes, they should be titled up to remove any accumulation .. 

J 3. The pipes shall be lowered singly (or in pairs if the~ 
. · Engineer-in-Charge shall so direct in writ-

Layi!lg of ibe"Pipes, · ing) into the · trench · and each pipe, before~ 
Specials and Valves. b . l ·a I 111 11 . d d" · f I · . e1ng ai , 1=11a 1ave a san , 1rt care u . 

. ly. removed from the .. inside thereof for which pu~pose proper ; 
brushes shall be used. cai~e bein!! ta.ken that the coatin!t is not · 
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clamaged. The pipes shall be slung a.nd struck mt.h&liammet· 
and also carefully examined to see that they a.re free from 
cracks and other defects a.nd after. ~hey are laid in the trenoh & 

strong plug shall be p~ovided and fixed to·each open end of the 
p_ipeli~es in order to keep them ~ree fr.om all.ext7a;1eous matter. 
The pipes shall be properly driven home and Joined together 
and shall be properly beclded throug~out their whole lengt,h. 
All pipes shall be laid perfectly straight £tom bencl to beµd.· 
except where the Engineer-in-Charge shall deem it necessary 
that the pipes may.be laid on the sweep according to the curva­
ture tn.ble given in Table No. 2, at paragraph.No. 16 of the 
specification. Pipe laying and joiilting shall proceed from one 
end of each pipe line, bu~ if such pipe line is intended to be laid. 
in or on sloping ground, the starting point shall be at its lower 
end a.nd the pipes shall. be laid uphill with socket ends leading. 

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

All tool marks on the s·ocke ts and also other marks a.nd 
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, etc., is included in the rate to be paid for jointing 
work, and no ext.ra will be allowed. All sluice va.lves, air 
valves, :tlydrants and vertical branches shall be fixed perfect .. 
ly vertical in all cases. All horizontal branches and trees 
shall be fixed perfectly horizontal: 

4: The socket joints of t.h..e pipes n.nd special castings · 

S k d
. . shall be made with lead and best white Pnikistai1i 

oc ·etc Joints. Tl · · t h 11 b d 1: f · . spun ya11.1. 1e Join s s a e ma e 1y orc1ng 
the · spigot en~ of one pipe into the socke·t e11cl of the prece­
ding one a ·gasket of spun yarn beiug then driven and caulked 
into the bottom of the joint to keep the pipes concentric. The 
gask~t shall either be driven in complete rings, the length of 
yarn to form ~ac~ ~ing being ca-re fully m.easure~ and cut before 
hand to ensure a good fit or, better still a sprral coil of yarn 
shall be inserted. In the former .case, care shall be taken that 
the joints of the successive rings do not qoi1;1cide. Each ring 
·shall be packed with a thin steel "yarning" tool a,nd then 

· . lightly hand caulked to ensure that the yarn is solidly pa,cked. 
No short pieeee of yarn forming les~ th&n. a, eom·pl~te· ring 
eha,11 be used. 

) .. 
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The yarn shall be caulked to such a depth as to leav-e 
clear the foUowing dept~!~easured from the faces of the 
sockets given in the table yo. r below fo! the lead joints:-. 

. . . VTABLE .• . .' 

• 

1/d of pipe Finished depth of lead joints · 
~ lf 
2y ~r 
3" .ili" 
4" , II" 
5" Jll" 

· unifo1 
r." ehisel1 

· -•~ vary 1 
1 the 1 

I/6th 

6" l¾'' 
7" l¾'' 
8" li" 
9" Ii" 

lOq 2" 
12" 2" 

5. The lead for the joint shall be melted in a suitable lead 
. h J • pot in a special grate or "devil" or over a fur-

Lcading t c oint. nace provided close to the joint. The outer 
end of the socket shall then · be closed ~ither 

by means of a thoroughly kneaded clay gasket· stifiened with 
a core of yarn in the case of small pipes, or by ~ hinged· iron 
ring or by a clip or asbestos composition ring fitted over the 
spigot a.gainst the face of the socket and· pulled up tight by · 
a thumb screw at the top of the pipe, a sma.11 "pond" about 5 
of 6 sqaute inches in area by about 1 inch in depth being for­
med in -the clay at the summit of the pipe with an outlet in­
to the top of the joint. The n1olten lead shall then be run in­
to the joint either from a metal ladle or directly from the lead 
pot to completely fill up the joint in one operation.J Care shall 
be taken to, have sufficient molten lead in the pot tor each joint 
before starting the operation. AU partially filled joints sh~ll be 
cut or melted out and the whole joints shall be refilled com­
pletely with lea.d at one running. To ensure that the joint 

: is completely filled with lead the "pond~' at the summit of 
tle pipe shall be kept filled to ~he brim in course of pouring 
the molten lead. 

• • I 

· The internal s~rface of the clay gasket or metal or a.s­
besto·s . ring shall be levelled off to leave a uµifor'm fillet of 

· lead projecting on ·the {ace of the socket all round to the 
_extent of ~1o·t less · than I /4 inch. . 

Before making· any joint, care -shall he t~ken to remove 
all thick bituminous ·materia.1 or coal tar from t,h?. r,mhwt end 
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I , , 
11 !~ : l_l I 

I 1 ~ 
I 

I I 
'1'. and from the inside of the socket. . Both shall .he thqr9ughly · 

olean,&d and dried before the joint is mad~. · i ;. 

6. After the leaci. h~s ·solidified- in the joint, the ~lay 

I 
gasket or the ring shall be r~moved and the joi~t 

Caulking. caulked by hammering up the .face. of the lead 
uniformly with a series- of at least three special oaulki:ag 
chisels, the thicknesses of the caulking edges of which shall . 
vary from a, little le.as than 1/~" to just u11der the_ width c;,f · • I . the lead joint shall be set back by caulking, not less than 

· I/6th of an inch inside the fac~ -0£ pipe socket . . . . ! . 

Ill 
T 

I 

I 

Each caulking chisel shall be kept perfectly .true on . the 
edges and the surf ace of the working face .shall be formed· a;t 
an angle of about 80° to 85~ .to the back of the tool. 

The finished face of each lead joint shall be smooth ' and 
uniform all rou·nd and shall not show any t,oql marks: . 

I 
· The caulking hamn1er shall be .of st~el with hexag911!LJ or 

oc~onal face, weight l½ lbs. w.itp. sµ~rt·"~ooden hapdl~. ' .. 
; / 7. These. shall, be n1ade using.1/8" rubber. insertion ~o~nt .. 
,v' Fl d 'J , 1ng discs accurately cut. The bolts of, tli~; JG>i,nts 
11 angc omts. t b . ht d t t· ·11· d ti . 
f · are o e t1g ene _ up sys ema 1ca y ·an ' 1 n1-

formly in such a manner tha.t the tension in all the bolts · 
shall be similar and there shall be no tendency to distortion. 
No bolt sh~ll be stressed beyond its elastic limit and no spa­
nners other than British Sta.ndard patte.rn shall be allowed 

.. 11 nor shall any appliance for lengthening the leverage of any 
~ ,t spanner be permitte~l. All flanges with their bolts shall be --. painted with 2 coats of pitch or tar to be provided free 0£ 

cost by the Engineer-in-Charge before the earth filling is done. 
. ·1· .. L 8. .All·bends shall b~ properly fixed and secured in the 
; _ \I ~~nds, trench so that no risk of movement thereof shall 

take place due ·to the thrust of the water. For this purpose 
· a µlock of cement concrete (1 : 4: 8 with brick ballast aggre.-

g~te) length about 2 feet, depth equal to the diameter of the 
1~ pipe and width being that of the excavation on that side of 
\ the bend, shall be provided on the outer side of.each bend, 
.} 9~re sJiall be taken to ensu~e ~hat each lead joint or flanged 
i_ .Joint 1s fully exposed so that 1t can be caulked or re-caulked 
i easily without interference due to the concrete blocks. 
_: / 9. After e_a~h section ~f the pipe line, has. been complet-
-V Testing. . edit shall be tested for water tightness before 
'·: · . being covered in. -This can J:>e done by clqijing 

water. The pressure should then be raised by means -of a 
valve, back flange, cap or-plug and filling the pipe with. wat.er. 

.} 
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The-·ptegsure s~ou~d the~ be raised by means o~ a· small. h~rid :I; . ~ 
force. pump till ~t register~ H;i per cent above the highest : ,:. Use or- , 
working pressure 1n the section, and the test pressure should i 
be ascertained by means of a reliable gauge. When the pipe ~ '_" · 
is laid on any appreciable gradient, the. test should be carried :: · plugg 
at . the lower end of the section. · Any leaking joints should _" ·. press1 
be made good, and the above test re.:applied· ·until no further : ; . · shall 
leaks are apparent. · : not b ... 

10.. TABLE SftOWING MINIMUM. RADll OF CIRCLES OF CURVA· ,B 0 
Turned 
joints. 

,, 

TUR_E TO WHICH B.S. SPECIFICATION, SPIGOT AND SOCKETED, 1 .... 
being 
three 
some1 

CAST IRON PIPES WITH PLAIN SOCKETS FOR RUN AND 

CAULKED LE~D OF VARIOUS DIAMETERS SHOULD 

I 
BE LAID 

Internal diameter Laying length Radius of circle of 
of pipe curvature. 

9." • 6 . ft. 150 ft. 
2½" 9 ft. 216 ft. 
3" Q ft. 216 ft. 
4" 

I 
9 ft. 216 ft. 

411 12 ft. 288 ft. 
5" 9 ft. 252 ft. 
5" 12 ft. 336 ft. 
f}" 9 ft. 252 ft. 
6" 12 ft. 336 ft. 
7N . 9 ft~ 290 ft. 
7' 12 'ft. 387 ft. 
8',. 9 ft. 329 ft .. 
s,. . 12 ft .. 438 ft. 

. 9" ~ ft~ 367 ft, 
~ {I 12 ft. 4:90 ft. 

10" 9 ft. ~06 ft. 
. 10" 12 ft. 540 ft . 

12" 9, ft. 4~0 ft. 
l2" .12 ft. aoa. ft. 

' 

il f.C 

. 1 

New Aqt 

. ). 

the jc 

Wb 
cloth, 

'Bj, shall · 
and b 

V 
of the 

c , shaJY 

·at v14 
Weight 

~ 
I 
I 



hand 
ighest 
hould . e pipe, 
arried 
ihould 
1rther 

URVA· 

:ETED, 

:le of 
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~. 
h. 

~. 
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'• 
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Us~ or old pipes 
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pip~s, when used, shaHlJ~. tnorougn1y teste<1 tor· 
s0undness and . craclte.d portjons cut out. 
Incrustation shall be scraped out, and all 
holes in pip.ft wn.lls shall be thoroughly 

plugged up by acrewed plugs and pipes tested under hydraulic 
pressure, equivalent to a head of at least 300 feet. The pi:ees 
shall then be dipped in hot Angus Smith's· Solution -and shall 
not beysed before one week. . .' 

\_,/!2. For turned a~d bored j~in~s, the joints shail be car~. 
Turned and bo1ed fully · cleaned and thyn s~eared with 
joints. 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 next pipe is 
sometimes slung on a rope and used for this purpose). 

13. Flanged joints shall be mo.de by painting the fo.cing 

New nangcd joints. 
of the flange with red lead freely n.nd 
bolting up evenly on all sides. 

A thin fibre of lead wool may be Y~ry useful in roakiug 
. the joints water-tight, whe.re 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 o~ter edges. 

Where the flange is not fully faced, :the packing shall be· 
of the famension of the facing strip only. 1 ts proper placing 
sh~oe tested before another _pipe is joined o~. 

v/ 14. The weight of C.I. pipes of Class 'B' and that of lead · 
w . h · r 

1 
d required fox jonting are given approximn.-

clg t 
O ea · · tely in the table given below :-

} 
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/. T~BLE 8°A 

SHOWING WEIGHT Or C.I. PIPES AND THE MATE.UAL REQUIRED PER JOISr ' 
FOR JOINTl'.\G THf M. AS PER BRITISH SfANOARD SPECIFCATIONS 

Dimensions I length 
of pipes or pipe 
in inches i in feet 

i 
----------

1 2 

\

-- ------,-,-~ .. 
WEIClHT OF EACH 

. PIPE Total Weight Weight' 
Thickness 1 • depth I of lead of hemp 
of pipe I 1· ] · . of socket per joint per joint 

in inche$ in inches 1 in lbs. in lbs. 
Cwt •. I Qrs. I Lbs. 

3 
; ,-4-1-1-1~---

5 6 7 
-·--
I 8 I 9 

--- --· 

i 

v3• 9' 0'38 1 0 17 3'0 4-5 0·25 I ""IV\ ~ /.. · I 

"""'4"' 9' 0 39 1 _.. 2 4 3 5·s 0'38 
s· 9' 0·41 2 0 4 3½ 1·0 0'44 

......... 6' 9' 0·43 2 2 6 31- s·o 0·44 
V' 7" 9' 0'45 3 0 9 

' .......... 8" 9' 0·47 3 2 24-
J9 .. 9' 0'49 4 l 9 

-~ 

v ' to• 12' o·s2 6 2 2 

/12• 12' o·s1 8 l 6 -

4½ 9·5 0 SU i,'qU 15"' 
4 12 0 0'63 2 90· 161 

4 13•5 0 69 2·90 18" . 
4 14"75 0·75 290 20" 
4 11·0 .1'06 2'90 21· 

14" 12' o·6t 10 . I 15 .. · 4l 21 '5• 1"38 3'25 22' 
15" . 12!' 0'63 . 11 . l 21 

. 
4½ 23'0 1·so 3·25 24' 

16" 12' 0"6S 12 2 7 

18' ' 0 69 12' 15 0 5 
' ~ 

4½ 24 25 1'63 3.25 , 26"' 
· 4r 31'50 2·01 3'10 f 27" 

20" 12' 0'73 17 2 11 . 41 34'50 2·25 3'10 28" 
21" 12'. 0·1s 18 3 2S . 4l 36 25 2'38 3·10 30"' 
22" 12' 077 . 20 2 8 5 38'25 2·so 3'60 '. · 32"' 
24"' 12' o·so 23 · 1 ... . s 41'25 ·2·60· 3"60 33"' 
26' 12' 0'83 26 0 4 . 5 44'50 2 84 3·60 36' 
27" 12' 0'85 27 2 13 . 5 46"75 2·94 3'S0 ' 33• 
2S'" 12' 0"86 28 3 20 5 50"25 3'06 3"50 40" 

~ 

30' 12' 0"89 31 3 . 26 s 58'25 3"22 3•40 .42 .. 
32" -12' ·. 0'9,2 35 0 16 5 63 0 3'38 3'40 44• '. 

.. 33" 12' 0'94 37 0 s 
·36" ' 12' 0'98 42 0 4 . 

·s S7•56 3"63 3'2S I 46' . . 
s 71'50 4•13 3'25 ; 48" 

-.-, -_.,. _ __ 
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TABLE 8-B , 
STANDARD WEIGHTS OF CAST IRON BENDS qJLLARS, TAIL PIEC.!S AND 

HYDRANTS 

:.-. Nominal · . BENDS TAIL PIECBS Hydrnnts ' ~ 
R JOl:OH 1 •ih1tfnal 

1 

Collars , · 3• for al, -< 

lNs . . . . ; .~·:::~ 90· 4s• 22v I_ ur Fla~eJ Fla~ged Hzcs ~ 
sot ct spigots I( 

C.Q.L. C.Q.L. , C~·Q. L. C. Q. L. C. Q·. L. C. Q. L. C. Q. L. C.Q.L. 
......... 3i 0 1 13 0 I 18. 0 1 18 0 J 18 0 1 4 0 0 27 0 0 18 0 • 2 18 

1t' Depth I , 0 0 25 IO 3 9 I • lp of lead · · \,,.,.,.4 0 2 4 O 2 5 025,025 0 1 14 0 1 8 
.nt in I 

034
1
0'34 0181108 I, lnch.!s , : vS" 0 2 27 0 3 4 0 2 7 0 1 23 

6" ...,... 1 0 4 0 3 27 0 3 27 0 3 27 0 2 23 0 2 7 0 1 16 l 1 1 8 

10 • .., ,,/1" I 1 2 1 0 27 I O 27 I O 27 0 3 7 0 2 18 OI°2511 2 7 . 
V 8" I 3 0 1 2 6 126,126 1 _01110311 O 2 14 2 O 7 I 

; I 2·00 'IH ~ 9• 2 0 7 1 3 14 1 3 14 1 3 14 1 1 0 : 0 3 26 o 2 26 I 2 ·t 13 
2·00 . 

v"lO" 2 2 22 2 0 25 2 0 25 2 0 25 1 1 14 1018 0 3 16 2 3 4 
2·50 . · I,,· 12" 3 2 1 2 3 23 2 3 23 2 3 23 + 3 27 1 1 17 l O 14 3· 1 25 
2"40 14" 4 1 23 3 3 22 3 ,3 22 3 3 22 2 2 16 1310 1 2 8 4 3 3 
2·40 1s· 5 0 27 4 1 25 4 1 25 4 1 25 2 · 3 6 1 2 26 1 2 24 Is o 2s 
2 90" . 

16' 5 3 0 4 3 17 4 3 17 3 0 8 4 3 17 . 2 0 19 t 3 16 I s 2 23 
2·90· 

18" 6 3 20 6 0 13 "6 0 13 6 0 13 I 3 3 3 2 2 20 2 l I I 7 1 19 
2 90 20' 8 2 13 7 I 25 7 1 25 7 1 25 4 l 6 3 1 24 2 2 21 18 2 19 
2·90 21· 9 3 15 8 1 6 8 1 6 8 1 6 4 2 13 3 2 27 2 3 17 9 1 8 
3"2S 22' Jl 2 1 9 1 0 9 1 0 9 1 0. S 2 3 4 O 24 3 1 16 10 3 27 
3·25 . 

24 .. 13 2 23 10 2 27 10 2 27 10 2 27 6. 0 16 4 3 2 3 3 13 ll 1 13 
3.25 26' 15 2 21 12 1 3 12 1 3 12 1 3 6 3 27 Tbe~e 
3·10 ti ~ize1, will ! . 27' 17 1 26 14 0 11 14 0 11 14 0 11 ! 7 1 9 $ be spec-
3'JO . :I! ial 

28'" 18 1 6 14 3 1 14 3 '1 14.3 t 7. 2 20 castiogs 
3'10 ii for 

30• 20 1 6 16 1 3 16 1 3 16 1 3 8 I 22 (h1cbno 
3'60 , •. standard 

32' 23 1 4 19 1 1 19 1 1 19 1 1 9 0 13 r·'ah .. . J·6o s are avail 
33" 24 2 7 20 l 7 20 1 7 20 1 7 9 3 S able. 

3"60 36" 27 3 11 23· 0 3 ( 23 0 3 23 9 3 10 3 13 
3·50 

·, ;i 38 .. 31 3 0 26 3 18 26 3 18 26 3 18 I 11 3 21 
J·so 40· 34 0 2 28 3 9 28 3 9 28 3 9 12 3 I 
3'40 42" 36 2 26 31014 31 0 14 31 0 14 13 2 20 
3'40 44• ·' 41 i 10 35 3 17 35 3 17 35 3 17 IS 2 26 

)I 3'25 · 46~ 44,"2 17 38 2 5 38 2 5 38 2 5 10 2 23 
3'25 48' 47 I 9 \ 40 3 10 I 40 3 10 I 40 3 10 I 17 2 2 -- -.:...._. 

I • 

I 
, 

..... :"" -
~ :lj -c:a:;a:; c:;-.~ - ,. 

I SllAbq ... ' 
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SHOWING STANDA •.D WgIGHTS OF C. I. PIPE TB8S AND ANGLE · . - ~ --

- SIZES 
Nominal 
internal ' 

I diam!ter 3• 4" 5• 6" 

- - - --Cast · 

~·· C. Q. L. 
0 2 27 

~4' O 3 19 0 . 3 27 
~s· 1 0 17 l o. 25 1 1 14 -Jf." 1 1 18 l 1 25 1 2 11 l 2 21 
../7• 1 2 16 t ' 2 24 l 3 11 1 3 22 
./s" 2 0 17 2 0 23 2 1 JO 2 1 20 
V°'9" 2 1 23 2 2 3 2 2 18 2 3 1 
V 'IO" 2 3 14 2 3 20 3 0 9 3 0 19 

. v12" 3 2 7 3 2 17 3 3 3 3 3 18 
14' --··- 4320 50 21 
15"' 5 l 13 5 2 14 
16"' 5 3 11 6 . O 13 
1s· 7 2 8 7 3 10 
20" 9 0 3 
21" 9 2 20 
2:2.· 11 1 11 
24" 12 2 25 . 
26 ... 
27" 
28"' 
30" 
32"' 
33" 
36" - 38"' 
40 ... 
42"' 
44" 
46" . 
48"' 

.. 
Nominal •• SIZES 
internal. 
diameter -·-

22" 24"' 26' 27"' 
l 

----ii .. - 14.312 
24' 16 3 2 
26' 19 2 4 20 0 10 
27"' 20 1 20 21 0 25 

. · 28" JI O 22 ---~ 24 3-8 
. 32" . 26 3 J 

33" 27 3 23 
3~"' 34 - 1 24 
38" ·37 0 7 -
40"' 41 1 12 
42' 44 . 1 1 
44 .. 49 2 9 
46" 52 3 . 13 
48" 55 2 26 ' 

. 

7" s· 

i 0 6 
2 2 4 2 2 21 
2 3 13 3 0 2 
3 J 6 3 1 27 
4 0 1 4 0 23 

5-1-27 -
5 3 21 
6 l 20 
8 0 17 
9 1 11 

10 0 1 
l1 2 20 
13 0 7 -

15 3 25 
16 3 11 
17 2 10 
20 3 13 

28' 30" 

--

9• 

3 0 17 
3 2 12 
4 1 7 

32" 

i· 
! ' 
!- -
~ 
l-

-· 
t· 
• 

Ii 

~f 

I 

J • 

-
; 

1 

10' 

3 3 , 
4 l 
n 
6 0 
6 2· 
8 1 
9 2· 

~ ,i. 

10 1 
lJ 3 
13 I "f -

' • 
~ 
i 

( 
' . 
' . 1: : 

~ 

', 
~ 

; 
f ' 
..! 

. , 

tl 

16 l , 
17 0 
17 3 
21 1 
20 0 

33' 

22 0 24 . 
26 2 0 
28 1 24 29 O 1 \ 

29 2 18 30 0 18 
36 O 23 36 3 l 

30 2. 

38 3 8 39 1 1S .. - :I. 

43 0 15 43 2 23' 
46 0 5 46 2 14 
51 1 16 SI 3 25 
54 2 22 55 1 4 · . 
57 2 9 58 0 2,0 ; 

., 
. . 



I 

• ,.. I . , 

9"' 

• 

3 0 17 
3 2 12 
4 1 7 

... 

32"' 

29 0 1 
30 0 18 
36 3 J 
39 1 15 

43 2 23 
46 2 l4i 
51 3 25 
55 1 4 
5~ 0 20 

I 

,!I; 

i 

10· 

3 3 
4 1 
5 3 
6 O 
6 2 
8 1 
9 2 

10 1 
11 3 
l 3 1 
16 1 
17 0 
17 3 
21 1 
20 0 

33• 

--
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- TABLE 8-D 

. BRANCHES OF BR1T1SH. STANDARD SPECIFICATIONS 

I - ---
- BRANCHES OP 

12' - l 14' 15' 

Iron Standard 

l 211 4 2 27 ---
3 6.0 ..4 6 1 9 

25 6 · 1 25 7 ·o 10 
25 6 3 26 7 2 11 
23 8 2 25 9 1 11 
17 9 3. 27 10 2 ·7 
7 10 2 18 11 0 26 

27 12 1 10 12 3 19 
23 13 2 27 ' 14 1 8 
8 16 2 14 . 17 0 27 

21 17 2 1 18 0 13 
21 18 0 llf 18 3 15 
0 21 2 12 22 1 4 

17 23 2 2 24 0 22 
. 24 2 21 25 1 15 

31 0 l6 31 3 11 
34 1 19 

~ I 38 2 21 
41 2 6 

36' 38' 40' 

., 

---

16· 

7 3 0 
9 ·2 7 

10 3 4 
11 l 23 
13 0 16 
14 2 6 
17 1 21 
18 1 8 
19 0 8 
22 2 1 
24 1 · 20 
25 2 12 
32 0 9 
34 2 18 
38 3 20 
41- 3 6 
47 ·O ··12 
so 1 13. 

\ s3. o 23 ,...,,. 

42' 

18'· 

10 0 19 
tr 1 16 
12 0 8 
13 3 1 
15 0 20 
17 . 3 23 
18 3 10 
19 2 11 
23 0 8 
25 0 0 
26 0 21 
32 2 19 
35 1 0 
39 2 23 
42 1 17 
47 2 24 
so 3 26 
SJ 3 8 

44' 

20": 

-Tees 

11 3 6 

21' 

12 2 22 
14 1 20 
15 3 1J · 
·1s-1-if 
19 2 2· 
20 1 3 
23 3 8 
25 3 l. 
26 0 22. 
33 1 22 

360. 4 
40 . 1 8-

48 2 23 
51 3 5 

14
3 0 23 

. S4 2· 18 .· 

46' 48' . 

. 

30 2 11 
38 0 1 l 
40 2 26 41' 1 25 

4S 0 8 46 1 22 
--

I 

48 0 0 so -0 16 
53 1 13 ss 2 2 · - 56 2 17 - j 
56 2 18 58 3 12 · 60 3 8 - . . 
59 2 10 61 J · 4 64 1 0 

4 , . • 

' 

l 
I • 
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T .ABLE 8-D-contd, 

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

Nominal I 
3• 

3 ... C'. Q. L. 

4"' 
5"' 
6' 
7" 
s· 
9• 

10• 
12" 
14' 
15"' 
]6" 
18" 
20" 
21" 
22• 
24" 
26" 
27" 
28" . 
30" 
32' 
33" 
36"' 
38" 
40• 
42' 
44• 
46"' 
48'· 

Nominal 
internal 

diameter 

I 

0 3 . JO 
l 0 1 
1 I 1 
1 2 0 
1 2 26 
2 0 6 
2 1 9 
2 2 23 
3 1 8 

' 

' 

22' 

22· 
24" 
26' 
27" 
28' 

20 0 9 

30'- ,_ 
32• 
33• 
36' 
3b' 

I 
SIZES 

4" 
I. 

5"' 6"' . . "I 7" 
I 

Cast 
: · :· .L ' ~ 

I 0 13 
I 1 13 1 2 4 
1 2 11 1 3 3 1 3 21 
1 3 11 2 0 2 2 0 21 2 1 13 
2 o, 18 2 · 1 10 i 2 J 2 · 2 21 
2 I 22 2 2 14 2 3 5 2 3 26 
2 3 8 3 0 0 3 0 20 3 1 13 
3 1 22 3 2 JS 3 3 7 4 O 1 
4 1 0 4 2 1S-
4 2 12 4 3 27 
5 0 0 5 l 17 
S 3 21 6 1 11 

7 1 2 
7 3 2 
8 l 24 . ' 9 1 20 

• . 
-- - __ .,_.., _ -

' 

" --StZ£S 

24' 26' 27" 28"' 

23 0 9 ' 
2S O 2S 27 2 22 
26 2 3 29 2 4 

27 1 1~ --- ., 32 1 8 

28 3 27 I 

31 0 2 
32 0 26 
3S 1 16 
39 3 14 

s"· :-.. . 9 ...... 

•,. 

Iron . . 
' \ . ,, 

-

2 3 20 
3 0 25 3 1 21-
3 2 12 3 3 2 
4 1 1 4 J 26 

S O 10 
5 l 23' 
S ·3 13 -
6 l 8· •. 
7 2 27, 
8 0 27 
8 3. 22. · 
9 3 19. 

. 11 0 .20· 
· 11 2· 26" :· I 

12 0 23: 
13 I 6 

I 

30" Jr 

36 0 25 
38 2 0 41 1 14 
39 3 15 42 3 9 

.:: ~ 1~ · : ·; ~ rn:· 
I. . . 

-----:....-----1----·· 1-------1-----:~ , -~ I 
40" 
·42 .. 
44" 
4r,• 

.. 48' 

~.,,--:- · • 

41 1 22 
42 1 ,JO 
44 . 3 27 ,. 
49 3 21 
·52 2 6 : 

l 

48 2 91. 52 0 1 Sl i -1'6 ; 54 3 26 
54 0 IO - 58 0 11 
·5'7 1 f 3 58 3 8 

· '60 J ,'. 5 · '64 0 0 

-( 

-
~;, ~ 

10 

I -

4 : 
5 · . 

6 
:, 7 

1 
9 I 

i~ 
10-i 
11 
11 
13 

-.4 
15 
16 
i7 
19 

3 

44 

--



~ 

9'-

1 21 
3 2 
l 26 -

.,. 

32" 

---

1 14 
3 9 

i!r 
-

0 1 
3 26 
0 11 
3 8 
fl 0 -

I 

-;i. 

.. ... ,, . 
4ij9 

- .... 
TABI.E°B•! 

BRANCHES OF.Bl\lTISH STANDARD SPECIFIC'AT 

OF BRANCHES 

10· , 12· 

1
_:_·13~ . r 1s· 

Angle 
l~L ~-I 
· Branches . • ' 

• I • 

4 3 6 
5 · 3 3 - 6 I 4 
b 3 9 7 1 12 
7 1 9 7 3 12 
7 3 21 8 1 l!l 
9 0 18 9 2 20 

10 1 14 10 3 20 
11 0 5 11 2 11 
11 3 )9 12 2 8 
13 0 25 13 3 5 

-1432f 15_2_( 
15 2 24 16 l 2 
16 l 12 16 3 19 
17 3 10 18 1 18 
19 1 12 19 3 24 

.. 
. 33• .. 

~ 

44 2 10 

I 

20 3 19 
23 1 13 

36'" . 

52 2 4 

55 2 3 

8 0 3 
8 

10 
10 
12 
12 
13 
14 

---16 

0

38' 

57 2 I I 

17 
18 
19 
21 
22 
24 
26 

-28 
29 

.. 

I 

3 18 
0 1 JO 1 27 
3 1 11 2 21 11 2 0 
0 6 I3 0 26 15 0 2 
2 21 14 0 1 15 3 0 
2 11 14 3 20 16 3 s 
3 20 16· 1:· 14 · 18. 1 11 
212 Ts o 26 20 1 12 
1 14 19 0 8 21 I 2 
o· 3 19 3 4 22 0 4 
2 4 21 1 21) 23 3 8 
0 11 23 O· 11 25 2 21 
0 7 24 0 16 26 3 6 
2 4126 3 9 29 2 25 
1 ·~ 30 2 17 33 2 26 
00,-32 2 l I 33-312 
3 20 32 3 0 36 0 14 

f_ 35 0 8 38 2 12 
39 1 26 4J 0, 19 I 
42 1 0 43 2 1 I 

I . 

. \ 40• I 42• 44' 
I 

. . I 

I --.. 

58 0 23 64 l 8 71 3 ll 
61 l 12 75 2 4 79 1 0 
64 2 15 79 1 24 
68 0 I s2 2 · 1s 
70 J 25 ' 

20... I · 21· 

---

I 

I 
15 3 11 

7 1 23 
8 l 2S 

20 6 6 
i2_0_ s 
22 3 23 
·23 l 1 
25 2 6 
27 1 16 

128 2 2 
31 1 23 
35 2 8 
35 2 17 
37 3 21 
40 l 20 
45 0 3 

145 1 ll 

46" ., 
48* 

I 

I 

85 0 13 

~ 193 3 13 

- Ill I I- , .. , .. p I • I .. ·-·· a, • ==- I l,::IZ:-·11 -· I , :II . 11~-D: .. • U9UI ,i=m.l ID -

·.~. 

• 

' 

) 
I • 

=~ 
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T~BLE 8-E 

SHOWING, STANDARD WElGI:ITS. OF CAST IRON TAPER PIPES 
------

SOCKET LAROE ENO 

--·-·-
lntemal bore I 

Socket 
end 

Spigot 
end I 

Weight 

So.CK.ET SMALL END 

Jmernal bore 

Socket 
end 

Spigot 
end 

Weight 

I ,, 

4 

5 

5 

3 

4 

3 

5 

4 

Cwt. qrs. lbs. 

0 2 8 3 

4 

3-

5 

4 

3 

6 

5 

4 

3 

4 

5 

s 
6 

6 

6 

7 

7 

7 

7 

Cwt. qrs. lbs."' 

0 2 6 

6 

6 

6 

? 
7 

7 

7 

r· 
6 

5 

4 

3 

0 3 5 · 

0 2 25 

1 0 0 

0 3 20 

0 3 12 

1, 0 24 

1 0 15 

1 0 S 

O 3 26 

0 2 25 •. , 

O 2 16 

0 3 24 

0 3 8 

0 2 26 

1 0 21 

0 7 

0 3 18 

0 3 

_____ , _ __; ____ • ______ --1-------1---------------
8 7 1 2 1 I 7 I s I · 1 t 19 

s -6 1 1 19 I 6 I . 8 . I 1 1 

8 S 1 1 · . 9 5 8 1 1 18 

8 4' 1 0 27 4 8 . 1 0 1 

8 3 1 0 20 3 8. 0 3 ---· ~ 

9 8 1 3 3 8 9 ·.- 1 2 2S 

9 1 1 2 18 7 9 1 2 

9 6 1 2 8 I 6 9 I 1 1 17 

9 5 1 1 . 26 5 9 1 1 2 . 
9 4 1 1 11 I 4 .9 1 o ----- --

10 9 2 0 9 9 10 2 0 

10 8 1 3 24 8 10 1 3 13 

IO 7 i 3 13 7 10 1 2 

10 '6 · ·1 3 3 6 10 I 1 2 . ~ ........ _ 

.. 

Intt1 

Sotket 
end 

101 

12 

12 

12 

12 1 

12""' 

14 

14 

14 , 
• I 

15 

15 

15 

16 

16 

16 

18 

18 

18 

20 

20 

20 

21 't 

21 

21 

22 
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TABLE 8-E-contd, 

WATER SUPPLY -. 

SOCKET LARO£ END SOCKET SMALL END 

Internal bort! I Internal betre 

Weight I Weight 
~eight •· Socket I Spigot I Socket Spigot 

end end end end 

l, qrs. lbs, 10 s 
Cwt, qrs. lbs. 

1 2 20 5 10 
C.:wt. qr. lbs. 

1 1 19 ., 
0 2 6 12 10 2 3 9 10 12 2 3 2 
0 2 25 12 9 2 2 18 9 12 

I 
2· · 2 7 

O 2 16 12 8 2 2 4 8 12 2 1 14 

0 3 24 12 7 2 1 19 7 12 I 2 · 0 19 
0 3 8 12 6 2 1 6 .6 

~--:: I 2 0 3 - - ---0 2 26 14 12 3 2 14 12 3 1 22 
0 11 14 10 ' 3 1 19 10 14 I 3 0 11 

1 0 7 : 14 9 3 0 17 9 14 I 2 3 14 
0 3 18 1S 14 4 0 )7 14 15 I 4 0 13 
0 3 8 1S 12 3 3 8 12 15 I 3 2 13 

JS 10 3 2 4 10 1S I 3 l 1 I 

l 19 16 15 4 2 7 -15 16 

I 
4 .· 2 0 

} 
1 5 16 14 4 1 15 14 16 4 1 5 I • 

18 )6 12 4 0 · 8 12 16 I 3 3 s 
0 1 18 I 16 5 1 JO 16 18 

I 
5 0 13 -- - -I 3 20 

I 
18 I 15 5 0 18 15 18 4 ·3 14 • 

2 25 18 14 4 3 27 14 18 I ·4 2 20 

2 3 20 18 6 1 0 18 20 I 6 0 15 
17 20 16 s 3 13 16 20 I s 2 3 

l 2 20 1S s 2 23 . 15 20 I 5 l 7 

0 14 21 20 6 3 24 20 21 I 6 3 14 ---
0 4 21 18 6 2 6 . 18 21 I 6 0 20 
3 13 21 16 6 0 19 16 21 

I 
s 2 27 

f 20 . 22 21 7 2 20 21 22 7 1 17 

2 "26 22 20 I 7 1 24 I 20 

· 1 
22 I 7 O - 11 

- •m:m::;a 22 18 7 0 6 18 22 6 2 9 

::.. -~ 
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TABLE 8-E-concld. I 'v 
WATER su;p PLY 

11:;,. 

1. . ' . SOCKET LAROE ENO I SOCKET SMALL END I; Joi~ting 
Joints. 

I nttrna/ bore I I Interial bore I joints . 
Weight Weight .pe ligl 

I Socket I Spigot I Socket Spigot . type t 
end end end I end _ ends o 

._ tapere 
Cwt. qrs. lbs, Cwt, qrs. I : bind t 

24 

I 
22 I ~ l 27 _ 

22· 24 8 1 9 : ness. 
24 2) 8 l 2 · 21 24 7 3 9 ~ every 
24 I 20 I g- 0 6 20 24 7 2 5 :_ by s~ 

: .shall l 
27 I 24 , I 10 3 18 24 27 10 3 4 · inch b 
27. I 21 

I 
10 0 16 21 27 9 2 ~. joint i 

27 18 9 1 17 18 27 8 3 
shall i"b 

I I 

l .30 i 27 ]2 3 ·10 27 30 12 2 

' yarns· 
30 24 11 3 12 24 30 11 2 carefu: 
30 21 11 0 ] ] 21 30 10 2 end: df 
32 I 30 I 14 1 17 30 32 14 l to 611Sl 

-- ------- materi 32 

I 
27 13 2 1 27 32 13 1 1l · be allc 

32 24 12 2 5 -- 24 32 12 1 . -mixed 
33 I 32 I 15 1 12 32 33 15 l 

·. lubrimi 
: when I 

33 I 30 I 14 3 8 30 33 14 2 R, 
33 I 27 I 13 3 24 27 33 I "13 2 genuin 
36 

I. f 
' 16 ~, thinni 33 16 3 22 33 36 3 

36 30 15 3 23 30 36 15 2 1 ' Tl 
36 I 27 I 15 0 11 27 36 14 · 2 ,_ tongs 1 

' is per£ 
40 I 36· 19· 2 4 ~6 40 19 1 1 Ne 
40, 33 18 2 7 33 40 18 0 .'

1 outside . --- -......,. __ --4() 30 17 2 8 30 40 16 3 ' 2. • 
1 : Flanges. 42 40 21 3 4 40 42 . 21 2 

·· shall 1J 
42 I 36 I 20 1 20 36 42 20 0 flanges 
42 I 33 . I 19 1 24 33 42 I 18 3 t • and us 
48 I 42 · 25 2 8 42 48 

I 
24 2 . for scr 

.t aerewe 
48 I 40 24 3 8. 40 48 23 3 1 ; the fl.a: 
dR , · ':al: .,, 1 -,c .,~ ..... .... .. . 



~ 

Weight 

7 3 9 .. 

7 2 s 
\ 

0 3 
,! 

4 .\ 

9 2 18 

8 3 
~ 

4 ! 
12 2 25 :. 

' I 
11 2 16 

10 """ 2 . 1 

14 l 7 
·---
13 1 1t 

12 l •• 
2 1 

15 l 10 J 
14 2 

l 
19 .1 

13 2 23 

16 3 
:, 

4 !, 

15 2 16 

14 2 21) 

19 1 11 

18 0 14 ·, 

----
16 3 26 
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_vivo. 8·3-Laying and Jointing ofG:I. and M.S. ..... 
1. All $crewed joints, both internal and external, shall oe 

Jointing Screwed examined before jointing, to ensure that the 
Joints. threads are perfect for the full depths of the 
joints. If there is any· flow in the thre.ads, the threads shall 
.be lightly gone over with the stocks and dies of the correct 
type to suit the threads, before they are joind. The screwed· 
ends of the pipes or specials to be-jointed, shall be very slightly . 
tapered so that as ~he joint is screwed up, the threads ~hall 
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 
in ch 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 EZmeared over the threads to act as a 
lubricant and to make -up for imperfectio~s in the t~eads 
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 watertigh;t against the test head of water. 

. No, red and white lead pa~te or cotton yarn shall project 
outside the ends of the joints. · 

2. In the case of pipe lines ]aid in open couµtry whether 
21 2 u a, Flanges. . ~ trenches or on the surf8:-ce, flanged joints 

shall be provided at intervals of not more than 500 feet. The 
flanges shall be screwed on to ·the p1pes in the same manner 

_ and using the same jointing composition as alre~µy described 
~ 1 27 1 .. ·_- fo~ screwed joints so as to be ·water tight. All flanges shall be 

20 0 J 

18 3 15 

· , screwed home and the end of the pipe projcctirig in front of 
~
3 3 10 

· · th~ flange faces shall be neatly cut off, filed and made perfectly 
22 0 24 

·, 

' 

} 
I • 
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smooth and. not to project ~head .of the faces of the flanges 
so as not to interfere with the accuracy of the joints. E~ch 
fianO'ed joint shall be made by inserting an accurately cut disc · 
of t~ugh multiply rubb.er insertion about 1/8" thick of appro­
ved quality between t4e flanges. The inner clh1meter of th:s 
disc shall be 1/8'~ larger than the bore of the pipe and its outer 
diameter l/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. T4e bolts and nuts for all flanged joints 
shall consist of British Standard mil<l; steel, hexagonal, t'ound 
and hexa,gonal. 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 Enginet:rr-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, reducers and other specials shall be pro-
Bends, Tees and other vided an.d joi°:ecl at points required by 
Specials. the Eng1neer"1n-Charge. 

All charges in direction shall be effected by means of bends 1 

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 for bidden to be u·sed. When any change of direc­
tion is at an obtuse angle, springs or speciaJ 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 fron or mild steel pipe of the ·same outer surface shall be 
·carefulJy protected against corros_ion· by bituminous coating. 
- An specials·such as tees, bends, reducers, sockets, etc., 
used in connection with pipe lines of British Standard water 
quality or. steam quality screw.ed and socketed pipes shall in 
every case· be of a q.uali~y descrip~ion and specification at 

. least equal to the pipes 11:1 connection with which they a.re 
in ~ended to be used. · 

"' 

J 

. ' 
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I 

' 
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t. Pipe laying and jointing shall proceed. from one end of 
l-ti----. . every pipeline, hr;t if such pipeline is in-

• Starting point for tended to be laid in or on sloping ground 

-ti 
'· 

-~ 
i 

.. 

P1pelaymg. . . ; .. 
the starting point shall be at its lower end 

unless for some special reason the Engineer-in-Charge orders 
otherwise in writing. . 

For every long pipelines where more than one pipe la~ing 
gang is intended to be employed, pipe laying operations shall. 
be allowed to be started at intermediate points to be seleo.: 
t~d by the Enginner-in-Charge. 

. . 
6. All pipelines in course of or after laying· and jointing 

Testing. but before being covered, shall be tested 
hydraulically, using a test pump fitted with accurate pressure 
gauge to the approval of-tho Engineer-in-Charge to 400 feet 
head of water, or such other test head {atleast 50 per cent) 
above the working pressure as shall be fixed by the ·Engineer 
in-Charge to suit the particular conditi.ons of the work. All 
pipes, specials and fittings with their joints shall remain per­
fectly watertight under the full test head for a period of r.i.ot 
less than one hour after the whole length of the pipe line has 
been examined and demonstrated t;o be watertight. 

7. Every pipeline attached to walls, floors, roofa or ceil-
Pipe attached to Walls ings shall be supported by galvanized hol­

or Ceilings der bats ]ll~ced securely into the walls, 
floors, roofa ~nd ceiling at intervals not exceeding 8 feet thr­
oughout its length clear of the wRrlls, floors, roofs or ceilings 
as the case may be as shaµ be fixed in writing by the Engin­
eer-in-Charge fo~ each particular case in order to facilitate 
periodical painting, coating or if necessary, provision of lagg­
ing materials thereto. _ 

8. Every pipeline laid through any walls, floors ceilings 

1 P
. or 1·oofs shall be arranged to pass sleeves 

S eeve ipes. . . f l d• t b dd d th . pipes o amp e 1ame er em e e. , ~rein 
to enable the pipelines to. pass easily o.ud freely therein. rrhe 
length of every such sleeve pipe sho.11 be of the full width or 
thickness of the wall and in the case of a roof, ceiling or ftool', 
shall be at . least l½" longer .than the thickness thereof and 
shall project t9 that · extent above the upper surface thereof 
unless the Engineer-in-Charge" orders to the contrary. Every 
sleeve pipe shall consist of a single length of British ~tandard 
water quality wrought iron or steel pipe or otherwise of a 

. steel or wrought iron pipe not JeEs than 1/4" thick to the 
approval of the Engineer-~n-Char~e. · , 

} 
I • 
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, No. 4·8--Laying and Jo;nting Asbestos Cement Pipes. 

1. The joining sha.U be done .by pfo.cing the rubber rings 
Jointing. on the spigot ends after slipping· the 
sleeves on them as shown in the figure which shall then be 
held by C. I. flanges firmly secured by bqlts. Care shall be 
t,aken to see that all the bolts are ~qually stressed. 

(See Fig. on opposite. page) . . 

2. The bends, Tees, etc., shall Qe of C.I without sockets 
Bends, Tees, Flaoges, and shall be jointed with straight p~pes 

etc. by means of C.I. Sleeve, with rubber rings 
and flanzes as described aboYe. 

,.J 

/ 3. C.I. Valves and specials shall be fixed to the pipeline 
. / Fixi~g ot' v.ilves by inserting C. I. spigoted to.il pieces. 
V t:p..:~1als • 

/ 4. Ferrule connection shall be given by any of the follow-
\,· 1 Ferrule connections. ing methods :-

( l) Service connections to water mains shall be made either 
by drilling and tapping the main after the p~essure has been 
shut off, or by the use of special tapping apparatus whereby 
the n1ain can be drilled and tapped and the ferrule introduc­
ed while the main is still under pressure. The latter method 
shall be used for trunk mains or in other ·cases where it 
would bo inconvenient to shut off the water while the conne­
ction is being made. 

(2) In order to make a ~ervice connection to an asbestos 
cmnent. water main, a malleable iron saddle piocc with a flat 
boss shall be first bolted round the main with a rubber washer 
between the 1nain and the boss. The boss and the pipe shall 
then be drilled and tapped together, giving a 1continuous 
thread through the boss and the wall of the main. 

. · (3) Cast Iron Collar-A ~ong collar which shall be shott 
· piece of cast-iron pipe by inserted into the run of the main. 
This shall t-h·en be drilled and tapped in the same manner as 
cast iroll main. · 

No. 8·5-:Specifica.tions for Laying and Joi.·: ting R.C C. Pipes. 

I. . No pipes shall be lowered into the trench till the 
excavation of the trench is done fully in acc_ordance with spec­
fic.ati<:>ns foi; "E.xcava~iop in soil othe1~ t,han R·o.oky and trench 
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.n · tor· Drahrage and; Water Works" or as per Excavath ,n :in!" 
der ot\1er appropriate sub-h~ad in aocordance with the site 
condition .and instructions of Engtn:eer .. in-Charge (Ref er 
Chapter-13 of .this volume). 

2. 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 pip~ or special before being laid, shall be -in:. 

spected with a view to see that it is free of cracks, obstruc­
tions and any offensive ·material inside. 

· 4. The barrel o_f large pipes shall be·cleaned· of any debris, 
mud, stone pieces etc.: 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 de~ris refuses to fall 
clown, 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. 

s·. When the pipe is to _be laid without a cradle the 
earth ~orm.ing the bed shall be carefully freed of stones, 
boulders or clods of hard earth. 

9. The botto:m 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. Ram~ng 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 6quai to 
at lea.st daub.le the length of the collar shall have to be dug 
out to enable the collar to be -2lipped 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 
01.1tside bottom of the_ pipe._ Whil~ filling the concrete on the 
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sides of the pipe to complete the ora.dle, the pipe shall be··. 
evenly bedded in t};te conc.reto so as to h1;1,ve a uniform sup .. 
port for it.s 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 jnto the trench 
· shall be fitted together dry on the surfaoe 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 th~n be brought 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 second pipe 
shall then be pressed tightly against each other by jacking 
with a jack of n.pprovecl capacity and .type. Before the collar 
joint is made, t.hese pipe joints shall be verified and check~d 
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 o~ suitable diameter not less 
than 3/4 inches and or as directed. 

18. After the pipe joip.ts as detailed in para. 16 above 
the gta.dients shall once again be tested by means of sight 
rails and bonning rods and .if found correct and true. to 
dra.wing then only collar joint shall be made. _ 
J10. The collar shall then be set up actually over Lhe 
joint, and brought into a concentric position over the pipe, 
by means of wedges driven at two or three 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 9f the collar fully before th1 mortar is 
:fi.11~9!' in from the other end. · · · · 
:/20. Th_e mortar shall be w~ll pressed, · rammed a·nd 
caulked into the· joi,nts with properly _shaped caulking tools 
and, hammers: The mortar when so caulked shall not allow 
a je'nd knife to b~ thrµst into it single handed .. 

"/ . 21. The whole of cement used st.all comply 'in all res­
pect with the provision of the B.S.S. 12 for Portland cement 

. (Ordinary). · . . 

':,,/ ··22.. No rapid hardening cement Rhall be · used for caulk­
ing . . 
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23. The mortar in the ioint shall be beaten into a fillet 
of roughly 450 slope and this fillet shall not overlap the face 
of the collar. No trowels shall at all be }1Sed for ·.ma.king or 

· finishing this fillet. The fillet may be rubbed very lightly 
wit..lk:aulki11g tool to level the surface. · 
/~ No surplus mortar or other ·roreign ·substance· shall 
proJect into the pipe from the joints. . 
v/' 25. . After the joints are made, the pipes shall be· · cleared 
from inside with a disc scraper attached to o. rope or rocl · 

. sufficiently long to pass the joint,s in a manner s3,tisfactory 
. j9,-the Engineer. - · · . 

26. For pipes larger than 21 inches ir1 diameter, t_he join­
ts on the inside shall be filled with cement mortar wiped 
sm~th and flushed with the inside surface of the pipe. · 
v27. The joint,s shall be covered with slightly moistened 
bag to guard against sun a.nd when 4 hours old shall be 
p~ck with moist, sand or earth. · 

The joints shall be cured for 10 days after they arc 
. i ma e. The part of the trench round. abo:ut the joints shall 
·• · be filled with earth and kept watered well throughout the 

curing period. 

/29. \\7here ground water is met with, flexible bituminous 
joints shall be made. A jute or oakum gasket shall be caulk­
ed in place to centre the joints and the hot bituminous fill­
ing at about 400° F shall be poured in the joint. A joint runner 
shall a.lso be provided on one side before pouring hot bitltmcn. 
v£o. All the joints shall be made in such a way as to 

\ :J render them watertight . 
31. No back filling _shall be allowed before the pipe line 

is tested and passed by the Engineer-in-Charge. 
32. Water shall not be allowed to rise in or about the 

pipe before the mortar of the joint has thoroughly set. 

· 33. The pipe lines shall . be tested hydraulically with 
heads specified for particular class of pipes. For "A1

' Class 
mains the .lower end of the drain will be closed by a proper­
ly fitted drain plug and the drain filled with water slowly to 

.. the required head of water which sha.11 be the head du3 to 
the head manhole filled up to t,he top or 15 ft~ whichever is 
less. Leakage exceeding 100 gallons per minu~e per day per 
inch dia. shall riot be allowed. The leakage will be reckon­
ed· after the pipe li1ie ha3 been soaked for 24 hours. These 
cQnditions ?f leakage apply to 'A' Cl.:.$3 main only. No leakttge 
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in other classes will be allowed after soaking for 24 hours. For-~ 
other cl.asses,. as directed. by_ the Engineer-in-Charge and in' · I. 
accordance with tho appropriate B.S.S. . ; :solved 

34. r:J;he pipes after being laid. ·n:n.y h? tested by a.ir: :wo.t;r 
rressure 1f thought pro~er by the Eng1neer-1n-Charge . . For from 
this, the _ends. ah3ll be ciosed· with iron plate fitted ~ith r1:1b-l 'ted Ii~ 
bcr packing rings and ~ir pressure shall then be applied w1th· , 
an air pump. If the pressu1'e remains constant at the re-·•; ~-­
quired pressure for one hour, t~e pipe line shall be passed: r>ia~et 

35. The contractor roust give one of the two tests (z.e.) · _ J 
hydraulic or Air whichever is prescribed in the contract. Bhlorinatc 

30. If tho line is unable to stand the test the Contractor ,. 
shall rectify and re-do if necessary the leaky joints at his 1 · : hlorinat( 

own cost until the line is able to sta,nd the test ancl appro- ·. n 
ved by the Engineer~in-Charge. ; . " V , 

37. The contractor shall provide all facilities for testing _ ,a.ppar~ 
including provision of t~s.ti?g equipment a~1~ labour free of; l '~

8'f,pec 
charge. In case, .such facilities are not prov1cted by the con- - ~a 

1 
g~ 

tractor the test shall be carried out at contractor's cost. . :va ve J 

38. vValk.ing on or ,vorking over the approved laid pipe- i tu~~~ 
line unless covered with earth to a dep~h of 12 !nches shall :not ~ ~ 
be allowed except as may be necessary 1n tamping andrefilhng. i ·e e 0~ 

39. Payment shall be based on the measurement along i ~nto ti 
the cen~re line of the pipeline after it i~ land in position. ,_ 
The u:µi't of measurement shall be one rft. · · 

/ 8.6-Disinfection of Water-supply main. 
V 1. In this country, disinfection of mains after laying , 

( e .eral. 
has not been attended to so far but ex- : 
periments and observations in many a , 

countries hn.ve attributed some-of-the water borne epidemic 
outbreaks to this .neglect. In the process of handling and 
placing it is inevitable that newly laid water mains will be 
polluted. The reasons of such pollution are careless storage 
on the street, before the trench is opened in · the trampled i 
mnd in the bottom of the trench, polluted water which may 
run into · ·the trench, shoes, ov·eralls, etc., which workmen 
push into the op3n ends of the pipes and forget to ren1ove 
then1. Every care should ba - taken to safeguard against ·· 
such practice. · , 

J I 2. . PrE:·liminm~ily each length of the pipes should be 

Ft l 
·. , . flushed or scraped to remove all accumu-. 

us ung or scrnr mg. · l t· f l a 10n o muc. - . 
3. Flushing or scraping cloes not wholly remove bacte-~f 

D 
. . f . . ria.l · pollution and contamination. 'The dis-
asin echon. ' • f • 1 1d b . d t b f h 1u ection s_1ou c ca.rr1e ou ·y any o t e 

. following methods, 

SU1'0 
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I. By adding chlorinated lime-Chlorinated lime is clis­
.....,,~ s~o--1v=-eo:-iJr a. \Yater tank ana 1s led into tn.e mains along with 
f water for a sufficient period to ensure ·complete-_ freedom 
't, from pollution. In general, the following a.mount of chlorina­
-- tecl lime for each 12 feet length of mains will be ·i:;uffi.cient._,;. 

r>iameter of mains in inches I 4 l 6 I 8 I 10 .I 12 . 

Chlorinated lime in ounces o·:;4 I. 0·1s - I l '33 I 2·09 I 3·01 
:r 
:~ Chlorinated lime table spoon fulls ½ I _:t I 2 I 3 ! 4 

~.,. ,, 
" vI1. _ B_y add~ng chlorine _gas-A specia:~ type por~ab~e 
~ apparatus 1s avahable for _ this purpose. The new ~a1ns 1s i tapped p.ear the_ valv.e at· the connetion to. the old main and 
~ a ½" gate valve 1s connected to a Corporation Cock. Tho gate 
1 vs.lve is fitted with a stuffing box through which small silver 
j tube will slide. The silver tube connects by ·means of a 

• ruhbar hose to the chlorine tank. As the new main is filled 
· : the chlorine is fed into the main, Since the gas is injec·ted 

int.o the main as· a result of the tank pressure, the water 
pressure into :the main must be kept at a, minimum. While 
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 
or chlorinateµ. lime is used, the chlorinated water is allowed 
to ren1ain in th0 main for 24: hours, after which the mains 
arc th@roughly flushed. · 

III. By adding bleaching powder-After the mains have 
By adding bleaching passed the pressure tests, they shall be 
powder. thoroughly scoured out ; and further to 

-- .ensure that the pipe system is free from injurious matter, it 
shall be filled with solu-~ion of bleaching powder (Calciun1 

· Hypocholorite) or of Pcrmagnn.te of Pota.sh and allowed to 
remain for 24 hours. After the period, the system shall again 

1 be scoured out an<l: filled with the water of supply ma.in. 
·- · Samples of water shall be taken to the Government Provin­

, cial Laboratory for medical test. Tho contractor shall pro-
~ vide the chemicals, etc., and make the necessary arrange­
t ment for these operations. I{e shri,11 produce the report 
; signed by the competent 1\1:edical or Health aut~ority thtit 
t the water is fit for human consumption. Should the report 
! be not satisfactory, the operation shall be repeated again and 
j again till a satisfactory report is obtained. 
l 
I ' 

I' 

I 

1 • 
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The contractor shall include in his rates of pipelaying all 

the· expences to be incurred in connection with the che:r;ni­
cals ant_~dical. t~st and other operations described under 
this su 7-ead. 

'8·7-Laying C. I. Pip1:s Submurged under WClter. 
A streamer. Harbour. 

1. A trench shall be dreged out in the channel bottom 1 

in which the .pipes are to be laid. The 
dredged bottom sha.11 . be left irregular if 

necessary, concrete· blocks will be placed to furnish a suita .. 

D1edging of trench. 

ble foundation. · 

2. A number of leD;gth of pipes will be joined together 
M 

1 
d r 

1 
. • on a barge and t,hen lowered to the trench. 

et 
10 0 

aymg. 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 ancl the 
connected pipe shall be lowered into the place. 

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 should.er 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, 

Flexible joint. 
resistent rubber gasket laid tipped, bolts of 
special high tensile cast iron (16 tons· to ai ~ 

square inch), and the joint shall be order~d with the pipes. 
6·. (1) Care should be exercised to see that the inside of 

M h d f A bl the socket and all other parts are entirely 
et o o sscm Y. f f .l' • tt · t bl · ree rom .LOre1gn ma er prior o assem y. 

(2) Slip cast-iron pressure_ ring over spigot end of pipe, 
so that ring flange is towards socket. . 

(3) Thread rubber ring over spigot end of 11;1ipe, taking 
care, when_ the rubber ring is fitted with lead ·tip, that lead 
is neai·est the spigot end, so that ca.st iron pr~ssure·. ring 
lead tip i::i fitted, the na~row face of rubber ring should be 

. nearest th~. spigot ~nd. . 
(i.1:) Fit·the special hooked bolts as shown and hold the 

· hooked end in position until nut is hand tight. Tighten each 

' I 
~ 

1" 

I 
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nut in turn steadily and evenly with the short spanner pro-
vided, using one hand only. · · - · 

Even tighten.~ng oj bolts is very importar:zt 
(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 lubri~ation -of · 
the rubber ring and of the spigot and socket joint faces shall 
be applied. 

The joint shall be so made that the rubber ,gaskets but 
against ~he interval shoulder, while the back_ of the external 
:flange is be-yelled back to form a seating for the hook of the 
special bolts. · 

Floating Pipes-For :floating pipes special fl.oats 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 ~ox or door pipes, in mains 

1. '110 facilitate the descaling and cleaning of water 
mains, Hatch Boxes or Door Pipes shall be pro­
vided at every de~ession 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 Iia.tch Boxes are very costly or not available, 
then only flanged pieces of 4_ ft. length shall be p,rovided 
throughout inste.ad. 

General. 

I • 

' 
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CHAP1ER 9 
9· l-PIPE SPECIALS 

External Fittings (Specials) 
/ l. (I) The val_ve shall wiihStantl test presmre of 300 lbs, 

I. Gate-Valve al'ld Sluice- per squnre inch and shull operate satis-
1 · Valve. . factori!y with 150 lbs. per square inch, or . 

I • 

w~ssure of the ma.in ·whichever is more. 
(2) The diameter of the water way sp.all not be l_ess than 

the pipe diameter. · 
(3) Tho go.tes in valves of 3 inches and below shall be of 

solid bronze. ' 
(4) The gates in valves ofdiarneter large_r.than 3 inches may 

have discs of cast iron but sball be proivrd with bronze rings . . 
(5) The valve seating thrust oearinJ, packing glands, 

gear ~pindles, wedging devices, guide rullers an<l indieator 
mechanism shall be of ·gunmetnl. 

"'(6) Valve stem, strm collurs aud nuts shall be mnde of 
manganese bronze having a. tcusHe s ~l'l ss of tW,000 1 bs. per 
square inch. 

(7) Stuffing-box shu.11 be packed with graphitcd hydrau­
lic packing made of jute. 

(8) ,vrench nv,ts shall be of cast iron 2 inches square 
(0) All ferrous parts of valve except finished or bearing 

surface sha.11 have three coats of bitumnstic pipe dip. 

( LO) A1ll valves shall be of insi~l·-scrcw type. 
{ 11) Gears of large valves may be of cast iron or steel 

if enclosed in an ·oiltight cast iron gear caso. · 
, (Figure on opposite page) 

(12) ·Valves 16" in size and larger, designed to lie ·on 
their sizes with horizontal stems, will ha. \TO tracks and rollers 
to o_yry the w.eight of the gate ~s it ~ ·Jves with the bonnet. 
.../ 2. For cases, where.a_ di~ibutionsystem, rece~ 

rressure Reducing by gravity or . through pfpes from a high 
Valve. press"Q.re district, hand. adjusted or auto-

.niatic pressure.reducing valves shall always be used to main­
tain 'co~ P,ressure on ~own filjream side of valves. 

Its sfructural sp·ecification shall be the same as for sluice 
val ")15 ·and gate valves. · · 
\/ 3. Check. valves will be util~d in suction delivery lines 

Check vahe. · of pumps, where flow in only one direction 
· ·is··required. They shall also be used in distribution system, 
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industrial fire supply ini o the Mnn:cipal dist.ribution system. 
~ l be of subst~l-1 cons!.ruction and th e los.s__:__o, __ ~----­

head prescribed must be gun.rant"cd by the su.ppliers. The 
gate or flap on the vane should be· easily n.ccessible for 
cleaning and repnirs. 
~ 4. Air valves i,.hall be placed at.every summit in the pipe. 

A
• 

1 
line to permit th~ .escape of air when the 

ir va ves. • • fill d d ft d · f ' · ' \ main 1s e , nn a erwa.r s, 1 any, a1r 1s 
carried in to the main 'J'hPy shall also be placed on longs.· 
stretches of nea.rly Jevel main~ ·They shall genern.lly, b~ 
ball valves lighter than water, which close the air vent, if 
air ycumulatrs · 

V ~. Scour valves shall be placed . nt the hot.tom of all 

S 1 
.' deptPR~ions for rmptying the main or. l~tting 

cour va ves./ t , d' t . ou. se 1men . 

6 . • / These are flap valves which shall be placeo on ascend-
R 

6 1 
ing parts of the main. Thev shall open in the 

e ux va ves. di~ection of flow but n.utotiin tica.]ly closP. if n; 
burst occurs and the water flows bn.clc-. (They (iiminish thA 
dam~e which JI?.ay occur at a burst by the escape of water.) 

v7. These shall be n.t the downstream ends of lonQ' length 

S 'r f ·1· f I of 'mains, or where water hammC'r mn.y 
a1cty o re 1e va ves, k · d h ta e place, so as to re uce to t e 

normal on any excessive pressure thnt may occur. 

1. Fire hydrants shali be:­
Fire hydrants. 

(i) Post type with a vertical barrel extending 2 1 o 3 
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 va1ve without excavation and that the valve remain3 
close«yin case of damage to the top of barrel. 

""'11. The size of the hydrants shall be 3 inches for single 
h~:: ;onnection, 4 inches for two hoze, 5 inches for three 
ho~u inches for four hoze connection. 
· 4 The friction losses shall be 1 lbs. per square inch for 

,250 gallons per minuto stream. · 
. 5. In case of post-hydrant the barrel connection, (which 
1:1hall, always be flanged ~hall be 2 inohes above ground $Urfaoe, 

. 1 . 
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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 dyclrant shall be capable of lubricating during 
the service. 

8. Barrel hydrant, heads valve gate and nozel cap shall 
be of cast iron · 

9. Outlet nozel, valve seo.t, drain valve, stuffing box 
gland~, and gland box, hut and operating stem shall be of 
bronze or any other incorrosive metal. · 

The main valve shall be faced with rubber or leather and 
in the case of slide gate tube shall have barrel rings. 

10 AU exposed surfaces shall be painted with bituma.s­
tic paint in three coats, to distinguish from private hydrants. 
'fhe capacity of hydrant shall be given _at hydrant top and 
nozel cap. 

11. All hydra·nts, shall be inspected annually, opened 
and clo~ed, lubricated rep~cked and repaired if necessary. . 

(See attached figure.) 

Taps, valves and mixing valves ~ 
92-Internal Fittings {Specials) 

1. e terms taps. valves and cocks shall be applied to 
fittings which control the flow of liquid or 
gasses. The term_ cock, bib-cocks and stop 

cock shall be classified as ~crew 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 e~ptying holers. 

General. 

The term coc-k has been applied to Qrass screw-down 
valves up to 2 in. size as used in domestic hot and cold water 
systems. Thet'ID·m shall include fitting of cast-iron or gun-
metal contrqlling large mains. _ 

2. v(a} Bib tap.-A draw off tap with a horizontal inlet 
Definitj6ns. and free outlet. · - - --
. · ~b) Hose tap .'-A bib tap with a screw or union on the 
· outlet for -the attachment of a flezinle. 

~) f illar. tap.-A dre.w of tap with o. vertical inlet and 
a ho,Jzouta.l 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 meana of connec­
tion for insertical free 01Jtlet, 

},,., 
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~) '·Screw down·, tap or stop .. - 1··- A ... __ -- -.L-- __ L __ 

~ closed l>y mean~ of a _disk carrying a renewable n6n-metaJlio 
washt-t:: which·'shuts against the water pressure on a seatin(J' 
at right-angles·to the axis of the screwed spindle which ope~ 
rates it. 

3. The .bokies and heads of taps shall be of brass or 

S 
.
6 

. gunmetal or hot pressings of brass or man-
. rec1 cations ' b C · h · 11 b f .· . · . . ganese ronze. astmgs s a e rom· 
metal poured into moulds whilst hot pressing~ shall be metal 
p~essed between dies. Pressings shall be smoother' a.nd shall 
_present a bet·ter ·appearance. · 
· . Spindles, glands, crutches, washer plo.-tes an Dli"s sh:ill 
~e of _brass or manganese. 

Taps shall have crutches or capstab leads as·. requb·eLl by 
Engineer-in.Charge, in the latter being m:1.rkcd hot ur CLild. 
T:he tap shall be fitted with an easily clran co,1 er of pr, ssL·d 
sheet metal threaded for attachment to the head . 

. The water way shall not be less than the areas of a 
circle equal to the nominal size of a tap. 

ThP. stem of the washer plate ·(some times oalkd a jum. 
per shall be loose when used on main supplies, where the 
pressure should be sufficient to lift the ':nlve from its seating 
when spindle pressure be rrleased . . 
· A tap -on low .pressure mains or distributing pipes served 
by cisterns shall 'have o. fixed jumper secured to the spindles 
by yArub screw. 
V ~ Bib taps sh;u be used only over sinks to fill and 

BibTaps. • ;· cistern or ·buckets and hospital baths·. They 
shalt-ife generally in sizes of¼", 'J/.->", ½1', ¾", .,,, l¼'', l½'', and 
2". The inlet shall be horizontal and shull ulway be with tail 
havj.ng external parallel thread. f . . 

..../ 5. 'l'hfse shall be draw _off·taps with a ve1 tical inlet a.nd· 
p·n · ·: . horizontal o'utlet. the nose of which shall 
,~ps. · .. · be down to give a verticn.l discharge. There 

shall be a flange o.n the· base of tho body"which shall rc•st on 
·t:he top·of a baith roll or la.vu.tory s}:iclf~ beneath this it shall be 
squo.ro in section .fi.tting the ta_p iHrltis Fi om th<' squnre portion 
thPr-e shall be a tail . 1½'' long sc:rewu1 ,, ith a parallel t11rend, 
ridiug o:q .'.Whic_~. 1:>e a bncknut for Ugh.tening to the ware.f 

The-servio~ pipe, according to materin.l, shall be connec­
tN~ to the tail w~th a J~a.d to. iron 'unionl copper to-irou 
\H1WP or mo.lle~l?le 1rQn i!o \ron qnton,· . 
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/Pillar taps a.re made in sizes ½", 3/ 4:"' and l". · -
J 6. (1'b.e.se are for use in 'baths ·and similer apparatu~). 

Globe Taps. 

These are made in sizes l·i0
, ¾", an~ l". 

The inlet shall have a.n internal thread, shall be · usually 
connected to n,. bent tail pipe which passes th.rough, and 
should have a union below, the tap hole. . 

v Stopvalves-Stopval ves shall be not made in sizes¼" ,3/8", J 
. · 1-'' 5/8'.' ..ll.'' 1" Ll·" 1½" and 2". (They 1c t'top vnlves :! ' . ' 4 ' ' 4 ' 

... · _ are intended for the isolation of pipe 
lines .and individual service connections to sink lavatories; 
baths n.nd w. c. cisterns when they facilitate repair and 
replacement or washer~) 

'l'heir tail~ shall bo mad-3 for. lead pipe coifriections with 1 

external parallel threads or with one end having external ~ 
threads and the other h,\ving _internal thread .Eis directed by 
Engu1eer in-ChargP.. · . : . 

V 8. These shall be ·used in factories and schools to avoid / 
S Ir Cl . T waste of water, and shall be :fi_xNl vertically : 

e osmo aps. J . 11 r h b h h 0 

or 1orizonta y. ' hey s all e sue t at . 
when the button heads is depressed the water flows and 
when the baud is removed the spring (?Ontrol causes the head 
t.o rise and water is shut off. 

These taps shall be used · fo~ low pressure service -only 
~xcept where directed o~herwise by the Engineer-in.Ch_arge 
in writing 

~. Taps shall be so designed that the wa:sher can be _ 
Special Non-Splash Taps. charged without turning off the stop · 
cocks on the supply pipe. They shall be on both screw 
down an~ revolving nozzle princ;iples. 

10 , These shn.11 both hot and cold service and have a · 

Supply Fitti'ngs 
~ ' L ~ l I 

. whep. ,wltll .fixing 

single discharge nozzle. (They are suit. 
able for baths, lavatory basins and sinks · 
is desirable wall fixing assists pre-fabrica. " 

tion}. , ( ' 

They shall usually have -swivel arm discharge pipes, ; 
(these '. being· useful for the supply to double sinks from one ~ 
central' fit.'ting) e:x·c:·pt when c.lirectcc.l otherwise. _.; 

I • I I 

11. Tap and valves shall be pl:ited with nicl~el or chro-
Finist~. mium (the latter is preferable'. uut should 

. 11bt, he Uf;ed in laboratoric5. and other places wh1::_r~ &Gid~ t\J.'.e 
• 1 ... ,. \ \ • . ' · 
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These sha\l be Rimilo.r ii1 cons! r-uction to stop taps 
--- - but-they-have stronger spm<l les and gunmetal. 

to gunmetal seatiug'H'. or asbestos renewa blc 
disc to gunmetal seating, instead of tbe washt·r, wa'5hcr 
plates, nut and stem. '!'be ends of these valves shall be 
screwed internals for iron and th~y sho.11 not usually be 
made with tails for lead. 
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CHAPTER 10 

CLEANING OR SCRAPING OF WATER \{AlNS (CONTRACT 

/ SPECIFICATION). . 

v' 1. Nearly all types of w·ater mains are affected by ~ ~4c 
. passage of tim·e . . Vegetables and anim_al 

Necessity. growth, inside rusting .a~d corroat9.~. 
and other impurities deposi~ed on 1he iriside of µio.fn·i.; 
which gradually go on decreasing the water par:sage a1 ea 
and discharge of main. This necessitates the occasional clean-
ing of ma.ins. . · 

2. In gPneral, denning or scraping ofmainsshall bedone 
lntcrval of cleaning or once a year. This period can, however, be 
scraping. . chnngrd hy the Engineer.in.Charge, as 
l)er c<'ndijions of different placP.s and quality of water. 

3. v(i) By discharging water under high pressure-\Vater 
h d r 

1 
• undrr high pressure, 200 P.S.I. in general, 

:W.cl O s O c eanmg. shall be pasr:ed through the mains in cases 
whe~-rusting or. other such effects· are not much predominant. 

/ 1 

y' (ii) Mechanical Process-There are two different types 
of machine .which should be utilized. 

(a) Hill hodgman or other make pipe Cleaning :&1:achine:­
(Fig. on opposite page). 

(b) Turbine Pipe Cleaning Machine :-
9-1'ig. on opposite page). 

v"4. All the tapping ferrules, hydrants, tees, valves other 
such things shall be removed so that the.re 

Operali~n or cleanin_g is no obstruction the pipe clearance. In 
or Scrapmg (Machan,- f 1 - S · h h 
cal process). IJlace o va ves, etc., tra1g t lengt of 

pipes shall temporarily be fixed. 
The hatch boxes shall be opened up or flanged piece 

1 rmoved. The scraping or descaling machine as described 
above shall then be inserted. Sufficient amount of watett for 
operatiun of machine shall be passed. In oa-se, where water 
passage sufiident pressure ca~ not be used, a cable should be 
-}Jassed by m~ans of a sp·ecial carrier. The machine shall then 
be c:arried through the main and the sufficient quantity of 
"'at.er, as already allowed will take away the scrapped dirt, · 
etc., which· ultimately be carried to the surface by means of 
a specially inserted vertical pipe at the other end. 

5. Havi11g thus isolated the main, a cable shall then be 
Provins the clenr . drawn through with the aid of drain rods 
diameter. or a cord attached to a ·wood and rubber 
pisto11 forced through tbemain by water pressure and a prover 

. . . 

f , 
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with over sized rubb~r washers.. or plangers be passed through 
the pipe. ( rhis methoa slia,ll be ugect,where the head is hr­
sufficient 'to drive the a·c~per, sa.v under· l ;j' :head~· :The pro- . 
ver indica.tea the largest . 4i.a~etei: of the lining s·craping 
m~chine, which can be usect arid also disQover_s the po3ition 
of.anr obst~Jwtionf? ).n the ma.,ih)~ . ~The pi:ove~.': which shall be 
slight-ly less in diameter .than the. pipe under treatmen~; ·~h~ll. 
cQnBist of a ~ardencd ste·el cylinder centrally held in the 
pipe by frat steel springs~ .. . . . . . ~. ·,-. -~ . 'i! • . . . . . . . 

The Contractor, O~er~~E·r i~oliarge; .. should ·follo~ th'c:} . . 
ma.in"·line·· with Rounding rod setethesoope in hand; st-qj_jping 
now and then and detecting (other_ the 's~raprr h:as· struck .... or 
n9t.,l ... ,When a solid,_. obstructi,on· is met with the .sqraping 
manhicfe can b~ heard~coning ag..riust it' witK a dull thud.' 

. • ?•. .. •.,-: • • \ ; , ~ • • • .. .. 1 .. 

. . JV):ien .this du\l thud~__id nottc~d.th~. pipe. ti:ack shall be 
opened anµ the P-ip~j~i '?trµ,~k. 1V!th:~ _few blows. of sle·dge·ha_,m. 
mer. However, in cases~ where 'tliese bfowsjS_r·crvcs·ilieffectiv·e~ 
a :whispt hay $hall be insertetl-la.t .. the hatch .... box.,·: :·\\71:len i~ 
11eaches the, scrape~, . it shalt form a species of .packing aµd · 
the extra pressure-thus generated will make .. ti'!~ scraping 
~?,c~!_n.e to. m~ve. If all ·thes:e met~ods fails, t,hen· the pipe 
shall be cut·~open to remove tbe cause 'ofobstruotiou . . 

.~ • . • : , •, : l •, • • ~I • .. • 

It shall be the duty of the Sub-'Divisiona.l Officer to see 
that the' corr~ct' bore~·test~ ! as . above is carried'. out in his 
1 'lo • o I 4 • • •" • • - 1 • • ,; • - ·•' . • • ""'t • • ; •• • presence. · _ · '','\",:::-. ,: · _. ' : · 

-··. .. • .a '• "J ... l • . .. . 1 t t• - • 
• t • • I ' I • ., .. J -; • 0 

· ; 6. ·. {The only difficulty lies in insertion of machine, ~hich 
~·draping operatfon· in is ·to be overQqme· by cutting . ~~~-- .. pipe· 
m:tins~ Not provided length ·.piece ·completing the operation us 
with • ha\ch· ·boxe$, ·or -b · t · : · 1 · · 1 · 
flange pfoces. , a ov~ and . the~: after , comp et1on, fi hng 
in a flanged piece of 4' length or tl, hatch: box:)"! ,:... . 
• • , . • # 

~ : '. • , ·' ' : I :· • • • • t •... • • " ; t t • 
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CHAPTER 11 

SPECIFICATIONS FOR \YAl:ER SERVICE ~iETERS 
':' . 

' •.: ·· 

~ .. 
CoNtRACT 

> I 

.. 

(i) l\J eters f.or all types shall withstand a pressure of 150 
1 bs. per square iHch. · · 

(ii) The m~,~suring _ chambers and cases of all meters, . 
shall be of bronz·e or nonferrous metal. · _ . -

(iii) The out~r case~·_ of disc meters of2in¢hes and smaller· .. 
size meters shall. be of bronze .- ,~ . . .( . ' 

(iv) Large m~ters m,ade of cast iron shall have preteo 
tivc coating of b(onze. :: . ,. 

(v) Gear trai1_1s and ~'trainers.shall be of nonferrous metal · _·: if""'" 
and measuring di$C and wheels be of vulcanized rubber. ·. 1. 

. . 
(vi) · The regis·t_ration\ of new meters shall _ be accur~te 

within normal -tes~ fl.ow limits il\ table given b~low to 1·5 .per 
cent for disc meters and to 3 p~r cent for other types. 

(vii) The registered- flow at minimum test -flow shall be 
not less then 9Q 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 l inches size ap.d 20 lbs. per square inches for vane .disc~ 
current and compound meters and 4 lb_s. per square inch for 
fire service meters. · · 

(ix) The ratings of meter shall be in imperial gallons 
unit with least cou~_t of 1 O:gallons. · 

(x) The meters shall , have removable - strainers which 
cou!d be eas.ily cle~ned, without . interrupting servicett for 
more than 15 minut~s. 

. (xi) The metersr shall i ' have necessary isolating valves 
for the purpose of ole'E;J.ning . strainers. . 

· · (xii) Th~ conneqtiug -erids of the meters shall be of the 
union or flange type. ' 

(xiii) All meters· shall be supplied with one spare and 
a set of be~~ing. 

. (xiv) The meter shall be capable of being lubric~tecl 
without dismentlement. 
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TABLE 11-A 

TEST FLOW LIMITS FOR COLD•WATER SERVICE METERS {IN GALLONS PER MINUTB} 

~, ~-,... . • 
Disc METRES CURRENT METRES COMPOUND METRES 

- ---------------
.Sjze 

Not,nal test flow Minimum . Normal test flow Minimum Normal test flow Minimum. 

limits ·· test flow limits test flow limits test flow 

_.,.. __ ----------------- ------·-
t 1 to 20 ! ... ... . .. ... 

! ito 3·) ½ t·· ... ... ... 

¼ 3 to so ! ... ... . .. ... 

•~l S ·10 100 l½ lOJ 
~ I J2 to 7 2 to 100 

:2 · 8 to 160 2 16 to 160 10 2 to 160 ½ 
. 

J 16 tQ 300 4 24 to 350 IS 4 to 321) 1 

. 

4 28 to 500 7 40 to 600 20 6 to 500 U· 
,. 

' 48-to 1 ,000 · 12 .... 80 to I ,4r0 30 10 to J ,000 3 . 

a . ... . .. 144 to 2,500 50 16 to· 1,60) · 4 

. ~ ·. 32 to 2,300 
.. 

16 ... . .. 224 to 3,830 15 .. 8 

-· . 
12 ' 

\. · . '320 to S,800 100 32 to 3,100 14. ... ... 
l . ... ... 400 to I I ,SOD 150 ... .. . 

-

--. - ; -

~ ~ 
Cl> 

,_. 
(& to':! - "01 •; I 
t; UJ . 0 

'. r;. 

Furn SBR VICI! M.ETR.ES 

- --
Normal test flow Minimum 

Jimits test flow 

-·-
... ... 
... .. . 
... . .. 
... ... 
... ... 

8 to 400 2 

-~ 8 to 700 · 2 

16 to 1,600 4 
' . 

, 2S to 2,800 1 
' I 

48 to 4,400 12 
. . 

48 to 6,400 12 

.. ... , ... 

-

~ 
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CHAPTER 12· · 

J12·l-WATER ~uPPLY Pul'ti_~~ 
·- . . . 12·1-General ·· -. 

1: · The various_. parts of the pumps :Coming.in con ta.ct 
. : · - · ·· rivers v, 

General Specification, -with water to be supplied from lakes vii 
Tube•wells V' \ 

in West Pakistan conf arming to the · analysis if suppli~d 
: · py the Engineer-in-Charge, a.nd if not supplied then clean 

water with a small percentage of fine silt shall be guarenteecl 
safe by the manufacturers against abnorn1at wear in tropi­
cal climates~ due t'o the abrasive actiori bf silts and ·other 
impurities usually found in this. area.. _ 

The wearing pa.rts ~f the pumps, i.e., we.aring rings 
impellers or bearings and shafts shall be of substantial cons­
truction and capable of being easily· dis¢,ounted fof the 
purpose of examination and replacement . . . In this respect 
horizontal ·spilt ~asing shal~ b~ 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 suppliers will be free to propose and·posi;· 
tion of pumps on the suction side where the pumps ·woukl: 
work most efficiently. · 

In the case of self-priming position a sluice valve of proper 
construction on the suction- side, of corrosion proof material, 
sha11 be supp.lied with .·the pumps to isolate it for purposes 
of repairs . . 8pecial- tools for dismantling the pumps and for 
replacement of spaces shall be i:;upplied along ,rith the pumps. 

T~e pumps sha,11 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, 

efficiency: and hotse power drawn, on the same X and Y axis 
on. the same graph sh~e~ :shall be supplied and th~ir accuracy 
with respect to -individual maohiµes guaranteed. 

All guarante·es w.ill be deeme4 to be held valid oply when 
10 per cent o'f the prfoe is kept in deposit with the Govern­
m~~t for a period of _six 1nqnths af~~r.t~e in~tallation of the 
macl?-ine during which period all the g-q.a.rantees except that 

, a.g~ins.~ .~bn?rmal wear. wil! .be·~peoifiedi. by ~h~ manufaotur~t 
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3. The pump shall stand the test enumerated in -the 
t HJitowingparagraphs :-- -- ------- --

During the whole period of the test careful observation shall 
be made in regard to :- · · 

(a.) Ser[ous .shock, hammering or vibration occurring. 
(b) Bearings running cool and with proper luprh.:ation·. · 
( c) Stuffing boxes and water sealing devices qperating 

satisfactorily and not allowing any leakage of air 
into the pump. . 

(d) In the case of aentrifugal or axial fioow purnps, 
rubbing of the· rotor occurring against' . the casing 
or neck rings. 

(e) The reliable and satisfactory action of hydraulic 
balancing device, if used. 

(f) The prevention of any escape of water bet,v~en the 
pump and the point of measurement of discharge. 

V{i) Elements of operating conditions-Three main el-· 
ments of operating conditions are : 

V (a) The quantity of water delivered by the pump in a 
given time. 

v (b) The total head. 
V (c} The speed. 

The speed shall always be maintained as nearly constant 
and as nearly equal to the sp~cified speed as possible. If the 
prevailing suction and delivery heads under operating condition 
are not the correct specified heads then if possible, these heads 
shall be brought to the specified values by suitable methods 
.applicable to the local conditions of installation. Throttling by 
a valve is the most feasible means ·to raise the head in case the 
operating head fa less than the specified' value, but should it be 
foun.d necessary to insert a throttle valve in the suction, line this 
shall not be fitted closer t.o the pump than ten times the diameter 
of the suction pipe. 

Each of the various measu.r.emen(s for a given nm shall 
whenever possibfa be comp~,ted by av1raging a s.eries of i.'istant­
aneous readings taken simultaneJusly at eq!lal time intervals. A 
note sha.ll be made of extreme fluctuations at any instant. A 
sufficient number of readings ·shall be tak_en in making an ob, 
servation, so that thf! ad:lition or elimination of a .single read·ng 
rep,esenting .a maximum s,ving of the instrument shall not affect 
the ~vera¥e by. more than 1 per ceiit, 

• 
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_ (ii) Mechanical and hydraulic conditions-(a) The 
pumping unit shall be in the best possible mechanical condition 
with all bearings, stuffing boxes and internal running clearan·ces 
properly adjusted. · _ 

All air leaks in the suction pipe shall be eliminated and the 
pwnp shall be free from foreign matter. 

Note-Special care is necessary to avoid the formation of 
air pockets in the suction pipes. Such pockets formed by coni­
cal reducing pieces can. be avo.ide_d by putting all the taper on 
the bottom of the reducer, keeping its top ho)·izontal. 

(b) Hydraulic condition- Unless otherwise specified. the 
temperature· of the water during the test shall not exceed 85° P. 
The water to be handled shall be reasonably free from .air, 
gases/or suspended solids. . 

vie) Duration of test-The duration of the test shail 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 si.-..: 
hours. Where a specification covers a range of perfor.mance, a 
m;nimum of five tests shall be made to define points approxi­
mately equidistant on the ·characterfstic curve. 

(iii) Measurement of speed and discharge-The speed ·· 
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) Tf:e standard m?thod 
of measuring head shall be to employ a water column or gauge 
glass giving a direct reading of S.urface elevation. Where this 
cannol be used, indirect methods may be employed, such as the 
use of a mercury or other fl,lid 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 arzd that of the water in the pump by . 
frequently draining the connection or determining the necessarv · ~ 
correction. · · 
· (b) Gauges and connections-Where accuracy is specially_ 

desired, and when· the head against which the pump is operating 
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 u~ed, it is recommended that drai.z cocks be placed 
imn1ediately below the gauges and that frequent tests be made to 
detennine whether ._th: pipe connections of ihe qauge are filled 
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with air OY water. With any form of ga·uge care shall be taken --, 
to elimina~~-if-si11aliJ tnTne connecting piping~ ·· ·· • · 
and to avoid the trapping of air in the connepting pip_e or hoses. 

Gauges shall be calibrated prior to dnd after the test and 
when calibrated and used, shall be in an uprighi po'Sition. · O_n 

• no account shall any Burdon type gauge be f(xed so that any 
strain is placed on its case, as its readings may thereby be 
seriously affected. ·. · 

Connections for the gauges shall be made on the suction and 
delivery pipes ili positionfree from likelihood of.the ,gauge reap- · 
ings being affected by curva(ure, re~triction> r_otation. . or impact 
effect of the stream lines, and shall be as short and_djr.ect q,s possible. 
Connections to taper pipes and bends are _undesirable; aTJ,d· ~01J.· 
nections to the top side of a pipe shall be avoiq.ed, as air fie.quen.tly 
collects there. The suction gauge con.qed.ti,o.n shall be placed at a 
distance of one to one-half pipe diameter fro,rt . t'*e . inlet :fl,ange, 
and the delivery gauge connection at a distance of one · to four pipe 
diameters from the outlet.flange. Ifavalveisusedforthethrottl­
ing the discharge, it shall be placed downstream of the delivery 
gaugeconnectionata·distance not less than three pipe diameters. 
The end of the connecting tube or pipe shall be flush with the 
inside of the condu(t in which the pressure is to be measured 
and shall have its axis at right angles to the direction of flow. 

· (c) Limit of accuracy of total head measurement-With 
the above precautions and provided the head to be measured is 
reasonably steady, an accuracy may be expected within l ·O 
per cent. 

(v) Measurement of power input-(a) Classes of measure­
men-ts-J'vf easurement of power input to the pump, that is the 
brake horse-power (B. H. P.) of the pump, falls into two genzra.l 
classes, Some measurements are those which in themselves 
determine the actual power or torque delivered to the pump and 
are the ref ore made entirely during the test, using some form of 
transmission dynomometer. Other measurements are those 
which involve measurement, during the pump test, of power input 
to the driving element and the previous or subsequent determination 
of the relation of the power input to the power output of this 
driving element under the identical conditions of the pumps test, 
thus by calibration deriving the efficiency of the driving element. 

(b) Corrections and.Allowances-The 'power delivered to 
the pump shaft when directly connected shall be ·the power output 

~ of the driving element. When not directly connected, corrections 
; shall made for tf1e losses between the drrving element. _and . the 

' 
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pump. In the case .of a belt drive the allowances for belt 1osse$ 
shall be taken as · 5 per cent unless an accurate determination 
of such losses_is ma</.e, on unless otherwise agreed between the 
parties concerned. . · · 

(c) Electrc motor and inslrumen1 s-/f a dynamometer · 
motor, or a transmission dy,:,,amometer, 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 te~ts of this motor are made with 
ever care and are frequently rechecked. Curl!eS shall be made up 
from the calibration tests translating kilowatts input into brake 
horse-power out~ur. Power input to the motor during a pump 
test shall then be measured in a manner exact lv similar. to the 
calibration tests, and rhe corresponding power ·output as shown 
on the caltbration 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 
efficiencp or electrical instruments, these 'shall be re-calibrated 
im,nefliately following the pump test. 

V{vi) Calculation of results, Water Horse-Power-The water 
horse-power is found from Equations 1 and 2: 

QxH 
W. H. P. =---........ Equation 1. 

8·828 
GxH 

W. H. P. =--..... . Equation 2. 
3·300 

where W. H. P.= Water horse-power, 
Q = Dischargg in cubic feet per second. 
G = discharge . m imperial gallons 
. ·minute. . ~. 

H=Total . Head' zn feet of water standard · 
· density. 

. Efficiency-The efficiency of pump is the ratio of the water 
horse,-power OU:tput to the brake horse-power input, or, 

. W. H.P. 
Percentage efficiency= - - x 100 ....... Equation 

. . B. H.P. 
where the ··values have been determined as described. 

(vii) Tolerances--(a) General-In. all commercial accept-' 
ance tests of pumps, a certain tolerance shall be allowed the ,nanu-
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facturer on his _guarantees to c·over in ·accurancies of the equa­
~ ...... -· ~ t~ions f or "discharge, errors of observation. and unavolclab/e 1ninor. 

in accuracies of the instrument emloyed. 
. (b) Tolerance on discha,rge 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 tole,:ance ~n. putnp 
efficiency shall normally be 2·-5 per cent ~hen the · discharge is' . 
determined by any of the standard m.ethod. 

E. G. should be guaranteed efficiency be · 5 per cent and 
the tolerance+2·5 per cent, the limiting ·efficienciesallowabl 
would be 48·75 per cent and 51 ·25 per cent. 

,.,1vo. 12·2.-Water-supply Pumps-Centrifugal Pumps. 
\.., 1. The casing shall be of volute type with end section and 

casir.g. tengential delivery unless directed, other­
wise by the EngineerRin-Charge. He should be of substa.ntial 
construction and shall have a pedestal cast integra1ly with 
the yump. 
\/'.· 2. The impeller shall be of cast-iron or Bronze and shall 

be fitted with easily renewal cast-iron 
Impeller. t· · · fitt d t th · d · sea 1ng rings, e · o e casing a. Jacent 
to the eye of the impeller. The blades shall be desigued for 
effi.cient performance. · 

~- This ·shal~ be easily accessible for inspection and shall 

S ffi 
have clear water seal so arranged to pre-

tu ng Box. t . f . . t th sen 1n gross o a1r 1n o e pumps_ through 
the stuffing box. 

4. The shaft shall be of substantial construction adequ­
ately supported by bearings of appropriate 

Shaft. d . b . I d t ·a .b es1gn e1ng so pace as o avo1 v1 -
ratio;a in the shaft at any speed. 

/ . 

v 5. 1 Foot valve. 
Accessories. 

1 Ga.te valve. 
1 Check valve. 
1 Flexible coup_ling. 
1 Priming funneL 
1 Pressure gauge including cock. 
1 Depression water indicators .. 

. / 6. A.C. -Electric motor 440 volt, 3 phase· 50 cycles water 
proof with tropical insulations Hori-

Motor. zontal . speed 1400-3000 R . P. M.~ · 
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496 · · 
Upto IO H.P. Squirell. cage and above that slipring 

motors shall be provided. 
Ampere and Volt mctor shall be supplied. 
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 light 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 sha.11 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 o_f continuous running for 

16 hours ~nd complete ~ccessqries, spare parts and set of 
tools, for erection i:paintenance, repair and dismantling shall 
be supplied with the motor. · 

9. Where diesel power drive ia required as stand by the -

Di:..sel drive. 
motor will be connected to the pump~ 
through V or flat b.elt, with suitable 

pulleys for the engine ~nd 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 _(exhaust), 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 paper, .one set of spares 
consisting one locking for valve lever, one gasket between 
inj~ction 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, dismantling, inspection 
and' repair and maintenance, shall also be provided. 

_ The fuel and oil consumption shall be stated. 
Complete·. insti;uctions including erection diagram for 

ere_ction, disman.tling, repair and running of the installation 
writt~n up in English and Urdu shall be supplied· free of cost . . 
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10. This shall . be watercooled ·horizontal slow speed 

D. 1- . -"(Mar.-l~-C6e-R:-P-~f;-)-high eomp-ressionn-· ----
1ese engine. . h b t ' h b . l · wit precom us 10n . c am er, sing e 

cylinder for stroke, single act.ing type with forced feed lubri­
cation and shall be capable of with standing abnorn1al wear 
for 10,000 hours. · The engine·shall ~c ra.ted 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 toge.ther with spa.re part list. · · 

The engine shall have all standard equipment and shall 
include all flywheels, air filter, fuel tank, fuel filter, hcn.d star­
ting crank with supporting shield (exhaust), silenClr, founda­
tion parts, casing for valve gear, one complete set of spares, 
consisting of socket, wrench<.s, socket oil car, screw ·driver, 
round pliers, ignition paper, ·one set of spares consisting one 
locking for valve lever, one gr.sket be.tween injection valve, 
piston ring, cirGlip for piston pins, lock. sheet for connecting 
rod packing for cylinder head. · 

Tempe·rature and oil gauge and other necessary suita.blc 
equipment necessary for erection, dismantling inspection, 
repa.ir and maintenance. _,. · 

The fuel and oil consumption shall be stated. 
Complete instructions including erection dia.gra.m for 

erection, dismantling, repair, and running of installation 
written up in 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 sk~tch of the pump house may bo 
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 mulUstage types 
· depending upon delivery head, with high · 

grade cast iron with axially and radially 
curved diffueers oas~1 or of the casing the indivi_du0tl stages 

Casing. 
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being held by steel through bolts, the pump being of sub­
stantial construction and the component parts being strictly 
in ~erchangable. 

. 2. The driving shaft will be of substantial constructions 

D
. . Sh f and adequately supported by intermediate 

rivmg · a t. t 1 b · ( "h ft 1 ) f gunme a eai:1ng s a s eeves o 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 
9f lubrication from the working platform from which the 
prime mover is located. The Thrust bearing for driving shaft . 
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 submitteff. 

3. Depth gauge together with indicator clock calibera-
D th ted in feet of water with necessary fittings 

ep gauge. will _be supplied with the pump. · 

4. · These shall be of high grade tensile steei of substan­
tial construction. 

J,haft column pipe. 

'-"' 5. One suction pipe of steel. 
Accessories. 

Two Foot valve. 
One Gate valve. 
One Check valve: 
One· Pre.ssure gauge with co9k. 
One set of pipe. 
One water level depth gauge with foot air pump and 

sufficient· length of pipe.-
One set of to·o ls. 
One set of the impellers of-bronze, 1 set neck beatings, 

1 set of distance brushes ·of bronze, 1 set of rubber lined 
bearing. . 

.. 6. Vertical 

E'ectric Drive. 

st.ands and storm. 
vVinding 

AC Hollow shaft electric motor, with non­
reverse br~ke, drip water proof, tropical ~: 
insulated, Robust construction to with ·, 

·Voltn.ge ... 
Frequency 
Speed · .. . . .. 
Out ·put at li3 degrees F 

Listed output ••• 

. .. -400 volts delta . 
... 400/440 volts. 
: . . 50 cycles/sec . 
... 1450/1700 rpm. 

1 To be stated by 
J supplier, 
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----Xhe--motor -sh&ll--be-£~lirel--{}a,ge-up-to 10 B-flP abo~...._~~-
that slipring. . · . 

7. (a) Starter for squire! cage motor. 
Starter. 

Motor protection switch, sheet steel clad equipped with 
ovel'load and short circuit releases provided with one h~nd 
lever, and red war-ning light. 

\ 
(b) Starter for slipring m~tor . . 

One oil drum starter. 

One motor protection swi~ch, 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 brush~s in case of slip ring motor . 

The brushes for above 15 H.P. motor shall be liftable. 

9. vVhere diesel power is required the motor will be 

Diesel drive. 
connected to the pump,_ through a gear 
head and clutch box allowing the motor 

to run ~he pump with gear_ in the nentral. 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. 

IO. San1e as for centrifugal pumps. 
Diesel engine, Acces• 
sories spare parts. 

11. (1) Discharge in g~llons/minute. 
Information to be 

supplied to the Manu­
facturers. 

(2) Lift above well. 
(3) Suction lift maximum and n1i11in1um. 
(4) Analys_is of water, if any. 
(5) A diagramatic sketch of the pump house n1a.y be 

supplied to the fi.rn1, who w.ould submit detailed clr~wing . 
i\..)r location of v-~rious unit, 
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(6) The diagram shall inplude.. the sketch of borehole· -
showing diameter and its divergence from the vertical line. 

No. I2·4-W£.ter supply pumps-Submersible pumps. 

1. These pumps shall not be used in case the horse power 
of the motor exceeds IO B. I-I. P. or where 
there is a liability of the constant drop 

in voltage, and where the water ha_s apprepiable silt contents. 
General. 

2. This shall be only used with.AC, 3 phase, 50 cycles 
maximum speed 3000 R. P. M. sean1less steel rising main. 

3. Special cable length-
Accessories 

Two cable connectors. 
Twenty cable clamps. 
One set of mounting clamps. 

One gate valve. 
One pressure gauge with cock. 
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 clad with no volt release and overload releaser, includ­
ing buii t in a rnete.r .. 

One set. of spare parts. . . 
4. Same as chapter 12·2 and 12·3. 

Information to • be· 
. supplied to Manu-

r~c;turef~. 
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CHAPTER 13 

EARTHWORK 

13·1-Earth work for sewers · manholes, junctions, 
Chamber.s, Flushing Tanks. Drains in ordinary soil above 

subsoil water )eve/ . . 
1. The sewers are to be laid to the alignment and gradi- . 

Al
. d d ents shown on the drawings, b.ut sujet}t to 
1gnment an gra e. · h d.fi · l 11 b d d sue mo 1 . cations ·as s 1a e or ere. 

the Engineer-in-Charge from.time to time to meet the req1iire­
ments of the works. No deviations from the lines, depths 
of cuttings or gradients· of the sewers shown· on the plans 
and sectiQns 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 

grade and in straight lines between 
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 fix.ed 
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 mea.ns of accurate "Dumpy" or 
other levelling instruments. The sight ra.ils 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 sewers and other works according to the drawings .and 
with any instructionshe may receive from the Erigineer-in­
Charge from time to time during the 1,)rogress of work through­
out. He shall also provide, at his own cost and charge 
all labour and materials necessaryt~ enabletheEngineer-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. '!'.he 
rails and boning rods ·shall be suital:>ly planed accurately 
and no warped or otherwise defective or damaged sight rails 
or boning rods shall be allowed. The sight rails shall be secured 
to the posts by heavy wrought steel clamps to the approval 
of the Engineer-in-Charge and in such manner .that they shall 
be fixed immovable to the correct line a.nd level. All boning 
rods and sigh trails shall have the centre }ipe accurately marked 
thereon by a thin saw cut and shn}l be painted blick and white 

Setting out sight ra_ils. 

. to the requirements of the Engineer-in-Charge. All boning 
rods shall be suitably shod with iron. At least four separate 
sight ~ails shall always be g;iaiIJt.ained ip.correct level and 
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aligment along the lin'3 of sewer at every place where construe- . 
tion work is proceeding ancl the alignment and level of the sight · 
rails shall be checked by level and line at· least twice every 
day to ensure that no disturbance or interference of the 
alignment and lavals hg,s taken place. Wherever re quired, 
the Contractor shall ereo·t and maintain such additioual sight 
rails as the Engineer-in-Charge shall direct. The Contractor 
shall, at all timea, see that his workmen or other unf1'uthorized 
persons are not n.llowecl, accidently or otherwise, to tamper 
on interfere with sight rails or other alignment or level marks. 

All bends and curves shall be set out mathematically 
in a manHer to be approved by the Engineer-in-Charge and the 
Contractor shall provide, and n1aintain 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 ~ngineer-in-Charge shall require from time to time. 

The excavation for sewers and works shall be done in 
Excavation to be done open cutting unless the permission of the 
in oppen cutting. Su per intending Engineer for the ground 

. to be tunnelled is given in writing. Where sewers have to be 
· constructed along narrow passages, the Superintending En­
gineer may or<l.er the excavation to be made partly in open 
cut and in such case, the excavated spoil shall be removed at 
once so a.snot to block up the passage, and shall be brought 
back,J,ter on for refilling the trench or tunnel. 

V 4. The excavation shall be made in such lengths and of 

I [. E . such widths as shall, in the opinion of the 
Lenl!l 1 o xcaval1on. ·E . . Ch bl h 

~ ngmeer-m- arg~, ena e t e sewer to 
be properly constructed. Unless o~hem4rise permitted by 
Engineer-in-Charge, not more than 60 'teet .of any trench in 
a.clvance of the encl of the ·built sewer shall be open at any 
time and unless written permission to the contrary is given 
by him the trench shall be excavated to its full depth for a 
distance of at least 16 feet more than the minimum length 

· of sewer pern1itted to be laid in it. 
, . 5. In excavating the trenches, etc., the soling, road 

0 
. 

1 
metalling, pavement, kerbing, etc., and 

penmg out trenc 1es. f • b ] d 'd d · tur 1s to e p ace on one s1 e an pre-
served for reinstatement when the trench or other excavation 
shall be fille.d up. 

Before any road metal is replaced, it shall be carefully 
· shifted. The surfaces of all trenches and holes shall be restored 
and . maintained to the satisfaction of the Engineer-in-Charge 
and of the owuers of the roads or other property traversed 
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ano the Contractor shall not cutorbreakclown liYe fence or 
trees in the line of the proposed works but shall tunn_el 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 a.U other incumbrances affecting the prosecution of the 
work and shall remove them from. the side to the approval 
of ~he Engineer-in-Charge. 'Ihe Contractor shall keep all 
e.xcaVR,ted spoil sprinkled wi~h water· during the execution of 
the work so-as to prevent any dust nui~ance.. 

.... . 

6. The Contractor shall not occupy or obstnict by his 
oper~tions more than one-half of the width 

Obstruction of roads. of any road or street and if insufficient 
space shall then be left for public and pri­

vate transit, he shall remove the materials excavated 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 ~11 times. 

7. All nigh~ soil, filth or other offensive matter met 
with during the execution of the works, 

Removal of filth. · immedi~tely it is taken out of any t,rcuch, 
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 put hYbo carts and removed 
to a suitable place to be provided by the Contractor. · 

8. The trenches shall be excavated to such depth tha.t 
the sewers shall rest ou conerete as des­
cribed in the several clauses relating 
thereto and so· that the inverts may be 

F.xcavation to te 
dQnc to proper depths. 

at the bvels given on the sections. In bad ground the En­
gineer-in-Charge· may order the Contractor to excavate to 
a greater dept.h than that shown on the drawings and to fill 
up the excavation to the level of the s~wer with concrete, 
J)roken, stone, gravel· or o~her materials. For such extra 
excavation and con~~ete, broken stone gravel or other matoria.ls, 
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 dontractor 
should excavates the trench to a gr·eater · 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 co_ncreto at th~ Contractor's· own costs 
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ancl charges, to· the requirments and satisfaction of the ~rigi.­
n eer-in-Oharge. 

9. After the sewer or other work has been constructed 

Refilling. 
and proved to be wa.tertight, the trench 
or other excavation, shall be refilled . 

The utmost care ~hall be taken in doing, this, so that no 
damaged shall be caused to the se:~er and other permanent work. 
The-filling in the haunches and up to two and a half feet above 
the crown of the sewer, manhole, junction chambers and other 
work shall consist of the finest selected material, placed ca.re­
fully in 6" layers and flooded and consolidated. Af~er this 
has been laid, the_ trench and other excavation shall be refilled 
carefully in 6" layers with m3,terial taken from the excavation, 
each layer being watered to assist in the consolidation, unless 
the Engineer-in .. Charge shall otherwise direct. 

10. In the event of the ·surfacing materials excavated ( 
from the trenches and other excavations l 

New surfacing bei~g insufficient to restore the surfaces 1. 
Materials. to the satisfaction of. the· Engineer-in- ., 

Charge, the Contractor shall made up the i 
deficiency with mR.terials equal in quality to that which was 
removed and if the old materials a:;-e unsuitable or worn out _, 
or da111ages, the Contractor shall supply new material in their, 
place without extra charge. _. · 

t 

11. · The Contractor shall, at his own costs and charges { 
Restore settleme~ts n1a.ke good promptly during · the · whole 

a.n~
1 
dan1age. . , .perioc, the works are in hand, any set- ~ 

tlementi8 that may occur in th~ surfaces or roads berms, foot­
paths .ga.rden, open spaces, etc.,.- whether public or private, 
caused py the trenches, or by his other excavatio1i and he ,c1 

shall be li:ab.le for any acciden.ts caus9d thereby. · 
t • • • : 

. Hie -shall also, at his own expense and charges, repairs · aud ·i 
make good _any damag!3 done to buildirigs and other property,' 
If in the opinion-of. the Engineer-in-Charge, he fails to make· 
good or . to pay and satisfy the expensea 'of making good ·such~ 

. works with o.11 practicable despatch, the Engineer~in-Charg 
sl).all be at·-liberty to get the wor~ done by other means an~ 
the expense thereof sha.11 be paid by the Contractor or deducted¥ 
fron1 any money that may be or become due to him or recovere . 

· ~rom him any other manner according to the law of the land .. . 
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12., The Contractor s~all at his own costs an charges , 

Disposal of Surplus 
earth 

provide places tor disposal of all surplus 
materia.ls not required to be used on the 
works. As each trench is refilled the 
surplus spoil shall be immediately remo~ed~ 

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· 

Timbering of sewer excav~tions by suitable timbering, pi~ng · 
trenc:h~s. . and sheeting and they shall be- ?lose tim-
bered in all loose or sandy strata and belo.w the surface of th~ 
sub-soil water table~ without any extra ,eost. :J t is intended 
that all timbering, shall ·be remov1ed as the, work ·proce·eds, 
except timber sheeting against~ hich con?r ete is placed, ':' hich 
shall not be removed ui;iless specially permitted by the Engineer~ 
in-Charge. Such sheeting will, however, not be paid for whrn 
left in position unless the same 'Yas specially order in writing 
to be left in by the Engineer-in-.Chtrrge to protect the sides of 
the trenches and other excav ati01,1s as providE:d for below. 
The Engineer-in-Charge . may 1cquire any pcrtion of the 
timbering, piling or. sheeting to be left in the ground in order 
to protect the sides of the trencht:s or other excavation by an 
order, in w_riting to the Cont.i.actor, detailil:~g the quantity 
of timber and other material to be left in and the place thereof. 
Such timber and other material will be faid extra at the rate 
as provided in N. S. T. or as d·etermined _by the Enginecr-in­
Charge. In soft or water-logged ground, the Contractor shall 
close drive ,the timber sheeting or piling ,vith tongue and groov­
ed or other joints of approved type to such depth helow 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 Contrac~or for 
such extra work. 

All timbering, sh~eting a.nd piling with their whaling· 
and supports shall be of adequate dimensions and strength 
and fully brac.ed and strutted so that no risk of collapse, or 
subsidence of the walls of the trench shall take place. 'When 
timb~ring or sheeting is withdrawn, it shall be done gradually 
and carefully ~o avoid falls and subsidence and all cavities shall 
be solidly fill~~ in. ~ case of timbering o;r sh;eeting left in 
place, all cav1t1es behind such sheeting shall also be solidly 
fill~d in as directed by the Engineer-in-Charge. 

The Co~tractor sha~l be held accounta.ble and rcspons1ble 
for the sufficiency of all timbe~ing, sheeting, and piling usec;l {).r.d 

•••· r ""--... ' ,,,;·-..d!>tftrz e£ ~ 
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for all dama.ge3 to person·, or property resulting from the 
1mproper qu~lity, stength,. placing, maintaining or remov~g 
of the same. 

14. The Contractor shall shore -up all buildings, walls 
and other structures, the stability of which 

Shoring or buildings. is liable to be endangered by the execution 
of the work and shal~ be fully responsible 

for all damages to· person or property resulting from a-ny 
accident to any of such building. · . . . 

15. The Contractor _sha~l at all times during the progress 
of the works keep the trenches a~d ex- . 

Removal or water from cavations free from water which shall 
se\\rer trenches. b d" l ff b l · · ·11 e 1sposoc -o y um 1n a manner as w1 

neither cause injury lio the public health nor to public or private 
property nor to the work ccmpleJred 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. 

He shall from thne to time forward in writing in advance 
to the Engineor-in-Charge, particulars of his arrangements for 
dealing with storm water and sub-soil water in order to push 
forwa.rd the progress of the work but the approval of the En­
gineer-in-Charge to any suc.h proposals shall not relieve the Con­
tractor of any of the full responsibilities imposed uponhimin this 
specification as regards to the work. The Contractor shall n.t 
all times provide adequate plants and materia.Is, labour, fuel, 
lubricants, spare pa-rts and all other contingent items, ·stores 
and accessories, for keeping a.11 trenches aµd w.orks de-watered 
in a safe, proper and effectual manner necessary for the pro-· 
secution aud ccmpletion of the work without incurring any 
risks of dam~ge to neighbouring buildings, property and struc-
ture. Ji 

; 

The Contractor, in carrying out . the de-watering of the . 
trenches and exc~vation~ shall take adequate precautions to 

1 

ensure that under · no circumstances sha.11 the sandy 
bottom of trenches below sub-soil water level be allowed to "blow"' thereby endangering building and ·other 
structures in t.he vicinity of the work and the Contrac­
tor shall .be . held fully and wholly responsible for all 
damages done to J.luilclings and other property resulting . 
from his de-watering and pumping operations. If he fails ~ 

.. ~o n1ake good or to · pay and satisfy the expenses of ! 
mal~ing good dan1ages or ~orks with all practica~le despatch, ,; 

· th~ Engineer-in-Charge ah0,ll 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_..i.;mwa.:11J1v-------=--­
t1e· or become due to the Contractor or the promoter may re-
cover the same from him in ~ny manner a.ccording. to the law 
of the land. It is made absolutely clear that nothing extra 
shall be paid to Co_ritractor .for all operations connected with 
de-wataring. · · 

. 16. The maximum width of trenches in respect 9f which 
Widths and depths of payment will be allowed for excavation 
trenches for sewers and .• 11 b f ll . 
manholes. Wl e as Q ows :-

( a) Trenches not exceeding 7 feet in depth20 inches 
plus external -diameter of barrel for pipe sewers; 
and six inches plus, maximum external overall 
diameter or-width of sewer ; ancl six inches plus 
maximum external oyerall din.meter or width 
of sewer for brick or concrete sewers constr:u cted 
in situ, 

(b) trenches exceeding 7 feet n.nd not exceeding 15 
feet, 24, inches p.lus external diameter of barrel 
for pipe sewers; and twelve inches plus maximum 
external over all diameter or width of sew er 
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 
eighteen inches plus maximum extern3.l over 
all diameter or width of sewer for brick or con­
crete sewers constructed in situ. 

The .cross sections· of trenches to be excavated belO'\Y the 
level of the crown of the barrels in the case of circular sewers 
of all classes and below the intrados oft-he covering a.rches of 
egg-shaped sewers shall be trimmed accurately to the exact 
cross section of the sewers to be laid or constructed there.in 
a.nd no earth filling shall be permitted between the sides of 
cradle or envelope and the trench sides below t.he horir.ontal . 
diameters or springing of the covering arches of the sewers as 
the case may be. · 

If any excavation is carriotl out at any point or points to a 
greater width than the specified cross-section of the sewer 
with its envelope, the sa.n1e shall be filled with concrete by the 
contractor at his own expense and < .. harges to t.he requirement 
of the Engineer-in-Charge. 

. The minimum widths of trenches down to the crowns of 
the barrels, for pipe sewers anq dr~ina nQt over. l8 incht:s in 
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diHmcter shall be such a.s to give a clearance of 8 inches on 
f'ach sfcle of the barrel qf the pi.pe. and fo~ those of ]arge . 
dinmeter, of 9 inchl's on each side of the bQ.rrel of pipe and 
a.II suc·h trenches ~hall have a clenr )Vidth at· the bottom equal. 
to the width of the cradles of the sewe>rs to be laid in tlv·m. 
The minimum clear width of trenchesforothl'rsewersshall be 
the gri·a tf'st external width of the structu.n•s to be built 
thert-in. 

,vhc·re a ron.nhole or the foundation thereof extend;3 
be:rond the exterior 1inrs the sew<'!' or its foundation, the 
minimum excavation is earth required for the sa.me shall be 
that contn.inrd in. a prifm ,vith vert;ical sides and a horizon t;i,l 
section equal to t~e smallest recto.ngle which will enclose such 
manhole and its foundation. 

The minimum dimensions of the exca.vation in earth for 
brick work and for coLcrete flush.ing 1 anks, junctions with 
junction clrnmbers, storm water ovcrfl.CJwd and similar works 
shall be such as to give a clearance inside th.e sheeting or timber­
ing of one foot on all sides above the foundation, but in all 
Fnch cases the ~xcavation shall be large enough to include 
the foundation for t~e stru~tures as shown on the drawing.;. 

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 fur excava­
tion in trE-nches for various classes of sewe.rs. n!anholes and otlH:r 
\vork.s in crrtain lengths to be specificaliy laid down by him, 
where, on account of bad ground or other unusual conditions, 
he considers . that such increase width1:1 arc necessary in tho 
interests of tho work. . . · · • .. 

17. The contractor shall provide at his full cost charges, 
all necrsqary snft"ty arrangements and proper watch, e.g., road 
closure hoard's, red flags during day' time, reel light during 
night time, fencing etc., etc., a~. per i~structions satisfaction 

.of Engine(J1•-in Charge, on-the open trench. Failure to do so 
· all the ai ran gem l"n ts shall be provided otherwise at Con tractors 

full <:xp·ense he -~hall further be rendered liable to any penalty 
or .rescinding· of _agreements as deemed fit by the Engineer.in­
Chnrge. 
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13·2 Cur AND COVER MEfHOD OF EXCAVATION TUNNEL 

· - 1-. i!s per paragraph 3 of Chapter 22·1 of this volume. 
General. 

2. This type of excavation hereby called 'Cut and cover' 
system may be permitted for strong hard homogenous clayey 

. r .
1 

formations which are. not liable to collapse 
r ormat1on o so, . d 1 kin d·t· un er norma wor g con 1 ions. 

This work shall not be permitted in :r;unning sand. 
In weaker foundations consisting of mixtures of clay, and 

sand, which although may be able to ?:Jtand 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 waill. 

3. Irrespective of the type of alluvial strata, if the 

T 1 d T ffi
. tunnel is subjected to any sor·t of traffic, 

unne \ID er ra c. . , h 11 b d 1 b. f 1t s a ea equate y protected y roo 
and wall timbering and shoring. · . 

4. Normally the length of Tunnels shall not ·exceed 17 

Length of Tunnel. 
feet. This case may be exceeded in case of 
sewer of considerable . depth under 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 a;voided 
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 a.re such that no risk of collapse or of damage to 
life and 1imb will be incurred. 

5. The tunnel shall be driven as rapidly as possible from 
1 unnel in strong both ends work being con·tinued during 

hard .clayey formation holidays and also· so for as possible at 
not hable to collapse. · • ht t· A t l . . n1g . 1me. s soon as any unne 1s 
fully driven the sewer therein shall be rapidly completed and 
empty space pver the each packed soiled with fine sandy 
material as rapic\ly 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 lay~r 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 in strong hard traffic above a weaker formation by a, 
clayey formation under sufficient pollinO' board depending upon: 
traffic and weaker t f .1 ° ' 
starta. ype O 601 • 

The polling , boards and struts shall be in short lengths 
say 3 to 5 feet and shall be so erected and fitted that each 
fran1e setting with it.a struts and polling boards, can be 
slackened and removed easily 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. 
The sole 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 n1aintai11ed, 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 adeq~ately suppcrte.d, if re­
quired by frame consisting of vertical posts on walling, 8" x 3" 
or 9" x 3" 1 spaced from 3 to 6 feet apart depending on local 
condition and held together by struts 5"-6" ro-q.nd or square. 
Behind these vertical polling board l"-1½" ·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 accura,tely as the work proceeds. Timber shall be with­
chawn as the construction work is built, and filling carried 
out simultaneosly. · 

s·. All other 'York shall be done as per Chapter No. 13· l 
of this volume. 

No. 13·3-Excavation for S~wei:-s and Drains below sub-
. soil water in ordin(f(!J!.~Jayey soil. 

1. When the depth of e;cava\J~is not more than 6 feet 
Excavation in ordinary below-the sub-soil water level the excava­

water-log~ed soil ot_hcr tion or up to the water level be done as J 
t~ian runnmg sand up to d .b . Ch · . h 
spring level. escr1 e m a-pter 13· l wit necessary · 
timbe'ring ri.ncl shoring if required. 

The widt,h of excavation shall be at lea.st 3" wider than . 
the width of the trench required at bottonl. 

2. Iron corrugn.ted sheetf:> "Or closed timbering shall be 

E 
: b 

I 
driven afte.r leaving a bench of 2 f ect 

xcavuon e ow water. . 'tl 'd d t· . b t on e1 1ers1 e, an excava 10n 1n e ween 
· ~arricd out by means of jhams and tol)as (divers) or by. 

w,on,·n:'J nf' ,,.,,:i,.,hst.nical r,rabs. · 
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The lower stage ttmbering or shee~ing be lowered ·.as 

.., excavation proceeds and un¢1.er no cir'cumstances, it shall be 
· · ess than-1Toot lower tna11fue- bottom of Lhe trench. ----,----'---

3. It shall be ensured that the tinib~ring and sheeting in 
security of sides of both the uppe!.-and l9wer stages is strong 

trenches. and doe~ not give way, en.re being taken 
that the spoil earth is placed at a distance of at least. 5 feet 
.away from the edg·es of the trench and .that the ·trenches are 
not disturbed by traffic and impact on the sides. · · 

4. As per paragraph 17 C.hapter 13· l of this volume. 
Watch . 

5. The trenches shall be at a safe distance from valuable 
buildings so that line drawn from the 
bottom of the trench at an angle of 4:5° 

does not cut the foundation or the ground at a distnince of 
less than 5 feet. In case, this cannot be done by altering the 
alignment, the.timbering sh.all 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 
case. 

P;otc.:tion to property. 

7. The sub-soil water le:vel shall be depressed to a depth 
For depth exceeding of excavation by constant pumping from a 

more than_6 feet below line of W' pipes bore with 3 feet strainers 
the s1Jb-so1l water.. 'th 'd f th t h. d · t wen point pumpini. on ei er Bl e o e reno riven o a 
depth- of 3-·l' below the required trench depth by means of 
water je.t method. ' 

The 9ore pipes shall be at a distance of 5r 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 

D 
. · of a robust type powered by two alternative 

e-watenng. · Th h 11 sets of prime movers. ese s a be 
stand by pu.mps ~swell. · 

u. It shall be ensured that the trench remain de-watered 

Constant De-watering. 
constantly (without interruption during 
day ~nd 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 13· 1. and 13·2 of this volume will be applied. 

I • 
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1a·-1:-ExcAVATION IN . RUNN[NG AND ABOVE SUB~OIL WATER 

. . 
1. Running sand saturated with water b3haves exactly 

like water and cannot stand to any slope. 
Dry sand a.ssumes. A slope of l·½ to 1. General, 

2. vVhenever 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 l½ to 1 to the 

Extreme earl!. 

slope of bank. 
3. As per paragraph 17, Chapter 13·1 of this volune. 

Security. . · 
4. In open area the excavation shall be done to a slope 

Open Area . 
of 1 in 1 and consolidating t~e side 
slopes with a slurry of clay being poured 

on them throughout the length. 
5. In congested areas with va:luable building property, 

In congested areas it shall be ensured 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 ip. 
the trench, as a safeguard. · 

6. In congested areas the excavation sha.11 be done by 
Excavation in con- driving 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. 'rhe depth of the sheet piling shall be 
maintained at 21 feet below the excavation at all t1n1es. 

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· ~11 other respect the work shall be in accordance 
with :the Chapter 22·1 and 22·3. No cut and cover method 
shall be permissible. 

13·5-ExcAVATION IN. RUNNING SAND BELOW SUBSOIL 
WATER LEVEL, 

1. · Running sand saturated with water cannot st.and to l, 
G 

1 
. any slope and .behaves exactly as water . 

enera • · and great care shall be exercised in · 
excavation to avoid·· accidents. The aini shall be to render 

. the trench completed dry ~nd ~aintain it in that conditio.n 
till ~ork under watE:r is completed to ·avoid caving in of sides. 
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2. In open country the work shall pe_executei by com-·­

pletely kee!}m_& the trenches dry up to the 
foundation level. '---~----- --

3. It shall be eosured that the side slopes above the sub-soil 
Side slope above sub-soil water level are a~equn.te ~nd spoil banks 
water ·1evel and spoil are at a safe distance from the trench 
banks. with adequate slope in a dry c~nditi?n. · 

4. The foundation shall be kept dry by constant. 

0 
t • pumping from a system 3" bores with 

c-wa enng. 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, 
adequate stand by pumps and primovers (altern~tive, 

' Service of power if necessary) so that there is 110 co.vil.1~ in of 
the sides. The depth of the bores shall not be more th_an 3 
feet below the excavation. · 

5. In case of greater clepth a.aether system of the bore 
c r 

1 
d h shall be driven in the side slopes to depth 

are O trenc les ept · 3 feet below the excavation, after exca-
vation up to the first staie 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 sowers in 
Excavation in congested congested areas, and result of trial 
area. · bores indicate existe11ce of running sand 
saturated with water, great care shall be exercised in ex­
cavation under the sub-soil water as per instruction~ full 
satisfaction of the ~ngineer-in-Charge. 

7. Closed fitting ··mild steel sheet pipe shall be use-cl 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. · th~ ~vidth of -the pipe _or sewer, so as to leave 
it undisturbed· during ·extraction of the pipes. 

9. The depth of piles shall be at least more than 2½ feet 
Depth of piles. below the excavation depth. · 

· · Only quick acting light hammer- shall be used whilst 
driving or extra.cting the piles.: 

10. Whereva.luable building property exists, ap..d where a 
. . r t like drawn at an angle of 45 degrees to 

Pro~imity O proper y. · the h:>rizorita.1 cuts either the foundo.tion 
- or the groimd 'within 5 feet of the outer edge of f01.1.ndatiQn the 

~heet pile~ §f~u b~ l~ft in the trenQh, 

' 

. ' 
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11. The suppqrting system to ·the piles, e.g., -wales and 

· Supporting syst~m to the struts- shall not be removed till re:fillyd 
piles. material is sufficiently compacted. · 

Where sheet piling is proposed to be removed the strut, shall 
only be removed after the refilling material has attained com­
pactions . 

12. All other excavation work sha~l ·be done as per 
previous Chapters 13·1 to 13·4 ·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 specification:s in soil other than rocky 
shall be complementary to the following :- . 

2. Rock wherever used as the name of an excavated 
material shall mean boulders exceeding 8 cubic feet in volume 
or sold ledge rock which in the opinion of the engineer, requires 
for its r_emoval drilling and blasting or wedging or sledging or 
barring. · 

3. Nu soft or disintegrated rock which can be removed 
with u, pick 110 loose, shaken or previously blasted rack or 
broken stone in rock fillings or elsewhere, nor roc~s exterior 
to the maximum limits of measurement allowed which may 
have been previously loosened in excavating for water pipes, 
or other purposes ~,nd_which, by means of such loosening, may 
fall into the trench will be measured or allowed. I 

4. Disintegrated lime stone, shall soapstone, slate, 
hardpan, fire-clay, cemented gravel, macadam pavement, and 
boulders less than 8 and more than 1 cubic feet in volume shall 
not be takeri as "Rock"_. 

5. · In rock the · trench shall be carried ·if required to a 
level 6 inch below 'the invert grade of ·pipe sewer when no 
under drain.is r.equhed if an under drain is required the trench 
shall be carriecl to the depth and width required by the under­
drain and grave or broken stone refilling, as shown in the 

. drawings. _ . · ·. . · 
· 6. In case of ·masonry sewers the rock sha.11 be .excava-, .·,: 
. ted to the depths required for t,he foundations and to a width 

6 inches greater 011 each side than that of the masonry. The 
mi11imu1n dimensions of the excavation in rock for a manhole 
catch-basin, flush-tank or other special structure shall be 

,those of a prism ,:v:itli vertical sides and a horizontal section 
6 inch wider on each side than tl~e smallest rectangle which 
will enclose suoh structqre an<l itf? fo"Qndation, 
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. "Roclr shal.Ts hall be stripped m sections which, unless 
otherwise permitted shall be not less tha~ 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 vicinityofthework before blasting. 
The site of the blast shall be covered with heavy timbers, blast­
ing mats or other devices to prevent damage by fiying rock. 
The time of blasting and the number and size of charges shall 
be satisfactory to the Engineer. The blasting shall be done 
only by experie~ced men. 

12. The contractor shall, further, be answerable for any 
accident or damage caused .by blasting or improper storage 
of explosives. · . 

13. ,;vhere there are no. local ·ordinances governing 
blasting the storage of explosives, all blasting supplies shall 
be storedinamanner .approved by the Engineer, and a Watch­
man shall be stationed at all times, at the places .of storages. 
In no case shall caps or other exploders be kept at the place 
wh~re dynamite or other explosive is stored, 

. . . 
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~ No. 13·7-TRENCH EXCAVATION BY MACHINERY FOR 

DRAINAGE· AND ·WA1ER WORKS 
. . 

( Corall01y to the General Specifications of Excavation- in -
ordinary soil other than rocky) 

In usir1g 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 
sake of very short piece of work.-

Among the different types of machines which are available 
for trench work may be mentioned machines in 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 wHh o,: 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 a.re also useful 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 ma.chine should be used. If the trench is very wid_e, 
or the excavation is exceedingly hard, the double-Track 
machii-ie would be most convenient and should be used. 

During the excavation work, the lower Track should be 
laid before the excavation for the section being worked, i!:l .~ 
finished. · 

The whole work Backfilling,. La,ying, and Excavation 
should be divided into six sections. A total length of 288 
feet should be operated at a time .. 

. The tubs .should be so arranged as to be hoisted six at , 
. a time out of a total of 18 tubs furnished. t 

The tubs should have a nominal capacity of 5·50 cubic 
feet ea.ch. · 

· The machinery along with· manual labour should be so 
employed .as . to at .lea.st give an average of 2,700 cubic feet 
of excavat,1on a day m 8 hours of working. . 

P~tter Trench µachine 1-:Vp~-In this ca~e, a Track should·~ 
.be laid on the ground over which a Bucket-Machine is to be · 
operated by cablesr ,. · · 
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- -The Excav~tLor and €onveyo-r-1Eype-she-ukl-be-e(½U-if:>ped . 
with an orange, Peel or Clam-Shell Bucket. . 

The whole machinery should be provided with at least 
12 Buckets of varying capacity, varying from ¼ to 1 oub-
yarcl. . . . 

Cableway Type--This should be exdusively employed on 
sewer trench excavation. · 

The towers provided should be light capable of being 
easily moved with relatively short cableway not over 300 feet 
in length. 

It should be provided with a ·bub varying from½ to 
I½ cub. yards in capacity. 

The hoisting, swinging should be eff ectecl in such a manner 
as not to hit or knock the timber sheeting. 

Steam. Shovels Type-It · should not be employ~d · for 
ordinary trench exc~Nation. 

It should be used where deep excavation is the real motive. 
The nominal capacity of Steam Shovel should vary from 

1,000 to 1,500 cubic.yards per day of excavation. 
Such steam shovels should not be employed where the 

trench excavated is through paved streets. 
The steam shovel should better be used for making the 

first cut for deep trenches of large dimensions. 
Endless Chain Machines Type-These should be adopted 

for relatively shallow trenches through virgin soil ·where 
bracing is not necessa.ry and where pipes, conduits crossing 
the trench are not encountered. 

This should not be employed in sandy soils and especial­
ly where there is considerable ground water. 

These should be employed where the excavation of trenches 
is required to a precise grade regardless of the· inequalities of 
the surface over which it pass~s as in the case of wa-~er-supply. · 

These should be adopted ·where there is scarcity of lab.our. 

Buckey .traction Ditcher Tpye-This type of machine 
should be emplyoyecl in excavation trenches of rela·hively 
narrow width specially for laying-clrain tiles to a maximum 
depth of 12 feet. 

Derrick,s and Cranes Type-These are usunilly e1111jloyed 
to. lift buckets which have been filled by labourers in the track 
ancl clumping the material in windrows along the ·~rench. 

This ~hould 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 ~oil. 
The banks of trench excavated by such machine should be 

trimmed by manual labour. . 
The length of trench should be di~ided into sections of 

10 feet each. 
Excavation within 6-12 inches of s~b-grade ~hould not be 

carried to avoid settlement and incorrect elevation. 
No. 13·8-ROCK EXCAVATION BY BLASTING 

( Corallary tQ the general specifications of Excavation in Hard 
rock by blasting~ drilling, or wedging· or barring an or 

trenching). · 
1. ~lasting shall only be carried out at certain. special 

times to be jointly agreed to by the contractor ~nd the En­
ginee1;, 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 fo;r firing, a warning 
bell being sounded for the purpose. 

2. A su))ordinate 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 ho tes at a time shall be set off. A count shall be kept 
of the blasts, if these do not tally with the number fired the 
difference indicates misfires, in which case no person shall ·be 
allowed to return to site _of firing for at least half an hour after 
:fi.rinO', when the misfire shall be carefully looked for. 

U I 

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 
nearer than 2 feet to blow it out at the next firing. The old 
hole must be left absolutely. 

5.. All- c.1rill holes should be thoroughly cleaned before 
loading. . . 

6. ,vhen·the hole has been drilled to its full depth, it 
should be . plugged with · a wooden plug · to prevent entrance 
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. 
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. !J.!he 1ti-ze-of 08,I bridges usea fur the drillmi-hof es shold: · 
be such ae to fit in the holes all round without leaving a, 

apace on its aides. · 

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 fyo~ ~he firing point. · 

10. The na.mes of the resposible agents en~rusted 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 
fl.res, stoves steam pipes o~ hea.ted metal. 

12. Frozen dynamite is a most dangerous substance, 
none but the most experienc~d 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 ram.mer 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 wi~h each other. · 

16. The dyPamite 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 c8'.rtridge. 

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 
contractor at de_partments expense not nearer than a quarter 
o~ mile to his work. 

} 
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CHAPTER 14 
. CIRCULAR SEWERS. 

No. 14·1-SALT-GLAZBD STONEW ARB SEWERS 

(a) Materials. 

1. Stoneware pipes shall be of best quality stoneware or 
fire-clay, salt-glazed, thoroughly burnt throughout the whole 
thickness; of a clos~ and even texture, free from air blows, fire 
blisters, cracks and other imperfections, and the surfaces ex­
ternal, and ~ternal shall be smooth and perfectly glazed. 

2. A piece of stonew:are pipe, about 2 inches square 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 30 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 fl.at 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 circ~e and the ends square to ·the 
axis. The pipes to be used for straight drains shall be straight 
longitudinally and those used for curved, drains shall be 
segments of a circle in plan, a.nd when laid and jointed in 

.· position shall form a drain free from any obstruction. 
. 6. The depth of the socket should not be less than 1½ inch 

for all pipes under 9 inches in diameter, 2 inches for 9" inch 
pipes, ti.nd 2½ inches for all sizes over 12 inches. The internal · 
cliamet.er of the socket should be sufficiently large to allow a 
jqint of ¼ 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 m:ade, from lime, pulverize a small pieco of the pipe, weigh 

·. Note-Fireclay pipes, though less brittle than stoneware pipes, arie not considered, 
for thicknes:ii. as stron2 or as durable as the. latter. They also usually possess greater 
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and boil in hydrochloric acid; subsequently wash on a filter 
and dry, nothiQg 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" ma.ximum diameter. . 

9. The following Tables I and II gives. the details of the 
dimensions of glazed ston~ ware p~pes : . · . · 

COMPARATIVE TABLES OF STANDARDS 
TABLE .I 

BRms~ STANDARD SALT GLAZED WARB PIPES 

-
I 2 3 4 s 6 7 

t-T 
Int. dia. Minimum Minimum Minimum Minimum Length Minimum of pipe. Mean Mean internal jointing of · depth.of thickness thickness depth of space grooving grooving of of socket on barrel socket spigot 

A B C D E-1 ½C F 

- -
ins. ins. . ins. in~. ins. ins . ins. 

3 7/16 7/J6 2 
I 

5/16 3 1/16 
4 . i ½ 2 3/8 3 l/16 
s 9/16 9/J6 2¼ ·7/16 3/8 1/16 
6 8/5 5/8 2¼ 7{l6 3/8 1 /lG 
7 11 /16 JJ/16 2¼ 7/16 3-/S 1/16 
8 11 /16 11 /16 2¼ ¼ 31 1/16 

·9 i ! 2¼ ½ 3~- 1 /16 
10 f 3/16 13/16 2¼ 5/8 4-1/8 I 1 /16 
12 1 1 2! 5/8 4-1/6 l/J6 
13 l-1 / I 0 1-1/JO 3 S/8 I 

4k J / 16 
14 1-3/16 1-3/16 3 5/8 4½ 1 /16 
JS 1l 1¼ 3 5/8 4½ 1/16 
18 1½ l½ 3 S/8 4! 1/16 
11 1-5/8 · . . 1~5/8 3} i· 4-7/8 J/16 

I 24 t-3/4 1-3/4 3½ · I ¾ Si 1/16 
27 1-7/8 l·J/8 :q ¾ S¼ I /16 

I 30 2 . 12 3t ¾ S¼ I 1/16 I . . 36 21 ., ' 2¼ I 
1/16 3½ 1 <l j - •l 

I --
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TABLE II 

RANIOUNOE OR JUBBULPORE STANDARD SALT-GLAZED WARE PIPES 

2 3 4 5 6 

Minimum Minimum Minimum Minimum Length 
mean mean internal jointing of 

thickness thickness depth . ~pac;e grooving 
of of of on 

barrel socket socket spigot 

A B C D E-1! C 

ins. ins •. ins. ins, ins, 

7/16 7/16 Ji 5/16 . 3 

½ t li 3/8 3 

11/16 II/16' Ji 7/16 3 

i t 2 "1 3 

i ¾ 2 ¼ 3 

I 7/8 7/8 2 ½ 3 

7/8 7/8 2 ½ 3 

7/S 7/S 2 ! 3 

1 1 2 ! 3 

1i l¼ 2¼ ½ 3¼ 
H 1½ 2½ ½ . 3½ 
1-3/8 . 1-3/8 2½ t 3½ 

1½ H . 21 i 41 

7 

Minimum 
depth 

of 
grooving 

F 

ins. 

1/16" 

1/16 

1/16 

1/16 

1/16 

1/16 

1/16 

1/16 

1/16 

1/16 

1/16 

1/16 

1/16 

. 9. · Junctions (usually of 4" i/d to serve o~dinary small 
Junctions , for House houses, and of 6" i/d, . 7" i/d, 8" i/d or 

drains in the line of the · 9'~ i/d for large premises) should be pro. 
sewer. · . vided in every line of sewer to serve 
existing buildings an9, 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 th~t 
it wil~ suit the outlet drain discharging or to discharge froJJJ, 
the. premises to be cohn.'eQted. . · 
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r~ o.u. j]lnctions should be of the .,nattern 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 i~stead of a gradual curve as 
shown on Figure No. I. The .same · junctions 9a,n be .used ·on 
either side, i. e., as left handed and as right handed juuc- · 
tions. When laying these junctions t4e. branch should be· . 
tilted a little, Usually a slope o( about 1 in 15 .to. 30 is given· 
so as to give a good fall into the main sewer from the branch. 

I i 

• L 

The branch socket should be closed by a· glazed ware 
stopper or cap set in a weak lime mortar suffi.cien~ly strong 
to prevent any leakage through the .branch, but sufficiently . 
weak to enable the stopper .-to be ' e·asily removed wlien it is 
required to ·connect up the house drain to the branch. Another 
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 . pement 
joint as .shown in figure-

The flat end of. the cap can then be removed easily at a 
later date to connect on the h~e drain by cutting along 
groove. 

It should be noted that junctions are only to be left to 
connect up to b~anch drains from existing buildings. 

10. Saddle junctions for house drains.-When a new dra,in 
connection has to be made to an existing sewer and there is 
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 m~in sewer pipe-
This is somewhat unsat,isfac~ory as it is difficult to make 

a good tight joint between the saddle piece and the main 
sewer. In all oases where this has to be done, an oblique 

· sa.ddle piece must be provided as shown in Figure No., 4 not a. 
right angled or direct saddle. Great care n,.ui»t· be taken to 
ensure that th_e hole in the sewer is cleanly cut to the oorreot 
size so as not to-obstruct the flow and all brolten pieces must 
'be removed from the inside of the sewer. In addition, the 
saddle mu~t · be carefully and effectivly jointed so that the 

I • 
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junction of the branch with the main sewer absolutely water 
and gas t,ight and it should be carefully tested to ensure this 
before refilling. 

11 Wherever possible, bra.noh drains from buildings · 
and other premises should enter the 

Juncti~ns of. ho~se sewer at a manhole instead of through 
conaection drams with • • ddl h Ii f h 
sewer at Manholes. Junctions or sa es on t e .ne o t e 

· 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. Wb erever ~notions of br~nch drains 
enter at manholes, they must disch_arge in a strea-m 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 mea~s 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 i~vert of the house connec­
tion drain must be invariably above the top of this half 
round channel of the sewer . . Hence no special channel junc­
tion is to be provided to .take any house connection drain 
into the sewer and all that is required is that E-uitable branch 
channel bends either half round er three quarter round as 
laid down in Table 7, page 13 of British Standard Specifi­
cation No. 539-1937 shall be p:r;ovided and laid to proper . ji 
curvature to give a stream line flow over the lip of the half / 
round glazedware ohann.els 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 p~@e 13 of the British Standa.rd · i 
Specification No. 539-1937 which is copied below gives detail 
of eight special £th branch· channel bends for left hand 
fixing and eight special !th branch channAl bends for right 
h~nd fixing ·and great care should be taken to select and 
order the corr~ct fixt.ur~s. For large sewerage eohemes, the 
choice is simplified as one can order one or more complete 
sets of 10·. fittings· suitable for 4" and 6" branch drains in . 
the first instance and then replenish the stock as they are J 
used up. · . 
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~· :+:ill~:+-'-1:Jlmfi'lSttms---ttt-Braneh-ehannel-bends (see figuro--
on opposite page) . , 

I 

D.S. I i ) I • 1/d I Projection 
I . i , ! I'· -

Designation . : , ~ ~~g\~,~flPf Pjf ctj?D 
_ , . 

,, ; • ... J ... . r 
\ f ' 

inches I inches , I 
1Dcgr:ees' , ·-

Al. Ar ... 12 ' ' .10 I 

• ' , ~ l I ! 
BL. BR ... 12 30 

CL.CR ... 12 50 

4" and 6" 11 D~. DR ... 12 70 

~EL.ER ... 12 90 
·1 

FL. IR ... I 12 I 115 

GL. GR "' I 12 · 1 140 

lHL. HR ... 12 165 

Normally,_ half round bran oh ohannel connections, other­
wise the given in figure and Table above must be followed 
throughout in cases where house . connectiora. are taken into 
manholes. 

· 12. Channels for main and branch sewers in manholes­
The channyls 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 inserting half round channel junctions at . 
45° while half round straig1:1,t channel tapers shall be laid in 
the manholes in cases where the.re are various channels above 
described are socketted and their designs are covered by the 
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. s.'s. No. 539-1937 . TADLB 2 PAGE 9 B. $, $, No. 539-1937 

Straight Tapered 
- i/d Length e~cluding I Smaller aod socketlcd ,

1 

Smaller ends socket-
Socket ted 

i/ d to i/d Length excluding 
Socket 

· ioches I inches 

\ 
inches I inches 

Uo to including 6' 24" 3" to 4"1 7• to 10" 4• to 6"' 
6' to 9' I 24' 

inclusive. ... 124" to 30"' 
I 9"to 12' J 

12' 24"' , 30"' and 36" 

I • 

' 

' " .,..,a.~ ..., .. ,., •. _..t~- ~-·· ,..-: , .. ,.;,c. .a. •t "JI .,... .... 

' I 
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(B) BRlTISH STAN.OARD SOCKETIED-HALF ROUND CHANNEL 
JUNCTIONS _AT 4Sq,-VIDE FIGURE No. 7 

TABLE No. 3-Page (10) or B, S.S. No, 539-1937 

inches 

4"' 
6" 
9"' 

12"' I 

i/ d of branch 

inches 

3' and 4' 
4"', and 6" 
4", 6" and 9". 
4"', 6", 9'. and 12" 

-----

... 

... 

Leogth excluding 
socket 

inches 

24"' 
24" 
24"' 

24' 

(C} BRITISH STANDARD SOCKEITED, HALF ROUND CHANNEL 
BENDS QUARTER CIRCLE· (90 DEGREES) 

TABLE No . 4-Page (II) or B. S.S. No, 539-1937 

Short Medium Long 

-· 
r a. r a r 

' 
a 

inches inches inches inches · inches inches inches 

3 3½ 5 5 7¼ ... ... 
4 3½ 5 6 7! 8¼ 10 

6 6 7½ 7¼ 9 9 10½ 

. 9 I 8½ lOi ... ... .. . . .. 
12 ... ... 10 12 ... . .. 

(D) BRITISH STANDARD SOCKETTED HALF ROUND CHANNELS, 1/STH 
CIRC.LE (135 DEGREES) . 

TABLE No. 5-Page (12) or BS S. No. 5397 1937 
--1·------ ---·---

i/d 

• inches 

3 . 
4 

6 

9 

12 

Short Medium Long 

1----------1-----------1--- ---
r 

· incb'es 

10 

10 

. 15 · 

r 

inches 

15 

1S 

18 

21 

24 

r 

in,bes 

20 

21 

r 

I! 

·1 
Cl, 

I 
I 

.. t 

~ 
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STANDARDSOCK.ETTED,HALFROUND,CHANNBLBENDS. 
1/16TH CIRCLE (157 DOGREES) 

TABLE NO. 6-PAOE (12) OP B. ·s. s. No. 539.19:;7 

!fd r 
in 1D 

· inches inches 

3 30 

4 30 

6 36 

9 42 

12 48 

The <:!hannel 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 ~umber of straight channels of short length so as to 
avoid cutting so far as practicable. 

It should be clearly noted that channel junctions and 
channel bends are made to c;lifferent patterns for right hand 
and for left hande~ use and great care must be taken in ordering 
these, to indicate whether left or right hand is required. The 
sketches below indioate what is a right hand oh~nnel bendand . 
a right ha-nd 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 

D . h t facilitate the insertion of· cleaning applian-
ram c u es. • t ll h'l k. . ces 1n o sma sewers w 1 e :wor mg m a 

confined spa.oe such as a manhole. Drain chutes should only 
be .provided on sewers not larger th_an 9" i/d for ·these size of 
sewers a chute ·should be fitted to form the first section ofthe · 
sewers at the downstream end of ea.oh manhole. This is 

I • 

' 
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. 

roughly sketched in figure on opposite page loca11y through 
approved firm. 

Socketted drain chute as per Daulton' s Fig. 15 l. 
The face of the rectangular expanded portion of the chute . 

should coincide with the inner face of the downstream wall of 
the manhole and a relieving arch should be turned over it in the 
wall . 

14. Tumbling Bay junctions-Thes·e are required for drop 

bl
. B • manholes. rrhey are not standardised and 

Tum mg ay June- • t b d d 
tions. 1s · o e a opte as per figt1re. 

Attached figure illustrates a section through a manhole in 
front of which a tumbling bay is provided showing the position 
and layout as the tumbling bay. A 1/Sth (45°) Standard Socket­
ted Bend should befitted at the bottom of the fall of the tumb 
ling bay into the manhole as sh~wn of the sketch. This should 
be carefully jointed \Vi~h the socket of the leading channel in 
the manhole. 

LA YING AND JOINTING STONBW ARE PIPES 

15. A layer of cement concrete or lime concrete· of such 
thickness ·and description as shall be laid 
down in the Schedule or shown in the 
drawings or as may be directed in writing 
by the Engineer-in.Charge, shall be laid 

Laying of elazcd 
stoneware spigot and 
socket pipe sewers. 

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 t,he sockets shall be about an inch above the bed. The 
pipes shall b.e laid with soc~kets forw.ard beginning at the low.er .• , 
and they shall bekeptin alignment with small props of cement . 
mortar. " 

16. In cases where patent stoneware pipes are to be used 
for which no clearance is needed on 

. Laying of · patent . the underside, the lime concrete or cement 
glazed stoneware pip.es. concrete bed sha,ll be fr9m 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 into it so that the pipes shall be supported throughout . 
U~.eir full length. 
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l'+. Mtie.t-. t he joints &l..d_pip.es have been proved to be 
Concrete to be placed water tight they ~hall be bedded in ceme1;1t · 

round pipes. or lime concrete as shall be laid down m 
the Schedule or shown on the drawings or as shall be directed 
by the Engineer-in-Charge, to th"e ex.tent of one half of the ex- · 
ternal diameter, the concrete being made to slope towards the 
sides of the foundation already laid, as shown on· the detailed 
drawings. · 

In all places where the sewers have less than four feet or · 
more than twelve feet of cover and in other cases where the 
Contraotor shall be given instructions in wrjting by t.he 
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 include~ in the 
rates of the Schedule. 

. 18. The Engineer-in-Charge may increase or (iiminish 
concrete around the sewers both as to 

Engineer.in-charge may quantity and quality or to omit the same 
order con:rete to · be • 1 d. h f th 
increased or diminished, entire y, accor 1ng to t e nature O e 

grouncl thae-1 may be revealed when the 
sewer trenches are opened out, and the Contractor shall be en­
titled to be paid only for the actual quantity and description 
of such concrete as he actually places in the work, in conpliance 
with the Engineer.in.Charge's written orders. 

19. The pipes shall be laid with sockets facing against 
Jointing of glazed direction of the flow. No pipes w:hich are 

spigot and scckcttcd cracked or defective shall be used in the 
pipes. work and before the spigot end of a pipe is 
laid into the preceding soo~et, the socket a.nd spigot ends 
shall be made perfectly clean inside and out after which o. 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 concentric.ally into 
the preceding socket, care being taken that the inverts of t4e 
pipes form a continuous line 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 bo gently forced to 
the back end of the socket, and caulked with a hand wood tool 
keeping the spigot. concentric with the socket ·with an equal 
spianular space left forthejointallround. The joint shall then 
be formed by .carefully packing a stiff mortar compos·ed of one 
part of Portland cement to one part of coa.rse, clean washed 
·sharp, siliceous sand into the joint,. For this purpose the jointer 
shall be equipped wit~ suitable wooden jointing tools ·and n, 

• t 
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pair of rubber gloves on his hands and he shall force the mo.rtar 
into the joint all round tb.erewith 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 
has thoroughly set. · · . 

Each joint shall be completelyfilled with mortar packed 
homogeneously and solidly, extending from the tarred hemp 
gasket at the back of the socket up to the external face of the 
socket and the face of the joint shall be finished off smooth pro­
jecting at an angle of 45 degrees with the ]ongitudinal 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 mort~r paste consisting of one part cement 
mixed with one part of clean washed sand and finished off as ,. 
desrribed above, care being taken that the jnside of the pipe 
shall · be thoroughly wiped o.ut 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 
and clean. · 

The cementmustbespreadoutinalayer 6 inchesthick on <j 

a dry floor for nine days to be a;ir slaked before use in the joints 
so that there ma·y be no risk of cracking the pipe sockets. 

As soon as the joint has set· sufficiently hard, it shall be 
covered with a saok which.shall be kept wet continuously; 
until the concrete envelope of the sewer has been laid and set 
and the filling in over the sewer is taken in hand. 

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 ~xposed sewer and for 
handling of excavated material shall be provided; also a suit~ble 
ladder affo'rdin g easy access for inspection at every place where 

1 

work is being carried ogt. The inside of the sewer must be . 
. · left absolutely clear in the bore and free from cement mortar or t 

ather obstruction, throughout its entire length. 2 
~O. The joints of all patent pipes shall be made. strictly i 

· acc·ording to the instructions of their manu- . 
Jointing of pafent factures a11cl to the approval of the l 

glazed stonew~re pipes . Superintending Engineer. A sample of 
· a:ny patent pipe which the Contractor may 

propose to use, shall be submitted to the Engineer-in-Charge· 
a.,11:d his approval t)lereto shall be obtained previous to itij uee, 
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21. After sufficient interval has been allowed for the · 

T t
• r 

1 
d joints to set, the pipes will be t~sted under a 

es mg o g aze . d · · 
- stoneware pipe sewers. head of at least .2} feet of water an 1n no 

case under U: head greater than 8 feet of 
wat,er above the top of the pipes. Any d_efective or leaking 
spigot and socket joints shall.be out out and made good and iQ. 
the case of any patent joints that may be q.efective and cannot 
be remade, they shall be entirely surrounded with oem_ent­
sand grout consisting of one part cement to one· of sand. This 
shall be allowed to set befo~e the sewer.e is filled in, A strong 
colouring shall be added to the water used for testing of patent 
pipes in order that any leakages may be mo:1,'e easily detected. 

. ' 

22.- Junctions for house drains shall be 4" and 6" ancl 

J 
. '" h for other larger buildings may also be 9". 

unctions · 1or ouse Th h ll b . d h h . connections. ey s a e 1nserte w en t e 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 the direction of the flow and tangential with the 
main pipes. The ends of the curved pipes are to radiate to the 
centre when they are struck. They are 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 pipes are to be stopped off by 
means of solid caps or light stoppers of stoneware or moulded 
con·crete I: 2: 4: fastened in place by a fillet of weak cement 
mortar or by a bituminous composition joint so that no ground 
water C'an leak into the sewer and also that no sewage ca.n escape 
into the ground. This mu·st 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 

S b k t 
dirt, cement and superfluous materials· 

ewers to e ep f d . . · 
ctenn, etc. o every eacript1ons as the work proceeds. 

24. The trenches for the sewers shall be backfilled as 
B kfill' - - already described in. No walking on or 

nc mg. working upon the completed sewer shall 
be allowed untill the trench has been backfilled to a height of at 
least 2 feet. - · - ~ 

25. As per para. 19, Chapter-14·2 •. 
pewatering trenchC?Sr 
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14·2 PLA1N AND REINFORCED CONCRETE PIPE SEWERS 

1. All plain.and reinforced cement concrete pipes to be 

M 
. 

1 
used on the work shall comply generally 

ater1a. f h t f · h · so ar as t . e concrete par o t e same 1s 
concerned, with British Standard Speoificat~on No. 556-1934 for 
cement concrete Cylindrical Pipes and TubesTnot reinforced). _ 
T~e !>a~ .!tJ!d~p_iraJ._r_ain:forc.em.en.ts in the pipes shall comply 
witn the British Standard Specification No. 785-1938 for Rolled 

. Steel. bars and hard drawn steel wire ror coiic'i·etereinforcement 
except to the extent that the Superint~nding Engineer, Public 
Health Circle, shall permit the relaxation thereof. rrhe quantity 
and details of reinforcement and also the thickness of the shell 
and details of spinning and manufactnre of the yipes shall be 
subject to the approval of the Engineer-in-Charge. All .pipes 
and specials shall be cured by immersion under water for at 
least 28 days before despatch from the place of manufacture. 

2. Fo·r earth-work see Chapter 22.· 
Earth-work. 

3. Laying and jointing of plain and reinforced concrete 

Cradl f
- . pipe sewers. 

e o sewers. 

Plain and reinforced concrete pipe .sewers shall be laid 
on a bed of lime .concrete or cement concrete or reinforced 
cement concrete cradle as shown on the drawings or as-shall be 
otherwise directed in writing by the_ Engineer-in-Charge from 
time tq time: The lime concrete or cement concrete shall be laid 
general]y in accordance with the specifications laid down in , 
Chapter 14 of this volume. In the case· of reinforced concrete 1 

cradles,; the concrete for the full width of the cradle shall be 
deposited continuously to the height of the reinforcement and 
then tlie reinforcement shall be immediate~y placed in position, 
after which.the remainder of the concrete shall be laid to 
com plate the cradle accurately to template and inconformity ' 
with 'the Contract drawings. Alterna·tively the reinforcement 
may be placed iu position before the concrete is laid. 
· The· work of const~ucting the cradle shall be carried out · 

in a continuous operation so as to ensure proper bond between 
the-concrete and the reinforcement and between the concrete 
n.bove and below the reinforcement. . . 

. , When any new concrete is jointed to old concrete, the old 
concrete must be propely raked back and roughened and the 
joint made in a .mal}.n~r to be approved by the Engineer-in­
Cha.rge in all respeots, 
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r The invert of the reinf9 rce_d...cr ruile shal] he. left about ½" 

ower than the finished level throughout and after the reinfor­
ced concrete pipe sewer has been laid and· l~velled thereon, the 
space bet\veen the underside of the pipes and the invert be filled 
with one part of the cement and one and a, half parts of sand, 
in such a manner that no void shall be left and th~t the pipes 
shall rest throughout their lenth and breadth on the cradle 
so that the load of ~he pipes and the superimposed load of 
earthfi\ling shall be evenly distributed: on. the cradle . . The oon 
tractor shall take great care to see t~at no dirt, earth or other 
foreign material is allowed on the surface 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 spac.es between the pipes and their cardles 
and shall do all other act~ 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 grouting is 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 to set for at least 3 days 
before any pipe is placed on it and the. Contractor shall take 
due care in setting the pipe on the cradle that no damage to the 
cradle shall occur. If any damage shall occur, 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 shali 
be well rammed and consolidated to the required levels and 
grades before the cradle is c.onstructed. · · 

~o pipe or the cradle therefore shall be laid or placed till 
the. alignment of the sewer and ito- levels and gradients have 
been carefully checked and tested with the trench ex cavation 
and found correct. 

' 
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-4·. The jointing for the pjpes shall be made by a loose 
J 1 ts collar and ehal\give a minimum caulking 

0 
n • · . space to the satisfaction of the Engineer-

in-Charge. The collars shall be speciallyroughened· inside for a 
better grip. 

T~e two adjacenb pipe ends will be so designed and manu­
factured that when butted together concen.trioally a dowel will 
be left between the two ends. Into this dowel cement mortar 
I : I½ (one part cement: one and half parts fine a.ggregate) shall 
be filled and then between the ends, paste of cement mortar of 
the same pro.portions 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 
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 w~ter equal to 20 feet head 
and al~o against all leakage of grou~d 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 sha1l have power to vary the 

Engineer-in-charge concrete in the cradle or surrounded under 
may order conc~et~ ~0 or round the sewer both a.s to quantity and 
be mcreased or dumnisb- • • .. 
ed. quality or to omit the same completely 
according to the nature of the ground that may be revealed 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 writt~n orders. 

7·_ After a sufficient interval has been allowed for the 
joint to set, the sewers will be tested under 

Testing of plain and a head of at least 4 feet and in no case 
reinforced concrete pipe under ·a greater head than 20 feet of water 
sewers. 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 m~ke the sewers water.tight against the ingress 
o.f ground water from o.utside and also against the .leakage of 
water from th'? inside of the sewers at· the test heads specified 
above to the full satisfaction of the Engineer-in Charge. All 
defective o-r leaking pipes or joints shall be cut ou~ and replaced 
and made, good by the Cont+aotor at his own costs and 
charges or in the case of any joints that may be dcfectire and . 
· 9,\\l'l11ot be re~ade, they shµ.11 be entirely surrounded externally ~ 
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with. cement COi:lcr_ete and cement sand N-OUt {l_;_l } to rend.er 
the joints watertight and this s·nould 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" 

Junc!ions for house diameter upwards shall be jnserted when · 
~~~~~~.uons and branch . the sewers· are laid wherever directed by 

the Engineer-in-Charge, For .large sewers 
these shall be fitted at anglesr.anging 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 dire·ction of the fl.ow, and tangential with the 
main pipes. The e_nds of the cur.ved pipes shall radiate to the 
centre whence they are struck and they·shall belaidat a sharp 
inclination with the sewer. 

. .. 
The sockets of .the branches on the junction pipes shall be 

· stopped off by means of a light 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 se:'Ver ~nd also so that no 
sewage can escape into .the ground. This must qe 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 

lio~~watermg of excava- and 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 'Yater to rise in the excavation made for 
the said ·works . . He shall moreover. continue full pumping 
operations and shall keep the excavation for each manhole or 
other work free of water until the manhole or other work is 
completed and passed and if any defect or defects are found in 
the said work subsequently, the Contraoto·r sh-all carry out all 
·p.ewatering and pumping operations required to make the defect 
or defects good to the satisfaction of the Engineer-in-Charge. 
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REINFORCED CONCRETE SEWERS, JUNCTIONS, STORM OVER• 
FLOWS AND ORTHBR WORKS CONSTRUCTED in situ. 

10. Inverts of reinforced concrete sewei:s, junction cham­
bers and othf':r works constructed in situ 

Inverts. shall be formed between transverse tem-
plates and shall be screeded. These tem­

plates shall be accurately made and placed at such close inter­
vals as the Engineer-in-Charge shall approve. Unless other­
wise shown on the drawings layer: of cement mortar not less 
than ½ inch thick shall be spread evenly and to a smoothly 
finished surface u,pon the concrete of the inverts BiS soon as such 
conoi·ete is in place. · \\'here radii of in'verts are too short for 
screeding between templates, the inverts shall ~e 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 to a 
smooth _finish. The concrete for inverts shall be deposited 
continuously for their full cross section and for such longitudinal 
distances as the Engineer-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 as shall be directed by the Engineer-in-Charge. Inverts 
shall be carefully protected against injury during progress of 
the works. 

11. C9ncrete in the side walls of sewers; junction chambers 
s·d 11 . and other work shall be · deposited con-

1 ewa s. tinuously to the height directed by the 
· Engineer-in-Charge and for such longitudinal distances.as .may. 
be convenient and approved by him. If the sidewalls are re .. 
quired to be lined with brickwork or oth~r material such work 
~hall be .carried out in a manner to be approved by the Engineer-
in-Charge. _ - ~' 

12. Concrete in the roofs or arched work of sewers, junc-
R f :I h · · k tion chambers-manhole's and other works 

oo an arc wor . h 11 b d ·t d . t· 1 f h . s a e epos1 e oon 1nuous y or t ~ 

full depths and widths of the roofs and for such longitudinal 
-distances a~ may be convenient a~d approved by the Engineer­
in-Gharge. The outer ~urfaces of roofs and arched work shall 
be left with an excess of mortar and finished true and smooth. 
If the roofs are required to be lined with brickwork or other 
material, such work shall be carried ouh in a manner to the 
approva-1 of the Engineer-in.Charge. 

13. .The refilling in of trenches and other excavations shall 

F •11• . be carried out in the inanner directed in 
1 ,ng rn. th" "fi t· · · 1s ·speo1 ca 10n. 
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Bulk heads. 

emporary wooden built h ead's shall be used while 
depositing concrete for sewers and other 
works at such intervals as may be required 
for convenient working. These built heads 

shall be of a design and shape and shall be so fixed and secured 
as shaJl be apptoved by the Engineer-in-Charge and shallnot 
he removed till the concrete has set sufficiently to hold its 
shape. 

15. Where shown on the drawings or where directed by 
th~ Engineer-in-Charge, concrete sewers 
junction chambers, overflow chambers and 

other works shall be reinforced with metal of the dimensions 
and shapes shown·and of a quality and ln the manner herein­
before specified, to the requirements of the Engineer-in­
Charge. 

Reinforcements. 

16. Connections and branches for lateral sewers and drains 

Branches. 

shall be provided by the Contractor. and 
built in where shown on the ,drawings and 
also where directed in writing by the 

Engineer-in-Charge, S.uch connections and -branches shall be 
closed with suitable plugs as already described herein for brick 
sewers. 

17. Unless otherwise permitted or ordered by the Engineer­
Minimum length of in-Charge, not less than 16 feet of founda-

invcrt. tion of invert for a concrete or reinforced 
concrete sewer'. shall be built m one operation. 

18. As per para. 9 above. 

Dewateriog of trenches 
and excavations. 
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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 
. Laying of ca~t iron required alignment, depth and grade and 

pipes. holes are to be taken o·ut ~here th~ joints 
occur so that the barrels of the pipes may be on a solid bed 
throughout. In laying spigot and ~ocket pipes, the socket shall 
~e 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. 

. . 
2. All spigot and socket pipes and specials shall be joined 

1 . r . by forcing the spigot home into the socke:t 
om mg. 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 socke~, 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 shal~ be recessed about I/6th of an inch inside 
the face of the socket, which shall be painted with a coat of 
hot melted bii. umen to protect all tool marks. 

Flanged cast iron pipes and specials shall be properly 
faced and the joint9 .shall be made by inserting a washer of 
soft lead or other approved material between them. 

3. · All cast iron pipe sewers shall be subjected to a 
T . hydraulic test of not less than 30 feet head 

, e
st

'~g. , all cast iron rising mains shall be tested to a 
hydraulic test of 10·0 feet head. They shall· be absolutely 
tight unde~ theee test heads. 

4. As per para. 9 of Chapter 14·2. 
Dewateriog of Trenches, I 
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14·4 CONSTRUCTlON OF MANHOLES 

1. The Contractor shall build and. co~struct the vario~s 
manh9les in the position· shown upon .tb.e 

General. 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 $alt· 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·sewerto Jjp.e 
other without interruption to the fl.ow ancf all pipes required 
for branch sewer house connections and' ventilation purpose 
shall be built in the walls as shall be dir~oted by the Engineer-· 
in-Charge. Relieving arches should be provided to preyent any 
load on the pipes. All ladders and iron steps as shall be required 
by the Engineer-in-Charge sba.11 a'lso be provided and built into 
the brickwork while the walls are being constructed. All man­
holes sliall be lined with machine pressed bricks on their inner 
faces J> the requirements of the Engineer-in-Charge. 

v ·2. Where shown on the drawing or otherwise directed 

M h I b 
by the Engineer-in-charge the inside of all 

an o es to e ll ·b d d . h watertight. manholes aha e ren ere wit cement 
mortar composed of one part of cement to l½ or two parts of 
sand as shall be laid down in the Schedule or shown on the 
drawings not less than half an inch in thickness and' worked 
to a polished face and they sha,Jl 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-
sh . r h 

I 
ctete or glazed stoneware the channels 

inve~tng 
O 

man ° e. shall be formed of half round pi pea bedded 
in cement mortar ·and shaped to fit the 

ends of the sewers. Where· practicable in ~he opinion of the 
Engineer in Charge there shall be fall of not less than 1 ½" in 
each manhole, but in flat ateas where it is nob feasible to en­
forse this provision; the Engineer-in-Charge shall amend or 
·reduce the fall to be allowed in each manhole. In manholes 
on bri~k or concrete sewe~s pr9pe~roov~s .shall be for~ed in 
the brickwork or concrete to enable a dam for fiuslung or 
other purposes to be formed in the sewers· at any time. 
. . . 

4. As per para. 9 of 14·2. 
Pewaterin, of exc@.V~tic;,n~; 
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14·5 CONSTRUCTION OF FLUSHING TANKS 

The Cont~aotor shall build the various flushing tanks in 

G al 
. . the position shown on .the plans or where 

ener consttucttons. d" t d b th E . . Ch . Ireo e y e ng1n~er-1n . arge, 1n 
accordance with the detailed drawings to b~ supplied by him. 

The floors shall consist of concrete and the sides shall be of 
brickwork in cement mortar as specified, Galvanised wrought 
iron or malleable iron steps, shal_l- be built in where neces­
sary, while the walls are being constructed. The insides of the · 
flushing tanks shall be rendered wibh cement mortar composed 
of one part of cement and 1 ½ or two parts sand 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. 

Each tank shall be fitted with an automatic· siphon )Vith 
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 

1 
shall be laid on to each flushing chamber 

ne:i~~~~aupp Y con~ by means o'f a connection of suitable size 
and a suitable disconnecting gulley and meter chamber with 
cast iron ·hinged. Locked lid shall be provided and construc­
ted in· connection therewith. 

The, ,covers of flushing tanks shall be similar to those laid 
down fo.r manholes· and they shall be set to correct levels and 
alignment'S on a layer ½" thick of cement sand mortar {l .: 2)! 

3. As per paragraph 9 of Chapter 14·2 of this volume. 
Dewntering of excava­

tioos. 
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r 14•6 V'.BNmATION---QeI:;BMNo.--------;-~--
µ 

1. All ventilation columns shall be .of cast iron or heavy 

0 1 
mild steel with ornamental cast iron bases 

cncra • of such diameter, height ·and description . 
a-s shall be approved by the S-uperintending Engineer.. · 

The columns nnd bases shall bemadoin the best and most 
workmanlike maoner, .The. columns shall be of the ·best grey . 
metal, freeformoold shuts, blow holes and other imperfections. · 
The castings, being left amoobh and clean on the surf0ice. · 

2. The columns and bases of cast iron shall 'be· coated by 
. . . heating and immersion with Dr. Angus 

Pamtmg and erection. S 'th' 0ompos1·t1'0 • ·a d t .d m1 s n ·1ns1 e an ou s1 e. 
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 
e-reotion, sho..11 be painted with 2 coats of bituminous solution 
of colours to be approverl · by the Engineer-in-Charge and a 
heavy coP,per cage shall be provided and fixed on the top of 
each coluh:in. 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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- I J. i4·7 MANHOLE COVERS AND FRAMES. 

l. The manhole and flushing tank covers and frames shall 
. · be 22 inchee:_diameter clear opening l;ieav~ 

Design and manufac- doubled seated "Conical" pattern 5' 
lure. d • b d b h . depth, of a es1gn to e approve y t e 
Superintending Engineer, · weighing about five cwts, each. 
They shall be of the best f oundary grey -metal, tough and close 
grained and the samples of the metal shall be submitted to the 
_Engineer .. in-Charge and bis approval in writing obtained there 
to before the covers· and frames are manufactured. The 
covers and frames are to be coated with Dr. Angus Smtih's 
c~mposition applied by heating them when new and before 
any rust has appeared on them and dipping them while . hot 
into the heated composition. "'J.'he· covers and frames shall 
be clean moulded accurately made and fitted in a w·orkman­
like manner, the surface qeing smooth and even. "Rocking" 
covers ~will not be accepted. · 

2. All manhole frames shall be set level to correct align­
Settiog. ment and levels, embeded on a layer 

of cement sand '( 1 : 2) mortar to the sa tis­
f action of the Engineer-in-Charge in all 1~espects. 

3. For back lanes and streets, light pattern manhol~s, 
(weight ·75 cwt. to 1 ·5 cwt. according to traffic) of an 
approved design shall be -:.ised as directed by the Engineer-in-
Charge. · 
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CHAPTER 15-BRICK SEWERS. 
l ; l-&• 1-{:;pt,;>,.171 

1. All bricks to be used on the sewers, manholes, junct1ons 
Bricks for sewers. juoc:. and all other permanent works shall where 

tions, manholes, etc. so specified in the schedule be moulded 
and machine compressed in accurate metal moulds, anq. , shall 
be of special quality. Th_e bricks shall be manufactured of 
clay which has been carefully weathei:ed, worked, puggep. ana 
tempered; they shall be hard burnt throughout, true to.shape, 
homogeneous in texture, free form fta,we, nodules of kankar 
or other blemishes, with sharp-edges and unform in size. 
Every brick must be thoroughly well burnt throligho~t in a, 

"Bull'' Kiln, to a deep red colour and shp,11 give a clear 
ringing sound when struck. Unless· otherwise specified or 
required by the Engineer-in-Charge, brick~ sha,ll measure~ 
4r X 2f' 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, etc., 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 eo 
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 wer~ placed have been passed by the 
Engineer-in-Charge or his assistant. Although . bricks shall 
have been passed at site ~f kiln or · elsewhere they shall be 
liable to rejection thereafter at any.stage even after they have 
b~en 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 aft~r being.perfectly dried then boiled for 20 minutes and 
then allowed to cool in w.ater. 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 

P ddl CI consist only of selected cJay derived from a 
u c ay. source and of a quaility to be approved in 

writing by the Engineer-in-Charge. The clay before use shall 
°Qe fully w~athered in the sun, all roots, leaves and other 
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orga.nic impurities being removed and all hard lumps beipg 
fully disintegrated. The clay shall be well wetted, trod ou:t, 
tempered and wo_rked 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 
tr~nc~1 timbering. moulds• be approved by the Engineer-in-Charge. 
ccott 1ng and other tem- . . • 
porary works. It shall be o-f the best quality of its kind, 

· well seasoned, sound,' free from sap wood, 
knots, shakes and all other defects. 

4. The mortar to be used for rendering or plastering shall 
CeCLent rendering and be composed of one part of cement to 

plastering. two parts of clean wa~hed, sha,rp siliceous 
sand or of other proportions as laid down in the schedule and 
ordered by the Engineer-in-Charge. It shall be mixe_d as in 
the case of cement and shall be gauged in small quantities so 
that 11one 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 oU:t to f' depth in the case of bripk work) and 
kept thoroughly wet for z4 hou!'s before application of th~ 
rendering and no hollow spaces shall be left under ·the render­
ing, which shall 1:e well keyed into the underlying material. 

The renderjng shall be finished with a floator trowel to 
an even polished surface and must be protected 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 wat~r w~le it is setting for a period of not less 
than .. ten days. 

Should the Engineer-in-Charge require a~y special water 
proofing tr.eatment to be carried oµt to the rendering, either 
by the addition : of "Pudlo" "Tricosal." "Sika" _or other ~ . 

. material ~r by subsequent treati:nant with silicate of soda or 
. both, the water proofing-materials will be supplied free by th~ 
Engineer-in-Charge -at his stores, to the Contractor but .the 
Qontractor shall transport the materials, to the work, use them 
in the-, ·work-to th~ direc~ions of the Engineer.in-Charge supply- _ 
ihg labour and tools therefore at ~is own expense and charges J; 

and no extra rate for water proofing work shall be allowed. 
5. Brjck pitching and paving shall be laid in panels in .: 

Brick pitching and. diagonal, herring bond, or such other bond J 

paving. _ as the Engineer-in-Charge may froi:p. time : 
·t .o time direct. The ·~ricks to be uee<;l £01· flat. brick pitchinS ~. 
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;. shall be without frogs and shall have-a-true, smooth-surfaee-e. . · ' 

. . 
If pitching laid in lime or-cement mortar is to be pointed · 

in cement mortar, the joints shall be raked out· the same day: 
Where no pointing is specified, the joint's_ of all s~ch pitching 
are to be nearly finished off as sp·ecified in specifications qf 
pomting, the day after-the bricks are laid and before further 
work is started. · 

The joints of all pitching and paving whether laid with 
brick!:! on flat or on edge dry or in lime or cement mortar, shall 
not exceed 3/16" in thickness. 

No extra shall he payable for or in respect of any special 
bonding, cutting, wastage, scaffolding, curves, cambered or 

l 

I and . ·-·-

· other special work in connection with pitching or· paving work 
to be carried out. The rates of the schedule cover all wastage, 
slopes and changes of slop~s, curves, irregular areas and other 
special work requi~ed and inolncle for t,he cost of pitching and 
paving work of all discription both on the fl.at ancl on the 
slope at all angles required. 
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7. Where labour rates only are provided in the.schedule 

F
• 

1 
h 

1 
for the fixing of penstocks, irons, step 

1x ng mnn o e cevers, l · h l ·1 · h f 
penstocks. shutters; steel va. ves, man o e covers, venh at10n s a ts 
windows~ step irons and steel windows and other .fittings as shown 
other fitt1Dgs. th d · d 'b d · tl on e ra.w1ngs or escri e 1n 1e 
schedule. The rates payable for . such fixing shall include all 
cutting away or into of bric~work, concrete, masonry or stone 
work, the p1ovision 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 I : 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. 

I 
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. CHAPTER-15·2 

·BRICK WORK SEWER CONNECTION 

1. All bricks for the internal rings shall be sound well 

Workmanship . picked, compr:essed ·and machine moulded 
. as la.id down previously in this . SpecifiQa-

tions. They shall be radiated fo_r all arcl;Les and other curved ' 
wo.rk. The .courses shall be kept parallel "to the gradient and all 
bricks must be fully embedded in the mortar, no grouting is 
being permitted. The join ts o~ the f~ce of the work are not to 
exceed 3/16th of an inch in thickness and are to be cerefully and · 
neatly pointed flush unle:,s intended to be rendered in whi~h 
case the joints shall be raked out ready to receive the plaster. 
All curved work shall be suited to template and-centres as shall 
be laid evenly and uniform to . the correct curvature. All 
cavities behind the sidewalls shall befilledin andrammed·and 
consolidated very oarefµlly _before the covering arch is cons. 
tructed. All arched work shall be formed upon properly and 

. ~cotl_l'~tely constructed centers, great care being taken in key­
ing 1n the arch. 

2. In single brickwork the internal surface of the concrete 
Colla J . t envelope shall be neatly and accurately 

r 
010 

s. rendered in I : 2 or 1 : 3 cement-sand , 
mortar not less than½ inch thick:-In other work, a cement-sand 
1 : 2 or I : 3 collar joint not less than -½ inchin thickness shall 
be formed round the inner layer of brickwork. The end of 
each section of brickwork shall be properly racked back to 
form a key for the succeeding work. 

3. Invert blocks shall be specially moulded and lipped ah · 

1 t Bl k the joints. They shall be laid true to line 
over oc s. and at proper inclinations and shall be · 

joined in l : l cement sand morotar, no joint being greater than j 
¼ of an inch in thickness, or they may be constructed ·in situ. 

4. After the covering arch ha~ been turned, and before the -1 
R •moval f c · t • nentering is removed, the trencp shall be ) 

... 
0 

en crmg. filled in to a height o_f at least 2¼ feet a hove 
. the Crown, and properly consolidated as 

specified. No centering shall be removed without the sanction 
in writing of the Engineer-in-Charge or his representative. On f 
~he removal of the centering, the inside of the brickwork shall 
be thoroughly cleaned, and pointed, if not inte~q.ed to be plas- . 
tered, so that the work may be left with an even surface. · 

6. Connections with house drains shall be made bymeans 

· Junction Block. 
of 4" to 611 diameter stoneware, fire-clay· .• 

. ~r moulded cemen~-concrete (1: 2: 4) juno-·i 
· tion block~ as eha}l be required by the Engineer.in-Charge.f 
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or very-lo;rge--buils,9ft diameter still large bloolrs sliall be· · 

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. T~e sockets of the junction blo~ks shall 
be. stopped by means of a hght concrete (1 : 2: 4) br stone ware 

. stopper fastened in place by a fillot of weak cement mortar·or 
by a bituminous composition joint so th~t ~o ground wa.ter c~n : 
leak into the sewer and also that no sewn.ge . can escape into 
the ground. This must be .done at all junctions left, whether the 
connections a1·e expected ·to be made at once or ·not. 

6. All sewers shall be absolutely watertight when submit-
• 1 ted to a head of water' of the height of the 

Sewers to be wn11:rug it. road or gro.und level above . the sewer or 
such other head not ex.ceeding the · height of the road or 
ground level above the sewer as shall be given in writing by 
the Engineer in Charge .to the Co1~tractor from ti~e to time. 

7. In case, sewers are· intended to be provided with a 
. coat of cement redering such reuder-

Reoc!er.ng. ing shaU consist of one part of cement to 
1 ¼ or two parts of sand by volume, as shall be laid down in the 
s~hedule or shown in the drawings, u·ot less than half an inch 
in thickness 3rnd worked to a polis,!!..ed face to the requirements 
of the Engineer-in~Charge. · . 

S. As per para. 9 of Cha1Jter No. 14:·2 of this volume. 
i)ewntcring of trenches. 

15·3-CONSTRUCTION OF BRICKS SEWERS DT:LOW SUBSOIL 
WATER LEVEL. 

1. Upto 2½ feet depth below the sub-soil waten level, 
egg-shaped Sewers may be adopted as 

Depth of foundation upto directed by the Engineer-in-Charge with-
2½' below suh-soil water out any pumping operations. The excava-
tevcl. tion shall be done as per Chapter 13 o.f 

volume . . 

Base. 

2. The .Sewers shall be gi-ven a base of lean concrete 
1 : 6 : 12 or Bricks laid under water by 

· means of cribs wit:q, openable bottom 
3. The Sewer construction shall start from the tail and 

upwards. · . 
4. Pre cast invert blo.cks in cement concrete I½ : 2 : 3 

Invert . 

per Chapter 15·2. 

( on any other water proof mix as fixed by 
the Engineer-in-Charge) shall be properly 
laid on the base and work executed as 

' 

) 

' ""' 
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5. \Vith depths greater than 2½ feet below sub-soil 
0 h 

.,1." water onl v circular form of sewer shall ·be 
l!Pl greater than~" ,eel. .1 d "' · · 

tlow sub-soil watcrlevcl. ac opte . . . -

Base. 

6. A six to nine inches layer of cement ~oncrete 1 :·6: 12 
or bricks shall be laid under water, by cribs 
as directed by the ~ngineer-in-Charge. 

7. The Cradle·concrete of I : 2 : 4 (or ·any water proof 

C ~1 fixed by the 'Engineer-in-Charge (shall be . rat1 e CO(jcrete. , 
deposited on to the base by means of false 

botto~ buckets tiH t,he lowest point of the brick work is 
reachecl. 

8. 1"1ilcl Steel Se1ni-Circular forms shall.be placed exactly 

C
. 

1 
F k · · at tbe centre of the cradle and the rest of 

H('ll ar Ormwor •, • •a h 'd the conci·et1ng ]a1 on t e s1 es. 

The rest of the work. shall be clone as per Chapter Noi 14 
of t,his volume. 

9. In graater depths than mentioned in para. 5 i.e., more 

D th h 
. than O feet below the sub.soil level be kept 

ep greater t an m para. d · d h d · s. epresse up to t e es1red level by well 
point pumping (refer Chapter 13) and 

sewer constructed as per paras 5-8 . . 

' I'" 

Note-It is desirab1c to execute the w01k eatire1y in dry condition. 
I 

ti 



•·SOil 
11 be 

• : 12 
cribs 
e. 

>roof 
.n be 
false 
rk is 

ictly 
st'of 

), 14 

nore 
ke~t 
well 
and 

----

~ 

543 
APrER 16 

SUMP WELLS, SCREENING CHAMBERS AND PUMP HOUSES 
16·1-SUMP WELLS AND PUMP HOUSE 

1. (The Sump ,,1 ells, walls and floors shall )>e 

Sump Well. 
design eel to counter the upthrust- of sub· 
Aoil water.) The !)lugging shall be clone 

by concr·ete 1 : 2 : 4 or any other mix determined by the En- . 
gineer-in.Charge using rapid har.dening Alumina cement · 
or plain concrete. 'fhe oonoi·ete .mix shall be designed for 
optimum water cement ratio, and the mix designed to ensurei 
water tightness. No friable and deleterious materials be used 
in concrete. The rates provided are for ordinary cement. 
Extra payment shall be made for the cost of water proofer or 
rapid hardening cement. 

To rounter the upthrust the concreting shall be done with 
a posiUve pressure of water. · ,,..:-")..Jo 

(The depth of concrete shall be 14.s./62.:.5 times the head of 
sub-soil water. In case the depth is excessive an R. C. Slab be 
laid on to the base concrete for the balance of upthrust after 
allowing for the concrete depth) . 

The ·base concrete shall be covered by 4" cement concrete 
·1 ½ : 2 : 3 __ _qr any other mix as directed by th.€. Eogineer.in­
Chargethe entire top c~ncreting being done 'in one opera. 
tion. · 

A slope sh~ll be given towards a sump which woul~ house 
f.14 1.1 D

O 
the strainer of auction pipe; · 

t~ 0 
2. In case wate~ oozes out fr'om the founcl~tfon 2': G. I. 

· bbl' r r d . pipes shPvll be erected vertically .1n the 
Bu mg o ouo allon Th 1 · 1 · ·h '· · concrete. concrete. e water eve 111 · t ~ pipes 
shall be a.llowed to assume its natural l<::vel. The bottom 
concrete shall be impregnated wiLh ceme1~t slurry L: l through 
these pipes with sufficient pressure till t,he foundation conc1·eto 
is sealed. - · 

, / 3. 'rhe wall shall be offirstcla.ss Brick or cement masonry 
./ Wall in cement l : 3 or cement blocks 1 : 3 : 6 

\\ a s. (with a 4½" core wall of cement concrete 
11: 2: 3 reinforced if necessary). The walls shall be plastered 
with ¾" thick cement· plaster 1 : 2 (without heat) cement cast 
with an admixture of water proofing material as directed by 
th.e Engineer.in.Charge. , 

A 4. The steps shall be of malleable cast iron or mild steel, 
1
' built simultaneously with the masonry. 

ps. Under no circumstances the steps shall be 
allowed to inserted in the· masonry aft'erwards. 

' 

} 
I • 
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5: · After completion of the wet·well it shall be filled with 

water up to the full supply level. · 
Impermeability Test. 

The drop in level shall not exceed 1 /St')l of an inch in 24 
hours. 

In case this test fails the walls and foundations shall be 
grouted with cement slurry at the expense of the co~tractor. 

6. In case t,he collecting sump, arid screening chamber 

R1of, 
are located in populous areas they shall 
be -covered with roof with ma:pholes, and 

adequate ventilation provided. · 
7. All other work shall be done as per Volume I, Chapters 

8, 6 and l of this volume for pipe work, HydrauFc St.ructures 
and well sinking, respectively. . 

No. 16·2 SE\VAGB SCREENS 

(a) Fixed Screens · 

1. Fo_r s---1J plants (up to a.sewage dh:;charge of l million 
r · d Jcl,

11 

gallons) fixed screens shall be employed 
ixe screens. · fixed in grooves of channel iron built in 

. masonry at angle of 30 to :15 degr"'ees to 
the ve~l. _ ~ - · _ 

2. The course gratings shall be of o-pening of 2" x 2" and 

C 
. shall be installed before the pumping 

ourse gr:zaing t t· s a 10n. 

'· 3. he bar screens shall be employed before treatment 
· ·; · · works with openings of½" x ½". 

Bar ScNcns. _ 

4./The ~ereenin.g oh(lmbers sh~ll ~e always in duplica~e 
. . . . t·o facilitate repairs. 
. Duplicate screen mg chamber _ 

5. . 'I'he screens. of mild ste.el bars and sections sh all be 
c . r . · coated with two coats of biLumastio point 

oat,l\g l' frceos. · or Dr. Angus Smith Solution. 

6'/ The·-are~ of openi11gs belo,v the flow line shall be thrfoe 
·
0 

. r h d t d the area of inlet sewer for ·combined Hewer 
pen10gs or aa opera c :i 1 • f • 
Sere.ens, nnct ] 1i' times or sa111t,ary sewer. . . 
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·ated Screen f:or la,~e disposal 
plants 

. . 
7. For mechanically operated scree.ns the opening eball be 

only 25 per cent exceF s of the cross section 
Mechanically operated f b l th fl }' . Screem:, o sewer e ow e· ow 1ne. . . 

8. The contractor shall furnish all materials for and shall 
. · . properly install, adjust and test ~echanical-

Speclfication for Mechanically operated screens, at the locations shown· 
Screens. h d . , d' d b th on t e rawmg or as irc.cte y e · 

Engineer-in-Charge. . . 
Included in this item ate all ·st1·uctural steel, walkways 

the rake, carriageway which travels between two guides, the 
guides, the bolt, the roller chain and all mechanism cbntrol 
apparatus, electric work including motors, anchor and foundn.­
tion bolts, electric connections and .all other appertunances 
,vhich are nee< ssary for complete installation. 

In general these shall be furnished and installed under 
this item complete equipment fqi·-.-Nos. Screening chambers 
Railing pipework, exco.vation, masonry and concrete and re­
inforcing steel w_ill be pai_d for under the appropriate item. 

V\Thile the detailed specification describe the ~echanisin 
and equipment of Simplex screen, the use of approved equal 
mechanism and equipment made by others will be permitted 
subject to the a,ppro\"'al by the Engineer-in-Charge and varia­
tions as may be requiredin the Engineer's judgment to peimit 
the use of approved equal mechanism and equipment by other. 

'Jhe bidd.er shall state, what make of mechanism and 
equipment he proposc,s lo furnii.::h a11d install, if awarded 
contract; and upon the a,vard of the contract, the successful 
bidder will be required to furnish and install t.he make so 
named in hjs proposal. 

Vv'here the civil works arc done by o.not.her o.genny the 
supplying contractor sh.all depute a representative during con­
structi~n that civil works suit the mechanical, electrical and 
other requirements · of the equipment, and that . foundation 
and anchor bolts and other necessary i i:ems are built in the 
civil works without resource to dismantlment. ' 

· 9. The Civil works shall be executed as ·p·er Volt,1me I, 

C 
. .. 

1 
k Chapter 8·6 of th1s volume · for Hydraulic 

1v1 wor • St t d . k rue ·ures an p1pewor s. 

' 
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CHAPTER 17 
17·1-SURFACE DRAINA.GE & STREET PAVEMENTS. 

. Surface drains. 

l. ·Punjab Standard type drains shall be made of cement 
concrete 1 : 2! : 5 mixture. House oon­

Puoja.b Stand ard Type nection dram"s type I drains type II 
drams. cl • I'II d · · d ~ · f · rains, type . ran~s an inverts o 

drains of large sizes and of sewers shall be laid in situ.in length 
not exceeding i,_feet, separated by vertical expansion joints 
not less than ¼'1 widtll fonned by accurately shaped metal temp­
lates. The exposed surfaces of all inverts and drains including 
side sla,bs and bnll-noze shall be formed by applying a thin 
skin of about, ¼'1 thick of 1 : 1 ~cment sand mortar immediately 
after the concrete has b~en placed a,nd screening the same to 
clean smooth finish. The slabs for the side walls shall be 
moulded separately and sha.11 he laid_ 'in l : 2 cement sand 
mortar on the lime concrete backing, previously prepared, not 
less tha,n l~.1: d11ys arter being m'.l.de. All joints being carefully 
strnck perfectly clean and flush with the faces of the slabs. 

The prepa.ratio1is of the trench, aligning, and grading, 
shall be carried out in the so.me manner as required for sewers. 

No ex.trn. 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 is included 
in th~tes as given in the schedule . 

0· The girder crossings across street shall be formed by 
. . . . ., removable fiats and angle fixed in the. 

Girder~ crossms for 1, -, 3,. ang]e iron frame Two flat iron hold 
dratns. fasts ~x 2''. x ¼" eho.11 be embedded in 

concrete l·:.2: 4 and shall be boltecl with the angle iron seats. 

3. The side slopes shall be lo.id in herring bone pattern 
. ·. either flat· or on-edge as directed, in first 
51~:c~~~i,es above con- class bricks, The base shall be of clay 

~ · puddle lime cemcn·t ~oncrete as specified, 
~nd tl1e rate shall inclu.de a thin layer of plaster underneath 
the bricks. Any special cutting or curved work, boundry 
corners, curves, slopes and cho,nges of slopes, cambers, cutting 
shaping and wastage of bricks to fit irregular area and all other 
special worl{ is also included. There shall be layer of mortar 
¼" t,hick below the brick and the joints struck flush and smooth. ! 

AU profiles a11d etripa shall ba provided by the 10011tra.otor at .,., 
lua ow11 001t1, U11loH 01moi1 b tlOil'itinu is rettuired by the 
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~ bJngi-n-eer-i-n-eha-rge,ihe ext-erna-l-su-rfa-ce of the joint~ shalt-'t,e· 
struck flush o.s the work proceeds and left perfectly·fl.U:shed and 
smoot~ · - · 

< They are of R. C. C. slabs 6" thick as per drawing. 

Crossings over· drains 
above type 3. · 

5. The surface drains are conne·cted ~ith.sewers through 
. · . gully grating,-vide Chapter 14 of this 

Connection with sewers. volume. · 

6. These are made by forming Purnalas and making 
Khurras of the size at the heads of House 

. connections with size of I{hurra as speci-
House Oullet connections. fled and this item includes all cuttings 
and order work as required by the Engineer-in-Charge. 

. 7. Curb and channel shall be formed on both sides of the 
. ·Road wo.y and the foot-path as per sketch 

Curb and chan
n

c1 Drams. This is connected to sc wer by gully grat. 
ing as directed by Engineer-in.Charge. 

8. After the drain is completed they shall be tested for 
:flow by fitting them upto the connected 

Testiu2 of Drains. section. 

9. The reimbursement is laid in bricks in cement mortar 
1 : 5 on both sides of the roads sloping 
towards the drain 1/,S" in 9" and is laid on 
speQified thickness o~ base concrete. The 

lteimbursement. 

rates shall include any stripe, 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 
·3", 4½'' or 9" in width along.sides of the drains and f-:-r all curves, . 
bends, slopes a.ncl 9hanges of slopes, and·other work involving 
added labour and material for irregular areas, cutting, fixing 
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" r,hick mortn.r 
underneath and the bricks_ embeddod therein. , 

All joints between the bricks and along outer end and 
inner side of. the reimbursement -shall be complete]y n.Ued 
with niorta-r.-

• 
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10. The Houso walls shall be protected by a. 3" or Jf · 
thick Tega (i.'3., brick 011 end) laid in cement mortar projecting 

to a maximum height of not more than W' 
Tega, above the drain and the rates shall in-

·clude_ a]l 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 

F d . f . b shall be p1·ovided under reimbursement 
oun at1on or reun urse- :i • 

mcnt and Tega. anct Tega antl paid separately. 
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7·2 .. -STREET PA'fBMEN!F----______ _:_ __ 

1. The street pavements shall .be in flat bricks or brick 
on edge as- specified laid . in ordinary 

Pavios on dressed earth. bounded courses or herring ·bond pattern 
and laid to template oyer rammeq. and 

dressed earth to· correct longitudinal and 'cross slopes (Mini­
mum cross slo-pe 1./24) as required by the Engineer-in-Charge: 
The joint shall be thoroughly filled with dry sand grouting, . 
which shall be applied to a thickness of not leas than in. over 
the surface and brushed iqto the joints. AU joi:q.ts ·shall be 
fully filled with sand. · 

2. The paving shall be laid on concret_e 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 thoro_ughly 

compacted. 

3. Th~ 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 areas and 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 it·em I and ~ shall be fixed with a maximum 
width not exceeding 3/l6th 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, 

Cement pointing. 
unless the Engineer-in-Charge orders for 
cement pointing. 

5. The surface of street to receive flooring and paving 
. shall be properly dressed and trimmed, 

Dressmg of surface of and tb:e rate shall includ·e sectioning to 
streets. d . 

. correct cross an longitudinal slopes, 
cambers, ramming consolidation and Bi;Q.Ooth finishing of the 
§Urface prior to pavel!!eil~! . · . · · . . 

I • 
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CHAPTER No. 18 
. SEW AGE PUMPING SETS 

18·1-General 
1. · The-various parts of the pumps coming in contract 

· with sewage shall be guaranteed safe by ·1 

General Specifications for the manufacturers · against abnormal 
sewage pumps. wear in propioal climates due to grit, 

. acids or other corrosive materials present 
in normal sewage of Pakistan towns (Normal water supply-20 
gallons per head and ash is ·used for cleansing utensils). 

The wearing parts of the pumps, i.e., wearing rings impellor 
bearings and shaft shall be of subst~ntial construction and 
capable of being easily dismantled for the purpose of 
examination and replacements.- In this connection horizontal 
split casings will be preferred. 

The vanes and other passages in the impeller a.nd the 
casings shall be guaranteed free against clogging by colloidel . 
materials, small rags or other fibrous articles as well as small 
solids up to 2 inches size (This last condition in italics 
~hall apply to pumps with suction and delivery of sizes six 
inches and above) . 

In the absence of specification of position of pumps with 
respects to the highest and lowest water level on the suction : 
side, the suppliers will be firee to propose a position where the 
pumps would work most efficiently. 

. . In case of a self priming position is proposed, a sl nice : 
valve of proper construction on the suction side of corrosion 
proof material will be supplied with the pump to isolate it for 
th~ purpose of repairs. Special tools for dismantling the 
pump and for replacement of spares ahall be supplied with :f 
the pump. · 

Spai:e parts for a normal running of 10,000 working ' 
hours will be supplied along with the pump. 

The pumps shall be rated for continuous running of a.t 1 

least 16 hours a day. · · 
Complete instructions regarding . installation, mainten-; 

ance, di~mantling, anrl normal repairs along with necessary;: 
sketches and drawings and exploded view all written up · 
Engli~h and Urdu would be supplied free of charge with every~ 
machine. · 

Performl),nce curves connecting discharge with a head] 
efficiency and horse power drawn on the same X and Y axiSJ 
. and on the same graph sheet shall be supplied and the' 
acou:i;acy with respect to inqivid'1al machines ~ua.r~~teedt r 
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~ AH ~ ee& will be .deemeclto,beheld v:alid only when 
10 per cent of the price is kept in deposit. with the Government 
for a period of six months after the installation of the ma.chine 
during which period all the guarantee except that against 
abnormal wear will be· deemed to be held good. 'For guaran·tee 
against abnormal wear will be specified by the ma.nufacturers 
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and will be in no case less than 10,000 working hours. . 
The pumps shall stand the test enum.erated in the follow-

ing paragraphs. . . . 
;, .a: - / Testing of sewage pumps. 
~ A pump test is ma;de :- , 

Purposes. 
(a) To determine whether the pump will deliver at a 

specified discharge against a specified head·when 
running at a specified speed. 

(b} To determine, at the same time, the power absorbed 
by the pump in doing such work. 

( c) To determine the pump ~ffic.iency. 
2. During the whole period of the test, careful observa-

G 1 P 
. tion shall be made in regard to :-

enera recauhons. 

(a) Serious shock, hammering or vibration occuring. 
(b) Bearings running coal and with proper lubrication. 
(c) Stuffing boxes and liquid sealing devices· operating 

satisfactorily and not.allowing any leakag.e of air 
into the pump. 

(d) In the case of centrifugal or axial flow pumps, 
rubbing of the rotor occurrµig against the casing 
or neck rings. 

(e) The reliable and satisfactory action of a hydraulic 
balancing device, if used. .. 

(/) 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 neE,1,rly equal to the specified 

Speed · d 'bl Iftti ·1· · · spee as poss1 e. · e preva.1 1ng 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 suitable methods applicable 
·~o the local conditions of instalation, Throt~ling .by a valve 
is the most feasible means to raise the hea.d in case the operat­
i.ng head is less than the specified value, butsholud it be found . . 
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necessary to insert a throttle valve in the suction line, this 
shall not be ~tted closer to the pump than ten times the dia;. 
meter of the suction pipe. _ .. 

4. Each of the various measurements for a given run 
Readings. 

shall -w:henever possible be computed by 
. averaging a series of instan:taenous readings 

taken simultaneously at equal time intervals. A sufficient 
number of readings shall be taken in ma.king an . observation, 
so that the addition or elimination of ~ single reading represen. 
ting a maximum swing of the instrument [lhall not affect the 
aver~e by more than 1 per cent. . 
v5. The pumping unit shall bein the bestpossiblemechani. · 

h 
. 

1 
d r d 

1
• cal conditions, with all bearings, stuffing 

Mee &01ca an f. y rau 1c b d · t l · 1 
conditions. oxes, an 111 erna .runnmg c earances 

properly adjusted. 

All air leaks in the suction pipe· shall be eliminated. 
Unless otherwise specified, the temperature of the liquid 

during the test shallnotexceed85°F . . The liquid to be handle 
shall be reasonablly free from air and gases. 

6. The duration of the test shall be sufficient to secure 

Duration of test. 
accurate and consistent check results. To 
verify the mechanical condition of the 

pump, it shall be run continuously for not less than one how:. 
and not more than six hours. Where a specification covers a 
range ofperformance, .a minimum of five tests shall be made 
to defi)le points approximately equi-distant on the characteris .. 
tic 91rve. 
V 7. The speed of the pump shall be accurately measured by 

Measurement of speed. 
a revolution counter or an accurately cali­
br:;tted tacheometer. . I v·s . 

Discharge. 

The discharge shall be mea.sured by V Notch method 
· . or as directed by Enginee'f-in.Charge. 

. 9. The standard method of ·measuring head shall be to 
employ a liquid column or gauge glass 
giving a direct reading of sutfa~e elevation. Measurement of Head. 

Where this cannot b~ used, ~ndirect methods may be employed, 
such ·as the use of a mercury or other liquid 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. · 

NOTE-Special care is necessary to avoid the formation of air pockets in the 
~uclhm pipes . 
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~ When using liquid columns for the measurement of head · 
r care musti)~en thah any correctionnecessary{)n ttccountof · 

the specific gravity of the liquid or liquids is made and that the 
head is stated in feet of water of standard density. When 
this is done, the horse-power calculations are correct whatever 
may be tho specific gravity of the liqui9, pumped. . 

10. When liquid columns are used, care shall be taken to 
avoid errors due·to the difference between· 

Gaugest ~recautioos aod the · temperature of the liquid in the 
. Connections. gauge oonnection and that . of the liquid . 

in the pump by frequently draining the connection or determin-
ing the necessary correctio~. · 

When Bourdon type gauges are used, it is recommended 
that drain cocks be placed immediately below the gauges. and 
that frequent tests be made to determine whether the pipe 
connections of the gauge are filled with air or liquid. With 

~• a.ny form of gauge, care shall be taken to eliminate auy" leaks 
(even if small) in the connecting piping, and to avoid the trap-· 
ping of air in th~ connecting pipe or hose. . · 

A sealing arrangement should be fitted at the point where 
the gauge connection is taken from the main so as to prevent 
sewage en~ering and clogging the connecting pipe and the 
Bourdon tube of the gauge. The sealmaybealiquid 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 tµ.e test and 

when calibrated and used shall be.in an upright position. On 
no account shall any Bourdon type gaug~ be fixed so that any 
strain is placed on its case, as itf:3 readiµgs may thereby be 
seriously affected. · 

Connections for the gauges shall be made on the suction 
and deli very pipes in positions free from likelihood of the gauge 
readings.being affected by curvature, restriction, rotation or 
impact effect of the stream lines, and shall be as·short and direct · 
as possible. Connections to taper pipes and bends are undesir­
able and connections to the top side of a pipe shall be avoided, 
as air frequently c~lleots there. The suction gauge connection 
shall be placed at a·diatance 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 js used for throttling the discharge, it shall be placed 
downstream of the d,elivery gauge c_onnection ab a dis ta.nee not 
less than three pipe diameters. The encl 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 ~nd shall have its axis at right 
angles to the direction of flow. 

11. Measur~ment of power input to the pu~p, ~hat is, the 
Measurement of power brake horse-power (B.E:.P.) of the pump 

input. falls into two general classes. Some 
measurements are those which in themselves determine the 
actual pow.er o:r torque delivered to th'e 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 subse~uent determination 
of the relationofthepowerin put to the power out put of this 
driving element under the idPntical 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 eJectric motor:, provided the calibration tests of this 
motor are made with very care and are frequently recheck­
ed. Curves shall be made up 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 sha.11 then be measured 
in a manner exactly similar to the calibration tests, and the 
corresponding power out put as shown 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, 
howev , shall'not be unreasonably demanded if reliable reo.ent 
oalib tions are available. 
: · 12. The water horse-power is found from Equations l 

· n·d '> 
C ·1 · r a .i, alcu allon o water power 

and efficiency. 

W.H.P. - Q xH 
8·828 

W,H.P. = G xH 
3300 

.. Equation 1 . 

. . Equation 2. 

Jlr 
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Where W.H.P. = water house-power, · ~ · 
i Q = dise~rge in c:ubio feet--p~eGHOllli'Ubli,------.------

/ G=discharge in Imperial g~llons per minute;· 

! 
i 
j 

V -· H='l'otal lieacl' in feet of water.·. 
Efficiency-The efficieno~of a pump is the ratio o.f the 

water horse power out p-µ.t to the.br~ke horse-power input,. or, 
W.H.P. · 

Percentage efficiency---x 100-Equation 3. · 
B. H.P . 

Where the values have heen. determined &.S described. 
The tolerances in effi,cienoy and discharge h~ad shall be 2·5. 

per cent. · 

(a) Drawings where s~etch of the pumping installation 
Data to be supplied to is supplied to the supplying firms by the 
the s~pplie~s of pumps Engineer-in-Charge and the latter shall 

by Engme~r-m-Charge. supply 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 
any. · . 

(c) In· case of existing installations the chemical and 
biological lists of sewage. 

(d) The minimum and maximum discharge and heads to 
which tl}e pump will be subjected to. 

(e) Atmoshpheric data showing annual minimum and 
maximum temperatures, freedom or otherwise from sand 
storms, etc. · 

(/) Type of installation that is horizontal vertical dry or 
wet. 

(g) The daily dishcarge curve of the pumping station if 
any for purpos~s of the planning the size and number of the 
pumping units. · 

18·2 
/ SEWAGE PU:MPS . 

_/ CENTRIFUGAL PUMPING SETS . 
I. The impeller shall be of cast iron or bronze and shall 

Impeller. be fi~ted. with easily renewa~le cas~ iron 
. seating rings, 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 
St ffi B have clear water seal so arranged to pre. 

u ng ox. t · f' · · t th } h · . ven ingress o air u1 o e pump t !roug 
the stuffin~ box, 

--·-*-----·---·------~· 
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, 3. The shaft shall be of substantial construction adequ:. 
ih ft . ately supported by bearings of appropriate 
I a · design being so placed as to avoid vibra-

J tion in the shaft at any speed. 
, 4. 1 foot valve. 

• I 

Accessories. 

1 gate valve. 
I check valve· 
I flexible coupling. 
I priming funnel. 

} pressure guage including cock. 
/ ~ depression water indicator. 

; I suction guage including cock. · 
'15. A. C. horizontal electric ·motor, 440 volt, 3 phase 50 

1,,.1 t cycles, drip water proof with tropicalinsu-
0 or. lations speed 1,400-3,000 rpm. Up to 

10 BHP squirrel cage and above 10 BHP where slipring motors 
shall be provided. 

Ampere and volt ID:eters shall be supplied. 
6. (a) For squire! cage motor-Protection switch, star 

delta sheet clad equipped with over-
stat·ter. load ap.d short circuit release and red 

light warniQ.g provided with one hand 
lever and au auto~atic electric cut o'ut (switch). . 

(b) For slipring motor-Oi~ druru starter and one motor 
· protectioi1 switch, sheet clad, .with overload, short circuit and. 
no volt.release and red warning light and an automatic elec;­
tric cut out (Switch). 

8. Spar:es for motor shall be supplied as under :-
Electric Spare. 

(a) One set of bearings. 
(b) Spare rot9r. · 

(c) Stnirter Winding. 
.(d) Starte:r; cont~ct. 
(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 er.ection maintenai:ice, repair a,nd dianiantling Bhl:\ill be sup­
plied with the :moto~, 
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ere a1ese1 power ct.rive is required as -stand by tne 
D. lD. · motor shall be · connected· to -the pump 

iese nven .th . h b It . th , "t bl . ull . roug vee e w1 a su1 a e vee p eys · 
for the engine and the pump. · · 

. The fuel and oil consumption shall be stated •. 

. · Co~=ete !nstruoti?ns includi~g ereot!on diagr.am for ~reo~ 
tion, d1sm . :tlmg, repair and running of .instal,lation written 
up in En ish and Urdu shall be supplied, free of cost with 
every machine. . . 
vro.. This shall be wat.eroooled, a horizontal ·slow speed, 

(Max 600 RPM) high compression :with !E)l'e­
combustion chamber, ~.ingle cylinder, · four 
stroke, single acting type, w~th forced feed 

Diesel Engine 

lubrication and shall be capable of standing 
abnormal wear for 10,000 hours. _The engine wpµli RY-~p,~ed 
for complete continuous running for 16 hours a day. Accesso. 
ries and spare parts for running 10,000 hours shall ~e p:tovided 
together with tools and instructions for erection, dismantling, 
repair, inspection maintenance and spare parts list. The 
engine shall have standard equipment including fly wheels, 
a.ir 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, screw driver, roundplier, ignition paper, one 
set of spares consisting one lookring for valve lever, one ga.s­
het between injection valve, piston ring, cirolip for piston pin 
lock sheet for connecting rod, packing for cylinder head, 
Temperature and oil guage, and other necessary suitable 
equipment necesHary for erection, disnient;ling, inspection, 
repair and maintenance. 

18·3-SEWAGE PUMPS 
VERTICAL PUMPING UNITS. 

1. For disch.arges below the 7 cusoes, the pump shall be 
D . of non·clogging type aud above that of the 

esign. axial fl.ow· tppe unless otherwise specified 
_by the Engineer-in-Charge. 

2. The driving shafts will be of substantial construction 
and adequately supported. by intermediate 

Driving Shafts. ·bearings of appreGiate design." ··.The bearings 
. shall be so placed as to avoid ·any yibr~tioli ·· 

in the shafts at any speed. Calculation-- for placing these -. 
J;>earin~s_wi~h. respe9t tQ -~ize, elaijticity and BJ>eed. of sqafts 
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will oe submitted along with the tender.. The bearings shall 
· he force lubricated, capable of being lubrica-ted from the· 
working floor on which the prime 'P].Overs are · located. The 
thrust bearing for the driving shafts shall either be located 
next to the pumps or at the floor level, ~lid wHl be of subs. 
tantial construction. Calculation for size. thereof shall be 
submitted. :Searing~ shall · preferably -be of tapered roller 
type. . 

. 3. Suspension pipes, if any, shalJ be of S. M. Steel. 

Suspension Pipes. 

4. Sealing of pumps shall be with clean water and cost 

S 1
. /.P of provision of tube shall be included in the 

ea mgs.,.ef I umps. t d · 
/ en er. · v 5. 1 flexible coupling (for electric drive only). 

Accessories -
I sluice valve on suction side. 
1 sluice valve on delivery side. 
I elongated spindle for sluioe 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' pump shaft of SM-steel, set of pump bearings. 
2 intermediate bearings. · · 

. 1. vertical A.O. electric mortar with squirrel cage ro'" 
lectric

1

motor
1 

tar drip water proof with tropical .fnsulation. 
·· . Winding .... 400-440. 

Voltage, . . . . 400/440 Volts. 
Frequency. · · ... 50 cycles 
Speed · ... 1,250-1,450 rpm for 

small . s e ts , and 
800-1,000 rpm _for 
large s e t s motor, 
above IO BHP slip­
ring motor shall be 
proyitled. 

NoTE-The motor shall be capable of continuous \Vorking for 16 hours . . ;. 
Complete accessories for running 10,000 hours, set of tools for erection, maintenance ~ .. ~ 
and ,repair:1 ijnq d;smantlini shall be supplied wi~h. iho mc;,tQr, ~ 
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(a) for squirrel cage star data starter motor protection 
• • , I 1 , 1 • - - • - - _ _"I _ ! th 

Starter. overload and short circuit releases provi- . 
ded with one hand lever a red warning 

light and on automatic electric cut out (switch). 

(b) for oil drum starter. . . 
motor protection switch, sheet steel clap:, 
with over-load short circuit and no ·Volt 

release, red warning light and on autoD:1,-at~c out .out. 

Slipriog motor. 

8. (a) One set of be~ring. 

· Spare parts for motor. 

(b) Spare rotor. 

(c) -Starter winding. · 

(d) Starter con~aot. 

(e) Four sets of brushes in case of slipring motor. The 
brushes for above 15 H.P. motors shall be liftable. 

The lubrication oil consumption shal~ be stated. 

Complete · mstructions · including erection diagram, for 
erection, dismatling, repair and running of the installation 
written ~n English and Urdu shall be supplied free of. cost. 

9. '\~.There diesel pow.er drive is required as stand-by the 
• 

1 
d . · motor will be connected to the pump, 

Diese nve. thr h .- b It ·th ·t bl . oug a ~e e w1 su1 a e vee 
pulleys for the engine and the pumps. 

IO. This shall be water cooled cold starting horizontal 
slow speed high compression with precom­
bustion chamber single cylinder, four 

stroke, single acting type with forced feed lubrication and 
shall be capable of with standing abnormal wear for 10,000 
hours. The engine shall be rated for continuous running of 
16 hours a day. 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. 

Diesel Engine. 

The Engine shall have all standard equipment, which 
. shall include all flywheels, air filter, 'fuel tank, fuel filter, hand 
·starting cra,nk with su.pporting shield1 exhaust silencer 
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foundation .parts, casting for val:ve 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 cir clip for piston pins, lock eheet 
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 ~tated. 

Complete instruction including erection diagram, spares 
for erection, disma.n tling, repair, and running of ~he installa­
tion written in English and Urdu shall be suppl~ed free of 
cost. 

11. (a) Discharge in gallons per minute. 

Inrormatioa to be sup­
plied to manufacturers. 

(b) Suction lift maximum and minimum. . . 

(c) Delivery head. 

(d) Analysis of ~ewage, if any. 

(e) 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. 
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CHAPTER 19 · 

19.1-General. 
The work shall b.e done as per specifications in Volume I 

and IL · · 
The rates shall include railway freight; sales tax ·Octroi 

duties and other incidental cha.rges. 
19. 2--SBWAGE PURIFICAL PLANT. . . . 

Specifications for Primary Settling Tanks 
l. The sedimentation tank shall be circular. continuous 

flow with scrapers (as sludge "is required 
to be removed very f~equently 8 to 12 

times a day to prevent the sewage from getting septic)~ 
General. 

The sedimentation tanks shall have a flat slope towards 
the centre, which shall be . determined by the Eng~eer-in­
Charge. 

2. 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 ringef or electrical connections and the other appertenances, 
which are necessary for the complete ins_tallation. 

In ge:,;ieral they shall be furnished and installed under this 
item complete equipment for-Nos. primary settling tanks 
each having a concrete floor with ~ 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 m9'.nner shown on the dr~wings. 
Railings, pipe work, weirs, embankment, concrete and 

reinforcing steel shall be paid for under the appropriate items 
of this specification (if executed by the bidders). 

If Civil Works · are not executed by the suppliers, tho 
firms representative shall be present during construction to see 
that they are executed to suit the requirements-of the mechae 
nism. 

While the det_ailed specifications desQ1:ibe the mechanisms 
and equipment of the Dorr Company (Type 'A'} and the 
mechanisms and equipment of t11e Link~Belt Company, (Type 
'B'), the use of approved equa.l mechanisms and equ,ipment 
made by other· will be permitted, subject to :the approval by 
-~he Engineer-in-Charge of such chaµges and variations from 
the detailed· specifications and plans as may be required, in 

I -- - _,,_, - -
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the .Engineer-in-Charge judgement, to permit the use of the 
'appr_oved equaP mechanisms and equipment made by others. 

The bidder s]?.all sta~e, in his proposal from, what make of 
mechanism and equipment he proposes to furnish and-4-nstall 
if awarded the cqntract; ·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 m~chanisms and equipments shall be of the s~me 
design and construction and shall be m~de by the eamemanu­
. facture, unless oth.erwise instructed and approved by the 
Engineer-in-Charge. . 

"Type 'A' Sludge Removal Mecha,:,,.ism''-Each sludge 
remova1 mechanism· shall consist of a central driving meoha~ 
nism which rotates the supporting drum or cage and arms. 
There shall be four arms to which are attached blades so arran­
ged·tha t they will scrape t-he sludge, which settles the bottom, 
at the centre of the tank. · 

A diffuser shall he furnished and insta1led on the central 
pier of the tank. It shall be designed and constructed to carry 
and support the driving mechanisms and to withstand the full 
torsion of t,he force of rotation. This diffuser shall be of wel­
ded steel construction. 

The contro~ mechanism shall consist of a stat,ionery cast 
iron-turn table base, bolted to the diffuser on a central concrete 
pier. A ~-tep bearing shall be provid_ed on the turn-table base, 
carrying t.he turn-table top, to which the centre drum or cage 
shall be attached. An internal gear shall be cut integrally with . 
the turntal>le top, and shall be rotated by two trains of gears 
mounted .on the slow speed shaft to the dr.ive unit. The drive ~· 
unit pinion shall be free to float for centralizing the load from 
the intci~nal gear. The turn-table shall rotate en stee~. balls 
running in an oil bath, and shall bo provided with a. felt saal. 
A dust shield shall be p1·ovidccl on the outside of the turn- . 
table qase and top. ¥ 

. 1~ 

'fhe steel centre cage shall be hung from the turn-table top. -~"'· 
Tl1e cas~ shall supoort and drive the rotated a.rms and sha.l.l be 
of sufficient strength to withstand the full force of rotatfon. ·" 
A. rota.ting influe~t well .shall be attached outside the cage. . ~ 

Tho. clarifier me~hanism shall be firm,ly grputed to th;e i 
centre pier. · 

Suitabfe · provision shall b~ made for lubrication ~f ali .~ 
· bearing or other moving parts as required by means of accessi;. I 

ble ,grease :(ittings.. · , ,~ 
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~ Pype 'B' Sludge-RerritwnHl~ i/H>-f~- ffl_U,!._ent--,H;-eiP.-U:....s.HI-Gm~1mt1~ 

mechanism shall consist of a bridgef)ivotedat.the c~ntre of the 
, tank supporting a Link-Belt St!aight line sludge collector which . 

consists of two parallel endless strands of chaip. to which are 
attached flights at intervals :>f five feet. Sepa~ate driving 
motor shall be used to drive the bridge and the sludge collector. 
The collector sha.11 deliver the sludge to a sludge copper covered 
by .a steel plate which rotat~s with the bridge. 

The rerolving frame t:itructure of e.aoh 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 ·chains shall have an ultimate strength -of not less 
than 14,000 lbs. The links sha.11 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 tra·cks suspended from the bridge. A rubber skirt 
shall be provided along the full length of the back tn1Ss so 
that sludge is moved from all points in the tanks. 

Anti-friction helical gear reducers in cast iron, olltight 
housings, driven by motors of ample horse power, shall be 
provided to rotate the bridge - and to move the collector. A 
pocketed drive whe·el mounted on a shaft shaU rotate the bridge 
a.t a speed of six: feet per minute at the periphery. A ga.lvnized 
chain lying in the effluent thro"ugh shall be pick eel 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 a half 
feet per minute. The bearings of the straight line collector 
shall be of th~ babbitted p~ak-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 p.·special grade of iron, 
cast in chills with the sprocket teeth accurately formed a.ncl 
grounded smooth to mesh neatly with·the ch~in. 

_ The contractor shall have -the manufacturer 9£ this equip­
n1:ent to furnish with the said equipment, the influent diversion 
funnel and ba~e at the centre of the tanks; the · steel covered 
plates for the sludge hopp.er with the sludge plow, aud ·the· 
ele9tri~al cment cqll~ctors, 
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3. The sludge pumps shall be of required capacity against 
51 d P _' ·a head of centrifuga1 type. (non-clogging 

u se ump. · · type) driven by A.C. electrical motor of 
non-inflammable pattern. . 

9. The type. of electric current, phase ·and voltage shall 

Type of electric cover. 
always be stated. · 

10. For Civil Works· specifications in Volume I (Build-
c· .1 w 1• d.in-g) Pipework Chapter 8, Hydraulic 

ivi or ,s. structure Chapter 6 excavation Chapter 
13 and well sinking Chapter I of ~his volume shall apply. 

11. The contractor shall be supplied. with the following 
information:-

(a) Population for which Sewage disposal work is to be 
designed. . 

(b} The water, consumption. 
(c} Typ~ Sewers, i.e., separate, combined or partially 

~ombined. · 
// ---- . 

,/· 
/ 

19·3-Trickling Filters 

V, The filtering media shall consist of hard stone, clinker, 

F'lt . M d' coke, coal or slag according to local condi-
1 enng e ia. t' d b th E . . ions as approve y e ng1neer-m-

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 (a} the 
:filter~g material shall be relatively uniform in size and mush 
be free from fine particles which fill up the spaces between the 
specified sizes of the material; and (b) a reasonably durable 
material shquld 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 ·. 

gradecl from 6" to I'' .from coarse at the bottom to fine at the 
top. 

The recommended grading is :-
2 feet 

Middle core varying from 3 feet to 
5 feet 

.. 
, . 
. . -~P 12" 

. .2. Circular sh~p~ shall be adopted 
Shape of filter, . · ·M· il L ..... "limited, 

611 to 3" 

l½" to 1" 
1½" to l". . 

·.i; 
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~ walls shall be of bricks, atone, concrete or R. e. 9 ;-
w 

11 
/ as decided by the Engineer:-in-Cha.rge, 

a s. / plastered inside with ¾" thick cement 
mortaf 1 : 2 without neat cement coat. · · · . 
V· The filter shall be provided :with concrete floor' ( 4-'' 

u d d . thick l½ : 2 :·3 : top slab) sloping 6" in 100 
n er ~ams. feet towards the periphery from the centre 

(in case of rect~ngular tank from one side .to another). 
The method of layi~g under d.r~ins from th·e centre to 

external peripheral channel is considered to be the. '\;>est for the 
purposes both of drainage and aeration. With this arrangement 
the ·ends of all the under drains cal). be got at and .. cleaned 
whenever necessary. (The most ~conomic construction for 
general purpos~s is cross1fow 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. 1 t 
is believed that such an arrangement requires a minimum length 
of drains for the degree of drainage and aeration obtained.) 

The m:ider 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 an.cl at. rapid 

D
. t .b t· M h . rate to avoid fly and odour, and the appli-
1s rt u 10n ec an1sm. . llb d k h h l cat10n s~a e arrange to eep t e w o e 

of medium wet at all times. The minimum capacity of dosing 
tank is ½ .gallon per 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. . _ inches of 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 
~all bearing, at the liead of the pillar carrying the moving pa.rte, 
fitted with hydraulically braced copper ferrules headed inside 
and out side in the same operation, with a rustless finish. on 
the spray arm. 

·. In general, they shall be furnished and installed under this 
item complete equipment for the--Nos. trickling filters o_f­
giamet~f wit~ ~ 9~ntr~ BUJ>l?Ortin¥ l?ier ,. ?he de;i.:>th of -µh~ fil tt;'r. 
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at ·the sides shall be-and th~ floor shall be sloping outwar.d 
as shown on the drawing. · 

Railings, pipe work, weirs, excavation embankment con­
crete and reinforcing steel shall be paid under the appropriate 
item of the specifica.tion 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 
the mechanical requirements. The detailed specification des­
cribed above is of Messrs. Ames Cresta, the mechanism and 
equipment made by others will. be permitted subject to the 
approval of the Engineer-in-Charge of such changes and varia­
tions from detailed specifications and plans as may be required 
in the Engineer-in-Charge judgement to permit the use of 
'approved equal' mechanism of equipment made by oth~rs. 

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 sv.ccessf ul bidder will be required to furnish and 
install the make so named in his proposal. 

Both mecha!)insms and equipments shall be of the same 
design and co~t"ruction and shall be made by the same manu­
facture, un~ss otherwise instructed and appro-red by the 
Engineezn-Charge. . · 

7 ~/' The contra~tor shal! be supplied with the following 
CiviyWorks. 1nformat1on :-
~ (a) Population for which sewage disposal is to be de. 

signed.· . · 
(b) The water consumption. 

· (c) Type of . sewers ; separate combined qr partially 
combined. 

19·4-Activated Suldge Process. . . . 
1. The contractor shall furni~h all materials for and pro~ 

A . M· h' . perly install, adjust and test-Nos. Aera-
,;rat1on ac mery. t· M h · f th A t· t nk 10n ec an1sm o e era 10n a s. 

I~cluded in ·this item shall be all struc~ural steel, walkways, 
control appara~us, the stationery cylinder or up take tube 
revolving disc. fitted with vanes designed to throw a thin 
·sheet of sewage across the surface of the tank, driving shaft 

.. a.nd :worm gear electrical work including· motors and starters 
~nd othe_r app.ertenance w~ich are necess·ary for the comple~e 
1n~talla t1on, · 
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If 1n genera.1,-th.esasbaJJ he._ furn ished and installe_d unde~.r ______ _ 
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 
forping steel shall be paid for under appropriate items of 
executed by the supplying firm:. · 

While the specifications described above are for the sim1)· 
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 
:r;equired in the Engineer's judgement to permit use. of the 
epproved equal mechanis~ and equipment by othe;s. 

The biddar shall inti:µiate in his 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 presentduringthe execution of the 
works to see that the civil works suit the mecahnical and other 
requirements of the plant and necessary anchoi; bolts and fit .. 
ment are loft in the civil works and there is no necessity of 
dismantlement or alterations in the struc~ure. 

2. ' For p~mping activatedsludgenon-chockable centrifu-
.1 P gal pump of robust make capacity---s udge ump. 11 . . t . t h f ga ons per m1nu es agams a ead o 

- · 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 works of railings, pipework weirs excavation, concrete 

o.nd reinforcing steel shall be paid from under appropriate 
~ems. ~ 

. ' 
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ln case ·civil works are executed through any other agency, 
the suppliers representative shall be present during the con.: . 
strnction to. see that the works are executed· to suit the 
mechanical, eleotrica~ and other requirements .. 

The cost of furnishing, h1stalling and testing shall be 
given in r~pees. . 

3. The design and mechanism of the final settling tanks 

F
. 

1 1
. T k shall be similar to the preliminary settling 

ma sett mg an s. · d 1- f V 1 I Ch tanks an all c auses o o ume , apter 
8, 6, I a and l of th~s volume shall apply in this case. 

4. The follow.ing information shall be supplied · to the 

I 
" .. b manufacturers by the Public Works De-

n1ormat101J to e · 
supplied to tne maaufac- partment :-
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 

dema.nd. 

19·5-Sludge Disposal 
I. The contractor shall furnish all materials for install 

Mechanism of sludge adjust and test-units of single stage 
digesting tanks. tanks diam.eter-and capacity--oubic 
feet ,vith stirring apparn.tus consisting of screw pump situated 
near the top of vertical upward tube extending down nearly 
to bottom deflector blade situated about I /3rd the depth of 
the tank. The roof shall be domical and of floating type of 
one bu9yant 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 sup.ernotent. The whole ip.sta.llation i:;hall be water 
encl gas proof. The heating shall be by a gas fir eel boiler. The 
sludge pump shall be of h;termittant type working 5 minutes 

: iri. a.n hour. No stirring shall be required to be clone for a 
pe1iod of -.t. hours prior to withdrawal. The motor for driving 
sha.H be of :fll;l,me proof type. 

Incln.ded in this iten1 shall be all structual st~el, walkways, 
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 
i1;1stallatione. 
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~- -±n ~ se shall be-furnished and installeuundet ~tn.1s 
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 internai 
diameter of-and the height at side~ shallpe-feet and at 

,,.._. , 

, n11 

the centre--feet. · 
Railings, pipework, weir, excavation, embankment, 

masonry, concrete and reinforcing steel will be paid for under 
app~opriate items if executed. · · 

While the detailed sp~cifi.cations deacribed in the mecha­
nism of Pruss singlestagedigestor 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 a11:d construction and shall be made by ~he same manu­
facturer, unless otherwise instructed and approved l;>y {,he 
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 requirement,s 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 SUP.PLY 

·20· l - General 

j -1. Servicepip'esoflessthan 2 inches bore·shall be conected 
· . . to mains by means of right-angled screw­

Service Connection for down ferrules of nonferrous metal· but 
2 .. and below. . . , 

.the ferrule itself shall not be of more than 
1· in. bore. 1 in. and¾ 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 

J
se of the ~ajn or as instructed by the Engineer-in-Charge. 

2. Service pipes of 2 in. bore and upwards shall be con­
. . · nected to special branch pipes which have 

Servic; C.onnectton for to be inserted into the· line of the main. 
above 

2 
· (S · 1 b h · · h ld 1 pecia ranc pipes s ou a so be used 

for service pipes of less than 2~in. bore if the main is not 
much greater than that of the service pipe). 

3. Precautions against contamination of the main must 
Precautions against b~ taken w ~en m~king a conn~ction, and 

contam~nation during where 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 

su1iace Box. · 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 he carried out without· excavatiQn, which is necess­
ary to give adequate space and to obviate the danger of 
contamination of the interior of the stop ·tap by any local 

· filth. The guard pipe shall bjr supported on bricks, or as 
'jirectecl and must not rest on the supply pipe. . ·· 

· 5. .The service pipe shall pass into or, beneath the build- . 
· . · ing at a depth, below the external ground 

.Entrance:; 0 ~ service .of level of not less than 2 ft 6 in ·and as its 
pipe to bui ld1ng. • • • 

. point of entry through the structure shall 
be accommodated in a sleeve which sh.ould 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 ep.ds. 
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6. If the service is to be metered; the meter may be 

Fixation of meters • 
or as decided. It shall be fitted-between 
two stop-valves and with unions to facili­

tate the necessary periodic changing of the . meter. If the 
meter is fixed underground, a suitabl~ brick chamber shajl be 
built, large enough to include both meter unions, ·and covere"tl 
with an iron surface box. If the meter is fixed inside the buil­
ding, a rigid shelf shall be provided for its support in such ~ . 
position as to facilitate the reading of the meter dial, and the.,, 
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 dialfacing·upwards. If fitted inan exp~ed 
posiµon, the meter must be protected against frost. · . 
· V7. (a) A stop-valve shall be provided in tWervic·e pipe 

in an accessible position inside the buil-
st0P valves. ding, as near ~s practicable to th~ point of 

· . entryofthepipe,sothat thesupplymaybe 
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 shut and the piping from the stop-valve down · 
to 2 ft. below ground level shall be lagged with insulating 
material. Another stop-valve shall -be provided near the point 

. where the service pipe enters priv~te land from .the street. It 
shall be fixed pref er ably in the street close t,o the boundry so 
as to be accessible to authorized employees.of the department 
without their having to · enter on private property, but the 
require;rnents of the local body, if ~ny, in this respect should 
be ascertained. 

(b) In flats ande tennts supplied by a common service 
pipe, a stop-valve shall be fixed to co~trol the branch to each 
sep~t!tely occupied part. _ 
/ 8. Where invisible pipe is required, ducts or chases in wall 

1 . 'bl . . -for piping shall be provided during the 
nvisi e pipmg. 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 fo~ .fixing the piping. In the case .of lead pipes the 
joints may! 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 c.ross as near 

. Piping in wooden floor. the supports as _possible. Joint should not 
· be cut or bored except with the permission 

of? and ~~ dir~cted by th~ Engineer-i11:-Cha.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 p'art of an 
appliance shall be screwed into suitable 
pipe:6.ttings so as 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 

Draw-of taps . 

joints when the tap is operated. 
11. The cisterns and pipes shall first be filled with water 

and thoroughly flushed out. The cistern 
Ste~lization of pipes shall then be filled with water again and 

and cisterns. t. 1· · h · 1 t · · · hl' · as er iz1ng c em1ca con a1111ng c or1ne 
4 a~cl~d g~~.dualiy while t~e cistern is filling, to en~ure thorough 

m1x1ng, s1'ffic1ent chemical shall be used to give the watet" 
a close of 50 parts of chlorine to 9ne million part!::' of water. If 
ordinary 'bleaching .powder' is used the proportions will be l ·5 
lb. 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. Ehch tap shall 
be closed when the water discharged begins to smell of chlorine. 
The cisteTn should.then be 'topped up' with water from the 
supply pipe and with more sterlizing cp.emical in the recom:. 
mended proportions .. The cistern and pipes ·shall then remain 
charged for at least three hours unless otherwise directe_d by 
the Engineer-in-Charge, where upon a, test shall be made for 
residual chlorine ; if none is found, the sterlization must be 

\ 

catried out again. . ./ 

Finally the cistern and pipes sh.all be thoroughly flushed 
·out before any water js usecl for domestic p~rpose. 

20·2-S~mi-Rotary Pumps 
1. The semi-rotary wing piston and the su~tion divider 

sp.all be of brass each provided with two 
Description. · . free fitting hinged flap valves. The wing 

piston shall be cast integral with the opera- .. 
ting ~pind.le. The clearances between the wing piston and the 
int~rior of the pump ·body sha..11 be adequate but not e2tceijaive · ~ 
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anCi su1talilefor-colaor for hot water B ·maybe required .. % ·ta . 
suction divder shall be a close fill t.o the interior of the pump 
body with apacked groove in rubbing cont·act with' the central 
cylindrical portion of the wing piston. The suction divider 
shall be removable and located in the body . by a sten.dy pin. 
A screwed drain or froet plug shall be fitted to the cover of 
the pump at the lowest position immediately above th~e 
suctic1n divider. -

2. The body shall be a soui1d casting of iron or brass with 
oval inlet and outlet flanges w.ith 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 br9ss bored· to form a b~aring 
for. the inner end of the operating spindle. The interior 
ef . the body the spindle bearing and . the cover ~ fa1Je 
shall be smoothly n1achined. The inlet and outlef"' flange 

Body . 

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 

. Cover. 
portion of which shall project to form a 
spigot in the bore of the body. A central 

· outer projection shall form the housing and stuffing box for 
the outer and of the operating spindle. The inner face of the 
cover shall besmoothly machined and its spigot shall be machin­
ed to fit the bore of the body; the joint face shall be machined 
and the central hole for the operatj.ngs pindle bored. ln 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 w hicb. 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 aping packing. 

4. The brass wing piston shall be a sound casting with 
w· . · cast-in steel spinclle, its contact surface 

ing P
1st00

• ehall be a free rubbing fit t.o the body cover 
sand suction divider- The spindle ends shall be machined with 
the piston at the one setting. Thevalve seats shall be machin­
ed· or ground fl.at 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 fl~t whe:re in contact witli the v~lve~ seats, 

\ 
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5. The brass suction divider shail be a sound casting 

Suction divider • 
machined a close fit to the body and cover 
and shall be provip.ed with a pa.eking groove 

and suitable packing strip wherein contact with the central 
cy linderical machined surface of the wing piston. The valve 
seats shall be machined or ground flat where in contact with 
the flap valves. The bra~s flap valves shall be provided with 
free fitting nonferrous pivot securely clenched and the valves . 
n1achined or groundflatwherein contact with ·the valve seats. 

6. The end of the steel spindle shall be smoothly machin-
s . dt ed to fit the bearing in the central brass of 

pm e. the body. The outer end of the spindle 
shall be smoothly machined and shall terminate in a taper 
equal fe:i 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 flanges. 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 sh~ll be bolted 
in place on the pump body each with an unpietced joint gasket . 
or a stout paper or card diaphragm to protect the internal 
mechanism of the pump while in transit or in store. 

NoTB-lt 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. Th~ operating handle c~ntre eh.all be a weil ann~alecr' 
0 ti h di malleable · iron casting or a mild steel 

· pera ng a~ e. forging at the option of the manufacture 
of adequate strength with an internal .tamper square 
fitting_ the . corresponding spindle square with a tang 
of cirucif orm 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 alJ over and free from knot or shake. The tube ring ' 
f eri;ule shall be s~o1.1rely driven on, and the tang centre .securely 
ddve11 into the wooden extension, 
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er assemDly each finished pump sha.ll be--mtbjeei>,~eafr··-. ----

Hydraulic pressure by cold water hydraulic.test i,o a pressure 
test. . · of 50 lb. per sq. in. without showing signs 
of porosity or other leaks_. 

10. When tested with clean cold water, without printing . 
. . .and with a pump clean, dry unoilecl and 

Suction performance. without foot ~alve or st1·ainer, the pumps · 
shall give the following minin;mm suction head~ :- · · 

Symbol 

B.S. O 

B. S. 1 

B.S. 2 

B.S.3 

B. S.4 

B.S.S .... 

. Size inlet and outlet bores 

inches 

½ 

¼ -= 
bl 
a 
1¼ 
1½ 

Vacum inches. mercury 

inches 

10 
jr 

12 

15 

I 15 

18 

I 18 
~~-- ---

11. Under the conditions of 3 ft. suctions and 15 ft. 
. . delivery heads when tested with cold water 

Discharge performance. the pump shall give the following minimum 
discharges when operated at the stated double strokes per 
minute:-

Symbol 

B.S.O ... I 
B.S.1 ... 
B.S. 2 ... 
B,S. 3 ... 
B. S. 4 ... 
B.S.5 ••• r 

Size inlet and outlet I Double ~trokes per I Gallons per hour 
mmute 

½ 60 I 90 

l so I 130 

1 45 I 190 I 

1¼ 40 .I 260 

1¼ 35 1 340 

a 30 I 380 



• 
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APPENDIX 

/ GENERAL INSTRUCTIONS FOR SERVICE PlPB 

AND SERVICE C.ONNECTIONS 

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 draining tap should be fixed . 
underground because of the danger of coq.tamination). 

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

1 
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 certain circumstances of water 
from a cistern into the service pipe with consequent danger. of contamination. 
If might also result in pipes and fitings being subjected to a pressure high·er 
than that for which they were designed, and in . flooding from over flowing 
cistern. 

5. A .service pipe should not be connected into the deli very pipe from 
any pump, except ·where the pump is arranged solely as a booster pump on 
n by-pass round a stop valve on the service pipe. 

6. Cold water piping should be s9 located as not to be liable to heating 
by too close proximity to hot water piping or tanks where this is 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 poss1ble to the cistern and should be fixed ·to 
the internal walls. near a chim.ney flue if possible (but not so near as to 
cause undue h~ating of the water) and awar from windows or ventilators. 

8. Piping should be so 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 thaf the piping is accessible for 
inspection, replacement and repair. Toavoiditsbeing unsightly itis usually 
possible to arrange it in-or adjacent to cupboards recess, etc., provided there 
is sufficient space to work on the piping with th.e usual tools. Piping should ··i 
not be buried in walls or.solid floors. lnsuitablecases, piping maybe hurried · ,.,*-1 

for short dista.nces provided that adequate protection is given against dama,gc ;, 
. by frost or otherwise and that no joints are buried. If piping is laid in ducts 1i 

or chases, these should be roomy enough to facilitate repairs and should be -_ 
~o constructed as to prevent the entry of vermin. To facilitate, removal, pipe · 
Acsina. floor boards c:o-veriris pii,ina should bo fixed with screws or bolts, ., 
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10. When itTs necessary Iara pipe to pass thr~004--a ___ ,,_ __ 
sleeve should be fixed in for reception of the pipe and to allow freedom or ex.: 
pansion and contraction 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> 
of the building if this can be avoided ; where this cannot be av.aided · the 
piping should be attached by brakets which prevent confnct between the 
piping and the ·wall; or wooden battens or other insulating materials should 
be .interposed the piping and the walls. Piping should be insulated from the· 
brackets unless they have low heat conductivity or are themselves insulated· 
from the wall. Piping should be adequately supported; lead and lead-alloy 
piping should be SJ1pported continuously or at frequent int~rvals . 

12. In large buildings a sufficient number of stop-valves ·should be fixed 
on branch pipes, and to control groups of ball-valves and draw-off taps, so as 
to minimize interruption of the supply during repairs. All such s~op-valves 
should be fixed in accessible position and may be of the gate type to minimize 
loss of head by friction. 

13. To buildings where it is desirable to have some means of Identifying 
the use of the various pipes, conducts, ducts and ca,bles, the pipes, etc. 

.s'1,ould be painted_ with different. 

. ..!!&:.... ·-~ 
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CHAPTER 21 
/ "HousE DRAINAGE AND CONNECTION FOR SEWERS 

v / 1. (i) Manner of Running Pipes-Horizontal drain and 
G 

1 
waste pipes shall be carried with a mini .. 

enera · mum fall of ½" per foot for · pipes 4" dia-
meter and smallet; pipes larger than 4" shall have a fall of 
at least ¼" per foot. 

Drain lines shall be laid true· to grade and alignment. 
Changes in direction shall be made with cu~ved fittings 

or bends having a long sweep or with Y branches and¼ b~nds. 
AH junctions shall be made with Y branches. 

All vertical soil, waste, and vent pipe stacks shall be 
arranged as directed and straight as possi~le. They shall 
s~(i free from the walls an ev.en distance from the walls. 

(ii) ':Fraps-All traps shall be set perfectly true and level. 
No fixture shall have more thn,n one trap. The trapped 
waste from fixture shall not connect with the inlet or house 
side~ the trap of an adjoining fixture. 

v' (iii) Roof Joints-Where plumber's pipes pass through 
-the roof, water-tight roof joints shall be made round the pipes 

• 
1 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 ancl 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 fl.001· plates, and the fixtures shall be firmly set on the 
plates · and a plasti~ 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, b:i' 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 
clqsed 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 ta.ken 
through the floors when they can be takeri through walls. 
Fixtures which leave-the floors free shall be selected when 
suitable ones~re available.)·. 

· 2. The soil and vent pipe system shall be per chapter 
Soil and vent pipe 22 of this volume. 
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1. ti) House Drains House-drains shall conne~ with; 

· the lateral sewers at.· a points not less 
Arrangement of drainge than · 8 feet outside ·the walls of the · 

syStem. buildings. Where the . drain passe!i 
through the wall, a relieving arch sp.all be built over it to 
prevent breakage in case of settlement. House drains' shall 
be of extra havy cast iron only. . 

. The minimum inclination:shall be ¼" -per foot; but pipes. 
4" and smaller ·shall ?-ave a greater fall, where ob~ainable. 

A sufficient number of brass clean-outs shall l;>e provided 
at traps, bends, junctions, etc.,· to permit ready access £or. 
cleaning. These clean-outs shall be scaled with approved 
seali~~composition when screwed up. 

\.·°(ii) Sizh 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 f;rom 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 e.ach 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 dr1.tin which is furthest from the sewer. 

Soil and waste pipes shall always be extended the full 
size up to the roof and shall terminate at least 3' above the 
caves. All such pipes smaller than 4" shall be enlarged from~ 
point below the roof by a suitaple incre·aser. 

All soil and waste pipes shall be c~rried vertically up~ 
ward as straight as possible. Necessary · offsets on the vent, 
extensions shall be made at an angle·· of a~ least 45• to the,, 
horizontal. .· 

· Pipe extensions above the roc.f..:.r.hall left fully open and 
protected with a copper wire dom~. They .shall fiot be capped 
w:ith either cowls, return bends, or ventilating caps. 

Soil and waste pipes · shall have proper fittings or 
branches for the fixttire connections, 

' 
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Fittings, which shall not be used, are the short quarter. 
bends, double tubs, the common offsets, fittings, bends and 
saddles. . · 

"\¥ aste 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 inc~es a.way, unless oue pipe system is adopted. 

For the waste from kitchen sinks efficient :flushing rim 
gullies shall be provided, unless one pipe system is adopted. 

J 4. These shall have traps suitable ;;o· th.e situation and 
-· fixed as described below:-

Gullie:-. · · 

Each gulley trap shall have one C. I. or R. C. 1. Grating 
6" x 6" and one C. I. Cover and Frame 12" x 12". Gulleys 
shall be fixed on concrete foundation I feet square a.nd not 

· less than 6'' thick. After fixing and testing gulleys and 
branch drain, and ·after permissioD; has been given to concrete 
round the pipe the gulley is to be completely built in con­
crete forming a square l½' wide and le:vel with top edge of 
gulleys. A b1ick curb in cement mortar about 3" high fro~ 
the ground level is t;Iien to be built round ~op edge of gulley 
rendered in ½" cement plaster, in such a manner that surface 
water ~n.y not be allowed to enter the gulley. 

, ~( These shall built in ls~ class B.B. in cement mortar, 

f 
" d . . cement plastered ½" thick to the inside 

Sur ace ra10. th t d t th . d . l d on e op, an o e s1 es carriec own 
3" belo:w t~1e ground level on the outside or built in C.C. 
blocks (l:'2:4) or in C.C. cast in situ. 

The drains shall be provided with 4" thick foundation 
in co1icrete 1:7:20.. Or as ordered by Engineer-in-Charge. 
I{eeping the top level, they shall be given a uniform slope 
from the starting point to the discharging point according 
to the available fall. The top of the drain shall always be_ 
,kept 3'' above the ground level,' so as not to admit storm 

_· / water from the surrounding area into it. . 
6. House drains and each dr-c-in connection from W. C. 

~ T pan or gulley shall also be put to water 
eS

t
• • . test .and treated in this respect similar 

to the pipe work in the main drains as described in sub-head 
"Sewers". 

7. (i) ·M ateriai and size-House drains shall be 4" dia. 
stoneware or concrete pipe or made of 

House sewers. other materials as mentioned under sub­
he·ad "Sewers" but if they pass through 
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plpe to .8. S.S. No. 78, Class :B or B. B. S. 1211/45, Class B or 
R. C. C. pipe. Cast-iron pipe shall be_of the plain spigot and 
socket type jointed.with tarred spun yarn packing in half 
the depth of the jointing space .and the rest of the·spa.ce filled 
in with molten lead and properly caulked and finished. 
After test, the pipe shall lJe encased in cement concrete 
(1:2:4) 6 inch thick alround. 

Note-0. I. Specials shall also conform to B. S. S. 
No. 78, Class 'B' and shall be provided with strong brass nuts, 
bolts, and felt washers of approved design and shall' be pro-
perly ~ted with Angus Smith Solution. _ 

\.,/"'B. Inspection chambers shall be provided at all bends 
r. . Ch b or changes of gradients and shall have 
ncpection am ers C I nh l f 1. h · . . ma o e covers o. 1g t patt,ern 

·and l½' dia. (weight 42 lbs. out of precast R.C.C. as directed 
by the Engineer-in-Charge. . 

· 9. The branch sewer, . ma.y be connected to the main 
house sewer, through oblique junctions as 
directed by the Engineer-in-Charge. Oblique junction. 

The oblique junctions may also be adopted in connecting 
individual houses to the street sewer at the discretion of the 
Engineer-in-Charge. · 

10. House sewer shall connect to the main sewer either 
at a manhole or· by means of oblique 

Sewer connections. jonctions pipes, and if a drain is at right 
-angles to t4e main sewer a stoneware 

or R. C. C. bend .shall ·be inserted next to the junction. The 
house sewer shall be disconnected from the main sewer 
by means of a disconnecting trap. These fittings shall be 
arranged in accordance w1th an approved method or as shown 
in the detailed drawings, or as the Engineer-in-Charge may 
direct, . .- . 

11. Disconnecting ·traps, shall comply with the ·follow-
. • • • 1 

D. . 111g pr1no1p .. es :- · 1sconnecting trap. 

(a) The, t~ap shall be free· of all angles, corners and 
pl~ces wherf, :fi.Hh can accumulate . . 

(b) A free way shall be made for the discharg to pass 
· · through the ·trap without undue friction, and the 

·traps shall be eo made as to form~ w~ter ~el:\,} 
of ~t !eq,st tl.p:~~ invl!.~~ qe;ptll, 

"\ 

.l 
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- (c) The body section of the trap shall be smaller in 
area than its inlet section so as to hold as small 
a quantity of water as possible. 

(d) The minimum sized trap shall be used consistent 
with the circumst~nces. 

(e) 'Dhe inlet side of all tra.ps shall ~e open to the at~ .j' mosphe:re. .· 

12. The inlets of disconnecting traps shall be connected 
Air vents. to the atmosphere by means of a fresh 

air inlet or by some·a)ternative method 
shown in the detailed, drawings, or as ordered by Engineer­
in-Charge . 

The head of the main drain ~hall be ventilating by 
1neans of a soil pipe extension or by meams of a ventilating 
shaft . 
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-TER 22 

/ HOUSE PLUMBING INSTALLATIONS ., 
.././ No. 22·1-Material . · · 

I. Cast iron pipes for soil waste and :ventilating purposes 

C 
. . d sha.11 be according to B. S. 416 and fittings . 

ast iron pipes an h l 
fiittings. s al be as per B. S. 1130. 

The locally manufactured pipes shall comply with the 
requirements given below~-· · 

(i) All cast iron pipes.and fittings shall be t~uly cy­
linderical, · of the clear internal diameter as 
specified, of a unif 01·m ·thickness, smooth and 
with strong and deep sockets, free from flaws, 
air bubbles, craokes, ~and-holes and other 

-- defects. They shall not be brittle but shall 
/ allow· of ready· cutting, chipping or drillirig. 

V(ii) :E'or undergi·ound use, the thickness and weight of 
· cast iron pipes shall not be less than those shown 

in the following table :-

Internal diameter \ 
Thickness of metal not I Weight per 6 It. length (including 

less than socket and beaded spigot or 
flanges, the socket not less than 

3/8" thick) not less than 

• 

I 

lbs. 

3'" I 5/16" I 110 

4"' I 3/8" I 160 

5" 3/8" I 190 

.. /J" I '3/8" I 230 

V ,,, (iii) Where used above ground the thickness and weight 
shall be-

Internal diameter 

3½" 

4" 

5 ... 

6" 

1 hicknes<i of metal not 
less than 

3/16" · 

3/16" 

t" 
¼'' 

Weight per 6 ft. length (inclu­
ding socket and beaded spigot 
or flanges, the socket not to be 
less than ¼" thick) not less than 

lbs. 

48 

S4 

69 

S4 

., 
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(iv) ·.All cast iron pipes and fittings shall be treateq 
with two coats of Angus Smiths composition 
or the Bower-Barft process or Macarlaine's 
glass enamel or other approved means of pre-
venting oxidation before use. . 

2. The asbestos cement soil waste and ventilati;ng pipe 
,I. b • and fitting shall comply with British 
r..s estos cement pipes t d d ifi t· N 582 · . s an ar spec ca ions o. . 

(Asbestos is found in abundance in Baluchistan and as 
far as possible locally manufactured pipes shall be used). 

3. Wrough~ iron or ·steel pipes shall not be used . for 

\
.., 

1 
• d 

1 
carrying the discharge from water closets, 

,v roug 1t iron an stee . I - . 
pipes. ur1na s or slop sinks. 

All wrought iron and steel pipes shall be of the best 
quality with heavy shoulders and sn;i.ooth interior water 
way screw jointed and either galva.nize.dor otherwise suitably 
coated. The weight shall not. be less than the following:-:-

1½'' pipe . . 2·68 lb. per foot. 
2" ,, . . 3·61 ,, ,, ,, 
31/ I 7•5d. " ...... ,, " " 
4" ,, . '• 10·66 ,, ,, ,, 
5" ,, . . 14·50 ,, ,, ,, 
6" ,, . . 18·76 ,, ,, ,, 

Tho threads of traps and fittings shall be tapped so as to give 
a uniform fall to the branches of one~fourth inch to the foot 
for pipes four inches or larger in size, and of one-half inch 
for smaller sizes. 

In the wards and work-rooms of hospitals, all pipes of · 
iron or steel shall either be porcelain or vitreous enamelled 
or shall 1:,e left rough and receive, after fitting, two coats of 
approved· e11amel paint. . 

4. All brass pipes shall be thoroughly annealed seam••;'' 

B 
. less drawn brass tubing iof standard iron -

rass pip~. • I . h h 1 ~ pipe gauge. ts we1g t s a 1 average as -~ 
· follows:-

I½'' pipe . . 2·84 lb. per foot. 
2" . ,, . . 3·82 ,, ,, ,, 
3,, 7·9'> 

" • • ,l,J ,, " " 

·.4" '' • • 11 ·29 ,, ,, ,, 
5. All soldering ferrules shall be of heavy cast or draw,. 

B
. ld 

1 
f 

1 
. . . brass or else of brass pipe of iron pip' 

rnss so er ng ermu ea • i ' 
01· fhm11ed thcmble1. size. ' 

.,,. 
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G. For the connection of all stoneware water-closets · 
with the soil pipe extra heavy brass 

Brass flanges and flanged pipes or socketed pipes ·as neces-
sockcts. I h ll b. d sary, s a e use . 

7. All clean-outs in the drainage system shall_be closed· 

Brats clean outs. 
with · brass {not iron} screw caps. .All. 
brass screw ca.ps shall be extra · heavy 
and not leas than ¼" .thick, and shall have . 

a flange of not leas tha,n 3/16'' in·thickness. Each screw cap 
shall have a solid square or pexagono.l nut not les~ than 1" 
high, with a minimum diameter of lf'. The body of the 
clean out ferrule shall at least <:>qua] in weight and thickness 
the caulking ferrule for tho same size of pipe. The engo.gi11g 
parts ofthe screw.cap shall not have less than six threads and 
shall be of iron pipe size and tapered. 

8. Where specified extra. heavy brass fln.nges shall be 

Brass floor ffanges. 
used. 

9. Copper flashings o..ud copper tubing for the inside 
connections cf rain water down pipes 
and weight shall not be less than 11 Gauge. Copper flashing,s. 

1 O. Lead pipe shall only he used for short branch soil 
and waste or vent connections. All suc.h 
lead pipe shn.H be the best quality drawn 

pipe and weight shall not be ltlss tho.n as given below-

Lead pipe. 

1¼" pipe ... 2½ th. p~r foot. 
1 ½" '' 

3 :, ,, ,, 
2" 

" ... 5 
" 

,, 
" I')// 

•"> :, G " 
,, 

" 3111 
2 ,, 0.5 

" " " J! II 
'± ., 7.4 ,, ,, 

" .... , 
0 ,, 0.2 

" " 
,, 

6" 
" 

. 11 ,, ,, 
" 

11. Sheet lead for flashings shall be of et least 6 lb. 
L d fl h

. weight per squµ:re. foot. 
ea as mgs. . 

12. Lead tr.aps sha.11 be of the same weight and thickness 
as specified for lead pipes. 

Traps. 

· · Brass traps shall be of heavy brass and made particularly 
smooth on ·the inside, They shall have all waste a~d vent 
connections screwed. 

1 
I • 

I ,, 

• 

. ,• 
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Stone wa: e traps shall be used for water· closets, urinals· . 
and slop sinks. 

Iron traps shall correspond in weight to the extra heavy 
ca3t iron pipes specified. The iron tra·p~ for house drains 
shall be provided with two clean-out openings closed with 
brass screw caps at least 2" in diameter, Cast iron trap 
standards may be used for slop sinks if porcelain lined or 
enamelled on the inside. They shall be provided with a 2" 
brass .screw cap inside of trap. 

/ 
J13. )rlush pipes connecting the :flushing cisterns with 

. . the water-closet, urinal and slop sink 
Flushrng PIPC3, bowls shall be · of G. 1. The size of flush 
pipes shall be as follows-

Heigh~ of cistern above pan 
Diameter of :fl.u~h pipe 
Diameter of flu~h valve 

. .. 2' 

... . 2½'' 
2" 

. 4' 8' 12' 
2N l½'' lf' 

I½" l½R l¼'' 

For urinals, the _diameter of the flush valve shall be !"smaller. 
14." Supports for iron soil, waste and vent pipes shall be 

. heavy galvanized, improved pipe hangers 
Pipe supports. . fastened to the walls with expansion bolts 
or hung from iron beams by means ef pipe cla.mps. . 

Brass pipes shall be supported in brass pipe hangers or 
pipe hold-fasts. 

Pipe supports shall be ·secured to brick and stone walls 
.or to marble-work, by expansion bolts, ancl to wood work by 
large screws. 

No· ordinary soil-pipe hooks shall be used for fastening 
or supporting pipes. · Vertical lend pipes where permitted 
shall be supported by metal tacks screwed to woodwork. 
Horizontal lead pipes shall be · continuously supported ori 
boards and not with hooks. or n~ils. 

15. Exposed wood work in co~nection with plumbing 
. work shall be of we11 seasoned kiln.dried 
close jointed~ cabinet finished wood 
work. 

Wood work. 

\Vater-closet seats shall be strongly made and well­
framed guar~nteed not to warp or crak or open in the joints, 
~nd shall have a highly polished surface . 

· Note-Wood work must receive proper attention by 
keepi11g it ,,1ell -varnished or polished, eo as not to expose the 
a.rg,1n to wn.ter. 
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__________ ,I, M , !JI OIi u .1.c ~-be-used for floor'.+H'-AAl~~-H\-*"'meJta.."·-.----:,-·-------

., 

~ 

\JI 

~ • 

Marble. fo.1· patients or the publi~ or in k~t?~en 
scullery or pantry smks 1n any pos1t1on 

in which it is liable to absorb urine or any foul waste. Marble, 
where specified, shall be first quality blu~ veined Italian 
marble free from stains or dt:fects. · · · 

AU marble work shall be sharply moulded and shall be' 
·'\\'ell fitted and perfoctly set. All exposed· surfaces and edges . 
ehall be well-polishr.d. · · 

No, 22·2-Jointing of.so.ii and .waste pipe 

1- The joints should be made with a gasket of tarred 

Ab t . yarn caulked to about 1 in. in depth_ and 
s cs os cement pipe, fill d d . d · 1 · t'ff t e an po1nte w1t1 a s 1 · mor ar 

with one part by· volume of portland 
cement and two pnrts of sa.nd. These are usua.lly jointed 
with spigot and socket joints in which the space between 
socket and sp~got is first caulked with tarred yarn 'to a depth 
of 1 in. to l½ in. (depending on the size of pipe) and then 
filled with molten lead. A form of fibrous lead is obtainable 
which sha.11 be caulked into the socket instead of molten lead. 
Where cast iron pipes are to convey hot.discharges, the joints 
should be cdulked with yarn as above and filled with cement 
mortar made with equal parts of sand and portland cement., 
mixed to a stiff paste and well-temped. 

2. Joints in cast iron pipes n.nd fittings shall be caul~ed 
J I t • tr joints made with a. gasket of hemp, or 
o n s m cas rom f 

Pipe. oa.kum and molten lend. The amount o 
lead in each joint shall be not less than the 

following :-

\VEIGHTS OF LEAD AND OA5KET FOR PIPE JOINTS 

---
Dian:ctcr of pipe I LeaJ I Gasket I._. --·-··-

In.hes I lb. I lb. I 
I 

2 2· : ! 0·125 
3 3'5 l- 0·1·0 
4 4·5 0·170 
6 6·s 0·200 
8 95 0·200 

10 13'0 0·2:50 
12 15'0 0'250 
14 18"0 0·375 
16 22'0 o·soo 
]8 2GO 0 5!10 
10 33 0 o·..:25 

u.c ... -J .:..w ,.. ... - • ... .,.½ - '!J.';-.-:-:--:,.~ ; ... e , ",...., . C l - c._, . .., .. - ~· , ,, -~··- ,. _.,. _ -=--

I • 

I 
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3. AH joints shall be inn.de perfectly air and ~ ater tight. 
Joints between iron and vitrified pipe 

Jo"int between iron shall be made . with pure · neat cement 
and ston~warc. t · mor ·ar. 

4, Joints of brass pipe and fittings shall be screw joints. 
The pipe shall be screwed up to the 
shoulder of the fitting and in all exposed 
or J)lated work no threads must show 

B·ass pipes 

beyond. No slip joints or couplings in bra:sa pipes excepting 
flush pipes shall be permitted. All threads on brass pipes 
shall be same as iron pipe threads. 

5. (i) Joints of lead pipes (whether for supply soil, waste 
Lead pjpes . 

or vent) shall be solder wiped joints. 

(ii) .Joints between lead and brass shall be fiped joints 
(iii) Joints between lead pipe and wrought iron pipe 

fittings shall be made with heavy brass soldering ferrules, 
screwed to the iron pipe fit.tings. 

(iv) Joints between lead pipe and cast iron pipes shall be 
made with heavy brass soldering ferrules or flanged t.him.bles. 
The ferrule or thimble will be passed over the end of the lead 
pipe an<l. securely soldered thereto at its upper end while at 
the other end the lead is well-dressed orver it. It will then 
be inserted in the socket and caulked with lead in the usual 

I 

manner. . . 
Wl~ere it is .required to join lead pipes to the spigot of 

iron pipes of fittings the joints shall be ma.de with brass 
sockets. The sockets shall be caulked to the iron pipe nnd 
jointed to the lead pipe by solder wiped joint. · 

\Vhere the cast· iron pipe or fittJng is flanged, heavy 
brass floor flanges shall be used and halted to the flange. The 
floor flange shall be jointed to the lead pipe by a solder wiped 
joint. 
. (v) Joints between lead pipes and stoneware "traps and 

pi.pea shall be made one of the first two methods speci:fi~d 
for jojnting lead and cast iron except that the joint between · 
brass a.nd stoneware shall be made with neat cement. 

The 1nost usual joint for jointing straight lengths branch 
connections-or lead pipe to brass fittings, is the wiped soldel'ed 

. joint, ma.de ,vith plumbers solder. An alternative method 
is the lead burn~.d joint. This is made by fusing the. lead 
together by means. of an oxy-acetlyene flame, and building ', 
UP the joint with"' filling st,ick of le~d. ~Thi~ methocl i$ often ; 

I -~ . , 

I 
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·· 1 1:1see.-1-m---pi-pes-whioh--witl-ha·v~ to convev acid- such as w t1ste · 
pipes from chemica.l laboratories. . e 

t 
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6. (i) Bracket School board-A bracket made in halves, 
wi1h a vee joint at the front · and a screw 
behind the pipe to join the halve~. 

Pipe supports. 

(ii) Holder-bat-A bracket made in halves, with bolts and-. 
nuts for joining the halves and with provision for building in or 
screwing to the structure. . 

(iii) Pipe Ears-Two wings cast integrally with a pipe 
sockei and provided with holes to take fixing nails or- $Crew. 

Drainage pipes shall be supported and held in place by 
the su-pports specified a hove. · 

All pipes shall be so supported that they are held 2".from 
the wall to permit of painting~ inspection of the joints and 
cleaning. · 

Lead pipes sha:l not be fixed with iron hooks. 
Where pipes ears are . used they shall be blocked 

off at least l" from the wall by short pieces of iron pipes. 
7. General-Atmospheric conditions are likely to cause 

corro·sion, particularly in external pick­
Design considcratioos. work and all · pick-work should be 

arranged to give fre~ access · to the full 
surface, so that a protective· coating shall be applied when 
required. This c~n be facilitated by · avoiding re-entrant or 
internal angles of t~e structure and ·using projecting· fixings. 
'!'he clearance bet~ een the surfa.ce of the pipe and the surface 
of the structure should not be less than 11 in., except in ·the 
case of lead pipe, which shall be close to the structure .. 

Where pipes carry hot discharges; the fixing should 
allow for movement caused by expansion. _ · 

Where it is necessary to avoid sound transmissiqn, fixings 
should be provided with a sound ab_sording packing. 

Where pipes pass through walls or floors, a layer of heavy 
hair felt, or pipe slneves of C?,rdboard, millboard, asbestos 
cement or other suitable material shall be provided and shall 
extend through the f1,1Il thickness of the wall or floor and be 
secured against movement . ~leeves shall be fixed during the 
construction of the building in order to avoid unnecessary 
work, and -to ensure a sound job. 

8. The movement caused by temperature changeB in 
. . pipe work (within the scope of this 

Expansion. 'fi t· ) · d · I 'd spec1 ca ·1on require spema cons1 er-
3tion in the Qa~e ef J~ad pives1 which when of 2 jp.. ixltei:q~l 

' . 

} 
I • 
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diameter or more, shall have expan~ion joints on straight 
runs or-pipe at intervals of not m.or~ than 10 feet. Such ex­
pansion join ts shall be of the spigot nnd socket type. 

The socket shall be made with an expanding metal and 
be 4 in. to 5 in. de, p. One pair of lead tacks shall be fitted to 
the socket end, which E=ha.11 be kept clear of the base of the 
sockets by i in. 1 in. to allow for expansion. The joints 
shall be made gas.t,ight by means of rubber or · asbestos rings 
nnd sub,equent sealing with a lead _cap . 

......;,( (a) For cast iron pipes (see B. S. 4:t6)-
Type of fhing. · 

(i) Cast iron sockets with ears. 
(ii) Cast iron, wrought iron, malleable iron or steel 

holder bats. 
(iii) Similar holtlerbats with en.rs for nailin'g or screw­

ing to the structure. 

(b) For wrought iron or mild steel pipes (see B.S. 1994-)­
(i) ~f alleable iron school boo.rd pattern brackets for 

building-in. · 

(ii) Similar brackets of fixing for with screw. 
(iii} ~Ialleable or wrought iron pipe ring~, with either 

back plates, lugs or girder clips. . 

(c) For a.sbestos eement pipes (see B. S. 528)-

(i) Galvanized wrought iron brac·kcts with cast iron 
brasses \having ears for - nailing or · screwing to 
face of structure, 

(ii)· Galvanized wrought iron brackets with shanks or 
. spikes· for driving into brick-work. · 

(iii) Galv?tnized iron, wrought . iron or steel holder~ 
bats for building-.in. 

• I 
. (d) For copper pipes (see B. S. 149-1)-

1 . 
(i) Brns~. or gQnmetal holderbats for building .in. 

(ii) ,Similar holderbats with cars for scrcwin6 to 
structure; · 

(iii) Copper saddle clips. 
Note--Iron or ste·e1 supports are not recommended for 

.· copper pipes but if used they should always·be insulated fro.m 
the pipe by speci~l linee, . . ... . . 

;, 

·1 



591 
' I (e~ pipes- i 
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(i) Double or single cast lead tacks, sold-ered to the 
pipe. Either type may be fixed to the structure 
with galvanized nails, nails with lead dippe.d 

. . heads, or brass screw (see Fig. . ). , 
(ii) Milled lead tacks which ar~ similar to cast tacka, 

and shall be of sheet lead weighing not less tha~ 
6 lb. per.square feet f0r pipes up to 2 in. diameter 
or 8 lb. per square feet for pipes of bigger dia­
meter. They" shall be fixed simila_rly to cast 
tacks, but the nai's o..r screws shall pass through 
both the lead and solder (see Fig. ). 

(iii) Continuous support shall be provided for hori­
zontal piping by means of light wood battens, 
to prevent sagging between fixings. Horizontal 
pipes up to 2 in diameter shall be fixed on pipe, 
rails hollowed out to receive the pipe (see lfig. ) 
which should. be :fix:ed to the rail with milled 
lead tacks and screws, or other suitable means. 

l O. The spacing of fixings shall not exceed those shown 
Spacin11 of Fixing. in table given below. 

TABLE SHOWING MAXIMUM SPACING OF PIPE FIXING~. 

i 
MAX. SPAC:lNO OF PIPE FIXINGS I 

\ 
Material of Pip e Diam of pipe In vertical runs In h.>riz-:,n:al 

runs 

. 

---- -- - --•cast iron 

. • Asb:stos cement 

*Wrought iron, mild 
per- heavy g:lug~ 

... --... -
stet 1 or cop-

--
*Co;,per light gauge ... 

All sizes ---
All s:zes ---
1 in. 
Ii in. 

H-2 in. 

2i-3 i:i. 

4 in. -
1 in. 

1{-Hio. 

2 in. 

2½-4 io. 

... 10 ft. ... s ft 
' ------ ----... 10 ft. ... 10 ft . --- ---... 10 ft. ... 8 fl. ... 10 ft. . .. 9 fl. 

... 12 ft. ... 10 ft • 

... 15 ft. . .. 12 ft. 

... ts ft. . .. 13 f c. ----- ··-- · ... 8 ft. . .. 6 ft. 

... 10 ft. . .. 8 ft. 

... 10 ft. . .. 9 ft. 

... 12 ft. . .. 10 ft. - ---i---------- ____ ...,._,__ ---------
*lead•fixed witt. sin :te kad tuck A.1 sizes ••• 2 ft. • •. ... - --~ -------
Lead tir.ed with dou ;j; iead~ Allili~;-· ---=- ----------

3 Ct. 4 in ••• ... 
-

*One fixing must be prov·ded for eaeh fittini, 

.. 

' ~ ,. 
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11. If fixings are not built ~to the wal1, the jointR shall . 
be raked out" sufficiently to enable hard- · 

Plunging and.grounds. wood plugs to be driven firmly into them, 
which shall then be sawn off flush with 

the required face line. The ground pipe rail or pipe board 
on which the pipe work is to be fixed shou]d be nailed or 
screwed to these pl ll:gs or fixing. · 

In fixing the pipes suitable hob bins or blocks should be 
·used to keep the pipe work at .the requisite distance from the · 
wall. 

12. All fixing shall be careful1y aligned and spaced 
built-in fixings · shall be secured with 
cement mortar. · Fia1. 

/ 13. Pipes embedded in floors and· walls shall be so fixed 
" as to allow foi:.: any movement due to . 

expansion or contra·otion. If in an ex­
posed external wall, the pipe should be securely bound with 
ca.nvas backsd hair felt. This method is recommended for 
protecting all embeded pipe work where it is desired to provide 
a cushion for expansion and to red ucc nofae transmission. 

Embedded pi.ies . 

14. It shall be ensured-
Workmanship. 

(a) that the pipe brackets, clips, etc., are socurely fixed; 

(b} that the fixing~ are correctly spaced; 

(c)° that the pipe is protected where necessary by a 
non.conducting covedng; and 

(d) ~hat embedded pipe work is properly protected 
. before sealing in. 

.Internal ·pipe work-The driving or spliting of plugs 
grounds may cause the fixing to become loose., and prompt 
.attention should be given to "repairing and refixing. 

- . ./ · External pipe work-The fixings of external pipes may 
become loose if the joints i,:,, the wall are allowed to deteriorate, 
~nd careful maintenance of the pointing around wall fixing is 
,fmportan t. · · 

j Painting·-. Fixings made of iron and steel (par.ticularly 
the latter) require the protection af pqint against cornosion No_n­
fefrous 1netals containing copper should be similarly protected 
to-prevent materials bein~ stained. 
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Q. 22·3.-Trapping and.l!entila'tio,i ' · 
1. (i) Trap-A fitting or part of an apJJ.liance o.r pipe, 

D fi 1
• arranged lo contain water and prevent the 

e n tions · 1 • A · z · fi d passage o air. n zntegra trap is one orme · 
in an appliance during the manufacture. . · . . 

An attached trap .is a separate fitting which is connected to 
-the waste outlet of the .apaUance. 

(ii) Wu.ter seal-The depth of water which must be removed 
from a fully charged trap before air ·can pass. 
· Cr011;n (of trap) The topmost point of the inside of. a trap 
out let. · · 

(iii} Ventilating Pipes (including antisy phonage pipe)-:­
A pipe for admitting air to a drainage system or serving to 
relieve air in the system. The term antisyphonage is derived 
from one of the functions of a ventilating pipe namely to prevei1t 
loss of water from trap caused by fluctuations in air pressure. 

A drainage ventilating pipe is one which connects a drain­
age system to open air. 

Note-A main soil stock may perform the triple functiun 
of collecting and conveying discharges, a_ction of a drain venti­
lating pipe, and acting as a main trap ventilating pipe. 

A main trap-ventilating pipe (ant,i.~yphonage pipe) is one 
which. receive a number of brancfz trap-_ ventilating pipes. A 
branch trap ventilating p-ipe (antisyphonage pipe) is one which. 
has one end connected to the system adjacent to the trap of an 
appliance and the other to a main trap ventilating pipe of a 
drain ventilating pipe. . 

2. (a) Purpose of Trapping-The entry to the building of 
P r tr . foul air must be prevented. This is accomp-

urpose O aQ.PIDg [' h d fi . . 
and ventilali9!1·pipes. ts e . so ar as entry through pipes 1s con-

,,...,.,.. cerned by installing suitable, and suitably 
v·/ · sited traps. . . . 

· (b) Purpose and advantages of Ventilating pipes-The 
main purpo~e of a drain ventilating pipe is to ventilate a drain 
in. order to prevent undue concentration of foul air. The .main 
purpose of a trap yentilating pipe is to avoid loss of water in 
trap seals caused by syphoning and to prevent admission of foul 
air to the building cqused by back pressure. · 

Incidental advantages derived from vent,ilating pipes are­
. (i) The air in all branch pipes is constantly renewed. 
(ii) Deposition of solids on the internal surface of the 

pipes 1~1ay he reduced as the drying resulting from 

• 
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the renewal of air causes a shrinkage of deposits 
and conseqi,ent fiakin,~. 

A drain ventilating pipe should always be incorporated in a 
drainage system. Trap ventilating pipes may be omitted in 
certain causes. 

3. (a) General consideratio~1s~Traps should alw 1ys be of 
. d a self cleansing pattern. A tr.ap which is 1 

d T~P~r s~~{ct on an · not an integral p~rt of an appliance should 
cp be directly attached to it, and the pipe bore 
should be uniform throughout and of smoothing surface. 

It is p:eferable that traps for use in domestic waste instal­
lations and all traps elsewhere which are convenient of access, 
should be fitted with cleaning eyes. The fitting of a cleaning eye· 
and plug should not cause obstruction of the water way. 

/ 

(b) Selection of traps for various purposes­
. Integral traps are dealt with in Chapter on Sanitary instal· 

Iation. The following factors should receive consideration. In 
relation to attached traps. 

(i) Minimum internal diameters are~ 
Drinking fountains .. . . .. 1 in. 
Lavatory bas ins . . . . . . . . . l ¼ in. 
Bidets ... ... ... . .. l¼ in . . 
Bar wells . .. . .. I¼ in. 
Domestic sinks and baths . .. . . . 1 ! in. .. 
Shower bath trays .•• . .. l½ in. 
Hotel and canteen sinks .. . . .. 2 in. 
Urinals (with not more than 4 feet of channel 
· . drainage) . . . . . . ... 2 in. . . . 

{ii) Depth of seal-Water seals should cor,,Jorrn. to the 
· following :­

. (i) In the two pipe system-If the internal diameter / 
of the traf1 is 2-½ in. or more it should have a 2 in. , 
water seal. If the trap has an internal diameter ·,, 
.of less 'than 2½ in. it should have a ·½ in. wqter ·:·,. 
· seal. . · r. 

~ ... ,1-

( ii) In the one pipe system-If the internal diameter ,,~!. 
. of the trap is 3 i_n. or more. it should have a 2 in. ·~ 

wqter seal. If the trap has an internal diameter.,-{ 
of ze·ss ·than 3 in. it should ha.ve a 3 · in. w ,t n:: 
r,,.,.. 7 
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4. (a) General consideration-To a venti-
·s- roensu 

'free circulution of air through the . pip~s 
Veatilatin: . . pip.es, forming the drainage system. The . drain 
general cons1dcra11on • . . d h . . 
dh,metcr, layout, etc. vent1latmg prpe a11 t e mam trap-venti-

lating pipe (anti-syphona_ge pipe) should be 
so arranged and of such bore as to meet this 

requirement under all working conditions·. 
(b} Internal Dinroeter-{i) The drain ventilating pipe 

should be of not less than 3 in. diameter. When, however, it is 
used as a soil stock, the upper portion which does not carry dis­
charges should be of not less diameter than the remdindcr.· 

tal- 1 (ii) Subject to a minimum of "2 in. the diameter of the main 
trap-ventilatinl{ pipe should be determined by the niimber of traps. 
ventilated, and its total length. 

~ss, 
eye· 

ta/. 
In 

• 
· • I . . 
. 

(iii) A branch trap-ventilating pipe on a waste pipe in thetwp 
pipe system should be not less than two-thirds the diameter of the 
branch waste ventilates; subject to a minimum of l in. diamete,. 

· (iv) .A branch trap-v_entilating pipe on {l soil pipe in the two 
plpe system should be not less than t in. diameter. 

(v) A branch trap-ventila"ting pipe on· a waste pipe in the 
one pipe system should he ·of not less than two-.thirds the dia­

,.. meter of the branch waste ventilated, subject to a minimum of 
L in. diameter. 

(vi) A branch trap-ventilating pipe on a soil pipe in the one 
pipe S)1Stem should be of no.t less diameter than 2 inches. _ 

(c) Layout a.nd position of connecting-(i) General-.. 
Trap:ventilation pipes should be so laid. that water cannot be re-
tained in them. · 

(ii) Main trap.ventilating pipes-The uppe,:. end of the 
main trap-ventilating pipe should be continued to open air above 
roof level as a separate p'ipe, or it may be connected to the main 

the I soil and/or waste pipe at a point above the flood lave/ of the_ 
· highest appliance connected to the system. The botto·m end of 

. the main trap-vt:ntilating pipe should be carrie~ down to join ·the · ter 
I • 

I
m. 
ter 
ter 

horizontal drain, at a point where air relief can always be main­
'·; tained. Alternatively .it m:1y be connected to the vertical main 
\ soil and/or waste pipe at a point below the lowest soil or . waste 
( connection ,hereto aud where air relief ca_n al,vays be maintained 

To maintain a cleansing and flushing action at the bottom end of 
t.e.r · 1· . the main trap-v~ntilating pipe under the alternative. scheme d,s­
m. : cussed qbove, a bath or lavatory basin should be connected to it 
f~r _ . i~st above ·the levbl of its connection to the main·soi/ and/or Y!'aste 

pipe, 
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(iii) Branch trap-ventilating pipes-Branch trap-venti· 
lating pipes must connect to the main ventilating pipe above the 
level of the free edge of the appliance-and should be connected 
to the top of the branch waste pipe between 3 in. aud 18 in. from 
the crown of the trap measured along the pipe. The lower limit. 
is to prevent the deposit of solids in the mouth of the branch 
trap-ventilating pipe. The upper limit is to allow for wall 
thickness. 

(d) Permissible ~mission of trap-ventilating pipes-Having 
regard to the variable conditions which may be en.countered, it 
is impracticable to define precise general rules for such permis­
sible exceptions, but the following notes are given for guidance. 

Subject to compliance with the requirements as given above 
separate branch trap· ventilating pipes may be ommitted-

(i) Where the main soil pipe and/or waste pipe acts as 
a trap-ventilating pipe for the highest connection. 

Ui) VVhere a waste appliance discharges through a short 
separate wa.ste pipe to an open gully or to a hopper 
head or to a waste stack of /a-,.ger diameter. . 

(iii) Where a soil appliance discharge by a shor separate 
branch drain pipe to a manhole. · 

(e) Access-Facilities should be provided for the removal 
of obstructions (such as rust) wherever they may collect, e.g., at 
the base of a main trap-ventilating pipe~ 

(/) Termination of high vent pipes-A high vent pipe 
should in all cases be taken to a point up the level of the eaves 
or fl.a{ roof and not less than 3 feet above the heatl of a window 
within a horizontal distance of 10 feet, from the vent pipe. 

The open e7Jd of every ventila_ting pipe should be protected 
by memis of a wire balloon or loud. . 

5. Testing for. stability of trap seals in .soil and/or wast 
Inspection and testiQg :} system :-:· , 

(a) A soil anq/~r l·Vaste pipe system should,_ under test ~, 
withstand any c"ondition of discharge of its appli· 
_ances which can occur in practice, without any 
trap losing more thqn 1 in. of its seal and without 
waste_ .from one appliance being forced up into 
another. The tests should be designed to make 

·.full allo·wance of the _maximum suction and pres­
sure effects wf1ich may occur. 

( i) In large, i,:i.vta llation when .sufficient appliance· are ; ' 
dlscharqecl together, 

' .~-. 
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r- · (ii) In large installationS: when sufficie1'!~ appliances 
, ze

1 
are simultaneously discharged to s,timulate. peak 

eG d' · · con .1tions. 
~ft (b) The following test is suggested for investigating the 
ch. ~ seals of water-closet pans.... · 
all Six pieces of newspaper measur1ng about .. S in. x 6 .in. 

to be laid flat, one by one over the · water surface 
and the .pan subjected to the nprmal flush, followed 
by a two gallon pail of water. . 
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(c) When testing the seals of traps fitted to aboluiionary 
appliances, the latter should be filled to overflow 
level and allowed to discharge in the normal way. . 

(d) Tests similar to the above should also· be carried out 
by discharging · some appliances while othe,·s are 
empty, with plugs out. 

(e) Each test should be carried out at ·zeast three times 
and· the maximum loss ·of seal in any of the test 
shoul4 be taken as the significant result. · 

No. 22·4.-Access 
l. Access cover-A cover or door which is fixed to a fiat 

Definitions. 
face, cast or seated on to the pipe or fitting 
The face may be square, rectangular , or 

oval in shape. The cover should be of the same shape as the 
·~. Jae? and held down by gl,fnmetal set-screw. see fig. 7. 
.... Cleaning Eye-An access opening in a pipe arranged to 

facilitate the cleaning of obstructions and fitted with a threaded 
cap ?lugs, see fig. 8. · . 

2. All accEss points shall be provided with gas-tight and 
water-tight joi~ting rings. 

3. General-Sufficient access should be provided to 

Design consideration. 
enable all pipe-work to be cleared. Ver­
tical pipe work is not so liable to .. obs­
truct ion; but suitably spaced accC'ss points 

should be arranged. vVhere there is a change of direction, 
means of access should be .provided at the bend. Solid matter 
may build up, and provision should be made for clearance. 
Where there is a series of bends of which the contained angle 
,.lies (between 90 and 120, means of access need be . pipyided 
only) at alternate bends. · - · 

'fhe ·following clauses give the most likely points at which 
obstruction ma.y occur aJld whe:re ~QC~ij$ if\! ~o~t lijtely to QE} 

· needed. 

J 

. 
-~ 

' 

,, ~· 



• 

• I 

598 

4. Water closets, bed-pan washers slop, sinks and other 
similar applian~es are particularly prone 
to obstruction in or near the traps through 
misuse, and the provision of adequate 

Waler closets and 
ur:nals. 

access is of importance. · 

't 

... Ac 

an 
shi 
op, 
qu. 
wi1 

lesi 
; are !t 

tru 
be 

Urinal connections should be provided with access at 
the branch connection to a vertical pipe, and also at a point 
near the connection to the trap outlet. When the diameter 
of the pipe is greater tha.n 2 in. access to the trap shall be 
omitted as obstruction can be cleared by the removal of the 
gratcd··outlet, unless otherwise directed by the Engineer-in­
Charge. 

"V" 5. Waste pipes of small bore, used for branch connection 
f•l wa1 

11 Bet 

W 
• r: from ablutionary fitments and sinks, are ,; 

nstc pipes rom 1· bl t . 11 1· d s· 1 ablutionary fitments. ia e o co ect so 1 matter. 1ng e 
branch pipes seldom become obstructed, 

so that, except in the case of sinks, additional access is 
needed only under exceptional circumstances, as when runs 
are long or where there are several bends. Where· a sink 
waste pipe is directly connected to a main pipe, access 
should b'e provided at the connection of the trap to the waste 
pipe. ,I 

\Ji ,vhen the vertical soil, or waste pipe ·is connected · 

V 
. 

1 
'l otherwise than directly into · a manhole, c-

cruca soi waste • h ld b 'd d · and vent piper. an access point s ou e prov1 e 1m- ·, 
mediately above the surface of the ground 

to enable the drain to be rodded. 

. Caste iron ventilating pipes should be provided with·::r 
means of access at the ground level for the removal of rus_t. ~. 
Asbestoa_ cement, lead or copper ventilating pipes need not 
be provided wit~ such access if they are .suitably proteottd ~ 
with a guard at the outlet end. r, 

7. It is desirable· that · branch connections on vertioar~ 

• 'Branch connections • 
pipes should be provided with acoes~7 
covers at the junctions. · l\:lain branch~ 

. connections serving subsidiary branches should have mea.ri. 
of access at _the point of connection to· t4e main pipe, wit.'' 
additional access at the extreme end of the main branch.. · 

Waste_pipe branches, serving ;more that onefitment, sh~uf!: 
be provided with meai;is of clearance at their extreme end. 

8. Traps up "to and including 2 in. diameter sh,c 
aha.11 ho ,....,..-~;1 ... ~ -~.&.1.. .. ,_,..,.: .. ,. n••Aa 

ae. 
r . 
~ Wltf 
,1 ven 

Pre• 
mat 

ce1 

-~ tis 



599 
1- 9. (~) !tectangular access doors . ahaJ.L.ha~v~· e~ a:;!n~ o::.Jp~e~n~in::=.g~ -~-=----­

equal in wiatli to the full diameter of 
Access. ~her 

:one 
mgh 
aate 

the pipe and a length at least equ~l one 
and a half times the width. The in~rnal face should be 
shaped to form a true completioi;i of the bore of the pipe. To 
opening shaU be made gas-tight and water-tight with goo.d 
quality rubber washers, and the access doors firmly secured 

IS at 
,oint 
eter 

ill with gunmetal set screw. 

ll be 
~the 
r.in ... · 

:tion 
, are 
.ngle 
:ted, 
IS is 
runs 
stnk 
!c9ss 
·aste 

·ctr.d 
hole, 

im· 
)und . 

(b) Oval access doors shall have an opening area of not 
less than the cross-sectional area of the pipe to which they 
are fitted. Their internal face~ shall be shaped to .form a, 

true completion of the bore of the pipe. The openings should 
be made gas-tight and water tight with good quality rubber 
washers, and the access doors firmly secured with gunmetal 
set-screws. 

. 10. The collar or socked forming a cleaning eye shaH 

Qeanining eyes . 
not project into the pipe bore. It is 
preferable that traps for use in domestic 

waste installations, and all traps elsewhere which are con. 
venient should be fitted with cleaning eyea. · 

J 1. To prevent the entry. of foreign matter during 
etora.ge and transport, all open pipe ends 
conne~tion openings a.nd access openings 
should be temporarily plugged. All 

Prevention of foreign 
matter. 

access doors and cleaning eyes shall, at the time of inst~Uation 
be .fi.nal1y fixed and sealed ready for testing. Cure should be 
taken that all access points are fixed in accessibl~ positions. 

with 
rust. 
l not 
!Cttd 

Every care should be taken to protect the work ·and 
prevent the entry · of foreign matter intu any part of the 

... system and openings shall, therefore, the kept sealed. 

-~) Access fittings shall be examined to see;_ 
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Inspection and testing. 

(i) that the . internal face. truly completes the in. 
ternal bore ; 

{ii) that there is ~o obstruction in the pipe bore. 

(iii) that the cover and caps or plugs are ·well-jointed. 

(b) lnspectioln shall be carried out to ens_ure' that the 
acceQs points a.re accessible. 

· (c) ·When completed, the insta.llation shall be tested the 
satisfaction of the local authority concerned. 

J 
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. (d) Little maintenance should be required other than 

periodical inspection to reveal whether any washers, beddings 
or packing req11ire replacing or any capa or plugs easing. · 

. _Screw caps plugs requir.e -occasional- easing to prevent 
seizure. 

No. 22·5~lnspection and Testing of Installation 
I. ·work a.hall be inspected during · installation, and 

Cement. 
. tests applied are complied on completion, 

. care being t_aken that all w.ork which . is 
. to be enoas-ed or concealed 1s tested before it is finally en-

closed. . 
Pre-assembled units shall be tested at the work- or plaoe ·· 

of fabrication, and carefully inspected for damage on delivery 
at the site. 

Pipe system sh:ould be tested for gas-tightness and for 
hydraulic p~rlormance. . · 

2. _ (aV Air Test-The a!X test shall be a~plied by in~erting 
~ · expa_nd1ng rubber testing plugs 1n the 

Tests. lower and UB,per ends of the soil and . 
ventilating pi1)eS and sealing the upper plugs with small 
quantities of water. 

The testing plug at the upper .end of the ventilating pipe 
shall be fitted with a tee.piece (preferably with a cock on each 
branch), one branch of which is connected by a flexible tube 
to one lPg of a manometer previously charged with water. 

Air pressure shall then be introtlliced into the system 
through the other branch of the tee-piece until the desired 
pressure· is shown on the manometer scale. The pressure 
applied should be equal to 2½ inch. water gauge for a two.pipe 
systeµi, or 4 inch. water guage for a one-pipe system, and -
shall r1emain constant for a period of three. minutes to probe 
the soundness of the installation. 

• l , Alternatively, the air pressure shall be introduced into 
the system by passing the flexible t,ube of the manometer 
.throughtthe water seal of the·trap of the- sanitary appliance,_ 
the test 1being carried out as described above . 

(b) Sn1oke test-The smoke test shall be applied at the 
:(obt of the ·pipe py pu.n;iping smoke into the system with the 
aid of a smoke machine. When the smoke emerages from the 
top of the ventilating pipe a plug should be inserted at this 
point and ~ealed with a small quantity of water. Any defect 
may then b~ observe_d. Alternat_ively, 'inst~atl _of using a -t 
smoke pumpmg mach1ne a smoke rocket may be inserted at . -~­
t~e-foot of the pipe. 
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c1 Water test-A test may be a1.1Rlied_b~ charging with · 
water the pipe to be tested. It is necessary to· seal all open­
ings affected by the test and provide support to··the plugs 
used as stoppers. 'rhe wafier test shall be appl~ed before the 
appliances are connected and may be carried out in sectione 
so as to limit the static head to 15 feet. · 

(d) Hydraulic Performance-Discharge test shall be made· · 
for all the appliances,. singly and collectively. Obstruction. 
iD: any of the pipe lines ah'Juld be traced and the whole system 
examined for proper hydraulic performance, in.eluding the 
retention of an adequate water seal in each trap. · . 

Any defects .revealed _by the tests should be made good, 
and the tests ~epeated until a satisfactory result is obtained. 

/ . -
/,-" No. 22·6.-M aintenance of Plumbing System. · · 

'--1. Periodic cleaning of waste pipes, overflow p;p~s, traps 
P 

. d. ct . outlet gratings and integral overflows is 
eno 1c eao1ng. d . b . . ,lh . . eszra le to mamtam e11 ,czency. 

When access caps are removed care should be taken to renew 
any d!}P1aged packings and washers before replacement. 

\/"'2. Iron work sho~ld be repaint~d when necessary to pro-
Paintiog. · tect zt from corrosion. . 

3. Internal Pipework-The drying · or splitting of plugs 
and gro,mds may cause the fixings to 

Internal t;>ip~work become I oose, and prompt attention should 
External Pamtmg. b . t . . d ,I'' • e given o repazring an reJ ixzng. 

External Pipework-The fixings of external pipes ,nay 
· become loose if the jaints in the wall are allowed to deteriorate, and 
careful maintenance of the pointing around wall fixings is 
important. 

Painting-Fixings made of iron and steel (particularly 
the latter require the protection of paint against corrosion. Non 
ferrous metals containing copper should be similarly protected 
to prevent the materials being stained. · 

~ 

4. The seats of waterclosets and other fittings shall be 
S 1 

. T tested once every three months, as described 
ca s 10 raps, • h b} d ( } , I' Ch zn paragrap 5 ( an c OJ apter 

· 22·3 . of this volume or as directed by the Engineer-in-Charge. 
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CHAPTER. 23. 

SANITARY FITTINGS MATERIAL 

1. The sanitary fittings or parts thereof, shall be ns 
far a.s possible, of Pakist a.ni :IYia.nu-

Gencral f t h .bl f . t ac ure w erever poss1 e . con orm1ng o 
the specification described hereafter. 

2. /ca) The material of the W. C~ shall be of firA clay, 
. or stQne ware, or earthenware of dura-

European. typ~ water ble non-absorbent . material, with pore­
cJoset, with high levc:l lain enamel imperishable leadless or cistern. , . , 

any other durable glaze finish, without 
any decoration and shall present minimum fouling surface with 
a water pool of good depth with effective seal not less than 
2" or a specified on the Engineer-in Charge. There shall be 
no sharp angles, but the surface shall be so rounded as to be 
easily cleaued. The closet shall be of syphonic action, sypho­
nic jet, or improved wash down type, as directed by tho 
Engineer-in-Charge.h The closet shall not be enclosed. Or­
dinarily the closet ~ all be pedestal type. 

In schools and public institutions, the pan shall have 
ac~s eye just behind the seo.t. 

{b) Trap-The trap shall be thoroughly self cleaning 
with a minimum water seal of 2" and m~de of the same 
materials as the pan. / 
./' (c) Seat-The seat shall b~f hardwood, treated to pre· 

vent absorbtion, or of backlite of highly finished, hinged and 
fixed to the closet itself by substantial pillar hinges, pro­
tected against corrosion. The pillar bolts should· have lend 
washers by nuts of selr held securely type against the under­
side of the pan seat lugs. The seat should have rubber buffers 
securely fixed -to the underside to prevent damage to the 
pa.n, and where a cover flap is provided, this should. have 
rubber buffers. · 
.· · {Damage to W. C. pans is frequently caused by the ex:. 

posed screws or worn rubber buffers. This can be avoided 
by usjng ~ solid type of buffer). 

vHardwood inseats are not recommended because the 
joint between the inset and the pan forms a grime trap and 
particJllar care. is required to ensure that it.is kept clean and 
free from contamination. 

v'(d) Flushing Cistern-:The cisterns shall be of 3 gallons 
capayity made of C. I. or-porcelain waste preventing, efficiently 
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covereo, w1tnou 
· The interior of the cistern shall securely protec_ted against 
rust by paint of flawless vitreous enemal to prerent staining 
of the bowls. The outside shall be similarly ·painted. The 
cistern shall be perfectly plain with round cbrner w.ithout 
orna~en ta tion, pan all ing or moulding. · . 

VThe inlet to the pipe shall be controlled b.y ½ .. copper 
ball valve and i" stop oook, The1·e shall be !"' mosquito~ 
proof overflow pipe discharging in a visible position outside 
and an external wall without being connected· to a soil or 
waste/pipe. 'l'he cistern shall be silent filling. 

~lie cistern ·shall be supported on M. S. or C. I. .canti­
lever bracket, and painted with approved enemal paint with 
4" support in the wall. The flushing cistern (bracket) shall 
ordinarily be placed at a height of 4:_' above floor or" as per 
directions of the Engineer-in-Charge. . 

vf~) Chain Ha~dle.-The flush shall be operated by pull­
ing a chain handle preferably by a thin-rod with as few 
joint ai possible. 

/ 
I 

'v(j) Flush Pipe-The flushpipe shall be 1 ¼'' G.I., painted 
wish ll,pprove<;I aluminium paint. 

~ ·(g) Soil Connection-Ordinarily tli.e closet shall have 
trap above the floor and the CQJ;lnection with the soil pipe 
through an external wall. 

/ . 
v (h) Size of Closet-Ordinarily, th~ closet shall be lo" 

For school, nurseries, 24",' 12" and 10" be adopted as per 
instruction of the Engineer-in-Charge. 

This specification provides w. c. pans of the following 
materials and weigh ts:-

Material 

CanP.ware No. 1 
Caneware N 6. 2 

. ~art hen ware 
..,/ Fire clay . 

Hea.vy earthen ware 
Stoneware 

Yi~reou:3 ohi.n~ 

... 

. . . 

... 
,,, 

Weight in lb. 

24 
28 

24: 
45 
32 
45 
32 

. 
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• 

\ 



• 

No. 

1. 
2. 
3. 
4. 
5. 

6. 
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IMPORTANT DLMENSIONS 

Important Dimensions. 

overall height ... 
distance from end of 
trap to fl.ool' 
overall length 

angle of outlet .. . 
floor fixing holes .. . 

"S" trap 

16 in; · 

¾ in. 
20½ in min. 

25 in max. 
180° 

Two ¼ in. diameter. 

''P" trap. 

16 in. 

20½ .in min. 
25 in max. 

104° 
Two¼ in 
diameter. 

The great variation in overall length is because of the 
different materials specified. Earthenware W. Cs. are -
madj/20½ in. long whilst he~vy fireclay are 25 in long. 

V 3. (a) '\Yater Clos~t (Pan}. 

Ji 
The W. C. shall be of Syphonic type with large water 

area and deepsea], the ·cleaning being effected 
European Water by syphonic action. It shall have a low-
closet low down . 
flushing Cistern. trap at the floor hne so that the closet 

cannot be untrapped by the emptying water 
or slips in the pans. 

The syphonic action by atmospheric pressure on the 
water area induced due to evacuation of the air in the trap 
t.hrou~h the flush pipe of the low down cistern. The basins 
mfl.y have one or two traps. 

(b) Flushing Cistern (Lowdown). . 
Note-· Syphonic Closets shall not be used for external 

vV. C , for schools, factories and their Public buildings. 
(c) In all other aspects the closets.shall be as described 

in para. 2 above. 

/ . 4, The water closeis shall not be of the pedestal type 
/ European water but of brackets corbel type so that the 

v closet for Hospital floor below shall be left free for clean-
Wards. ing~ 

· The supporting brackets shall be of procelain f.namel or 
enemal cast iron, and sp.a11 have perfectly plain and rounded 
corners to facillatate cleaning. 
· · The seat shall be of non.absorbant type, without the 
fro a~ .portion and tl~e . bowl oap11ble of being adjusted 
~ QQQrd1ngly. 

;r: 
, I 

f 

om 
nee 

2 a: 

-- ,vit 
2". 
be 
sha 

rYsi 
'( 

wit 

\_., 

or'c 

p~ 

;re.Q1 
tto I 
,not • 
r,'witl 
·cut 
plat 
·aha 



,, and 
range. 
at<prial 

sketch 
avoid 

shown, 

1ade as 
rrosive 
wides. 

as well 
L basin 
: some-

b""' 

11~,t1!1.t"'J ft~. 
. ) 

·-:;::_-_..:'·- -:-.-]• '-&.f.f'1.tl ... 
-· - - :--...: ~ 7Hj,~ - -- - r, 

.oh pat- \ 11.. -.- ~t I" ... -·_·=¢1H\f ,,··; - :ti:;!! ~ 
\ l 

descri­
• outlet 
e outlet 

into · a 

1d fulled 
asin. 

je glazed 
e ,valls. 

be · of 
fireclay 

liter shall 
The inlet · 
>rass dis. 
be of the 

mtomatic· 
ng to the 
the flush 
h seat) t~ 

r 

,, 
J/4, 

,,, 
---· -·-,, . . ~, .. ~ 

·- .. ..... _ ™ ....:.·~, . 

I ' 
~~-:=ii :-

! 

I· ,. 

IL'1FH/NG (I/TEI?, 
WHT/KCJ.OJtr ~A. 

• 
~JCQ Jitf,PI/· ,.,. f 'I 

1
'i.Jf.8ypo" r; - . 

I" .:'2J===c-'-
n 
j 

. .. -

.. 
!/4-

------·-

--=-~~. ,, 
3/4 

~--.... .~ 

r:~ 
·~~ 
~ 
I'. 

h 
~1 

i ~ :~ 
'~ 

~---------------1 
I ~ ~ 

IIUTO/rl//lTIC F'I.UfHIN6 OF 
U.(/N/1/. ,(ANG~. 



1, and 
range. 
:1iterial 

sketch 
avoid 

shown, 

1ade as 
rrosive 
wides. 

as well 
basin 

, some-

6 "" ' 

Rt1t1ldirtJ t,ak . 

• ._ ::::::.-..=- - ·,..-J'-it.tJ..c ~ -:.,_-: = :-.:_- ~ 7"/e 

ch pat- \ lfl" . -·,- &H:" -.---,·-= 'J=H-~ . ";· Mi~ =l 
' \ 

• 

descri­
outlet 

e outlet 

into -a 

,d pulled 
asin. 

je glazed 
e \Valls. 
, be · of . 

fireclay 
~ter shall 
The inlet 
,rass dis. ,.. 
be of the 

mtoma.tio 
ng to the 
the fluehl 
h seat) t 

r 

1 
. ,.~. 

L ",n:::r 1 -:J ~Y p,m 
... ~ 

Jllf,PI/· 

FL"l'H/H(i (Ill.ER, 
WIITFKCJ.0/(7 ~A. 

~

··: 
·~ 

~

} 
1 
~ . ~ 

h ½ ~ . . " J/4- -·........ y~ 
/ 1 / -=~bJ " ''-l/4 . . I : .:.l===C' - :Y4 I 

. J:if i J ... _.J_lJ_ ___ L,.~ iiJ 
--:;JI··-·· I-=,.; ~ I l~ 

~. ~ I ' I I I 
~· 

IIVTC>MIJTJC FiUJHIN~ Or 
1/~INRL /(,,IJ/164. 



4,. 

\ 

! 
:j ,, 

r 

605 

s·_ -- - ·-· - .- --- --- . 
omitted and the :flush shall be operated ·by push button 

~ n·ecessitating valve cistern or by automatic flushing ois·terns. 
In all other aspects the closets ,vill be as· per paragraphs 

2 and 3 above. · · · • , . . 
• I•' 

5. (a) The pan shall be of fireolay, stoneware, earthenware, 
Plugging water Clasa stainless steel, or any other . non.absorbant 
Squatlini: Type material with 4" diameter 0. I. trap aucl .2" 

bent arm. 1 

The surface shall have a hard· durable glazed finish 
with minimum of fouling area and a sea.I depth greateri·, than 
21

••• The outlet shall be placed well back and. the pan shall 
be sufficiently long to prevent urine froni spla.shing · out a.nd 
shall preferably be without shield. 

Jt pan shall have integral fl:ushing rims. . . 
The Squatling plate-shall be of 'a non.absorbant n.ci.d 

r s sting material of the same finished and in .one piece 
with ,the pan. 
\. .. ,/ (c) Foot Rest-shall preferably form part of the plate. 
. Ad) Flushing cistern-shall be of :i Gallons Capacity 

oYO.' I. or any other approved material, painted inside and 
outside with approved enn,mel paint with ½" copper ball, n. 
valve and an additional ½" stop cock, fixed on M. S. or 0. I. 
or concrete Cantilever brackets .. 

e) Flushing, arm-The flush pipe shall .be 1 ¼''C. I. pipe I~ 

p inted with approved aluminium paint on the exposed surface. ,, 
v,,,. (f} Fixation of Water Closets-The W.C. shall be embedded 
in lieu or lean oemerit · concrete, fac€.d with ¾" cement 
plast.er 1:2 rendered with neat cement. 

The pan shall be sunk in the floor, sloping towards the 
pan from all sides. For upper storeys, a step-up platfor1n 
shall be provided. . 

The pan outlet making joint with the trap shall be of 
the design without shoulder and collar so as to make a sound 
water tight joint with the trap. 

Note-White glazed earthen we.i;e foot treads of the 
required finish and design and 12'' x 116 in size shall be provided 
to pans not manufac~ured with integral tread. If these o.re 
not available , foot .tread (in fine cement concrete (1:2-4), 
wi_th 3/4" st1Jne ballast and ½" drain, semi-circular grooves 
cut in: . diagonally both ways and finished with 2!" cement 
plaster (1:2) with 1/8 inch cement floating coa,t on ill su,1·fo.c~ 
shall be provided. 

·' 
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~ 6. Ranges of closets shall consist of a continuous appa­
ratus provided for a number of seats and · 

Range of close1li, ] • d · 1 · Tl · 1av1ng n, common 1sc 1arge pipe. 1ey 
sbnll be of sfrong glazec1 stoneware with rim flushed hopper 
basins and cleaned by a combihed flushing . n.nd syphonage 
action . . The necessary flushing ta,nk of the proper capacity 
shall be included· ,:vith the apparatus. This typ~ shall be 
used in factories, etc., where the closets a.re used by careless 
or neg] ectfal people. · 

In other cases wash down closets with wn.ter prcv~nting 
flushing cistern may be fixed. But to avoid numerous ball~ 
valves and overflow pipes, a com1non la.rge supply pipe with 
a branch in to the bottom llf eac_h fludhing cistern is carried 
along underneo.t.h the cisterns connected with a regulating ~ 
tank, with large supply pipe and ball.'.7'11lve fi.xecl; level· with 
the flushing cistern. The supply pipe and ball-valve shall be 
large, jn ca_se two 01· more flushing cistern should be emptied 
simultaneons]y. ,vhen the closets are used in quick succession, 
as in schools this system has great advantages, and always 
be adopted unless othE>rwi:.,e directed by the Engineer.in­
Charge. 

7. (I) Connection between. trap and closet-(a) If the trap 

C . r is of stoneware, it shall be connected 
onnec11on o water • l J l . h , 

closet with soil pipes. Wlt 1 t) e wa tn· C ose t Wl t l: ~ cement 
mart ar joint. 

(b) If the trap is of C. I. it shall be connected with gaskets 
and I :2 cement mortar joint. 

(c) If the trap is of le.ad, it shall be connected with a 
stoneware pipe by a brass socket piece, stone ware into brass 
being cemented and the brass into lead being solcl~red or 
jointed by any other a.ppr_oved means. . 

(II) <;onnection between trap and soil pipe-(a) If the trap 
is of stoneware a.nd the soil pips-Js of C. l. then it shall be 
connected through a lea,d pipe piece or 0. L piece, the joints 

. between stone ware, and C. I. piece be· as per l (c) and I (b) } 
as above respectively. 

(b) If the tra.p is of C. I. iL shall be connected with C. I. 
~oil p1pe with ordinary lead metnllic joint thr~ugb a C. I. 
connecting pi~ce. 

It is not desirable to have a stoneware connecting 
pieee going thr(?.ugh . the wn.lls to avoid shrinkage of floor 
where eit.her the joints beco111e. defectly or so·dkets of pipe 
becomo cracked. It is. best to connect the trap by· an in.tegral 
q. l, pipe :piece with the sta.ok having a olea,11ini eye, 

I 
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8. The slop sink shqll consist of ~--rinr-fhrshe 
basin with trapped outlet, u,nd be pro. 

Slop sink. vided with a flnshing C'is·tern. A hinged 
brass grid with supply valves . over for 

filling pails will be found an additional advantage. Such a 
grid should be hinged through the sides a.b.cl not the· rear·, 
so that it can be ren1ovecl for cleaning ·when requird. 

Slop sink for hospital shall be of a special kind, as in 
addition to being the receptacle fo'r slopes . they must be 
suitable for the washing out of bed.pans, etc., and · i;nust 
also have special flushing pipe of orifices and special flushing 
cisterns. A supply tap from-which water for Qietetic uses 
is withdrawn shall never ~e fixed over a slop-sink. Any tap· 
required should be placed over a draining sink·to one side. 

9. A bed.pa.n ,,,asher is an enclosed cabinet with a sealeci 

Bed-pun sink 
door, for cleaning bed-pans. It shall be 
of stone . ware or fireoln.y, or durable 

earthen ware with imperishable leadless glazed finish. It 
should be fitted with hot and cold water jets controlled by 
valves externally fitted; steam. jets nio.y be fitted when 
required. Ventilating connections are-provided to maintain the 

.. cabinet at atmospheric pressure and. for exhaust.ing foul air. 

10. Bidets sha,11 be of, white porce1ain 'enamelled and with 
horizontal inlet to flushing rim, atanding · 
waste and overflow and as cending spray .Bidets. 

or jet. 

The hot and cold supplies shall be controlled by a mixing 
v·al ve, so that any desired temperature mn.y be obtained from 
the jet. By passing. heated water through the hollow rim 
it ~.ay,? warmed-thus facilitating use without a wooden 
sea~ 

11. 1Tho best urinals are made of enamelled fireclay with 

Urionls. (Gcne,al 
dcscripti<'n). 

curved ba~k and · siclPs, with a flushing 
rim or rose snpplied from an automatic 
tank. They shall be made in as few 

)pieces as pro.cticable. The' sides forming the divisions should 
stop short of the channel so that, the latter may be cleaned from 

. end to end. Ranges in which en,ch stall is provided with 
~lits own outlet tend to coi:pplica.te the drainage o.nc.l increase 

the numb~r of traps. In nny case the outlet and grating 
should be of gun-n1eto.l, and the latter shoulu bt-} hinged or 

'

111

only screwed down. 
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Urinals ranges can be supplied with end screens, and 
the outlet may be at any conveni~nt part of the range. 
Flushing oiste1·ns for urinals are best made.of similar material ·,. 
to the range, and the distributing pipes shall be of i 

polished copper. When ordering urinal ranges, a sketch • 
should be supplied giving net overall dimensions, to avoid 
fitting on site. Positions of outlets should also be shown, 
together wit.h any returned ends or screens._ 

\Vhen single stall urinais are used they are best made as 
a complete unit, so that there are no joints exposed to corrosive 
action. Such urinals may be either 18 in. or 24- in. wides. 
Various other patterns of equal merit are obtainable, as ·well 
as t.hose angular shape for fitting in corners. Twin basin 
placed along a wall (instead of complete ranges) are some. 
times pref erred, on the ground that by the use of such pat­
terns space is sa.ved in the apartment. 

Single-.basin urinals are of the flat· back or angle descri· 
ption with rim flush to front as well as back. The outlet 
should be fitted with a loose grating to enable the outlet , 
pipe to be cleaned. 

The discharge from a urin'fll should be directly into· a, 
clru.in,. or soil pipe, or a connected direct to drain. 

" . ·urinals should be flushed by an automatic or hand pulled • 
cister11, which contain one gallon per urinal stall or basin. 

11. (a) These shall be squatting type with white glazed , 
. tillin, 4 high for front and side ,vans. 

Spccifi~ation for Indian The channel, if separate, shall l>e of 
type Uttnals. superior quality white glazed fireclay ~ 
wfth circular projection for fitting in trap. 'l'he latter shall 
be 2½'' to 3", depending on the number of seats. The inlet 
end of the trap shall be provided with C. P. brass dis­
charge of removable type. The urina~ slabs shall be of the·; 
dcsig,n with back flush. . ., 

VThe flushing cis·t~rn shall be of cast iron, automatic 
· type~ The capacity of the cistern shall be according to the · 

number -of stalls to be flushed. A connection from the flush 
pipe shall be provided with spreader (one to ea.ch seat) to ' 
flush the front. 

11.· (b) These shall be of sel.f cleaning design, provided.: 
wit,h l" puff pipe. The specifications~ 

Floor trap. for these shall be the same as for M. C. I. 
·soil, waste and vent pipes. 

... 
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(c) These shall be of fireclay an.d ·of the 
·-European type ~tall 

urinals. 
Height from treads to top of Division . . . l '-6". 
Width centre to centre of Divisions . ... 2'-0". 
The urinal range shall be . provided with a~tomatic or 

hand pulled :flushing cistern -in white glazed fireclay, of 
the capacity accorcli.ng to the numbers of stalls to be flushed. 
The flush pipe and spreader sha.11 be C. P. brass. . The 
trap shall bo proper C. I. urinal trap 2½'' to 3" depending · 
on the number of stall in the range and approved by the 
Engineer-in -Charge. _.. · . · 

' . 
12. (a) General-Apo.rt from the types of sink specially 

v ··s· k desc1·ibecl in sub .claus~s (c) to. (k) below, 
10 

s. there are three general types, namely 
the sink with integral drainer (or drainers the sink without 
drainers and the tub-and-sink set. rl'he tub portion of this 
set shall conform to the· specific1ttions as given for tubs and 
the sink portion shall be as described in para. (b) below. 
Where the drainers are not integral with the sinks; they may 
be added. 

The sink should he so fixed as the drain to the outlet. 
The height from the floor to .t.he top of the front edge 

of the sink with integral drainer should be 3. Ft. and wlLere 
separate draines are used, . the height should be reduced 
accordingly. 

In food preparation rooms, canteens, hospitals anci 
other jJJstitutions, sinks shall be fi;ed 3 in. clear of the walls 
to faC'llitate cleaning. 

V(b) Domestic sink-(waste appliances). A domestic sink 
should be of glazed ceramic ware of or earthenware with im­
perishable leadless glazed finish or stainless steel as specified. 
An integral draining board ma.y be incorporated. The 
overflow shall be usually combined with the waste and be of 
the open w~ir type, and the plug for the waste outlet be 
secured by a chain. 

Dimension:s, B. S. 1206: 19:15 covers llh:eclay Sinks. 
This specification covers for white glazed inside and . 

out fireclay ·sinks only, in the following types and sizes:-
(!) Reversible sink$ without shelves with over.flow at end. · 

J',(i) 30 in. by 18 in. deep overo.11 dimensions; weight 130 lb. 
J(ii) 24in.by 18 in. by deep overa.lldimensions; weight! l2lb. 

-··- ·--------- - - ---- -- "--- . -· - -- --- --- '- ·- -

., 
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(II)-Sjnks with back shelves 4½ in. wide with overflow in 
back centre. 

(i) 30 in. by 21 in_. 10 in. deep oyeraU dimensions; weight 
165 lb. 

(ii) 24 in. by 21 in. by 10 ·in. deep overall dimensions ; 
weight I::. 7 lb. - _ 

It is stipulated that the bottoms of sinks shall fall to the 
outlet and that the thickness of the ware shall be 11 iv. 

~ _(III) The domestic sinks may . be of the following 
materials and of the type as directed by the Engineer-in-
Charge. . 

(i) Porcelain ena~elled cast-iron. 
(ii) Porcelain enamelled pressed st_eel. 

(iii) Stainless ·steel. 
(iP) :&1onel :tvieta l and specifies ~he followjng types :­
(i) Single siuk, 24 in. long by 18 in. wide. 

(ii) Single sink with back ledge, 24_ in. by 21 in. 
(iii) Con1binecl sink and dl'aining board 42 ~n. by 18 in. 
(vi) As type C with back ledge, 42 in. by-21 in. 
(v) Co111bined sink ancl draining bo~rd . and work-slab, 

73 in. by 18 in. . 
(vi) As type E with b~ck le.dge, 73 in. by il in. 

Tap holes in the back ledge sh~ll be 1 ½ in. square set · at 
45 degrees and spaced at 7 in. between centres. 

JT).ie size of sink bowl in all cases shall be 21 in. by 15 in. 
by ~n. in~ernally. 

The overflow from the wa.re sink shall be of the weir 
type and the waste fitting (which is norma.lly l½ in. din,!netcr 
shall be slotted· to receive it basins, a.nd water is held in the 
sink by n. ruhber or vulcanite plug fixed in the ·waste when 
requh·ed. The waste fitting flanges ·shall be 3~ in. diameter, 
the tail 3·½ in. long, screwed I½ in. B.' S parallel thread and 
t.be siding flange or backnut shall be 3¼'' in. dia. The 

. overflow slot shall be 3 in. by ¾ in. Out.Jets shall be trapped 
nncl connected to waste pipes, soil or gullies as described by 
the by-laws or as · instructed by the Engineer-in.Charge·. 
\Vhere considerable washing up has to be done-, sinks shoulcl 
discharge into grease traps. \.-Vaste holes shall be rebated or 
heve11ed and are made -Lo recei ,1e the wn.~tc fittings previously 
described. 

-+ 
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' On reversible . sinks wn.ste holes sha.11 be formed re1~t,-. 
f rally on the bottom and 6 in. from tho overflow and end and 

~ 

011 sl~lved i::in4s centrally witl: eer~tre .7-! i~. fro~ back.. . 
\/{IV) Taps usually have ¾ 1n. diameter 111lets~ but ½ 111. 1s 

satisfactory for ordinary domest~c pur:poses, They sh3:ll 
be according to B. S. 10 10: 1944 . =i • 

(V) Draining. boards sb all _be a pp lied on one or bot~1 
sides of sinks, as directed_ by the Engine~r in-,Char

1
ge and 

according to B. S. 1226. : 1945. · · 

This specification i~ for draining h<:>ards m~y be ~f o.ny 
of the following materi~ls as . directed by -the. Engineer-in­
Charge. 

(i) .Asbestos cement 3/8 in. thick. 
(ii) Cast iron porcelain enamelled-3/16 in. thick. 
(iii) Firecla.y 1 in, thick. 

(iv) plastic 1/8 in. thfok for moulded types ; 3/16 in. for 
lu.minated types.·; 

(b) Pressed sheet steel, porcelain enamelled, 18 B. W. G. 

(vi) Stainless steel 20 S. W. G. 

(vii)
1
. \ 1Vootl (beech, elm, freijo, ir~keo, hajarrah, mahogany, 

plane, sycamore, teak, yellow b1'rch) 1¼ in. thick, nominal. 
(b) Monel metal. 

The sta,ndarcl lengths are 18, 21, 24, 25, 27, ·:·o, 33, and 36 
jn, long from outer ·end of sink to end of board and widths 
are 18 in. and :? l in, 

The boa.rd shall be tapered if necesaa.ry to ensnre that 
water shall be discharged into the sink. 

Teak draining boards sha.11 be provided for domestic 
use, as they minimise breakage of er ockery. 

(e) Bed-pan sinks-{Soil Appliances) A bed-pan sinks 
a sink fitted with water . jets for cleansing bed-pans and 
urine bottles and shall be provided with a flushing cistern. 

It shall . be if glazed fi.recla.y or other durable, impre~ 
vious, corrosion.resisting material and consists of one or two 
compartn1ents, and in the latter case, , one. compartment 
shall b,have a flushing rir.n for cleaning, whilst the other be 
.used as a scalding sink, t,he two comparLnients having a 
common outlet. A scrubbing slab shall be attached to form 
·combined bed pan and macintosh sink. Jet c.ontrols shall 
be capable of operating by foot, kn~e 01· elbow. 

} 
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(cl) Cleaner's bucket sinks. (Waste Appliances). A cleaners 
bucket sink shall be made of ceramicwn.re; or stoneware with­
out imperishable leadless finish. If. glazed shall have a high 

· back to protect the adjacent wall finish from splashing. 
. Hot and cold water supplies should. be provided, when 
directed, the taps being mounted either through holes in the 
hio-h back or on the wa.11 ·above the sink. The taps should be 

· so
0 

arraged as to enable the.m to.discharge simultaneously 
into a bucket, and to allow the latter to move freely 
without daml:lige to the sink. or to the taps. Where pre­
ssures are low., the taps should be of 3/4. in. size, so that 
bucket may be filled qu.ickly. · 

The front edge of the sink should be protected by a teak­
wood pad ~nd a removable non.corrodible grating resting 
across the sink, .should be provided on which buckets may 
be rested·. 

A gra:tecl out.let and a trap with an accessible cleaning 
eye shall he provide~.. · 

The sink shall be fixed on the floor. \Vhere this is 
impracticable, it shall be supported on brackets fixed to 
the ;vall a.s low ns possible. 

\,,/ (e) Crockery sinks-(Waste appliances). A crockery 
sink may be constructed of teak, joined in a mixture of red 
and white lead. The sides are held together with long 
galvanized iron bolts, and the base should be screwed to the 
sides/ with brass screwd. Alterna,tively stainless steel or 
br,ss ma,y · be used. 
\ / (/) Macintosh sinks-(Soil Appliances). A macintosh 
sink is a -combination of sirlk and slab for cleaning water­
proof draw . sheets fot·· bed, and should be provided with 
a :flushing cis.tern. It shall be .made of glazed fi.reclay:, or 
stoneware and shall be prov.ided with a hand spray attached 
to fle"Xible tubing. 

I. ' 

'1(g) Pantry sinks-(Waste Appliances). A pantry sink 
is .a small sink for washing sil\7 er and glass ware, and is cons­
tructed of such materials as will minimize damage. Alumi­
nium. shail not be used for pantry sinks, owing to the possi-

~

.lit of damage tp silverware due to chemical action. 

(It) Slop sinks-(Soil appli.ances). A slop sink shall be of 
g azed fireclay, and be fitted with ·a trap, a :flushing rim and 
·upstanding skirting. A hinged metal gritlle should be 
provided above the flushing r im, and a hardwood is set on the 
front. edge of the rim. The sink shall be fi.tted with a 
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,; 
---- - fiushing-cisternfu effective cleansing, an-d with taps t o ens­

charge hot and cold water over the sink. - The ~aps shall 
be so arranged as to enable them to discharge simultane­
ously into a bucket and to allow the latter to be moved free 
with·out damage to the sink or to the taps. . 
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. ,}{.(utensil sinks-(for large kitchens). (Wa~te Appli-· 
an€es). A utensil sink is a large sink for the cleansing . 
of cooking utensils. It shall-be made·of galvanized or hard 
waring and corrosion-resisting metal, with an outlet in 
the base, a useful size being- about 36 in. x 24 in; . x 18 in. 
Both supply and waste pipe connections should be rather 
large than those used on most othe~ types of sink to 
enable quick changes of hot water to be made. · 

(j) Vegetable sinks-(Waste Appliances). A vegetable sink 
is a sink for washing vegetables by hand. It shall be made 
of a fireclay, stone.ware or earthen wood of a size sufficient 
to deal with the amount of vegetable to be prepared and 
washed. It sha.11 have a standing waste outlet for running 
water and shall be fitted with a perforated guard around ·the 
waste, or removable basket or cage, to reduce the amount 
of solid matter passing through the waste pipe . 

~-· These 
\fWash-tubs. 

shali be provided in schools, institutions, 
country houses and laundry washtubs. 
These tubs shall usually be of size 21 

in. x 19 in. x 13¼in. and it is recommended to provide a 
good number to meet the requirements of various laundry 
ope~~ns. . . . . . . 

0 

V 14. (a) General description~Theae shall generally be 
made of cast iron (porc.elain enamelled) 

Bath-tub, 
· and enamelled fireclay. A good· bath 

shall be free from angles and corners, have an incorrodible 
surface, shall not absorb an uutlue amount of heat, 
and shall be dura:>le and light. When the bath p.as to 
stand with one or two both ends against .a wall, it shall have 
these edge let into the wall, and the exposed side and 
end-, or ends enclosed by porcelain enn.malled cast iron or 
polished marble panels) which shall form almost dust-tight 
joints with the walls and floor. (Such baths, with rims of 
special shape are n·ow procurable, and may be commended 
for their hygienic qualities). The panels shall be constructed 
for easy removal for acce~s · t9 th~ wa~ts and ~ervjqe 
pifeB, 

J 
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· A notable development in the design qf porcelain enamelled 
cast iron baths is "one piece" fixture having the aprons dow;i to 
the floor on which it is bedded in cement. It is made in three forms 
(1) with aprons at front and one end to fit in an angle (2) 
with aprons at front and ends fitted betwe~n walls, (:3) with aprons 
at front and both ends, to fit against a back wall. This 
pattern of bath being only 18 in. high, is of particular service for 
i1n•alids and aged people. The fittings ar~ o[ the · standard 
independent type, with combinec! or independent 'Overflow, as the 
tap trap has to be fixed below 'the floor level; a dspth of approxi­
mately 6 in. should be allowed for the purpose. 

Baths shall ha, ... e a large outlet, 2 in. diamter at least,, 
to enable the bath to empty quickly, and· to provide a good 
flush for the drains. 

Bath traps frequently form part of the outlet, and this 
nrr:1nge111ent is servicen.hle in that only a small area of thD 
connect-ions if exposed to fouling on the inlet side of the 
tr11ps. / · · 

~) Shower Baths-The primary consideration in. the 
fixing of a shower baths is the provision of hot and cold water 
mixPr which is gradual and positive in its regnlatioris and 
by which the user cannot scald himself, provided both 
hc-t. and cold supplies are constant. The supplies should be 
of sufl-icient size to prevent a lower '"clraw off" checking the ' 
fl.ow into the mix.er. (Improved m·akes of shower bath ~ 
npparatus are obtainable with mixing valves as smo,11 as 
3 ~n. diam_etc:r w hiGh will also supply direct to tb,e bath itself). 

When baths have non-removable pane18 such as a bath a'(ld ,, 
pand r~st in one piece an nccess floor shall be made either -~. 
behind or under the bath; 

Hanel grip shall prefer1.1.bJ:.y be provided. 

Spe_cial types of baths are available for use in mental 1 
instit7aions, hospitals, schools, and maternity centres etc.,· J1 

~c) Ba.th fittings-(i) General-"Af.ost baths are fitted wi~h \1 
pillar vnlvcs~ oi· a rombinecl supply fittings, fixe<l through the :~ 
roll, or with bib cocks discharging ov<·r the bath roll. In some ? 
east·s, the combined supply fitting also incorporates a hand 1 

· f)how{)r, whjcb · fvrm.e (} ve1 y uecf\\l ~ddition to tlle bntli·, 
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As fireclay baths have solid rolls a s·upply .fitting which 

(iij Types of overflow-,¥here globe valves a.re fitted, 
the bath should always be provided with an .overflow at a 
lower level than the vah·e outlets, so that the valves canno~ 
be submerged in dirty water. Except :where 'globe-valves are 
fitted, an overflow is hardly necessary to a bath fixed in a­
private house but in schools, barracks and . similar buildings, 
an overflow to each bath in nece.ssary. , 

Another type of bath overflows is the combined sta,ncl­
ing waste and overflow, ~hich should be removable 
so that it can be thoroughly cleaned. \Vhen this type of 
fitting is used, the . ·end of the bath is often recessed so 
that the overflow is out of the way of the bather's feet. 

All baths should be fitted with a waste having a 'I½ in. 
or 2 in. bore with a b:i:a.ss or enamelled cast iron trap fixed 
immediately beneath the waste outlet. 

/ . ,, ,, . 

· v (cl) Ordinary baths-(i) These shall be of cast iron, por. 
celain enemelled ir1side. The outsi9,e shall he painted as 
desired by the Engineer-in-Charge. The general size, unless 
otherwise ordered, shall be. · · 

Lengths 

\Vidth 

Height ... 

6' O". 

2' 6". 

I' 11". 

The bath shall be provided ~ith l½" trap, overflow and 
c.nti syphonic arrangement,s and connected to the waste and 
antisyphoµic stocks on the outside wall. Waste water ma.y be 
allo'\i\1cd to discharge overflow trap, if so desired by the 
Engi.neer-in-'charge. The btt,th shall be· fitted with 2 C P. 
Pillar cocks and C. P. Chain with a plug 2 control cocks½" shall 
be provided with ·each path. 

This specification is for cast iron rectangular (magna) and 
tub pattern (perallel) baths to be adequatly and evenly coat,ed 
internally with procelain enamel and painted exterually 

· with one primiµ.g coat of rapid drying paint_. - . . 

. The rectangular or manga pattern is suitable for enc!Qsed 
baths whilst the tub pattern is for non enclosed baths . . 

' 



• 

616 
(ii) Dimensions-The principal dimensions according 

to B.-S. 1198 are :-

Leogth overall ... 
Width overall ... 
Depth inside at waste ... 
Height overall-exclusive feet and waste 

Height overall-with feet for 1½ ia. seal trap ... 
high overall for J in. seal trap top holes {13/8) in. 

square) centred. 
Oo roll-Hole distance apart 

Waste hote-2¼ in.dear diameter distance from 
edge of roil at lap and to centre or waste hole) 

Overflow centre-dhtance below top edge ... 

Capacity . .. 

(Magna) I Pattern 
rectangular 

in. in. 

66 72 

28 28 

17½ 17½ 

18 .18 

23 23 

24~ 24½ 

7-1/8 7-1/8 

11¼ 11¼ 

4 4 

26 galls 28 galls 

I 
I 

I 

I 

tub 
(parallel) 
pattern 

in. 

66 

29 

.17 

17½ 

22½ 
24 

7-1/8 

10 

31 
27 galls 

The fall along the bottom from head end to outlet should be 
Gdequate for .complete emptying. - · 

The feet shall be suitable (a) for b:zths with -traps having l½ 
in. seal and (b) for baths with traps having 3 in. seal. 

J' (iii). Roll--T/ze rolls at ends sides de.fined in the B. S., 
the rectangular bath having a roll demanding a cement fillet 
between the top edge and th~ wall and the tube bath a turned over 
roll design~d to discharge splashings on to the floor. For this 
reason the roll sho~dd be kept clear of the wall. 

J (iv) Ou·hlets-Bath outlets may -be rebated or tapered to 
receive the outlet piece. The latter compris~s a Chamfered flanges 

. 2~ 7 /8 in. diameter with tail, 1-3/8 in. long screwed at end B. S. 
· I½ i.n. parallel thread and .having an integral grating and riding 

flailge 2-7 /8 in. diameter for tightening to the bottom of the bath. 

J (v) • Overflows-· The overflows holes 011 rectangular baths 
are 4 in. from top of .bath to centre a.nd on tub bath~ 3½ in. 
from top to ?entre . . . 

Holes oii b:1tb are l¾ in. in diameter and are intended for 
l;-in. overflows although 1 in. diam. is frequently used. 

. ,f 
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A gratingisfixedin the overflow ho~e ~nd to it is atta~hed 
. . a brass bend 2¼ in. _ long from centre to tail. The tail ~s 
I -screwed lf in. out so that connection may be t o iron, copper· 

or lead pipes. 
- ' 

When overflows discharge directly through walls they 
should have light copper flaps at the outlet end to prevent 
draug,hts. Care should be taken in painting e~posed over- . 
fl~ in order that the flap do not become jamn1ed. . 

(vi) Water Taps-Water taps for baths are nsually 3/4 in­
. diam. and the tap holes on baths~ re made to receive 3/4 in·. 

pillar valves. · 
P}Jlar and globe valves are suitably for baths and are 

d~d in B. S. 1010. . ; · . 

Pillar tap-"A draw off tap with a vertical inlet and a 
horizontal free water outlet". 

Globe tap-"A draw off tap with a horizontal hilet and a 
vertical free water outlet". · 

(d) Bath for hospitals-Baths for patients shall be solid 
porcelain ware, or - of best quality enamelled iron with roll 
rim, and shall not be fixed to the floor. They shall be so 
set as to stand everywhere entirely free from the walls at 
such a dista.nce from the walls at the foot or sides as to enable 
the· attenclant to pass rmind them. Each bath shall be 
supplied vtith hot and cold water taps with detachable­
handles or keys accessible only to the attendants. A combi­
nation nozzle suitable for attaching a rubber hose and hand 
spray or )P'tter one of the anti-scald pattern valves should be 
supplie.Gl. 

/,., 

VI5. (a) Delivery apparatus-(1) A shower head shall 
St consist of a corrosion resis~ing cast or 

lowers. f b. · d h t 1 h · a r1cate s eet me a rose av1ng per~ 
forations, or of some other device to break up the water into 
a fine spray, such a device shall be adjustable so as to give 
varying degrees qf spray. 

(ii) Perforated tubes shall be used instead of shower 
heads or in combination with them, when directed by the 
Engineer-in-Charge. · 

(iii) A shower may be over or at shoulder height or, in 
the case of a foot bath, at knee level. Showers ma.y be 
arranged singly or in groups to spray water from more than 
one direction. · · 

. (b) Methods of control-(i) Individual control for domes­
tia use. 

,:;,·: 
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(i) As shower may be arranged for cold water supply 

only, each shower head being contr~llcd with a screw.down 
stop valve, or a non.concussive sprmg valve. The latter 
shall l,e capable of peing·operatecl by hand or by foot. 

(ii) A shower may be arranged. for hot and cold water 
supplies blended manually by means of a mixing valve, a 
thermostatic mixing valve, a thermostatic · blender or a 
breeching fitting. 

Note-Unless precautions have been taken ~o ensure equal 
pressures of both hot and cold water at the valve (when in 
use), back-flow may ocC'.ur in one direction or another with 
consequent risk of scalding or unsatisfactory blending. 

(ii) Combined control by attenda:rt and user ·for schools 
institutions, etc.-(i) A shower shall be supplied with hot 
and cold water already blended by an attendant. The user 
then controls the volume of blended water. 

(This method sa,es piping a.nd fitti~gs, but does not 
pern1it the. user to control the tempera.ture). 

(ii) As an a}ternative, the attendant may control the 
1naximum temperature of the water and the user .~ay then 
reduce the temperature to his liking by adding cold . water. 
This method is not economical of piping and fittings but 
permits the user to control the temperature. 

(iii) Control by attendant for schools, institutions, etc.­
Shower heads or perforated tubes may be arranged along a 
corridor, and the temperatures and flow of the water control 

· by an attend.ant. This enables graduation of the tempera­
ture to be made throughout the corridor so that the user may 
pass succ·essively through increasing and decreasing 
tempera tu res. 

16. {a) Lavatories shall be provided with overflows that 
· are readily accessible, whilst the waste 

1 Lavatory Basins tl t h ll b 1 a h t ff t (Wash ha.ad Basins) 0 ~ e 8 s a e ar0 e enoug o e ec a 
· ra,pid dischai:'ge. The· most comn1on fault 

·of lavatories is that in many cases.no provision is made for 
cle_ansing their overflows, which shall always be avoided. 

F9r schools, lavatory ranges shall be constructed with 
continuous waste in the form of a channel let into the floor and 
trapped. An alternative arrangement is the · provision ~f a 
horizontal waste pipe connecting the traps of the entire 
range. The spr.ay princ~ple of continuous. troughs in gla.zed 
fire clay erected· against· walls or in islands providing double 
ranges (similar to that shown in Fig. attachecl.) shall be · 
applied ~o factories. 

:'., 
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With this pattern the tap over the trough has ~ rose 
f irozzie so that '\tSers-:-W-a,SQ ia a contiuuo11sly_ running shower 

thus preventing the reuse of dirty or contaminated water. 

i 

' 

La.vatories with secret overflows · should ·more or less, 
be avoided from a sanitary standpoint, unless fitted with waste 
and overflow fittings that may be removed for c~eanh;1g. 

The type of l:.\vatory illustrated in Fig.--hns a weir ov.er~ 
flow o.nd is perfectly sanit0,1·y, and in addition, the method . 
of supporting· the basin upon enamelled firecla.y pedestal· is· 
commendable. Some type of lavatories have overflow 
chambers large enough for insertion of the hand for adequate 
cleaning. . · 

(b) Principal Dimensions and Weights-They shall be as 
per following, unless ordered contrary by the Engineer-in­
Cho.rge. 

Minimu1n weights 

22 by 16 in. 25 by 18 in. 
overall overall 
in lb. in lb. 

' : i Eartl.onware 
Firee;lay 

~ 

... 24 30 . 
45 58 

40 
40 
40 

1 ,. 

j 
l 
I 
I 
I 
I . 
I 
I 
! 
I 

Heavy ea.rt.henware 
Stone \'rn.re 
Vit.rcous china 

Tap holes (l / 1/8 in. 5q). 
centres of tap holes 
Centre from back 
Outlet centre from back 
Height of top of basin 

32 
32 
32 

inches 
16 

5-1/2 
7 

----·· ~ 
in0hes 

H) 

5-1/2 
7 

above floor. . . 31 31 

(c) Orclin·arily the la.va.tory basins shall be of the folloi·­
ing specifications. 

Specification: for lavatory basin-This shall be ordinary 
type of glazed earthen ,vare the slotted 'pattern approved 
by the Engineer-in-Charge. It · shall be fixed in 
rolled steel Joint cantilever bracket or C. I. 4 inch built 
int.o wall and the plaster of the rear wall ·be cut to overhang 
.the top edge of the basin. The size of basin will be 25" x 18" 
unle$$ 9t~er ijize i~ f-}3ked for1 2 le·ad ··onnection pipes with wiped 

• 

•• 

} 
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solder~ed joints and .2 control in stop __ cocks ½'; dia.. shall be. 
used for controlling water-supply to the two chromium 

· plated, pillar v~lve of½" clia. The l¼'' malleable iron trap or 
chromium plated brass of approved design shall be fi.xecl on 
the brass of the basin by n1eansofwipedsolderjointsandeach 
waste shall have an M. I. Union as well as a puff pipe dia. 
terminating ,vith a brood perforated cap screwed on to it on 
the outside of the wall or to the on stack, if one is proposed for 
the purpose. The ¼1' .dia. wa,ste pipe shall terminate in a 
gully trap/or be connected to the was.te such as required in the. 
circumst~n ce. 

11J A drinking fountain shall be m:tde either for wall or 
Driaking Fountains for pedestal mounting. 

(a) ·To supply drinking water inlet form at low velocity 
to enable the user to drink direct from the jet. 

(b) To snpply drinking water to a vessel. 
In other case the receiving bowl should be large enough 

to prevent spillage, and in type ( a.) the nozzle should be so 
designed and so placed as to prevent contamination. A self­
closing non-concussive wa·ter valve, with controlling stop 
valve, shoulr! be fitted. The wa.ste pipe from the bow 1 
should be ·brapped. Type (b) is to be depracate<l unless a 
separate drinking vessel is provided for each person. 

18. A wash tub should be of ceramic wates or stoneware 
and is similar to a sink, but of greater 

Wash-tubs (Wash- d th d 'd d "th 1 · f t appliance) ep an prov1 e Wl s oping ron . 
In domestic premises, wash tubs should 

have open ,veir overflows but these are not required, in 
laundries, wash-houses etc. where there is floor drainage. 

ef, · The cistern shall be of G. I. or 1\1:ild steel plates 
St . t rivetted or welded together and rendered 

orage c1s ern, - f bl , h . d . d . 'd · pre era y water tig t an pamte 1ns1 e 
· and outside with and anti-corrosive, bitumastic, paint. 

. .Cist.erns shall be placed.'in a ~ell-lighted and ".lt.entilated 
place, easily accessible, and protected from extremes of heat 
and eold. · 

. . A stofage cistern' shall be which is completely closed up and 
sun1lar to a hot. water cylinder. It is connected directly with 
the service p;pr~ and is u.nder hydraulic pressure. 

When a building is big and large quantities of water is re­
quired it is .n::>t dcsfrable to concentrate the supply, but it shall 
lie dispqs~d, about buffdi,:z~ in quantitfr;S accordin~ to the require· 
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I men ts., of. tha l pax.t of the building wheu.-the-eiste1·n irY- ~eqt.'iFed~ 
This system has many advantages, ofwhidi the.follo.wing are the 
principal one. Failure of one cistern from any cause does not 
interfere with the whole supply; the weight is distributed so that 
the ordinary walls are of sufficient strength; undue pressure in 
pipes supplying apparatus in the lowest parts is required, and 
pipe lines are simplified and shortened. Separate. cistern 
shall be of course, provided for water.closet urinals and slop.sinks 
when. these appliances are not flu~hed by u.•aste~preventing cis- · 
terns, but it is imperative that each cistern in the series should · 
have its own inlet with al I ball valve to prevent stagnation of 
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20. Service pipes are generally· of lead. In conne9tio11 
S • p· with certain waters it is necessary to use 

crv1ee ipe.. . . . ·tl t· 1· . If 1 
p1p111g w1. 1 a pure 111 1nu1g. ga -

vanised iron pipingis·used it shall be strong ("water strength)." 
The sizes of the pipes shall be regulated by head or vertical 
depth below cistern of the· principal draw off-the greu.tcr 
the head the smaller the diameter necessary. 

All principal service pipes shall have stopcocks fixed as 
near to the cistern as possible for -shutting the water off in 
case of accident. · They shall be · what is called · "fuil-way" 
and of the screw-clown pattern. · · 

Ta1)s shall be of the sprew-dow1~ type so as to .prevent 
concussion in the pipes as much as possible where it is lia.blo 
to occur.; this may be remedied by ca.rrying the service 
pipe past the tap about a couple of feet and. turning it up 
vertically with a stopped end so as to forn1 an air vessel. · 

21. The overflow pipe of ~ bath and iavatory basin shall 
. . be capable of taking the discharge of the 

Overflow pipes., both taps full on ;- bhat of cisterns of carry-
ing off the fl.ow from the ball-valve when held down to the 
farthest extent. 

Overflow pipes from closet~ basins, baths lavatory basins 
and sinks s\faU be connected with the outlet ·pipe of each 
apparatus (above the_ trap) except where the Engineer-in­
Charge requires other methods. These from cisterns should 
ternµnate :with a short end through an outer wall. 

/22. All lead pipes to be hydraulic drawi1, a.nd of equal 
L d p· substance throughout. All connections to 

ea - · ipes. - be made with a plumber's whiped solder 
joint, or by any otlier appr?ved m~thod, All pipes to be of 

I ' 
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the full bore throughout, and to· be . of not less than the 
following weight,s per yard run :-

I 
\ ½ in. ~ . 

·l m. 

-·- i 
lb. I lb. I · I 

lb. l - -·lb-:- -lb-.lb. 

Light ... I 3½ I 5 7! 8 10½ 14 

Medium ... 4½ 5! S½ · 10½ 14 18 

Cistern Series ••• I 4A- I 7 10½ 13 1S I 21 

Strong ... t 6P I 9 ]2 l 16 24 30 

--~------· 
Overflows, wastes' from safes, and air pipes to be of light 

piping; waste pipes to be of mediun1 weight, and all suppli9s 
to be strong. Or as required by the Engineer-in-Charge. 

Fi.xing ol lead pipes- ,¥hen not supported on bearers, 
n.ll leac1 pjpes a.re to be fixed with strong lead tacks, sol­
dered on; t.\l o pairs to eYery 10 ft. length in pipes of ancl 
exceeding 2¥ in. diameter and not less than three tacks to every 
12 ft. length in pipes of 2 in. bore, with not less than two 
screws, nails, spikes, or wall-hooks to each tack. Pipes of 
su1a.Uer bore Vi' hen not supported on bearers to be supported 
by a sufficient number of ·wall · hooks lead clips. etc, to 
pre.vent th('ln bulging or sr~gging. . 

23. It shall be of size specified a-nd at least 1/8" Belgium 
or any other approved make, with brass 

Looklns glnss. scre"·S for fixing shelf shall . be provided 
w hE're specified. 
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HoT WATER SUPPLY 

24· I. Boilers 
1. The boilers shall be of a.n adequate ·capacity (Re_f er 

0 1 
Public ·,works Depar~ment Manua~l Public 

caera · . Health Works) Chapter No. 25. 
The construction shall be as stipula_ted ,below :-

(a) Small domestic hot water supply boilers for solid fuel. 
(Also refer B. S. S. 758) , 

This specification covers cast iron and steel· boilers with 
a heating .surface of not more than 5 square feet and not 
less than 3 square feet, and mn,y be regarded as applic~ble to 
both direct and indirect hot water supply boilers. 

(b) Cast iron boilers for central heaiing and hot w4ter sup-
ply. (Also refer B. S. 779). · _ 

This specification is res.tricte~l to ca,st iron boilers with a 
heating surface ex~eeding 5 square · feet and use on instal­
lations where the. working head of water does not excee(l 1.20 
feet. 

A direct hot water-supply boiler which is ordered to . 
this B. S. must comply with the genei-al requirements and 
~vith these specially set out for hot water-supply boilers. 

. An indirect hot '1,Vater-supply boilel' which . is orJcrcd to 
this B. S. must con1ply with ·the general requirement.s and 
with those specially set out for hot water .hen.ting boilers. 

(c) .Riveted Steel boilers fo.r hot water central heating and hot 
li1ater supply. (Also refer B. S. 780). 

This specification is applicable to riveted s~eel do1nestic 
hot watei· boilers designed for operation at 0: working 1Jres­
sure not exceeding 150 feet head. 

(d) Welde~ steel boilers Joi· hot water central heating and hot 
water-supply. (Also refer B.- S. Sn.3). . 

ri:'his specification is applicable to welded steel domestic 
hot water boilers with a. heating surface exceeding 5 (fi.Ye) 
square feet ancl for operation at, a wo1·king pressure not ex-
ceeding 150 feet head. · . 

2. (a) A domestic hot water-supply boil~r shall be pro-
B .1 M . vided with a. relief valve,· t,hermometer 

01 er I ountmgs. d . k . l l , ·, · nin emptying coc wit 1 a 1ouse union. 
,vhen a range or back boiler i.£ used, a 1·elief value · and 
emptying cock with hose. union should be supplied. · 

--
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· (b) An indirect domestic hot water-supply boiler with~ 
heating surface of 50 square feet and over should be provided 
with an altitude g~uge. 

(c) Temperature regulators should. be provided on all 
boilers ·with a heating surface of 5 square feet and over. For 
boilers up to 50 square feet of heating surf~ce, the tempera­
ture regulator shall be of a simple type unless otherwise speci­
fied as, for example, that which controls the opening of the 
ashpit, dRmper. For boilers above 50 square feet of heating 
s:i.uface, the temperature regulator shall be of a type capable 
of operating the boiler dampers, ash1)it damper and check 
ch-aught da.mper. 

(d) All automatically fired bo.ile1·s such as gas, oil, electric 
or stoker-fired boilers must be provided with safety controls 
in co1npliance with respective British Codes. of Pra.ctice. 

(e) Thermometers, relief valves and altitude should 
con1ply with the requirements for these items as set ou_t in 
B. S. 77fJ. 

3. (a) For solid-fuel fired independent boilers : shovel, 
slice, bar or poker, clinker tool, flue brush 
and scraper. 

Stoking Tools, 

(b) For domestic-boilers of under 5 square feet heating 
surface : shovel and slice bar. 

(c) For oil-fired and gas-fired independent boilers : brush 
o.ucl scraper. 

4. (a) A test should be 111acle under the normal working 

T [. B .
1 

head with a.11 1nountings and connections 
c•:t or 01 ers 
~ · complete. The test pressure sha.11 be 

n1ainta.iuecl for 30 u-rinutes, i:t.fter clea.ling ,vith all weak jointst 
defect,iye n1ountings and pipe connectio1is disclosed by tho 
ini t.ial n.pplicat.ion of the test. . · 

(b) 1Iot water test -shall be carried out for a.t, loast two 
hours, cluri11g v.:hich time the boiler· shall be ma.in~ained rea­
sonably close to t,he maximum working tem1)erature. 

. . (c) After. test (b) the temperature shall be allowed to fall 
· to cold condition and the boiler shall remain filled in such 

condition· f<:>r a fur-ther pe;riod of three hours.· 
. During. t ·ests (b) and .(c), the boiler and 1nou11tings shall 

again be closely. examined for leakages and other defects, and 
where these occur they shall be corrected a11d the test re­
peated. 
. Where plastic. thermal insulation for the boiler is used, 
the above test,s shall be applied before the insulation work 
commences. 

~ 
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Storage Vessels and Electric Heaters. · 
. 

1. The vessels shall conform to th~ Specification as 
Storage Vessels. given belo\v :- _.. · · . 

(a) Copper Cylinders for domestic purposes: (For details 
refer B. S. 669). 

Copper cylinders for sizes between 20 and 100 gallons 
capacity in three grades according to the maximum working 
head with which they can be used. 

(b) Galvanized mild steel cisterns, takes and cylinders: 
(For details refer B. S. 417). 

Galvanized steel (rivetecl or welded) cylinders and take 
for sizes up to 100 gallon capacity. 

2. The electric Heatero shall be as given below:­
Electric Heaters. 

Thermostatically-controllecl thermal storage electric 
water-heaters with copper containers from l¼ to I 00 
gallon capacity. (For details refer B. S. 843). 

3. For 

Mountings. 

micl-storage 
oYer. 

the purpose of this sub-code, mountings must 
include thermometer n.nd emptying cocks. 
·The thermometer shall be fitted near 

position of all vessels of 500 gallon capacity or 

The thermometer shall be of such a ,t.ype and so fitted as 
to permit it to be readily repla.ced without emptying the ves­
sel. It shall be so placed as to be .easily reaclable and 
shall indicate the temperature of the water in degrees Fahren­
·heit .. 

An emptying cock shall be fitted to· ea,ch vessel which 
cannot be emptied from the boiler or calorifier, or where 
more than one vessel is connected to the boiler or ca.lorifie1; 
with isolating cocks. 

4. Where immersion heaters are fitted to hot water 

El 
. . . . storage vessels, the connections shall 

cctric 1rnmers1on 1 'tl · · t B ·t· h St :i l beaten. comp y w1 1-appropr1a e r1 1s anctarc. 
Where a group of two .or more heaters 

are used these should .be mounted on a· remoyable :flanged 
plate. (For cletails See B.S. I556, 'Electric immersion heaters 
for domestic bot water-supply,' antl Code 324·202). 

' . . 

l 
I • 



• 

f 

I • 

626 

5. When all connections are completed the storage ·. 
Tests. vessel shall be tested as follows:-

(a) A test shall be 1nade under normal working head with 
all mountings and connections complete. The test pressure 
shall be nrn.intained for· 30 minutes, after ~1ealing with all 
weak joints, defective mountings and pipe connections 
disclosed by the initial applicatio~ of the test. 

(b) A hot water test shall be ca.rrie·cl out for at least 
hours, during which time the temperature of the vessel shall 
be maintained reasonably close to the maximum working 
temperature, as directed by the Engineer~ia-charge. 

(c) During tests (b) and (c} the vessel and mountings 
should again be closely examined for leakages and other de­
fects, and where these occnr they shi:i .. U be correctecl and the 
test repeated. 

No. 24·3 Pipe Work 

.l. G. I. pipes sllil,11 be used. ( vide chapters 7 and 8 of 
Pipes. this Yolumc) . 

2. Full-way gate valves may be used for regulating and 

Valves and cocks. 
normal contrc,l purposes, but a.re not con­
siderncl satisfactory for positive isolation 

purposes on domestic hot water .installations .. 
Full-,.vay cocks n1us.t be provided for effecting the posi­

tive isolation of any circuit or appliance of a do1nestic hot 
water installation. For sizes ove1· 2 in. such cocks 1nust be 
of the l_ubricatecl plug type. 

A c.le.ar indication shall he given on t,he cock of its posi­
tion, open or ohut, .e. g.; a cross-cut 6n the square parallel to 

. the cock po1;t. 

Isolating · co.cks shall bear a warning notice 'CLOSE . 
. SLO\VLY' to aYoicl damage due to 'water ha.mmer .' 

. l{eys for cocks shall be supplied, a,nclshall be of wrought 
iron or mild steel, forged to shape and of a length equal to 
five times the nominal bdre with a, minimun1 of 5 in. 

3. These fi:xtures should meet the 1·equireme11ts of B. S. 
Taps. 

4. These fixtures should be of the same material as tha.t 

Drying coils. 

n.1l. · ail' cock. 

used in the pipew0rk installation, and 
sho.µld be fitted with oontrol valves with 

!II 
,~j 

j, 

To 

SUJ 
wl: 
sh1 
to, 
eq 

ra: 

M 
W:.\l 

th 
ru. 

m 
1'· 
a 
W; 

bE 

a.1 
ar 

sl: 
t( . 
SI 

ht 
b: 
d, 
fr 

w 
cc 
w 
d 
81 
~ 

u 
V 
t · 
t 



i-
i 

't:> 

ith 
tre 
all 
,ns 

ist 
all 
llO' 

0 

tgs 
le­
he 

of 

1~ 
ll· 
)11 

3l-
ot 
Je 

~i-
~o 

E 

1t 
to 

s~ 

1t 
id 
;Ji , 

I 

·, 

627 

5. These fixtures shall b~ of solid dr"awn brass or _copper 
• • 1 ,. '"' ,... Y rT .. -.. 'I • 

Towel rails. e, 
polished and assembled" to give a smooth 

surface of a rustlesR character which cannot damage fabrics 
where the towel ra.il is . supplied a.s a ~epa.rate . i1,ppliance it 
shall be provided with cont,rol valves a!1d an . air cock. All. 
towel rails shoulcl be provided with a top st,ay support of 
equal finish to the tow.el rail. 

The design should be such that there are not less thau two 
rails in the vertical plane. · · 

6·. (a) It is imperative ~hat, in all cases where.manually 
• • 

1 
operated mixing valves aucl thermostn. 

Mixing valves anc . bl d l h I 
water blenders. tic water en ers are usec, t e 1ot 

a11cl cold water supplies ·serving such .fit­
tings shn.11 he ta.ken fro1n a cist.ern or from cisterns at approxi­
mat.ely the same level. 

(b) .1,1anually operated mi.)dng valves-These valves must 
meet the requirements of B. S. 14!5. They may be used 
wherever a supply of mixed hot and colcl wate1· is required to 
a single appliance, but they shall not be usecl to control the 
water-supply to more than one appliance, i.e., wash basin, 
bath, shower etc. 

vVhen used a.s recommended above (i.e. to serve individual 
appliances) the norma.l provision of stop taps only for repairs 
and rewashering, etc., is necessary. . 

(c) Thermostatically operated mixing valves-These va.lves 
shall meet the requirements of appropriate B. S. In order 
t,~ obviate the risk of scalding, they_ sha-11 be used wherever a 
single mixing valve is. required to control the supply of mixed 
hot and cold water to a range of appliances, i.e., wash basins, 
baths, showers, etc. Their us_e on a ra.nge of showers, however, 
does not l)reclucle the necessit,y of providing for each shower 
fitting means for t,he individual control of the flow of water. 

A thermostatically operatecl mixing valve shall be fitted 
with a graduated tempe1~ature scale and with provision for 
controlling the n1ixed water to a predetermined temperature 
with a maximum 'below scalding' point. Stop taps and 
dirt strainers shai1 be fitt,ed to both the hot .and cold water 
supplies to each mixing valve. · 

(d) Thermostatic water blenders-These items 1nay be 
used in suitable cases as an alternative to thermostatic mixing 

. valves, buh care should be taken in their selection to ,ensure 
that they give the required accuracy of · control over water 
temperature~ They may also be· ri.sed to control the hot sup-. . . 

' . 
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ply to manually operated mixing valves, thus giving constant 
supply of hot w0iber at e. safe temperatul'.e, . . 

'\Vaterblenders shall always be fitted with stop taps and 
check valves 011 both the hot and eold water-supplies. 

. (e) Combined Taps the type of water mixing .fittingw hich 
has a. c01nmo11 water outlet, but entails the operation of sepa­
rate cocks on the hot n.nd cold water-supplies (and therefore 
does not co1nply with above Brit.ish Standards), should not 
he considered as a meeting the requirements of this code for 
n, n1ixing valve or water blender. 

7. (a) Storage vessel connections shall conform to the 

P
. k 

1 11 
. requirements of B. S. 417, for steel and 

tpewor , nstn 11tion B S l 
(General). . 1 • 699, for copper vesse s. 

(b) Isolating cocks must not .be inserted in the primary 
fl.ow and return mains of single boiler and storage vessel in. 
stallations. 

(c) Cleaning facilities for primary circulation pipes of a 
direct system shall be provided by 1neans of the use of ·tees 
with plugged outlets at changes of direction in combination 
with union connectons. 

(d) Tees shall be of the long sweep pattern axcept where 
non-circulating branches are taken off a circulation main, in 
which case square tees may be used. Long sweep tees should 
be fitted in such a ma.nner that air cannot be trapped in the 
upper part of the tee. 

(e) Elbows should not be used as fittings except in non­
circulatory branches, Bends are preferable wherever practi­
cable. 

(f) Any galvanized pipe bent in the fire shal_l be re-galvani-
zed inside and out. · . 

(g) VVhere horizontal ·pipes reduce in size towards an air 
Vel}t, u.11 eccentric reducing fitting shall be fixed so that the 
top of th~ sn1:aller pipe is in level with the la-rger one. Bushee 
shall no·t be used. · 

(h) Gradients on all pipe runs for both primary and se­
condary circ~latiqns shall not be less than 1 inch in 20 feet. 

(i) Concealment of pipes shall be effected by the provision 
r)f 1n~operly designed_ c_hases or. ducts, ~tted with easily re-
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. m_able covers. Pi~ must not be solidly built into walls or 
plaster. 

(j) The practice of runn~ng domestic · hot water-supply 
pipes (which are subject to frequent · expansion movements) 
under floors by means of notching of fl<?or joi:q.ts shall be a.voi-: 
ded, but where this is unavoidable each notch shall be ·lined 
with felt. 

(k) Clearances between pipes and. building structure shall. 
be in accordance with the following:-

(i) 3/4 inch minimum clearance between th~ surface 
of insulated or uninsulted pipe and the finished 
surface of wall partition or ceiling. 

(ii) 3 inch minimum clearance between the surface of 
insulated or uninsulated pipe and the finished 
surface of floor. · · 

(/) Expansion lqops shall be provided wherever the pipe 
expansion cannot b.e taken up by changes in direction. 'rhe 
loops shall be properly formed from mild steel or copper pipe. 
The location of the loops should be carefully related to the 
position of the fixed points or anchorages of the main con­
cerned, to ensure that the expansion is totally comulative at 
the loop position. Each expansion loop shall be associated 
with two fixed points, one on either sicle. Care shall be taken 
to ensure that the expansion loops are, wherever practicable, 
in the same horizontal plane as the pipe ru~.and that airlocks 
cannot occur. The crest ·of the loop should be separately 
supported by a suitably designed bracket. 

PIPE FIXINGS, SUPPORTERS, ETC • . 

(a) Pipe :fixings and suports should be arranged at interval 
not greater than shown in Table 24-A but care should be 
exercised that each support takes its clue proportion of the 
pipe weight. . · 

. Cast iron pipes shall be supported at intervals not greater 
than these given in .the table fo~ wrought iron pipes, but 
each separate length of pipe shall have at least one support 
arranged near the joint so that undue strain is not plaoecl 
upon the joint. 

. (b) All pipes should be supportedso as to allow free move­
ment for expansion· and contraction, particularly at the ends 
of long runs w he~e ._a . ~h~-n_ge of direction takes place. 

• 
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To.ble 24-A. Intervals between pipe supports-
(a) \V1·ought iron pipes Heavy gauge copper pipes :tv!ild 

steel pipes. 

Size of pipe intervals for vertical runs Intervals for horizontal 
runs 

·- ----· 
(in.) (ft.) (ft.) 

¼ 8 6 

i JO 8 

1 10 8 

lt 10 9 

H 12 10 

2 12 10 

2½ 15 12 

3 15 12 

4 15 13 

---· 
(b} Light gauge copper J?ipes. 

Size of pipe Intervals for vertical runs Intervals for horizontal 

(in.) 

'½ 

! 
1 

H 

H 
2 . 

·. 2½ 

3 

4 

(ft.) 

6 " 

8 

8 

10 

10 

10 

12 

12 

12 

runs 

(ft.) 

4 

6 

6 

8 

8 

9 

10 

10 

10 
1"-_______ ___: ___________ _ 
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c) Sleeves for pipes 1:iassing throue:h ~·floors sna 
Just clear of the floor -as s·o to permit of the. floor pla~e cover­
ing it. Sleeves shall be fitted to pipe at point where the p1pes 
pass through the walls, floors and ceilings, to allow movement 
of the pipes without damage to the building fabric. The 
overall length sha.U he such that the sleeves· project ljl6 
inch beyond the finished thickness of the wall or partiti~n. 

(d) Generally; single pipe below 3 inch diameter should 
be supported from walls by schoolboard pattern. brackets of 
malleable iron, stamped steel, or wrought iron, fer wrought 
iro.n and mild steel tubes, and of gunmetal or brass for.copper 
tubes. The brackets shall have properly formed shanks for 

{ building-in, or back plates drilled for screwh~.g to wood fix· 

1 ings. Pipe rings shall be in two halves secured by a set·.screw 
1 so that the pipe -can be inserted in the bottom half of o. ring 
\ after the bracket is fixed and set in position. The two halv.es 
i shall be provided with a registering device a.od there sh~ll be 
I a clearance of not more than 1/8 inch be~ween the ring and 

the pipe. Care should be taken to ensure that the axis of 
the pipe is parallel with the axis ·or the pipe ring. 

(e) Built-in brackets shall not be used for walls less than 
6 inch thick. In such cases, wherever-possible, the pipes shall 
be supported from the roof or ceiling or from the floor. 

- --
1 ,vhere .this is not practicable, the brackets should be of the 
. wood.fixing type secured to the well wall by expanding plug 

\ 

or similar devibe. 
1 

· (/) For bath and plaster walls where it is found impr~c­
\ ticable to support pipes in any other manner than from the 
1 wall, care should be taken to ensure that the brn.ckets are al 

I 
l 

\.r 

~: screwed to the tin1ber qua.rtering or studs. The screws used for l fixing shall be of sufficient length to penetrate through the plas­
l ter and into the timber: deep enough to provide a stout fixing. 
'\ ( g) Vi7here pipes are fitted in trenches or pipe ducts, and 

j 
in all cases where pipes of 3 inch diameter and above are used 

. the support shall be chosen or specifically designed for the 
particular requirements of the installation. The following 

\ 

points shall receive special attention. 
(i) The pipe-s shall be spaced in the trench or duct in a 

manner which will permit subsequent access to any pipe for 
maintenance without disturbance of the remaining pipes. 

i (ii) Allowance shall be made for ruovement of a pipe due 
I to expansion or contraction; provision for guiding such move­

ments ·shall be made and for countracting any tendency of a 
pipe to lift off brackets or roHers. 

~ . . 
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(tii) vVhere a common pipe hanger is· used for two or more 
pipes, provision shall be incorporated for the unequal pipe 
movements which_ D?-ay arise due to expansion. 

(iv) Damage to pipe insulating covering due to movement 
of the pipe shall be prevented. 

(h) Where structural steel joists are tµ.e only means of 
support for pipe harigers, the drilling of the structural steel 
work must be avoid~cl whenever possible by the use of special 
girder clips securely bolted round the joists. The hangers 
shall be articulated to allow free movement. 

,¥here drilling of the structural steel for the passage of 
pipes or their support is unavoidable, prior permission should 
be obtained from the Engineer-in-charge. 

9. (a.) A hot water-supply installation n1ust be provided 
Emptying pipes and with facilities for emptying the system. 

drains. 

(b) A single direct boiler and storage vessel installation 
must be provided with and emptying cock connected to the 
boiler ancl wherever practicable, with an en1ptying pipe 
continuing so as to discharge over in nearest gulley or sump 
in the boiler house or to a convenient and· conspicuous dis­
charge position outside the building. 

(c) A single indirect boiler and storage vessel installa­
tion must, in addition to the requirements of (b) for the boiler 
be provided with an emptying cock to cylinder and, where 
practicable, with an emptying pipe continuing so as to dis­
charge over the nearest gulley or sump in the boiler house or 
the convenient 0,nd conspicuous discp.arge position outside 
the building. The two emptying 'f?ipes can be married together 
if convenient. 

(d) An installation with two or more (boildrs or calori­
iiers) and stotage vessels in lJarallel must be provided with an 
emptying pipe (with cock) connected to each boiler and 
storage vessel. 

(e) An emptying pipe with cock must be connected to 
the lowest point of each section of the circulation mains for 
which, ~solation control has been provided. 
· . (/) Where a pipe dips to local trenches and rises again, a 

tee ,,,ith 1/2 inch, outlet l)lugged off shall be fitted at the 
· lowest point in the dip, arranged so that the plug is readily 

o.ccessible. · - . . . 
(g) Wherever practicable the separate emptyh1g pipes 

-f~·o·n1 boiler~ (or calorifier~); storage vessels and circulation 
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mains shall be brought into a common discharge pipe which 
shall be continued so--as to disoh,()fge over-the-n-eare ~----_,:._ __ 
or sump in the boiler house or calorifi.er chamber.. (A semi-

-rotary hand pump, with by pass o."Ml cock; should be fittecl in 
the main emptying pipe if the discharge gulley or sump is 
above the 'empty' level of the boiler ~r ca~o~ifier. . 

10. (a) Screwed joiiits.-· Screwed joints sha.n· he screwed_ 
J . 

1 1 
. d British Standard pipe thread, clean 

pip~~n!~d°fittf;g~~nzie threaded and pul_lecl up tightly (see ·B, S .. 
21). Caulking shall not be per1nitted. 

Joints shall be made wit_h good quality jointing compound 
and, when parallel threadecl fittings are used: ·with fine 
stranded hemp, the hemp being wound on to the pipe thread 
to ensure tightening when the joint in screired up: Pipes.shall 
be well reamered before screwing, care being taken not to 
damage -the internal galvanizing. All surplus hemp and 
jointing compound shall be cleaned off the pipe joint after 
completion; 

(b) Flanged joints shall be made by screwing drilled flang~ 
es on to the end of the pipe as for screwed joints. Drilling 
and dimensions of flanges shall be in accordance with British 
Standard tables. 

Flanges shall be of wrought or cast iron or mild steel and 
shall be faced full width of tl1e flange. The end of the screw­
ed pipe shall finish flush with the face of the flange. The two 
flanges forming a joint shall be flush with one another all 
round when in position and all bolt holes shall be in correct 
alignment with those on the mating-flange. The joint bet­
ween the flanges shall be roaclc with a good qualHy jointing 
material and, where necessary, jointing compound arranged to 
fit snugly concentric with the'pipe bore and in no way obstruc­
ting the pipe bore. The flanges shall be bolted together with 
British S tandn,rd mild steel hexagonal bolts and nuts complete 
with washer under nut. When fitted and pulled up tightly, 
the bolts shall project not less than one thread through the · 
nuts. 

(c) Long screw connectors-Are not considered to be a satis­
factory jointing for domestic hot water installations and there-
f 6r shall not be used, . 

(d) Unions-Shall consist of two screwed halves, with 
ground spherical.faced or cone-faced joint betw.e~n faces, and 
one face at least shall be bronze. ~lat-faced unions employ­
ing leather or similar non-metallic washers shall not be 
used. 

I • 
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(e) Iron pipe with lead pipe-Joints between iron pipe 
and lead pipe shall be made in accordance with the require­
ments as directed ' by · Engineer-in-Charge . 'Pipework above 
ground.' 

(/) Welded joints-Fusion welding shall not be under­
taken on galvanized piPe. Where bronze welding is under­
taken, such welding Shall be in accordance with the appro- . 
priate B. S. 

11. (a) All valves and cocks should be fitted in such a 
L . d Jd : manner that they a.re accessible for ope-

ocat1on an enll- . · Wh 
fication of cock and ration and ma.1ntenance. ere they 
valves. are located in chases or trenches, 
ren1ovable n.ccess covers should be provided. 

(b) vVhere stop 'taps are provided for the control uf in­
dividual draw-offs, they shall be located within 18 inch of the 
draw-off, and where control stop tap& are required for a group 
of dl'aw-offs the pipe-w.ork shall be continued to · within 18 

t' inch of each individual draw-off. 
Ea,ch individual fl.oat for a range of basins must be con­

trolled by a stop tap and the individual outlets on the float 
should be within 18 inch of the ta.ps. . 

(c) Every circulation isolating cock shall be provided 
with a non-corrodible label of size not less than 3 inch x 2 
i.nch x 16 s. w. g. The cock duty or the reference number 
should be markPd in lJlain block letters. 

12. All pipework should be painted or otherwise pro-
Id .

6 
. f • vided with identifications legends in ac-

enti cation° pipes. cordance with B. S. 617. Identification 
of pipes, c~nduits, ducts. and cables in building. 

24·4 Thermal Insulation. 
1. (a) All thermal insulath1g mate!ials shall be deliver­

ed to the site in a clry condition and 
housed in a dry .store until drawn upon 
for use. · 

General. 

(b) In view of the importance now attached to the effi­
ciency of thermal insulation, the installation of such be entrus­
ted only to' operatives skilled in the work. 

(c) All insulating material, howqver fixed, shall be in 
close contact with the surface to which it is applied, and all 
joints shall be se·aled, .after ensuriug that edges. or ends of 
ai1y · section butt up close to one another over the whole sur­
face ~o b.e insulated. Edg~s or ep.ds shall be cut or shaped 
at site ·.where necessa,ry, 
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(d) Each pq,e shall be insulated separa;tely. It- is .. not. 
good practice to marry together adjacent para}lel pipes with 
insulating material. · 

(e) In the case of vessels having a diameter of 4 feet or 
over, or a length or height greater. than 6 fee~, no.n-corrodi­
ble supporting bands not les·.; than 1 inch wide shall be.pro-
vided aftar the insulation has been applied and painted. . 

Asbestos fibre and jute wrapping, only shall be used i-n 
Pa,kistan being locally mined. 

2. Flexible insulating mate.,;ials-

(a) These 1naterials. are usually applied in blanket or 

Applicaticn. 
strip form built up if necessary to the 
required thickness, and held in position 

with galvanized lacing wire not thinner than 20 S. W. G. 

(b) For application to boilers, . cylinders, etc., flexible 
insulating materials shall be s~curely stitched or stabbed as 
is necessary to maintain uniform thickness,,and held in posi~ 
tion with galvanized wire not thinner than 20 S.W.G., which 
in the case of mattresses having an outer cloth envelope is 
accomplished by securing to non-corrodible hooks fastened 
to the envelops. · 

3. At flanges and valve~, the insulation 1::1hall be cut back 

I 1 . r 
6 

to leave. access to bolts, etc. nsu at1on o anges, · 
valves, special fittings, 
removable covers_, etc. 

. . 

The flanges and valves themselves shall be enclosed in 
flexible mattresses wired on, or 'provided with flange or valve 
boxes enclosing granular type insulation. . · 

All fittings on boilers or vessels shall be kept free of 
insulation, and the adjacent insulation shall be finished around 
such fittings to allow easy access and ·removal. 

Bolted ends or removable .chests on vessels shall be pro­
vided with specially formed insulating blankets or mattresses 
arranged for easy removal. Where flexible material is used 
for such purposes it shall be securely stitched or stabbed as 
necessaty to maintain uniform thickness, and the same degree 
of insulation must be maintained as in_ t~e adjacent work. 

~ 
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CHAPTER 25 

GAS PLANT AND LABORATORY .FITTINGS 

No. 25·1-General 
I. Ga·s for schools, colleges ayr1 hospitals may be ob­

tained from netural Gas con1panies, 
sludge digestion tanks or from (sewage 

disposal) institutional, gas l)la,nt, fuelled by coal, charcoal 
wood, oil or petrol. · 

General. 

For sludge digestion tank$ refer to chapter 19 of this 
volun1e. · 

The institutional plants are described in this chapter 
which 1nay be of the Mansfield type fired by coal wood and 
oil or Aerogen plant worked with Petrol. 

No. 25·2-·. Mans.field Type Gas Plant 
1. The producer plant is manufactured in the sizes, viz., 

B-90 cubic feet per hour and C-250 cubic 
Producer. feet per hour. 

2. B Type or C Type-The producer shall be manufactur-
.6 . r ed by Mansfield and Sons Liverpool, 

Spec1 cauon ,or pro- d 'b d . d h 
ducers. escn e as un er or any ot er 'approv-

ed equal' accepted by the Engineer-in~ 
Charge and shall consist of a robust fire box with :fi.reclay 
sides, heating chamber with fireclay, lining and slag.wool 
insula.tion protected with cast iron casing with a sight plug, 
a retort of cast iron with a lead ~eal bonnet, oil syphon chim­
ney, water seal, hydraulic syphon, syphon box, test bend with 
test cock and all other equipn1ent to make the installation 
con1plete. 

The manufacture of gas is as per para 4 below. 
. The quotation shall always be in Rupees at P. W. D. 
godown (Name of Railway Station) including railway freight, 
sales tax, instuance, etc., and shall be delivered in the P. W .D. 
godow.n sound condition. 

· The installation shall be done under · the supervision of 
the supplier's rep1·esentative and tested and the cost of test. 
ing shall be included in the contract. 

Capacity . . B. type . . 90 cubic feet/hour. 
C type . . 150 cubic feet/hour. 

8. The storage ·or oil shall be in steel tanks with at, least 
... - ...... , .... ............ ,.u .... ... ~ "· lln~+a.1-.lea 1,oiaht. 
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·l111od of grts-nmkiRg IB-AAH!rti8t't-1Ht:t:1G~w~sr--i:,-------=--,-'T--:___ 
Mnr.ufncturc of G::is. 

A fzre is lighted in the j irebox, either wood or coal b~ing used 
ns fuel, and a steady heat is maintained until the retort, which 
is shown suspended inside the producer fireclay lining, ,is heated 
to redness. (The prog1'ess of this heating may be watched through 
the sight plug).· As soon as the retort is sufficiently hot for gas-

. making, the bonnet sinks into the molten. lead at the top of the 
retort and an automatic gastight joint 'is made. The other end 
of the bonnet is sealed bv water. . . . . 

The oil from whirh gas is to be made is. stored in a. small 
tank fixed at a suitable height in the gas house -so that it will run 
by gra.vitation through a supply pipe to the producer. At ·rhe 
end of this pipe and immediately over the oil syphon of the 
producer is a small cock by 1t-•hich the flow of oil into the produ­
cer is regulated. When oil is ready for gas making, the oil cock 
is turned on and a stream of oil flows through the oii_ syphon in­
to the red-hot retort. It is immediately "cracked" or turned in­
to a permanent gas. The size of the stream of. oil is adjusted 
until the gas is suing from a. test. cock provided for the purpose; 
is the correct colour in. accordance with directions for working. 
Gas-making lvill continue as long a.s the retort is kept at the 
correct temperature and the oil is allowed to flow i.nto it. Jf1hen 
the gasholder has risen. to the desired height, the oil is turned off 
and gas making ceases. The main valve to· the gasholder is clos­
ed and the bonne( is lzfted out of the molten . lead, so that the 
retort can be cleaned when it is cold. There is no necessity for 
purification, as ·the oil from which gas is made does not con ta ill 
impurities which occur' in coal gas. 

5. The gosholder shall consist of an inverted bell suspended 
0 h

. Id bv means oif weights and chains in a tank 
as o er • · · of water. As the gas is made the gasholder 

bell raises in the water, and as the gas is consumed it descends. 
The pressure of the gas is regulated by means of balance weights. 
To increase the pressure balance weights are. removed from th(! 
chains and to ,·educe t~e pressure the weights are replaced. 

l.,.or high pressnrc gn.shold0r the boll shn.11 hnv0 o. conc~r,n 
top on to which. wn.ter can lH:\ pum1)ed. 

6; A complete gas-making plant consists · of -a producer 
l'rhich makes the gas, connecting ppies and 

TylX!· of oil Gasholdcr . valves, and a gashol der f.rr which the gas 
(s sforeff~ 

• • 
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FVhen oil-gas is being produced ii is esse111ial that ,here· · 
should he as · little pressure on the retort as possible. To 
pro1·ide for This~ balance weights are placed on the chains of the 
gas-holdfr until it is ,1/most counterbalanced and does not throw 
a pressure c>f more than half an inch of water .. 

rt fol lows, the1'efore, that it is not possible to produce effici­
ently and consume gas frorn the. same gasholder at rite same 
ri111e. 

(i) Simplex Type-The simplex type is the sirnplest plant._ 
It consists of a producer, connecting pipes and a gasholder 
lvhich is counterbalanced when all the we(ghts are then taken 
ojf the chains. This shall be used for elementary laboratories 
where no elaborate ji1rnace or blowpipe appliances are required, 
and wltei·e it is not inconvenient to discontinue the supply to th~ 
laboratory while gas is being made. It is usual to order a planr 
(>j this type such capacity that one .days ·gas· mak;ng will be 
St{/ficient for three or four days consumption. 

The simplex type is made in the following sizes .·-

- - - ... ------ - ·- ·- - ·---·- ··-· ·--·· ····---- ...... ·--·-------
c':ip1c irr of t!:l~· !I Producers ! Number I Code word I Apprc,~imate 

h\'llt!cr cubic f.:e{ \ I I 
-·-.. -·-·-.......--·-t------ ,---- -·-·---- ------

1 I I Weight trns, 

:-Ov I ~ U \ 666 Spatoso J !i 

l ,000 j 'IC j 167 I Spatrotb I 8 

.... - - . - - .. , · .. - - -·-- - . - ---·-

(ii) Duplex 'rype-This is. similar to the simplex type but 
has two gasholders, one of which is counterb-a/anced to ha~f inch 
!fa er preswre for gas making, ,,vhile the other has the balance 
1veights ren!oved to throw two inches water pressure for consump-
tion at burners. . · 

. In th~s manne,: a constant supply of gas is m.,ailab/e for the 
hurners ar two inches. pre~uure during gas-n1aking. The connec­
tng pipes are so arranged that gas , an be made into either or 
b.o h gaslwlders. Gas can thus -be made daily without inte,. 
_fering with rite cohsijmption. 11 is rec(}mm~nded for elcmentar,v 
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The duplex type ;s made in the following sizes :-

Capacity of g!\S· 
bolder cubk feel 

P,oducl!rs \ Num~cr 

. . 

Co.le word 

I 

~ -·--·--1-··- · 28 - -- --··l ,SSl ·--1-S 

1,000 . \. :?C l :sss I Stelnctz 
I I I I 

Arp;-o~:imni.: 

-. Weight Tor.s 
10 

17 

-- --~-------·-·- ·---.. ·-·---- -- ·- -.. .. - -···---------.----.. - - ---
(iii) Intensive Type-This is-simila,· to the simplex type, 

but is provided with our ·high pressure gas holder, which obviates 
the removal of balance weights. During gasmaking· _the water 
in the concave top of the gas-holder is allowed to run down into 
the tank. After gas is made, water is pumped from tlie tank on. 
to the concave top of the gas.holder by m~ans of a hand pump. 
A pressure of eight inches of water is thus easily maintained for 
consumption, giving all the advantages of being able to use 
more elaborate gas burners, blowpipes, furnaces , etc. This is 
recommended where a continuous supply of gas throughout tire 
week is not necessary. 

The in.tensive type is macle in the .following si:cs :-

--·- ----·-··- , ·-- _.,~- -·---- ·-· . -·-··- -· - ·--------- ··------· 
Capacity of gns­
holdcr cubic feet 

Number of i Numb:r 
Produ:ers 

Code Word 

------....--1-----·--. ---·-1-· 

I 
I 

J,000 

2,000 

I 
I 

3,000 

. 4,000 

lC 

2C 

3C 

4C 

.2, 13:! ! Strikles 

2.133 

846 

931 

932 

Strimpcllo 

Spastoio 

Spenlhol 

Spcelkas 

.\r,i,roximatt! 

Weight Tons 
10~-

JS} 

~6 
., 
.\ _ 

.39 
_ 5,000 -· I__ 5C·-· --------- ·-··- · ·-··-- ..... - ·---·-

(iii) .Auxiliary lnten~ive Type-This type is intended for 
laboratories of importance lrhere itis necessary to Jzm,e a cons­
tant supply of gas a·t the pressure required .by the bur;zers both 
day and night. Gas is made into a small gas-holder which is 
permanently balanced at the low pressure required.for gas making. 
As the gas is made, it.is forced by nwans of a gas engine and 
compressor into the storage gas holder which is permanently 
weighed to a pressure of about eight inches of water. With gas 
a~ this pressure experiments of any magnitude caii be conducted. 
It -is well known that all atmospheric burners work bett<:r at a 

• .. 

I • 
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higher than at a lower pressure. This type is the niost perfect 
and up.to-date oil gas plant for laboratol'y purposes. · 

The auxiliary ill tensive type is made in the following sizes:-

Capacitv of Capacity or I Number I Number I Code word I Approximate 
High.pres. Low-pres• of weight Tons 
sure gns- SUl'C gas- Protlt1C1!1"S 

holder holder 
Cubic fctt Cubic feel 

I I -----· 
2.oon I 200 I 2C I 837 Span·icrc- 22l 

3,000 300 . . , jC I 838 Spasimato ::o 
:.1,000 400 4C 839 Spasimava 36 

5,000 500 5C 840 Spasmato 43 

6,000 I 500 I 6C I S41 Spasmu1is 49 
' 

8.0GO I 750 SC I 842 I' Spasmc I 58 

H).00) I 1.000 I lOC I 843 I Spassahaft 
l 
i 76 

-
7. 'l1be ga.s holder tnnks shall be constn1etecl in . the 

. . . . r 8pecification of hydraulic structure 
Spccihcii.1100 or l .. p· 1 1 S l 9 

o:ishotd~r.. c 1apter G , 1pe wor c c 1apters 7, anc 
of t]us volume and usna.l lJuilding speci-. 

iicatiom, of Yolu1ne' I. 

The ga..; bells shall JJe of l\i. S. Sheet~ l'iv.ettetl with 
cunnter-snnk ht;,ads or welded~ def:Jignecl to ,vithstancl pressure 
of 100 lbs. per squitrc inch and mul)t he J?erfectly lel:Lk-proof 
for ,n~te.r and gns. The tm1ks mtttit be waterproof. All 
8tructnral street work shall bo a.s per relevant ch~pter of 
V ohuue I. 'fhe pulleys shall he of ca.st il'on . 

s. T40 <:.ha,n1bel' liout!iug producert:s ~lla:11 be ·well venti .. 
..._, . .. . 

1
. 11 l lated u.ncl chimney fi-om tho producer 

-,p~c111~auou or roe ucer • . I l . h . b 
house. . t,aken sufficient y ug , 1t shall e oons-

tructctl to the c:01·1·e.st,oncling specification 
Volun1e I. · as <riven in • 0 

9. The pipes shall be covBtoLl ·with two coats of .bitu­

11iping. . mnst,ie paint. inside and outside and the 
J>ipes o.-nd valves shall be-of specification~ 

t:-\ 1101: Chc:h;ter 7 of this ·yolumo 

10. 'Ihe size of pi1Je ~hall be ca.lculatc~ fr~m the follow • 
Siz:! or pipes. . i~lg table. . · 

..,. 
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TABLE 

Sizes ol pipes Cubic Teet per tzour. 
2 hwh diameter pipe will supply , ... · 750 

l½ ,, . ,, ,, ,; ,, •.• 300 
l¼ ,l ,, ,, ,, ,, .. . 160 
1 ,, ,, ,, ,, ,, . . 90 
l ,, ,, u ,, u • • • . 40 
½ " ,, ,, " ,, • • . 24 
3/8 u n ,, ,, ,, , . • 12 
¼ " ,, " ,, ,, . • . 6 

No. 25·3-AEROO~N PETROL GAS-GENER~TOR 
l. vVherc electricity and petrol are cheap, Aerogen 

General. gas plants 111ay be ins~alled. 
2. The generator is available in_ nine different sizes from 

Description servic- _the smallest, lVith an output of 200 cubic 
ing. feet per !tour to the No. 15 size which has 
an . output of 5,500 cubic feet per hour. Figures given as pe1' 
table below will enable the Engineer in-Charge ,o decide which 
size of plant will serve his requirements, but should any doubts 
exist, the makers may be requested to advise regarding the most 
economic:al size for any gfren requirements. 

In each size of plant the principles of control and operation 
are the same . 

Fuel for approximately 20 hours continuous running at 
the maximum output, is carried in a tank fitted with a constant 
guage and a filler plug of _ample size. An adjustable fuel 
metering device delivers fuel at a controlled rate to a rotating 
Archimedian Spiral rumiing in a water seal in tlze pump case. 

Gas is delivered under pressiire to the gas holder wlzich is 
fitted with mercury switch controlling the motor. Gas pressure 

· may be adjusted to a maximum of ti inches water column in the 
case of the three [(lrgest sizes of generator and 5 inches in the 
case of the smaller ones. . 

1 he generator is fully automatic bt operation, stopping 
and starting with the 1·ise and fall of the gas holder. All demands 
are met instantan.eozisly, the motor being switched on when the 
· contents of the gas holder are becoming low, and o.ff when the 
gas-holder is full. · i · 

The proport(on of gas· to air is always stable and is quite 
unaffected by load changes or cl im~tic condition_s. _By varying 
the rate of flow of fuel, tlze mixture can be controlled. This ad­
justable mixture control enables the requirements of any parti~ 
cular manufacturing process to be met. 

~ 
I • 



• 

TABLE FOR AEROGEN GAS PLANT (ELECTRICALLY DRIVEN) 

---·----~- I I · '1 . APPROXIMATE OVERALL OIM<I<- I I I 
·'I, ' 1·- -,-S-'JON_S_ ,--1/ • ., 
I 

Size I Cnpacily Capacity length I width Hcigbt Packed Weight .of 1' Weight ! Size 6f 
. I Bunsen cubic I . shipment generat.or packed I motor I ·' Burner~ feet per I I (approxi- Less Fuel 

; I hour j . , mate and 

Cod~ word Gas maia 
pipe 

I I I . • 1 
• l cuvic feel) Water 

! -- I I . . , ----·! -------·----------1--I -, ----·--1----··-- -- ----- j···-----
! No I ! ' · I I cwt. / cwt. H. P. 

:l Etduo ... l ! . . ! 40 I no i 5' t" l J' o .. · I 4' 3.. 95 

60 I 100 : 5' 4•· I 3' 4• Ii 4' S" I 
41· I ? 1* 

Eltrcs 

E?quattuor 

Elquinque 

El..scx 

E?t>cto 

Eltlec~m 

. Elunodccru 

Eduode:em 

Elq.:atdecem 

Elquindecem 

I 
I 

I 
... I. 

I 

3 130 -5! j 9!- ¾ 
! . : I I I 

4 I· i20 l GOO l 5' 8' 3' ,.. i 5' o- 1 

. ' I I J45 6! " 

1 

11,! 

14 

17 

¼ 

H" 

li 

:5 

6 

$ 

JO 

11 

1z · 

14 

15 

. i 
l 
i 

' 

180 

140 

·350 

4~0 

S50 

700 

900 

I 900 
1
1 6' 2"' i 4· 1~ 1 s· 9· · 

• I I 
4~ : 4' 5" I t':.' O" 200 

.• --- ; I I ·I ... 
l.75~ ' 6' IC."' ! 5' 4"' ; 7' 0., ! 240 15 i 24 

-:> 250 l· 7' <>" ! 5' 6. i R' 2' ·,· 300 16 I 25 1· 
-• • I . · 1 l i: . 

i 2.,so ; 7' .o· f s' 9* I S' 2" I Jso 16½ 1 '27. f 

6' ·-

170 

JO! 

1/3 

l/3 

½ 

½ 

! 

2• 
..,, 
" 
21 

2t 
2! I I • ! : I 

l 3,500 '! 11 · c.·· 5' 4.; i 8' 4• 390 17 I :!9 1 (2)-l I 3' 

t

i 4,500 ,· 12· o· i s· 6' ,. o• . 430 20 I Jo I (2H I 3• 

J.JOO 5,500 I 12· <," I ~, 9" 9' O* • 41S 22 I 3! l (2) A 1. 3' 

- --·--- ----·---·-·- ---··--'-----

er.. 
I~ 
ta--

::6 M P)ii:t::rtMtc ' 1M?fttr:li?itsW,twfQrrGi"t I sWitb l1t'r1¥1bf'st )re 

~ 
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- 1 Tire portable el'eettical/y dFi11e.n.ie,ie.ratar , . 
1\ 3. In cases where .the !lmount of gas required is small, 

the Portable Electrically · Driveri Gene-
-j Portable electric rator is strongly recommended. The 

: generator · • t t · 10( b' f t I maximum ou pu 1s . > . en ic ee per 

I
. hour, sufficient for 20 bunsen burners working simultane-

ously. .. 
- · Being very light, in weight (56 lbe, r,mpty), it can reaclily 

-1 
I 

I 
! 
I 

·-· I 
I 

-I 
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he transported to wherever gas is required provided t,hat. o. 
ma.ins electricity point is nvn:ilnblc. . 

It, ts intended that the mot.01· be switC'.hed eff when ga.s 
supply is not requil"ecl. Howeve.r, should t.he 1notor be left 
running when no gas js being used: no pn.t,rol will be consn1+1,ed 
nor will a.ny gas be generated. 

Air from a blower is fed direct to the carburettor which, 
being of simple design and robust construct.ion, ne.ecls no 
at.ten ti on. I 

'£he overall dil11e11sions are : --
Length : l'-9'' Width : l'-i°I'. Height : 2'.0'' 

The approxima.te shipping spa,C'o is 7 cubic feet,. 

J. 'fhe genei·ator is desig1ied for use ,t,here no electricity 
.. supply iR available. ,Th~ pr.inci~le ~f 

. Aerogen weisht operRt,ion is the same as tha.t of thr :F...,]eC't,ri-
dnven generator. ll D . (' , J. th t mot1· ,·n ea y . riven :l~ne.r~tor e.xcepll · a· · · ., 
power is derhrecl from fa.Ui..ng weights which are re-w.onnd 
by ha.nd through suita.hle gearing. 1 

l?ivo clifft~rcmt · sizes. or crenera.tor a:i·e n.,-rn.ih1ble, lrn.ving 
ma.ximmn outputs ranging f~01n 100 tc,: 850 cubic feet, p(\r 
hour. , 

• I 

\Yith any plnnt either 6" x 6" or 8" x 8'' puHcy blocks c.i\n 
he Rupplied nnd if the 8" x 811 size is specified, the d.riving 
·\\'eight, ~hould be increased by a.bout 2; per ('.ent.. 'l'he t.ftble 
below. giv~s th? a1nount of driYing ~ eigh·~ required for ea.ch 
of the vnnous s1zea of generat,or I . 

"\Yhcn t:hf\ genm·utor fa on full loncl, the weig.htH dPscen<l 
at the appro~im1ite rn.te of 6 feet, per hour .if 6'1 x 6" pulley 
hloc.k are. fitted, or 4 feet per if 8" x 8" pulley blocks art, 
t1sed. The effort require,d. to re-wind the weights iR not· very 
considerable. · 

. 811 x 811 pulley blocks n,ro recommended for those instal­
la~iona requi~m~ at ~uli~t~rrupted gas sn ppl~· for 1 )ng pe.riocls 
wrt4out, J"e·-WJndm.g, . 

, •, 
•, 

' . 

l 



TABLB FOR AEROGEN WEIGHT DRIVEN GENERATOR 

~--· ... ·-··--------·--T"""----···- - -~---·------· -----------------:-------

Cede: Ward 

.J)uo 

Trcs 

-Quattuor· 

-Quinque 

"Sc:s: 

I 

\ 

.i-
l 
I 

". .. ue 

2 

3 

4 

j 

6 

ltffl# ttfJiMJv:t ·ck;iltPF -':iteerroe= "7:1·11m II 

......_ 

A PPROXl;,tATf! l>JMENSl(JNS 

l Capacity Dri\'ing I l~ngth Width Height 

in Weight 
Labora- with bX 6 

tory pulley 
Bunsens ! blocks 

appro1ti· 
mate 

I . ,_..:. ___ 
Cl'it. .1 

:0 I 9 3' 4"' ;( 2' O" X 3' O'" 
! 
I 

40 I 12 3' 4"' X 2' O"' X ~· o· 

70 I 16 . 4' O' X 2' •• X 6' 8. 
I 

100 I 20 4' 2· X 2' 8' ){ 6' s· 
I 

170 i 30 4' s· X 2' 10" X 7' 0-

- ~--·----

. .... r r .,, ....... ... 11 :?rnc::c 

I 

Packed 
shipment 
(approx.) 

cu. rect 

------

55 

64 

73 

'% 
102 

I 

l 

l 
\ 
\ 

Weight I Weight 
ncrt pack co 

for ship­
, mcnl 

I 
Cwt. I Cwt~ 

3 6 • i 

31 I 61 
.I -41 . 9¼ I 

6 I 10; 

6} I JI 
I 

,...l,,:- 1 r, ,. • ,, ·, • , 

.\ 

~ 
tf. 
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5. Aerogen gas is generated from highly volatile petrol __ --,--__, __ 

0 
. · ofthe special Boiling Point group, which 

ns generation. liave a specific gravity_ of 0.68 to 0.72. 
The petrol, which is marked under various trade names, is 
universally obtainable. The gn.s has a calorific value of 
300 )3 .T.U's. per cubic feet, or 8,250 calories per li~re. .Five· 
hundred cubic feet of gas is obtained fro.m one gallon of f11el. 
or 3 cubic nietres of gas per litre. l · 

Aerogen. gas is. safe ; it is non-1Joisonous ancl has 911ly a 
slight odour in its unburn~ state: The P.roducts of con1.bus­
tion are carbon dioxide and ~a.ter. Aerogen petrol gaR haa 
been applied to almost every industrial and domestic opera­
tion suitable for coal gas, and has many appltcations where its 

. superiority as regar~ls cleanliness, absence of toxics and ready 
control of mixture strength, ma,ke it preferable to coal gas. 

I 

6. Installation of any of the plants is ·relatively simple 

I tl 
. d • matter and full instructio!ls be always 

nsta at1on an serv1c· b . d 'th h• I ing. . o ta1ne w1 every n1ac 1ne. n cold 
climates, for correct ,carburatiou, it is 

advisable to instal the plant in a heated building. 
A minimum of servicing attention is required. In the 

case of the standard electrically driven generator, occa.sional 
inspection of the water level and of the electric motor brush 
gear, together with periodic greasing at each of the four 
grease cups provided, are all that is necessary. 

The weight driven plant is n1uch the , same, except of 
course that t~ere is no electric motor to require attention, 
and additional grease cups are to be founcl on the pulley blocks. 

The portable electrically driven genera.tor and the port­
able automatic electrically driven genera.tor require virtually 
no servicing, except perhaps, for very occasional inspection 
of the water level in the air holder in the case of the latter. 

No. 25·4-GA.S FI-ITINGs ; 
1. The bunsen burners shall be of pl~in air slide type 

on cast iron stand and' shall be of the 
diameter. of tube outside as below. The 

Bunsen Burners. 

burners tube shall be of brass, it sha,11 have adjustable gas 
injector and air sleeve. 

Diameter of tube outside. 
· 3/8" 

7 /16" 
½" 
! 
¾ 

Oil gas per hour cubic feet. 
. 1 

· · 1·5_· 
2 
3 
¾ 

' . 

} 
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2. A well.designed hunsen, giving a very high tempera-

R 
. . 

1 
B ture fl.an1e with 50 to 60 per cent more 

eg1stere. unfcn d' f h 
burner. power thn.n an or 1nary bu 1sen of t e 

smne size. 

Diameter of tube outside- Oil Gas per hour cubic feet. 
2 ½" 

-i'' 
311 
";i 

3 
4 

3. Drip-proof, rust,less, and one of the n1ost powerful 
. d h. burners ever designed in })l'Oportion to 

Standar rose unsen I , , 
of Brass stands. t 1e1r size. 

These burners are specially designed 'fo~ wet, dirty work 
ancl are proof against drlp, wet n.nd dust. 

Diameter of flame Oil Gas per hour cubic feet. 
21" 3 .. 
3'' 5 
4" 7.5 

4. This well known burner gives a very high power 

· Meker Burners. 
_flame. Any clogging. up of the grid at 
the. n1outh of the burner, is easily dealt 
with, as t,he heo.cl is detachable. 

1~1eker Burner No. 
1 

Oil Gas per hour cubic feet. 
2 

2 3.5 
3 6 
4 9 

5. A cheap, simple, nncl indestructible burner for small 
laboratory ,vork. The flame of these 

A dB 
. burners is shorter, more compact and 

raan unsens. h' h . t t th d' - 1g er 111 em pera ure an an or 1nary 
_Bunsen. They are made in cast iron or brass. 

Diameter of h01~izontal tube. Oil gas per hour cubic feet 
½" 2 . . 

G. Diam~ter across support Oil ;as per hour cubic feet 
Staoding Boiling f 01' vessels. 
.Buruers. 

5½'' 
7" 
S'' ' 

6 
7·5 
. 10 

', 

J 
•\ 

) 
--~-

' 1 

a.::1 
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Drip-proof high power fixed or supportecl 011 wrot1ght-iron StRonds. 
burners. The bun1ers themselves are ve·ry small in 
proportion to the power and the size ·of vessel they will 
heat. The bottom · of the vessel should be ·about 2 inches 
clear aboYe the top of the burner. · 

Size. Oil gas pei· hour cubic feet. 
Small ... ;.. . 13 
:Medium ... ... . 20 

8. These burners are the highest power for their size 

S 
. 

1 
h. h " 1hich it is possible to make. pec,a 1g power . -

burners, 

Size across gauze 
2¾" 

4" 

Oil gas pe1· hour cubic fe~t 
13 
20 

9. This furance speedily attains very high temperature:::'. 

Injector furnace. 
Starting all cold, with the 2 lb. size, a 
crucible full of ordinary iron wood screws 

can be fused to ~ solid button in 25 minutes. 
To take crucible No. Capacity lb. Iron. 

00 I 1~ 
1 2 . 

Oil gas per hour cubic feet varies with work clone. 
10. This will hea.t an iron tube of ¾" to 1 in dia:metm· to 

C b t. F its softe1i.ing point in ten minutes, -using om us 1011 urancc • . 
No. 1 a small foot blower, or 1t will heat the 

same tube tu roclness without n, blast, the 
same burner being applicable for either dru.ught or blast. 

For draught or blast, with adjustable flan1c length. 
Length inches. Oil-Gas per hour cubic feet. 

12 ' 
18 Varies with work done. 
24 

With fixed leng~h of fl.a.me, without blast. 
12 12 
18 18 
2!1 24 

11. For organic analysis-The special points a.bout this 
C b . F . ftirance in which it differs from all othe1· 

om ust1on urnncc l b ·a l • 
No. 2. arc,-t 10 urners are out::n e anc 111 

· front of tb_e furnace, a11cl clear from _all 
falling dirt. There is no iron-work to rust, the whole of the 

1, 

} 

• 
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in_etal used being brass. 
Length inches 

12 
18 
24 
36 

648 

Oil Gas per hour cubic feet. 
·s 
12 
16 
24 

One of these furn aces will do most of the g~:ineral work · 
Rcverberatory 9as of an ordinary laboratory. They wo!·k 

Furnaces. For crucible f 1 · h h' d ht t 
Mufles. Cupels, etc. per ect y · wit c 1mney raug o a 

bright red-abot1t the fusing point of 
fine silver. vVith a blast they will work up to the fusing 
point of cast-iron. The furnaces can be made to tak~ either 
two muffles at once, a nun1ber of crucibles, tray~ of cupels, or 
one muffle and crucibles or cupels at the same time. 

The opening may be either at the side of the top, the 
furnacD working either way equally we'l. 

}3. This is used for tern pering, hardening, analytical 
a. L. c. Muffle work, enamel wor.k assaying, testing work, 

Furnace. etc., at temperature up· to 1,000°0. 
This furnace is intended for use at all temperatures up 

to 1,000 degrees C. It will be found suitable for many ·kinds 
of laboratory and experimental work such as testing material 
at high temperatures assaying, heat treatment of steel, · 
e11a111el work, china and glass heating and analytical work, etc. 

The temperature in the muffle will be found very uniform 
with a maximun1 variation of 5 degrees C. 

14. A strong serviceable blow pipe for workshop use, 

R . d p tt Bl designed. to meet the demanrl. for a cheap, 
ev1se . a. ern ow l t th t' ffi . =it t' l pipe. anc a e s~me 1me, e men ar 1c e. 

Total length 13 inches. 

15. Tliis shall be on stand, with Swivel point and bent 
Universal Blow pipe. Air Inle.t. 

'11he smaller size requires a gas supply from a 3/~ inch 
pipe and the larger fro1n a ½_ inch pipe. 

l_O. A11 e'Xcellent blow pipe, supplied with six different 
Tl . L T BJ . jets similar to that illustrated. These 

IC ' ' OW • t 'l b l d . 'tl h d pipe. Je scan eas! y e c 1ange w1 1 one an , 
· · . simply by removing the bayonet fixed 

. cap> at the butt of the burner, withdrawing the jet; and re­
pla~ing by t~1e jet of t_he re~uired· size. 
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17. This shall be with cover for eva.porating Corrosive 
Saoa 13alb for · . ·LiEJUids. ·__ - -- ---~---

Laboratory use . 

Size of bath, clear inside, l 2 inches square. The ho.ck 
is opened to fit against a wall with a flue, a cock in each b1uner 
controls the temperature in- any part~ 

Oil Gas per hour cubic feet-6. 

18. Size 5 inoh~s wide, 5 iuop.es "high, 8 inches deep, 
clear inside measure. · 
Drying Oven.(with water Jacket) 

This is made of heavy coppe1· throughout, riveted ·and 
seamed, and designed for heavy continuous work. Hanging 
door two sliding shelves of copper plate over the water filling 
hole, of tinned copper, hammered ancl polished. 

Complete with burner and copper stand. 

Oil Gas 1Jer hour cubic feet-4. 

19. Specially cle:3igned for the various conditions required 

D . d s 1. . in the Chemical Laboratory, and also for 
ry1ng an ler 1zmg • 1 

ovcos pharmacentical use, bott e and power 
drying, etc. 

In ordering, the required maxhnum temperature must be 
spncified. , 

Sterilising, and drying oven for breweries ancl bactrio-
logical work, wo1·king up to 400 degrees Fah. 

Size clear inside, 9 icches· high, 9 inches wide, 7 inches 
deep. . 

Oil Gas per hour cubic feet-10. 

20. The use of ·Patent Solid Webs for conducting the 
heat of the burner to the water rendexs it 

Patent Instantaneous . ·possible to construct very powerful and· 
water Healer. ffi . h f a· I e 01ent water eaters o an excee 1ng y 
small size, This pattern ·is only 14 inches wide and 6 inches 
high over a]l. It will deliver one quart of water per minute, 
heated from 60 deg. ·to 125 deg. Fah. (scaling). It is free 
from drip or mess, and is also free from smell. 

I 

This pattern has the Water Tubes :fitt~d with plugs at 
Special pattern for use both ends to allow for the' entire coil to 

wi.tb hard water. be Qleared inside from all deposits 
cauE<. cl by ha1 d or dirtr '\l'ater. 

p;np ·- !M.iz-- - .... -- Q t IT O to ~--
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Oil Gas per hour cubic feet-12. 

21. Small, Small, 

Ring 
Burners. 

2 diam. 2" diam. 
(Po,verful Side Outlets 
vertical giving 
flame.) spreading 

flame.· 

lYiedium 
5" diam. 

Largo 
81

' diam. 

22. Several types of water heaters arc available includ­

Water Heaters . 
ing the Instantaneous Boiling Water 
Heater, The Bath Gas Water Hea.,ter, 

The lYiulti Point and The Storage Gas Water H~ate1-. 

This model raises water temperature 40 F. per gallon 
- per minute. · 

Overall height 22", Dia,meter 6¼''. The burner is lighted 
automatically when Hot tap,is used. , 

}lob and Cold taps are provided and Hot and Cold mixing 
is incorporated. 

\Vhite porcelo.in enamel and chromiu1n plated finish. 

23. Brass gas trees. 

One way :1-'' l Two way l" Two way t"' Three ways 

I Straight Outlets. 
- -· 

Lever Handle, with Splayed oullets ... Straight Outlets 
Base Plate ror 

Dench FHting. 

Two way v· Tap on I One way 1• Wall! Two way 1·" Wall I Fully Wail 
Top for Flame Jct. Filting I Fitting. Filling, 

24:. rrhe • internal gas pipes shall be of galvanized iron 
·1aid and fixed according to the specification in chapter 7, 8 · 
~nd 9 of this volume and painted with an aluminium l)aint 
of a colour to distinguish it from ,vatcr-supply and clrainge 
piping. • I 
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CHAPTER No. ·2.ff 

S ~HOOL ]fURNITURE L ABORATORY-T ABLE AND 
. FITTINGS 

26. 1-· Chalkboard . . 
1. · The chalk board shall be of seasoned deodar wood fr.ee 

Material. 
from rots, sn akes, blemishes, etc. up to 
fulll satisfaction of Engineer.ip..-C~a.rge. 

2. Woodwork-All exposed woodwork, except tb~t ." 
· for ming a writing surface, shall be finished 

by one of the following methods: as 
dec.ided by the Engineer-in-Charge . 

Finish. 

(i) One coat of sea.ler and one co~t of clear cellulose 
varnish. 

(ii) One coat of synthetic resin lacquer. 
(iii) Two coats of synthetic rei3in la.cquer. 
(iv} Two or more coats of french polish finished with 

one coat of copal or shellac varnish, as directed 
by Engineer-in.Charge. 

3. The writing surface of wooden chn1kbon,rd shall be 
fiat, reasona.bly hard and shall be finished 
with a, paint which. will provide a 'matt' 

or nou~reflective surface. The writing surface of chalkboard 
using fabric for this purpose shall be lefb in the 'as made' 
condition. 

Writing surfaces. 

,vriting surfacea shall be either bla!)k or green, the latter 
being B.-S. Colour No. 225, Light Brunswick Green, B. S .. , 

· 381-0. Special rulings. e g. squares of music staves, shall '. 
be supplied if so ordered. . ' ,•rr 

4. All expo~ed arrises and corners shall be softened·:····. 

General 
The finish of all surfaces shall be smooth·· 
durable, and reasonably proof against 

stains, damp, and heavy wear and tear. 

No. 26·2-Handicraft and Woodwork Room .Furniture 
1. 'l'his specifi.catian provides for the following furniture 

scope for handicraft rooms:-
(a) Dual c·arpenta-ry bench without cupboards; 

(Fig. 1). 
(b) Dual carpenta.ry bench with cupboard and re-

movable tool-racks. (Fig. 2.) · 

(c) Metal work be11ch w~tl1 drawers~ (Fig. 3.) 

___L _____ • ____ _ 
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2. The size shall be as per drawing. The~e sizes are. 
subject to a tolerance of + ¼ in. 

Size and Dimension: Certn.in limiting dimensions which 
relate to fini~hed sizes after processing 

are specified in the constructional requirements. 

3. The timber ·used in the construction of handicraft 

Mat erin\. 
wor;kshop room furniture shall beshiC3,ham 
where mem bets are specified to be . of 

lrn.rdw9od. The· timber shall be free fr-om large or loose knots, 
shakes or other deft:cts. Other species of hardwood, or soft. 
wood of good commercial quality, ma.y be used for other parts. 
All timber·usecl shall be dried to a moisture ·content of not 
n1ore than 15 per cent or less than 8 per cent. 

4. 
Fin;sh. 

(i) Woodwork-All woodwork shall be left in its 
natural colour and shall be clean, smooth 
and free from surface irregularities. 

General-All exposed arrises and corners be softened. 
The assembly of all articles shall be such. as to provide riO'i. 
dity, and adequate strength to withstand heavy wear a~d 
tear. Any applied decorative finish ·shall be subject to the 
approva.l of the Engineer.in-Charge. 

5. Carpentary benches shall be made in the following 
sizes or as directed by the Engineer-in. 
Charge. 

Carpenta1·y B:ncb 
without Cupboards. 

Reference number 1 Lrngth of top overall I Width of. top overall Height 

ft •. (t. in. 

I ft. in. 

c. S.. 1 5 2 4 2 4 

C.D. 2 . s 2 4 2 6 

C.B. 3 5 2 4 2 s. 
C; B. 4 5 2 6 2 4 

C.B. S 5 2 6 2 6 

C.B. 6 5 2 6 2 6 

I 
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6, Sizes-Carpentary benches with cupboards shall . he 

D 1 C h 
made in the following sizes or as directed 

un arpentary eac b E , . Cl 
with Cupboards. y . ngmeer.1n large. . 

--=-------:-,---

B. S. reference I Length of top overn11 Width or the o~ora1i: ·\ lH. h I : e1g, (" i I • 

I 

--·1 ' . ' -!---:, 

ft. 

C. B. lC ... I s 
C. B. 2C ... I 5 

I 
C. B. 3C ... I 5 

C. B. 4C ... 5 

ft. in,. . \· . , fl, h 41 I! in<,i l 
t . 

11 • , · 
2 4 

I 
2 4 

2 4 ' 6 . -
I 

2 4 I 2 . ' 1- ·g,; 
I .. 

2 6 I 2 . 4 

C. 13. SC ... \ 5 

C. B. GC ... 5 

2 6 I 2 .6 

2 6 I 2 8 

7. Each vice shall be fixed b,r recessing its back face 

C11rpenters Vier, 

into the bench top, the vices being 
secured by not less than four screws. 
The inside jaw of the vice shall be set 

on the n.pron piece and inset into the bench top, so that the 
top of the metal jaw will be not less than ½ in, nor more than 
!" below bench top. A backing block of suitable 
dimensions shall be inserted between the underside of the 
bench top and the vice. The metal jaws shall · be .faced 
with hardwood linings i in. thick x 12 in. long, which shall 
he·attacbed by counter sunk head screws. The top edges 
of these linings shall' be level with the bench top. On the 
outer lining a.nd additional filled shall be screwed to the wood 
lining and this shall be flush at the top and of sufficient thick­
ness to cover the outer metal jaw. 

. The vices shall be 7 in. wide and shall have a minimum 
opening of 8 in. when fully extende_d. They shall -have n1n.lle­
ab1e cast iron jaws and a mild steel screw mechanism not 
less than ¾" in diameter. Instantaneous · closing relea.ses 
shall be fitted only when specially ordered. 

8. Metal work benches shall be made in two lengths, 
M 1 k 8 1 viz. 9 ft. and 12 ft. overall, each of which 

witht~rn~~~;. enc 
1 shall be 3 ft. \Vide x 2 ft. ·o. high 

overall. · 
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No. 26·3--Science Room Furniture 
. -

1. This specification provides for the following· types 
Scope. , of furniture for science room :-

(a) Type 1 benches supported upon cupbon.rd/drawer 
units. · 

(b) Type 2 benches supported on. normal leg and 
· drawer framework. 

(c) Demonstration ben9hes, comprising two or more 
cupboard/drawer units, a knee-hole and cup­
board unit and a 4-drawer unit, constructed 
as a composite assembly. · 

The sizes of the articles covered by this standard shall 
boas shown in the figs. 1-3. . . 

2. The several ma.terials used in the construction of 

Material science room. benches shall comply with 
the relav.ant requirement stated below:-

. Timber-Hardwood comprising shisham or deoclar ex­
cept that bench tops shall be of shisham. The timber 
shall be free from large or loose knot.s, shakes or other 
defects. Other species of hardwood, or softwood of good 
commercial quality, may be used for wholly concealed parts. 
All tin1 ber used shall be dried to a moisture content of not 
more t,ban 15 per cent.or less than ·s per cent. 

Plylvood-Plywood shall be of good commercial quality, 
faced, where exposed, with a timber matching that used in 
t.he cnnRtrnction:- · 

. 

(a) . CPllnlose varnish synthetic resin lacquer. These, 
materials shall be of good commercial quality 
possessing a hard and durable finish which 
shall resist scratching and abrasion. 

(b) JtVoodscrews-All wooclscrews shall eom ply with the 
· . requirement of B. S. 1210. Glue and adhesives. 

These mnterials shall comply with B. S. 751 or 
,vith B. S. 1.204 or 8. S. 1414. 

B. Sinks shall be of glazed fireclay, of the laboratory 

Slriks . 
pattern, with a vulcanite standing waste, 

. and .a vulcanite waste qut let fitting. 
4. (a) f,flt~odwork-All exposed woodwork, except bench 

tops ·or shisham shall be finished by one 
·of the following methc.cls:-

. Finish. 

(i) One coat of sealer and one cont of clear cellulose . 
f 

Vnrnish. 
> 
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(ti) Two or lllore coats of frenc]i polis.It finished with 
one coat of copaJ Of-shellac varnish~·-----=-----.--

1harn. bencl1 tops ~haJ] be Jlnialted by the applic~tion of 
l' ,>ed 01] rubbed ~ell m, or by parafiln wax ironed Well fa, 

V'JU 

-~) Generaf-.AlJ. ell:posed aris~s and oornerS . shall be rd. The WO!k1ng surface of al] articles ,oihall he reason. 
~ard. The Bmsh of :i,11 surf ~ces sha1i- be smooth, durllible 
;~-sonabJy proof against stains, dall:lp and abrasion. 
I - - . 
/; The specification provides for the supply and fitting 
- of _gas ~~ Water taps, sinks and wnste · .,,J., , flttnigs, 1f 1Dcluded in the item. 

JAs per dr:1wings fume cupboard shaJJ be provided 
!ud,. with 

0
ne or two way taps and sliding ·t f!lass cover, and smoke shall be led by , · to o, height of 3 feet _above roof. · ' 

'i1e laboratories slial] be We]] ventilated by ell:Jiaust 
_i' fans. _ 

t l11,boratory fittings Sha]] be connected With stone. 1 

ware sewers only. f;l. c. c. or brick i sewers sha]] be avoided. ~· 
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