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A culvert is designed for a peak lléva Q,onthe
basis of the ralional formula. it a storm of the
same intensity as used in lhe design bul of
duration twice larger occurs, lhe resulling peak
discharge will be
{a g,

© af

Awatershed ol area 90 ha has a runoff coeflicient
of 0.4. A stormaf duration largor than the lime of
concentration of Ihe watershed and of inlensily
4.5 tmfh creates a peak discharge of

@ 11.3mYs {b) D.45m%s

{c) 450ms (d) 4.5mYs

(o) 20,
@ &,

A reclangular parking lot, wilh direclion of.
overland llow parallel 1o the larger side, has a:
time of concentralion of 25 minules. Far lhe.

purpose of designs of drainage. four rainfall
pallerns as given below are 1o be considered,
A = 35 mm/h for 15 minules
B = 45 mmyh for 10 minules
C = 10 mmfhe for 60 minutes
D= 15 mm/n for 25 minutes
The greatest peak rate of runolf is expected in
1he slorm
(@) A
{© C

) 8
dy D

For an annual flood series arranged in decreasing
order ol magnitude, the return period lor a
magnitude listed al position m in a tolal of &
entries, by Weibull lormula is

{a) miv {b) mf(M+ 1)

{€) (N+ im d) N{m+ 1)

The prabability that a hundeed year llood may
not occur al all during the 50 year hfe of a project s

Q.6

Q7
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(¢ 5]

Q.10

Floods

(a) 0395
{c) 0.605

(b} 0.001
(d) 1.33

The probability ol a flood equal to of greater than
1000 year llood, ocourring next year is

{a) 0.0001 (by 0.001

{c) 0386 (d) 0832

The probability of a flood equal to or greater than
50 year lloog, occurring atleast once innext 50

years is
(a) 002 (h) 0636
{c) 0.364 d) 1.0

The lerm nean annual llood” denctes

{a) mean floods in partial duration series

{p) meanofannual (lood llow series

{c) a liood with a recurrence inlerval of
2.33 years

a llood with a recurrence inlerval of
NP years

)

where N = Number of years of record

The use ol uait hydrographs for estimating floods
is generally limited to calchments of size less
than

{3 5000km?
{c) 105km?

(b} 500 km?
{dy 5000ha

The Prabable tdaximum Floed is

{a) the standard project flood an extremely large
rniver

allood adopted in Ihe design of all kinds of
sptlways

{c} an extrernely Jarge bul physically possible
liood inthe region

the maximum possible tiood thal can occur
anywhere in the country

()

(d)



Q.11

Q.12

Q.13

Q15

Q.16

Q.17

The Standard Projact Floodis

{38) smallerthan probable maximum flood inthe
region

{b) the same as the design flood used lor all
small hydraulic struciures

{c) largerthan the probable maximurn ilood by
a faclor implying facter of safely

{d) the same as the probable maximum {lood

A hydraulic siructure has been designed for a
50 years llood. The probabilily that exactly one
flood of the dasign capacity will oceur in the
75 years lile of the structure is

{a) 002 {b) 0.220

{c) 0338 {d) 0780

The return period hat a designer must use in
tha estimalion of a flood for a hydraulic structure,
il he is willing lo accapt 20% risk that a lioed of
thal or higher magnitude will occur in the next
10yearsis

{a) 95years
(c) d5years

{b) 7Syears
{d) 25years

A hydraulic siructuro wilh a life of 30 years is
designed lor a 30 year flow. The risk of failure of
Lhe struclure during ils life is

(a) 0023 {b) 0.638

(c) 0362 {dy 1.00

The prabability that a 100 year flood is equalled
or excecded, al least once in 100 years is

@ 99% {b) 64%

(c) 38% {d) 1%

A catchment area of 80 hectares has a run-olf
coelficient ol 0.4, A storm of duration larger than
the time of concentralion of the catchment and
of intensity 4.5 cmihr creales a peak discharge
rate of

{a)y 11.3m%s
(€} 450ms

by 0.45m¥s
(d) 4.5md¥s

|1 one wants to be 80% sure that the design livod
in a dam projec! will ot occur during the design
life period of 100 years. the recurrence interval
for such a ftood veould be

Q.18

Q.19

Q.20

Q.21

4. Ingilistormula: O =

{(a) aboul30years
{b) equalto 100years
{c) aboul 110years
(dy roughly 1000 years

Probabilily of a 10-year flood lo ocour al leasl
once in lhe nexl 4 years is

(a) 25% {b) 35%

(c) 50% (d) 65%

It Q, = llood discharge; A = catchment area,
i = inlensity ol rainfall; C,, €, and C are
constanls, then which ol the lollowing pairs are
properly maiched?
1. Dicken's formula; Q= CA27
2. Ryveslormula: Q= CA™
3. Rationalformula: Q= CAi

CpA .
VA+C

Codus:

{a) 1,2andd4 are comecl
{bY 1.2 3and 4 are comrect
{c} Only3iscorrect.

(d) 3and4arecormect

Flood flows can be determined by
1. means ol empirical lormulae
2. envelope curves

3. slatistical probability malhods
4. unithydrograph method

Tha correcl answer is
() bolh1and3

¢y 1,2and3

&) onky2
(dy 1,2, 3and 4

Stdy the following stalements with regards o

lhe determinalion of peak fipod discharge:

1. Dicken's lormula is generally used for the
calchmants of North India.

2. Ryva's lormula is generally applicable to
South Indian catchmenls,

3. Inglis formula 15 applicable (o fan shaped -

calchment areas.
The correet slatements (s} is{are):
@ oniy1 (b} only3
(c) bolh2and3 (d) 1,2and3

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

For the estimalion of a {lood with a return period

of T years by Gumbe!s method, which of the

{ollowing sels of dataregarding the annual flood

series would be required?

{8) Mean and standard deviation (SD) of the
(lood low series

{b} Mean flood flow, SD ol the llood llow series
and length of record

¢} SD ol the flood llow series and length of
record

() Mean, SD and coellicient of skew of the
flood flow series

The general equation af hydrological frequency
analysis stales thal x; which is the value of a
variate with a return period of Tyaars is given

by x; =
(@) x ¥ -Ko b} F+Ko
{c} Ko @) TKo

The design llood commonly adopted in india for
spillways of major projecis is the

{a} standard project flood

(b) \Hood with a raturn period of 100 years

(€} probable maximum flocd

{d) flood with a relurn period of 10, 00D years

The design flood for a culvert should be,

preterably be,

{a) lhe probable maximum llood

{b) obtained from statislical considerations, say
a ltood of 50 years return period

(e} thehighest abserved llood

{d) ,obtained from tiood formuta

The live storage requiremen for a reservoiris lo
be determined by

(a) topographical survey

{b) ,annual demand

{c) double mass curve analysis

{d) mass curve analysis

While making flood estimation by Gumbel's
method lor a return period of 200 years, the value
of Gumbel's reduced variato is

Q.28

Q.29

Q.30

Q.31

Q.32

{3} 05170 {b} 12835
{c) 4.6000 {d) 52960 )
Inglis formula is used lor estimating fiood

discharge for

(@) The caichmenl basins of former Bombay
Presidency ‘

{b) Thecaichmentbasinolold Hyderabad state.

{c) TheMadras Catchmeni basins

{d) England Calchments

For an annual ffood seties arranged indecreasing
order of magnilude, the return pariod for a
magnilude listed al posilionmina zotal of ¥
enirigs is

@) miN o) miN+ 13

{c) {(N+1)m (@ MN{m+1)

Of the various empirical formulae refating the:

{lood peak io the catchmenl area, :

{8} Ryves lormula is used all over the country;

{b) Dickens formulais used all over the country

c} Inglis formulz is inuse ina Ia:ge part ¢ of .
Norih India

(d} Dickens formula is inuse in a farge part of
North India

To eslimale the ffood magnitude with a return

periodol Tyears by using log-normal distribution,

1he {ollowing stalislics of data are atsolutely

necessary:

{a) mean and standard deviation of discharges

(b} mean and slandard deviation of 1the
{ogarithm of the discharges

{c) mean and slandard deviation of ﬂae
discharges and also the length of recnrd

{d) mean, slandard deviation and coefficient
of skew of the logarithm of discharges

The confidence inlerval for the estimation of a

value xy by Gumbel's method dopends on

{a) the conlidence probability only

{b) the return period enly

(¢} the confidence probability and return pemd

{} the confidence probability and number of
years of recard '



Abridge hasan expected life of S0yearsandis
‘designed for a fiood magnitude of return period
100 years. What is the isk associaled with this

" hydrologic design?

Q.34

Q.35

(& 1-{D99® (o) ©5*
) 99y @ o™

Kirpich's equation is used 10 determine which
oneof the following?

{a} Run-olf from a given rainfall

{p) Base time ol 2 unit hydrograph

{c} Timeof concenwration in run-oft hydrograph
{d) None oflthe above

Wihe risk of a flood occurring inthe next 10 years

" is accepled lo 10%, then the rewrn period for

Q.36

Q.37

design should be
@ 1+(08°"® (o) 1-(09°"°
© W1-09° (d} 1({1+009%'%

According to Dicken's formula for estimating

it fioods, the peak discharge is proportional o
@ A
) AR

(b) A
(@) A%
where Als catchment area in square kilomelres.

Consider the following slatements:
1. A 100 year flood discharge is greater than
aS50vyear flood discharge.

2. 80% dependable llow is greater than 50%

Q.38

dependable flove.
3. Evaporation rom salt-water surface is fess
than that from Iresh-water surface.

Which of these statemenis arc correct?
_fay tand?2
(e} tand3d

{b} 2and3
{d) 1.2and3

By using Gumbel's methad, the flood discharge

© with a relun period of 500 years at 2 pariicular

township neighbouchood was estimated as
18000 m¥s with a probable error of 2000 m¥s.
What are the 95% confidence probabilily limits

" ol the 500 year flod at the locafion? {For 85%
" confidence probabilily use £, = 1.96)

@) 16100 m¥sto 19900 mYs
{b) 17050 m¥s 10 18950 m%s

{c) 14080m¥sto 21920 mYs
{d) 13600 m¥s to 22400 m*/s

Q.39 The design flood commenly adopted in Incia for

barrages and minor dams is !

{a) probable maximum flood

tby allood ol 50-100years relurn pariod

{c} peakllood

{d} standard project llood or a 100-year flood,
whichever is higher '

Q.40 The 1-D-F relation for watershed is given by

2
= 1+12P°°

walershed consists of 1.5km?of cultivaled area
(C = 0.2), 2.5 km? undar forest (C = 0.1) and
1 km? under grass cover {C = 0.35). There is a
Tall of 20 m in lenglh of watercourse 2 km. The
peak rate of runoff for 25 year frequencdy is:

(@} 36.5¢cumecs {b) 56.5cumecs

{c} 46.5cumecs {d) 66.5cumecs

. Iin cmyhr, T-year, t-min. The
i

Q.41 Thenumber of times a storm ol intensity 6 cmfhr

was equalled or exceeded in three rainguage
stations In a regionwere 4, 2 and 5 lor respective
periods of records of 36, 25 and 48 years, Using
siation-year method, the recurrence inlerval of
6 cmhr storm in thal area is:

{a) 15years {b) 10years

{c} 12years (d) 18years

(.42 The return period lor llood is n years and life of

structure is nyears. The risk for the structure for
targe value of nis
{a} 63.22%
{c) 56.14%

(o) 36.22%
{d) 46.24%

Q.43 For proposed bridge on he fiver Narmada, it is

decided to have an acceplable risk of 10%inits
expecied fife of 50 years. The reiurn period 1o
ostimate Ihe flood magnitude is:

{z) 354years {b) 395ycars

{€) 475 years {d) 495ycars

m Floods

1@ 2@ 3@ 40 5
11. (@) 12. (¢) 13.(c) 14. (b} 15. (b)
21, (d) 22. (b} 23.(b) 24.(c) 25. (b)
31.(b) 32 (¢) 33.(a) 34.(c) 35 {c)
41. (b} 42. (a) 43. (c)
)
2. @ ‘
. 0=Cia _
- 0axABX10% 0t o7
= 4.5m%s
5 (o) |
L
T= 100 P 55 |
n=5
1 50
. a-= [uﬁ) =0605
6. (b .
T=10
= ﬁ = 0.001
7. (b
p=1-q
1 =0
- 1_[1-5]
= 0.6358 ~0.636
12. (c)
T=58
n=7175
B 1Y'f 49V
- 750{g5) (55)
= 0336

6.
16.
26,
36.

13.

14,

18.

(b) 7.ib) B.(c) 9 {a) 10 (¢}
(d) 17. (dy 18.(p) 19. (d) 20. (d}
(d} 27.(d) 28 (a) 29.(c) 30.{d)
(d) 37.(c) as.(c) 39.(d} 40.{c)
{c)
. Risk = 20%
= 02=1-g"°
= = 0978
(+-3)
= 7] = 0978
= T = 453years
(b)
= 30years
n = 30years
Risk = 1-¢"
0
1
= -l1-=
(%)
= 0.638
{b) .
The probability of the event accurring at least
once in 100 years.
pP=-q
= 1-(1~pr
1 .
= — =001
Where, p 00 00
o' = 1-{1-001)'®
= 064=064%
(d)
0= --CiA
T 36
Where i is in mmfhr, A s in km?
‘ 1 30 m’
= Ex0.1x45x—1—a-z—-se—c

= 4.5mYsec



17..

18,

18,

az,

27.

(d)
Il one is 90% sure, this means thal the raliabiiity
ol the dam project is 90%.
Novr reliability,
I, = 1-Risk

v

e (]
()

§
= 'l-:f = (.9589

u

09

1t

= T = 949.62 years = 1000 years
(b)
Probability of occurrence atleast once
- ‘ - qﬂ
P=1-(1-p)
3
= —=0.1
where  p )
n = 4years
M p = 1=-{1-01)"=03439 =35%

{d)

Dicken's formula © = CAY for calchments of
north India.

Ryve's formula @ = CA%3 for south Indian
catchments

GA
Inglis formuta Q = JA+Cy {or {an shaped

catchments in old Bombay stale
(C,=123.C,=10.4)
(b)
Accarding lo Gumbel's method,
X = ¥+ko,
Where ¥ = mean and g, = standard daviation
ol the flood flow series and, k depends on the
relurn period and the length of record.
{d}
According to Gumbel's method
Reduced variate,

T
Yr = ~lnfn(ﬁ)

29,

Here, T=relurn period = 200 years

200
-~ Yr -lnln[zoo‘1)

y, = 520960
Hence oplion {d)is correct.

(a)

Inglis formula,

1244
0, = m_1m
This is suitable lor Western Ghal and
Maharashira Region. Mahatashira was earlier
known as Bombay presidency.
Hence oplion (a) is correct.

u

(c)
Recurrence inlerval or return period,
L had
T om
Probabilily of occurrence,
o
=N

where, N = sizo of entries
M= Order no. or rank

{d)

Dicken's formula is used in the Cenlral and
Northern parls ol the country. Ryve's formula is
used in Tamil Nadu and parts ol Karnataka and
Andira Pradosh. Inglish formula is used in
Weslern Ghals in Maharashira.

(a)
Risk = Probability of flood being exceeded al
least once over a period of n years.

1 Y0 ’
= 4| 1- | =1-t0eg¥®
) s
(c)

Kirpich equation is an empirical relation used for
the estimation of the time of concentration. It is
given as

i, = 001947 (P7750%
where, [ = timeof concentralion in minutes
L = maximum length of travel of

waler {m)

35,

ar,

38.

39.

AH
8 = slope of the calchment = -

AH = difference in elevation between
lhe most regmaote point on the
calichmentoutlet.

{c)

0.4 =1-(1-Fm®
. P 1-08%

(c)
For a relurn period T, the magnitude of flood is
giver by equation of hydrologic freguency
analysis as

Xy o= Y 4ke
The value of kincreases wilh higher retum period,
So flood magnilude for 100 year return pericdis
more han thal of 50 year relurn period.
% dependable {iow means number of times the
given discharge is equalled or exceeded.

100
Retumperiod
90% dependable flow has lesser relurn period
while, 50% dependable flow has higher return
period. So, 80% dependable flow is less than
50% dependable flow.
When a solule is dissolved in waler. the vapour
pressureis fess than thal of pure waler and hence
causes a reduction in tha rale of evaporation,

{c)
For confidence probability C, the confidence
interval (if variate x; is bounded by values x,
and x,} is given by:
x, = & -1c)§,
% = 0 +{c}S,
Given x; = 18000ms
5, = 2000 m/s
For95% conlidence probabilily f{c} = 1.88
x, = 18000 - 1.86 % 2000 = 14080 m¥s
xy = 18000+ 1.98 % 2000=21920ms

% Dependability =

{d}
For permanent barrages and minor dams wilh
capacity less than 60 Mm? design ftood

recommended is SPFof flood with a relum period”
of 100 years whichsver gives higher value,

40. {(c}
Using Kirpich's formula, time of concentration;
f, = 0.02 199504
i, inmin, and Lin mewres

aef{ 20 o
= 0.02(2000) (zTcé]
= 55min=t
_BOxER ol
= {65+ 12°%
Q= CA ' 3
=278x% 186{1.5x02+25x 0.1+ 1x 035}
= 46.5cumecs. !

41, {b} ;
N, Total year of records = 36 + 25 + 48 = 109
m, Nurber of avenis =4 + 2+ 5= 11 '
The event is equalled or exceeded 11 imes in
109 years of record, 5
.~ Recurrence interval,

L N1_(09+y

T m B

T = {0 years

42, (a)

=1-@'=1-(27182) 7= 1-03678
= A = 1-03678=05322 '

43. (¢}
Risk, # = 0.10
Lite period of the structure, n= 50 years

B =0.10= s-(i--})sa

Hence,

. , o
=% (1“ "?'-“) = {1 ‘0.'0}‘:‘5@:9.997895
= T= A75years



