Type of

Com

== Lalexal sewed

ponent Shsuclv¥e.
ponent STO0 TR

HO.'Z Manhnole

al
e ; } __‘--'"—7 DEPOS
‘1;&03‘ --'\Clna
o _—pinchen
i CeF
Mgem"
i pesgn
Propealtes fos dqcndma \ o
o depign poitd
R ey o development
{aote> i limdeq osea. bt ey

PAR e

| i ficot @ s
Moin,odfau These QB€ Aifdi (o SO
7 GﬁO“Ch( cosHy 1o e-nlcmae_
Sewed /
g art - mr;gﬁ eSi'd;C:fé be"\na (520
E b A qh)Jmo A
e ~ hge! Y i
B ek T chnolosical advarcemen
e : ______.———'-_'_—-

> Pompinj plant -




—> Qewes aze pipes o'a'ﬁdﬂ.d‘d”'s pequied 4o cary
boiM o another \n Sewexoqe
3

the sewaqe from one
ystem.
iﬂ:ea (zsom wale?d ja'\]:veg in ¥eshect 4o %\low'ing‘,-—
pe i3 Undey pmgsomhenoe “thepe

‘.,'.Peo can be laid @ any g’mdient(uptmxdg@m doaonmml)
bot - fies in sewes {8 undex saiety (open channe! o)
hence -they ane alwoys \old  at ~ downubad a‘sadienh.

P"Pgs amount of sohd -Etsm'm one CQmpmaan\
{ colid {lomina Ly wexS hence MUIT
o\ Yokes place.

ek d@‘)bﬂ:ﬂt \ed

> SewedssS d
W f1aw th0 wales P

uh In waled y VoS

4then the amout O
and deon (scovsing) of Sewes mate?
Hn&emy of 4hne col\ids '*06
of sewes.

wea?
Oﬂc\ how ‘I’llahei

X lead 4o +the Chod{\ra

i P\bouf 80Y- Of wales be'\%j eup\nl'\@d N
fiows nto “4he QeWeT.

Assumphion.

aua dischavqec =

d_ |
£ | o) | 5 L2
frmmmmE== - g -
<(-{Cﬁ) ____j—_—--_-——-—ﬂ bgmgohdw
/ m -
Qs m FDS';;\;O::&Z!; son '
3 ety 2
7 actuol fowd
o depth (o)




 Additional epace Paﬁvid@d above the depth o} flown helps
4o accomodate the addilional Sewaoqe beina produced e,
the assuomed degan {row ofsmoqae.

space o\eo,helpsin accumuoding methane

anerobic decompostion 1N Sewe. Jheye

nq the chances of exploton n +he

d

) This additional
.Wodowd dounn
by helps n wd(jci
Gewen

—> Unless _gwen Aluctuadion inthe sate of flow of gewoge
(n bvadh sewes IS {aken GS {Bllow:-—
“Noxm doily Jlow = 2X Avg cbily Jlow.
low =1-5 Moa¥ daily 160
= - i WL PNY Aaily {16w

e e © L LR

Max™  hour'y ‘j

_3?.—_0\13- cl.oﬁ‘l\; 'jlmo-

Minimom daily flow =
Aoily Jiowa-

Iy Alow = _L ¢ mintmum
y o=

(g i 1)

Minimun  hous

GIY w .

\ thM ‘\w'ﬂ"'f j’lom-: “j




\aresal Qewes 18 Obsshved 4o e maximom
lajlera to bB¥anch, 5 branch fomoin,
e \n Sample Size.

- Fluctvation In
2 + tappa oft tsom
M o ourjml Sewen due ‘o INCFTeOn

(m) )
Tpe of Soues | _chamet| flucakn
Lateval @5 |
pranch @30 |5
Maoin 1 2
L el w5 | 'S
13+ P

o iuctvotion ie, Bmox p
y‘: @cwd G +Jp

commvtity i 9 thousa nd .

¥ P= papolakien '\



)
)

) —)E%euoe'a's ase A

)
}
|

_Deogn:
o 0 coTY mox™ hoo3ly Aischodige
Al minmom diacYmJe {os C\QV@TD‘DMM_

velocity.

aqnd am® chectked
of self cleoqg‘ma

-1 Seif Cleanst velocaly

ailH of sol in Sewe
¥ | cohich have als

VQ\D(‘_:"G\/ {os Y™ n Oﬁihit_ '@'c\e and smm

> Self cleansind
e, is DY sm/fs
achally prese®

mjanic Pazﬂic
e 128 of particles which e g°

- “These ase -+

do nOi Pe*arn‘r\ Ahe

is that which
o cov oLt wmovd

mo?® OV gls
e ady aetfled tn .

i sew
- S@lr cleanst

512 gwven by

0% Ve = _':1_'_31‘/6‘ ,JTKC&-D d

ng veloarly i eewe

Vse = (&-D 39
/Se J 3 7 v 1o,
chezys eqvation mawng €9
‘3‘? 0¥ col\d N 3@(.003-9.

j; frichon -icc{-oa-

¢ con gtant

n= mqﬂl‘\inj
v, h\fdxoulic mean e pth:

-—)'ThtB \IQ\OdH roed }echn"@“\f Ae

hove alzready actded: 2
W L VYN Adischorge

day o

velop once (N o
Anose

and FemMova)

veloaly o OMNS w/see W\ ke ayteined &
int MUM Adiedrqe if scwer o%e dentgned foo design "[‘mo
it AL etuity of clonign dSONge S T
O-2-03M/s.



|~T 0«? "'1000 inN QQR‘OQ% < also Ccnbbwned
leads 40 wean and teos (scaw7ing)
-‘heleby %dUC‘E/D *hé"?f \IFC gpaﬂ

Cq'?s"ﬁ\/iﬂa C—“‘"’C(C.i\"‘j_
> This imihng ©OY Nhon- Smmsiﬂ(g velodly mainly depends

Qpon ‘e okeria)l of the Zewe. aD
The |proviem ojt- conholin hlah voloaly N sewen mModnly,
Q Wab\e amond slope

nilly oneas whe avao)

- Maox™ veloc
on higher veloaty
OF Sewed m atetial
and dischmﬂe

-

mges (N =
may be Ve lootge o8 "
> _Non- sc0OARNY veloch by 1N Sewes ant O jollow! ~

C ewed madesial Umiting veloaly (“"fs)

_s Vimhed nle 2 a\oz,ed ek Y
> Coot Bl D 9.5 -4 S
o> Sthone WOe . 3 -

S cement concsele - S
5 Osdinony prclelined o = N=SERaT
_y Saxtiren channel 0.6 -2

e much maosE

zed bxicks o
aned 4o oA

1 Viraged tiles 2 6(0
4 tean comp

A\\o\e
seristant o Weax Oh
brck OF concnele,
HeNnce Ahe @zdinoty pAck 03 onc?®
epmeﬁme coaked with «ﬁhﬁﬁed c\ay 01.
‘m{nﬁ or aheiy botiom [ whewe @O
Ave O so\id) .




X HYC*’UCIU“C P_anpeallei) o4 flowy 1N seweTS 'tsun"i‘n(_j T’&‘“(\mj
fout ard compietely 4oy .

(ty Pwea of hw
Q= avea ADBCA. = QTEQ ADBO — Awa 0AB
=
f =260, avea OAPE gA=2D—
2
=X’ ADG, A = ADy X
X=x" , avea OAD ,6 __5_5(36“
- AKX
= _li—
260°

( AG=2AO

PApea 0AB = LR ABROC

g el o 23\!\91
,,/Zw%’_l&s_i_“x 5 X

2
= C,OS%_ st n_g'_

- P Sin
g
ASinX

-
—

A S X

TN
B
o of fio o0 portia) oo bt SES
| X S8
%ﬁ“ﬁ' 360 M(



o)
k\ - r)
|]|)|Q'5‘|1ﬂ€\‘@'5 OJt j
jow

b= Jecgt ADB -

Cal

Y
N ge0 . P= LAY
ot OF :
P_, , xﬁ:D
360
F-.—. P
360

Gy Hydve :
?,/ﬁgf,"i‘if‘———
oetied pevmei 5 %
, =
P




when O g ST

e-::Sil’"IQ = tan6.

I'.I,:S I

2 V/
A o, s> 07 V—‘:T'Jp‘é B0

Hanwing's 10w,V =
v _n (aY>
20 )

S N;!:I"l ,N(ﬂj

| E
W
\ “",‘,ﬂ" toue \
{ e‘uu \.w 1
( |
|

o‘sw—‘ﬂ
.N

er Mume, d » i




Aasome N = Constant

F sewes is mmmna hat¢ fo,

g .1

R

=0 (‘*/\D sl

For. Midgs ™ e

il A/
ol o BT -
> ‘EE’,,EL) A
dn o</360’

o = 966" V= o~

at,prr 99

d, o 08 :
) L.»:zse‘ 0-8) osp- :
o, pra2d T



\/Mﬁ\ﬂ e - ‘.]q
V K=1256
Gly is 0NV 14 % mowe than

fon depth of 'ﬁbw

=) \Umox de \o
veloerly at

Vmox = ¢ 34V

T
%\m = 30 =R
C9) x =308
=1-07@
. .
B on\y F/ moye 1han
O Xymum dbischa~g i
it meond
LY .—-—-—-—-—-_—/
{or Hischarg® # >

2 22 &
ot P12 TR

4'\
ag_ 4.4,[?4 ) P

0.59——-’.///__’/-



IF Ad= 1007 (0,50 -D)

\Jmme - \08 \JCWB q.mﬁ)g:ﬁ‘?‘sqm’q ;
c\\romc\ao o} ci colomn sectiom Ahak
2 dischayqe (8 o257 ,mbechw:\ﬂ
qeomeny of cection avoilabe
be qisculq_n B 10) O\}()'\c\
‘;m\s@htﬁfu,q}
o teatment pwm’c
< co’h'ﬂ‘r"ﬂa out

=3 MS 1¢ -the gwo\est Q
Quctoation 0 veloenly
amonsat othex
Qso d@cianed Yo
(sudden cmrﬂe 0 flow
N Sew

Qe leont
Hence gewed
chock loadin
T avord S\'\dc\r\ \oadi_nd
disantey fon ARLCTO OGOV

which (5
P\cmt-_ f

breatme nt N “he
Q\FCM\QEIP Qn‘y '\‘P

ence minumum
nis 005 D-

<> This c:xduem{—c;ﬂe o£ cirw\cm sechion &
lea Jhon nalf v,y h

Aepth of fass 1= BFE0 | . |
depth of Foe fos ohich  crveuiont geahan S erq

somisely coxveay on\Y aolx)ncj

e &=y
nae P(’. ndent o

_> The above aralement
is so‘:pogec\ Ao bhe i

oD 1‘“006\'1“995 Cﬂ)
depthr

> Powever 0

& mod®

ughnees vanies covin af{a’ch- o0 MU o0 by 207
> The offect ot 0 o i ahen ok 1 AS A0 dedoce ANE pm\:m*‘&a—qe
veloahy and o lowey depib of A et awe
thﬂ%nem N CFONCS ¥ Aebth-

5|¢ Ahese v oo ahon o N
veoise values of [propestimale Jeloaty 2 die

compoled -

“ome also s mwoiiond WS
chod’lje

JD

3 Lig _

ouqhness i also coreidend , yelocly equal fo maecd
-(\om‘nfu:j Ao), @\ be

o0 +4nhene P’mdu(‘/ed in sechon
g0 [cma on The dncuidi ge chion —(\ouﬁ 0.

do O-So:"‘m'l hq\?‘fhe dE’P{h when 'SOUShem s

!

Mmove
Pgo av ced

of dept
n of conaraeyd !



? HO()) VERA ll‘r Tm
e depih of Jiowo ie In between Soes o s
‘EJH 4 sewey nNeed Not be Plawd on steepen a,sod‘_e“%

se\f cleansing -then Sheon

5 1f Awo Sewes have degree 0] o
on the sew Q@B € Iocﬂ\ng

ahess @ os  haelive ehess Gdivtj

\n Hheae Sewexs IS also same.

Nole- Sheags S\zess 0O3F bactive shess udma on he »&\uid r\lawma

N oben channel (s aiven b)(
EFECD
¢ of 4l

yt o rut \uei\]h

€ < hydsavlic mean de pih of {low.
s- slope of channel.




see of ‘%‘e‘c C‘E'Clh';tlﬂé

2=z
L9 S

J.RS:
(7>

5 _ %
LI

}g- Fo» sOmé€ C‘\‘?S

A ssVMC, V=Y '.:-‘-fua)

\j-::-.L p\ﬂa Vo b /3 g%
~N
s (5 o
I __..>
N :%—(—"@ S

- A\l Ve Tt yn RehNeekn hy&naw\c \werheo of
(—\T\_L(_{_\f_l- A c.Jr povtider g (i depth aste Jodiad Gi:ni_'s@(l"\f [, -



Qut can also ke apptied P2 +oo At
pne Condition.e— oy e

Sewage 4 bolh sewey S same-

W)
(S sarac.

Gy Mdleval of both sewe?
o N 8 conotant:

(W Gewed aue Q‘F csame SW7e¢.

A 350mm dio S€we? ‘g 4o low oF 0.35 m depih
on a arade en.}U'a’*fa a degree of sett clean_v,‘ma
equtV lenf 1o hat sbteined o4 jullde[ﬂhcd o)
v-QlOd(J af O.%m/sec.
oompu
) ({eqm yed qﬁade(st-pe)/
b ouneicied weloaaly -
Agcgume N= 0.0
._g. = 0!5‘5—-
A _ _Q-}'-\- = 8%305 -
P - 64932
i
»’f \/ = 08mM/s
U= R”’«’-
B (ﬂD )
08 OD“‘I A<D
035
e (2"
S Ss.zaxto
(F fwo sewpes hove same ceqree  Of <olf cleawing
S B (‘ )X C
s 7 AT i
< a_,zgwo3><auﬂom;-

- _Mq..q yi0~



> MQ-T}6S' m/s
,./"'E}‘\_ T

p _.\\L

S /
T =

e the
n(j' ar deptn 04 -%(-**“ furt 4o sew

unnt
Q ‘D@S"d” a gewes 7 a LS, M of 1s04/c/d

‘DOPO‘CJ‘HO” :l =0 oz
} .-lq .
l 1 0.55 me

ot giope EUO = .Qo&mﬁm orw‘i‘dlﬁ'
- mae =
hh geme'es— G[(
: e 1h’mﬁj
£ axin Arecho? =5
>e*q Gwe’a 4o be psanch SeweT;
‘G gewe’
Agsom d

\

d
0
3l0-3 % BETEOKISO

T o ZEu00

— 9
\%
3
0



-.:(_:'.‘l _sina \ (o 222 L
o 5

q &Jl@{a;}‘b- /350

mar _ (o-%b)(m-la)f— D

Amore
- _ 0.15 >
o-9\ = 09 m I /S
@ - A XV
v
g = Tl S i
! & ,7_'5_.‘21 %/3 1V
Fn x'(——ﬁ"“ SR
Y = h
le}\ﬁ @)i,g J_-',&  —
. 9 L . i
%/, K
oy = Exm (& B
. A o H o2
s O5M

o 86 = (¢ - 207 sl %
- (¢ o S
360 2 360 ':t’_n;(
Bt



Al




Cag Shaped Sewes

The ciscolas cechOnNsS Q7€ enenally P’-"'@jﬂid to al ofh

<hape - of sewes becavse of follow'n popertien - 9

(uThey can be manfactored most eostly and conv en tently
m Qe fo» o a‘weﬂ

h\,dvauh‘c mMean

4he maximom
Hence 'S Ahe most

@) A cisculon sewe offe?,g max mu
provi des

Pomome’ren. “4hus
‘@u 0% hatd foll

depth when ~SoNnryn
hyds avlically e{fcmg

. O . ‘ i
@) Cizeolay gection ofilises MMMN and

)s thevejose most economical:
unij—d’urn \n  cusvatvrR oM a);oond QHCAS
Tuvfﬂy o} d,@posQi'fS-
Buf cl hese advavdftjeﬂ o} ciyculay <cection ane
’ \ ' ’i'nDY‘G 4han. 0-5D

Se chon .

() I+ bein
less o))‘

Hence .
ded o SQPGAQ}Q SecoeT
flow wemains aloove 6.5 D oo most pout of opetation
where both cl-ab.imo«sje

> RBof in combined Seuwevo9ge qyslem
s Colleded oy cl

Ond (c,qnj%my SQ_VOOjQ nﬂ\e Sewen, advankege
old be aveulable only

dung Ny

old

c)[ dxcu\oh .SGCH'GT) w0
seooom 07 Most ot of yean 4ne sewd# (0O
sun less qnan half fony-

‘' owdey 1o JakEe

'\n  (ombned Sewwertqe gaysiem,
o1 sechbn '}hm\ah out the Yee

Vel egpho’fhel

(ech'v’e dda':j

[eckive SU379
like €99 N

Hence

+he oduav\koﬂe of cwrev)
Awo svch ciseuton section one placed o€ o

such Ahat vpp b‘i@jch cApevion Sedhion 1S ef

BagNy Secwon and lowe}

d/lw wheodthe) ’flow, since The sechon Q(—_-,\o
Shobe & 1S tevmed OD "qu ohaped Seweg”.

< aer sechon \s €

ems



they casmy Same dis chonge onile Bur\lna ol enthe

Same 3go\dg 2 one ok scame madesial .

vlon sechon of dhameley ‘D7 g hydvaulically

> ;‘F a cisc
seolion of 4otal height

equivalent 40 Ecﬁ shaped
‘3" then [z 084D
% e ; ;

~

9.4, _
Js+ Fl;: %Il




'Egr_ﬂ:zub_eﬂijﬂ dhe sewer oo Jollowing data

P=-F0000
ApwP= Isod/c/d
N=0.012

g=_1
500

Kegome cnj dada not qiven.

e houge; -
Dieq " aandtey sewd dischougy
quS = F CILQ\.’G ;
x 42 0y OR' 0 ﬂ

50
Qs =% [08 X700

- o.z‘arﬂg/ceo_

Xy = \olet Ame

Lg = &flow me

W A (5-2.0)rnin
e, el
C Norteun

("2.04(/03“""

1

m;wph'nﬂ e

Nash ¥e el

A,z 0- ol6km-
4, =50 mif

i bb"tq-




G’T maa 3

e —
L= Smin \s = }_‘yl’t_”_—_: \'?ﬂa\qu
v “/
+ A
Uy =68 .
Assome Yy =6.1SmM/s el ;3= 39O = 6+63min
8IS X Lo

“‘(: \'1 AL E = 5+ 6 67 - u-gfl m;n

foy Area™
_L‘ ~ C_Sm'un i ':k-F *_:_‘-'L = 130 _ - '-§rn'-.r-1
Vg AAEKED

ke = ST - qrmi N

(o Avea-?
L}:_S’m’m 2 2k 290

k¢ =8+0~= g TinN:

tc ‘F)'D PBJK A;SChGﬁé. @bt = e 67 min. <Qom'.;-,’
L
= _a.u6amfu
PC 1o+ w63 -

q’_D = b [A;-’&"A + ALK + Astj

26
5y 1 %x[}‘g’ % 0.0k + Oux003z + 03X 0-0249)%
36 ¢ Y
o' X 10
_ o.cmig6? ™/

Tofeh discherge = 029+ 6.268
7 _ 5.558mYse0.



q -——0.553'}“‘3/ oh
o RN
° kg L | P 2 - aVi
0558 = XN( k)", 8
2\ o
055 B+ AP rgon (‘%) 500
D ﬂ_@cm.
d—tov\hcuﬁl‘f eqmualev\k Ao an

2 ceohion S \\7
ron. of total h(i‘la

Ur'_J,D




Nt - ,
E&/Sewew, W conskuckon , M ainlenon®@ and its appozlenatce

W Shape of Gewes
k- it 239
> The sewes piPes are
Sechon, \n Someé case
also , howeve? othes 8’8
Yo be uged in specicd canes:

nosmMmally Aesiqned on ciweolon in
g section p’m\ﬁded iz @99 shaped
omelsy of section s obso auail ab'&

srandond &9 shotped

=< combr ed
Se.me}) ’

C mosvly sscd

Civevley Shq\oed Sewey
£ Mostly osed for a\l He

ey preferved [
or
combined sewars) Omay be used for
A R, St oe i o o

in sewers ter sewage,
EIM‘ 18m



Semi-circular shaped sewer Basket handle shaped sewer
(out-dated) (out-dated)

= _ insoftersoils



F-_Fowes dary! on Sewe?:

) Infeynal Pregsuse.
> The pressode oxenled by the Sewoge ’yrom inside Ahe pipe
when 'UUﬁnjg {UH S called Anlesnal 'P*‘G%o*)g.

> Suvch a p‘a’eggu'ae may be exesled due 0 3vme jotu
auschasge o dve 4o ovezfiowa of the sewes flowiny
onded gaou}!y, o5 W may be exesled in outtall 2ewey

which one desidned 4o BON X fon deptn.
under

o-c 4he CcosSes a1Nnce ‘{‘0‘0\:‘1@,9/893'5 (L e

__)\ﬂ most =
gaa\ﬁ\j 4he inlewnal pessore s : not achng

O Wjﬂ EX_\"G'JSI'"O\] load.
. bipes ooe mostly laid Pelowothe wpund and plowyed
ane bocklitled. The cweght of 4he PP
load doe +o eodfic it any
which wovld Pmduce

> S[ewed
A wenches and

wi of backfill 2 SUP@\Trﬂposec\
be T‘GDS‘(@\@c\ Qvey thne ‘:;lpe,

(i) Flexvsal STES® |
cwes Ppes rave 10 be coowied and

< omehmes “‘the <
eet\es , prers ke beams o in

soppo*‘\ed petween the
on@ TN wates maoy wash ogf e S‘fooﬂd FFSDTH

eame C
o loo Hhe plee rzmsoﬂina N the knpe be‘ma eyposed ke
peas.

> N SuUCh Cases Liervzed!

Ah e .‘Y’eo'
P pa—

(g e 5%
- i the Smund dhey one expreed
&2 and ove “herefove SURecied fo tempeatuse

srre ssen ome alsg developed o



<> They expand dom '

‘ ' oM al i QNnd ' >

hight time. L e A d"""“ﬁ

- IF expansion and contsaction S brevented’ due -4y
Fixation o Hicton oOver Ahe goppost L wegolls in
Aevelopment of tempesature SATESS N,

Sewezs Tatenal

To deade +he sewey malelial {ollowin {actose most be
Conaderd - (”j :

W ‘)\ej')'is'remce 4o Cor0son:

W Kenistance 4o abrassion/ wdecw X fecs, .

W shoeuld e  efsPn) % duyable.

(v Shoold be light weight(so eany® travoporet).

v Shovuld be fmlbe)\\ﬁﬁuo.

Vi) Shwoold be cheap.
i) Shouvld be hydeolically efficient.

':D}jleﬁ?ﬂ“" \jPED 0‘} Sewe“o" Meadeyiol O_chd ale o 'jT:“MOS‘, _
1) ASBESTOS CEMENT SEWER
Agbesios cement pipes ase moﬂu}e«c}nﬁ@d *Qnm

Ooskectos s et fibye, sica & cement , muxed R
dey pressore Ap o demne homoaenj\gm

conveled on
moJesial bﬁgses%ra suxﬁderd sh’@fa&h.
mei&h\” and e any 0 \'aah_g}m't

ese sewesds QBe “8'“ in
e eooily cot and omembled without aKNled \abow

_a

5 Th

g Cond
by Ase nydranlicdly effidierd. :
G Hre not Smfa 9“0‘6"‘ fo beon heevy C/D"TIP—N/JS‘W

lood -
V) Ave suep@pﬁb\e to hydmgem’ﬂéi/ ?s’lm af €PN
. Due 4o *hee drawd bowk of AC ney 03€ RO
Sewed o bt

0 “ersheals oF Ao
ond  badtwn. Coovy less oy seew?d®



Calow), + S = (aSoy.

Cemend Concwele Sewe\.

n cemert ( oncoele QT Keinjmced
fos 2mall_<ize opfo

pipes aw© manv{actuyed
e -they one »cinfosced wrth steel

D) Pla
> PccC

0:45 ™ diameley okl

{:cn lggg Alamelte) . Sewess:
> : Q

—> These ceuiesa Tird SWO
S bothe hi@h Salennal presSSUYE

Cﬁmpmsgim\ hence Tt +oke
and overbusen
one ~enistant 1o enust

> Theoe i per 0‘
S ~©
They can e eontly movlded and manu}omh)
g o thel ot sife 03T n cou)fﬁn(i yom(:l
> TThey can e mode up of any desized bmnﬂ%h by
P’JDPE‘A d.@«griaruncj
econpntical aaa (N m@ctium and (o Svze
e - and maoin Sewen

g el e SR TS

he
5 wed® ' |
in ovder ovold hydsmpen solphide (G¥ follewing
= be @dopled: —



the enlenox =suxsjace WS Mbfied clay.

W Lint

Ul) th]b‘i‘l:lﬂﬁ “the enl"gy Q‘F Uoosle Comaiﬂi(&cj gu[‘)h‘lde

(UQ Q“luc’i’a sulphode conlent b‘/ pYe:- freatment -
Ch\ﬂ(\n\o‘ﬁmj “the S@’U\)C\jf.

Uy Aerati and
\Yy; G’y Gd@c]uc*.Je\y VQ’f\f"b-(inJ

@u @y maki%cj SEWRY hmgﬂ'j’u\|.
auvch chemical A0 sSew

Wit Ry ocldin
qo-ﬁweml sulpho? compound .

a\ve ady
pipe is applicd Sith concele

aingt  CoToISN 12 famed

Ane Sewes:

Cﬂ@ (,O"“Ch ﬂU}EMﬁAgQD

| a 4hn stee! shell

‘ye wenistance
W aﬁ

Nole:-

4o \ncreocae

an'fioME STEEL PIFE
/ Sant Glazed Bt Seue?®

?fﬁj\ed Oai ();Pe 03/ Sronevoome
> "These \oipee, gve woidely vsed ‘]’Dﬁ wa;ira “the Seudoafe
on houvse connections own well ab

and d’mize
oderd % oweTs:
S These Pi‘o@s e monUJo.mU'tﬂ?d {;rbm clay and 9.‘13‘@30‘
obeaiol_gualilien ohch O%€ Joust Pu\u@dsreo\ and mixed

Vah'y wih wvaley .
n veed -Gro CCKDHﬂa ctardond }v‘xxse

T0Y
_y This, MixtvTe (s M€
o WOt hjdh \em\oe/\a"ru-xe.("r 1o’ c) wWhere

by heoh]
@L@M Jokey [Ploce:
> ’The;: ppe offess mnomimom edvantqge of bmra vighly
~aiston o SUlphide (oTONOT:
one very cmooth , hevetowe %c‘lﬁ very

oo Bl T 8
copowei by

G V

_;:'1;@'1'7 in“’eﬁO'Y
kijk digchave ww'lvﬁ
Q"[}\Qy e h'tjh\y ‘1m|mv§nua:
—>They owe -thoyg ok in deroion bot e £FO"3 in
Comprenion



SHenao can be kel 10 <oy Sewo§ e onder cpavi‘f’

but nof vndex Pwssove-

> Thepe a»e economical 930505\@ and “30’?"]‘/ available

> They ooe M ade Of n,on-gbse:squ maleyiol hence 12

capistant Ogeiset  ochon of chemicals and calt: |
heavy s bouu/ and bytHe -,diH:l‘CO\‘F 4o -’r'mmpm%-‘
conled smater \n bize. efhewj-ore carl
main [Wewe .

- 'n"\@y one

hence o51€
e vced fox Wzaneh and

U‘QL%CK, Qewe?
- Brick sewed were LVsed N "’fhe__e_on__\ie,\ dAoys cohick 18
Nnow being weplaced by cement concrele geweis -

A a at the P\CLC/@S mhexe e wow l:nj‘)"ldlﬂ'ﬂt

’H‘Qq\ﬂ"f@d ‘F*:"f mﬂnu{acm‘ﬁhc“ Ogmntw-}inﬂ ig not available.
> They ave [refe==ed for conguoekg] e c om bined

[ eadesS -
A A et

\on\ered oM dhewr ocotern
QM{C b\OQK
Pkﬂe

> Thepe Sewess aaR nesal\ly
sovface B coated Loith vihified clay /ce’
,[-;’bm inside o ynoreone e ~wesistance ojm‘m} g ul

ook

MCW'|WW Hewes
> “These prpen odte stsuctosally seeng * stqble and Catable
both Jemile ON compressive gfsenen

of Lot standan
UP"O yeaponable extent:

Wew@@@gx

companah vely costhy than concT® te

- 5
ot otone LOONL F‘PGD- |

=) 'ﬂ\e\/ e OSQd ‘ﬁ’?f anUiOU\)Wa \3( OU\—(aH Leweds
to be land ‘pelow h eavy m&bﬁdgn?@_ge

O" oew e



-)'They one alsg peed ‘G)zs ewer 1o be cosuieqy ovey
Jwestes

> They on¢ "o Y. |leak Fa’m}f pdnc
¢ prdamination of necoby Wale pibe S

e Ahey ove Oeed voere
Ao be avolded,

w) LEAD SEINE
A

> Thege ]')TlveJD ome amooth and <an be bent o {ake
odd &hope.
y They awe not eficeted by ocid o3 alkaline Sewoge 2

Can ¥@rist H,S Co>088'0N -+

costly - hence oxne monu{achfﬂd tn smay)

S They a?¥ Ve

Sizes.
< They ave osed oD downitake Pﬂae 9{ msﬁg;} cislerns o
moogﬂpi_pe,,fmrn_ wonh bosin o gysess conbecdions.

() Plontic SeweT
> The use ot ploshe sSewe?s can be d

|5 M {:o-rs det\/ira gewoqge.

one OPto o of



7 Laying R -desting of Sewed:
il R
— Al sSewe? Pbipes ow(jene"dﬂuy latd Stoin ? S
y om ~the
Quilalt end (+ail eﬂd) Jpowond s dhely 3’\’&3‘_ir\3 enr:I(H;::Qna\
Qe ewﬁﬂﬁ fom 4ol end gwes ~ne f@\’on*aqe of e
vhilisation of 1O%l NN even du"eﬁn(cj the initia)
I‘)e?ﬁod of ite coMkyction. Nuos, ir‘wa.o??ma e
ﬁmdiomi of &ewewaﬂe oy s tem wrhout ouatting fox i¥s

4 omp\eh'on.

5 Laying of the Sewe s caxvied out in -]mw'lU S quence
0(: obeyathien==

(U Mavhing The centes-Ine:
NMarking the cenles \ine of cewexs ig done by \omﬁnj
4he |potvis wheve monholes awze sequired Ao be
(_,OnDh’UCIed and then \Ch\/‘tﬂa ot Ppipes betwoeen the

two manholen ie cfone .
offcetr Ane meihod N which otised une

<y {t ‘S aone by \
1q dzawn ]vou\ue\ Ao Ahe cenlex lire

on +re Swund

Qewes:

> Thes O“:Se\' line, vavally is Q;-Ese\ed E:mm"fhe cenlet \ne
of cewey by a distance of (half of tsench width +
©-6mM) and pegs one monked on dne ﬁ-zﬂ)of\d at
a Tnlesval o-p I m on this T,

> This O‘FFSG-} line 12 monked on dhat side of center
tine wdhese excavoled a5Hd ¢ noi 4o be Queposed

Ma 1P F=—Dispasal
Tail




—— — -
N"ec!s af mlevved

of tgm o¥ S0

() Excavatron of Twench.

line
cenled
- Once

out «Qithey man
> wWidth of the tsen e
+han Ahe diomelt of Sewer.

wang of scweq
/8J°‘ 6 Mot e UPW bottom 0‘ dne ©

’ . I

' 05l<
is moazked excavation W

ally o7 mechanically for loyn
ol od the woitom

e Ke |scm moze :
e & {acititase loy;ra.

-

bt d e T -

9 coonied
‘the Sewe).

rMkpedded




@i'p “Timbeainq & g.he@—l?&cl 4he henched!
> The hkenches a7E excavaledl S verticd oz 310|D&J§i‘der

‘Foc-'t -that aail may Co\lo.Fge Q‘o’/fqveif)

Keepng 1N view -the
> Hente when tre nched Q’u@_excado\ﬁd iﬂc\e‘:-lh  ove —than
2m O N ers dAnooy as&| W s nececsony 4o SUPFW*%Q
@&C\n&
4n e Hoentha.

.J..-—l'""-
353‘1. by 5he@ﬁn6 and ﬁmbe)n(j
ve dhe Lo ooalen !Dl‘ecgpof

..)'Tﬁc-: Sheeah‘ri hboondsS @
acrval ¢ ontoek woth 4he

P\anl{ which e Ploced N

ench 3idey cithel bos zontely @8 verticaddy.
Ahe czOSS- Wwopden fpiece? exlending Ao
Oﬂ\d may ARl

praced azre
nen 4p tYhe ojhey side

one aorde ot (7
be colled oo eyvis-

- e

>

tirbey planks Wt bransie e
a booad 4o the shuets.



sheatin cm P :
vertical & boards (15 -ummm
P coedd -Id-w & or with .-P.l

o O g 1 ™ oy so ]

H
"

Horizontal wooden rangers (225 om S thick)
rarsing ol hrough e g o rech
§s
e
| 35
S
3

4

R |
Length of rench

L section as A-A

'_,_______...—--—

A —

Cross section

Struts
(15 con x 15 cm ;’/A\ X TR
or 15 cm dia) % 60 cm OF SO
] I\ 7
7
= N
Vertical éé 0.9 m or sO
boards é%
(225 cm x
Smjhick)_ Aé; 45 cm or SO

N
\
7
\
N
7
)
\
N
7




W) Dewolea?nz of rsench-

<2 hile eXca King Jhe FENCh Wwaltew MAY entex intoSt
e?%hevz when excavahon 12 Yuo deep ©F szround wWekey
Jable level (s hight

- This wates creales the roblem in %w’rhqm
e Xcovah on and lm\/ir\\i ol Sewe.

> This watey, may Alsg Seep 1Nto the sewe) 4hee by
INCIROHCH “'{'h@ (cod pven Q?’{

> Hence 4v o¥old -fhic , wale> must be Temoved @m
the sench. €ithey by open oinled vnderd zoin which
Meet Qome qusface Sovsce of watey | o5 \)bm‘ﬂf'ﬂ? +hne
watey by excavating Su@e & qump in ench ¢ wrththe
help of well boim_ dischoage in case of <ondy coil-

Sewer pipe

Concrete

Main sewer trench

Common header pipe 15 cm Or 50 in dua
discharging in to an independent water course

!

or so i.
|

Pipe 4 em
" o e
Sewer
pipe
—h T I‘-lddln. 7S cm or so

Concret R —
f_ ‘m“}r_‘“'ﬁ_



SHAPING THE TRENCH BOTTOM

N“dl-' cl-mp
- Vertical post® ———__ gﬁht
- — - - ~~
i\. ," S
h
n”
- Sewer
pPipe
@ Bottornm
concrete

;?: -}.-!-;!"::E,i:-?‘. ’::‘N-, :r'- s

String line parallel to sewer line
and at A, height i above the

LAYING OF SEWER PIPES

‘Needle
Stri ] sewer invert
. "“'-.‘ . '—/
SlshE_/“- h
rails
Boning Ground line
rod ———a b |
[ ]
.__-'-—————l—""_-"' : :
S . Vertical '
% bima posts-at -*'//r-. s
! intervals i )
. Boning rod Spigot end
Sewer invert line laid / : atd/s
at the required gradient . e
o 5 il o g
/ - _i /.Lf o
Soc

ket end u/s

v {OV‘ = Nncore\e hon -‘\caa ek PO“;I’F\W? dhe
e pedding oncC
EASE 'rhm ‘ow‘gm in kench ethe rf}cxnocnuy (G}‘r smaud
€S
i uge se wen)

af e chavu codky CGB" \
ond bom the \owent

- lonath ane vevall \

7 ﬂ;i. Stﬁm-&h‘;ioekg end -{%\dny vpsheam on AN i
Pw\/ e s‘qlao{- ond of QQCh. }Dl}x can be e‘cm‘\\y neenked
i e socket of alzead laid pipe.

*Fi-!%mj +he goclaet o@ gplso{; Ity each other

Sewe?s)

- Ahe
4ne proper Joivding 1S covyied OLY-

S

Vs Po



les‘ri@ o} Sewe¥
§) Test_for \cackage (own )
ense No lchkgfﬁ@_

are tested S© an 4o
qJoints afler Sl'ﬁﬂa o officent ¥ime 4o “eoe

- The sewessS
—H'TEDt.G\/I thew
:)Oiﬂ* 4o set in:

5 for this pogpese dhe Se
manhole 1o manhkole on
woder head.

QY ]?1\9@ Seclion) aze resled bekween
dex Q Yepy pressON of 1es™ of

/s mon hole.

it
| S
: g

-— S

1¢8m|

—_—

s —

11?';” s

(v Test {os Shfcxiah’fness ot olf@hmen’c and obshuckon.-

_5 The shwaigmaess of the Sewes PQt)oe can be tesled

b\/ qud Q mVs0T8 ot one end OF Ahe cewes e

and a lamp on the ofhex end.
D £ the P'l‘neline Ii_?:-_, Straight the gj\_,“ e\yde Lid\\t will be

obsewe:l : hoquq if “the F’“‘DG 'ne {2 NoX s;)nfoiaht
woold be apPaent not @\\ cirtle and 0T 31\

Alus
alo indicale any obshuction in The pipe.
= Any opsppuction Preent in dne pipe con a\to be Ferted

iﬂS@ﬁ‘H%(] O b"‘.“/\;ann ot Aiametes 19M M smallg than
+4ha Hou

by
oy el of s ar wpperend 7



Yolls down o

‘he G"'heg Qnd “their» \¢ nO QbSHUCHQ-Q

in p‘:pe.
e /5.
RO i e ol .
. N
M1320¥ — . g

Sewea rlenance).

> Sewe? Appuﬂenanoeo
at suitable imte¥val a\o'a o sewe'aod@ aysle

in efficient opefoﬁoﬂ a

5 Qewer AP
@ HManhole

-3 These
nlexval alo
il Anen:

Ahese manh

-
QeweTS and

wounte

awe mMowondy OF RccC
+he sewew line for |Tm\ridi@

nance 9 ey

awre Jhose siysuc e which

m

4 mawnlenance

puxlenan C€n Sncludes = —

oles oste poovided af dhe qJunchon
helps in thels Snepection s C

one alsp provided 1N sHuohns

\i)%%? gewes changes.

¥ Slope o{: TN

D)
LGy i

W o JonYY fwo Ai

chonges .

gnmend of sewew Change

{foevt Wype ofseidax,

chambpes c,omhsuc\éd al

s [amP ‘

Qe combudted
cohich helps

soitdble

@;i(:e sS

of s

leaning andl

——

whexe °



sy e bew g iadL, Methee Shocing Genejatty odoped
on 5h“cd(<jl«f cewe™ ~eoon@n Qwe.

Slze o«F qewew( m) RPC»[C; ng(m !

Py ot R “usm
g3-06m WO .
’(;6 T Q0 m -
O.a—\-?m = 1zom
e < RE _;,_,;:_ﬂf"'f_';f‘??"‘:_.
gepe-w s T e DO

—

18 -yt (Pa‘l'l"i) ) 9"\35\0‘“8 \e —=ecomended dﬁ'o o

- As t?e’as
{oliowas .
oze of Sewe¥ (mm) spacinj(m)
S
qoo- 1500 - - 90-150
| 500 - 2 BV |50-200
sy 2000 3 0O

very 1M dra ol sewex s
-~ Allpwonce 0£ wom fov e ;
aen@'m\ sule N cage of vary lozge SEWRE:

Clom red
2> MGHM‘QD can bE%a "’_0“0@ Alje

() Shallow ¢ depth- 03 -0.9m
o Nasmal . ranemad -Septh opto 15T

W) Deep = deptn MOTE Ahon Yy S™

= (overp O‘C manhodles aze genex ally c\osianed 40 bo Gk
becau Se of 'Fouow"ﬂ POLONSS -
8 Qb\mcl shaope are coniey o manyv factuve

Gi)(oond cshafPe manholen Qe <oy o wo'! In oz 1o
cosry SNeT from pne Point o another.

(iyRovnd cove¥S €N couily  s\ip into Place ond need
nc,.‘ be |In@31 Ol"; m'l-ih Ahe 0})9"&%» U{' man hole



(W) t rant be

—>

“he sussounding. ON
vnlodked eonily:
Inn manholes esowon of amalle ‘mmm'\ncj Sew S 31\3@,2
matched uSith  b¢gq Oda&na acwes 11 O’de+zoa\;t?\d

: ‘ ckin
of smotley incomd cewoy iN @€ 4

ch ockin

Op ok btaae)l ou%aoimj ceweh.
it

A —

Nb?muﬂe

<) A0 0:6M

G Drop- stenhote
manhole by more tham O-
ofye 1S aenuq\\;r

.s.}\‘: Qewed enless @
abovE€ Ane othex W"U{‘j“‘”a cowey the sew
not allowed 40 {all diweerly into te manhole bot 's oYt

into 't +hwo o dom‘r?’\x FJaken from ‘mmm\ra SeweN ,

4o 4he bottem of manhole.

> tf the dwoP 1S only of feww metess , the clown Pipe
can be kKept stopiq ot an angle of us®. (samp) & e
\;e,\’r'rml P‘\Pe is J{ounol‘ Q(or\gm\Qm‘(dm

e “dwop o MO

- The hejiqht of{gu
ovoidseprarien of solidy

v momwl)]

oc aewoag iIS yeAAvced \n ozder 40



s

—> LO/'/‘;TP H}S\éggf’ éw amna

M nhole cover

Ground
0.6 m
1.2 m
l ¢ 4 Inspection Branch
74 arm sewer
1.2m
Plug r
Vertical
Benching ) pipe (P)

24— Main sewer pipe flush with
manhole walls at inlet & outlet ends

Channel in
(Non-existent in chamber)

the chamber i
IO o
B

L .

W) vambp Loles

2 lamp holes ane =Mall oloeninj on Sewers

inseien  of ld@mp info the sewey. The P is
m manholen

10 P@Amﬁr? tt-e

4hen viewed Pom upsheam and dodnghea

9
1(‘8h+ confizmsg 4he obsbuctign I e

> The obshkueled
Sewe -

5 Theoe lampholeo one s peerally G'Uﬂof"ed:'
(1) Ohen A bend in S'eme’o’qts héoe/nal/y.
Q@ Cowo suckionm of mannote s d’:{@co\g.
(41D grwra of Manhale 15 MO ﬂfwm osiuu\’ ‘ |
<, Tﬁ’v cany also e vled On —f\ushma Adovice £ 1S covarnts

Peb&)“ﬁaﬁ{ ‘1 can be vsed -Rw V@nﬁ\wﬁw" of cewn.
Cover with (rame.




v Clean Out
- A clean ouvt ia inclined pipe ex bending 4rom Ahe ond

cusface and = connecled 4o the onole_l\jrmuﬁd SewWTh, Yot
s vsed Afo» cleamlra e sewoes PiPe.

- It is a@nmrauy P-m\ﬁdecl mwnd c_ﬂ lcﬂﬂq\_gem@t

in place of manholes:
wooley '\h?mll}ak “4he cleanowt

- s J(Oncﬁorﬁ wnwolves ijc“(a@
pipe o the lateral Qe ey N

obshuction TN - \f obshsuchion A= lcmqe knough a
“nNeesied 'fh’d“D\{S'\w 4the cdean ouv bi}:e

zdey 4o Temove ‘he

flexible »bd may be :
and jozswa-a’d and  beckeoard: Qchon ‘s @ imparled 4ol
(/; Sheet lnleJc/ Guwlies
L ‘
— o openirgs onfhe woock sosface

n walel ™ 2oads

Inlet a%® o\l
d Shong wale)Sewd.

at the lowest point +o Fe,\mﬂira‘mi
ana Odmmz\j %t inte < ONAe¥qYoEn
(dTO-"’Lg‘) VI cnmbined fReweTss.
ove located aleng the avad Sdes ON
Pa‘da Q‘F O4o 6OmMm:-

mple Conczele box I‘n\?\-—@ byed’x&j
)

nd vertical dizeelion. Accovdi

~ aithey in hofzonk y
to i th tHhepe oe clowified an vel-Hém/n hoazonta)
nlet: ,
~ If gtveet inlets ane provded wrth acdldihenal

ﬁo\e‘-
Z  Smadk sé'm‘a posm 1o settle gﬁ—l) aand deko@ edc
i1 e cottadUcatch badm. &2 Cateh pit-




+ot @ hood s -also Provided in —this

Sin additon
anen 'Qabm Qe L), into 4he

4o l;;,—rqvpn’i wacape of 8
catch bontn:
lele nouwdXiays o'~ -

S These one ©PSO
'urnp‘mved over the F@uod ol time

(v Cgvalilj of woad ig

axe cesiqned ol egitable T&dd'en’g i”

) Sewess
M LTe self c:\eam%(cj Veloc?l\,.

l-'.)*rhe\/ lead 1o evolotiem of ‘GDU\F
vhaanitany condation.

¥ goo? there by develop




' §) Flughing Hank

ny chance= OTF b\ockc\xjc Oj sewef,

lord on frad Svcxdf':err\. not

w_:\oci!-/ e neon by 4o the
"]\uahin:) Aovices ce  tnnialied

d@\frlCED =4owe  wakeh {-—emkwo\m\,,a’f\d 'i’h"aomci’(ﬁ

- “Thepe
Nho Hhe sewel {ox the PU?Pbse of -{_losh}nﬂ and cleawir)a,
Fhe sewes
9"'“;195@ ‘F\USh‘l o de\fiCE'S oone nmmo\\-, OI'iUOD ‘7‘5@)
Cp Hand O‘Pe,xaleol f!uol-.ira ot,@(aﬁun.
Lf‘) F’L}DWHJ OPGAC{HO‘) UQ;rtj ourromarc 'GUSL\inj +ank .
Hand Sjaeided F-\\USK'A*? Dferakion
SH s carvied ovd 19 tlowin woys! -
@ N +hig method One 2 nd ok manhole tg C_\I}SG’OI
by sluice \alve. “The sew ende)ing tndo he
(Manhole from tnlel  evd wifl stout col eck into
W

O hen Soﬂideni c{Oqu\j{Ly OF S0



The autlet end RS @]veﬂ-

(b Jn A4his method nlet and oLtlet both end ore closed
by sloice valwe and oot 1S filed 1Nt 4he manbole .

"TFe F\oshin _ DF sewey CanN 4hen e codunied puwr by

orghira+m J

(9 1n this eth
a heonby f-’m hydzmn* 2 other

manhole for »jlvshinéz] :
ok

ﬂwhh Man2 le

c\ven-

od, ohe €nd O? hote YD‘tFe Is connecled
end (s place Ka




wi Gil A Gasease AP

—> (Greose and ol waps aze
in o Sewzoqe = A
sy enteds

Ahoee ~AzApPS wheh one
erm 4o memove ot and

consh ucled
Ny Sewe

dx‘eose from gegoaae be

wne.
- Such tsaps ONC |loc ated neoxn 40 the couste (o)
as astomobite Fepors shop,woa\cghgp?
F hotelS, g'li oﬂcl Sﬁeece |ﬂdus|"5\€¢..
ead +° &umma-‘-

stick to the SeweT

ose

awage . such
P
- Ol 3 amece
Mt il ente? the <Sewe? and ot
Sides 4hvs  7eS qg_;t\?@__ﬁ?weq_s;a.l?adw
Un The SUSpe id have , oihey wise —{\lmo
o\cncj with oew Ahe go-:r&lce of seweR
and “oeduce Ys di Q_Qtlg%jgr_ cw@_yi_ra/ga\?gcﬁh .
ads Yo \Doc.’@éawy o(:

presenee of &l 2 awosme le

Gi) The
Q;OP\oc_*.'\on iN the sewes
| O ORET AN seotmenk

W H W
for biolggieal \seatme Nl

|:>\om’c r;mqui'zfed

> The Pzinci‘bie on which ol
e and oil aze U@h\e)z “+han sepooae

4he SO’E‘E’JGQ OF QQ(O%Q '\f"@‘f'by Q-@bocae Y CD\!@C\GO\

over
from boilom of thexe tsaps:

~ed 10 be wemoved from e

Kidchen ©

'f not somoved would

et solid which ©WQL
o woovld aticke. Yo

o6k 18 4hod

2 gwease Bap
hence froax

B |F. cand S aleg dest
Sew o{jpl- Ae ad apace s provided at bottom of thexe
Ysops.
Grease & oil Inlet with granng
G.L. J-over
L
120




& .
mvesled Siphoo

= |heneve?s O Sewes ]DQ‘L\’-’Q 'S 4o be A2DP\xd pelowthe
hydeavlic a-crcaclien‘c line {0 bGSSJlﬂ(j Ay ben@aéh +he
valley xoad 9 yoilwoy Baclk shream &v canal oF any
Othey obs uchkon TN 4he ecxnth go'zs{:aoe oL mhew?lk
possen bene atn some ofthesy . obsrxucﬁﬁn A AS \DC(\"")

tlc

H (s Feamed o invesle d gyphgq_"/:l:)epsessloﬂ 2e W)

e Soa PPe.

— The sewqy® 'th‘soudb; doch a Pipe \ine {rows ondet tn-essmre

& not vndel 6’5@&!7. |
|ohon g 4ol @ oewed geckion epnolwocied

= An invested =Y o ' ]
Logses than adjeieent Gowey Secken 3 1} TS fou
pressove S’rQa\eX dhan  Armespheti €

onde a"@‘ﬁ‘“[ wrth
{j‘l@ssm. ‘
é Psn ‘mve'z_\ed a2y phon iz ovsoally made Op oC
€ coyy \wON 0B conczete

gl‘:ﬂnon tubes made O

¥ vansanaeas




—££ Stowm |ates \ado¥ / Stosm RelieY INozK

Ll . | ! A}
PﬁD\ﬁd@o\ 't(?_ Combmed SQUJQT‘@&Q

-> Storm INates Rczjulaio's Q3@ N o ent

cyslem. and pe’rrﬂi’is Hhe divejsion ©
wyote info dne ne outby a\yeaM « |
‘ e il mof?niy compnee Q\C Stosm

This excess aewds q
¥ St will hot be E‘-WCCHYH Ahe

wolery and Ahewefore
quoLHy of necoby Skeam:

> Stosm Wju\dmﬁg mowy be- o? {o\ioﬁh(cj rj\oe_g:,_-
(W Leapt na me‘?‘u_'s- .

) Over flows ey

(i Siphon gpil wery.

ianhole cover

' Adjustable
plates

Combined
sewcer

il - "
Crést Combined sewer



ndilation oF Sewes

* T{]Qllﬂ\EﬂOﬂC@ , iclea r{ir(]j
| @ne'ﬁally N esm s of rlhglx
% 4o

W\
9,‘,9/—3 Sewers o mannmanreol 3 a
roe ~ from oY B3
damoged - __‘r;;t_fj_if anY.

C\@a"ﬂ'"(? 4o kee
the wepoize o dne =
. w e e and ensost G’cpcwﬂ\r

caxyy oot
so ow Ho i_ﬂ_s_’l’if‘if’_iﬁﬁ’ii-—ﬁﬁf
~Aheis: {—ae-quent }ns‘acd%cm

foﬂc{iur&t}j
e? mcﬁn}enaﬂﬂ-e TNnclode 4
. 4the e of 'T\O(/O,Q\eqﬁjnﬁ

and ve

—> \he gew
2 S\Ir"ersws\on meaoumra
po3 F‘USN(‘ and ﬁ[:o&a‘in(j the lealkaoge chn'i's. ox any
othes damad@d thdn, Pm\fcﬁr\q them Gﬂa{ngtm
exp\cﬁo&-

S Sewe? should be crean prachcally clean 2 0on™O oND!

\o(ﬂqinol.
eaned

combple le C
qewey they can be

Ahet
- D@P@ndina opon the UP@ 0(-
manvally o8 m:ec:hgru‘cal\\].
=
s 1 ozciex 4o clean the gewe? comonly oeed dence
ndex 01; 20 _o 5 @\ Aiameler and 6o~ 5™
4‘&’5MEo\ as

s steel Q\/li
rded wrih gheap co’rﬁnﬁ edge.

of Sewes: (These o=

cane 50d-
— PiNs can also be uscd %25 C|ear{tﬁa
lahf: Eocﬁia puoden on TOBEE hanpo Balis).
enHlai. |
—9\/091i0u; Jooisonoos aosos and e'xs:)\os'w@ 80@@ wnich
Qe enesally A‘%md N 2ewexX  aNe, H.?_g,Coz,CHH,
Pex Pmcausﬁm mosy e aken

opol “vapoors . hence  p7o

n]enﬁd +he ewe¥ ad ‘R\\QWS’c“"

P

whife €
Q/ Befoae enterng s euwey -fhyoogh manhole 1¥s o
muet be PN Taboot 0N hooy  bedoze eﬂ.tﬂiﬂé

iofo -



u) Teast Shovld be pezfmsmed {ox Ahe preosence C
3EMCe (o]

different Oo.o@s in -he Sewel.

Aeducled b‘/ e)((oc;s“ind
?quﬂc_?ﬂqﬁ_n{w

\')__}_1_?:'5 as may be & Bhieol Bf;
FO\'P“ moistened ok | {"\fE raunulen

NnCON 4he cewes endx¥y.
KIF the papes 4usns black HeS s Pxeg@nt.

Qioxide may be detecledh by |D()Oea:\a
e\ ok seaqe
Lorthin S munu\ed

> Psesence o} Cozon
oL Minoy aafety
\fF the

lamp "Neo Abe |e

in manhole. flame eanaushe,o

Co, is present
y be deducled by 10ue~r'm3

>The P"'E’SG'YFC«G of methane ™M@
“the ninoE S A ) uppes Joyest h =
methane beingj enmally Fmem N

oppe 'eﬂ?@'po Tt (osms an
n

exploswve AU &t & Ahe
SGFG"\; lamb aeﬁs {'—*HEC‘J wcﬁh fiame.
mhiotion o( aewex must be cowsned ouk doe

ij lamp ewe>s
Hahleﬁ than o IS G

9 when Qm [I=8 P?r-OseM—
th ouw. > aouae cy\inc\e,\

S Hence \E

1o Fouocoiaa xeQHON’ -
1 the sewed .

@ To climinale 1he gones accomuialed
(i s eSO ¢ ontinvoue flow of sewaqqe o the sewed,
by am‘td'ntj ars ‘locks.
columns ,

Fap wAR achieved by vs ek v@rﬂ'llo-ﬁ“a
wiyuse of ventilahin

Lf@ Propes design o
i Uge 0{3 mechant ¢al dewvices.

(W) Un obstsuciedd out fiow .

vy House venrs 5 aot| pipes.
W Astificial verdiloton

manhdle.
f sewev.



