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CHAPTER

Q.1

Q.2

Qa3

Q4

Consider tha following statements:

Assertion (A): Allthe sewer pipes are generally

lald starling from their tail end towards their

starting end.

Reasan (R): Il helps 1o save cost of

consiruction.

(@) both A and R are lrue and R is {he correct
explanation ol A

{b) both A and R are frue but R is not a correct
explanation of A

€} Adistrue but Ris false

{d} A is false but R i5 rua

The sewer pipe seclions are ested belween
manhole to manhole, for Isakage, under a test
pressure ol about

{a) ’ 1.5 mof water hoad

(b)Y 5mofwater head

(c) 10 molwalerhead

(d) 12mofwaterhead

When the drainage is taken alongwith the
sewage, il is called as

{8} Mixed sewer sysiem

{b) Sanilary sewer syslem

{c) Storm sewer system

{d) Combined sewer system

Large sewers thal are used lo convey wasle
waler from main sewers (0 Urcatment or other
disposal facililies or lolarge intercepting sewers
are known as

(8} Building sewers

(b) Trunk sewers

(c) Laleral sewer

(d} Branchsewers

‘Environmental Engineering

Design of Sewage System and

Sewer Appurtenances

Qs

Q.6

Q7

Qs

The design of sewers are based on
{e) Average daily discharge

{0} Peakflowdischarge

{c) Maximum daily discharge

{d) Average flowdischarge

{n Hazen-William's formula, V= 0849 CRS°, the
values of 'a’ and ‘b’ respeclively are

{8 087anc05 (b} 0.5and0.67

{c} 0.63and0.54 {d)0.54and0.63

talch List- (Type of pipe material) with Lisi
{Value of C,, for Hazen-William's formula) i@hﬁ
select the correct answier using the codes given
below the lists:

Lisi-1 List-Iy
A. RCCpipes 1. 1%
B. Castironpipes 2. 120
C. QGalvanizediron pipes 3. 10
D. Sieel pipes with rivets 4. 140
Codes:

A BCD
@1 2 3 4
by 4 2 3 1
fcc1 3 2 4
4 3 2 1
Kutler's formula is given as

(23+0.00155) 1
cotUbuL L
@ C= ) n
000155) n
14} 23+ o=
)
(23+9'—0%1§§)
° C—1+(23+940—°—|§~5-]x n
s R
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Q.10

(23+o.001ss)+
_ s
@ ¢c- 0.00155

1+} 23+ m-——s-—)x
(23 +2'9915—5)+ 1
S Q]
0‘56155) n
1+}23 - K==
( s 'R
The slape of 1 m diameler concrele sewer laid
at a slope of 1 in 1000 davelops a velosity of
2 ms™!, whentlowing full. When itis hall-(utl, the
valocity of flow (hrough the sewer will be

{a} 05ms™ {b} 1mg?
&) 2ms? (c} 4 ms™

& C=

What is the self cleansing velocily of a sewer
according to Shield's formula with particles of
size 1 mm and specific gravity 2,657 Diameler

", of seweris 1 m, Manning's n = 0,012 and the

Qn

Q.12

value of &, is 0.8,
fa} 2.1ms? {) 2.4 ms™
) 27ms {d) 3mst

In the design of slorm sewer, “time of
conceniration” is relevant to determine the

{a) Rainfall inteasity

{b} Velocityinthe sewer

{¢) Timeof ravel

{d) Areaserved by the sewar

Match List-l {type ol melhod} with List-}l
{Applicable In case of) and select the correct
answer using the codes given below the lists:
Ligk-t E
A. Meanning's equalion
. Darcy-Weisbach
Hardy Cross method
. Ralionalmeihod
List-Hi
1. Estimationof Irictional head loss in pipe flow
2. Sanilary sewer design
3. Swrmsewer design .
4, Waler distribution system design

DOwW

Codas:
ABCOD
@2 1 4 3 '
by v 4 3 2
b2 1 3 4
@ 42 3

Q.13 Thevorniation in sewers is needed lo avoid the

{a) cevelopment of explosive mixture of sewer
gases

(b} build up of odorous gases

(¢) danger of asphyxiation ol sewer
maintenance employees

{d} anasrobic decomposition of organics

0.14 Whicho! the following statement is noj carrect?

{a) Incombined sewerage syslem, ona set of
sewer is laid for boih sanitary sewage and
stormwaler,

{b) inseparata systam, the design of sewage
system s gconomical.

€} Inseparata syslem, self cleansing velecilies
a25 0ot available and occasional flushing is
recquired.

{d] As the sewaga s diluled by slorm water in
combinad system, cost of treatment is low.

.15 Asewer thal receives the discharge of a number

of house sewers is called
a) house sewer

(b) lateral sewar

{c) inercepling sewer
{d) submainsewer

Q.16 Anegg shaped seclion of sewer

{a) iseconomicalthan circular seclion

{b) provides self cleansing velocity at low
discharges

¢} ismore stable than circular section

{d} is easy lo construct

Q.17 Layingof sewers is usually done with the help of

{ay atheodolite

o) acompass

{c) sight rails and boning rods
{d) aplanetable

Q.18

Q.19

Q.20

Q.21

Q.22

Qea

®

c24

Corrosion In concrete sawers is caused by
{a) septic condilions

{b) dissolved oxygen

{c) chlorine

{d) nitrogen

If Dis the diameter of upper circular porlion, the
area of crogs-seclion of a slandard egg shaped
sewer, is
(18+5n) (12+5n) »
a) ———0F b Ing
@ ® 5
(18+ 5r:]02 (85+5n) »
A% —r
{c) % (d) =
Dis tha diameler of a circular sewer and bis the
side of a square seclion sewer. |l both are '
hydraulically equivalent, Ihe refalionship which

holds goed, is
(@) nlPR=4A°
) rPR=458  (d) nDWV = 4%

| |
(b) RCP® = 4% i
For drains up to 15 cumecs, the deplh d and ‘
width Bare refated by the exprossion '
(@ d=024B (d=058

{c) B=02d (d)8=05/

A manhole is generally provided ateach
{a) bend

{b) junction

{c) change of gradient

{d) - alhtha above

Pick up the incorrect statement:

For allowing workers {o enter sewers

{a) the particular manhole and one manhole on
up stream and one manhoele on down stream;
should remain open lor 3 minutes

proper tesis for the presence ol poisonous
gases must be caried out

{c) lhe man entering the manhole should be !
advised 1o smoke in the sewer !
(d) warning signals should be erecied

To prevent seiling down of sewage both at the

bottomn and on the sides of a large sewer, sell- :
|

Q.25

Q.26

cleansing velocity recommended for indian
conditions, is

(a) 0.50mysec
(c) 0.70mfsec

(b) 0.60 mfsec
() 0.75mfsec

The minimum diameter of an opening of a
manhole should be
(a) 25cm
{c) 75¢cm

b) 50¢cm
{d) 100¢m

Mateh List-l with List-ll and selecl the correct
answer using codes given below Lhe lists:
List-1

List-ll
Horse shoe shaped sevier
Parabalic shaped sewes
Standard egg-shaped sewer
. U-shaped sewer

Codes:

LAY -

(@
b
© -
()

MWW=
S e = N
- amMnwn
[ARLSEE SN )
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Q.28

Malch Llst-| with List-I! and select the correct

answer using codes given below the lisls:

List-

Curbinle!

Horizontal inlet

Calch pils

Flushing tanks

List-l .

1. Concrete box having gratings in harizontal
direction

2. Slreel inlets provided wilh a seliling basin
for lhe seliled grit, sand detris etc.

3. Thadevices used to flush he sewers

4. Concrele box having gralings in vertical

oo®m>

direclion
Cedes:

A BCOD
@1 3 4 2
14 3 2
)1 2 3 4
(df 4 1 2 3

Match Usl-1 (Size of sewer}with List 1| (Melhod
ol cleaning) and select the correcl answer using
codes given below he lisis:

Lisl-l

Small sized sewers

Medium sized sewers

Badly clogged medium sized sewers
Large sized sewers

Llst-ll

1. - Canerodding

2. Pills of suitable sizc are used

3. Bymanual labour
q

C

co@>

. Allexible fire hose with 2.5 cm nozzle

odes:

A B CD
@ i 3 2 4
)4 3 2 1
&1 2 3 4
0 4 1 2 3

Q.29 Consider the following stalemenis:

1. Maximum daily llow of sewage is twice the
average daily sewage llow,

2 Maximum hourly sewage liow 15 one and
hall times the maximum daily low of
sewage.

Q.30

Q.31

Q.az

Q.33

3. Maximum houtly average llow is three times
the average daily sewage flow.

Which of these stalemmentys isfare correct?

{a) Only1 {b} Only 3

{c) Balh2and3 (d)31.2and3

‘ Cansider the lallowing statements :

1. Sewers uplo 400 mm diamaler should be
designed (o run at hall depth at maximum
discharge.

2. Sewers belween 400 lo 900 mm diamster
should be designed to run at 2/3 depth at
maximum discharge.

3. Largerdiameter sewers should be designed
(o 1un at 3/4™ depth at maximum discharge.

Which of these slatementfs isfare correcl?

{a) Only2 {0y Bolh 1and 3

(¢) Both2and3 ({d)1, 2and3

Consider the following slalements :

1. Shallow manhole is abour 0.7 10 0.9 min
depth. : ,

2. Normalor medium manhole is about 1.5 m
in depth. )

3. Deep manhole is having depth more than
1.5m.

Which of these slalemenl/s isfare correct?

{a) Only2 (b} Bolh1and 2

() Both2and3 ({d)1,2and3

The drainage discharge of a town of 16 heclares
area, consisting of 40% hard paved (k = 0.8),
30% unpaved {k = 0.20), and remaining as
wooded (k = 0.1), with a maximum rainfall
intensity of 5 cm/hr, would be computed by
Ralional lormula, as equal o

(a) 08tcumece  {b) 0.091 cumecs

(c) 9..1 cumees {d) None of these

The d‘up manholes are provided in aséwerage

systern wien (here is

(a) changeinalignment of sewer line

{b) changein size of sewers

(c) changeinlhe elevation of ground level

{d) change l[rom gravity syslem 1o pressure
system

Q.34

Q.35

Q.36

Q.37

When a sewer lineis dropped below the hydraulic
gradient kine lo pass il through an obstrugtion, the
amangement s knownas

{a) invertedsyphon

(b} sagpipe

(c) depressed sewer

{d} All of these

The inlake opening is generally covered by a
scréen wo prevent enlry of debris ele. and ils
level is kepl

(@) atlhe level of water of the source

{b) etlhe bollom of water of the source

{c) at about 2.5 m above the bollom

{d) noneof these

Match List-{ (Pipe material) with List-ll {Property
ol material} and select the comect answer using
codoes givan below the lists:
'List-l
A, Concrele sever
8. Stoneware sewer
C. Casliron sevier
D. Steelsewer
List-l
1. Cannolwithsiand large externatloads
2. Corrosion resistant in most natural soils
3. Rasistant lo corrosion from most acids
4. « Unsuilable where soil contains excessive
sulphates
Codes:
A
@ 1
by 4
c) 4
d 2

—- - w N m

WNN RO
W= aD

Mateh List-l with List-ll and select the correct

answer using codes given below the lisls:
List«

A. Wasle pipe

B, Soil pipe

C. Venipipe

D, Antesiphonage pipe

Q.38

Q.39

List-ll

1. Carmeswasle water

2. GCaries liquid wasles that do not include
human excreta ’

3. Preserves the water seal of traps through
access loaimospheric air

4. Carres Kquid wasles including human
excrela -

5. Provides liow of air {o or from a drainage
system in order 10 preven! vacuum
pressures and excessive pressure and
provides ascape for foul gases

Codes:
A

8y 2

b} 3

€ 4

d 1

Factors which are o be considered while

salecting a parlicular material for construcling

sewerplpesare S

i. resistance (o corrosion and abrasion

2. sirength and durability

3. lightweight and imperviousness

4, economy aspecls and hydraulically
elficiency

Which of these statemenis are correct?

(@) t,2andd (b} 1,3and 4

{c) 2,3and4 ) 1.2, 3and 4

Consider he following statements with reference

10 RCC sewer pipes :

1. They arp easily avaliable upto 1.8 m
diameter. '

2. They can be easily joined with a mortar
caufked bell and spigot joint.

3. HACC pipes, P1, P2 and PJ are used for
carrying sewage under gravity. o

Which of these statement/s isfare carrect?

(&) Ony2

(o) Bolh tand2

{c) Bolh 2and3

@ 1,2and3

a0 tho oA
Mo - O

[N LIS B A v ]



0.40 Twopipe systemof providing building drainage

: consists of

{a) one soil pipe + ong wasle pipe + one vent
pipe + one sullage pipe

{b) one soil pipe + one waste pipa + two venl
pipes

e} two soil pipes + wo waste pipes

{d} two soil pipes only

Q.41 Thavaluaolthe coeffigient of runolf for parfectly .

impervious areas, tend fo:
ta) zeto b} 05
e} 10 {d} infinity

Q 42 Pick uplhe incorrect statement:

{a) Sewer pipes carry sewage fiow by gravity

{b) Sewer pipe material has lo withstand wear
ang tear due 1o abrasion

{c) Sewer pipes should be designed for seﬂ-
cleansing velocily of al least 0.45 mfsec at
minimum discharge, or 0.8 misec at lun

_ designdischarge
{d) Nonaolthese

- Q.43 The diamaler of a circular sawer has following
ralio to the side of 2 hydraulically equivalent

square section of sewer
fa} 095 {o) 1.0
(€} 1085 () 1.25

Q.44 The maximum velocily in a sewer of diameler d
will be oblained when depth of flow is equal 1o

@ a b)osd
(c) 0808¢ {0y 0.95d

Q.45 What is the maximum dlstance between
successive manholes insewers of diameter mote

than 1.5m?
{a} 75m {b) 300m
{c} S00m {d) 150m

Q.48 Consider thefoliowing statemenis:
i 1. Thevelociyol fiow inthe rising main should
not be less than 0.8 ms™* at any time.
2. Maximum velocity of flow is generally
limited 10 1.8 ms™' and never allowed to
exceed Ims™.

Qa7

Q.48

Q.49

Q.50

Q.51

Inina design of large sewaga pumping stations,
which of the above conditions must be satislieg?
a) tonly {b) 2 only i

{¢) Bointand2  {d) Neither 1nor2

ina design ol stosm sewers, if the time taken by
rain-vater o flow from the farthest paint of the
watershadio he sewer inlel is I and the time of
flow of watet {rom sewer inlet to the paint of sower
that is under consideration is *f; then the time of
concentration vill be

@ 1 ) g,

© 1+t (d Greater of '!, and f,

Which ofthefolloving are storm vater regulators?
1. Slidewsir

2, Leapingweir

3. Syphonic spilvay

4, Floatacluated gales or valves

5. Inverled syphon

Salect the correct answer using the codes given
belowr

(8) 1.2,3and4
{c} 2.3, 4and5

(b) t,3and5
(11,2 4and5

Which is the best sewer materiaf to resisl
hydrogen sulphide corrosion?

(a) Glazedslonaware

{b) Glazed carthware

{c} RCC

{d} Brick masonry

Consider the tallowing statements:

1. The minimum diameter of siphon pipe is
takenas 10 cm.

2. ltthelength ol siphonis more, haich boxes
al interval of aboul 100 m should be
provided for facility of rodding.

Which of these statement/s isfare correct?

a) tonly {o} 2 only

{c} Boihiand2  (d) Neilhor 1nor2

Inacircular sewer of diameter D, il lhe depth of
fiowiz Dy4, the welled perimeter well be equal lo

0 2]
@ 5 © 5
)
@ 2 © ’f

9. (o)

Q.52 A primary classitier has an overflow rate of
600 galiday 2 and depth of 6 (t. The hydraulic
retention lime is
{a) 1.80hour
(¢} 2.40hour

{b) 2.10hour
{d) 2.60hour

Common Data Question 53.54:
Awaler realment plant is designed for 30 million galions
per day {mgg). The llocculator dimensions are lenglh,
=100 ft, width =50 f1, depth = 16 /. Revﬁ!ving paddles
allached 1o four horizontal shafts rotate at 1.7 rpm. Eachi
shalt supporis four paddies hat 6 inch wide and 48
inch long. Paddles are centered 6 ft from shall. Assume

C, = 1.2 and mean velocily of waler is 35% of paddle
velocity. Assuming velocity differential between paddies
and water is 65% of rolational velocily. The densily of
waler is 1.94 Ibs — s¥//° and viscosily is 2.73 x Ibs/f2,

Q.53 The value of Gis given as

Deslign of Sewage System and Sewer Appurtenances

1.0c) 2 (a) 3.(d) 4.(b) 5. (b)
1. (@) 12 (e) 13.(e) 14.(6) 15 ()
21, (b) 22. (d) 23.(¢) 24.(d) 25. ()
31. (d) 32, (a) 33.(c) B4.(d) 35 (q)
1. (o) 42, (d) 43.{c) 44.(c} 45. ()
51.(c) 52. (a) 53.{c) 54.(d)

{a) 15505 o) 1265

(c) 10557 (d} 13.55"!
Q.54 The time of llecculalion is

{a) 25.2min (o) 26.4min

{c) 23.4min (d) 28.7min

(T1]]

6. (¢) 7.(d) 8.(d) 9 (c}] 10.(b}
16. (B) 17.(c) 18.(a) 19. (a} 20.({(a)

26. (b) 27.(d) 28 (3)
3. (b) 37. (@) 38 (d)
46, (c) 47, (c} 48. (a)

29, (d) 30, (d)
3. (b) 40. (b)
49. {8) 50. (b)

Deslgn of Seware System and|Sewer Appurtenances

. (e}
The advaniages gained in starling from 1ail end
is the utilizalion of ail end even during the initiall
period of construclion.

Velocity of tlow is given as, .
y = lgeraghe
n
When flowing full,

Area a0~ D

= Penmeter  dxnd A
When flowing hall tull,

Areé Fx2 O

BxxD 4

= Permeter

. 8o, when llawing hall full,
V= 2ms
{i.e., same as when flowing full)

10. {b)
Sell cleansing velocily,
1ue
V= ;R {k (G- 1) g )*®
Here, n = 0012

2]
R = :1— =0.25m
&, =08
G, = 265
g, = 1mm= 10*m
5o, V= Omz(ozs}"ﬁ[os {265- mo-ﬂl
= 24ms”



18,

20.

o)) -1

{b)

House sewer carries sewage from building lothe
paint of immediate disposal while faleral sever
receives the discharge from number ot
independent houses,

(&}

Whcn both sewers are hydraulically equivalent
then their discharges are same.

For circular sewer (by using Manning's
farmula)

0= —ARPPJS

1
N
Assume sewer is running full

T
= =0
A 4

0= %(% ].[%]2’3@ A

N

0- bll(bi‘] (g)m\,@ i)

On equaling equations (i) and {ii)
b 2/5‘/;_
&) [E] 5

2 o2 gt

= 77 PR ( 4]'2ls_
- Rpsia i

4
= RO - ap8i3

21.

22,

25,

‘32,

3.

v

For drains discharge up to 16 cumecs d = 0.5V8
For drains discharge greater than 15 cumecs

Q (cumecs) Depth (d)(m}
15 1.7
30 18
1] 23
150 28
300 3o

{d)

The manholes are generally provided al every
bend, junction change of gradient or change of
sewer diameler unless there are practical
difiicullics, Ihe sewer ling between tvo manholes
is lald straight with even gradient,

{b)

Diameter of manhole opening shou'd be abeut
50-60cm.

{d)

Generally, the sewer pipes of sizes less than
0.4 m diamalér are designed as running half full
al maximum discharge and the sewer plpes
greater than 0.4 m in diameter are designad as
running 2/3or 3/4" full at maximum discharge.

(a)
P _{04x%08+03x02+03x%0.9 =041
g 0.4+03+03) o

1 1
= =-—x0.41 5 6 = .
Q askm 36>< A1x5x 16 = 0.91 cumecs

{c}

When a branch sewer enters a manhale by more
than 0.5 to 0.6 m above the main sewer, (he
sex.'ade is generally not allowed o fall directiy
into the manhole, bulis brought into it ihrough a
down pipe taken [rom the branch sewer to the
bottom of the manhole. The manholg, inwhicha
venica! pipe is used, is called drop manhole,
whereas, the one using aninclined pipe is called
aramp.

34.

36.

38.

ag.

40.

43.

{d)

Aninverled siphon s a sewer seclion constructed
lower than the adfacent sewer seclions, and it
runs full under gravily with pressure graater than
the aimosphere. An inverted siphon is usually
made of siphon ubes or pipas made of cast
jron or concrete.

{b)

The bigges! drawback of concrete sewers is thal
Ihey easily gsl corroded and pitted by action o}
sulphuric acid produced from hydrogen sulphide
gas.

Tha stone ware pipes offer the maximum
advantage ol being highly resistant ta sulphide
corroston.

(d}

The sewer pipes should be strong enough w
withstand all forces that are likely ta come on
them. The pipe material musl be durable as ot
lo give way quickly dus to normal wear and tear.
The malerial used should be fight_ so that sewer
can be easily handied and Iransporied. The
material should ba such as (o provide 3 smooth
Inlefior surface so as o provide an hydraulically
elficient surface.

(b}

RCC pressure pipes, classified as PI, 2 and
F3 pipes, are generally used for carrying watet
supplies under pressure and are usually not used
as sewers which are designed as gravity
canduits.

(b}

In Whis system, two sels of vertical pipes are
laid, i.e.. onefor draining night soil, and the other
for draining sullage. The pipes of the first set
carrying night soil are called sod pipes, and the
pipes of Ihe secand sel carrying sullage from
baths etc., are called sullage pipes or waste
pipes. The soit pipe as well as the waste pipe,
are separalely venlilated by providing separale
vent pipes or anti-siphonage pipes.

(c)
Hydraulically equivalant square seclionis theong
which gives the same discharge when running

44,

45.

{ull at the same gradient,
1
Cirgular sewer : Q= ;A,,RE”S“ 2

Square sawer: 0, = ——A,R;“" igh2
Forhydraulic equivalence

ﬁx nDz 213 B?XEQI‘S
= 4 \axap) = 48

= ;((D)?‘f3 = 52(3;?4‘3

{c}

The maximumvelocily is obtained not when ﬂn‘a
sewer is running full bul when the depth of flow
is0.81 times ihe full deplh, and is about 12.5%
greater that when running full. Similary, the
maximum discharge is obtained not when the
sewer is running full, bur whan the depth is about
Q.95 times the full depth, andsabaut?%geaze:
than thal when running full.

()

Size of the Sewer

Recommended Spacing
of Manholes on siraight
reaches of Sewer linas
as per IS 1742-19608

50.

Dia
Dia.
Oia.

uplo 1.5m
Dia. greaterthan (.5 m

Dia. upt00.3m 45m
. uplo0.6m 75m

upto 08 m 9Om
upto t.2m 120m
250m
300.m

{b} .
Theminimum diameter ol the siphonpigieis laken!
as 1510 20cm.



22 {1

< 4 @ = 6}‘
Proportionate perimetear

£ _ 2 120 1
P T 380 360 3
P = o

3
52, (a)
. S00gal i
dayf® ~ 748gal

Faotd __
80.2ft{day
= 00748 day = 1.8h

Y

53. (o}
Rolationzi velocity,
2nN _ 2px6x1.7
60 o0
= 1.07 fifsec
V = 065Y,=070 filsec

1.9%16x0.5x48x1,94x0.7
2.

V‘=

Power, P =

243 fifibs
i 243
= Y100x50x16x2.73x107°

10.5M1/sec i
ft

54. {d)

g. ¥ _ 100x50%16x7.48%24%60
a {30x10%

= 28.7 min
ERARE



