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Subject: - Numerical Methods (SH 603)
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10.

1.

12.

Candidates are required to give their answers in their own words as far as practicable.

Attempt AUl questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Write down the importance of Numerical methods in the field of science and Engineering,  [4]

Write a pseudo-code to find a real root of a non-linear equation using False Position
Method. [6]

Find a real root of the following equation correct to five decimal places using secant
method. [6]
xe* = cosx.

Solve the following system of linear equation using Gauss-Seidel iteration method. [8]
10X1—2X2-‘X3-X4 =3
2% +10%9-X3-X4 = 15
XyXa+10x3+2x4 = 27
-X1-X2~2X3+ 104=-9
Find the dominant eigen value and it’s corresponding eigen vector of a matrix. (8]

( 2 3 4
31 3

L4 3 -1)

Using the cubic spline interpolation technique approximate y(4.2) for the following data. [4+4]

x|2]4]6/8]10
v|416[1]9]12

‘Derive the normal equations for fitting a second degree parabola y = at+bx+ex’® to the

given data (xi, yi) 1= 1,2, 35eeeiienres ,n and hence use it to fit to the following data [4-+4]
xx1 23 4 5
y:2 6 7 8 10

Wiite .a program code in C/C ++/ Fortan of trapezoidal rule for integrating given

function. « [4]
2
Evaluate the integral j; ’je"x dx using Romberg Integration formula. [6]
Using fourth order Runge-Kutta method find y(0.1), y(0.2) given that [6}
2xy
y'=1+ ,y(0)=0
1+x%
Solve the following boundary value problem using shooting method employing Eulet’s
formula y" = 3x+4y, y(0) =1, y(1)=1 by taking step size h = 0.25. [8]
Solve the following Heat equation . [81

Uyy = U with

u(0,t) =0, u(5,t)y=0forallt=0
u(x,0) = x(5=x) for t = 0, taking h=1 and approximate u(x, t) upto 3 seconds. Using
Bendre-Schmidt method.
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Candidates are required to give their answers in their own words as far as practicable.
Attempt AUl questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

1. Write different types of errors in humerical computation with examples.

A

Write an algorithm fo find a real root of a non linear equation using Newton Raphson
Method. .

Using Bisection Method, find a real root of the equation sin(x)-2x+1 =0 correct to three
decimal places.

Solve the following system of equations using factorization method.

x+2y+3z=5
2x+8y+227=6
3x+22y+82z =10

Find the dominant eigen value and its corresponding eigen vector of matrix:

355
5 3
5 2

Find the pressure at temperatures 142°C and 175°C from the following tabulated data.

&

t°C 140 | 150 |-160 | 170 | 180

plkg/em®) [ 3.7 149 |63 |81 |10.2

Using least square method, fit a curve of the type y = alogex-+b to the following data.

x12 13 14 |5 |6 |7 |

y[35.45]626)|6.84|7.29|7.66|7.96

The table given below reveals velocity V of a body during time “t’ specified. Find its
acceleration att=1.1

t (1.0 117 112 |13 [14
V[ 43.1147.7]52.1 564 |60.8

Write a program code in C/C++/ Fortan of Simpson’s 3/8- rule for integrating a given
function.

[4]

(6]

8]

(8]

(8]

(8]

[4]

6]




10. Find y(0.1) y'(0.1) from the differential equation

2
-d;....}-’. EE S dy
dx? dx

-Methods of the fourth,

. 11. Using finite differenbe ineﬂmd

+y=0, Where y=0.5, g«;—Ol when x =

the condition y(0)= 0, y(1) = -2, takmg n=4,

' - 12. Solve the equation Uyetttyy = 0 over the given square grid:

O, using the Runge¥Kutta

solve the boundary value problem y”-4y'~+4y e3" with

10 50 60 | 70
1304 ul? uz| : 100 o
120ty vy 450
| 60 R T g
R

[6]
8]
3]
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
V' The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Discuss the pros and cons in solving mathematica] problems using numerical methods. [4]
2. Find a real root of the following equation correct to three decimal places using the )
Bisection Method. [6]
x> +e* —cos(x)~7=0
3. Write program code in C/C++ for finding a real root of a non-linear equation using the
Secant Method with provision for handling problematic conditions like division by zero
and infinite iterations. [6]
4. Solve the following system of linear equations using Gauss Elimination method with
partial pivoting. ' [8]
xyH4xo+4x3-2x4 =27
3 +3x 0%ty =38
5x1+2%y+H6X3-6x4 = 24
8xy-X+H3x3+x4 = 22 .
Obtain the dominant Eigen valve and its corresponding vector of the following matrix
using Power Method. {81
1 21
2 66
1 6 1
6. Using least square method, fit a curve ofthe typey = ab” to the following data. (8]
x|1.0]20]25]3.0]35]40]50
y|1.1]13[20]27]|34141]62
7. Estimate y(6) from the following data using appropriate polynomial interpolation
technique. (8]
x (012 415] 8110,
y(x)|4.114.7129]2.6{113]31.1
8. Write algorithm/pseudo-code for evaluating a definite integral using Simpson’s three-

eighth rule.

(4]



9. Evaluate the following integral using 3-point Gaussian Quadrature formula.

. ?jf’_‘_:.iizz. i
1 1 '+' X.z

10. Using RK-4 method, find y for x = 0.1and 0.2 given that gz = Xy + y2 and y(0) = 1.
X
11. Solve the following boundary value problem using finite difference method by dividing
interval into four sub-intervals. o
y'=sinx-4y~y',withy (1)=2andy (2) =4

12. Solve the equation VQuQIOO(sinx+»cosy) over the square domain 0 < x < 3 and

0 <y <3 with u= 100 on the boundary, using Gauss- Seidel iteration method.[Take h =k=
1] :

dedx

(6]

(6}

(8]

(8]
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11

12.

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Derive the iteration formula of Newton-Raphson method for approximating a real root of a non-
linear equation using Taylor’s series expansion.

Write algorithm/pseudo-code to find a real root of a non-linear equations using bisection method.

Using the Secant Method, find a real root of the equation xe* = cosx correct to three decimal
places.

Find the inverse of the following matrix using the Gauss Jordan Method:

't 3 6
l2 -1 1
[4 -2 ZJ

Find the largest eigen value and corresponding vector of the following matrix by power method.
[5 -2 0]

-2 5 -2
0 -2 5|
Using the least square method, it a second degree polynomial to the following data:

X 0 | 2 3 4
y i 1.8 1.3 25.1 73

Using natural cubic spline interpolation technique, evaluate y(5.5) from the following data.

x | 2| 4] 6] 8] 10
y | 215 17 |31 4

5

Write program code in C/C++ to evaluate a definite integral of a given function using Simpson’s
Three-Eighth rule.

Use Romberg’s method to compute the following integral, correct to 3 decimal places.
21+
J‘ ciasx <
1 1+sinx
Solve the following initial value problem for x = 0(1)3 using Runge-Kutta 2™ order method.
d .
EZ = sin(x) +cos(x) -y, y(0) =1
X

Solve the following boundary value problem using finite difference method taking a step-size of
0.5.

y" =2y' -y + x subject to boundary conditions y(0) =1 and y(2) = |

Solve the Laplace equation uy + u,, = 0 for a square mesh with the following boundary
information,

0<x<3, 0<y<3, Ax=h=1, Ay=k=1

u(x, 0)=200x, u(0,y)=200y u(3,y)=2003~y), u(x,3)=20003-x)

Kok

[4]
(6]

[6]
(8]

8]

(8]

4]
[6]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Discuss the importance of Numerical methods in science and engineering,

Write an algorithm to find a real root of a non linear equation using scant method,

3. Using Newton- Raphson method, find the positive root of cosx = 1.3 x correct to six

10.

11.

12.

decimal places. ‘

Solve the following system of equations using LU Factorization method
X+2y—z=2
X—-3y+2z=1
2x+4y+3z=19

Fmdthe largest eigen value and corresponding given vector of the following matrix

S 2 3 4
. [3 : ..z]

4 -2 2

. Find the best fit in the form y = ax? + bx + c using léast square approximation from the
+ following data . ‘

X 2 3 4 5 6 7 8

y 40 36 53 60 45 43 38
Using the appropriate interpolation formula, approximate the values y(1.5) and y(7.8)
from the following data: ,

X 1 2 3 4 5 . 6 7 8

y 33 39 60 25 22 30 45~ |56

Derive the Newton-Cotes Quadrature formula and use it to derive the formula for
Simpson's 1/3 rule.

Write a program in C/Cy to solve a first order linear differential equation (Initial Value

Problem) using RK-4 method.

Approximate the following integral using 3-point Gaussian Quadrature formula.
f 2 esinx dx.
1

Solve the following boundary value problem using the finite difference method by
dividing the interval into the four subintervals.

y0) =2, y(2)=3

Derive the recurrence relation for solving Poisson' s equation and hence use it to solve
the Poisson's equation 1, + Uy, = 729x%y? on a square grid with 0 < x <1 and
xx " Yyy g

0 <y < 1and given that u = 0 on the boundary (consider step size h = %) .

y"' 43y —cos(x) ~y =0,

ko

[4]
[6]

[6]
8]

(8]

(8]

[8]

[6]

6]
[4]

[8]

(8]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. '

The figures in the margin indicate Full Marks.

Assume suitable dota if necessary.
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Define absolute, relative and pefcentage errors and hence find the absolute and relative
errors if the number x = 0.004997 is rounded off to three decimal places. [4]

2. Write an algorithm to find a real root of a non linear equation using secant method. [6]

Find a real root of 3 — €* + cosx = 0 correct to three places of decimal using Bisection
method. .

4. Solve the following system of linear equations using Gauss-seidel method, correct fo
3 decimal places. [8]
2a;+6a3-3a,-31=0
6a,+2a, ~14=0
~3a;+5a,-9=0

e
.

93]
==
(=
[Sait)

231 +as ""53.3 +934 +9=0

R

_Using Power method evaluate the dominant eigen value and its correspo onding eigen

vector of fellowing matrix. (8]
{-_ 15 4 3
10 -12 6
[ 20 -4 2
6. Fit the following set data to a parabolay = a + bx + cx* , - [8]
x 1 2 | 3 4 5 6 |
y 8.5 . 10 9.3 7 2.5 4
7. Apprommate y(3) and y(12) using appropriate interpolation formula for the following
data. (el
X 4 -5 6 7 8 | 9 10 11
y 18.5 | 23.5 29.5 33.2 39.5 433 47.2 52.2
dy 2-y?
8. Solve: - = ‘+y - to approximate y(0.4) subject to condition y(0) = 1 teking step size
hOl - [4]
9. Using interpolation formula, derive Newton-cotes quadrature formula and herce use it 10
derive composite trapezoidal rule for integration. - [e]
10. The distance travelled by a vehicle at intervals of 2 minutes are given as: [4]

t (minutes) 2 4] 6 [ 8] 10112 ] 14|
distance (km) | 025 [ 112214 | 65 | 85 | 11 |

Calculate velocity and acceleration at t = Aminutes.

it S’ ive the Boundary Value Problem using Finite Difference Method y"+ Yy’+y = 3x"+ 2,
y{0) = 0 and y(1) = 1. Take h=25. {8}

\<

12. Derive recurrence formula for solving a Poisson’s equation using it solve the following
Poisson’s equation:
Uy + Uyy = ~10 (x* + y* + 10) over the “cgsffzu, meph G<% <3, 02y<3 with
u@ ) = G on the boundary and mesh length b =k = [2+8]

P ]
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v’ Candidates are required to
v’ Attempt All questions.

v The figures in the margin indicate Full Marks
v’ Assume suitable data if necessary.

give their answers in their own words as far as practicable,

1. Discuss the significance of Numerical Methods in the field of Engineering in modern day context,

2. State the condition for which fixed point iteration me

x’ +x* - 3 =0 correct to four decimal places using fixed po

3. Write a pseudo-code to find a real root of a non linear equation using Secant method.
4. Solve the followmg system of equations using Gauss Ellmmatlon with Partial Pivoting.
X+2y+3z+w=3
L 2X~4yt+z+2w=-1
3x+8y+4z-w=6
X+4y+ 7z-2w=-4
5. Obtain the dominant Eigen value and its corres
Method.
1 35
3 1 3
3 1
6. .For the followmg set of data, fita second degree
X 0.5 1 1.5 4.5 6.5 7.5
f(x) 2.5 2.7 3.5 6.5 5.4 4.8
7. From the following table, evaluate y(4.3) using cubic spline interpolation technique.
lx 1 3 5 7 9
y | 382 )75 | 965|892 11.10
8. Evaluate the fo]lowmg integral using 3-point Gaussian quadrature formula.
1 e*-sinx
I=J T 4

9. Use following table of data to estimate velocity and acceleration at time t = 9 sec.

Time in second

5

6

7

g

5

Distance travelled (in meter) | 10

14.5

19.5

25.5

32

10. Wnte a program in any high level lan

(IVP) using cl

11. Solve the following boundary value problem usin

assical RK-4 method.

interval into four sub-intervals.
y" =sinx+3y - y', with y(0) = 1 and y(2)=5

12. Solve the Laplace equation V2u = 0 over the givén square grid.

50 100 50 0
0
u u U3zl
20 1 2 3
u u )y
60 +- 4 5 ’ 6
20 Uy Ug Uy,
0 -
50 " 100 50 0

L2

60

20

thod converges. Solve the equation
int iteration method.

ponding vector of following matrix using Power

polynomial function using least square method.

guage (C/C ++) to solve a second order differential equation

g finite difference method by dividing the

[4]

[2+4]

[6]
(8]

(8]

[8]

(81

[4]

18]

[61
8]

(8]
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Cand1dates are lequxred to give theu' answers in their own words as far as practlﬂable
- Artempt All questions.
The figures in the margin indicate F ull Marks
Assume suitable data if necessary.
1. What are the importances of Numerical Methods in the field of science and engineering?
2. Write an algorithm to find a real root of a non-linear equation using Bisection method.
3. What are the limitations of Newton- Raphson method? Using this method, find the real

root of the equation cosx — 3x + 1 =0, correct to four decimal places.

4. Solve the following system of equations by LU factorization method.
2xy + X2+ 5x3 =25
X; - X2+ 3x3 =13
Xp - 2% T 4x3 = 13
5. Find the largest eigenvalue and corresponding eigen vector of the matrix
2
A=} 2
-1
6 ,Eita‘r;urve y= ax? to the following data:
S x 1 2 3 | 4 5
y 0.5 2 | 4.5 ) 12.5
VE: Estxmate y(4) using cubic spline interpolation technique from the following data.
X 3 5 | 7 9 11 »
y - 6 9 12 | 9 6

10.
11.

‘ 2 2 . . .
Evaluate I £ *dx using. Gaussion 3 — point formula.

Derive the oenerat Newton-uotes quadrature formula and use it to obtain simpson’s 1/3
formuia.
Write a pseudo — code to solve first order differential equation using RK-4 method.

Solve the following boundary value problem using finite difference nmethod by dividing
the interval into four sub intervals. '

y' +3y -y=cosx y(0)=2andy(Z)=3

12. Solve the elliptic equation s + Uy = 0 for the following square mesh with the boundary
values as shown.
' 0 500 1000 500
' Yy L s 1000
1000 b
u iUs Us 12000
D formmmme— T .
g g Ug 1000
Y — g
8 SRS R
g 500 1000 500

[4]
[6]

6]
(81

(81

8]

18}

4

(4]

=
e =}
[Rair

(10}
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks,
Assume suitable data if necessary.

Using finite difference table, show that the following data satisfies a cubic polynomial.
‘ X 0 1 ]2 3 4
y | -8 | 0 | 26 | 88 | 204

Write an algorithm/pseudo-code to find a real root of a non-linear equation using
Bisection method.

Find a real root of the equation 3x-+sin(x)-¢*=0 correct to 3 decimals using False Position
(Regular-Falsi) method.

Compute the inverse of the following matrix using the Gauss—Jordan Method.

2 1 4 4
Find the largest FEigen value and corresponding Eigen vector of the matrix 4 1 8
4 8 1

" using power method.

10.

11.

12.

. Using the Least Squares Method, fit. a second-order polynomial y = ax’+ bx + ¢ to the

following set of data:

x | 1.0 [ 150 20 | 25
y 10751125]14511.25

Interpolate y(24) from the following data using natural cubic spline.
x | 1015120} 25 | 30
y | 22131 ]28]25]26
3
Using Gauss-Legendre 3~point formula, evaluate: J(X sinx + log, X)dx
: 1

A rod is rotating in a plane. The following table gives the angle 6 (radlan) through which
the rod has turned for various of time t seconds.

t 1.0 1.2 1.4 1.6 1.8 1.9 | 2.0
8 2.10 | 231 | 2.52 | 2.85 | 3.24 | 3.95 | 4.31

Calculate the angular velocity of the rod when t=1.1 sec.

Write the pseudo-code for solving a 1** order ordinary differential equation using Runge-
Kutta 4™ order method.

Solve the differential equation y" + xy' — y = x; y(0) = 1; y(1) = 0 using finite difference
metnod by dividing four sub-intervals. :

Solve Ugt+Uy,=0 for the square mesh bounded by 0 <x <4; 0 <y < 4 and the boundary

conditions u(0,y)=150, u(4,y) = 150, u(x,0) = 100, u(x,4) = 100; 0 <x < 4; 0 <y < 4. Find

the values of u(i,j), i= 1, 2, 3 correct to 3 places of decimals.
s ok o

[4]

[6]

(6]

18]

18]

(8]

(6]

[4]

6]

8]

(8]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. '
The figures in the margin indicate Full Marks.

Assume stitable data if necessary.

Discuss the advantages and limitations in solving mathematical.problems by numerical
technicues rather than analytically. e

Find a negative real root of the following equation correctto three decimals using
Bisection Mehod. :
1-(x+1)*
X

1=0

What are limitations of Newton-Raphson method? Using Newton-Raphson method, find

“"“a root of the equation xsinx — cosx = 0 correct to four decimal places.

“Solve the following system of linear equation, using Gauss-Elimination method with
. partial pivoting technique.

- X<3%+8x3=3

5X1+X2+2X3=9
x+7x0-x3=14

“ Obtain the dominant eigen value and its corresponding eigen vector of the following

matrix using Power method.

1 4 4
4 1 8
4 8 1

Using the Method of Least Squares, fit the following set of data to a curve of the form
y=alogx +b.

x105[1.0]1.5] 2 [25] 3 |
v 13.7]53]58]66|69]75

Using the cubic spline techhique, estimate f(4) from the following data:
x 1113517119
fx)|1.5]-04[-69]61]64

Derive composite Simpson's 3/8 formula for integration.

1
1+x

~dx correct to three decimal places.

1
Use Romberg's method to compute I
[

+X

10. Using Euler's method, solve EX =7 , with y=1 at x=0, for x=0.1, h=0.02.

dx y—-x

14]

[6]

[2+4]

81

(8]



- 11. Solve the following boundary value problem using Finite Difference Method taking a

step-size of 0.5. y"+2y+y=3x subject to boundary conditions y(0) = 5 and y(2)=4. [8]
12. Solve the Laplace equation uyc+ uyy=0 for the square mesh with boundary conditions as
shown in the figure attached. ' {8]
25 15 .
32 fre gl »L’* 1.
18—t 2 Jos
20 30

ks
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v’ Attempt All questions.

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

Ry

8

3\')»—:

Explain the importance of Numerical Methods in the field of Science and Engineering.

Write a pseudo-code to find a real root of a non-linear equation using False Position

method.

Find a positive rcot of the equation x?sinx~e*+2=0 correct to 3 decimals using
Bisection method.

Using L-U method solve, the following system of equations

-

2x+3y+z=1

6x—3y+4z=17
5x+7y+6z=10

Determine the dominant eigen value and corresponding vector of the following matrix
using the power method:

2 6 3
65 4
349

6 Fit the following set ofdata to a curve of the form y =ae

bx

X

2 3

4 151617

Y

15.1 110

2178]55]3

81 L7

7. Using the Cubic Spline interpolation technique, estimate the value of y(4) from the
following data:

xi 1

3 5

7

y | 1.56

-0.43 | -16.90

6.10

8. Derive an expression to evaluate first derivative from Newton’s backward interpolation

formula and evaluate gl at x = 8 from the following table.
X
x|0 2 4 6 8
y | 0]-0.7553 | -11.2151 | 34.2867 -8.3226

(4]
[6]

(6]
(8]

(8

(8]

(8]

(3+3]



9. Use Simpson’ s%—— rule to evaluatef »——dx takmg n = 6 and also find the absolute

error with exact value. ' [3+1]

10. Write a pseudo-code to solve an initial value problem of first order differential equation ‘
using Runge-Kutta 2 method. g [4]

11. Using Fourth-order Runge Kutta method, solve the following differential equation for y at
x=02andr= 0 4,

¥ -xy?+y'=0, y(0)=1, y(0)=0 (8]
12. Solve Poisson’s equation Uxx + Uyy = 243(x> + y*) over the square domain 0<x <1,
0<y<1 with step size h= % with u = 100 on the boundary. [10]

ke
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. , v

Define error and write its different types with examples. If x = 1.350253 is rounded off to

Four significant digits, find absolute and relative errors. 4]

Write an algorithm to find a real root of a non linear equation using secant method. - [6]

3. What are limitations of Newton-Raphson method? Using Newton-Raphson method, find

10.

11

12.

‘data:

a root of equation
xsinx + cosx = 0 which is near to X = 7. [2+4]

Solve the following system of Iinear equation using Gauss-Seidal method, correct to 3

decimal places. : [8]

6x, +2%, =14
—3X1 +5X2 ——-9

~Obiain the dominant eigen value and its corresponding eigen vector of following matrix

using Power Method. [8]
: 1 4 4 .

4 1 8
4 8 1

Fit the curve of the form y = alogex + b to the following data sets. - 8]

F 2 3 4.1 5 6 7 1
v | 5.45 | 6.26 | 6.847.29 | 7.66 | 7.96 |

Approximate y(2) and y(10) using appropriate interpolation formula from the followiné
5

[8]

T3 T4 5161 718109
[y 48184145236 36.2 | 52.8 | 73.9 |

Derive Newton-Cotes general quadrature formula for integration and use it to obtain

. , 1 . .
Simpson’s "3 rule of integration. [6]

-1
1{an
Evaluate .[o_

- X

% using Gaussian 3 point formula. [4]

Solve the following boundary value problem using shooting method [10]
5 ,

%%”'Z%XJ“ y=e*, withy(1) =1 and y(2) = 5; Taking h = 0.25
X X

Write a pseudo-code to solve an initial value problem of first crder using Runge - Kutta 4
method. [4]

Derive recurrence formula for solving one dimensional heat equation U; = ¢?Uyy. Using it
solve the heat equation Uy = 0.5 Uxx, 0 S X S 5,0 <t < 4 with boundary conditions

Utx, 0) = xe* (5 -), U (0, =0and U (5,0 =0; taking h =1, [4+4]
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

v 8Fhe fighresn the margin indigotg Full Manks.

v ﬁ" nwmm:ble ta zf neces&ary 4a
ik b P e N0 € 1
e :
1. Discuss the significance of Numerical Methods in the field of science and engineering. = [4]
5 Find a real root of the equation cosx —xe* =0, correct to four decimal places, using
Regula-falsi method. [6]
3. Write pseudo-code for finding_a real root of a non-hnear equation using the Secant
Method. - (6]
4, Solve the following system of linear equations using the Gauss-Eliminatioﬁ Method. 18]

3z — 2x9 + 3z3 + 2z, = 16
21, — 329+ 223 + 3T4 =9
5y + 3z — 5T3 + Adrg =T
4xy + 220 + 2:1:3 - 3:1:4 = 16

= 3 ’?Find’%e dominant Eigen value and correspondmg vector of the following matrix using
the Power Method. ‘ - (8]

5 2 3
2 4 2
325

6. Write the pseudocode to fix a given set of data to a second degree polynomial
(y a+bx+cx’) using the Least Square Method. . - [8]
7. Fit the following data to the curve y = ax” using least square method. | : {81

< 1350 400 |500 [ 600
v (61 126 |7 |26

8. Evaluate J (smx+cosx)ix using Gaussian 3-point formula . [6]
9. Derive the formula for computmg first and second denvatlve using Newton's forward
difference interpolation £ formula [6]

10. Solve the following boundary value problem using Shootmg Method employing Euler's
formula taking a step-size of 0.25. [10]

y'=x-y+y' subjectto boundary condluons y(0)=2 and y(l) 3

11. Solve the elliptic equatlon (Laplace) W, +1,, =0 for the square mesh0<x<1,0<y<l

where h = Ax=0.25 and k = Ay = 0.25 with the following boundary condmons [10]
u(0,0) =0 u(0.25,0) = 500 u(0.5,0) = 1000 ! u(0.75, 0) = 500 | u(1,0) =0
u(0,0.25) = 1000 }, ' ' u(1,0.25) = 1000
u(0,0.50) = 2000 : ‘ u(1,0.50) = 2000
u(0,0.75) = 1000 : u(1,0.75) = 1000

u(0,1) =0 (025, 1) = 500 | u(0.5,1) = 1000 | u(0.75, 1) = 500 u(1,1) =

ko




4‘*‘__‘_

3. What are the .drawbacks ofNewton-Raphson method? Discuss.

05 TRIBHUVAN UNIVERSITY DUUNNN  Relr

INSTITUTE OF ENGINEERING Level BE | Full Marks | 80

Examination Control Division | Programme | BCE, BME, BIE | Pass Marks | 32

2073 Chaitra : Year/ Part | IOI/1 " | Time 3 hrs.

Subject: Numencal Methods (SH603)

Cand1dates are requlred to give their answers in thezr own words as far as pracucable
Attempt All questions. _
The figures in the margin zndzcaz‘e Full Marks.
Assume suztable data if necessary. .

R NN

ok
.

What are the applications of Numencal methods in the field of science and engineering?
Dlscuss briefly. :

‘2. Find a real root of ¢* —cosx =3 correct to three places of decimal using the Bisection
method. ‘ ‘ :

4. Solve the following system of linear equations using LU factorization method.

X, +2X, -X, =2
2%, + 4%, +3x, =19

: “" 6. Wnte the pseudo-code to fit a polynormal to a given set of data by Lagranges

- mterpolatlon method.

S A Estmate y(3)from: the followmg data using-cubic spline mterpolatlon techmque

1x |2 |4 |6 |8 [10
Ly 12 13 {6 |3 |2
8. Derive Newton-cotes quadratui‘e formula for integration.

' 9,' Evaluate j' ze"‘zdx usihg 3-point Gaussioh Quadrature formula

' ~ 10. Solve y'=2x +smy for y(O 2) subject to the condition y(0) = 1 using Modlﬁed Euler's

method.

11. Solve the following: boundary value problem using. ﬁmte difference method by dividing
the interval mto four sub intervals. _

L

y"'+3y" —-y=cosX, y(0)=2 and y(2)=3
12, Solve Poision's equatioh u,, +u, =729x%y’ on a square grid with 0 <x < 1,0< y<1

with u= 0 on the boundary. Take step size n= %-

& g

[
18]

[4]
[6]

4]

18]

[10]
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Attempt A questions.

ANRNE RN

The figures in the margin indicate Full Marks
Assume suitable data if necessary.

1. Construct Divided Difference table from the following data:
| x| 1 [ 2]4]5]6
y |14 [ 155|619

Candidates are requlred to give their answers in their own words as far as practlcable

2. Find an approximation of the root of the equation x’-x—-11=0 by using Bisection

method correct to three decimal places

3. Write an algorlthm for fmdmg a real root of non-hnmr equatlon using Newton Raphson

method.

4. ‘Solve the followmg system of linear equatzons usmg Gauss-Seidal iteration method.

6x,+Xx, —X,+2x, =4
2%, +5x, —4x, +6x, =-5
X, +4%, +3x, -x, =2
x1+x2+2>i3+x4=5

"+ 5: Find the largest Eigenvalue and correspondmg Elgenvector uf the following matnx usmg :

power method.

2 -1 0
-1 2 -l
0 -1 2

=+ 6. Evaluate y(10) by using Lagrange s interpolation formula from the following data:
' x |15 16 |9 |1
y |12 |13 |14 |16
7. Using least square method, fit a curve y =ae™ to the following data:
X 4 5.5 7 8 10
y | 18.47 | 39.11 | 82.79 | 136.5 | 371.03
8. Find the value of cos(1.74) from the following table.’ .
| x |17 174 178 18 1386
sinx | 0.9916. | 0.9857 [0.9781 [0.9691 |0.9584

9. Derive composite simpson's three-eight formula for the integration.

10. Write Psudocode to solve a first order differential equation using R-K 4 method.

‘11. Solve the boundary value problem y"+xy'+y =3x’+2,y(0)=0,y(1)=1

12. Solve the laplace equation U, + U,, =0 over the square grid with boundary condition as

shown in figure. . 80 100 80
50 o1 02 U3 150
60 U4, U5 U6 60
50 U7 U8 U9 |50
80 100 80

PR

[4]

6]

[6]
81

(8]

BLi

[8]

[4]

fe]
[6]
(6]

[10]
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. eusing least square. method ﬁt acurve y=ax*+bx+cto the following data

Candidates are requ1rcd to give their answers in thelr own words as far as practzcable
Attempt All questions. ~
The figures in the margin indicate Full Marks

Assume suitable data if necessary.

. Write an a] gomthm to solve a non-linear equatmn usmg secant method.

Find the positive root of equation cosx —1.3x =0, correct to 51x decmal places usmg

_.,Newton Raphson Method.

Discuss the limitations of fixed pomt iteration methods graplncally

. Using .Factor1sat‘10n_imethod, solve the given system of linear equations. -

2x~5y+z=12
f-x+3y~z‘=~—8
3x—4y+2z=16

. Find the largest eigen value and correspondmg eigen vector of the m trix

[1 3 -1
3 2 4
-1 4 10

_~x T20 [40 [60 [80  [100 120
y 155 191 149 22.8 {333 46.0

. Use cubic sphne mterpolatlon to estimate f(2 5) from given table.

X 1 2 3 4
fx) | 0.5 03333 | 0.25 {020

Derive Newton-cotes quadr&ture formula for integration and use it to Dbtam the

- trapezoidal rule of integration.

10.
11.

12,

. The following table gives distance (s) of a particle at tMe ®: |

1t 102 104 06 Jo8-T10 J12
[s 1012 1049 [1.12 [2.02 [3.20 [4.67

Calculate the velocity at time t = 0.3 |

Write Pseudocode to solve a first order differential equation using Euler's method. :

Usmg Fourth order Runge-Kutta method, solve the following differential equation for y at
x=0.2 and x = 0.4: .

y'-xy 4y =0,y(0) =1 y'(O) - 0

Solve Poisson's equatxon u, A+ u i 729x2y over the squarc domam 0<x<1,0< y <1

with step size h 1/3 with u =0 on the boundary
g

[6]

[6]
.

(8]

s

qUR

16
[

4]

8]

oy
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Candidates are required to give their answers in their own words as far as practicable. .
Attempr All questions. '
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Show that the following data pairs satmfv a cubic polynom1al by constructmg a d1v1ded

dlfference table. ' - (4
x| 1 | 21415178 | “ -

y | 885537 ]40{40{25

Find a pos1t1ve real root of the equation xe* +sinx =0.5 thh an accuracy of 6 decimal A
places using Newton-Raphson } Method. i R S o [6]

Write pseudo-code to find a real root of a glven non-lmear equatmn using Secant Method [6]~

Soive the foilowmg sy stem of iinear equatlons using’ Factonzatlon Method. : 81

9x,+5%, —8x; =19 o :

5%, -3x, +8x, =19

7x, +4x2 ~5x, =19
: - OR

s Wnte a hlgh -level language (C/C++/F ORTRAN) program to compute the inverse of a

non-singular square matrix usmg Gauss Jordan Method.

Find the largest Eigen value and correspondmg vector of the followmg matrix using

Power Method. - ‘ . ‘ A . [8]
N4 13 22] R B
13 35 1.5
22 1.5 32
Fit the followmg set of. data to a curve of the form y = alog x+b = - ‘" (8]

x| 2 4 6 8 10 12 14
y | 47 72 83196 ] 104 | 107 | 109

Evaluate y (1.6), y (7.8) and y (4.2) from the following data using appropnate polynomlal o
interpolation techmque used for equally spaced intervals. [81

x| 1 {243 4 | 3 6 7 1 8 |
y |23 ] 18 (20| 30 [44] 50 139} 17

Derive formula for first derivativé using Newton forward interpolation formula. 8
Evaluate { xsin xdx using 3-point Gauss Legendre formula. 51
. Solve y'=sinx+ co%y,y(()) =n in the range 0 <x<2by d1v1d1ng the interval into 5 sub-
intervals using Euler's method. [4]
. Apply Runge—kutta method of fourth order to find y(O0. 5) and y(l) from followmg
| equation g = y* % 2 T2 withy(0)=1. | v : ' (8}
dx  x+y _ .

. Solve the Poisson's equaﬂoh V=% + y* over the square region 0<x < 3and 0<y<3

skkk

rsubjectto u(x 0)=0,u(0,y)=0,u(3,0) and u(0,3) =0 taking Ax=Ay=1. o)



_, g5 e e

R

10. Solve y"+3y-y 2x subject to the boundary conditions y(0) = 3 and y(2)=4in the range

05 TRBEUVAN ONVERSITY [ ;
INSTITUTE OF ENGINEERING |

- Examination Control DIVlsmn [ Prc

e 2071 Chaltra

‘_ Tmle ’ 5 3 hrs.

v Attempt All questions.

/ The figures in the margin: zhdzcaz‘e Fi ull Marks '
Assume suitable data gf neces*sary B

Method, -
2. Write Ppseudo-code to -
Method. 6]
3 D1scuss the 1 Imltatlons of Ne d 3 I
e equation. .. i ‘ 2o , : [4] B
4, Use Gauss Jordan method to ﬁnd the mverse of foHowmg matrxx A . [8]
A=} 1
pute the dommam Elgen value of, the followmg matnx usxng Pewer Method R [8] ‘
| 4 57 RS LR e R
|4 36 | e B 4
56 5 | ou
6 he followmg table estunate f( 1. 6) using Newton s: forward mterpolatmn method~ : "1 ,[8]*'
et S | L | 14 18 J22] @~ |
R f(x) 349 482 596 657 o R S S
7 Esumate y(5) from the followmg data usmg Cllblc Sphne Interpolatlon techmque R - .‘ 8] -

Lx.v 274768 AR
yi4]s ‘-._7 B

Wrzte a hlgh lf:ve:1 Ianguage (C/C++/FCDRTRAN) program tb compl

i

ete Largrange s

interpolation. B gg L :
8. Find approx1mate Values of y'(3) and y"(3) from the followmg ﬁmctmn R [4] )

Il zT7s T 135 47 DR L

y 55‘3‘ | 5.74 »1\462 f 2.96 2§9 NG SN S -

9. Evaluate f tan” X dx usmg Romberg method con‘ect up to 3 dec;lmal places R T 6]

0<x<2by dividing the interval into four sub- mtervals using the finite difference. method.  [8]

11. Write pseudo-code to solve an initial value prob}

em - (first order ordinary dlfferentlal
equation) using the Runge— Kutta fourth order method. _

| 4 | - [4]
12. Solve the equation Vy= ~10(x? + y? +10)over the square with sxdes Xx=0=y,x= 3= yoo :
. Withu =0 on the boundarv and mesh length=1 o1 o]
LTI o : i
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Candidates are required to give their answers in their own words as far as practicable.

Attempt AUl questions.
The figures in the margin indicate Full Marks
Assume suitable data if necessary.

AN NN

Find a real root of the following equation, correct to four decimals, using the False
Position method. ' [6]
x3 —5x —sin(x) - 6=0

Pt

2. Derive analytically the iteration formula for Newton-Raphson method to find a real root

of a non-linear equation. : [4]
3, Write an algorithm to find a real root of a non-linear equation using the Bisection

Method. [6]
4. Solve the following system of linear equations using the Gauss-Seidal Iteration Method. [8]

O%; 42, — 3y = 10
Sx, + 11x5 + 2x, = 30
X3 + 3x3 +Txy = 25
le + 8xZ‘ - ZX4, =15

OR
Write pseudo-code for solving a system of linear equations using the Gauss Ehmmauon :
. Meythod.
"5, Find the dominant Eigen value and corresponding vector of the following matrix using

" the Power method. 8]

1 4 3
4 2 7
2 6 5

6. Evaluate f(2.5) from the following data using Newton’s Divided difference interpolation
formula: [8]

x 1 2 3 4 ] 6
fo | 8% (92163 [ 356725 | 1324

7. Fit the following data to an exponential curve of the form y = ab™. [8]

x{2141618 {10
Y1216 125]115(300

8. Find y’(0.2) and y**(0.2) from the following data: [5]

x] 041 ] 02 ] 03 | 04 | 05
v | 26 | 82 | 154 | 256 | 37.8

9. Evaluate the following using Gaussian three point formula: : 51
v A ,
f x sin(cosx) + 2 dx
]



10. Solve the following initial value problem using the Modified Buler’s method for

0 <x <0.6 with an interval of 0.2 ‘ : (6}

Jr = sinx+cosy;  y(0) =3

" 11. Explain the technique of solving a two-point boundé;'ry value problem using the shooting . A

method. ‘ _ 6]
12. Solve uxctuyy= 0 for the following square mesh with boundary conditions as shown in the
figure, ‘ . ) ' I - [10]
0 25 50 100
100
100
100 -

Kk
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions. ,
The figures in the margin indicate Full Marks.
Assume suitable data if necessary. :

How do we obtain a real root of a non-linear equation using Secant method? Explain
graphically and hence deduce the iteration formula.

Write an algorithm to find a real root of a non-linear equation using Bisection method.

3. Find a positive real root of sin(x) + cos(x) + e*- 8 = 0 correct up to 4 decimal places using
" Newton-Raphson method.

Solve the following system of equations using the LU Factorization method.

4x+3y+z=33
2% + 5y + 3z =41
2x +y+5z=47

‘.,Obtain the n{lmerically dominant Eight value and corresponding eigen vector of the
following matrix, using power method. :

1 3 -1
3 2 4
-14 10

From the following data, find the cubic polynomial between X = 3 and x = 4 using the
natural cubic Spline interpolation technique.

x1213|4]5]6
y|5]61413(2

OR
Write a program in C to numerically interpolate a value from a given data set using
Lagrange’s interpolation formula.
Fit the following set of data to a curve of the formy=a e

< 11121314]5|1 617138
y,23457101530

A slider in a machine moves along & fixed straight rod. Its displacement x cm. along the
rod is given below at different instant of time t seconds. Find the velocity of the slider and
its acceleration when t = 0.2 seconds.

t 0.0 0.1 0.2 0.3 0.4
| x | 30.13 31.62 | 32.87 | 33.64 | 33.95

4]
[4]

(6]
(8]

8

(8]

(8]

[4]




9. Evaluate the following integral correct to three decimals using Romberg’s method. [6]

4
J[4+ <50
X
2 & ' : ‘
10. Using the finite difference apprcximation, solve the folloWing boundary value problem
for three interior points. ' [8]

y'+y'-3y = sm(x), with boundary t.aO!ldIﬁOIlS y(2)=3 and y(4)=4 |

11. Write pseudo—code to solve an initial value problem (first order ordmary dlfferentlal
equahcn) using the Runge—Kutta fourth order mcthod g : g [6]

12. Solve the Poisson’s partial differential equatzon U+ Yyy —~10(x +y +10) over -»’

region 0 <x <3 and 0 <y <3 with boundary conditions: ‘ '[10]
u(0, y) 0,u(3,y) =0,u(x,0) =0 and u(x,3) =0 Assume mess le:ngth =]

HAok
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Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions. :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

What is error? Explain absolute, relative and percentage error, with example. [4] .
Write an algofithm to find a real root of a non linear equation using secant method. [61
Find the cﬁbé root of 30, correct to 3 decimal places using Newton-Raphson method. 161
# slye the following system of linear equations using factorization method. [8]

2X, +6x, +2%x; =23
~ OR

Write pseudo—code for solving a system of linear algebraic equations using the

 Gauss-Jordan Method. ; :

Determine the dominant Eigen value and correspohding vector of the following matrix

using the power method. - o N - 18]

W N N
N I @)
0 B~ W

Develop pseudocode to interpolate the given sets of data using Lagrange interpolation
method. - ‘ : [6]

Using the cubic spline interpolation technique, find the cubic polynomial between x = 2

* and x = 3 from the following data and also evaluate y (2.5): | _ [10]

9.

10.

1L

12.

x| 0|1 12 (3|4
y2-6-8‘24

The distance y covered in time t by an object moving in a straight line is given below;

approximate the velocity att=1 second and acceleration att =35 seconds. 41

tinseconds) | 0 | 1 | 2 | -3 4 5
y(inmeters) | 0 | 15 71 | 143 | 245 | 367

) . o :
Compute J; dx using Romberg method correct upto 3 decimal places. - [6]
Solve the equation y" = x+y with the boundary conditions y(0) = y(1) = 0, using finite
difference method, taking four sub intervals. ‘ ' , A [10]
C . ) . . . . . 0u 2 6211 C
Derive Schmidt recurrence formula to solve one dimensional heat equation a0 =C pel [4]

Solve the Poisson's equation V2u =8x%y’ for the square mesh 0 <x <3,0< y < 3 with

u=0onthe boundary and mesh length=1. S 8] -

ke
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|

{

1. Generate the forward difference table from the following data: v ' -
oo X 0 1 [ 2 3 4 | 3 6
. . fx) | 0] 32247 [ 33 143 | 207 | 301 .
o 2. Derive iterative formula for Nawtcn~Raphsonm’ethod using Taylor-series. -~ - : 4]
3. Find a root of the equation X—45-9=0, using bissction m.

4]

R

ethod, correct upto three decimal places. - . [g]
4. Solve the followirig system of linear equations using the factorization method, . : s
: Lo - 2%42y+32=17 » - _ |
LA ~ e C L 3xd2yz =12 e , o
Co ‘ Sx+2y+2z =18 _ ' - .
- . orR . | '
.- Write the Pseudo-cods for solving a system of lin
5. Find the dominan
o method, - L

ear equations ising the Gauss Jordan Method. .. 0
t Eigen yalue and ‘comresponding Eigen veotor. of the ffoll-gwing;;matcix‘,.usmgn,the,,@l?gwér: -

1 =273
i o 329 | S e R ;
‘ 6, 'Usinﬂg‘ Lagange‘i;itarpolatim formula, find the value'of f{1.3) from ffollow;ing data’.

Y i Tam | 413 ] o b |

7. Estimate the co-efficients of y

= ax+b for fthe following data using least square method. - [8]

X T =20 [ 10 T 03 [ 20 [30 ] 55 ]
LY 04 | 12 135160 | 74 11.0 |

~ . ‘ S 0
8. Derive the expression for evaluating derivative by forward difference method, - -4 o
. ] ‘

9. Evaluate fﬁ-—-—é- using Simpson’s 1/3 rule taking unit interval size, .
- X L '
: 04T :

6

10. Solve —dl = y-—ﬁ—',y(O) =1.5m the range 0<x<0.4 taking h = 0.2 using Modified Euler's method,

performing iteration for an accuracy of four decimal places in each step.

1. Solve the elliptic equation u+ u,
_ inthe figure below,

 [10]

= 0 for the following square mesh with boundary. conditions as exhibited o
e ' L [12] -
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1, Using the divided different table, show that the following data satisfies a cubic -
polynomial. . _ [4]
41.5 ‘
2. Write an algorithm to find a real root of a non-linear equation using Bisecﬁon Method. [61
3. Find a real root of the following equation correct to three decimals using the Secant
method. €% =sinx , [6]
4. Solve the following system of linear equations using Gauss—Seidel‘s method (8]

X1 -X2- 2X3 +10%x4=-9
10%y 2% X3 X4 = 3
—2X1—+10X2- X3- K45 15
xRt 10%; - 2x4 = 27
~ Your answer must be correct t0 three decimal places.
OR

. Write pseudo~code 1o solve a system of linear equations of N unknowns using the Gauss-
elimination method.

5. Obtain the nuinqﬁcally dominant Figen value and . corresponding eigenvector of the

o 5 -4 -3
following mafrix using Power Method. | 10 12~ 6 (8]
. . ~20 4 -2 o
6. Usihg the Cubic Spline interpolation technique,mestimate the value of y(9) from the' :
following data: v B . : (81
7. o a curve of the form ¥ = a ™. " [81
3. A rod is rotating in a plane. The following table gives the angle © (radians) through which |

the rod is turned for various values of the time t second: . 4]

Calculate the angulai velocity and the angular acceleration of 4he rod, when t = 0.2 and
1.0 second. ' '



9. Derive simpson's 1/3 rule for integration, Evaluate the following integral using Simpson's
1 e* |
1/3 rule, taking h = 025 [
. 0% +]
10. Solve the following boundary value problem using the finite difference method by
5 . _

dividing fhe interval into four sub-intervals. -gx—{ =sinx+y; y(0)=3; y)=4 [8]

dx , N )

11. Write pseudo-oode to solve an initial value problem {(flrst order ordinary differential
equation) using Euler's method. ’ o t 4]

12. -S‘olvé the Poisson's equation uy, + Uy = -8lxy, 0 <x < 1,0 <y<1 with boundary
con_dition:u(O,y)=u(x,O)=Oandu(1, )=u(x,1)=100; taking h = 1/3. , .10
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1. Explain water balance equation through hydrological cycle. [4]
2. a) Describe the procedure of estimation of mean rainfall over an area using Thiessen
Mean Method. [4] .
b) Annual Precipitation of station X and average of the 15 surrounding stations are listed
below. Examine the consisténcy of the station X. In which year, the change in regime
observed? Make adjustments in the rainfall data wherever applicable. [8]
Year 2022 | 2021 | 2020 | 2019 | 2018 | 2017 | 2016 | 2015 | 2014 2013
Rainfall at station | 173|290 |225 |246 |260 493 320 |305 |340 |437
X (mm)
Average Rainfall | 234 | 333 236 1251 |284 |361 {282 |240 |265 |302
at  surrounding '
stations (mm)
3. a) HO\;“* the infiltration of soil can be measured by laboratory method? Elaborate
Horton’s equation with neat sketch. - ‘ - [443]
'b) The mass curve of an isolated storm in a 500-ha watershed is as follows: 7]
Time from start (hr) ol2 |4 |6 |8 |10 |12 |14 |16 |18
Cumulative rainfall (cm) | 0 ] 0.8 26128141173]/108]11.8][124]126
€ the direct runoff produced by the storm is measured at the outlet of the watershed as
0.340 Mm®, estimate the ¢ - index of the storm and duration of the rainfall excess.
4. a) Calculate the flow discharge of a river from the following data using area velocity
- method using Mid sectional area. ' (8]
| Distance from bank (m)|0}15 |30 145 60 |75 9.0
Depth of flow (m) 00.75]2.50 | 3.50 | 2.30 0.80 |0
Velocity 0.2 depth - - 0.6510.900.50 | - -
Velocity 0.6 depth 0035 - - - 0300
Velocity 0.8 depth |- 1025]040]020}- |-
b) Establish relationship between sainfall and resulting runoff for a large catchment.
Poinit out the factor affecting runoff from a basin. [3+3]
5. a) From the given hydrograph below, answer the questions: [6]

(i) What is the total amount of rainfall and average rainfall intensity?
(i) What is basin lag time and time of concentration?

(iii) What is the total time base of flow?
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Follo‘wiﬁg‘ are the otdinates of hydrograph from a'cétchm'ént. area of 770 km® due to

6-hr rainfall. Dérive the ordinates of flood ,hydrographudugto 3.3 cmand 5.5 cm
RO ST 8]

effective rainfall of duration 6-hr. -

Time (h) 016 12 18 124 |30 |36 |42 |4s |54 [e0]es 72

Discharge 1401 65215 | 360 | 400 | 350 | 270 | 205 145 [ 100 | 70 | 50 | 40

. Make suitable assumptions regarding the base flow. .

A catchment area has the time of lc‘zoncentrat.ion‘of 20 minutes and an area of 20 ha.

Estimate ‘the peak disch rge corresponding to 25 years return period. Take runoff

,\doéfﬁbie,nt of 0‘25«.‘1’1‘1‘1‘3 intensity durati‘cn“frequency “curve for. the "storm, can be

expr‘e‘s’s‘ed;in cm/h by: i . : :
1=KT/(D+a)". Take K = 6.93, x = 0,189, 2=0.50 and n=0.87,

b)

Cmimew) o [12[24]36 48 160 |72 |84 |96 |108]120]
UInflow (cumee) | 42 | 45 | 88 | 272 | 342 | 288 | 240 | 198 | 162 | 133 | 110

Aﬁhydraulic“stru‘cture 'has‘beende'siygned for“afdischa‘irget.éf 350 m3/sFrom the 25
years annual flood series data, the.mean and standard deviation are 140 and 65 m*/s

respectively. Calculate the return period for the design flood by using ‘Giimb‘el’s‘,
‘method. Take reduced mean variate and reduced standard deviation for this series as

0.5299 and 1‘,0876‘ respectively. G
Discuss application of p‘robability‘pl‘ots with ﬁgﬁre. -

‘The inflow hydrégraph readings for a stream reach are given below for ‘which the

Muskingum coefficients of K = 36 hr and x = 0.15. Route the flood through the redch
and determine the outflow hydrograph, Also, determine the reduction in peak and the

time of peak of outflow. Qutflow at the beginning of the flood may{be“takenf‘és the -

same as inflow.

BTy

[5]

e

6]

81
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‘Describe Hydrological cycle. Discuss about the uses of Engineering Hydrology. [2+2]
8) What are the different method for the presentation of rainfall data? Explain any two
methods. ’ (4]
b) Following are the data of a storm as recorded in a tipping bucket located at Lumle
(Lat: 28.3°, Long: 83.8°) for 1.5 hours: [4+6]
Time from beginning of | 10 |20 |30 |40 50 |60 |70 (80 |90
storm (minute)
Cumulative rainfall(mm) 1.616.6113.81202 (242384468 |49.4]50.8
(i) Plot the hyetograph of the storm.
(i) Plot the maximum intensity duration curve of the storm.
a) Describe Penman’s methods to estimate daily PET. 1s]
b) Ina 120 minute storm the rates of rainfall observed in successive 20 minute interval
are 5,8,15,12,9 and 2 mm/hr. Assuming the ¢-index value as 2.5 mm/hr and an initial
loss of 0.5mm, determine the total rainfall, net runoff and w-index of the storm. [1+2+5]
- a) Find the drainage density, average length of overland flow, form factor and channel
slope for a basin with the following data: Area of Basin (A) = 140 sq. km, Distance
between the outlet to the farthest point (L) = 21km, elevation difference between the
outlet and the farthest point (h) = 1090m and total length of the channels of all order
(Ls) = 654 km. [4]
b) Define Rating Curve and explain the use of Rating Curve. {3]
¢) Following data is the discharge measurement of Jhiku khola using stream gauging,
compute the discharge of Jhiku khola. {8]

Distance from left bank (m) | Depth (m) | Velocity (m/s)

At0.2d | At0.8d

0 T - -
15 1.1 0.7 | 042
3.0 27 | 085 | 063
5.0 1.9 075 | 054
75 | 09 | 065 | 046
100 0.5 045 | 035

125 ; - -




5. The ordinate of 4-Hr UH are given:

Time(h) 0|2 | 4 | 6| 8 [10] 12|14

16

18

2012224

- UH (m“”/s)

Ordmateof 030100 | 150 200 | 160 | 120 | 80

40

30

20 )

A catchment has rainfall of 3.2, 3.0 and 5. 0 em in three con
~Assuming an average ¢ index of 1,25 cm/ht. and base ﬂow of river is 40m®/s, detennine

the flood hydrograph of the catchment.

6. a) Prove that for a large sample as per Gumbel’s dlstnbutmn the mean annual flood will

have a return period of 2.33 years.

b) From the analy31s of available data on annual flood peaks of a small stream for a
perlod of 35 years, 50 years and 100 years flood have been estimated' to be
1660 m*/s and 740m’/s. Using Gumbel’s method, estim
~stream. (Takc Yn=10.54034 and S, = 1.12843 for n= 35

'7 A dramage basin has the follovvmg charactenstlcs
Area'= 180 kin’
Storage constant = 10hrs

Tmc of concentratmn "8 hiours

~The inter 1sacnrones ama distribution are as follows

secutive two hours period. .

ate the 200 years ﬂood for the -
years) :

Travel tlme (hr) - 10-1 1»2 2-3

3-4

4-5

5.6

|67

' Inter 1sochrones area (km®) | 14 | 38 | 28

36

30

20

‘1‘,0

Determine the 1nstantaneous unit hydrograph (IUH) for this catchment

A

[14]

(4]

(8]
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As a civil Engineer how do you justify the need and importance of Engineering

Hydrology for the design of Bridge? 4]
a) Explain a procedure for checking a rainfall data for consistency. | (4]
b) Calculate the maximum intensity of rainfall for 1hr, 3 hr and 5 hr with following data.  [8]
Dution | 7 |8 |9 101112 1]2]3]|4|5]6]|7]8
am |am |am |am |am | am |am |am | am | am | am | am | am | am

Rainfallmm) | 10 | 8 | 6 |12 51012 }5 |8 (12]7]6]0|0
a) Derive the expression for potential evapotranspiration using Penman’s method. (61
b) Following data represents the temporal distribution of rainfall in Bagmati Basin for

the duration of 8 hrs. If surface runoff generated by the rainfall is11.6 cm calculate the

infiltration index. Assume no initial losses. [6]

Duration (hr) 1 121(3/ 4516178
Rainfall perhr (cm) 0.8 | 1.81314.613.6 322} 1]

a) Write the equation of rating curve and explain it with figure. How daily discharge

hydrograph is obtained from daily stage hydrograph? [6]
b) Calculate the flood discharge of Marin River at Kusuntar by slope area method using -

following data: , ‘ v 18]

Upstream | Downstream
Flow area | 175 m® 224 m*
Wetted Perimeter 75 m 166 m

Reach Lengfh =120m

Fall in water surface elevation =1.46 m

Manning’s Coefficient = 0.1
a) What is Unit Hydrograph? What are its assumptions and limitations? Describe the

method of base flow separation.’ [1+3+2]
b) Derjve 2-hrs hydrograph from followin’g 4 hrs unit hydrograph using s-curve method: [8]

Time(r) 0] 2 | 4 | 6 | 8 | 10|12 ]14/16]18]20]22|24

Ordinates of 4 { 0] 12.5]62.5{130}175|1801140(90|50{25{13|3 | 0
hr UH




6. a) The observed annual peak flood for Lothar River from 1989 to 2009 are as follows:
Year 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 1998
Peak: © [ 419 | 320 |65 150 (1170 {392- |86 | 74.7 | 219 | 142
Discharge(m®/s) _ i

- Year - 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2007 | 2008 2009
Peak 787 1245 539 692 {245 [293 |58.5 | 774 | 672 208
Discharge(m®/s) '

Find the flood value with return period of 30 years using Gumbel’s Method. [ Use
Reduced Mean = 0.5236 and Reduced Standard Variation = 1.0628 for sample size of
20]. What is the return period of peck flood occurred on 19897 ’

b) Describe Rational Method for estimation of flood, its assumpations and Limitations. ~

7. a) What s flow routing ?Explain its importance.

b) Route the following flood hydrograph at Chovar of Bagmati River using Muskingum
method having coefficient k = 10 hr and x= 0.2. Following is the inflow hydrograph
with outflow of Chovar at the start is 6Om3(s.

th) | 0] 6 | 12|18 | 24 |30 | 36 | 42 | 48|54 | 60
Inflow(m’s) | 60 | 120 | 480 | 660 | 460 | 260 | 160 | 100 | 90 | 60 | 40

Kk

(10]
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{. Discuss water balance and water budget analysis in hydrology.

2. a) A catchment has six rain gauge stations. In a year, the annual rainfall in cm recorded
by the gauges are as follows: 240, 252.2, 228.3, 218.6, 275.3, 212.2. For a 10% error
in the estimation of the mean rainfall, calculate the optimum number of stations in the
catchment. ' :

b) Explain briefly the following relationships relating to the’ precipitation over a basin.
(i) Depth-Area Duration Curves (ii) Intensity-Duration Frequency Relationship.

3. ) “What are the advantages of double ring infiltrometer over single ring infiltrometer.

" b) Determine ¢-index for a watershed with catchment area of 0.8 km? if temporal
distribution of rainfall at different time duratiom are as the following table. Take
surface runoff as 92,800 m’. _

[ Duration (hr) 1123415161718
Incremental rainfall (cm) | 0.8 | 1.8 13.0]46]36]32]20]1.0

4. a) Write about the methods practiced in Nepal for estimating runoff from ungauged
basins. _ )

b) The following data is observed on a stream using current meter. The rating equation
of current meter is V = (0.05 + 0.3N) m/s, where N is rev/sec was used to measired
the velocity at 0.6 d depth. Calculate the discharge of the stream. :

Distance from bank (m) | 0.8 | 1.6 | 24 | 3.0 36 | 42 | 50 (58] 66
Depth (m) 05 1101162020118 11210600
No. of rev. 12 123 (27 33 [ 32 |28 |24 |14 | -
Time (set) 28 152 | 54 | 58 | S8 153 |50 |45 |-

5. a) The ordinates of 6-h UH of a basin are given as under,

b)

Timeh 016 11211824 |30 |36 42|48
Ordinatesms 0161212511018 | 61310

Derive the storm hydrograph due to a 3-h storm with a total rainfall of 15 cm. Assume
sitial Toss of 0.50 cm and ®-index of 1 cm/h. Take base flow of 4 m’fs.

Explain the concept of the unit hydrograph, What are the assumptions and limitations
of unit hydrograph theory?

[4]

[4]

[3+3]
[4]

(6]

8]

(8]

[2+4]



6. a)

Analysis of the annual flood peak data of a certain river covering the period of

. 25 years has the mean of 8520 and standard deviation of 3900 m3/s. The proposed

b)

water control project near this site has an expected life of 45 years. The policy
decision for project provides the reliability of 85%.

@) JUsing Gumbel’s method recommend peak discha;ge. Take yn = 0.5309 and
Sp=1.0915 o

(ii) Calculate the design discharge if factor of safety is 1.3 and also the corresponding
safety margin.

A rainfall storm for the duration of 20 mins, 40 mins and 80 mins are 40 mm, 70 mm,

90 mm and 100 mm respectively. If the slope of the catchment is 0.01, runoff |

coefficient is 0.7, maximum length of the travel is 1,100 m and catchment area is
3 km®, estimate the peak flow by rational method.

Explain briefly the basic principles involved in the development pf IUH by Clark’s
- method, ‘
A drainage basin has area of 157 km?, storage constant = 8h and time of concentration

b)

c)

Timeh | 01112 123134745 [ 5% 67
Inter isochrone area km® | 10 | 38 20 | 45 | 32 [ 10 | 2
Route the flood hydrograph. ‘

= 7h has the following inter isochrone area distribution data, '

Why flow routing is required? Explain Time-Area method of Routing,
* ko

[4+2]

[6]

[6]
[6]
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1. Discuss signification of hydrology in civil engineering application with appropriate
examples. . 4]
2. a) Explain about IDF curve and DAD curve. [2+2]
b) The annual rainfall at station X and the average annual rainfall at 18 surrounding
stations are given below. Check the consistency of the record at station X and
determine the year in which a change in regime has occurred. Determine the average
annual rainfall for the period 1952-1970 for the changed regime. [8]
lﬂ Year Annual rainfall (cm)
i Station. X | 18-stations' average
1952 30.5 22.8
1953 389 35
1954 437 302
1955 32.2 274
5’ 1956 274 252
1957 32 282 |
1958 49.3 36.1
m__;gggw___ﬁ_zm 18.4
1960 24.6 25.1 ___”l
1961 218 36 |
1962 28.2 333
1963 173 23.4 |
1964 22.3 36
1965 284 31.2
1966. 24.1 23.1 e
1967 26.9 23.4
1968 20.6 231
1969 29.5 332
[ 1970 28.4 264 |
3. a) Briefly explain the importance of solar radiation, relative  humidity,
evapotranspiration in relation to the hydrologic cycle. [2+2+2]
b) For the following rainfall-runoff data, determine the ¢-index and ordinates of
cumulative infiltration curve based upon the $-index. The watershed area is 0.2 km®: [6]

Time (h) 1 2 3 1415 6
Rainfall rate (cm/hr) | 1.05 128 10.8010.75 1 0.70 0.60
Direct R_unoff (mj/s) 0 30 | 60 | 45 | 30 15

olo|=

¢) Describe the procedure of calculating evapotranspiration by Penman's method. (51



=

a) How rating curves are developed? Also discuss permanent and shifting controls with
appropriate illustrations/figures.

b) A current meter (rating equation: V: (0.53N+0.05) m/s, where N = revolutions per
second) was used to measure the velocity,at 0.6 depth. If current meter readings at

various locations at a cross sections are as in the following table, calculate the
discharge in the stream. : :

| Distance from right bank (m) [0]1_ [3 |5 [7 19 il 112
Depth (m) 011221 {26 (2.0 [1.7 [1.1]00
0
0

No of revolutions 39 |58 | 112190 |45 [30 [0
Time (seconds) 100§ 100 ISQ 100110010010

. a) How the base flow can be separated in hydrograph analysis? Explain with figure.

b) A catchment area of 5 km? had the following rainfall pattern.

Time h 012 T4 Te T8 Ti0 [12 [14_
Cumulative rainfall cm [ 0 [ 0.60 [ 2.80 [ 520 | 6.60 | 7.50 | 9.20 | 9.60

If ¢-index is 0.40 cm/hr, construct the excess rainfall hjfetogréph and also find the
volume of direct runoff,

. a) A hydraulic structure is designed a discharge of 300 m*s. if available flood data is for

N years (reduced mean = 0.5224, reduced standard deviation — 1.1124) and the mean
and standard deviation for annual flood series are 140 m*/s and 50 m%s, respectively,

calculate return period for the design flood using Gumbel's method. Also estimate
90% confidence limit, if £ (90%) = 1.645. ‘

b) Consider rainfall storm in Melamchi during a recent flood event spanned for a period

of 100 minutes. Observed records showed that during the first 30 minutes, 50 minutes,
84 minutes and 100 minutes are 25 mm, 40 mm, 70 mm and 80 mm, respectively. If
catchment area of the watershed is 100 kmZ, length of the longest flow path is 6 km,

general slope of the catchment is 0.013 and runoff coefficiency is 0.6, estimate peak
flow using Rational method. ;

. What do you mean by flow routing? A drainage basin has the following characteristics:

Area =123 kmz, time of concentration = 14hr, storage constant = 10h and inter-isochrone
area distribution as below:

Travel time (hr) | 0-2 | 2-4 | 4-6 [ 6-8 [ 8510 [ 10-12 | 12-14 14-16 | 16-18

Inter-isochrone {4 |10 [21 |24 (18 |20 12 9 5

area (km?) ' ,
Compute the flood hydrograph by using clark's method.

# % %

!

[3+3]

(8]

[5]

(6]

[5+3]

(6]

[2-+6]
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Assume.suitable data ifecessary.

Expl'éxin the hydrologic cyclé in hature with the help of a neat sketch. 4

Discuss three different methods of determining the average depth of rainfall. over a

catchment : -

. -Following are the rain gauge observations during a storm. Constnict mass curve of
precipitation, _hyetograph and maximum- depth-duration curve.” ' -

Time since commencement.of storm(min) Accumulated rainfall (cm) |-

C 5 ' 0.1
o , 0.2
15 ‘ N 0.8
20 - , - 15

.25 ‘ L 0 18 .
30 ' ' 2.0
35 : . .25
40 , ‘ .27
45 ' _ 2.9
50 . ' 3.1

Discuss briefly mpthods i1sed to estimate evapdratioh from a lake. .

Following are the monthly pan evaporation data (Jan-Dec) near K_étﬁmandu in a certain
year it cm. 16.7, 14.3,17.8,25.0, 28.6, 21 .4, 16.7,16.7,16.7,21.4, 16.7, 16.7. The water

 spread area in a lake nearby in the beginning of January in that year was 2.80 _km2 and at

the end of December it was measured as 2.55 km?. Calculate the loss of water due to-

. evaporation in that year. Assume a pan coefficient of 0.7.

For ungauged basins, héw would you détemiiné»the monthly flow from rainfall? Explain
any two methods. ‘ B . S
The high flow water surface elevations of a stream at two section 10 km apart are 306.920 |
m ‘gmd 3 06.650 m. The cross-sectional area and wetted perimeters are as follows:

. [Section | Area(m”) | Wetted perimetér (rri) =
1 A - 733 1 - 26.80 )
B. 93.4 3023

~ Assume n = 0.02. The eddy loss coefficient is 0.30 for gra_duél expansion and 0.10 for

- gradual contraction. Estimate the discharge at the stream. Section A is upstream of B..

the different methods of base flow separation in hydrbgr_aph analysis.

Define flood hydrogréph, Direct Run.of Hydrograph (DRH) and Unit Hydﬁgraph. Write 4'

NCRN

I

6

6

(6]

]

(8]

(8],



method. ‘

L _Tme®n [0l Z T a T & 101 12
' Ordinateson'-h»UH 01214878114 | 7 54

9. The ordinates ofa 2-h UH are gi\‘zen ‘below. Derive the ordinates of'a 3:h UH By S-éurve L

3

- limitations and appropriate uses of these equations,

: '_ 10. Write fhe»equations of ﬂodq prediction by rational and empirical methods, Also write thé,

11. For *a,'lrix'fér the estimated ﬂood‘peaks for two fetur_‘n‘ periods by'.théuse of Gumbel’s.
method are given below: R R S '
) [ Retum period (yrs) Peak flood (ms) -
100 . 1020
50 -850

' ~ What flood discharge in this river will have a return period of 500 yrs?-

12. A drainage basin Has the following dharacteﬁéﬁc_s: Area = 120 km?, time of concentration

= 14 h, storage constant = 10 h and inter-isochrone area distribution as below: B

Ijavexﬁmc-am) 102 12-474-6[6:8]8-10| 10-12] 12-14 14-16]16-18]

a Interlisochrqne atea (km) | 3 | 10 . 20126 | 18] 18 ',‘:13 8. 4
'Compute the flood hydrograph by using Clark’s method. '

yoR

NGE
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. ‘

The figures in the margin indicate Full Marks.

Graph paper will be provided.

Assume suitable data if necessary.

What is 2 hydrologic cycle? Why do we need to study hydrologic cycle and water budget

equation? :

a) What are common causes of inconsistencies in rainfall data? Please demonstrate
.applications of mass curves with appropriate illustrative examples.

b) Mean and standard deviations of annual rainfall estimated based on seven stations in a
~catchment are 143 mm and 31.6 mm, respectively. For a 7% error in the estimation of
mean rainfall, do we need additional rain gauges in the catchment? If yes, what are
the minimum numbers of additional rain gauges required to be established in the

watershed.

a) A reservoir of a hydropower project has a surface area of 2 km?. Estimate volume of
water evaporated from the reservoir in March (30 days), if temperatare = 25°C,
relative humidity = 70%, wind speed at 2m above the ground surface is 12 km/h, and
saturation vapor pressure at 25°C is 23.76 mm of Hg. Take Meyer’s coefficient as

0.36.

b) Daily (24-hrs) rainfall observed over.a catchment of 1 km® is 10 cm. A Horton’s curve
 with a coefficient (K) of 0.5.hr"! indicated an initial and final infiltration capacities of
0.8 emvhr and 0.3 cm/hr, respectively. If an evaporation pan (pan coefficient = 0.7)
installed in the catchment indicated 0.5 cm drop in the water level during the 24 hours
ofiits operation, determine runoff from the catchment. ‘

a) During a flood flow the cross section of area of a river were measured as 60 m? for w's
and 45 m? for d/s at two sections 6 km apart. Wetted perimeters of these sections were
18 m and 14 m respectively. Elevation difference between ws and d/s bed of the river
was 0.45m. Estimate the flood discharge of the river. Take Manning’s rugosity
coefficient = 0.025 and eddy loss coefficient =0.15. - -

b) Explain the methods practiced in Nepal for the estimation of runoff from an ungauged

basin.

a) Discuss how different factors affect flood hydrograph. What are various methods for
 baseflow separation? '

b) Observed streamflow in a catchment (Area = 600 km?) from a storm event of 4 hours®

duration tabulated héreunder7 If baseﬂow is 10 m/s, derive 4 hr unit hydrograph.

Time(hr) Tol 418 |12 1620 [24]28]32]36]40,44]48

Observed flow (m’/s) | 10 | 100 | 230 | 190 | 130 | 100 | 70 60150(30]20]15]10|"

[143]

[3+3]

51

31

B

)
[6]
(3+3]

18]



(i) C_alculate' sample mean, sample standard deviation and sémp]e coefficient of

skewness. . ‘ o
(i) What would be the probability of the flood of magnitude 250 m*/s occuring in the
-next year? g oo ' A
| Year 12000 [2001 [ 2602 | 7003 | 2004 2005 | 2006 | 2007 | 2008 ] 2009

- | Discharge (m/s) | 33.9 | 317 31.5 {596 505 [386 [43.4 287 132.0 |51.8
. Reduced mean 7,=0.4952, Reduced Standard Deviation (c,) = 0.9497.

b) Define the terms exceedance probability, re'currénce interval and frequency factor. '['6]

. .2) What are the processes that Clark’s method considers in the transformation of excess

precipitation to runoff? How are they achieved? - _ {31

b) Route the following hydrograph through a river reach with routing parameters K and
x as 10 and 0.20, respectively. Take outflow discharge at the start of inflow flood as
5 m/s. Also estimate attenuation and lag of peak. : - [6+2)]

[ Tmetn) [0 [5 [10[5205B135075% 40
Inflow (m%s) | 5 | 10 | 30 45140 13018 12 | 8

o

. a) Using given data for éannuai discharge in a section of a river from year 2000 to 2009f . [6+4]
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v Candidates are required to give their answets in their own words as far as practicable.
v Attempt All questions. :
v The figures in the margin indicate Full Marks,
V' Semi-log graph is provided.
v Assume suitable data if necessary.
1. a) In a certain catchment, inflow rate into the catchment due to rainfall is given by
- equation I=2t s, If loss n the catchment is neglected, determine the change is
storage in catchment with in 3 hr duration. . [4]
b) Justify the uses of Hydrology in Engineering Design. [3]
2. TFor a station A, the recorded annual 24 hr maximum rainfalls are given below. 4 [8]
Estimate the 24 hr maximum rainfall with retum periods of 50 years by using provided B
semi jog graph. :

Year 1950151 152 153 | 54 | 55|56 1157|5859 60 | 61 |62 )63 64 65
Ppt (cm) | 13.0 ]12.0 7.6 {14.3 16.0/9.6 [8.012.5]11.2{ 8.9 { 8.9 7.819.01102{8.5|7.5

3. a) Calculate PET for May month by Penman method.
Mean monthly temperature = 20°C
‘Mean RH=75%
Meén Sunshine hoar =10 hr,
Potential Sunshine hour = 13.5 hr.
Wind velocity at 2m height = 8 km/hr.
Albedo=0.028
Upper terresirial solar radiation = 14.4 mm of Hg/day
Latitude = 27% Longitude = 86°
Saturated vapour pressure at 20°C = 11mm of Hg
Slope of Saturated vapour pressure = 1.42 mm/°C [81

b) A storm with a 15.0 em precipitation produced a direct runoff of 8.7cm. The time
distribution of storm is as follows.

Time from start (hr) 1 2 3 4 5 6 7 8
Tncromental rainfall in each hr (cm) | 0.6 }1.35 | 22513451 27 | 241151075
Estimate the ®-index of the storm. : {51
4. @) Define catchment. What are the factors affecting runoff from a catchment? [1+5]
b) For the purpose of discharge measurement in a stream by Slope-Area method the
foltowing data has been obtained. 18]
/S Section Middle Section /S Section

Area (m’) 105.75 102.63 96.63

Wetted perimeter (m) 64.25 60.20 A 58.00

Gauge Reading (m) 315.5 - 315.15

Manning's Roughness 0.025 0.027 0,029

Determine the stream discharge for length between U/S and D/S sections as 260 m
 assuming coefficient of contraction Keas 0.1,
¢) Define shifting control in stage discharge relationship. What are the causes of shifting

control? [1+2]



5. @) Deﬁizé umt hydmgrapﬁs; and explain the uses ofhydmgmph.- o

- @) Inthe time series data of annual peak flood for 75 years, the mean and standard

 yn=0.556and $,=1.189 (for 75 yrs).

» A drainage Basin has the following characteristics: | e [6]

b) The ordinates of a 4 hr UH of a basin area of 300 kn’. Three hundred square km
. measured at 1-hr internals are 6, 36, 66, 91, 106, 93,79, 68, 58,49, 41, 34,27, 23,17,
13,9, 6,3 and 1.5 m¥s respectively. Obtain the ordinates of 3 hr UH of the basin

. u_singﬂaes-cur\(etechnique.k R S R

deviations are found to be equal to 5561 m'/s and 1718 m¥/s respectively. Using

i) Determine the peak flood for 0.4% probabiliiy of exceedence by Gumbel's |
- method. i ‘ : L T e
i)y Compute 90% confidence limits for above floods, using f(c) ='1.6 for 90%
confidence level respectively. o B ,
b} Explain the rational method of determining the floods. Also Write down its

limitations, [61

Area =110 Km?, Time of concentration= 18 b, Storage time constant = 12 h and ’intgr-

_Trave] Time (h)

isochrones area distribution as below: - N
' 0—2 24 1 46 | 6-8 ] 8101 10-12 { 12-14. » 14-16 | 16-18

 Inter-isochrone area (km®) |

. Determine the Clark's 2h-TUE for this catchment.

9 120 [ 2T 16 "18"j1{)‘ . 8 | 4

*hk
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. ‘
 The figures in the margin indicate Full Marks.
Semi-log graph is provided.
Assume suitable data if necessary.

a) In a certain catchment, inflow rate into the catchment due to rainfall is given by
- equation =2t m/s. If loss n the catchment is neglected, determine the change is

AN Y

storage in catchment with in 3 hr duration. . {4
b) Justify the uses of Hydrology in Engineering Design. 3]
2. For a station A, the recorded annual 24 hr maximum rainfalls are given below. % [8]
Estimate the 24 hr maximum rainfall with retum periods of 50 years by using provided
- semi log graph. :
, Year 1950151 152 153 154 ]55]56157]58]59]60]61|62]63]64]65
~ [Ppf(cm)|13.0]12.0] 7.6 |14.3]16.0| 9.6 | 8.0 {12.5[11.2/8.9 {8.9 | 7.8 9.0{10.2|85]7.5
.3, a) Calculate PET for May month by Penman method.
7 Mean'monthly temperature = 20°C
- MeanRH=75%
Medn Sunshine hoar = 10 hr.
Potential Sunshine hour = 13.5 hr.
Wind velocity at 2m height = 8 km/hr.
Albedo =0.028
Upper terrestrial solar radiation = 14.4 mm of Hg/day
Latitude = 27% Longitude = 86°
Saturated vapour pressure at 20°C = 11mm of Hg
Slope of Saturated vapour pressure = 1.42 mm/°C [8]
b) A storm with a 15.0 em precipitation produced a direct runoff of 8.7cm. The time
distribution of storm is as follows. ‘
Time from start (hr) 1 2 3 4 5 6 7 8
Tnoremental rainfall in each hr (cm) | 0.6 113512253451 2.7 { 24 | 1.5 {075
Estimate the ®-index of the storm. : [51
4. 2) Define catchment. What are the factors affecting runoff from a catchment? [1+5]
b) For the purpose of discharge measurement in a stream by Slope-Area method the
following data has been obtained. ' [8]
U/S Section Middle Section D/S Section
Area (m) 105.75 102.63 96.63
Wetted perimeter (m) 64.25 60.20 58.00
Gauge Reading (m) 315.5 - 315.15
Manning's Roughness 0.025 0.027 0.029
Determine the stream discharge for length between U/S and D/S sections as 260 'm
assuming coefficient of contraction Keas 0.1.
¢) Define shifting control in stage discharge relationship. What are the causes of shifting
controi? ‘ ' : - [1+2]




5. a) Define unit hydrographs and explain the uses of hydrograph.

b) The ordinates of a 4 hr UH of a basin area of 300 km?, Three hundred square km
measured at 1-hr internals are 6, 36, 66, 91, 106, 93, 79, 68, 58, 49; 41, 34,27,23,17,
13,9, 6,3 and 1.5 m¥s respectively. Obtain the ordinates of a 3 hr UH of the basin -

using the s-curve technique,

6. a) Inthe time series data of annual peak ﬁodq for 75[ yeafs, tﬁe mean and standard

deviations are found to be equal to 5561 m™s and 1718 m"/s respectively. Using

yn=0.556and $,=1.189 (for 75 yrs). R

i) Determine the peak flood for 0.4% probability of exceedence by Gumbel's
method. | :

if) Compute 90% confidence limits for above floods, using f{c) = 1.6 for 90%
confidence level respectively, - o

b) Explain the rational method of determining the floods. Also Write down its
limitations. :
7. A drainage Basin has the following characteristics: v » 5
Area=110 sz, Time of concentration =18 h, Storage time constant = 12 hand inter- _
isochrones area distribution as below: .

[6]
(6]

| Travel Time (h) ‘ 021 24 | 46 6-8 | 8-10 | 10-12]12-14 | 14-15

Inter-isochrone area (km*) | 3 9 20| 22 116 |18 '] 10 8

16-18

k¥

* Determine the Clark's 2h-IUH for this catchment.
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Assume suitable data if necessary.
1. Explain hydrologic cycle with neat sketches and justify its need in Engineering
Hydrology. )

9. The rainfall depth with time during a storm at a station is given below. Compute
maximum average intensities of the rainfall for durations 30 minutes, thr, 2 hr, and Shr .

and plot the resulting intensity duration curve.

[342]

[6]

Time

(hr)

06:00 | 06:30 | 67:00 | 07:30 | 08:00 | 08:30 | 09:00 | 09:30 | 10:00 | 10:30 11:00 | 11:30 | 12:00

Rainfall
(mm)

ol 6 | 6| s |8 s | o643 |20

3. a) Exfnlain the water budget and energy budget methods for estimation of evaporation.

b

The mass curve of an isolated storm in a 500ha watershed is as follows:

Time from strat (h) oT2T4]6(8110] 1214 ) 16|18

cumulative rainfall (cm) [ 0{0.8{2.6 2.8 | 4.1 73110.8{11.8112.4]12.6

If runoff measured at the outlet is 0.361Mm"° is baseflow, estimate the ¢-index of the
storm and duration of rainfall excess. Also determine W-index if the other losses in

the storm is 0.1 M.
Differentiate actual and Potential Evapotranspirations.

Following are the data of gauge and discharge collected at a particular section of the

river by stream gauging operation. _

i) Develop a gauge-discharge relationship for this stream at this section for use in
estimating the discharge for a known gauge reading. What is the coefficient of
correlation of the derived relationship? Use a =7.5m for the gauge corresponding

to zero discharge.
ii) Estimate the discharge corresponding to a gauge reading of 10.5m at this gauging

station. ‘
Gauge reading (m) | Discharge (m’/s) | Gauge reading (m) | Discharge (m’fs)
7.65 15 8.48 170
7.7 30 8.98 400
7.77 57 = 9.30 600
7.8 39 9.5 800
7.9 60 10.5 1500
7.91 100 11.1 2000
8.08 - 150 11.7 2400

[3+3]

[5+1]
(3]

[6+2]



b) Calculate the discharge in a stream by using mid-section method from provided data.
A current meter is used to measure velocity at 0.6 depth and calibrated as
. V=0.3N+0.004 , (2]
Distance from right bank (m) | 0| 2 | 4 6 9 1121511820
Depth (m) 0{05011.161190}22 |18 |11107}0!
Number of revolutions 0] 80 | 83 [ 130 ]121]116]/100}901 0
Time (s) 01170 | 1104 100 [ 100§ 100|100] 90 | 0
3. @) Define storm hydrograph, direct runoff hydrograph and baseflow. Explain the
methods to separate base flow strom hydrograph with clear sketches, - [3+3]1
b) Following are the ordinates of hydrograph from a catchment area of 770km? due to -
6-hr rainfall. Derive the ordinates of flood hydrograph due to 3.3cm and 5.5cm
effective rainfall of duration 12-hr, _ : 110]
| t (hr) 016112118124 130 36|42 |48 |54 |60]65]72
g;?ff)arge 40 | 65 | 215 | 360 | 400 | 350 | 270 | 205 | 145 | 100 | 70 | 50 | 40
6. a) Explain Rational method of flood predication . Also mention its limitations & uses [3+3]
b) Analysis of the annual flood peak of river of 21 years yielded a mean of 8520m’/s and
standard deviation of 3900m®/s. A'proposed water control project on this river is to
- have an expected life of 40 years, The acceptable reliability by the design policy is
- 85%. {(4+4]
1) Using Gumbel's: Me‘hﬂd recommend: the flood:, discharg for..‘f:ihis's:pmj,ect.‘,‘%Take
. C¥n0:5252 and' S,=1.0696 for 21 years. = IR
& =¥ u) What would the 80% confidence limit of the above ﬂood if f(c) 1.282 at 80%
‘ ~ confidence level. ‘
7.-a) Whatdo you‘understand by ﬂow routmg‘? e “ B A
b) A dramaﬂe basin ha° the following characteristics: ‘ U
Area =123 km?, time of concentration=14 hr, ‘storage - constant=10h - and - inter-
isochrone area distribution as below: .
 Travel Time (hr) 0-212-414-6]6-8]8-10]10-12 ‘12-14 14-16 | 16-18
Inter-isochrone area (km”) | 4 [ 10 [21 (24 [ 18 | 20 | 12 | © 5
Compute the flood hydrograph by using Clark's IUH ' (61
‘ sk
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a) Explain double mass curve method for checking a rainfall data for consistency.
b) What facters should be considered in selecting a site for stream gauging station.

c) The catchment area of a reservoir is 1600 ha. A uniform precipitation of 8 mm/hr for
2 hour was observed on particular day. 55% run off reached the reservoir. A canal
carrying a flow of Im’/s is taken from the reservoir. The rate of evaporation was 0.8
mm/h/mZ. Assuming seepage loss is 40% of evaporation loss, find the change in the
reservoir level for 6 hours, if the water spread of the reservoir was 45ha.

2. a) Explain the different methods of determining the average rainfall over a catchment

- due to a storm.

b) Calgulate the potential evapotranspiration from an area near Dharan, Sunsari in the
“* month of april by Penmans’ formula. The following data are available.
Latitude: 26°-49'N, Elevation (from msl) : 250.00 m
Mean monthly temperature : 22.5°C, Mean relative humidity: 75%
Mean observed sunshine hour: 10 hr Wind velocity at 2m height: 80 km/day
Psychrometric constant : 0.49mm of Hg/°C ~ Reflection coefficient:0.20 :
ey : 20.4mm of Hg, A: 1.24mm/°C b =,0.5%; H, = 14.9mm of evaporable water per
day ,
Mean monthly value of possible sunshine hour (N) : 12.7 hours
Nature of sunshine cover: closed ground green crop, where the symbols carry their
usual meanings '

3. &) The mass curve of an isolated storm over a watershed is given below.

‘Time from start {hr) Tolosl 1 11512 125] 3 {35{4]45]5
Cunmulative rainfall cm) [0]0.6]14]19(28]37/54]62[778]82

If the storm produced a direct run off of 3.8 cm at the outlet of the watershed,
estimate the @-index of the storm and duration of rainfall excess.

b) The ordinates of a 2-h UH are given below. Derive the ordinates of a 3-h UH by S-
curve method.

(6
[4]

[6]

o]

[6]

Time (hr) 012 4] 6 8 |10 | 12 1411618120122 |24

Ordinates of 2-h UH | 0 | 25 [ 100 | 160 | 190|170 | 11070130 (20| 15| 6 | O
(m’/s)

Calculate the flood discharge of a storm of 3h and 2h rainfall of 8 cm and 7 cm
respectively. Consider @-index 0.3cm/hr and baseflow 10m’/s.

[10]



4. a)

Compute the stream discharge with the following data.

Distance from leftbank [0] 2 [ 4 [ 6 [ 8 | 10 |12
Depth (m) -10912412211.0]06] -
Velocity at 0.2d -10.6109]07{0%]|04] -
Velocity at 0.8d -104[06]05]04]03] -

b) Explai’n briefly the basic principles involved in the developments of IUH by Clarks’

- ,

method.

Following coordinates are obtained from a stream gauging stations: (4m’/s, 9.55m),
(8m’/s, 9.75m) and (16m’/s, 10.15m). Determine the equation of rating curve and
compute the discharge in the stream corresponding to a stage of 10.40m.

Explain the MIP and WECS methods to determine the mean monthly flows of an
ungauged river basin.,

A bridge has an expected working life of 40 yeéis and is designedifor a peak flood of
100 years return period. Estimate the risk of failure of this bridge. If a risk of 15% is
acceptable, what should be the return period for it? ‘ S

- Route the following flood hydrograph through a river reach for which Muskingum
~ - coefficient k = 10 h and x = 0.2. At the start of inflow flood, the outflow discharge is
10 m*/sec. ’ - N
- [Time®  To0i[6 12| 18 24 [30 [36[42 4854

.| Inflow (m3/sec) | 14| 27 1 60 | 150.{ 135.] 115./ 85|65 |30 [ 15 |

dkk

(6]

[4]

(6]

[4]

[6]

[6]
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. a)

b)

9

* below.

Define hydrology and write on history of hydrometeorology studies in Nepal.
Describe with a neat sketch the principle of working of a tipping bucket type

_recording rain gauge. What are its advantages and disadvantages?

A catchment area has seven rain gauge stations. In a certain month the precipitation
record of station D could not be measured due to the failure of instrument. Estimate
the missing precipitation of D from the following data available given in the table

Stations TAlB|C|D|E|F G |
%Monﬂﬂy}’ t. (cm) 4‘ 2185176 - |52|88)097

‘Annualnormal Ppt. (cm) | 188 210 152] 175 | 246 | 270 | 228

In a 3.5 hr storm following rates of rainfall were observed in successive 30 min :
intervals as 4, 4, 12, 8.5, 5, 5, and 8.6 mm/hr respectively. Assuming ¢-index of .

4mm/br and the initial loss of 1.2 mm; determine the total rainfall, net runoff and W-
index. : '

Explain the use of a lysimeter in measuring evapotranspirdﬁon.

During a daily routine observation 10.8 litres of water was added to bring the water

surface in the evaporation pan to the stipulated level and the nearby raingauge
measured 3.6 mm of rainfall. What was the evaporation recorded for the day if the

" diameter of the pan is 122 cm?

During a high flow water surface elevations of a stream of trapezoidal section with
base width of 10m and side slope 2:1 (H:V) were noted at two sections A and B, 10
km apart as below. Find the flow discharge in the stream. ‘

[ Sections Elevation of Water Surface Remarks
2 Bed (m) Elevation (m)
'1 A 503.25 505.95 Manning’s Constant = 0.025
Eddy loss coefficient of 0.30 for
B 502.85 504.20 .
L } expansion and 0.10 for contraction.

b) Write the equation of the rating curve and explain with figure how the stage for zero

discharge is determined?

(5]

[6]

[6]
(5]

(5]

(8]

[6]



4. a)

The ordinates of 4 hr unit hydrograph are given below.

Time (br) 012]4 6 8 ]10[12]14[16]18]20]22] 24

4-hr UH ordinates (m’/s) | 0| 9 12128 1[40 52149136]29120113110( 0

b)

The storm has successive 2 hr, 4 hr and 6 hr rainfall of 2.5, 8.0 and 9.0 cm
respectively. ¢-index is of 0.15 cm/hr and base flow of 40m¥/s. De termine the 2 hr
UH and resulting flood hydrograph from above storm.

Annual flood peak flood of a river for 20 years yielded a mean value of 5460 m3/s

and the standard deviation of 2950 m®/s, The pmposcd hydrauhc pro;ect on this river

has an expected life of 35 years and reliability of project is 87%. - -

6] Usmg Gumbel’s method predict the flood dlbcharge for the project if the value of
yn =0.5402 and Sn=].1285.

(ii) What discharge is to be adopted if the safety factor for flood magnitude is taken as
1.5 and also determine safety margin on this basis.

< (lif)Caleulate the confidence limits at 95% confidence probability f{c) = 1.96
‘ 5’ Route the following hydrograph through a river reach for which K = 12h and X = 0.20. At

 the start of the.inflow flood, the outflow discharge is 10m/s also find lag of peak and lag

attenua‘fzon

[Time®@ |06 12]18]24 3036 248 [354].

112]

[12]

[10]

- [Ioflow 5[ 10120150 60 [ 55 | 4535 (2712015

Rk
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Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions. ‘

The figures in the margin indicate Full Marks.

Necessary tables are attached herewith. )

Assume suitable data if necessary.

Explain water budget equation. What is the role of water budget equation in hydrology'? [2-+2]

The annual rainfall at station X and the average of annual rainfall at 25 surrounding base . .-
stations in can are given below for the period of 36 years starting from 1941 [6+1+4+3]

i) Check whether the data of starting X is consistent

ii) In which year a change in regime indicated?

iif) Compute the mean annual rainfall for stations X at its present site for the given 36
year period first without adjustment and secondly with the data adjusted for the
change in regime. '

w) ;».;Cor_npute the adjusted annual rainfall at station X for the affected period.

' @) Starting from Horton's equation, derive an expression for total infiltration in time "t".

Also draw graph showing infiltration and total infiltration vs time. [4+2]

- b) Calculate the potential evapotranspiration from an area near Simara, Bara, in the

month of April by Penman's formula. The following data are available. [10]
© Latitude: 27'N '
Elevation (from msl): 107 m
Mean monthly temperatufe: 23°C
Mean relative humidity: 75%
Mean observed sunshine hour: 10 ‘
Wind velocity at 2 m height: 85 km/day '~ .
Nature of sunshine cover: closed ground green crop
Given: -
A: 1.27mm/°C _
Ha= 15.00 mm of evaporable water per day
| Mean monthly value of possible sunshine hour (N): 12.5 hours

- Saturated vapour pressure at 23°C = 21.04 mm of Hg



4 "a) Caleulate the flood discharge of a stream by the slépe area method given the
followmg data: . ‘ } A [12]

Upstream flow area = 3500 m?
Upstream wetted perimeter = 650
Upsiream velocity head coefficient = 1.17

¥

Down stream flow area = 3250 m?

Down stream wetted perimeter = 621 m

Down stream velocity head coefficient = 1.21

Falling difference = 0.4

Reach length = 1300 m .

Manning's coefficient n = 0.03

=+ b) Describe about the use of current meter accordmg to flow characteristics of channel. [4]
5. a) 'What is Unit hydrograph? What are assumptions and limitations of UH? [2+2]

b) Ina storm the rainfall of depth 0.7cm, 0.9cm, 0. 2cm, 1.0em occurred in four
successive hours. The storm hydrog"aph due. to this storm ‘has following hourly

ordinates: , (81

 ~05 44.5,110.5, 85.5, 102.8,94.0,38.4, 18.6, 10:9, 53 2.9,0.5m%s

tirly: ordmates ofunit. hydrograph
2-h ,H-rusmo?Scu ‘Met S

~+100- -years. and 500-year return period flood. of magmtude 9900 m3/s and 12100 m:’/s
’.~r:.»respect1vely The sample size is =30, [yn =0.536, s =1. 1124] e  ,' s [4+4+3+3]

i) What is the magmtude of 200 year and 1000 year ﬂocd'? ' '
~1i) What are 95% and 80% confidence limits for 200 year and 1000 year flood if
£(95%) = 1.96 and f (80%) = 1.28
i) A hydraulic structure of 25 year life was deszgned for 12300 m3/s peak ﬂow What is
the hydroiogic risk of the striciure? :
1v) What peak flow should ve :aken into, »onsweranun 11 yOU Want LhC btruc,tule 0 e
99% reliable for a structure life of 25 years.

7oA drainage basin has the followmg Characteristics. | 4]
Area =172 Km?, |
-Storage constant = 10 hour
Time of concentration = 8 hour
The inner-isochrones area distributions are as follows

Travel Time (hr) 0-i |12 |23 |34 |45 [56 |67 | 7-8
Inter-isochrones area (Km®) |12 [40 [26 |36 128 |18 |8 4

Detemline the TUH for this catchment,

EL L

6. :A*.‘nver whose annual ﬂood peak an be repres¢nte‘ fibe ‘Gumbel dlstrlbutmn":f has S L
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Explain Water balance Equation and explain each process.

[ NS

Candidates are required to give their answers in their own words as far as practicable.

A storm ccmrnenced\é.t?:'OO hours. The ordinates of the rainfall mass curve of this storm

in mm as recorded by a recording rain gauge at 15 minute intervals. are 0, 9.5, 17.0, 27.0,

40.5, 49.0, 63.0, 84.0, 95.0; 102.0, 110.0, 112.0 and 112.0. Plot the intensity duration
graph by computing the maximum rainfall intensities for durations of 15, 30, 45, 60, 90,

120 and 180 minutes.

{_12]_ N

3. 'a)- g Explain energy balance equation and derive evaporation equation using Bowen's ratio. - 41

e b)F or 4 §torm of 3 hours on 50 ha catchment, the Eainfaiirates are as follows:

[61 -

Time of rain from beginning (min): [0 [30 |45 75 1100 | 125

Rain fall rate (cm/hour): 10 25 |3.5 |20 |48 |52

1.8

150 1180 |
53

" If the ¢ index of this basin is 2.5 em/hour, calculate total rainfall, runoff in (cm).and

. peal discharge. :

¢) Explain interception and depression storage losses. How these losses are

during hydrological analysis.
4. a) Explain how stage discharge relationship is established.

estimated
[2+2]

(4]

b) Explain the procedure of stream flow measurement by area-velocity method. Also,

describe the mid section method for discharge computation using sketch and

equations.

[343]

b) What factors should be considered in selecting a site for stream gauging station. [4]

5. a) The 3 hunit hydrograph of a basin with an area of 20-km? at one hour interval are as
given below 0, 0.41, 1.38, 4, 7.72, 10.06, 9.24, 6.62, 4.57,3.86, 2.76, 2.07, 1.38,0.83,
10.41, 0. If rainfall excess with intensity of -2.0!@_/&1 for a period of 4 h followed

~ immediately by another 3 h stotm with an intensity of 1 cm/h occurs on the basin,
what is the peak flow produced by this rainfall and at what time after the

commencement of rainfall would this peak flow occur? Assume baseflow is

negligible.

b) A 6 h unit hydrograp}i of a basin has a peak ordinaie of 96 m’ls. thn the base flow -

fLo]-

in the stream is 25 m?/s, and when the basin has reached its minimum infiltration
capacity of 2.5 mm/h, a 6 h storm with 18.3 cm of total rainfall had occurred on the -

basin. What is the magnitude of the peak discharge in the flood hydrograph produced

by this storm?

[4]



6. 2) The annual peak dischargs of a river follows the Gumbel's extreme value distribution
. with 2 mean of 10000 ms and a standard deviation of 3000 m*/s. What is the

- probability that the annual peak discharge. is more than 15000 m’/s? What is the
 agnitude of the peak discharge with an. exceedance probability of 0.17 [Hint:

°¢=1'2-8.255T;B=_u~0.480‘ L Lo - R L]
S i 0.48 o | s

! b) Differentiate between continuous and discrete random variables. Give éxamples each “
... inhydrology. Give three formulae which are used to determine the return petiod. - [1+2+3] -
7. The-ordinates of the inflow hydrograph at 6 hr interval are'as follows:. - - - B £ 1 |

Time () (0] 6 | 12 | 18 | 24 | 30 36 | 42 | 48 | 54 | 60 | 66| 72 | 78| 84 | 90

Discharge [0-1:50 | 280 | 610 | 1290 | 1900 | 2130 | 1900 1600'| 1440 | 1060 | 780 | 500 | 370 | 220 130

 The discharge over the spillway Crest and the surchérgé storage above the crﬁsfff‘o‘r different
‘water surface elevations are as follows: SRR e e el g e e

) ’LWater, éurfac':é‘elévatioﬁ (m);:,;"s'140 (141 142 143 [144 = 145 146 o
| Ouiflow Discharge (m’s)_ [0 170 | 482 883 11360 |1905 }2500 | - ¢
| Storage x10%m’) " 10,00 150 350 [60.0 [95.0 |140.0 {2400 IR

i Detetmine:

1) Maximum reservoir l‘e‘v’el‘f 5
o 1i) - Maximum outflow rate
-+ iii) Reduction inthe peak -

LR

*."’" .
§
3
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v Candidates are i'equired to give their answers in their own words as far as practicsgor”
v Attempt All questions. A
v The figures in the margin indicate Full Marks. o ;
v Necessary fables are attached herewith. iy
v Assume suitable data if necessary.
1. a) Justify the importance of study of Hydrology in civil engineeriné work. | 4
b) The catchment area of a reservoir is 1400 ha. A uniform precipitation of 6 mm/hr for
2 hour was observed on particular day. 55% run off reached the reservoir. A canal
carrying 2 flow of 1 m?/s is taken from the reservoir. The rate of evaporation was 0.5
mm/h/m?®. Assuming seepage loss is 45% of evaporation loss, find the change in the
reservoir level for 6 hours, if the water spread of the reservoir was 45ha. [6]
£ Annual rainfall at station X. and the average of the annual rainfall at 15 nearby rain gauge
' stations for a period of 35 years is given below. ' [8+3+4]
{) - Examine the consistency of the data at station X . ' ,
- ii) “In which year did a change in regime occur? Discuss the possible reasons
iii) Determine the average annual rainfall at X for 35 years first without adjusting the
data and later with adjustment for the change regime. SR
%" 3. How you will interpret the Energy balance in a water body? Develop the relation for daily
Lake Evaporation using Energy-Budget method. [2+5]
4. a) Whatare the factors that affect the runoff from a catchment? ‘ 31
b) The data pertaining to & stream-gauging operation at a gauging site are given below.
The rating equation of the current meter. is v = (0.55 N+0.04) m/s where N is
revolution per second, Calculate the discharge in the strean. : [8]
e K
Dist form Left edge (m) 0 110 |40 |70 100 1130 [16.0 j179
Depth (m) 0 115 |25 |35 |24 22 {13 1|0
Revolution of current meter at 0.6 [0 |40 |60 |120 125 150 |40 |0
Duration of observation (s) 0 1100 | 100 | 150 150 (100 [100 {0
c) Define rating curve and describe its uses. , [3]
5. The ordinate of 4n-ul are given: « (16}
Time () 10 |2 |4 16 g 110 |12 |14 0
Ordinate |0 |30 | 100 150 1200 | 160 | 120 {80
(m’/s) ~ |
A catchment has rainfall of 3.5, 2.5 and 4.5 cm in three consecutive two hours period.
Assuming an average ¢ index of 1.25 cm/hr and base flow of river is 50 m>/s, Determine
the flood hydrograph of the catchment.
-~ 4 r . . ’ \ ‘L
. . ( . rooa e . . { - -
n, ( J « ’ O A oo \
s o U R v oo U
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6. a) The data of observed flood peaks of a river for a period of 30 years is found to plot as
a straight line on semi-log paper with return period plotted on the io§arith1nic scale.
The largest and smallest floods in the record are 1170 m*/s and 195 m*/s respectively.
If 1350 m’/s respectively. If 1350 m’/s is selected as a design flood, what is the
probability of its being exceeded during the next 20 years?

"

b) Prove that for a large sample as per Gumbel's distfibution, the meém annuél flood wiH
have a return period of 2.33 years. '

7. Explain the procedure of obtaining Ciark IUH.
5)'” . g ) . ‘ .

ok ke

[7]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. '

The figures in the margin indicate I ull Marks.

Assume suitable data if necessary.

Define the following terms: hydrological cycle, runoff, water balance and catchment.

The catchment area of a basin may be approximated as a semicircle of radius r km with
respect to the corordinate axis set up. with its origin at the center of the circle and the
x-axis coincident with the diameter the area lies in the first and second quadrants and the

position coordinates of the rain gauge stations are (0,0), (%,%J and (:-2-1:,%) km. Show

that the Thiessen weights of the gauges are given by p—'é, (0.5-0.25/7) and (0.5-0.25/m)
T

respectively.
a) The ordinates of a rainfall mass curve of a storm over a basin of area 850 km”
- measured in mm at one hour interval are 0, 10, 22, 30, 39, 45.5, 50, 55.5, 60, 64 and

68. If the infiltration during this storm can be represented by Horton's equation with
- = 6.5 muv/h, fo=1.5mm/hand k= 0.15 /h, estimate the resulting runoff volume.

h) Write down Penman equation and explain all variables and constants involved in it.

: ag‘)’rl ‘Mention the factors that should be considered for the proper selection of stream

- ganging site.

. b) Explain with sketch how you determine the stage for zero discharge. S s
ey ~Find the drainage density, average length of overland flow, form factor and channel
» “glope for a basin with the following data:

Area of basin (A) = 140 km?

Distance between the outlet to the farthest point (L) = 21 km

Elevation difference between the outlet and the farthest point (h) = 1090 m
Total length of channels of all order (Ls) = 654 km

a) Describe the procedure of derivation of unit hydrograph frofh complex storms usiimg
appropriate expressions. ‘ k
b) Given below are ordinates of a 4 h unit hydrograph of a basin in m’/s at one hotr
intervals. ' ‘
4,25, 44, 60, 70, 61, 52, 45, 38, 32,27, 22, 18, 14, 11, 8,6,4,2,1

What is the area of the basin?

The observed annual peak flood of a river in m®/s for a period of 20 years from 1981 to
2000 are given below:

190, 155, 298, 136, 137, 131, 140, 124, 185, 104, 91, 154, 109, 269, 164, 270, 142, 72,
130, 111.

Prepare a graph of flood peak versus the return period and hence estimate the annual peak
flood with a return period of 30 years.

Route the following flood hydrograph through a river reach for which Muskingum
coeff;cient k=10 h and x=0.2. At the start of inflow flood, the outflow discharge is
10 m’/sec.

Time (h) 0 T6 112 118 |24 [30 |36 |42 |48 |54
Tnflow (m’/sec) | 14|27 |60 | 150 | 135 115 |85 |65 [30 |15

ok

[4]

[12]

[ro]
[4

[4] .
(6] -

(4]

[6]

[14]

8]
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1 v Attempt All questions. , : '
' v The figures in the margin indicate Full Marks. 120
| v Assume suitable data if necessary. . ,
‘ 1. Explain Hydrologic cycle and water balance equations. SR AV
-2 ‘éi) Explain the different methods of determining the average rainfall over a catchment
! : due to a storm. Discuss the relative merits and demerits of the various methods. [3+3]
'g ~ b) Explain double mass curve test for rainfall data. o [6]
‘i 3. a) Explain briefly (i) Infiltration Capacity (ii) @-index lake (iil) W-index i . 61
b) Explain the enetgy budget method of estimating eyaporation from a lake. : {81
4. a) Determine the stage corresponding to zero discharge from the following data of a -
rating curve: ' ' ‘ [8]

[ Stage (m) 70.80 | 21.42 |.21.95 5537 1 23.00 | 23.52 | 24.00 |
T'Dischal%ge(mj/s) 100 | 200 300 400 | 600 | 800 | 1000
b) - Explain different methods of Stream gauge'reading with sketch. : [6]

5. A hydrograph for a 4,250-acre basin is shown in the accompanying sketch. The given
hydrograph actually appeared as a direct runoff hydrograph from the basin, caused by net .

rain falling at an intensity of 0.20 va/hr for a duration of 5 hr, beginning at t =0. T [44343+4]
’ %“ Ll _ H ' % Note :

25; . 1 § % in = inches

| g _—_ o | ! 1 cfss = cubic feet/sec

& sl . 3 12 inches = 1 foot

% 5001 A b 1 Acre = 43560 sq.ft : E

I 1 i & ) . . ' .

,:§ 400 1~ : % E ;l ,40{} ' '
3 2004~ - e i % Voo : t"m

HE) 55 MR TR TN N M B

Ty e 5 6 1 8
Fime.t .

b (a) Detenine the excoss release time of the basin. :

) What percentago of the drainage basin wes contributing to direct runoff 4 hrafier it
o be‘g‘-ﬁa{(}; =47 . ‘ :

(¢} Use your respons fo part (b) to determine 0, & shown in the sketch, Do otsel

" @y from the drawing. ° : - »

(8 Note that Tain continued to fall Between ¢ = 3 and 1 = 5, Why did the Bydrogt
" . iz&nﬁ a platoat botweon £ = 3 and ¢ = 5, rather then continue to riss during %
i ’ 2 noursd ) | . |

g



T ey s e m e e -

i
!

. a) Explain Gumblé’s Disttibutit)n‘funcﬁon. Deﬁverﬁréquency-' factor (k) using Gumble's

~ distribution. ; i
b) The flood discharge for 25 and 250 'ycérsﬁ"dmfﬁtteid“ Gumbel distribution are 90 and
550 m3/sec>respactively. Estimate the fiood magnitudes for 50, 500 and 1000 years by
Gumbel analytically. SRS T RS :

. A basin‘having 128 km? of drainage area has 2 hours and 14 hours 'of conceniration time.

~and storage constant respectively. Determine the IUH for this basin if inter-isochrones
 area distribution is as below: . ' : ' :

travel ime bv) | 03 T 36 169 1912 | 1205 | 15-18 | 181 | 3104 [ 3457

| Areakm’) [ 2 | 7 | 17 | 25 | 31 |23 4] 6 3

o kg

Ty
¥
e
w&pr-" : & . e

7
m o

(81

B e S TN ;
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v Assume suitable data if necessary.

1. Define Hydrological cycle and water Ab,alance equation. Write down a general water
balance equation for 2 basin.

2. a)

'y

b)

The shape of a catchment is in the form of a péntagon ABCDE. There are 4 rain
gauge stations P,Q, R and § inside the catchment. The position co-ordinates in km
are: A(0,0), B(50,75), C(100,70), D(150,0), E(75,-50), P(50,25), Q(100,25), R(100,-

25) and S(50,-25). If rainfalls recorded at P,Q,R and S are 90, 105, 114 and 12() mm

respectively, determine the mean rainfall by Thiessen Polygon method.
Explain the different types of precipitation based on lifting mechanism.

Calculate the free water surface evaporation in june using the Penman method from
an area, whose latitude is approximately 33°N. The available data include air

" temperature = 30°C, wind speed at 2 m height = 10 km/h, relative humidity = 60%,
- mean observed sun shine hours = 12 and reflection coefficient = 0.05.

The infiltration capacity in a- basin is represented by Horton’s ‘equation as

[6]

fp=3.0+ et where fp is in cm/hr and ‘¢’ in hours. Assuming the infiltration to take

place at capacity rates in a strom of 60 minutes during, estimate the depth of
infiltration in (i) the first 30 minutes and (ii) the second 30 minutes of the storm.

Estimate the flood discharge through a Sm-wide rectangular channel for the following
data. The depth of water is 2m and 1.8m at two section 500m apart. The drop in water
surface elevation is 0.25 m. Manning’s roughness coefficient is 0.025, Assume eddy

loss to be zero.

The following data were collected for a stream at a gauging station. Compute the
discharge.

[343]

8]

[6]

Distance from one end of | Depth,d | Immersion of current meter below water surface

water surface “(m) at 0.6d at0.2d at 0.8d

(m) Rev. |Sec. | Rev. | Sec. | Rev. |Sec.

3 1.4 12 50 ]

6 3.3 38 |52 |23 {55

9 ' 5.0 40 |58 |30 |54 '
122 ... . 190 . |48 60 |34 58

15 ) 5.4 34 . {52 |30 |50

18" ‘ 38 35 - |52 |30 |54

21 1.8 18 50

Rating equation of current meter : v= 0.3N+0.05

5. An S- hydrograph is given such that-at time t =0, its ordinate is lem/h and it remains so
for an indefinite period of time. Determine a 2-hour unit hydrograph. Using this unit
hydrograph, determine a 4- hour unit hydrograph. '

[8+6]



An analysis of an annual flood., series convering the period 1890 to 1966 on a certain
river shows that the 80 year flood has a magnitude of 620000 units and 1.4 year flood has
a magnitude of 215000 units. Assume the annual floods are' Gumbel distributed. - [6+4H4]

i) What is the probability of having a flood as great as or gréatet than 440000 units?

(i) What is the magnitude of flood haviﬁg a recuiirence_ ihterva_l of 40 years?:

iii) What is 'the probabi!ity of having 575000 units flood or a greater fleod in the coming

25 years time? MR .
- 8) Explain the concept of attenuation and lag of peak due to routing with sketch. 0 [4]
b) Starting from the continuity equation; obtain the equation of reservoir routing. [4]

I SATURATION, VAPOR PRESSLIRE OF WATER

o -Saturation vapor
. Temperature, .o pressure, e L T Lo
e et .,.«5!%&
o °F mb’ i HelF)
32 030
410 045
455 . 0.54
500 0.64
545 071
59.0 0.80:

e e e 14 .5
S N 1 35 . 150
w18 A3 6B 152
78 - 78 9.1 1Ly 4T
WS M6, 136 146° 13,9
181 1781700 165 134
168 165 158 157 1.5
12 05 4 127 2
16 . 53 A4 49
SR ERNEF S , 15.0
R R L £ i e
e 00T 3l 14,




3. Calculate the potential evapotranspiration for an area over Kathmandu in the month of
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1. Explainall hydrological process in Hydrological Cycle. 4]

a) Describe methods of "averaging point rainfall over a catchment area with neat ’
sketches. ' ’ [6}

b) Explain the energy budget ‘method of estimating evaporation from a lake. I ()

N

‘March by Penman Method. [14]

e flowing data is available: -

- Mean Monthly temp - :110.0°C
‘Mean RH 1 60%
Mean sunshine hours ~ :9h
Potential sunshine hours :129hb
Wwind Velocity at 2m height - 5 Km/hour
Albedo ‘ T 1025
Upper terreskerial Solar radiation = 11 mm of hg/day
Other values: = _ : , ,
Latitude :28.5°
Longitude - 8459 '
Saturated vapor pressure at 10.0 °C ' =9.2 mm of Hg
Slope of saturate vapor pressure ‘ =124 mm/°C
Psychrometric constant © =0.49mm/°C
' | : =2.01*E-9 mm/day

Roltzman constant |

«l“

4. a) Conipute the stream ﬂqw fron{ﬁfollowing- data. The calibrated equation df current

meter is: [8]
=0.035+0.74*N, where V is in m/sec and N is revolution/sec. . )
Distance from bank (m) 0 06 | L5 2.3 35 | 50 | 60 ] 70 | 75
Water Depth (m) - ‘ : 0§ 03 '0.75 1.2 17 1.3 0.7 { 03 0
No. of Revolations 0 15 95 | 110 120 110 | 8 | 20 0
Time (sec) 0 45 85 95 90 100 70 40 0

b) Explain how the monthly flows from the ungauged locations are estimated from the
observed rainfall data over the catchment, in Nepal. ' [6]

APTY S SIS
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5 A q-hr umt hydrograph for a basin is shown in the sketch : S [6+3+5]

{a) Determme the peak: dwchargc (m ofs) for a net mm of 5.00 in. Ihr and a duration of 2 hr.
tb) What is the total direct surface runoff {in inches) for the storm described in patt (a)?
{c} A different storm with a net rain of 0.50 in./hr lasts for 4 hr. What is the d:scharge at

8 pm. if the famfail started at4 pm.? j
- . Note:
mmmmmmmmmm o L in = inches

600 . 4 S 12 inches = 1 feet
' ' ofs = cubic feet/sec

A unit hydrograph

is response of catchment.
- dueto 1 inch effective -,
_rainfall over it. ’

2-hr unit
- hydrograph

R e et

g

bow. wvs w  vin

ﬁiséhar‘ge (;:fg)
Y 3
3

3§ FE ;

o ,..--—.;.;.-..;...‘..pﬁ ;

Time (hf)

6. ay If the annual ﬂood series data. for a catchment are avaﬂable for N consecutive years
-~ explain a procedure to determine a flood discharge with a return penod of T, (where

catchment of area..
difference of the -

) ‘Calculate the. ﬂeod dlseharge usm'

mpmcal method ‘from: a:

g ,rWer.-‘ls O Rﬁlnfall runoff coefﬁcwnt is0; 6 a;nd mammurl daﬂy ramfall is' QGOmm . [6]
,.':7 Explaln in; detall tlme area method for est1mat1ng runoff hvdrograph nE N A 8.

ke

TSN, by using Log Pearson type III dlstnbutmn method [8]';
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7 Candidates are required to give their answers in their own words as far as practicable.
v Attempr All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Explain different prospects of Hydm}ogical study. ‘ [4]
2. a) What can be the causes of inconsistency while recording the rainfall of a station? -
Explain how it can be corrected for the future use? 4]
b) The rainfall depth with time during & storm at & station is as given: [2+6]
Time 600 1 6:30 | 7:00 | 7:30 | 8:00 8:30 | 9:00 | 9:30 | 10:00 | 10:30 11:00 | 11:30 | 12:00
Rainfail (cm) | 0 7 5 8 9 |13 | 10 8 6 5 3 1 10
i) Consiruct the hyetograph of this storm for 30 min and 2 hours interval
i) Compute maximum average intensity of rainfall for 30 min, 1 hour, 2 hour in this
storm and plot the resulting intensity duration curve.
3. a) Calculate the daily potential evapotranspiration by the Penman method from an area
having the following characteristics: latitude = 30°N, elevation = 300 m above mean
sea level, mean monthly temperature = 15°C, mean relative humidity = 70%, mean
observed sunshine hours = 10, wind velocity at 2 -m height = 50 km/day and
reflection coefficient is 0.05. [8]
Pfé’cipitation falls on a 100 km? drainage basin according to the following schedule: - [6]
| [Time (minute) 30 160 190 [120-]
| ‘' [Rainfall intensity (cm/hr) |4 2 16 |5 | e
e Determine the total storm rainfall. Also, find out ¢-index for the basin if the net storm .
runoff is 3 cm. o ;
4.5({%' a) Explain the stream flow computation by slope area method. {5}
'b) Write the method of estimating monthly flows in a stream or river by MIP method in
a Nepalese river. 4]
¢) What is mean by rating curve? Write the uses of rating curve. Also explain the
method of drawing the rating curve th a particular section of tiver. [1+2+2]
5. a) The direct runoff hydrograph due to an effective rainfall event in given by a triangle
such that its base is 8 hours and its height at the midpoint of the base is lem/h. The
. Qusation and intensity of the effective rainfail are 4 hours and lem/h, respectively.
Derive and sketch a 4 hour unit hydro graph. , (8]
b) A 1 hour unit hydroggaph 1s given by a rectangle whose base is 4 hours and height is
0.25/hour. Construct an S-hydrograph using this UH. [6}
6. a) Analysis of the annual flood peak of a river for 43 years yielded a mean of 330m’/s
and a standard deviation of 187 m’/s. A proposed water control project on this river is
to have an expected life of 50 years. Policy decision of the project allows an
acceptable reliability of 85%. Using Gumbel’s method, recommend the flood
discharge for this project. 91
A table for reduced mean (;i,_) and reduced standard deviation (Sy) is given below:
N 140 41 42 43 44 45
Va 0.5436 | 0.5442 0.5448 | 05453 |0.5458 | (.5463
| S [11413 | 11436 | 11458 | [.1480 | 11499 | 1.1519
b) Explain log pearson 111 distribution and its use in the prediction of flood. 151

LI




7. For what purpose time area method is used?. Explain time area method using a time area
histogram of a catchment and a set of effective rainfall hydrograph-over it. Comments on
its drawbacks. - v : [14+5+2]
SATURATION.VAPOR PRESSURE OF WATER

- Saturation va;:oé
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e e e
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v/ Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

v The figures in the margin indicate Full Marks.

v Normal graph papers will be provided.

v Assume suitable daia if necessary.

1. Why the study of hydrology is important for engineers. for planning and designing of

water 1esources projects in Nepal? Explain the significant features of global water balance

with necessary equation. [2+2]

2. a) In what way you can present the precipitation data? What are the beriéﬁts of each
method? Explain the method of drawing Intensity Duration Frequency (IDF) curve. [3+2+3]

b) A catchment has seven raingauge stations. In a year the annual rainfall in cm recorded -

by the gauges are as follows: 130, 142.1, 118.2, 108.5, 165.2, 102.1, 1469 fora 5%
“error in the estimation of the mean rainfall, calculate the minimum number of
’ ;:.:‘s.‘.;additigg;al stations required to be established in the catchment. : 4]

3A :.4-hourfﬁ~?storxn occurs over a 80 km? watershed. The details of the catchment are s

- follows: ‘ [14]
Sub basin ¢ index Hourly Rainfall (mm
(km?) (mm/h 1* hour 2™ hour 3™ hour 4™ hour .|
15 10 16 48 22 10
s 25 15 6 | 4@ 20 8
|35 71 12 | 40 18 6
5 16 .18 | 42 18 - 8

Calculate the runoff from the catchment and the hourly distribution of the effective
rainfall for the whole catchment. :

4. Calculate the discharge of river section as giver: ‘ ' [14]

Sisance 1011 |2 |3 T T6 (8 |1z |16 |V 18 [ 19
(m)
Depthi(m) (0 |1 143 53 185 |14 |56 (47 |3 21 11410
rﬁevoluﬁon o714 |10 |26 (29 {27 25 123 |21 |18 {15(0
/sat0.2d | .

Revolution | 0 |.7 |12 18 120 |19 |17 15 (13 (1.1 |1.0{0 |

/satO.Sd_ l ]

The current meter formula is v = 0.02 Ns -0.02,v= velocity (m/s and Ns = revolution
per minute. ‘ ' :
5. n a storm the rainfall excess of 0.5 cm, 0.0 cm and 0.8 cm occurred in three successive
hours. The storm hydrograph -due t0 this storm has the hourly ordinates (Q) as given
below: 0.5, 44.5, 110.5, 85.5, 102:8,94.0,384, 18.6,10.9,5.3,2.9; 0.8 (cumecs). If there
is a constant base flow of 0.5 cumecs, find the hourly ordinatesof unit hydrograph. If 2
successive storms of 6.5 cm and 10.5 em of 3 hours duration and ¢-index of 0.2 em/hr o
. oceurred in the same catchment, what is the peak flow from the catchment? 19+5]




¥

6. a) Mention the steps for the computation of flood of return period T using graphical
method. - : ' o

: [4]
b) The following are the annual peak flow data (m%/s) of a river from 1990 to 2006: [10]

Year 1890 1991 1992 1983 1994 1995 1996 1997 1998 |
Peak :

|
|
{ _ discharge
J
|
|

(m%/s) 1400 14160 12580 |2930 |2250 |1360 | 2280 12580 | 3900 g
Year 11999 2000 2001 |z002 [2003 2004 | 2005 | 2006 | |

Peak
discharge ] ; ‘ ,
(m%/s) 3420 6170 2160 1360 | 5440 1340 3360 2800 - !

Compute flood magnitude with 50 vear return period (T) using Log-Pearso‘h_type m
distribution. For T =50 year, obtain frequency factor (Kr) for the computed coefficient of
skewness (Cy) using following table, - E £ R R ST

4 T[aTo 01 102 Jo3 Joa 05 . (es [o7 08 o9 1y
1 Lk 12084 (2107 [2.459 [2211 226 12311 [2359 |2.407 [2.453 | 2498 |2322

2 18 12 [22 T35 5
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary

RSN

1. a) Drawa schematic diagram of a typical of gravity water supply system and fist out the

key components depicted in the diagram. [41
b) Differentiate between shallow and deep wells. Which of them would you prefer for us
in public water supply scheme and why? [2+2]

(8]

2. The population of a city obtained from census report is as given below.

Cengus year 1911} 1921 193] 1941 .| 1951 1961 1971 1981 1991
Population 20000 | 22000 {259(_)9_ 27500 | 34100 | 41500 | 47050 54500 !61099_

Estimate the population of the city for the year 2021 and 2028 incremental increase
method and changing rate of increase method.

3. Define the impurities in water and describe briefly the types of impurities in water
(according to the state). Describe the procedure for determination of the most probable
number index of water sample using multiple tube fermentation technique. [3+5]

4. Discuss about the operations, characteristics and protection works of a spring intake with
a sketch. (8]

5. a) When is supet chlorination recommended in water supply scheme? Write about the
advantages of breakpoint chlorination. A settling tank 1s designed for an overflow rate
of 5000 liters per m" per hour. What percentage of particles of diameter 0.06 mm and
0.03 mm will be removed in this tank? Temperature of water is 20°C and specific
gravity of particles is 2.65. [8]

b) Discuss about the working mechanism of rapid sand filter considering its filter media,
base material and underdrainage with a sketch. Describe the method of cleaning of

rapid sand filter. [4+4]

6. What are the cause of tastes and odour in water from various sources? Describe briefly
the methods of their removal. [3+5]
7. a) Why reflux valve is necessary? Describe it with a neat sketch [4]

b) What are the requirements of good pipe materials? Describe the purpose and use of
expansion joint used in CI pipes. [4]




8. a) Design plpelmes AB BC and AD for the followmg plpe network, A minimum

pressure of 1.1 kg/em® is required at the tap. Take Hazen William’s constant‘ ‘
€=100. L ‘ ‘ (8]

P

ARL of A=985m

o s ey e s is ann swa

f 0350 ”Tap no 1, R = 960m
} L=120m e

%Reservoir static water level (RL of A =985 m)

Tap no 2 RL 920 m

bj For the water oupply of 4 town with daily reqmrement of 0 25 MLD It is proposed o
construct a distribution reservoir. The consumption pattem is as follows: ‘ ‘

Time (hr.) | Consumption -

7.00-8.00 | 30% of days supply
8.00-17.00 . | 35% of days supply .
17.00-18.30 | 30% of days supply |
18.30-7.00 5% of days supply

" The pumme is to be done at a constant rate of 0.032, ML/ for 8.00 to 16 00 hours
‘Determine the required capacity of balancing reservoir using analytical method. . [8]

Ak
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a) What are the objectives of water supply scheme? Enlist the requirements of
wholesorme water. [2+2]

b) Describé the pdssible water sources for public water supply system in the hilly rural
areas of Nepal, and discuss the quality of water from these sources. Describe briefly
about river and spring source by water in terms quality and quantity of water. [2+2]

Population of a town in Nepal as obtained from the census report is as follows: [8]
Year (AD) | 1981 | 1991 | 2001 2011 |} 2021
Population | 15000 | 21000 27000 | 34000 | 42000

Forecast the population of the town in the year 2040 by geometrical increase method and
caléulate the design year total water demand assuming per capita demand of 120 Iped.
Take industrial demand as 20% of total demand and losses wastage as 15% of total
demand. Neglect demands other than domestic, industrial and losses.

Define water-based disease with examples. The analysis of water from a well showed the
following result in mg/1. Na" = 205, Mg=45, Ca™*=75,K'=21.5, CI = 40, HCO5 =92,
SO, "=122.8, NO5=12, COs™" =112. The concentrated of Strontium (Sr) is euivalent to a
hardness of 25.26 mg/l. Calculate the carbonate hardness, non-carbonate hardness and

total hardness. [2+6]
a) Discuss about the Fecul-oral transmission route of disease with flow diagrams. [4]
b) Describe wet reservoir intake with a neat sketch. 4] |

a) Discuss about the working mechanism of rapid sand filter considering its filter media,
base material and under drainage with 2 sketch. Describe the method of cleaning of
rapid sand filter. [4+4]

b) When is super chlorination recommended in water supply scheme? Write about the
advantages of breakgoint chlorination. A settling tank is designed for an overflow rate
of 5000 liters per m* per hour. What percentage of particles of diameter 0.06 mm and
0.03 mm will be removed in this tank? Temperature of water is 20°C and specific
gravity of particles is 2.65. (8]

Discuss about the removal mechanism of permanent hardness in water. How can ironin
water be removed? [5+3]




7. a) For the water supply of a town w1th daily requirement of 0.25 MLD. It is proposéd to
constructadistribution,:eservoir. The consumption pattern is as follows; o I8
- Time (hr)) - Consumption ‘ |
7.008.00 | 30%ofdayssupply |
$.00-17.00 35% of days supply | ‘ B | |
17.00-18.30 | 30% of days supply | |
‘ 18.30-7.00 |5% of days supply | SR ' n
- The pumping is to be done at a constant rate of 0.032 ML/hr for 8.00 to 16.00 hours. j
Determine the required capacity of balancing reservoir using analytical method. - | ;
b) Design pipelines AB, BC and AD for the following pipe network, A minimum
. pressure of 1.1 kg/em?® is required at the tap. Take Hazen William’s constant
- C=100. R - ' o R [8]
i 1RLofA=985m
a Reservoir static water level (RLofA=985m)
~. 035 lpsww&‘ap no 1, RL *—%‘%Om “ S
| St | B 0.15lps |
. L=150 n\krap no 2,RL=920m
8. 2) Explain the advantages of PVC pipe over other pi’p‘.cs: How does éip@sidh joint | R 1
work? e S e 242 !
' b) Write about the purposes of reflux valve and air relief valve with necessary sketches. [4] ?
| ko
e
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. Define Polluted and Contaminated water. Also, describe the function of water in human

body.

Discuss the major surface source of water with respect to quantity and quality. Also, list
out factors are to be considered while selecting water sources.

. Determine the population of a city in the year 2070 by a)Arithmetical increase method.

b)Geometrical increase method C) Decrease rate growth rate method. The census
population of the city is as follows:

Year. 2010 | 2020 | 2030 | -2040 | 2050
Population | 25,000 | 35,000 | 45,000 | 55,000 | 60,000
Also calculate the total water demand for the city in 2080.

. Define water based diseases. Describe and explain the bactenologmal examination of

water.

Describe with an illustration about the general reservior intake arrangement. List out the
factors to be considered while selecting site for intake.

a) Discuss about the treatment process and impurities removal. Explain the affecting
factor of hydraulic subsidence in sedimentation tank.

b) In continuous flow settling tank 30 m long and 3.0 meter deep, what detention time
would you recommend for effective removal of 0.02 mm particles at 20° C ? Assume
specific gravity of particles = 2.50. Also, describe how temperature affects the removal
efficiency of a sedimentation tank.

¢) Define break point chlorination. Describe in details about how pH and temperature
affect the relative distribution of hypocholorous (HOCI) and hypochorite i ions (OCl D in
unit process of chlorination.

a) Describe briefly on the layout of distribution system with their merits and demerits.

b) A remote rural area has a design year demand of water 20000 liters per day. The
demand is met by a continuous system of supply from a river source with measured safe
yield of 0.25lps. The consumption pattern is aas follows: Estimate the capacity of the
balancing reservoir. What will be the water level in the tank at 6PM if the cross section
area of the tank is “X”?

Time (Hour) | 5-7 | 7-12 | 12-17 [ 17-19 | 19-5
Consumption(%) | 25 | 35 20 20 0

List out three materials commonly used for water supply pipe. Also describe their merits
and demerits.

What is the requirement of installing the Break Pressure Tank (BPT) in a water supply
system? Also explain why certain residual head to be maintained at the Stand post.

[2+2]

[2+42]

(8]

[2+6]
[4+4]

[8]

[6+2]

[2+6]
[6+2]

[4]

[2+2]
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1. What is the necessity of water supply scheme in the community? Describe the impacts of water
supply schemes. ‘ [2+2]
2. What are the criteria for selection of water source? [4]
3. Determine the population of a city in the year 2090 by (i) Arithmetical increase method
(i) Geometrical increase method, (iii} Decrease rate growth rate method. The census population
of the city is as follows: ~ [8]
Year 12030 | 2040 | 2050 | 2060 T 2070 |
Population | 28,000 | 38,000 | 48,000 58,000 | 70,000 ,'
Also calculate the total water demand for the city in 2090 using 110 Ipcd.
4. a) What are the types of impurities according to its characteristics and state? Describe water
washed diseases and its preventive measures, [2+2]
b) Define water quality standards for drinking purpose. Discuss about significance of WHO
guidelines for drinking water quality, [4]
5. Explain with sketches the operation and characteristics of a wet reservoir intake for an earth dam.
What are the factors that should be considered to ensure maximum stability and safety of intake -
works? » - [8]
6. a) Discuss about the unit operation and process with respect to corresponding impurities
removal. Also describe how the temperature and diameter affects the theory of particle
settlement in sedimentation tank. [4+4]
b) In a continuous flow, settling tank 20 m long and 3.5 m deep, what detention time would youy
recommend for effective removal of 0,02 mm particles at 25°C? Assume specific gravity of
particles = 2.65. Also determine the percentage of 0.0! mm particles removed in the same
tank at 15°C, | ' ! [8]
¢) Describe the causes and effects of hardness in relation to water supply system. How can
permanent hardness be removed in water? Calculate the quantity of bleaching powder
Tequired to be added in the treatment plant to disinfect 2 ML of water if the dose of chlorine
is 0.5 ppm and 30% chlorine available in bleaching powder. o [2+2-+4]
7. a) List out the different type of layout'systems in the distribution system. Explain with examples
why different types of layout systems are suggested in the distribution system. [2+6]
b) A village has a design year demand of 80000 liter per day. This demand is to meet by
continuous system of supply from a spring source with safe yield 0.8 Ips. The consumption
pattern is as follows: '
Time: hour Consumption % |
7.00 20 ~J
7.00 - 12.00 30
[ 1200~ 17.00 20 /
{_17.00-19.00 | 25 '
| [ 19.00-5.00 ] 5 |
Is a balancing storage tank necessary? Caloulate its capacity if necessary, [8]
8. Describe the factors that should be considered while selecting pipe materials. What are
advantages and disadvantages of PPR pipes? | [1+3]
9. What is the function of air valve? Describe its working with a neat sketch, {4]

*®okok
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Recommend a neat sketch of a schematic diagram for 2 rural water supply scheme in
Terai area of Nepal showing its components with their functions.

What are the various sources of water used in water supply schemes? Discuss their merits
and demerits from quality and quantity point of view.

. Bascline survey of a newly developing rural municipality in 2021 AD has the following

information:

Populations = 6000 with annual growth rate of 2%; No of cows = 3050; No. of
buffalos = 2000; No. of goats = 2500; No. of ducks = 1000; No of chickens = 6000; No of
rural municipality = 1 and no of students in a school = 150 boarders and 1500 day
scholars.

Neglecting the fire demand, calculate water demand of the area considering a base period
of 3 and design period of 20 years.

a) What are E-coil? Are they harmful to human being? Why and how is their presence
tested in water for drinking purposes?

b) Total hardness value obtained from the complete analysis of a water sample is found
to be 400 ppm. The analysis further showed that the concentrations of the calcium and
magnesium cat-ions causing hardness found to be equal. If value of carbonate
hardness is 150 ppm, calculate

(i) The concentration of calcium and magnesium,
(i) The value of total alkalinity in ppm and the value of NCH.

What are the points to be considered for the selection of site for intake? With a neat
sketches, describe the construction of river intake.

a) Explain the theory of filtration and its limitations.

b) Determine the size of a rectangular sedimentation tank having its length as twice of its
width to settle the particles with settling velocity of 0.2 mm/sec with a settling period
of 3 hours to treat a water for population of 25000 with a peak allowance of 110 Iped.
Draw neat sketch including all dimensions.

¢) Discuss the factors affecting disinfection. Calculate the quantity of bleaching powder
required per day for disinfecting 5 ML per day. The does of chlorine has to be 0.6
ppm and the bleaching powder contains 30% of available chlorine.

(4]

(6]

[4]

[4]

(8]
(8]

(8]

(8]



7. a) Describe briefly on the type and the suitability of distribution layout system with their
pros and cons. Also recommend key improvements over traditional layout system.

b) Determine the capacity of a service reservoir of diameter 30m for a town having
1,00,000 populations with peak per capita water demand of 110 liters/day. The water
demand is to be fulfilled by a river flowing under gravity by a continuous system. The
variations of the demand are as follows, :

Time (hours) | 05-07 | 07-12 | 12-17 | 17-19 19-05
Demand (%) 25 30 15 20 10
Also determine the water level in the tank at 12 hrs.
8. Why pipe joints are required? Describe collar Joint with neat sketch.

9. Describe cutoff valve and reflux valve with necessary sketches.

%ok %k

(8]

(8] -
[1+2]

[3]
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Draw the schematic flow diagram of gravity water supply system for rural area and
briefly describe major objectives of each component. [4}

List out the major sources of water with respect to quantity and quality. Briefly describe
them with examples. What are the key factors to be considered while selecting a water
source?

Estimate the total water requirement for rural village for the year 2¢92 BS by forecasting
the population by incremental increase method with the following Census data. [8]

Year (BS) 2018 2028 2038 20438 2058 2068
Population 7200 8100 9300 11000 13000 16000

There are 3 school (350 days and 50 boarder scholars), livestock (5000 chickens, 1500
goats and 60 cows), 2 health posts with 10 beds capacity and other offices with 100 staffs
altogether. Neglect the fire demand for rural area.

[3+3]

a) Describe pathways of fecal oral disease transmission route with neat sketch. [41

b) What will be the MPN/100 ml, if 6 tubes for each diluted samples of 1.0 ml, 0.1 ml,
0.01 ml and 0.001 ml are taken and the no. of positive tubes are found to be 3, 4, 2
and 0 respectively in a multiple tube fermentation technique of coliform analysis? [41

Tlustrate and describe the spring intake arrangement. Describe its protection works with
neat sketch and their components. [4+4]

a) In continuous flow settling tank of 15 m length, 4 m width and 2.5 m effective depth,
what detention time would you recommend to remove 96% of particles having
diambter of 0.015 mm and specific gravity 2.65 at 15°C. Does the tank is enough to

remove 99% of particles having size 0.020 mm at same conditions? {8]
b) Design and draw a neat sketch of a rapid sand filter for a community having 5000

number of persons. Assume necessary data with appropriate values. (8}
¢) Briefly describe the break point chlorination with sketch. What are the affecting -

factors in chlorination process? Discuss. [8}

a) Describe dead end system of water distribution system with a neat sketch. Also point
out its merits and demerits. ' [4+4]

b) A rural area has a design year demand of water 20000 liters per day. The demand is
met by a continuous system of supply from a river source with measured safe yield of
0.25 Ips. The consumption pattern is as follows: Estimate the capacity of the storage
tank. What will be the water level in the tank at time of 10 if the cross section area of

the tank is “A”. . (8]
Time (Hour) 5-7 7-12 12-17 17-19 19-5
Consumption 25 - 35 20 20 0

List out three commonly used materials for water supply pipe with their merits and
demerits. - [3]

What is break pressure tank? Describe it with a neat sketch. [1+2]
kokok
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Enlist objectives of water supply system focusing for rural water supply in Nepal. Draw

~ its schematic diagram mentioning components. [2+2]

Describe the selection criteria to choose a source of water supply? . [4]

3. A survey was carried out in 2019 in rural area of Nepal and following data were obtained:

7.

Population = 4460, Offices = 3 nos, Day students = 654, boarding students = 145, Cows
and buffaloes = 480, goats and pigs = 855. A 15% of net water demand is considered as

o compensation for loses and wastage. Estimate the total water demand for the scheme if
- base period is 2 years and design pemod is 20 years. Consider the annual populatmn
. growth rate as 1.77%. [8]

4. a) Describe fecal-oral transmission route with a neat sketch. What are the preventive

measures that can be adopted to avoid or break this route? 2]

b) The total hardness of water is 160 mg/l and carbonate hardness is 70 mg/l. All the
three bi-vallent metallic ions causing hardness are same. Determine the non-carbonate

hardness, alkalinity and concentration of bi-vallent metallic ions. 4]
. What is an intake? What are the functions of intake? Enlist the factors affecting the site
selection of intake. [1+2+5]
a) Design the.plam sedimentation tank for treating 4 MLD of water. Assume necessary
data suitably. Sketch designed sedimentation tank with dimensions. (8]

b) Propose the number and dimensions of a rapid sand filter for a town having
population of 1,20,000 numbers Assume average water supply rate as 120 Ipcd with a
filtration rate of 3000 Iph/m? and length width ratio as 1.5. [8]

¢) Explains the forms of chlorination? What are the factors affecting chlorination? [6+2]

a) Which layout of distribution of water do you prefer for a haphazardly growing city of
Nepal and why? With a neat sketch, enlist its advantages and disadvantages. How you
can improve those layout With minimum works? [2+6]

b) Determine the storage capacity of balancing reservoir by analytical method for 10
hours pumping (5 am to 10 am and 2 pm to 7 pm) and continuous water supply. The
population of a city is 3 million has a water demand of 110 Jped. The consumption
pattern as follows: ‘ _ [8] .

Time 5-10 | 10-14 | 14-19 | 19-22 | 22-25
Consumption | 35 | 15 25 15 10

8. What are the requirements of a good pipe? Explain the expansion joint with a neat sketch. [2+2]

Why Break Pressure Tank is necessary in water supply scheme‘7 Explain BPT with neat
sketch. [4]

EETY
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v Assume suitable data if necessary.

1. Draw a schematic diagram of typhical urban water system and briefly describe the
function of each components.

2. Differenciate deep and shallow well. Briefly describe the water characteristics of those
wells.

3. Calculate the design discharge for design year 2040 for Rural Municipality in Ham
District. the data collected in survey year 2020 is as below:
Survey year population = 1600; Population growth rate = 2.3% per year; numbet of
buffalos = 350; Number of cows = 500; Number of goats = 900; Number of chickens
= 2500; Number of boarder students = 100; Number of day scholar students = 550;
Number of offices = 5; Health post = 2 nos.

4. ay Why examination of water is necessary? What are E-coli and coliform? How their

presence are tested in water?

v by A Watgf sample of 700 ml with pH 6 is mixed to another water sample of 500 mi with
pH 8. What will be the pH of the mixture? "

5. What are the components of intake? Describe with the help of neat sketches a Feservoir
intake for an earth dam. E

“6. a) Design a settling tank for a town having design year population of 41,600 numbers
with a water supply rate of 120 lped. The detention period is expected as 4 hours,
length width ratio as 4 and effective depth as 3.5 m. Also check for SOR and velocity.
Sketch neat diagram with dimensions as designed.

b) Determine the size of slow sand filter for a present population of 15000 nos, design
period = 20 yrs, annual population growth rate = 2.5%, water consumption = 45 lped,
and also draw the section of slow sand filter. ‘

¢) Why high content of iron and manganese is objectionable in drinking water? List the
methods of removal of iron and manganese from water. Describe briefly various

[4]

[4)

(8]

[2+1+1}

[4]

[1+7]

(8]

[5+3]

methods commonly used for aeration of water. [1+2+5]

7. a) Differentiate between continuous and intermittent supply system. Explain layout of
distribution system which is adopted in town or cities which have developed
haphazardly without proper planning?

b) Design pipelines AB and BC for the following pipe network. A minimum pressure of
1 kg/em? is required at the tap. Take Hazen William constant as 100 which pipe class

have to be designed. Is there any option to reduce high level pipe class and how? -

/,

A
Source
RL = 1050 m)

Tapno. 1 Tap 10, 2
RL =970 m) (RL=910m)

0.35 Ips
L=320m B 02 ips C
L=250m

8. Describe briefly the process of pipe lying in a water supply system.
9. How do you define protection and maintenance of a water supply system? Discuss
different types of maintenance work with examples.
) ok ok

[2+6]

(8]

14]

[143]
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What are the major components of water supply system? Discuss briefly with neat sketch.  [4]

S NS

Describe and illustrate the possible water supply scheme components used in rural and :
urban area in Nepal. 41

.
3. Data obtained from a baseline survey of a newly formed municipality in year 2016 A.D.
are as follows. Population = 45,000, No. of day scholar students in school = 9500, No. of
big animals = 8000, No. of small animals = 15000, There are twenty offices, two hospital
with total 50 beds. Calculate the water demand of that municipality in design year with
base period of 2 years and design period of 20 years. Assume the population growth rate
of the community is 1.5% per annum and fire fighting as per National Board of fire under

wrifers. , {8
4, How do you determine dissolved oxygen of water sample in lab using titrimetric method?” '
Also, briefly illustrate about MPN. : [4+4]
5. Sketch_and explain the general river intake arrangement. What are the points to be
considered for the selection of intake site? [81
6. 4).In a sedimentation tank (dimensions: 6m wide, 18m long and 3m depth)’;{4 million
litres of water passes per day. Calculate a) detention period and b) surface overflow »
rate. Check the values with standard range. . 81
b) Design a rapid sand filter for the population of 45,000 in the year 2021, Water
demand is 110 Ipcd, annual population growth rate is 2.1%. 81

¢) Differentiate betweeh super chlorination and break point chlorination. What is the
significance of residal chlorine? Calculate the daily quantity of bleaching powder
required in a treatment plant of capacity 20 million liters per day. Consider chlorine
dose of 0.5mg/] assuming 35% chlorine available in bleaching powder. 81

7. ) Determine velocity, head loss and discharge in the pipes BC, CD, BF and FD. If the
diameter of pipes BC, CD, BF and FD are 1200 mm, 800 mm, 1000 mm, and 1000
mm respectively. Assume length of pipes are 100 m and coefficient of friction,

£0.03. I8} .
1m'ls - '

4m’fs

imfs



b) A rural area has designed year demand of water 22000 liters per day. The demand is
met by a continuous system of supply from a river source with measured safe yield of

0.25 Ips. The consumption pattern is as follows: [8]
Time (Hour) - 5-7 7-12 12-17 - 17-19 19-5
Consumption (%) 25 35 20 20 0

. Write down the requirements of good pipe material. Describe briefly polyethylene (PE),

Polyvinyl chloride (PVC), and Polypropylene random copolymer (PPR) pipes. [4]
Write short notes on: (4ny Two) - [2x2]

 a} Aeration

b) Service Reservoir and Clear water reservoir
¢) Fecal oral transmission route

LE L
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Discuss with sketch the main components to be provided in the public water supply

scheme for a hilly area of Nepal. (4]

Extraction of excessive ground water is leading towards lowering ground water table in
Kathmandu. List out the possible actions for its sustainable solution. 4]

What is meant by design period, base period and peak hour demand? Describe the various
types of water demand and discuss the factors which affect the rate of demand in water
supply scheme. v , _ [8]
Discuss the types of impurities present in water. Describe about the fecal-oral
transmission route with a neat schematic diagram. - [4+4]

.. Define intake. what are the components of intake? Sketch and explain general river

" intake arrangement. / ©[8]
a) A water treatment plant has to purify water for a town with daily peak demand of 9

million liters. Design a rectangular sedimentation tank assuming the velocity of flow .
as 20cm/min and detention period of 4 hours. | e 8]

b) A town with population of 35,000 in the year 2019 AD has a water suppli?‘ ratéof 200
Iped. Determine the number and dimensions of the slow sand filter for the design year
2039. Assume that annual population growth rate of the town as 4.2%. Sketch with

showing each components. [6+2]

c¢) State different aspects of chorination for disinfecting -water. Briefly describe the
affecting factors in disinfection process. [4+4]

a) Water is to be supplied to a municipality in Nepal with forecasted population of
150,000 with 110 litres per capita per day. The variation in water demand is
mentioned below. Calculate the capacity of service reservoir considering pumping at
6-9am and 6-9pm respectively. Neglect the fire demand and use analytical method. [8]

Time 6am —9am |9am — 12 noon {12 noon—3pm |3pm-6pm |6pm - 9pm |9pm — 6am

% Demand 30 - 10 10 20 25 5

b) What are the general considerations to be observed .in the planning of distribution
system? Under what condition would you recommend the use of intermittent system
of water supply? What are its drawbacks? A [8]

Enlist three materials commonly used for water supply pipe. Also describe their merits
and demerits. [4]

What are the purpose of values in pipelines? Describe the working and function of cutoff

- valve with neat sketch. [4]

desksk



Ojl{N TRIBHUVAN UNIVERSITY Exam. Ba

_ STITUTE OF ENGINEERING Level BE Full Marks | 80

Examination Control Division | Programme | BCE . | Pass Marks | 32
2075 Ashwin Year [Part | IH/1 Time 3 hrs.

Subject: - Water Supply Engineering (CE605)

ANENENEN

oury
.

: WHO guidelines for drinking water ‘quality.

Demgn slow sand filter for treating water with 15,000 populations in the c_ormhunity
‘considering water demand of 100 litres per capita per day and filtration rate of 150
litres/hour per square meter. Adfter designing, sketch with all components and their, -

“Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Define Potable and Wholesome water. Also, describe the function of water in human

body. [2+2]
Define wet and dry river intake with neat sketch and briefly describe its operation and
maintenance with showing all major components in sketch. [4]

The survey is carried out in year 2074 B.S. for a water supply scheme for a new
municipality with the per capita water allowance of 110 Ipcd. Calculate the total water
demand at the service year considering the base and design period of 5 and 30 years
respectively if population is forecasted from (a) Geometrical increase method and
(b) Decreased rate of growth method. The collected census data of the town is as follows: [8]

Year B.S. 2034 | 2044 | 2054 2064 | 2074
Population (Nos) | 45,500 | 49,000 | 53,000 57,000 | 59,500

Jow can you determine MPN of water sample? Also, discuss about significance of

[4+4]

“dimension. 3 C U [4v]

10.

11,

12.

A rectangular sedimentation tank is to be provided to.treat water for 3000 persons at per
capita daily allowance of 120 liters. Propose the dimensions of the 'sedimentation tank
assuming detention period of 6 hours. ‘

(8]

Explain how iron and manganese is removed from aeration process. How many kg/day of
bleachirg powder is required to treat 5 MLD of water if the chlorine demand of water is
0.1 mg/l and residual chlorine requirement is 0.4 mg/l? Assume bleaching powder
contains 35% of available chlorine. o | [4+4]

Discuss about the treatment process and impurities removal. Explain the affecting factors
in sedimentation tank. Why we use coagulants in water treatment process? : [8]

A village has design year population of 500 nos and water demand of 45 Ipcd. The
demand is met by a continuous system of supply from a spring source with safe yield of
0.28 Ips. The consumption pattern is as follows:

Time (Hours) 05-07107-12[12-17|17-19]19-05
, | Consumption (%) 15 45 10 20 10
Is balancing reservoir necessary? Calculate its capacity if necessary and justify your
answer. | , [8]
Describe continuous and intermittent systems of water supply with its advantages. What

are the selection criteria of pipe materials in water supply system? [2+2]

Enlist types of layouts of distribution systems in water supply. Illustrate about most
suitable layout of distribution system in water supply with positive and negative aspects. 8]

Describe the service connection from main pipe to private building service layout with
neat sketch and use of each components. . _ 4]
ek
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
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Assume suitable data if necessary.

What are the objectives of water supply? Enlist the requirements of wholesome water.

Among the available sources, which type of source is preferred in the public water supply
system in a community for the hilly region of Nepal and why?

Data obtained from a baseline survey of a newly formed rural municipality in year 2018
AD. are as follows. Population = 15,000, No. of day students in school = 1500, No. of
big animals = 6500, No. of small animals = 8000. There are altogether 10 offices, one
hospital with total 25 beds, No. of tea shops = 12, No. of health post = 2 and number of
police check post =2 Neglect fire fighting demand. Calculate the water demand of that
yural municipality in design year with base period of 2 years and design period of 20
years. Assume the population growth rate of that community is 1.8 % per annum.

What is an indicator organism? How can you determine E-coli from the membrane filter
technique in laboratory?

Describe spring intake constructed in a rural area with a neat sketch showing - plan,
¢levation, section and protection work.

What do you mean by coagulant? What are the affecting factors in coagulation? Briefly
describe. ~ ’ :

Describe the construction of Rapid Sand Filter with neat sketch and its designed
considerations. Briefly describe its operation and maintenance showing components in
sketch. ‘ .

A layout of water distribution is as shown below. Design pipelines AB, BC and CD
considering Hazen-Willium’s constant of 120. Minimum pressure required at B, C and D
is 12m of water.

v

B
“ Length=700m B

Reduce level of A =500m
Reduced level of B = 480m
Reduced level of C = 465m
Reduced level of D = 440m

&
s””’"'c
>

[242]

[4]

(8}
[143]
e

(81

(8]



- 9. Define break point chlorination. Describe in details about how pH and temperature affect
the relative distribution of hypocholorous (HOCI) and hypochorite ions (OCT') in wnit

process of chlorination. [2+6]

10. A rural area has a design year demand of water 20,000 litrers per day. The demand is met
by an intermitient system of supply two times a day at 7-10 and 17-20 (altogether 6 hrs) {8]

Time (Hour) 5-7]7-12 [ 12-17 [ 17-20 | 205
Consumption (%) | 20 | 35 10 25 10
Determine the balancing reservoir capacity for that rural area.

11. Describe briefly on the layout of distribution system with their pros and cons. Also
- recommend improvements over traditional layout system. . ' - [6+2]

12. Describe reflux valve and air relief valve with necessary sketches, o [2+2]
Fkk
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Differentiate between (a) pure and impure waler, (b) potable and wholesome waler and
(c) polluted and contaminated water.

What are the criteria for the selection of water sources in hill and terrai area?
Population of a town in Nepal as obtained from the census report is as follows:

l Year A.D. 1971 1981 1991 2001 2011
@opula‘don 15000 | 21000 | 27000 | 34000 |+2000

Determine the water demand in the year 2030 if the town has fully plumbed house. Take
industrial demand as 20% total demand and water losses wasiage as 15 of the total
iemand. Neglect other demands.

Describe the various types of living organisms present in water; Discuss their effects on
human health.

Why an intake structure is necessary for water supply scheme? Describe a dry river iniake

with neat sketch showing all major components and operation.

a) Derive a Stoke's law for the settlement of particles? Under what conditions it is suitable
to use for the design of sedimentation tank. Include the temperature effect in the law.

b) A town with survey year population of 10000 and a growth rate of 1.5% per annum
has a base period of 5 years, design period of 15 years and average water consumption
rate of 150 lpcd. Taking length as twice of its width, propose number, length and
width of a slow sand filter with filtration rate of 150 I/m*/day to treat water in this
average flow rate and sketch also.

¢) A settling tank is designed for an overflow rate of 4000 liters per m? per hour. What
percentage of particles od diameter (a) 0.05 mm (b) 0.02 mm, will be removed in this
tank at 10°C.

a)y Calculate the storage required to supply the demand shown in the following table if

the inflow of water to the reservoir is maintained at a uniform rate throughout 24
hours.

Time (hours) 00-04 104-08 |08-12 |12-16 |16-20 |20-24

| Demand (million liters) | 048 | 0.87 133 i_l__(_)() 0.82 10.54 |

1Y Wi o rear snowh disctss glia avn Jysiein 0. Viaier Gisch suliun luciluing 16
s o J (=
advantages and disadvantages.

LR~y e snsihae the nirnose and nse of oxnansie i iort and flanced 10int with sketch

v

Describe the components and purpose in layout connection from main pipe to household
service with sketch.

Hokok

[4]
[4]
(8]

(8]

[8]

(8]

(8]
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Explain the functions of différent components of a rural water supply scheme witﬁ a neat
sketch. 4]

What is infiltration gallery? With a neat sketch, describe its construction. 4]

3. The survey data collected for a water supply scheme in a village of Nepal is given below: (8]

Survey year =2013 _

Based period = 3 years P
Design period = 25 years PR
Population = 1250 ‘ LS SRR
Cows =200 : : LT v/
Goats = 500 | AR
Chickert = 5000 : ot
Annual population growth rate = 1.5%

Day scholar students in a school = 100

Boarder students in a school = 10

No. of Health post =1

No. of tea shop = 1

No. of VDC office =1

Neglect demand for fire fighting

Calculate average water demand for the design year.

The hardness of a water sample was found to be 300 ml/l as CaCO;. The hardness was
found due to Ca and Mg ions only. The concentrations of these ions are equal in water.
The water analysis showed the concentration of HCO3 was 150 mg/l. Calculate (i) the
concentrations of Ca and Mg, (ii) alkalinity of water and (iii) carbonate hardness and
non-carbonate hardness of water. (8]

Describe the characteristics of dry and wet river intakes with neat sketch. What
modification will you make if the river bank is unstable? (8

a) Describe the construction of slow sand filter with neat sketches and its design
consideration. ' [81

b) A settling tank is designed for an overflow rate of 4000 liters per m” per hour, What
percentage of particles od diameter (a) 0.05 mm (b) 0.02 mm, will be removed in this
tank at 10°C. [8]

c) Describe briefly the types of aeration methods with sketches. (8]



[8]

If the diameter of pipeg AB, BC, AC and CD are 1200 mm, 800 mm, 1000 mm and
1000 mm respectively; Calculate the head loss and velocity in pipes AB, BC, AC and
CD. Assume length of all'the pipes are 100 m and coefficient of friction, f= 0.03
‘b Tnapartof w ution'sys

210 m, a'poin

b; stem, the:source is:located at a'point A''withia RLof -
4 m is at-a distance of 700 m" from 'point A and
" another 'point C m is at a distance of 550 m from 'point B'. Pipe line
- AB carries a disch: j and pipe line BC carries a discharge of 18 Ips. Taking =
“minimum residual head as 10 m and Hazen William's coefficient as 100 for. pipes,
- design pipe AB and BC. ‘ , ’ L

8. Describe the various types of :layouts of the water distribution' system Withftheinmelits
and demerits. : : ‘

ol

| [4]
9. What are the purposes of values in pipeline? With a neat sketch, describe a reflux valve, 4]
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Assume suitable data if necessary.

Draw typical layout of water supply schemes for rural and urban areas.. Describe briefly
the function of each component. .

Differentiate between shallow and deep wells with neat sketch and their characteristics

‘with respect to water quality and quantity.

" Data obtained froni a baseline survey of a newly formed municipality in year 2016 A.D

are as follows. No. of day students in school = 2500, No. of big animals = 4000, No. of
small animals = 6400. There are twenty offices, one hospital with 50 beds. The total water

demand of municigality in design year with base period of 2 years and design period of

20 years is 800 m°. The population growth rate of that community is 1.9% per annum.
Determine the population in survey year. . R a

-a) Describe in detail  about the .multiple tube fermentation technique for the = - .
(4]

B 'deférmination of E-~coli in lab.

b) - Determine total alkalinity and concentration of calcium and magnesium in the water
sample if both calcium and magnesium ions were found equal. Total hardness is 280
mg/l and carbonate hardness is 75 mg/l. :

Sketch and explain the general river intake. arrangement. What are the points to be
considered for the selection of site for intake?

a) Describe, with the help of a neat sketch, a rapid sand filter. Explain its working an

cleaning. . A
b) Design a rectangular sedimentation tank for water treatment in a city with population

of 20000. Considering the settling velocity of particles 0.4 mm/sec, Length = 2xWidth
and detention period of 2 hours. :

¢) Design a water sdﬁ:ener for a flow 20,000 Vhr, hardness = 450 mg/l as cacd3,
allowable hardness after treatment = 50 mg/l as cacos ion exchange capacity of the
resin = 20 kg /m’ of the resin, regeneration period = 7.5 hours.

"8) Describe briefly on the layout of distribution system with their pros and cons. Also

recommen improvements over transitional layout system.

b) The water demand of a city is 10,000 tﬁ3/day. The water demand is to meet from the
river flowing under gravity to the reservoir. The water is supplied to the consumers

from the reservoir by continuous system. Calculate the capacity of service reservoir .

for the consumption pattern as shown in figure below.
Time 05-07 |07-12 |12-17 | 17-19 19-05 |
| Water consumption (%) | 25 30 15 20 10 |

'Find the water level in the reservoir at 6, 12, 18 and 24 hours.

Enlist three materials commonly used for water supply pipe. Also describe their merits
and demerits. .

Describe a public stand post with neat sketches.

.oREkk
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v Cand1dates are reqmred to give their answers in theu- own words as far as practlcable
v’ Attempt Al questions. —

v The figures in the margin indicate Full Marks. S
v’ Assume suitable data if necessary. il

1. What do you.understand by water supply qystem‘? Describe. its historical development

2. Determme the storage capacity of impounded reservoir for a c1ty with a water demand of
4x10°m’ per month. The run off dlscharge inriver is given as in table:

(4]

Month

April | May | June July Aug. Sei:a“.“ Oct. ‘.N'ov. Dec. | Jan. | Feb. | March

N

Inflow (10°m”) |51 |59 {83 |89 |75 150 {35 |30 |20 |16 |2 |24

3. Briefly descnbe the factors affecting water demand and variation of hourly water
demand s :

4. a) Descrlbe about the fecal- ora] transmission route with neat schematic diagram.

b

; 6 a)
s b)

=

)

The total hardness of water is 150 mg// and carbonate hardness is 60 mg/l. All the

. ‘three bi-valent metallic ions causing hardness are same. Detemune the non—carbonate ,
hardness, alkalinity and concentration of bi-valent metalhc ions. :

‘With neat sketches describe the factors that. shouid be conmdered Whlle coustmctmg the
spring intake.

Explam briefly the theory of settlement of d1screte partwles through qmescent hquld&

How do you modify the: theory to.consider the temperature affect?-

media, base material and underdrainage system.
What dose will be necessary pH = 8 if 0.5 mg// of total chlorie is reqmred for

.dlsmfectlon of water at pH = 7.0. Find the contact time required at pH = 8.0, if it is -
given that initially 10 minutes contaot time is required at pH 7.0. Taken=1 5 in the

equation ¢"t = constant, Ki = 2.7x10® mol/lit.

Describe a purpose and construction of service re‘servoirs with neat sketches.v .
Determine the velocity, head loss and discharge in the pipes BC, CD, BF and FD .

The length of pipe BC, CD, BF and FD are 100 m, 200 m, 300 m and 100 m

 respectively and dia of all plpes are 0.1m and Barc:y 8 coefﬁcxent of friction, f=0.03.

: 8 Descnbe bneﬂy the process of pipe laying and j Jommg

" with neat sketches.

o3k

NE/
4.

RO
B

‘The population of a city is 50,000. Design a rapid sand ﬁlter including de51gn of ﬁl‘tﬁr ‘  ST N
- 8],

8]

CoEl

[8“]‘, -

‘ 4]
. 9 -Why break pressure tank is necessary in a Water supply scheme’? Discuss its constructlon C

“o

smmise SwmsTagmt Lo ) C o e N i
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. .

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.
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1. Discuss about the importance of water. Enlist the objectives and necessity of water supply
schemes. [4]

9. Discuss the selection criteria to choose a source of water supply. _ [4]

3. Determine the population of the town in the year 2088 by (a) Arithmetical increase
method (b) Geometrical increase method and (¢) Decreased rate of growth method. The
census population of the city is as follows: (8]
Year 2068 2058 2048 2038 2028

Population 65,500 | 57,000 | 47,000 37,000 | 29,000

Calculate the design year and total water demand for a Nepalese town assuming the per
capita demand of 120 Iped.

4. Define indicator organisms. Describe the procedure of determining coliform in laboratory

w byMPN method. , : [8]
5 What ate the components of intake? Enlist and discuss the factors governing the site
o selection for intake. [8]

6. a) ,in a continuous flow settling tank 30 m long and 3 m deep, what detention time would
“you recommend for effective removal of 0.03 mm particles at 25°C., Assume specific.
“gravity of particles = 2.65. Also determine the percentage of 0.025 mim particles:

‘removed in the same tank at 20°C. [8]

b) Describe the effects of hardness. Explain zeolite water softener with advantage and
disadvantages. [8]

¢) Mention the common methods of disinfection. Calculate the daily quantity of alum

and bleaching powder required in a treatment plant of capacity 25 million liters per

day. Consider optimum does of alum as 15 mg/l and chlorine does of 0.5 mg/l
assuming 30% chlorine available in bleaching power. [8]

7. a) Describe the design steps for designing water supply distribution system with
mentioning design critetia. ' I8}

b) A village has design year demand of water 20000 liters per day. The demand is met
by a continuous system of supply from a spring source with measured yield of 0.25
]ps. The consumption pattern is as follows. [8]
Time (Hours) 5.7 | 7-12 | 12-17 | 17-19 | 19-5
Consumption (%) | 25 35 20 20 0

Is balancing storage tank necessary? Calculate its capacity if necessary. Justify your

answer. _
8 What are the requirements of good pipe material? [4]

9. What is the function of air valve? Describe its working with a neat sketch. {41
. kdkk
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.- -
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Draw a schematic diagram for rural and urban water supply scheme. Describe the functions
of each component. : [4]
Differentiate between shallow and deep wells. Discuss their suitability with respect to water
quantity and quality. : ' v
Calculate the design discharge for design year 2030 for a village in Surkhet District. The data

[4]

collected in survey year 2015 is as below: _ ‘ 81

Survey year population = 13 00
“Population growth rate = 2.0% per year
._fj,;'Number of buffalos = 345
- Number of cows = 450

- Number of goats = 800

" Number of chickens = 2000

 Number of boarder students = 64

. Number of day scholar students = 450

Number of offices =3

a) Describe the types of water washed diseases and its preventive measures. ' [4]"
b) The analysis of water showed the following results iﬁ mg/l: ‘ [4]
Ca = 65; Mg =35; Na= 101.5; K =21.5; HCO; = 248; 50, =221.8 |
. F‘ind the total hardness, carbonate hardness and non-barbdnate hardness.
Which type of intake do you recorﬁnmend'in; rural hilly area? Describe its construction with

neat sketch. . : 81

a) Determine the size of recfangular sedimentation tankhavihg its length as twicé of its
width to settle the particles with settling velocity of 0.2 mm/sec with a settling period of 3
hours to treat water for population of 20000 ‘with a peak allowance of 112 Iped. - [8]

b) What do you mean by aeration of water? Why it is required? Describe the various

methods of aeration. - 4 (81

¢) Explain break point chlorination. - Calculate the required quaﬁtity of commercial

bleaching powder for the disinfection of water in rural water supply schemes: {8]

i) Chlorine content in the commercial bleaching powder = 35%
" ii) Dose of chlorine = 2.00 mg/l
iii) Water demand per day = 500000 liters




7. a) Differentiate between continuous and intermittent systems of supply with their merits and
- demerits. : : L v

b) Design pipelines AB and BC for the water distribution network shown below. [8]

Take per capita demand of water 160 Ipcd. Assume peétk factor = 3 Hazen William's
Constant C = 100. The residual head at any point in the distribution system should not be
less than 10 m. 7 , ' '

S' - L=200m
ervice _

Reservoir A - K

RL = 1000 m et RL=

~ . |Population | - ‘
' "Population’f‘\
=4400 ] c
| e - . RLj—ﬁ900m
8. Why pipe joints are required? Describe expansion joint withaneatvsketch.v'A S 4

9. Why maintenance of water supply is necessary? Discuss different typé maintenance of water .
supply. o : ‘ [4]

81
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Candidates are required to give their answers in their own words as far as practicable.
Artempt AUl questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. Differentiate potable and wholesome water, polluted and contaminated water. Write down

the requirements of wholesome water in brief.

Why ground water source is generally chosen for supplying drinking water scheme? What
are the common ground water quality parameters? Discuss them with reference to health
and treatment. : :

Safe yield of a proposed spring is S liter per second and per capita water demand is
65 Ipcd. Calculate the current population that can be taken under the scheme if design
period is 20 years and population growth rate is 1.7% per annum.

The hardness of a water sample was found to be 300 ml/l as CaCOs;. The hardness was
found due to Ca and Mg ions only. The concentrations of these ions are equal in water.
The water analysis showed the concentrations of HCO3, was 150 mg/l. Calculate (i) the

concentrations of Ca and Mg (ii) alkalinity of water and (iii) carbonate hardness and non-

carbonate hardness of water.

Generally, which type of intake is used in hilly area of Nepal? Why? Describe such intake

- with a neat sketch showing plan, elevation, section and protection work.

a) A rectangular sedimentation tank is to treat 10 MLD of water. A detention basin of
‘width to length ratio of 1/3 is proposed to trap all particles larger than 0.04 mm is
size. Assuming a specific gravity of particles at 20°C is 2.65. Compute the tank
dimensions. If the depth of the tank is 3.5 m, calculate the detention time.

b) Determine amount of bleaching powder required annually in a water treatment plant
treating 10MLD of water if 0.3 ppm of chlorine dose is required. Available bleaching
powder contains 27% of chlorine. Describe the break point chlorination in water
treatment process.

¢) Write down the purpose of aeration. Describe methods of aeration with sketch.

a) Design pipes PQ, PR and RS. Minimum pressures have to be maintained at 1 kg/em® |

in all taps. Take Hazen William constant C =110
Tap 1 Source
‘T 0.7lps \
R Length=150 m |
RLofR=860m RL of source =950 m
Tap2 /53 1ps

Length=160m

0.25 Ips
Length = 180 m

S

RLof S=845m Tap 3

LofQ=930m
b) Briefly describe the layout of distribution system.

Write down the réquirements of good pipe material. Describe briefly concrete pipe, C.I
pipe and PPR pipe.

Enlist the requirements of the public stand post along with its importance in rural areas,
. hoksk ) .

(8]

(8]

(8]

(8]
[8]

[10]

[6]

(4]
14]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. ,

The figures in the margin indicate Full Marks

Assume suitable data if necessary.

. Draw a schematic diagram of a typical urban and rural water supply system and bneﬂy

describe the function of each component.

For the water supply of a town with the daily requirement of 0.25 MLD, it is proposed to
construct a distribution reservoir. The consumption pattern is as follows
7 AMto 8 AM - 30% of days supply
8 AMto 5PM 35% of days supply -
- 5PMto6:30PM  30% of days supply
6:30PMto7 AM 5% of days supply

‘The pumping is to be done at a constant rate of 0.032 Vhr for 8 hrs. (8AM to 4PM)

Determine the required capacity of balancing reservoir by analytical method.

Data obtained from a baseline survey of a v111age in year 2070 B.S. are as- follows .

Population of village = 2700, No. of day scholar students =220, No. of big animals =
240, No. of small animals = 460. There are two offices, one health post. Calculate the
water demand of that v111age in'design year with base period of 5 years and design perlod

‘got 20 years ‘Assume the population growth rate of that. v111age, as 1.89% per-annum,
;-What ate Bicoli? ‘Are they harmful ‘to-human beings? Whyis their: presence tested in

* water for drinking purpose: Describe the membrane filtration technique method.

8.
9.

. What ate the factors that should be considered during selection of an intake site?: Doscnbe :

~the chamctenstms of wet: rosorvmr intake with-neat sketch. . = e

L) leferenuato ‘between super . ohlormatlon and break=point:chlorination. Explam break-

‘point chlorination with a neat sketch explaining the typos of chlorine form available in
the various stages of the ‘break-point curve. What is the significance of residual
chlorine?

b) An old tank having dimension of 11mx5mx3m is available in'a village. It is proposed -

to use as a settling tank. At least 93 percent of particles having diameter of 0.025mm,
specific gravity 2.65 is expected to remove on the tank at 20°C. What will be an

overflow rafe on using that tank? Does the tank .dimension is enough to remove 99

percentages of particles having diameter 0.05 mm at same conditions?
¢) Differentiate between slow sand filter and rapid sand filter.

a) State the factors you would take into consideration and the procedure you would
follow in designing a distribution system for the water supply of a city.

b) A layout of water distribution is shown in figure below. Design pipelines AB and BC
considering Hazen-William’s Coefficient = 100. Minimum pressure required at B and
C is 10m of water.

‘Describe in detail the process of pipe iaiymﬁ of a water supply system.
Why break pressure tank is necessary ina wator supply SLhemeV Describe its construction
wﬂh neat sketches. :

ESR

- [4]

(8]

(8]
[8]

(8]

8]

[4]

[4]
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Why a systematic water supply scheme is necessary in the community? Describe the
impacts of such water supply schemes. _ . [2+2]

2. Describe the selection criteria of a good source for drinking water supply project. [41

3. In arural village, the survey is carried out in the year 2070 BS and the following data is
obtained: _ [8]
Population = 5000 nos No of cows = 50 nos :

No of goats = 250 nos No of chickens = 2000 nos
No of VDC offices = 2 nos No of tea shops = 3 nos
No of schools = 2 with overall 350 day scholar students
Annual population growth rate = 1.5% and -
Annual growth rate for students = 1%

~ If the base year is taken as 2073 BS and the design period is of 20 years, calculate the
: total water demand of the village for the service year?

4 ?.1), : What do you understand by water vector disease? Describe any two types of water
'\"‘Vector diseases. : ‘ [4]

b) »The total hardness value obtained from the analysis of a water sample is 150 mg/L. If
all three (Ca, Mg and Sr) catious concentration causing hardness are numencally
"same and carbonate hardness is 77 mg/l, calculate the following: o 4]
. i) The value of non carbonate hardness S
ii) The concentration of principal catious and
iii) The value of total alkalinity in mg/l.

5. a) Describe spring intake with a neat sketch showing plan, elevatlon sectlon and
protection work. : [8]

b) A small vﬂlage has design year populatlon of 600 with 65 Ipcd per capita demand
The demand is to be fulfilled by spring sources with safe y1e1d 0.5 Is. The

consumption pattern 1n % of a day is as below. . . [8]
Time 05-07 | 07-12 | 12-17 | 17-19 | 19-05 '
Water consumptlon (%) 30 30 | 15 20 S

Is balancing reservoir necessary? Calculate capacity of balancmg reservoir if needed.

c) Describe brleﬂy the design cnterla and design steps involved in rural water supply
distribution system. , : : [8]

6. a) With neat sketches, describe the various types of m1x1ng dev1ces used in mixing the
' coagulant with water. [8]

b) Ina continuous flow settling tank 30 m long and 3 m deep, what detention time would ’

" you recommend for effective removal of 0.02 mm particles at 25°C? Assume specific

gravity of particles = 2.65. Also determine the percentage of 0.01 mm partmles

- removed in the same tank at 10°C. _ © 8]

¢) Describe in detail the various forms of chlorination. - : [8]

7. Describe the public stand post with neat sketch and necessary crlterla [4]
8. What are the requirements of a good pipe materlal’? Describe a flanged joint Wzth neat ,
sketch. : N , [2+2]
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| v’ Candidates are required to give their answers in their own words as far as practlcable
‘ ; v’ Attempt any Five ive questions.
: o v All questions carry equal marks.

v’ Assume suitable data if necessary.

1. @) Compare the water quantlty and. quality .of surface and greundwater seurces Explam with' reasons the-
- suitability of thése soutces for rural and urban areas.
b) The 5urvey data collected for a water supply scheme ina vnllage of Nepal is gwen below

Survey year=2012 R Base penod 3years Desxgn penod 30 years »' —

i Population = 500 ' . ~ No.ofcows=20 - “No. of goats—25 O T e
S No. of chickens = 100 Annual population growth rate = ,

j T " No. of day scholars in school =125 No. of boarders in school =40

' «No. of health post—i . No.oftea shops 2 '

oz

' .Calculate talwater demand for that desngn year‘ , "

'vdescrllbe the:‘conétructlon of a wet type river inta
g'The hardness of 'iwater sample was found to
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Enlist objectives of water supply system focusing for rural water supply in Nepal. Draw
its schematic diagram mentioning components. ’

2. The city has an average water demand of 6202 million liters per month. Calculate the
capacity of impounded reservoir. The flow in the river is shown below.

Month Inflow Month Inflow Month Inflow
(m’ls) (m’ls) (m’fs)
January 2.97 May 0.51 , September 4.00
February 1.99 | June - 1.00 October 5.00
March 1.00 July 2.00 - | November | 4.00
April 0.00 August ©3.00 December 2.80

3. The survey data collected for a water supply scheme in a village of Nepal is given below:
-V« Survey year =2013
- - Base period = 3 years
- Design period = 15 years
‘. Population =250
+= No. of cows =200
"~ No. of goats = 500
No. of chickens = 5000
Annual population growth rate =1.5%
No. of day scholars in school = 100
No. of boarders in school = 10
No. of health post =1
No. of tea shop =1
VDC office = 1
Calculate total water demand for design year.

4. a) Describe fecal-oral transmission route of disease with a neat schematic diagram.

b) If 400ml of water with a pH of 6 is mixed with 700ml of water with a pH of 8, what
will be the resultant pH of the mixture? ' , :

5. What are the factors that should be considered during selection of an intake site? With
neat sketches, describe the construction of a spring intake.

6. a) Find the settling velocity of silica particle of size 0.02cm with specific gravity 2.65 in
" water at 20°C? Take kinematic viscosity of water at 20°C as 1.007 centistokes.

b) Design rapid sand filter for a population of 60000 nos for a newly growing urban area.

¢) What is break point chlorination? How can you obtain the break point? Describe.
How much quantity of bleaching power is to be added in the treatment plant to
disinfect 2 MLD of water, if the does of chlorine is 0.5 ppm?

(4]

(8l

[4]

[4]

18]

(8]
(8]

8]




. a) Briefly describe the layout of distribution system with their advantages and

disadvantages. How can you improve the traditional layout system for betterment? [6+2]
b) Design pipes RA and AB for the water d.istribution network shown below: - [8]
) RL840m
Service - Length=200m A _
"Reservoir, R — Length =500 m
RL 890 m
' Population = 3600 Population = 4400° | = RL 790 m

- Take per capita demand of water as 200 Ipcd. Assume peak factor = 3 and Hazen

Williams Constant C = 100, The residual pressure at any point in the distribution system
should not be less than 15m. Check velocity in the pipes also. S ‘

Describe briefly the ‘process, of pipe laying and jointing.

- Why pressure relief valves are necessary? Describe with-a neat sketch.

-4
[143]
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v Attempt All questions.
v The figures in the margin indicate Full Marks.
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1. a) Determine external and internal degrees of static indeterminacies and degree of

Kinematic indeterminacies of the frame and truss shown in figure below. [3+3]

............ s s g NG

/ : /

r”/f \/</ / 7!\
- d s \j AN
O _— /:i e o \
‘ ~
T T /?"’(7/2

b) Determine the deflection at point B of given beam by using Castigliano’s theorem.

Take EI constant. [10]
50kN
/ B
L, A A A 7+ C
9 ] El=const. 775%,77
. 6m 4dm
P k e
2. a) Determine reactions at hinged support A of the frame shown in figure below using
force method. [12]
30 kN/m
e B OOV YIY YD Cé__ ,}30 kN
1 A
4m
4m
i
777 P 7
{ S
) 7

b) Determine reaction and end moment at supports in a fixed beam of span L when right
support sinks down by A unit. [4]

3. 4) Analyze the right angled bend shown in figure below using moment distribution 18]

method and draw bending moment diagram.




4. a) Analyze the following structure by stiffness matrix method.

5. a) Use Muller s theory to' draw ILD for bendmg moment at ¢ for glven beam Calcu ate

b) Analyze the beam loaded as shown in figure below by slopa deﬂecnon method Also ’
draw bending moment dlagram

[8]

s ‘ 4kN/m‘ o . : “ : 15kN . 1kN |

s NER R \J/

‘ A ‘ T B TRET ;
Rl 1911 B o - . ”“%"2" 3m-—t 3m zm

{10]
20kN/m. 100k N .
A Lot

200 kN ;
- -.},m ___,‘,”_;..‘.;._4-.»——-_—5 21
5]

..1‘. -

g

i
. i
H
4

e ey i im0

o pr——r i

RS SRR Wi

Df' et cde »
4 B | 4:m

b) Der} ve member saffness matrm for truss eIement

ordinates at 2m 1nterval
v ‘ 4 ’ g % N ’
M PP e
ot 8m ———p——=8m "~

(8]

b) Calculate the maximum plastic moment capacity of the following structure. ‘[8}

1S0KN

2lMp ‘
30kN/m
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt Al questions. :
v’ The figures in the margin indicate Full Marks.
V' Assume suitable data if necessary.
1. a) Discuss how static and kinematic indeterminacies are determined for pin jointed plane
frames using suitable example. [4]
b) Determine the reaction at support B of the given confinuous beam using Castigliano’s
theorem. [6]
V5 Y © S R
3 6m 6m A

¢) Derive an expression for three moment equation for continuous beam and explain

- how it can be used for fixed support. {6]
2. a) Analyze the following structure by flexibility matrix method. Also draw bending
moment diagram. EI is constant for all span. [10]
*20 kN/m
I XITEETEZ IR 2RI LN
B f
Sm :

T
3m

e S i 4;2

o

oV

b) Find the member forces of the given truss using force method if temperature on
diagonal members rises by 20°C and vertical members are Smm too short. Take

E=2x10° MPa, A = 50cm” for all members and o = 10.6x10%/°C. [10]
 S0KN
o B -
201{N S — ' C o
4m
X =4

3m




3, ‘Draw BMD for ‘the given frame usmg stlffncss matrix method . v | [12]

- b)

B

le CSm — "vg

Analyze the f‘ollowmg structure by slape deﬂectmn equa’uon method and draw SFD

and BMD. EL is constant forall members B B R [1‘2]‘

| o \LISGKN | '_Wkwm -
2, ‘24m\3’ S3m A8 d T dm 3m ,2m7€g¢

btk A i r‘;\

\LISOkN

D1fferent1ate between ﬂemb]hty and stifi‘ness matmces w1th smtable examples in

Take the ordmates at an interval of 2m. R B [6]

A% — ,g;,;
IOm' :

Determme the collapse Ioad for the portal frame as shown in the ﬂgure below : o [10]

"'P‘ -

| ISMp

PN

,2m‘;‘ : “ Coe

Ny
LAl

%

relationto DSTand DKL~ S SR T 14
) Draw ILD for verﬁcal reacuon at foller SUpport of the gwen pzopped camllever beam |
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. Attempt AUl questions.

The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

a) Determine the degree of static and kinematic indeterminacy of the given structures.

I
révr s oo

b) Determine,the vertical reaction at support B of the given continuous beam using
Castigliano’s method. Take EI to be constant.

2z

o S e

A M%Y\f%vwmm C
/Av - /l}. | - 7‘: '
5m 4m

a) Using force method, derive expression for support moments of a single span
(span = L) fixed beam when right end of the beam rotates clockwise by an angle 0.
Also determine the expression for support moments of the same beam when left end
of the beam settles down by A. Assume constant EL

b) Determine horizontal reaction and bending moment at C in the two hinged parabolic
arch shown in figure below.

200 kN 150 kN

 10m 35m 15m7,
: -1 f i {
a) Analysis of the following given frame structure by stiffness matrix.
WOINm 15 1m
(3,4 [ITTITTITIL }
B 21 C
2m i i
1 3m
100 kKN4 21
D
2m Vi

[6]

[8]

[10]

(8]

(12]




b)

b)

b)

Draw BMD of the given continuous beam using slope deflection method if support C
settles down by 200/EL

20 KN 200 kN

40 kNm i
| B RN fC ‘o
A S 2F1 & EL 4
PO ) W Sm v 2m A S

Differentiate between the force method and displacement method.

Analyse the given pin-jointed truss by the stiffness matrix method. Take area of cross-
section for all members = 1000 mm? and modulus of elasticity E = 200 KN/mm?.

Ll /A”"/-"' "'r‘BI,‘_r - ;/,9!.' fr st AL Sy ."l«‘)fu

60kN
Draw the influence line diagram for moment at B in the continuous beam shown in

figure after calculating ordinates at 2m intervals. Assume flexural rigidity is constant
thought.

8m 6m

B C
en Ea
| i
¥ 1

Consider the continuous beam as shown in figure. Determine the collapse load W.
L/2 L/3
FHLy . 2
Mo !
A YA b D
A Mp BA 2Mp  AC Mp AN
L . L L
4 ¥ 4 +
E X2

(8]

[4]

(8]

(8]

(8]
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INSTITUTE OF ENGINEERING | Level ] BE | Full Marks |80 |
Examination Control Division ngramme | BCE | Pass Marks ;32 |
2079 Bhadra Year / Part IH /1 Time 3 hrs. }
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Subject: - Theory of Structures Il (CE 601)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. a) Desctibe the degree of static and kinematic indeterminacies with examples. ‘ [6]
b) Using Castigliano’s theorem determines the deflection at point B for a propped
cantilever beam. EI is constant throughout the member. ! [10]
10 kN/m

A% .L.Liiiillllii
-
1

; kol
4
T

4m ¢ 3m
=
a) Determine reactions at hinged support using force method. ‘ [10]
200 kN
B |c >
E3

. /7%7

—.’

g

-

20 kN/m [ S

_’

._.’;

¥ b

At 5 -
i m
e Sm._ NP L
b) Calculate the reactions of the two hinged arch. If there is a temperature rise by 10°C
what will be the change in reactions. Assume I = I;Sec¢ and o0 = 10° 3°C. [10]
5 kN/m

YYYYVYYYYYYY




. a) Analyze the one bay one story frame shown in figure below using either Stiffness

Matrix Method.

50 kN/m o WIO kN-m

b) What is the moment distribution method? Define carry-over moment and distribution
factor. :

. 8) Generate stiffness matrix of the given truss and use it to find its member forces.

A

- a) Draw influence Jine diagram for moment at fixed support. Find ordinates at 4m

interval.

7o

b) Define plastlc hinge, plastic moment capacity and shape factor.

9 20 m"

¢) Determine shape factor for the composite shown in figure below.
150 cm

Lm_wm MM¥N]80m

[12]

[4]
[7]

[6]

5]

[4]
[6]




TRIBHUVAN UNIVERSITY Exam.

INSTITUTE OF ENGINEERING ~ |Level _|BE | FullMarks
Examination Control Division __Programme | BCE | PassMarks 132 |
2079 Baishakh Vear /Part | /1 Time Tbrs, |

" Subject: - Theory of Structures II (CE 601)

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

\'\\\%

Pk
.

examples.
b) In the beam ABC, support 'B' settles by ARe units. Find reaction Re using
castigliano's theorem. o
PI2U
Arlt&i%*iiii%iii%iiii(‘
v  El B_ El i
L R A
i - = gt
c) Determme reactions at A, using Force method.
A 10 kN/m -
. EI
E‘I -~
,JL’Q.L
4 -
{ 1

2. ) Find the BM at point D for the given two hinged parabolic arch. Take Ix = Ic sec.

30kN/m__ ¢ s |

Sm . 20m 100y

L
-

b) Use consistent deformation method to draw the BM dlagram of the given frame.

OkN .

10%N/m of BL &
A i
1 3 . f .. 3m )

Candidates are required to give their answers in their own words as far as practicable.

a) Explain the physical significance of ﬂex1b1hty and stiffness matrices with suitable

[4]

(6]

(6]

[10]

[10]



3, Analysis the given frame using stiffness matrix method.

B

10kN/m

401>

EI

77777

AR ERR R’

FIFIAATILAEIC)
El A 50kNm

*

4. a) Draw the BMD for the given beam using slope deflection method.
. 40kN

A

B

{

¥ 1.5EI
|rmbodm ol )

Pz

b) Explain the principle of moment distribution with example.

*5. a) Draw ILD for the shear at section 1-1 of the propped cantilever beam given in figure,

oy

W

dm

> 1

, o . —— {

10m

b) Evaluate the collapse load for the given frame.

~Sm:

B

206N 20kN

[12]

[12]

4]
[6]

[10]



TRIBHUVAN UNIVERSITY - . . [ Exam. | | Ba
INSTITUTE OF ENGINEERING * Level |BE - _Full Marks |80
Examination Control DlVlSIOH { Programme | BCE | PassMarks |32
2078 Kartik = - Year/ Part [T /I | Time 3 hrs.

Subject Theory of Structures 11 (CE 60! )

v’ Candidates are required to gwe their answers in their own words as far as pracncable

v’ Attempt Al questions.
v’ The figures in the margin mdzcate Full Blarks
v Assume suitable data zf necessary

. 1. a) Determme the external and internal degree of static. mdetermmacy and also the
kmemanc indeterminacy of the structure as glven below

hmgc

hinge

oA AT

b) Find the reacnon at support B usmg castigliano’s method.

: ZOkN/m :
\‘r ¥ T+ 1 vb v v ¥C
B
L 6m /., " 10m O

* . Lefy

c). Define flexibility and stiffness coefficient. For the »givén frame which of the method
[2:+3]-

either force or displacement method is suitable. Given your reasons.

rrr rﬂh ey
i

2. a)' Determme forces in all members of the truss shown in figure below if the member AC
is too long by 10 mm. Take AE is constant for all members :

B' . S c

A

1 . dm 1
o ht

b) Determme reactlons at hlnged support of the frame loadcd as shown in ﬁgure bclow
usmg force method. ‘

: ~ 50KNfm :

Y v ¥ ¥ ¥ ¥ ¥ 3¢

. By
| Coa ] T

PR s

D
A
] :

A o : -
LR 10m
i N

[3+2]

©

o

[y



ey}x f"?? [16

3. a) A two hinge parabohc arch ot Spa”l 60 m and central rise of 6mis subjected to a

. concentrated load of 40 kN at the crown. Allowing foi rib shortening and yielding of

support B by 6 mm outwards horxzontally, determme the horizontal thrust. Also draw

BMD. Take I = 6x10%m", Ac = 1000 cm’, B = 10 KN/man” and consider |

I '-Io Sec o,
b) Draw bendmg moment dxagram of the frame gwen beIow usmg mcment dlstnbutmn
method.
' - 50kN-m. S . o
L l S . 30kN/m )
A SR T 2 1o
1 st S N
S I 6m -
S S S A A
Lk. 2m ._i, L 4m mw Lo sm ’ ! B
l -A'Q, S V,* ™

4. 'a) Compute the ﬁnal end moments for the follomng loaded frame uéing sti_‘fﬁ;éés' | ‘
‘ . : o . [12]

method. _

o 8 KN/
_TA'S!"‘ e’ I TR T %
by e Y v
o ,

X 20 K. —»] 25f

5mo |

X ' ' E :

b) Wnte slope~deﬂect1on equatlon and men’uon all the symbols used
5 a) Draw this ILD for bondmg moment at B. N '
A B B ; . c

1o _8m by 10 m o
e X Ll ) g R |

b). Determine collapsé loac.i.in_ the frame shown in figure below.

. kaN‘ -
B c ‘
, —_— D
C15Me ‘ T
> ‘M - 6m -
i ‘ o
(W/72) pal 2Mp - E
',szffm :: . i F
1 3m
A R 2
/';%7 dm - . 4m - o
_ L ) I

$hk

[8]

{10]

2]

(6]

[10]
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~ INSTITUTE OF ENGINEERING | Level {BE. © . |Ful Marks 80
Examination Control Division |Programme | BCE - | Pass Marks | 32
2078 Bhadra : Year/Part | 1II/] Time 3 hrs. -

Subject; - Theory of Strucfures Il (CE601)

Candidates are requxred to glve their answers in their own words as far as practzcable
Attempt All questions. - _

The figures in the margin indicate Full Marks

Assume swtable data if necessary. '

-'\'\\\

fo—y

a) Determine degrees of static and kmematxc mdetermmames of the frame shown in
'ﬂgure below. :

7ir7

b) 'State and prove castxghano s second theorem.

‘ ¢) Analyze the given loaded beam using castigliano’s theorem The redundant should be
considered as support moment at A. EI constant. .
© 10KNm 6 kN/im
PR - 1 2 2
Y A,
S 2m  2m  tm

2™ Y

 -2. a) Analyse the portal frame ABCD shown in figure below using ﬂexxblhty matnx

method Take EI 12000 kN/m?
25kN/m
_B\“&{rii&ii‘c
X - - "
v . 2m}-
50 KN - |3m
3m Dy
: . . 8m )
»)
. Y‘SLIHWA

b) Compute the bar force in the member AB, and EF due to the decrease in temperature
- of 20°C in all vertical members only. Take ¢ = 12><10'6/°C and E = 2x10°N/mm?
cross-sectlonal area of all members are 35 e,

L — E

AL U .
"'”.‘53 B 3@am C T
i* -

61

(6]

[10]



- 3. a) Draw shear force and bending moment dxagram of the. contmuous beam usmg threc ‘

moment equahon ‘method. L [ 10]
S . 300kN :
a3

l-'. : " 50 kN/m
S A= o

By ¥y +-4ﬁc

J« >l :,’: : »
b) Use Moment dzstributxon method to apalyze the frame loaded as shown below. Also ,
dawBMD. - | S - [
. I | ‘  B0XN
o , _ 10kN/m ,
Aj _ BVTV ¥ 3§y b 4 E
i ' 21 ,7-9)7—, Lo .
_ o 3m .-
. BOKN 2
' ' 3m
G
7777
Y 6m ) 6m -, 6m go2m
[ T e Lot D ‘ o
4. Analyse the frame given below usmg shfﬁless matrix method - [12]
. 20 kN/m : o : :
_'B i | Y v vC _10kN
T 2
1.5} o | im
6m '
Dy
7
8m .
. o
p LA
TTITI ‘
5. a) Draw influence line d1agram for bending moment at pomt D. find values at interval
2. 5 min span AB and at 5 m interval on span BC. - o [6]
' "f " v C 4 .
10 m by 20m o
" >
’ ] , : o
b) Find the collapse load of the following frame. : o]
S ‘ w | W A
o 2m . «lm o
W. y B; : 4 cC
. 3Mp ,
4m| | 2M _ o Me
Ty A 4 : . 1D
rTiT ,
L - 8m 7

#kk



TRIBHUVAN UNIVERSITY TExam. : o Resiilar -
INSTITUTE OF ENGINEERING Level BE Ful Marks | 80
Examination Control Division | Programme | BCE Pass Marks | 3
2076 Chaitra Year/Part |IH/1 Time 3 hrs.

Subject. - Theory of Structures 1l (CE 601) ‘

v Candidates are required to give their answers in their own words as far as practicable.
v Attempt Al questions.

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. a) Explain theorems on displacement with suitable illustration. [4]
b) Find the reaction at support ‘C’ using Castigliano’s theorem. {61
, W KN/m

S

Lm i ?’C

Lm

El Constant

Frrr

¢) In the given beam support ‘B’ is seftled down by ‘A’ units without rotation.
Determine reactions at the supports. 6]

A
= 4, / ‘{?,
—H A

2. a) Determine reactions at hinged support using Force method when support D settles
~ -vertically downward by 200/EL Take EI to be constant. [10]
10 kN/m:

C I ITITII
% 2EI :

4 m

EI

2m

A
T 4m >
74 19
A T A

b) Find the member forces of given loaded truss for given external loadings and due to
rise in temperature of all diagonal members by 20°C. Take AE = 5000KN for all
members and coefficient of thermal expansion as 2.06 x 10°%°C. Additionally,
vertical members are Smm too long.

, [10]
50K

3m




3.

3. Draw BMD of the ‘given ﬁ’amt using Mi’ﬁle%

mauu\ meth@d

it lGOKNB  0KNm
g R uuuumc
S — EL A%
B 4m -
DL
ST om Am A

4. a) Derive expressions for Slope deﬂcctmn equations for continuous beams.

-b) Draw BMD of the given frame using moment distribution method.

3KN

15 KN/im
JLHM,HHN -
3EI -~ 3El
2B Y
TISm
- |
Lim 4m - 15m

a) Draw ILD for reaction moment at £ xed s
- span 10m. Take. ordinate mterval as 2m.

upport of the propped canﬁlever beam o:('

b) Fi ind the plastzc momem‘ capacity of the frame slwwn in ﬁoure below.

. . BOKN
B v C.
bl 150 T o
20KN/m [ 2|}
et 3% _ «-f—-— 100 KN
—t ‘ Im
lzm ) am
r P i

o

- [12]

oM
2

18]

oy




TRIBHUVAN UNIVERSITY Exam.

INSTITUTE OF ENGINEERING Lovel BE ™) Full Marks | 80
Fxamination Control Division | Programme | BCE Pass Marks | 32
2076 Ashwin Year/Part |IIL/1 . Time 3 hrs.

Subject: - Theory of Structure II (CE 601)

¥ Candidates are required to give their answers in their own words as far as practicable.

v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.

1. a) Enunciate Betti's law and Maxwell's Reciprocal theorem and explain their uses. [6]

b) Compute the bar forces in the members BG, HC, and CF of the following loaded truss
structures as shown. AE = constant. ¢

B c D £
’ Eﬁm
A e 7\

WV 4@60m2m
2. a) Detcrpihe end moments in a fixed beam of span L when one of the supports settles
down by A units. Take EI as the cross sectional stiffness of the beam. [6]
b) Generate stiffness matrix of the structural system. A R
/X ¥ ’B

31 10 m

[10]

s

21
1I0m 10m

< 1
I - A

8m !

3. a) Derive slope deflection equations for a beam of span L and cross sectional stiffness
EL Assume other data, if required. [6]

b) Determine moment at fixed support and rotation at roller support of a propped
cantilever beam of span 10m and loaded with uniformly distributed load 30kN/m on
its whole span and a point Toad of 50 KN at the centre using castigliano's theorem. [10]

4. a) Write down the compétibility equation for two hinged parabolic arch due to external
loads, variation in temperature, Rib shortening and yielding of supports. 6]

b) Draw BMD using slope deflection methed. (10}
190K

i LS NmM :
é ; 2.5E1 AN @ 1.6El

Keuomo
Je—am— — 5o T oyt S o 7

™




5. a) Draw Influence Line dmgxam for moment at support B of a propped cantllever beam

_as shown. Plot ordinates at 0.50 times span length. . . [6]
"‘*“%é B c
s
A 2L, 4 L __»
{ A v /
b) Evaluate the collapse load for the given portal frame Assume P 2ql ‘ [10]
B_ jlc
q MP
A ! '

v - X
a

4




TRIBHUVAN UNIVERSITY }3@ . . Regul
 INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Fxamination Control Division | Programme BCE - | PassMarks |32
' 2075 Chaitra Year/Part | II/1 Time 3 hus.

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

SAKNS

1. a) Define degree of static and kinematic indeterminacies %g; give suitable examples
related to pin jointed, rigid jointed and hybrid structures to explain the concept. [6]

b) Determine reactions at hinged support in the frame shown in figure below using force

method. [10]
30 KN/m

@
lo

50 kN

6m
2. a) Determine end moments in a fixed beam of span L when left fixed support rotates
clockwise by 0 radian. Take EI as constant. [6}
b) Compute the final end moments for the following loaded frame using stiffness matrix
method. [0 -
200Nm  —gKN/m
s T U O O Y 0 3 .G-]
L - 2l
4m
: 2El 6m-
15KN
2.5El - rrhon
em '
t Al
10m i,
3. a) Explain with a neat sketch the concept of distribution and carry over factors in —
[l

moment distribution method and give example.



b) Determine the support reaction at supp(m 'C' using Castigliano's theorem El=constant
throughout : {1 0]

] ' 2»m‘ )’, 2m ./%, Iﬁl /%/.
4. 2) Find the bending moment at a given section x-x of the followmg lﬂaded two hmged _
parabolic arch due to given loading, Take Elo=10000KNm?, 6]
BOKN/m : , (86KN ' v ‘

A ém ; ,. : 3

. (441}

——tm
2]

) Determme end: moments and.draw bend1 gmomx‘:‘nt;diagram;‘bys.usigxgsiﬁ;ﬁa deflection TRy
Cmethod.. SR s , [10]

. 4710KN | IR 3601(\1
A B

5t

5. a) Draw ILD for the support moment at A by computmo the ordmates at 3 meter

mtervals ‘ | _ 6]
b) Determine collapse load in the portal frame shown in figure below. [10]




}

\
03 TRIBHUVAN UNIVERSITY E_Z‘“‘E, dEuBack MRl
' NNSTITUTE OF ENGINEERING Level I BE Foll Marks | 80
Examination Control Division | Programue BCE Pass Marks | 32
' 2075 Ashwin Year/Part |111/1 1 Time 3 hrs.

Subject. - Theory of Structures 11 (CE601)
v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions. _
v’ The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.

1. a) What is structural idealization? Explain the steps involve during identification and

formulation of problems in theory of structure. [3+3]
b) Determine the horizontal and vertical reaction at hinged support and also draw BMD
 using Foree method. [10]
£ 30kN/m
_ m *
100KN 2El »
El . El 4m

Vs

e

W

2. a) “Displacement method is unique in comparison to force method”. Justify the

statement giving suitable example. / L
b) Determine reaction at support B of the beam shown in figure below by castigliano’s
method. ‘ {6l
150k
A > L
4m Sy 2m C

¢) A portal frame of s-paﬁ 6m and height 5m is hinged suppdrted at both ends. The beam

of the frame carries a uniformly distributed gravity load of intensity 50 kN/m. Use

~ force method to solve the frame considering the flexural stiffness EI to be constant.
Determine the reactions at both supports. [6]

3. a) Determine the forces in all members of the truss shown below, using force method.

Take EA = 10°kN. [8]
- C D

- S0kN

3m



b) Determine the collapse load We for the rectangular portal frame shown in figure

below. - [8]
2W
4m 3m
3m 61 '
W,
S5m

4.

4. a) DrawILD for S.F. at point C of the propped cantilever beam shown in figure below. [6]

Ag G B
| 6m é) .
U

| b) Analysis the continuous beam loaded as shown in figure below using slope deflection
, method considering  settlement of support C by 4mm downward. Take

e 14m

; EI=1><109tmm2. [10]
| o2 3Ym St
| . S W C ! _ ED
~ . ; o lSmermr dm gy  PUIVING Lt PN S
% 2m k77 4m o 3m -
é i Ih.’ - : . .
5. @) Generate stiffness matrix for the frame shown and determine the end reactions at the
A 1OOkN ' 5

R
, - o
jk?,m
6m L L
4} Pa)

b) Analyse the truss by displacement method. Take E = 2x10° MPa, A=38 cm? [8]




01 TRIBHUVAN UNIVERSITY Exam.

INSTITUTE OF ENGINEERING [ Level | BE Full Marks
Txamination Control Division | Programme BCE Pass Marks | 32
20774 Chaltra Year [ Part /1 Time 3 s,

Subject: - Theory of Structures 11 (CE601)

v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

v The figures in the margin indicate Full Marks.

v Assumeé suitable data if necessary.

1. a) Define degree of static and Kinematic indeterminacies. Give examples for each. - [6]
b) Analyze the structure given below using Force method. Draw Shear force and
Bending Moment diagrams. [10}
i 120k
a d b o
&Aoo
3
18
: L 1
‘ v Y
’}f A ,
R 127 12
2. a) Derive the three moment equation and use it to solve single span fixed beam with
uniform distributed load throughout the span. [6}
b} Generate stiffness matrix for the frame shown in below figure and determine the end '
moments and horizontal reactions at supports due to the load given. [10}

5“’@
' 21 S5m
| I
10 m L
151 Wﬂ;ﬁn
A.’?,‘-;-r

3. a) Determine forces in all members of the truss shown in figure below using force
method. AE for all members is constant. ' [10]

50 kN




b) Analyze the continuous beam shown in figure below by slope deflection method.

GivenI=4*10" mm*, and E = 200 kN/mm? Draw Bending Moment diagram. [8]
2m
. 10 kN/m 60 KN’L—_/E'
A . A o y rD
3 BT /\B 20 A\C FI 7
4m 4m o dm
7{4 4;, 4!,, . "i;,

4. a) Explain with example how bending moment diagram is drawn for a statically

indeterminate portal frame which undergoes settlement of one support. ' 14}
b) Analyze the truss shown in figure below by the stiffness matrix method and find the
- vertical and horizontal displacement at node A. - 18]
200 kN . | =~
A Given,
A= 800 mm”
E= 200kN/mm*
Im
B ' b v

o~ 10— 05 >« 05 >

5. a) ‘Draw the influence line for bending moment at Section 5-of a two span’ continuous

~ beam as shown in figure below. Given ordinate at Zminterval. : , ' [10]
K 2 34 s 13
A : e ! i ! 1D
8 " N T A
) A 4@2 m=8m L @ m=gm L
a I -4
b) Determine collapse load for the following beam. 4]

i: W kN/m

e

L(m) ok
—

v

¢) Calculate the reaction at the prop of a propped cantilever with uniform distributed
load throughout the span using Castigliano’s theorem. [4]
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o1 ,’ TRIBHUVAN UNIVERSITY lI—Exam B N
INSTITUTE OF ENGINEERING ' Level | BE | Full Marks |80 |
Examination Control Division | Programme | BCE Pass Marks | 32 |
J 2074 Ashwin [ Year /Part | 1TI/1 Time Thrs. |

Subject: - Theory of Structure I1 (CE601)

Candidates are required to give their answers in their own words as far as practicable.

v
v Attempt All questions.

v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.

1. a) Describe the degree of static indeterminacy and the degree of Kinematic
indeterminacy of a structural system with suitable expressions and examples. {5]
b) Determine the moment at the fixed support of the following loaded beam using
Castigliano's theorem. Take EI constant. [6]
50 KN-m

Y —5 )

| — Sx‘nv —3l—2m -7

c) Enuciate Mueller-Breslau principle of influence line and prove it with an example of a

continuous beam. {51
2. a) Explain the principle of moment distribution method with a simple example. ' [6]
b) A portal frame of span 4 m and height 4 m is fixed at both supports. The beam of the
frame carries a uniform distributed gravity load of intensity 30 KN/m. Use Force
method to solve the frame considering the cross-sectional stiffness (EI) to be constant.
Draw bending moment, shear force and normal thrust diagrams for the frame. [10]
3. a) Analyse the continuous beam loaded as shown in figure below and draw the bending ’ﬁ
moment diagrams using slope-deflection method. Support B sinks by 19 mm. . [12]
| S0 KN
0 KN/mi - &/ |
N

1SEL B 28 ¢ 15m NS
‘.<_..._«——- Am —-——~=;+’<—————-4m ———%&6— 2m.—?‘<———2m-—?j

Take EI = 10,000 KN-m’

b) Define plastic hinge. Also compare plastic and elastic hinges of a structural system. [4]



4. ‘a) Define the tprm left and right focal point ratios. Also write their expressions.

b) Analyse the truss shown in figure below using "Force Method". Take the cross-
sectional stiffness EA of the members to be constant. '

60 KN

5. a) Generate stiffness matrix the frame loaded as shown in figure below. Also determine
the end moments considering stiffaess equations of each member.

SO0KN 10 KN-m
5 !
60KN 21
I

{'%““‘ 3m —le— 3m —>‘

'b) Determine the collapse load, Wy, for the rectangular portal frame loaded as shown in

figure below. 1p
T 1T
4m Mp \
2 Mp 6 m
b A= A
3m Im

Rk

[4]

[12] &

[10]

(6]




01 TRIBHUVAN UNIVERSITY (Exam,
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme BCE Pass Marks | 32
2073 Chaitra Year/Part |III/1 Time 1 3 hrs.

Subject: - Theory of Structure II (CE601)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

AN NN

1. a) Define static and kinetic indeterminacies of a structural system. Explain with an
example for each of indeterminacy what they are used for. (61

b) Calculate the force in the members of the truss loaded shown in figure below using
"Force Method". Take the cross-sectional stiffness EA of the members to be constant.  [10]

_C

35KN

2. a) Derive moment expressions of slope-deflection method and explain ‘whether the
method used is force or displacement. Define with an example what is fixed end

moment? ‘ : [6]
b) Analyse the beam shown in figure below by Moment Distribution Method. Also draw '
BMD indicating the salient points. Supports B sinks by 15 mm. [10]
80 KN 25KN

L ;

"~ A, \% 3 s._l. 3 \_I
>m P p Im Py sm > m ‘%
Take EI = 10000 KN-m?, and is constant throughout.
-~ . ’ ( r - -~ e o A
t ; ¢ _,q| \ , / ) /; ¢
“ - 4 “ » J ) o | »/






i

| , A ,

! 3. &) Differentiate between stiffness and flexibility. Also explain their relationships. {4]
|

|

b) Generate stiffness matrix and solve for the final end moments and reactions for the
following frame loaded as shown in figure below. Also draw the bending moment

diagram. [6+4+2]
' ' 10 KN/m |
50 KN BE&L}LLQAX’}L
| 131 ‘2(')KN-m
21 14m
6 m
:21
A
=< —~ 5m — >

4, a) Draw influence Jine diagram for the moment at the fixed support a propped cantilever
beam of span L. Find and plot the ordinate at 0.2L interval. Use Mueller-Breslau

pringiple. [el

b) Analyse the frame 1oéded shown in figure below using the method of consistent :
deformation. Draw BMD and SFD. Consider EI to the constant throughout the frame. [101.

25 KN/m

4m jm
- A

! 3m

D

777



5. a) Derive three moment equation and explain its physical meaning. Explain with an
example how the theorem can be used for a continuous beam with a clamed support at

the end.

b) The portal frame shown in figure below is subjected to the factored loads. Determine

the plastic moment of resistance. Also draw the statically admissible bending moment

* diagram. . 50 KN
. .B
75KN | 1.5 M,

Sk

[}

{10}



01. -~ TRIBHUVAN UNIVERSITY | Exam. 2w Ba 6

INSTITUTE OF ENGINEERING - | Level BE ‘ Fali Marks | 80 . 4\
‘Examination Control Division | Programme | BCE PassMarks |32 |
2073 Shrawan Year /Part | II/1 | Time Jhrs. |

Subject: - Theory of Structure If (CE60])

v Candidates are required to give their answers in their own words as far as practicable.
V' Attempt All questions. ’ A '

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. a) Draw influence line diagram for moment at section x~x of the continuous beam shown

in figure below. Find the ordinates at 2 m intervals. ‘ v (5] _

!

"

b) Determine slope at A and deflections at D of the beam shown in figure below using -

castigliano's theorem. [10]
| " KN 10KN
T T el
2. a) Define and explain the following terms: ' BN E)

ii) Redundant force

- iii) Flexibility coefficient
iv) Stiffness coefficient .
v) Kinematic indeterminacy

b) Determine the forces in all members of the.truss shown in figure below using force ‘
method. o N VA




G e

3. #) Find the collapse

'~ b) Derive the express
physical meaning,

4, a) Using flexibility matrix method, dete

load for portal frame shown in figure below.

ion of three moment theorcm-fﬁg continugus beam and explain xts

- figure below. Take constant EI. ‘

5. 2) Derive the slope~4deﬂection equations,
b) Using stiffness matrix meth

10d, draw behding moment diagram for the frame shown in

g
|

o somw

ok

o5

f6]

o

o




01 - TRIBHUVAN UNIVERSITY | Exam. e - Regular I
INSTITUTE OF ENGINEERING | Level  |BE Full Marks (80 |
Examination Control Division | Programme | BCE | Pass Marks 2|
2072 Chaitra Vear/Part_|11/1 | Time 3hms. |

Subject: - Theory of Structure Il (CE601)

¥ Candidates are required to give their answers in their own words as far as practicabie.
v Attempt All questions. . ' ' :
v The figures in the margin indicate F ull Marks.

v Assume suitable data if necessary. '

1. a) Draw influence diagram";fo;vertical reaction at fixed support of a propped cantilever -

beam. Plot ordinates at 0.25 times span length. - [4]
b) Using Castigliano's theorem, find the deflection at point B of the beam shown in ﬁgure
below. Take constant EI through the length. . (12}
. {_T . L2 o L-'E B
2. a) State and proof Maxwell's Reciprocal theorem. | {41
b) Determine the bar forces and reactions that develop in the statically inderminate fruss -
_shown in figure below. ' , [12]

C
m'
400 KN

D g

_-Cross sectional Areal
Member BD =20 cmt’
Other members = 15 cm’
“Young's modulus = 240%10° KN/m’

‘(_._,__..——.- 6.5m

3. a) Define plastic moment and shape factor. : {3)
b) Determine the reactions at support E and A and draw bending moment diagram of the
frame shown in figure below by using flexibility matrix method (force method) “[13]

75 KN/m

2E]

¥



4. a) A pmpped canulever beam of umform Mp is laaded,,aé shown in the figure below.
. Find'the collapse load. L - 4

b) Analyse the frame shown in ﬂguré below by using stiffness matrix method and draw
bending moment dxagram ) % KN’/ e L - 12
. L L KN/m S ‘ :
100 KN B AVIA ‘“DIS KiNm
» 10m :
. » 2EI Sm

10m ﬁWD
VEI

Ak

5 a) ~Deﬁné"plastic ‘hinge and explain how its 1 i “[4]

b) “Analysis: the beam loaded shown in-the ﬁgme belaw by siope deﬂectlon method. Also g
- draw bending moment dxagram (BMD) oo 12))
| 50KN . 30KRN '

Aok




i e i
; e e i

066 & Later Batch) *

o1 TRIBHUVAN UNIVERSITY :@;}:@._;_MM |
INSTITUTE OF ENGINEERING |Level 3;,_],3.?},,;,w_.“,_,,,,_w,*Lfﬂ“_ﬁ?fﬁwi_@“ﬁ,i
Examination Control Division | Programme | BCE______ | PassMarks (32}
2072 Kartik |-Year /Part_ o/t ,-,#_M_Lrg:’_‘_‘li_,__ |3hrs. -
Slject: - Theory of Structure L CESOD

..,__a.,u._.lm..,___..—»-m...u,_m...«-.___‘«_\.,.—_w

v Candidates are required to give their answers in the
v Attempt All questions. :

v The figures in the margin indicate E ull Marks.

v Assume suitable data if necessary. '

1. a) Draw influence line diagram for shear at the section x-x for the two-spah continuous
beam shown in the figure below. Draw the ordinate at 2 m interval. ’ [6]
A | . .

\é'/‘Sm'———"?%‘""‘SI{n"“A

continuous beam ABCD is fixed at A and simply supported at B, C and

b) A prismatic

- D.ltis subjected to factored loads as shown. Find the collapse mechanisms and draw :
.~ BMD. - ' ‘ - 10
A
-V 4m 4m 5m - A 3m 2% 1m

2. a) Using Castigliano's theoren, determine the moment at the fixed support A of the

~ propped cantilever beam {oaded as shown in figure below. - [6]

' 5 KN/m |
o E =232 kaV/mm’

I=112.5%10° mm®

b) Analyse the frame. shown in figure below by using force method and draw bending

moment diagram. = - 6D KN/m 101




3 a) Analyse the ﬁ'ame shown m ngure using stl,ﬁ"ness matrix methad Con51der only

!
|
|

flexural defonnatlons . [IQ]
' 0N
L l f—\\"ls KNam
oy a  J 4 ’
e El m
= v
= o
2 21 :
kil ¥
» TT77 TR
L ' im
. %'?73111 21#‘ ——L" w
S B B A “ BT :
b) List the differences between fcrce and dxsplacement methods Draw a neat sketch of a !
system and expleun . : . : (6]
4, a) Determine the support moments and draw bending moment dlagram of the contmuous
beam shown in figure below by usmg three moment equatmn - i7]
1 100KN" v 20 KN
v ‘ 40 KN/m . ‘
R ﬂ4m 4mr=£:?r ]()zrr; ’Qer.‘ o :
c) Determme the forces in all members of the truss: by using. force method AE 1? R
- con:,tant for all members. . 171
h" | 'vv v
A4
b) Write down the boundary conditions for a single span beam fixed at both ends. ) 21
{15}

5. Analyse the frame shown in ﬁgure below by using moment dlstnbuuon method.

PRI

- SOKN sopy

60 KN/mv

L 2m _4m,2m-m
sokN. (2m @D o
- I50EN =5 6 mm)
" oemliom
jen .
A

FRE
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INSTITUTE OF ENGINEERING Level { BE ' Full Marks | 80
Examination Control Division | Programme BCE Pass Marks | 32
’ 2071 Chaitra Year /Part | II/11 | Time 3 hrs.

Subject: - Theory of Structure II (CE601)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. :
The figures in the margin indicate Full Marks.

Assume suitable data if necessary. :

ANRNNELN

1. a) Draw influence line diagram for moment at support 2 of the continunus beam shown in
figure below by using focal point method. Find ordinates at 4 m interval, in span 1-2 and
‘ at-2m interval on span 2-3 ) ’ [6]

1 : _
_ ﬂ ) 3
{ 20m E 10m - l
] ¥ ' !
. -ab)v F qu,the c%)llaps'e Joad for portal frame shown in figure below. \' [10]
\ - m——
Mp
A K
L pL s

- o ]

2. a) Determine the moment at fixed support of thé propped cantilever beam using
Castigliano's method. - S . . : - [6]
100 KN 50 KN : :

T

." B .
[T

4m - 4m Ly 4m
- - -

antor

e

PSR ST N-






(8

&

b) Generate flexibility matrix to determine the reactions at suppdrt D for the frame loaded -

shown in the figure below. Also determine the reactions at support D and draw bending
moment diagram. Show all the steps. ' :

B F

C

0KN & ool j4m
:.- D B
A

a) Analyse the frame shown in figure below by using stiffness matrix method and draw

bending moment diagram. [10]:
' ‘ A 25 KN 30 KN/m
7 8m
3m 21
100 KN Sm
21
Tm

b) List the properties of stiffness and flexibility matrices for a given systerﬁ. Draw a neat ,
sketch of a system and explain. o : : 6]

a) Using the consistent deformation method analyse the frame 'Shown‘ in ﬁgﬁre and draw
bending moment, shear force and normal thrust'diagram. o ! [15]

ISKN

| - 1\'
> 2EX 3m
§ —¥ IEI
4
" I 77277 Tk
L im
.
17417 7 4113 o m . )

b) Draw a propped cantilever and write down its boundary conditions. - : [2]

(10]

T

L AR R TR A

R S




/ ' 5. A continuous beam is shown in ﬁgﬁre support ‘B' sinks by 10mm down and 'C" fises by 20
o mm up during loads. Analyse the given beam using slope deflection method and also draw
'bending moment diagram and show deflected shape. {15]

E =200%10°BN /m? and ] = 80*10"%*

2 KN KN . SKNm

A . B ¥ B o3 4 U A /
i i : NN 0. . 2 . . 2 Yy

. H e ‘ﬂ— — - . R
: L= | =77k 3*"'7"'g' 77 -

! -
¢
b
i
i
o
i
!
1.
b




01 TRIBHUVAN UNIVERSITY ‘
INSTITUTE OF ENGINEERING L BE Full Marks | 80
FExamination Control Division | Programme | BCE Pass Marks | 32
2070 Ashad Year/Part | II1/1 Time 3 hrs,

Subject: - Theory of Structures II (CE601)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

AN

1. a) Define degree of static and degree of kinematic mdetemnnames w1th suitable

examples. 4]
b) Determine the external and internal degrees of static indeterrninacy of the structure
shown in figure below. Also determine the kinematic indeterminacy. [3+3]
I

I v

) ‘_Detelmme the moment at the fixed end of a propped cantﬂever beam shown in ﬁgure
| "‘:‘;"j?""_'ibelow using Castigliane's theorem. . ' [5]
15 KN/I’n

{%_&w}-& y ¥

—a

A L=5m L

I

2. a) Define force method and priinary structure. , , , | [4]‘

b) Generate flexibility matrix for the coordinates shown in figure below. B [6]
N l " . :

(AN

A 4 ;ﬂr—‘) R
N o o 0m - 10m 4
' T EI 1s constant ’ ’

¢) Determine honzontal and vertical react1ons at support D of the frame shown in figure
below using 1 force method. i v : [10]
, b 30 KN/m ' ’
110 KN




Analyse the continuous beam shown in figure below by using three moment theoren.

| | 100K 20 KN

| %‘AQO N

| A4 U022 S S R, 53
2 e Bl

4in 4m 4 10m  , 2m 1

Draw shear force and bending moment diagram.

d) Determine the force in member BF of the redundant truss shown in figure below.

4m

‘ OR | :
" Draw :bending ‘moment (BM) diagram’ for the. two ' hinged “parabolic ‘arch' shown

e - T=1IcSech. Calculate the BM value atan interval of 10m. - - -

-SOK.N-: ‘ “
‘ C
DJ’ -
| ‘)8111'
{ 20m }  40m
) i

42m , 3m yom4 4m i 4m 3
Pp— i i ST

Cross section areas of each member in_.cm2 are given in figure within brackets. [51

3. a) Generate stiffness matrix for the frame shown in figure beid?w.» o [5]
]
31
I 4m
Rz
,_,{_ 5m
by Analyse the continuous beam and draw bending moment diagram which is loaded as
- shown in figure below. Use stiffiess matrix method. . [10]
- IOKN  30KN ‘ 15 KN/m _ '
A A T Hiss vy )
J}!v , F*Q?? . L e



¢) Use moment distribution method to analyse the frame loaded as shown in figuré

below. Also draw bending moment diagram. N . (10]
50KN/m . POOKN
B ¥t “g:""g_b ﬁ; D
ra
20 EE%
+ 6m
4dm
i .
e 7777E
1 1 ] i
4. Define focal point ratio ar d derive expression to determine left focal point ratio. [7]
OR

Draw influence line diagram for reaction at support B of the propped cantilever beam
shown in figure below. Determine ordinates at 3 m interval. '

12m

!

5. Determme the collapse load for the two span beam shown in figure below if the plasfl.c .
. moment capacity is MP. . [8]

20KN 10 KN/I“l
ries uif

3dm | 3m 6m
. z, —

b
B 9 )EF‘E:&.
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Cn TRBHUVAN UNtVersiTy | !'_E—:—:_"j
* INSTITUTE OF ENGINEERING | Tey el ] | FullMarks 180 |
- Examination Control Division | Programme |BCE Pass Marks | 32 J
2068 Chaitra | Year/Part | 0 /1 Time  |3hrs |

1. &) Explain with a sim

,_ ___Swubject: - Theory of Structure Il (CE 601)
v" Candidates are required to give their answer
v Attempt any Five questions. :
v The figures in the margin indicate Fuj Marks.
v Assume suitable data if necessary, =

s in their own words as far ag practicable. -

ple example the steps to ‘follow in solving a frame using
displacement method S o

o

b) Use force method.(ﬂexibili‘w matrix) to solve the truss as shown in figure below,

;v——Bm -—>}+2m-§v§«é~2m‘>%2m QF Jm —-#;%-3111 -—‘)-{ |
3. &) What i Muce'ller-Br'eslau' prinéiple and how it is used to determine the éhape of an
influence line diagram of a structural quantity in a statically indeterminate beam? .
Shown in a simple example, S : - [8] -




01 TRIBHUVAN UNIVERSITY RN < New Back (2066 & Later:Bateh) -
INSTITUTE OF ENGINEERING Level BE | Full Marks : 80
Examination Control Division | Programme | BCE Pass Marks | 32
2071 Shawan Year/Part | II/1 | Time 3 hrs.

Subject. - Theory of Structure 11 (CE601)

v' Candidates are required to give their answers in their own words as far as practicable.

v Attempt All questions.
v The figures in the margin indicate Full Marks

v Assume suitable data if necessary.

1. a) Obtain the degree of static and kinematic indetermiﬁacies for the given structures. [3+2]
: £y #)
Hinge ]
7}; . T
b) Determine reaction at B of the propped cantilever beam shown in figure below using
Castigliano’s theorem. Also draw bending moment diagram. [10]

;f{OKN

AR B

/] o,
i 4m : 6m iy

2. a) Explain why flexibility method is called a Force Method. using Force method
determine the reactions in the continuous beam shown in figure below, if support B
settles 18 mm and support C settles 12 mm. Given EI is constant, E = 232 KN/mm’,
and I =112.5x10°mm [3+7]

A B ¢ |
fe—48m e 48m

b) Explain the physical meaning of compatibility condition and derive the equation for it.
A portal frame with hinged supports is subjected to a temperature variation as shown
in figure below. Determine flexibility coefficients and calculate redundant force with

the help of compatibility equation. Take a = 11x 10%°C, E = 5000 \f,, , fux = 20

MPa and constant flexural rigidity. c : , - [15]
B t=20°C |
1, = 10°C

6m {0.6 m

H\\

. A .
- ﬂé}" ' '57‘» Section

3im

pe




3. a) Generate stiffness matrix for the frame given below. Use the stiffness matrix generated
to draw bendmg moment diagram. Take EI as constant for all members [15]

2 KN/m
Ly LI

10 KN

b) Analyse the frame shown in ﬁgure below. by usmg moment dlstnbutwn method Draw

bending moment diagram. - [10}
50 KN/m ' iS KN .
YEREEEERER
/ Sm,21 tm

4ml

4 -a) 'Explain influence line diagram as: system specific diagram. Derwe the expressmn of
recurrent formula for focal pomt ratio considering two. conseeutive spans for loadmg v ,
 onright spans. ~ : 15

b) For the: given portal-frame:with same- ‘plastic:moment: ‘capacity: Mp-for-all ‘members

 caleulate the value of P at collapse. | R [10]
S
B
, "
A

t L3y L3 L3y
[ o

*ekk




01 TRIBHUVAN UNIVERSITY Exam.  NRRARRE . Soroa
INSTITUTE OF ENGINEERING Level BE Full Marks 180 |

'Examination Control Division | Programme | BCE Pass Marks | 32 E
2070 Chaitra | Year /Part | 1II/1 Time Jhrs. |

Subject: - Theory of Structure II (CE601)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. : . ‘ '

The figures in the margin indicate Full Marks. -

ssume suitable data if necessary.

TNENENEN

a) Describe different types of indetérminacies of the structural system and their physical

1.
meanings. _ ’ (51
b) Use castigliano’s theorem t0 determine forces induced in each members of the square
truss loaded as shown below. ' - A (10}
g 4 120 KN :
c ~ )
- : €— 90 KN
D
4m ‘ | AE constant
L a B
' 4m .
Gy 2 a) Draw shear force and bending moment diagrams for the fréme given below. Qse force
. method. - [15)

Al
,77.}775“1 2m

b) Determine the horizontal reaction in the two hinged parabolic arch shown figure
below. Also determine the bending moment at C.(I=L Secd) - {10}
50 KN/m




3. 2) Describe with example the principle of moment distribution. For the frame shown in
figure below generate stiffness matrix that operates on displacements u,, vy, 81and 65.
Both members are slender and have the same E, I, A and L. Express matrix

coefficients in terms of L, a= AE/L andb= E/L? , [5+10]
‘ Tvb Fyl . 4
14— s "a’“ﬁ F
a o ‘919M1L ’ b
y
- S
, i . ‘61', Mf/m ,
X : 3

b) A jib-crane is carrying vertical load of 10KN at A as shown in figure below.
Determine by matrix displacement method, the displacement of joint A and hence
calculate the forces in. members AB and AC. Take cross-sectional area of members
AB and AC as 10000mm” and 20000mm> respectweiy and E = 200KN/mm?. [101

dm .
> 1

1
B

4. a) Draw influence line diagram for the shear at section 2-2 of the propped cantilever |
beam shown in figure below. Find the ordinates at 2 m interval. [5]

| .
B 4m ""'"*"“‘"?@ ";

b) Find the plastic moment capacity of the frame shown figure below during collapse. [10]
" 60 KN
40 KN |




INSTITUTE OF ENGINEERING | Level | 0 |
Examination Control Division |Programme |BCE | Passhiaris |2 |
2080 Bhadra | Year /Part /1 Time Jhrs. |

ANRNENEN

TRIBHUVAN UNIVERSITY g Exam.

'BE | FullMarks |8

" Subject: Foundation Engincering (CF 602

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume-suitable data if necessary.

a) Explain Foundation.
b) Mention two important things which are considered during foundation design.
a) What aré different sampler design parameters? Explain physical significance of each

parameter to obtain an undisturbed sample.

b) What types of boring is best suited for sub grade investigation of roads and why?

¢) Calculate the corrected N-value, if 2 standard penetration test was conducted 6m
"below the ground level in a deposit of fully submerged fine sand. Numbers of blows
were found to be 18, 23 and 17 for each 150mm penetration. The average saturated

unit weight of the soil is 19kN/m’.

a) Explain with neat sketch the step by step procedure for Culmann’s graphical method

of passive earth pressure.
b) A trapezoidal masonry retaining wall 1 m wide at top and 3 m wide at its bottom is

4m high. The vertical face is retaining soil (¢ =30°) ata surcharge angle of 20° with
the horizontal . Determine the maximum and minimum intensities of pressure at the
base of the retaining wall using coulumb’s Earth pressure Theory. Unit weights of soil
and masory are 20kN/m’ and 24KkN/m’ respectively. Take & = 24° on the base wall,
determine the factor of safety against sliding and overturning.

_ Determine the forces in the struts for the bracing system shown in figure below. Assume

hinges at the levels B and C. Take the spacing of the struts in each strut level as 2.0m.

1.5m |
'Yt:lg kN/m3
2.5m =30 KN/m’
2.5
" I G) 10.0m
2.5m I l
1.0m &7 ] ’ N

Assume suitable condition to prove that Use of anchor can reduce the depth of
embedment of cantilever sheet pile wall.

a) Explain the development of different classical bearing capacity theories.

b) A strip and punching shear failure footing of 1.5 m width with its hase at a depth of
1.2 m is resting on dry sand. The water table is 1 m below the base of footing. Find
the change inn the ultimate bearing capacity of footing if the water table rises up 10
the depth 0.5m below the ground level. Take Ne = 95.7, Ng=81.3, Ny = 100.4,

G =2.70 and dry unit weight of sand as 16 KN/m’.

(1]
{1l

[2+4]
(2]
{4]

(6]

[10]

(4]

[4]
(6]

(6]




. Explam the concept of ﬂoatmg foundatzon Why we should deSIgn a mat foundatlon‘?

~What is. the basic difference between bearing capacxty calculation of a mat foundation in

cohesive soil and in cohesxon less soil? R [2+2+2]

8. a) Classify the pﬂe foundations accordmg to their materlal load transfer and method of

 forming and method of installation.

| b) A group of 16 piles arranged in a square pattem is to be proportmned ina depomt of

soft saturated clay. Assuming the pﬂes to be square with side 30 cm and 12 cm long,
determine the centre to centre spacing of piles for 100% efficiency of the plle group.:
Take adhesion factor = 0.8 for Cu = kPa and cons1der both pomt beanng and skm
frxctlon _ ‘

9, ‘List out the remed1a1 measures to rec‘ufy tilt. and Shlﬁ whﬂe smkmg of well foundatmn

. Derive an expression for lateral stabﬂlty analys1s of light we1ght well usmg T erazagh1 $
sn:nphﬁed approach. - o v e

-10. erte down the dlfferem methods of soil 1mprovemen't teohmques FXplam any two of

them 4
#kk

[4]

Gl

[5+3]
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T ubject - Foundation Brgineering (CE60)___
v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Explain the major criteria to be satisfied in the design of foundation. 2]
2. a) Discuss the features of good site investigation report. [4]
b) A sampler has the following dimension: inside diameter of Cutting edge = 59 mm;
Outside diameter of Cutting edge = 63mm; Inside diameter of sampling tube = 60 mm
and outside diameter of sampling tube = 62 mm. Calculate (i) Area ratio (i) Inside
clearance (iii) Outside clearance. [3]
c) List the field tests commonly used in subsurface exploration. ‘What are the corrections
that must be applied to the SPT —values for sand before they are used in design charts
and empirical correlations? [5]
3. a) Explain earth pressure coefficient and its types. (2]
b) Draw an earth pressure diagram for a purely cohesive soil (v, ¢ =0, ¢) supported by
rigid retaining wall of height, H at active condition. Find magnitude and line of action
of this active earth pressure force per unit length of the wall from the base of the _
retaining wall. (6]
¢) Check the overall stabilify of the cantilever retaining wall shown in figure below.
Take the allowable soil pressure as 600 KN/m?, (8]
0 ;,30m
feos Sutcharge 50 kPs
ANt
=
Y4 =18%kN/ m®
(g) = 40°
§ =250
4.,00m
"T EVE L L.90m
RSN B W i
y fi S Y .§5m ‘
: 2.80m ;
4. List out essential requirements of soil arching. Draw apparent pressure diagrams for deep -
cuts in sand and clay. ' [2+2]
5. a) Determine the depth of embedment of the free earth support anchored sheet pile
shown in figure below. 31
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b) Also, find the tensile ‘fdr‘c‘gv(T) per meter act’ihg on the anchor. Assume necessary

‘conditions. ) S A | (1
. a) Differentiate betiveen general shear failure local shear failure and punékﬁng“shear o
failure with neat sketch. ‘ - A T [4]

b) A‘St‘rip‘footingﬁm Mde‘cm“r‘iéls}d’safe load ’in't'ensity; of 400 kN/m2 ata dépth“of 1.2m

- in cohesion less soil. Saturated unit weight and bulk unit weight are 19.5 kN/m?‘ and
16.8kN/m’ respectively. Determine the valye of FOS with respect to shear failure for ,
following c‘Onditions of water table. Use N¢ = 58, Nq=41and Nr=42, o [8]
(i) WT at 4m below GL (i) WT at 2.5m below GL. ~ (iii) WT at 0.5m below GL:

. A mat 1_8m$<22m in plane has its base 3m Balow the surface of :’th‘e: dépoéit 'offéléj‘rwith
unit weight of 20kN/m’. The unconfined compressive strength of clay is 75kN/m’. The

factor of safety against bearing capacity failure must be 3. Determine total weight of

- building plus the foundation the raft can safety support. . , _ [6]
. a) Define pile foundation. How do you classify pile foundation based on (i) materials (i)
methods of installation and (iii) load transfer? s [1+3]
'b) Determine the allowable pile load capacity of 4x4 group of 40cm diameter driven
 concrete pile shown in figute. Use FOS = '2.59'spac,i‘n‘g_= 2.5B and P§£ =12 o [8]
s TSGR e :
S Loose sand v. c1exi/ns
RT Bage s, TumeR/us,
S | Medium dense sand |
N £ Y54t = 195/ b
g heste o
. f7sab = 200w/ms,
11 9= 400
- Explain with clear sketches the various components of well foundations. Discuss the
 remedies for tilt and shift of well foundation. What are the different forces acting on well |
- foundation? e | e o [4242]
10.2) Whatfis:preloading?" e TS A [1]
b) Briefly explain different methods of soil stabilization. R B
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Candidates are required to give their answers in their own words as far as praéticable.
Attempt All questions.

The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Write down the basic requirements of foundation.

a) What types of information are obtained in preliminary subsurface exploration? What
are the merits and demerits of percussion drilling?Describe briefly about the borehole

(2]

log format with a suitable example. | [242+4]

b) Differentiate between disturbed and undisturbed sample. What are the factors
affecting the disturbance of sample?

. a) Why are retaining walls designed for active earth pressure?

'b) A concrete gravity retaining wall of height 6 m retains two layers of horizontal

backfill soil. The upper layers is 3 m deep cohesionless-soil of unit weight 20 KN/m®

and angle of internal frmuon 32° and the bottom layer is C-¢ soil of unit weight 22
KN/m®, cohesion 30 kN/m? and angle of internal friction 27°. There is water table at
the depth of 2 m from the ground surface. The back of the retaining wall is smooth
and vertical with the top width 1.2m and bottom w1dth 5 m. Check the stability of
retaining wall. Take unit weight of concrete as 23 KN/m?,

¢) How is Columb’s theory step ahead of Rankine’s theory for calculating earth
pressure? Justify your answer in reference to the limitations of Rankine’s theory.

What is soil arching? Explain with clear sketches about the components of braced

excavation.

What is a sheet pile? Draw the clear deflected shapes for the following: (i)cantilever sheet
pile, (ii) anchored bulkhead driven to shallow depth and (iii)anchored bulkhead driven to
deeper depth.

a) What are the factors affecting the bearing capacity of foundatlon? Explain how
fluctuation of water table affects the bearning capacity of foundation when water table
lies above and below the base of the footing.

b) A 4 m x 4 m square footing in plan is founded in a soil having angle of internal

friction ¢ = 32°, cohesion ¢ = 35 kN/m” and unit weight = 18 kN/m®, The load of

- 2000kN from the superstructure acts at an eccentricity of 0.3 m at one direction from

the geometrical centre of the footing.” What should be the minimum depth of the

footing to avoid shear failure in soil at the factor of safety of 2.57Take N¢ = 55,
Ny =40, N, = 45.

Mention the common types of mat foundations with their clear sketches and suitability.
What are the basic assumptions in conventional method of analysis of mat foundation?

[2+2]
2]

[12]
2]

[ 1+-3]
[1+43]

[242]

(8]

[4+2]




What are the reasons behind the dynamic method of determination of ultimate load
carrying capacity of pile being inaccurate?

Design a 2pﬂe group driven in a 16 m deep consolidated clay having unit cohesion of
30 kN/m” and unit weight of 22kN/m’ to carry the superstructure load of 2000kN.
Take adhesion factor as 0.6 and factor af safety of 3.

Describe briefly the laterally loaded piles with suitable examples.

What are the situations where a well foundation is more suitable than the other types
of foundations?

What do you understand by grip length? What is its importance in well foundation?

Draw a clear sketch showing the different components of a well foundation and also
write the functions of each component. '

10. What is dynamic compaction? Describe the soil stabilization by injection of suitable
grouts with its advantages for the following soil improverment,

kR
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

What are the factors that influence the selection of a foundation? Under what circumstances
strap footings and combined footings are adopted? [1+1]

a) Differentiate between accessible and inaccessible method of exploration. How do you
determine the depth of exploration? Explain with the help of suitable example. [2+3]

b) Explain the various precautions to be taken during the sampling, transportation and
storage of the sample. [3]

c) What is the physical meaning of area ratio, inside clearance, outside clearance and
recovery ratio? (No need to write formula) [4]

a) Justify with suitable reasons for not considering the passive earth pressure during the
design of rigid retaining structures. [2]

b) Describe step by step procedure of Culmann’s method of determining active thrust behind
the retaining wall carrying inclined backfill with line load with the help of sketch. {5]

¢) A 6 m high retaining wall having vertical back has horizontal cohesion-less backfill
having y = 17 kN/m’, ¢= 30° and carrying uniform surcharge of 25 kN/m? has a water
table at a depth of 3.5 m from the base of the retaining wall. Determine the magnitude and

direction of total active thrust. Take Yo = 21 kKN/m”. [9]
Define strut load, braced cut and explain the Terzaghi’s tfap door experiment. [1+1+2]
Why sheet pile wall considered as a flexible retaining structure? Explain the function of
coffer dams with relative merits and demerits. [2+2]
a) Explain the various limitations of the plate load test. (3]

b) A concrete column has a square footing to carry a column load of 750 kN, founded in a
clay deposit below the ground surface. The unit weight and unit cohesion of clay are
17 KN/m®, 35 kN/m” respectively. Determine the dimension of the footing taking factor

safety of 3 and assuming the foundation to be backfilled. [6]
¢) Describe the procedure for the proportionating of footings for uniform settlement. [3]
Write down the procedure of analysis of mat foundation by conventional method with neat
sketch. [6]
a) Compare among the large displacement piles, small displacement piles and non-

displacement piles with the suitable examples. [2]
b) Explain the factors affecting selection of pile foundation types. (2]

¢) 12 circular piles are arranged in a rectangular pattern with spacing to diameter ratio equal
to 3.0 in a purely cohesive soil having unconfined compressive strength of
qu = 80 kKN/m” The length of the pile is 15 m and taking adhesion factor as 0.85,
determine the spacing and diameter of the pile considering the 100% efficiency of pile

group. [8]
How do you determine the depth of the well? Describe the sinking process of the well in the .
site having water table above the ground level. [4+4]
Explain the following: [2+2]

a) Preloading b) Bituminous stabilization of soil

% sk sk
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v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. What are the basic criteria that needs to be satisfied by foundations for its satisfactory
performance? ' 2]
2. Explain the following with suitable example: « [3x4]
a) Objectives of site investigation.
b) Accessible and inaccessible method of soil exploration
¢) Thick walled and thin walled sampler
d) Representative and non-preventative soil sample
3. a) Write down the step by step procedure of Culmann's graphical method for
- determining the total active trust behind the retaining wall carrying surcharge on the
cohesion-less inclined backfill. [5]
b) For a gravity retaining wall as shown below, determine the following using
Coulomb's earth pressure theory.
i) “FOS against overturning
if) FOS against sliding
iii) The pressure on the soil at the toe and heel [11]
; . Ground level
v=18.35 KN/m® ‘
§=32°
0=0 * 5. 7m
Zii
‘ 0.8m
JTTR SERPUESEERE O 'Footing leve,l
‘TTL i e e ?”.} ¢ y=18.010m°, $=24°
0.8m 027m 0.6m 1S53m  0.3m R
4. Explain Terzaghi trap door experiment to demonstrate the arching effect in soil with
suitable sketches. | 4]
5. a) What is coffer dam?
b) Explain the steps to be followed while designing a full length of general cantilever

sheet pile wall if the dredge depth is 'h' meters from the top ground surface and depth
of embedment is 'd' from dredge level. Take sandy soil layer above dredge level and
clayey soil below the dredge level. Mention all other necessary conditions assumed.  [1+3]



9. Explain Wlth clear sketches the various components of well foundations. What are the

6. a) Describe the limitations of the Terzaghi's bearing capacity equation. [3]

b) A square footing has to be constructed on the cohesion-less soil as shown in the figure
below. Assuming y=16.5 KN/, yy = 18.5 KN/m’, ¢ = 34°, and FOS = 3, determine
the size of the footing if the gross allowable load on the footing is to be 675 kN. Take

N; =29.44 and N, = 41.06. 9]

Ground level

7. Explain the following. [3x2]

a) Fully floated and partially floated raft. |
b) Various conditions that result the selection of raft foundation,

¢) Differentiate the raft of types: plate thickened under column and beam slab structures.”

8. a) What is negative skin friction? What are the conditions where a pile foundation is

more suitable than shallow foundation? : [2+3]

b) A group of 9 piles, 15 m long and 350 mm in diameter is to be arranged in square
pattern in clay with average unconfined compressive strength of 80 kN/m?. Determine
the ccq’i:er to center spacing of the piles for the efficiency of 1. Neglect the point
bearing. ‘

(7]
sinking procedure of the well and mention the measures to be taken for sinking the wells
and correcting the tilts and shifis occurred during sinking of cassidhs. , [3+5]
10.a) Define soil stabilization and mention its necessities. [2]

b) Describe various methods involved in mechanical sojl stabilization. [2]

* k%
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Candidates are required to give their answers in their own words as far as practicable.

© Attempt All questions.

The figures in the margin indicate Full Marks. '
Assume suitable data if necessary. I

I&enﬁfy the factors that influence the choice of foundation. Wha’t are the things that you

will consider while preparing the site investigatiori report? - , [2+4)
In & site jnvestigation for the design of bridge foundation, what kind of detail information * ~
do you set out to obtain? Describe briefly thé limitations of plate load test. [5+3]

"a) What general guideﬁnes afé adopted before checking the siébility of different Wés of

retaining walls? Explain the different design considerations for retaining walls. . [5+31

b) A retaining wall of 7.5 m high has two layers of backfill. The soil supported consists
of 45 m sand (y = 18 _kN/m3, ¢ = 35°) overlaying saturated clayey soil .
(y = 19.5 KN/m’, ¢ = 30°, C =16 kN/m?). The ground water table is at the upper -
surface of the clay. Make a sketch of the distribution of the active pressure on the wall |
stating the principal values. Calculate the total earth thrust per meter of the wail and -

its point of application.* Assume that the backfill is horizontal at the surface. - [8]

Explain the phenomenon of arching in soils. In what respects does the desigu of flexible

Tetaining walls vary from that of a rigid retaining wall? 143
Enlist the uses of sheet pile. Write down the step by step> _procedure of analysis of
anchored sheet pile by free earth support method in granular soil. . : (143
a) Discuss on the findings of Skempton on clayey soil regarding. net safe bearing
capacity. Why is more differential settlement allowed in clay than in sand? 0 [2+2]
b) A footing 2 m x 3 m in plan’ which is to be laid at a depth of 1.5 m below ground
+  surface to carry a column load having one way eccentricity of 0.26 m along the width. .
Determine the safe bearing capacity if the water table is 0.5 m below the ground level.
* Use Terzaghi’s theory. Take ¢ =20 kN/m?, ¢ = 35° to interpolate the bearing capacity | -~ - -
factors from the figure presented. s - - I81
' : ’ ValuesofNe = o o S
©x2 229888 §& ~
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9,
~ for tilt and shift of well foundation.

" 10. Describe Iﬁe_chahiéai- and chemical me_thodﬁ of soil sfabilizatioh;

"a) Défine ful]y_ compensated raft foundation. Also derivé the‘.‘relatioh‘t'_{) calculate its-

- depth. o , A - :
b). Détermine. the allowable bearing pressure of a raft foundation 3 m 12 m in plan,
resting at depth of 2 m on cohesionless soil. The corrected N value over a depth of 12

m was 22, It is specified that the differential settlement is not to exceed 20 mm. Water

- table is at depth of 4 m below the ground Tevel.

. @) What are the conditions where pile. fouhdat_ibn is _mor’e’suitable,than a shallow
foundation? How negative skin. friction is calculated for a single pile and group of -

piles in clay?

b A friction pile 350 mm diameter- is ".prﬁposed'td-be{dﬁven in a layér of uniform

cohesive soil with unconfined compressive strength' of 80 kPa. Considering the pile

~end carry only 30% of the total load, determirie the length of the pile required for the
ultimate load of 1200 kN. Assume adhesion factor = 0.80. o

What is a well foundation? Show 511 components in a neat sketch. Discuss the 'rémedit:s

[

Ti+17 :

4

243] |

[14+4+3]

[2+2]



6. a) State the different modes of shear failure. In what way the local shear failure differs
from general shear failure? ' ' :

b) A footing of 2m x 3 m in plan is founded 2m below the ground level in clay having
angle of repose ¢ =35°% ¢ = 25kPa, what will be the allowable load which can be
carried by the footing if the load is eccentrically applied with eccentricity along
X and Y direction as 0.2m and 0.3m respectively. The center of footing in plan is
taken as origin. The water table is located 0.8 m below the ground level. Assume soil
above water table is as dry. Take dry and saturated unit weight of clay as 16.5 kN/m’
and 19.6 KN/m’ respectively. Take Ne= 57.8, N = 41.4 and Ny = 424, Take FOS as 3.

7. Write down the concept of compensated foundation. Describe with sketches the various ‘
types of mat foundations. : S [6]

8. Explain the inclined pile. Determine the allowable pile load capacity of the 400 mm
diameter driven concrete pile shown in the following figure. ' [2+10] -

[4]

" Loose sand: y=16 KN/m?,¢=30"

Soft clay: y=16 KN/m?,

¢ =15 KNfm?

Dense Sand: y=20 KN/m® -
$=40" )

g

8

Pile material | | Values of K
Steel - 1200 {05 |1
Concrete 0.75¢ | 1 2
Terzaghi | Timber 0679115 |4

g

2

—
o
=

Bearing capacity factor {(Na)

)%.
e

: / git OO

i BT S :

i ety . 35 400 450
Angle of shearing resistance ¢ —

wm
(=]

°\

9. a) Explain with clear sketches the various components of well foundations. [4]
b) How do you rectify the tilt and shift in the construction of well foundations? ' 4]

10.a) Write down names of different types of mechanical and dynamic compaction used in
regard with foundation soil improvements. , ' ‘ [1]

b) In order to increase the engineering properties of soils, soil ‘stabilization is done.
Briefly explain the preloading and stone columns for foundation soil improvements. 31

L 113
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‘Assume sun‘able data if necessary.

. Why foundations are used‘7 Describe different types of foundation. | 2]

a) Describe in detail the importance of site mvestlgatmn and stages of site investigation.

How the depth of borehole is decided in various projects. : [4+3]
b) Differentiate disturbed and undisturbed soil samples. What are the factors affectmg .

quality of a sample. : [2+1]
¢) The internal diameter of a sampler is 40 mm and the extemal dIameter is 42 mm. Will

you consider the sample obtained fromy the sampler as disturbed or undisturbed? 2]

a) Draw the plot showmg the relationship between lateral earth pressure force per umt
length of the wall vs. movement of retaining wall, (23

b) Different assumptions are made while considering Rankine’s theory and Ccu]omb’

theory for finding lateral earth pressure force per unit length of the wa]l Pomt out

four basic differences made during assumption. . 4]
¢) Check the stability of the retaining wall shown in figure below. Assume necessary
condltlons and take ultimate beanng capacity of the foundation soﬁ as 250 kN/m [10]
| q =25 KN/m*

oSl |1 | ;1

R 10

o 2
- Concrete wall b
Y25 KN/m® P =20 KN/m’®
| H=6.0m §=30°
5y=20° o Sy=20°
| " | 2
. 7 25m |
Describe the following: ‘ v | | | b

a) Criteria of selecting the pressure diagram for soil havmo sand and clay layer in braced
cut
b) Arching of soil and 1ts* basic requirements

a) Write down the differences between free earth and fixed earth support anchored pile. 2]

| b) Define cofferdam and explain the cellular cofferdam with the help of neat sketch. [2]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions.

The figures in the margin indicate Full Mayks.

Assume suitable data if necessary.

Classify the shallow and deep foundations according to their soil conditions. [2]

a) What is standard penetration test? What are the corrections that must be applied to the
SPT-values for sand before they are used in design charts and empirical correlations? [1+4]

b) What is meant by inside and outside clearance? What are the circumstances which
make the plate load test data misleading when used for extrapolation of prototype
behaviour? [2+51

a) Bxplain the various reasons for neglecting the passive pressure during the stability
analysis of retaining wall. Describe the Culmann’s method for determining active

thrust for the inclined backfill carrying the surcharge load. {3+5]
b) Calculate the total passive thrust and its point of application coming on the back of
the following retaining wall. I8}
‘ N P c

What is arching in soil? What are the essential requirements for aching effect to come

info play? i [1+3]

In what respects does the design of bracings in cuts vary from that of a retaining walls?

Enlist the types of cofferdam with neat sketches. [2+2]
&) Describe the different modes of failure due to the settlement with neat sketches. {51

b) Determine the size of the footing resting over sand to carry a column load of 150 tons.
The bottom of the footing is 1.5 m below the ground level and water table is located at
3 m below the footing. Take unit weight of sand is 20 KN/m®. Assume N, = 55.2,

Ng=39.51 and N, = 40.13. (71
A raft foundation is 20m x 10m exerts a gross pressure of 200KN/m’ at the foundation
level. The depth of foundation is 2.5m. If the soil is clay Cy = 8OKN/m* and
y=19 KN/m’. Determine the Factor of Safety, Use Skemption’s equations. [61
a) Describe the various method of determining the settlement of pile group in sand.
Describe about the piles subjected to uplift loads. [3+2]
b) A friction pile 300 mm in diameter is proposed to be driven in a layer of uniform soil
having unit skin friction between pile surface and soil as 60 KN/m?*. Determine the
length of the pile required to carry allowable load of 250 KN assuming the pile tip
carries 20% of the total load. [71
Define grip length and tilt and shift of well. Describe the various components of well
foundation. | [2+6]
Write down the different methods of soil improvement techniques. Explain about
preloading method for improvement of foundation soil. [2+2]

sk
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Assume suitable data if necessary.

Exélain the major criteria to be satisfied in the design of a foundation. 2]
a) What makes pressure meter testing quite distinctive as compa‘réd to other field tests? 2]

b) List the factors that will consider for deciding the depth of soil exploration. If you are
in-charge of subsoil exploration of important structures, how do you decide the depth
and lateral extent of soil exploration? . ' [2+5]

c) A soil sampler has the following dimensions: inside diameter of the cutting edge=69

mm; outside diameter of cutting edge=73 mm; inside diameter of the sampling tube =

70mm and outside diameter of the sampling tube = 72 mm. Calculate: (i) inside
clearance (ii) outside clearance and (iii) area ratio of the sampler. 3]

‘a) What do you understand by "General State of Plastic Equilibrium"? How the retaining

walls can be proportioned? [3+5]

b) A 6 m high vertical wall supports a saturated cohesive backfill with horizontal
surface. The top 3 m of backfill weighs 18 IN/m’® and cohesion of 18 KN/m?. The bulk
unit weight and cohesion of bottom 3 m of the wall are 20 KN/m® and 25 KN/m’

respectively. What is the likely depth of tension crack? If the tension crack develops
what will be the active earth pressure? Draw the pressure distribution diagram and
determine the point of application of the restaurant pressure. 81

What is arching in soil? What are. the essential requirements for arching effect to come
into play? Describe Terzaghi's arching theory. [1+142]

What is cofferdam? An excavation of 5 m deep is to be carried out in sandy soil deposit
having unit weight = 22 kN/m3 and angle of shearing resistance = 33°, To support the
soil, cantilever sheet pile walls are driven into the ground prior to excavation, Determine
the depth of embedment needed for the sheet pile to retain the backfill. The water table is
Jocated below the base of the sheet pile. . [1+3]
a) How do you ascertain whether a foundation scil is likely to fail in local shear or in
gerieral shear? Explain the limitations of different classical bearing capacity theories. [2+3]
b) A circular footing of 2.5 m diameter carries a gross load of 2000 KN. The supporting
soil is clayey sand (¢=30° y=l9KN/m3). Determine the depth at which the footing
should be located to provide the factor of safety 3. Use Terzaghi's theory. N&=37.2,
Explain about compensated foundation. Describe with neat sketches the various types of

. mat foundations. [2+4]
'a) What are the different circumstances under which a pile foundation is used? How is
negative skin friction calculated for a single pile and a group of piles in clay? [1+3]

B
%

£
193



b) Al5m long closed end steel pipe pile group (3x4) consists of 12 piles of 2 300 mm

diameter and evenly spaced at 900 mm, center-to-center, is driven into layered
undrained clay. The top 6 m consists of clay with undrained cohesion of 50 kPa and
adhesion factor of 0.74, followed by 6 m of clay with undrained cohesion of 65 kPa
and adhesion factor of 0.62, which was underlain by stiff clay with undrained
cohesion of 90 kPa and adhesion factor of 0.50. Estimate the allowable load carrying

L2 L]

B

capacity of pile group. Take factor of safety=2.5. [8]

9. What is a well foundation? Show all components in a neat sketch. Discuss the remedies 4
for tilt and shift of well foundation. [1+4+43]
10. What is stone column? Explain the soil stabilization by use of admixture. - [1+3]

=
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_a) ‘How the different retaining walls can be proportioned? Describe the methods of

Candidates are requifed to give their answers in their own words as far as practicable.

- Attempt AH questions.

The figures in the margin indicate Full Marks.

' Assume suitable data if necessary.

What are the various factors that influence the choice of a foutdation? : : 21

a) “Define’the physical meaning of terms with reference to the sampling tube, with a neat '
sketchi4) Inside clearance ratio ii) Outside clearance ratlo iii) Area ratio iv) Recovery :
-yatio. Alsc indicate the recommended values to get least disturbed samples. [6+2]

b) -A multisteried commercial complex building is to be censtructed in a core of a
Kathmandu-Valley, for this'a G_eotechnical investigation is to be carried out. As an
cagineer recommend the number of boreholes, depth of boreholes and spacing of the

_ borehole for subsoil explorations. -4}

stability check of retaining wall. [5+3]

'b) A retaining wail of 7.5m high has two layers of backfill. The soil supported consists.

of 3m sand (=1 8KN/m’, $=35°) overlaying saturated clayey soil (y=19.5 KN/,
$=35°, C=1 6KN/m?). The ground water table is at the upper surface of the clay. Make
a sketch of the distribution of the active pressure on the wall. Calculate the total earth

“trust per meter of the wall and its point of application. Assume that the backfill is
horizontal at the surface. ' : '

[8]

What is cofferdams? Describe the types of cofferdams with their uses. {1+3]

5 in what respects does the design of bracings in cuts vary from that of a rigid retaining

wall? Describe Terzaghi's arching theory. . [2+2]

a) Critically differentiate betiveen general shear failure and local shear failure. What are
the factors affecting bearing capacity of soil? [2+2]

b A reétangular footing (3m x 4m) is placed at 1.5m depth in sandy soil having angle of

shearing resistance of 34° and unit weight of 20 KN/m® above water table and
saturated unit weight of 21.5 N/m> below water table. Determine the safe load that
can be carried by the footing for a safety factor of 3.0 if the excavation is backfilled

for the following cases: (i) the water table is at 1m below the ground level and (ii) the
water table is at 1m below the base of the footing. The bearing capacity factors for

strip footing for ¢=34° are Ng=29 and Ny=41. _ (8]

A raft foundation is 20m x 30m. The raft is constructed over a soft clay stratum having
C,=10KN/m” and =19KN/m’. If the live load and dead load on the raft are 100MN, find
the depth of Foundation if

a) The foundation is fully compensated. .
b) Determine the depth of foundation for 2 factor of safety of 3. [3+3]



8. a) Describe Negative skin friction with its causes, effect, preventive measures, 4]

b) The 20 numbers of conerete pile of 0.3m diameter and 20 meter depth are designed to
- construct 4 x 5 layout pattern. The site consist of clay with unconfined compressive
strength 80KN/m*, Design center to center spacing of piles so that group pile has
some possibility of individual pile failure an block failure. Take adhesion factor (o)
=0.5 . ' :

9. What considerations govern the fixing of the depth of a well foundation? Name the
different methods to analyze the lateral stability of well foundation. A circular well of 4m
internal diameter and 0.75m steining thickness is embedded upto a depth of 12m in a
uniform sandy deposit. The well is subjected to a resultant horizontal force of 500kN and
a total moment of 4000kN-m at the scour level. Calculate the allowable total equivalent
resisting force due to earth pressure for the both light well and heavy weil conditions

- ‘using Terzaghi's analysis. Take saturated unit weight of soil of 20kN/m®,¢=30° and factor
of safety for passive resistance of 2. . : ' [1+1+6]

- 10. What are the different methods of improving the foundation soils? | [41

[8]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Normal graph paper should be provided.

Assume suitable data if necessary.

a) How would you select the suitable type of foundation according to soil conditions?

b) Why undisturbed samples are required?

a) Ina core of a Kathmandu valley a Geotgchnical investigation is to be carried out. As
an engineer recommend the type of drilling and the suitable field tests such that the
test data can be used as much as possible.

b) Prepare an example of borchole log format.

a) What mathematical procedures are used in checking the stability of retaining wall?
Why are retaining walls usually designed for active earth pressure?

b) A trapezoidal masonry retaining wall 1 m wide at top and 3 m wide at its bottom is 4

m high. The vertical face is retaining soil (¢=730°)ata surcharge angle of 20° with
the horizontal. Determine the maximum and minimum intensities of pressure at the
base of the retaining wall. Unit weights of soil and masonry are 20kN/m® and
24KN/m® respectively. Assuming the coefficient of friction at the base of the wall as

0.45, determine the factor of safety against overturning.
Explain arching in soils. Explain heave of the bottom of cut in soft clays.
Differentiate between rigid retaining structural and flexible retaining structures in terms
of stability and deformation analysis.
a) Explain how the bearing capacity of soil is affected by the fluctuation of the water
table with neat sketch.

b) Below figure shows the load-settlement curve obtained from a plate load test
conducted on a sandy soil. The size of the plate used was 30cm X 30cm. Determine
the size of a square column footing to carry a net load of 3200KN with a maximum

settlement of 25mm.
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7. The 10m x 15m size mat is constructed at 2.5m depth having basement for underground
parking. The site consists of highly compressible saturated clay having cohesion of
30 KN/m?. If the mat carries the total load of 4000 KN. Calculate the factor of safety.

8. a) Elaborate the behavior of single pile differing in its group actions.

~b) A circular pile group of 16 piles penetrates through a unconsohdated soil of 3.5m
depth. The diameter of circular pile is 60 cm and pile spacmg of 800cm. The average
unconfined compresswe strength of material is 60 KN/m? and the unit weight of soil
is 16 KN/m’. Compu*e the negative skin friction on the group. Take adhesmn factor =

1.
9. Discuss the remedies for tilt and shift of well foundation. Describe with clear sketches the
components of well foundations.
10. What are the purposes of foundation soil improvement? Explain, in brief, vibroflotation

techniques.
ek

[6}
[4]

[8]
(3+3]

[2+2]



03 TRIBHUVAN UNIVERSITY Exam. v 0
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCE Pass Marks | 32
~ 2074 Chaitra Year/Part |III/1 Time 3 hts.

AN NN

Subject: - Foundation Engineering (CE602)

Candidates are required to give their answers in their own vords as far as practicable.
Attemapt AUl questions. - '

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

1. Classify the shallow and deep foundations according to soil conditions.

N

a) Determine the area ratio of a ‘sampler having external radius of 30 mm and walt
thickness of 2.25 mm. Do you recommend this sampler for obtaining undisturbed soil
samples and why? :

b) List the field tests commonly used in subsurface exploration. What are the corrections

" that must be applied to the SPT-values for sand before they are used in design charts
and empirical correlations?

c¢) Whatare the things that you will consider while preparing the site investigation repot?

~a) Explain the relative wall movements and lateral earth pressure coefficients. How do

tension cracks influence the distribution of active earth pressure in purely cohesive
soils? Distinguish critically between Rankine’s and Coulomb’s theories of lateral

[2)

[2+1]

[1+4]
[4]

earth pressure. . _ [242+2]

b) A retaining wall of 7.5 m high has two layers of backfill. The soil supported consists
~ of 5m sand (y = 18KN/m’, ¢ = 35°) overlaying saturated clayey soil (y = 19.5 KN/’
p=35,C= 16KN/m?). The ground water table is at the upper surface of the clay

- Make a sketch of the distribution of the active pressure on the wall stating the

.U'l

principal values. Calculate the total earth thrust per meter of the wall and its point of
application. Assume that the backfill is horizontal at the surface.

What is arching effect in soils? A long 5 m wide and 10 m high vertical trench has to be

constructed in a deep deposit of cohesive soil with ¢ = 35 KN/m? and y = 18 kN/m?. The
safety of the bottom of trench against heave is to be checked before protecting the trench
walls using sheet piles. If the excavation to be complsted rapidly, determine the factor of
safety against bottom heave. What will be the factor of safety if a hard rock is present at
2.5 m from the bottom of the trench?

What is coffer dam? Describe with neat sketch of the different types of coffer dam. What
are the relative merits and demerits of them?

a) What are the implications of settlement on structures? Write down the steps of
proportioning footings for uniform settlement. .

b) A building is to be supported on a reinforced concrete raft ;overing an area of
14 m x 21 m. The subsoil is clay with an unconfined compressive strength of
14 kN/m> The pressure on the soil due to weight of the building and loads it will
carry will be 135 kKN/m?, at the base of the raft. If the unit weight of excavated soil is
19 KN/m?, at what depth should the bottom of the raft be placed to provide a factor of
safety of 3‘? Use Skempton’s bearing capacity formula.

[10]

[1+3]

(4]

[2-+4]

161
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10.

Write down the concept of compensated foundation, Describe with sketches the various
types of mat foundations, [1+5]

@) What are the various approaches used to estimate the vertical load bearing capacity of
a pile? Write causes and effects of negative skin fiiction in a pile foundation. [1+4]

b) A group of 16 piles arranged in a square pattern is to be proportioned in a deposit of
soft saturated clay. Assuming the piles to be square with side 30 cm and 12 m long,
determine the centre to centre spacing of piles for 100% efficiency of the pile group.

- Take adhesion factor = 0.8 and consider both point bearing and skin friction, {71

What are the advantages of well foundations over the other types of deep foundations?
Explain about the methods use to rectify tilt and shift of the well foundation with clear

sketches. r ' [2+6]

Write down the different methods of soil improvement techniques. Explain sand

compaction piles and stone colump, [2+2]

#¥ ok
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Classify the foundations according to their soil condition.

Explain how standard penetration test is carried out in the field. What various
corrections are made on the tested value? Describe the nature of sample obtained from
the test.

Describe briefly the limitations of plate load test.
Write down the different methods of improving the bearing capacity of weak soils.

Explain with neat sketch the step by step procedure for Culmann's graphical method
of passive earth pressure.

Determine the maximum and minimum pressure under the base of the cantilever
retaining wall as shown in figure below and also the factor of safety against sliding

~ and overturning. The approximate shear strength parameters for the soil are ¢ = 0,

v

v

v

v

1. a)
b)
c)
d)

2. a)
b)

3. a)
b)

@ = 41°. The unit weight of soil and concrete are 16 KN/m® and 24 KN/’
respectively. The water table is below the base of the wall. Take & = 27° on the base
of the wall. : ‘

g =35 KN/

TS TS

iy
04 jus] ] 2 m | c={
AT 1 g=41"
6 : §=27" . .
m '}‘50;{}_3 16 I{}\Vm@
, Yoo = 24 KN/0P
R 'J, 0.5m
; 1
W ‘- , - \AJ
o 35m 1 N

T . P |

What is the effect of water table on bearing capacity of soil? A footing was designed
based on ultimate bearing capacity arrived for the condition of water table at the
ground surface. If there is a chance for raise in water level much above the ground
Jevel do you expect any change in the bearing capacity, why?

A circular footing is resting on stiff clay with unconfined compression strength of 250
KN/m?. Determine the diameter of the footing when the depth of foundation is 2 m
and the column load is 700 KN assuming a factor of safety as 2.5, the bulk unit
weight of sol is 20K N/m>. What will be the change in ultimate, net ultimate and safe
bearing capacity if the water table is at ground level?

[2]

(8]
(4]
4]

t6]

(10]

[4]

ul
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a)

b)

b)

In what respects does the design of flexible retaining structure vary from rigid
retaining structure, '

A cantilever sheet pile wall is driven into sand deposit having friction angle 35° and
butk unit weight of 22kN/m’. One side of the sheet pile was backfilled to 3 m height.
The backfill material is cohesion less sand having © = 32° and bulk unit weight of
18kN/m’. Using the simplified method determine the depth if penetration needed for
the sheet pile to retain the backfill. Provide a safety factor of 2 for the passive
resistance. The water table is below the base of the sheet pile.

What are the conditions where a pile foundation is more suitable than a shallow
foundation? What is a negative skin friction?

A group of nine piles, 12 m long and 300 mm in diameter is to be arranged in a square
patiern in clay with an average unconfined compressive’ strength of 75 KN/m?.
Determine the centre to centre spacing of the piles for the efficiency of 1. Neglect the
point bearing, ,

How do you determine the depth of the well foundation? Describe the process of
sinking of well. ' ’

Describe the procedure of determining the bearing capacity ‘of cohesive cohesion-less
soil in case of mat foundation. What is compensated foundations.

ok

[3]

[5]

[342]

[7]
[4+4]

[4+2]
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1. Mention the factors that should be considered while selecting the foundation. * ="

N

10.

| g
Candidates are required to give their answers in their own words as far as ggwﬂhr“:mk‘ .
Attempt All questions. : p St
The figures in the margin indicate Full Marks. RN
Assume suitable data if necessary. ' A 0

o

a) What is the physical meaning of area ratio, inside clearance ratio and outside
clearance ratio?

b) Discuss the features of good site investigation report. What are the limitations of plate
load test?

a) What are the conditions to be satisfied while designing a retaining wall?

b) A retaining wall of 7.5 m high has two layers of backfill. The soil supported consists
of 4.5 m sand (y = 17.3 KN/m®, ¢ = 300) overlying saturated sandy clay (y = 19.5
KN/m’, ¢ =34°¢=16.5 KN/mz). The ground water table is at the upper surface of

_the sandy clay. Make a sketch of the distribution of the active pressure on the wall.

- "Calculate the total thrust per meter of the wall and its point of application from top of

. wall,
Describe arching of soil. Also describe the step by step procedure of calculating the strut
load in case of soft clay with related pressure diagram.

. Find the depth of embedment of 6 m high sheet pile wall retaining the soil having unit

weight of 17 KN/m® and angle of internal friction of 30°. The water table is at 2 m below
the ground level. Also draw the bending moment diagram and solve it by approximate or
simplified method.

a) Describe different methods to calculate settlement for cohesive and cohesion-less soil.

b) The 18.3m*30.5m size mat is constructed at 1.52m depth. The site consists of highly

compressible saturated clay having a unit weight of 18.87 KN/m® and cohesion of
134 KN/m?. If the mat carries the total load of 111x10° KN. Calculate the factor of

safety.

What is a mat foundation and how is the bearing capacity of mat foundation calculated in

case of the cohesive s0il?

a) Classify the pile foundations according to their material, load transfer and
displacement of soil.

b) A group of 9 piles 10m long and 350mm in diameter, is to be arranged in a square
form in a clay soil with an average unconfined compressive strength of 60 KN/m?,
Calculate the center to center spacing of the piles for a group efficiency factor 1.
Neglect bearing at the tip piles and take adhesion factor of 0.9.

What is the best suitability of well foundation? Showing the clear sketch, explain about
different components of well foundation.

Write down the various methods of improving the shear strength of soil by various soil
stabilization methods.

f\;

L= - : - Ty

[4]

[5+3]
(6]

[10]

[1+3]

[4]
[6]

(6]
6]

[4]

[8]
[2+6]

[4]
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Candldates are requlred to give their answers in their own words as far as pracucable
Attempt AUl questions.

The figures in the margin indicate Fi ull Marks.

Assume suitable data if necessary.

a)

b)

What is standard penetration test? Write down its procedure. For what purpose can the
result of this test be used? How can the standard penetration values be corrected fer
dilatancy and over burden pressure? [8]

Explain Terzaghi's trap door experiment with neat sketch. A 8 m deep cut in sand with
a cut width of 5 m is braced at equal distance of 2 m from the surface at three
locations. In the plan the struts are placed at a spacing of 4 m center to center. Using

- empirical pressure diagram, calculate the design strut loads if the properties of sand is,

angle of shearing resistance of 30° and unit weight of 16 KN/m®, I8

High steel sheet p1pe wall with smooth vertical back supports a dry cohesionless soil
that weighs 18 kN/m’. The backfill rises from the crest of the wall at an angle of 20°
with the horizontal.- If the angle of internal friction of backfill materials is 30°,

~ determine the magnitude and point of application of active earth pressure per meter

length of the wall. What will be the change in its magnitude and point of application,
if water. tables rises to-an elevation of 2' m-below the top of the wall? Take the

.. submerged unit wexght of the backfill material as 26N/m®, [8]

b)

b)

Describe Culmann's graphlcal method of ﬁndmg earth pressure for active state and
explain how surcharge will affect earth pressure in active states. : - [8]

How do you differentiate whether there will be general or local shear failure at your.’.
site? An engineer wants to construct a circular footing of 1 m diameter to transfer the

- Joad of 1000 kN-with the safety factor of 2.5 to-a soil strata Wlth an angle of shearmg‘

resistance 30°, cohesion 10kN/m? and unit weight of 18 kN/m’. Suggest the engineer
what should be the depth of the footing. Take Terzaghi's bearing capacity factors Nc,

Ngq and Ny as 37.2, 22.5 and 19.7 respectively. , [4+8]
A mat 18mx22m in plan has 1ts base 3 m below the surface of the deposit of clay with '

. a umt weight ‘of 20 KN/m’. The unconfined compressive strength of clay is 75

b)

KN/m?. The factor of safety against bearing capacity failure must be 3. Determine
total weight of building plus the foundation the raft can safety support. 14]

Give a method to determine the bearing capacity of a pile in sandy soil. What is
group effect and how will you estimate the capacity. of a pile group in sand with neat

sketch? Explain the application and limitations of pile load test. : [10].'

A group of 16 piles of 50 cm diameter is arranged with a center to center spacmg of

1.0 m. The piles are 90 m long and are embedded in soft clay with cohesion of

30 kN/m?. Bearing resistance may be negelected for the piles. Adhesion factor is 0.6.
Determine the ultimate load capa01ty of the pile group. Also check the efficiency of

the group of pile. [6]

What are the conditions that demand the improvement of the soil? Write down the
different methods of soil improvement techniques. Write down the measures to be
taken for sinking the wells and correctmg the tﬂts and shifts occurred during sinking
of caissons. [2+2+4]
Determine the depth of embedment and force in tie rod of an anchored sheet pile wall
retaining soil bank of height 5 m. The tie rod is located 1 m below the top of the wall.
The backfill and the 5011 below the drege line in cohesionless. Take cb 30° and soil

. unit Welght as 18kN/m’. : [8]

CodkeR
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Assume suitable data if necessary. /

. What are the major criteria to be satisfied in the design of a foundation? : 12

a) Differentiate between representative and non-representative soil samples. ‘What are
the different sampler design parameters? Explam with their physwal meaning

(No need to write the formulas) . _ ‘ . [2+5] |

b) How do you prepare the good site investigation reports? : - [5]

. a) Whatis the earthquake effect on earth pressure? What is the order of hommmtal strain

- required to produce active state in (i) coarse grained soil and (ii) Fine grained soil?
What are the tentative dimensions of cantilever retaining walls? [H’?‘* 51

“b) A retaining wall with a smooth vertlcal back is 8 m high and retams a 243ye1‘ed soil

havmg propemes as follows: - . , 18]
1/ |Depth(m) |C(KNm’) [ (degrees) (KN/m-") | ,
: 0-4 10 130 18 :

4-8 0 34 20

the active carth pressure dlstnbutxon on the back of the retalmng mﬂ and its .
resultant ‘ 4 : ‘

Y What are the essential requirements for a.rchmg effects? Draw the apparent ear&h pressure

i "gn diagrams recommended by Pecketal (1974) for cuts in sands, firm clay and soﬁ 0. b
fium clay. ]

”‘t are the different types of cofferdams? What are their relative merits and dements‘? . [24‘—'2]

. a) ‘What is the difference among immediate settlements primary - consolidation

settlement and secondary compression settlement? Explam the hm1tat1ms ‘of plate -
load test. c o [343]

b 'A mat foundation of size 8 mx10 m is restlng ata depth of 5 m. The foundation is

 resting on saturated coheswe: soil having undrained cohesion of 50 kPa. The soil has ,
unit welght of 19 KN/m Fmd the net safe. bearmg capacity using Skemton's method. [6]

What is compensated foundatlon‘? Descrlbe the procedure for the conventlonai des1gn of
raft foundations. A | | o [2+4]

@) Define negative skm friction in pﬂe Explam a typmal situation where negatlve skin
- friction may occur. How does negative skm friction affect load carrying capaCIty Of_

: , ’_p11e‘7 | .
b A pile group consists of 16 piles is driven 1nt0 a clay deposit. The plles am'arran‘ ﬁd) o
© . in square conﬁguratwn, i.e 4 piles in each direction. The center to ce ances
. between the piles in both directions are 2.4 m. The length of the pile mand
-~ diameter is 0.8 m. The average undrained shear strength along the upp length of
oo the pllerls 40 KN/m? and the average undramedf shear str gth lon, T
 length of the pile is 60 KN/m?. I adhesmn ctor is oth the .
L oad capacity of the pile group - bt ot 18]
9. ear sketches :
ds to- analyz :
different forces acting on wel D _ [4+2+2]
,10 What are the different 5011 improvement techmqueq’? Explain any two of them < [2+2]

ok skosk
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Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions. : : he
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

1. What are the general requirements of building foundation? What are the points that .

should considered while preparing the site investigation report? L , [2+4]

2. In a core of Kathmandu valley a Geotechnical investigation is to be carried out. As an
engineer, recommend the type of drilling and the suitable field tests such that the test data
can be used as much as possible.. S T ‘ ERT

3. a) Describe the step by step procedure of Culmann's graphical method to determine the

active thrust behind the retaining wall supporting the cohesionless backfill carrying -
the concentrated line load. T e ’ :

m

~
£ -

[61

' b)' Explain the differences between the Rankine's and Coulomb's earth pressure theory.
Determine. 'At rest pressure’ and its point of application for the following case. Take the
- unit weight of soil and angle of internal friction above and below water tables as 17KN/m’

and 20KN/m’, 30° and 33° respectively. - [346]
i
| R A DR o Am
' 4 What are the bracing systems in braced excavations? Explain deep cuts in'soil. [4] -
5. What is a coffordam? Write downkthe methods of its application. . ‘ 4]
6. a) Explain how the bearing capacity of soil is affected by the fluctuation of the water" ‘
_ table with neat sketch. ) - —_— e [6]
b) A footing 3 m x 4 m in plan is to be laid at a depth of 1.5 m below ground surface to :
carry a column load having one way eccentricity’ of 0.26 m along x direction.
Determine the safe bearing capacity if water table is 0.5 m below the ground level. Use
Terzaghi's theory. Take ¢ =29°,C=20 KN/m?, No= 50, Ny =42 and N, =46. [10]
7. What are the common types of mat foundation? Write down the concept of compensated
foundation. - : _ . . el
8. a) Derive the relation for determining the pile load carrying capacity of driven pile in
~ sand by static method. . - 5]
b) Differentiate the following: | [2x3]
i) Batter pile and Tension pile -
ii) Individual failure and block failure
iii) Drop hammer and steam hammer .
9. What is a well foundation? Show all components in a neat sketch.v Discuss the remedies
for tilt and shift of well foundation. (71
10. Mention the uses of soil s‘cabilizétion and describe any one method of soil stabilizations. [4]

®okk
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LY ASSume suztable daz‘a zf necessary e

2

. that are the factors mﬂuencmg the chmce of foundatmn‘? What type of mfonnatlon should SRR
‘be obtmned 1n5reconn issan : fferent types of exploratlon method RO 6

‘ ’mde the number and dej 'th of bore ho]es
ds of soil samplmg . o A

. cand y =.17.25 ;'N/m
essure actmg on the walI anddraw the pressure

term ine the max1mum bendmg moment on the cantllever sheet plle
h onless backfill L(o=30°y=18 KN/m?) of helght 9m The ‘Wwater levell

Sheet plle and above 4 m from the d' lge ‘level

s base at aldepth ofl 2 m is resting
:base of footmg Find the change inthe
ter table rises up to the depth 0. 5 m belo
;=10 G—*2‘70anddry Init wei, ;

water tab]e isim below
- :eapdcity of footing: if the
, TakeN “'95 7‘N 3,

~ v'-es‘Acp ‘ ated’?

o 8 a) Give a mothod to determ !
o ~and how sz1 you estlrnate the capaelty‘

b) A group-of 9 pﬂes Wlth 3 pzles if a row was drlven mto a soﬁ clay oxtendmg from ground
~level to -a great depth The dlameler and. the'length- of the piles.weré:30 cmi and 10 e
‘respectively. The unconfined ¢ compresswe strength of the clay is 70;kPa: If the piles s were . e
‘placed 90 cm center to center, ‘comipute the allowable ioad on the plle group on. the basm i
.of a shear failure orltona fora factor of safety of 2.5, = 2 : ‘[5] -

, . 9. Mention the smkmg procedm of the well in foundatlon Aiso doscrlbe tho gnp ]enOTh and
o scourdepth S ok G L e R e

'10 Write down the dlfferem: Si”“}b mvolved in the process of sml stablhzan,on using Cemont as .
the additive. = L L e : 141

T
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v Candidates afe required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Identify the factors influencing the choice of foundation? What are the things that you
will consider while preparing the site investigation report? » [2+4]
2. Explain the procedure of standard penetration test. ' . [8]
3. a) A retaining wall with smooth vertical back retains sand backfill for a depth of 6 m,
The backfill has horizontal surface and has following properties C = 0, ¢ = 28°,
Y = 16 kN/m?, Ysat = 20 KN/m’. Calculate the magnitude of total thrust against the
wall if backfill is fully drained, but the top of wall is restrained against yielding. [10]
b) What mathematical procedure is used in checking the stability of retaining wall? (6]
4, a) Determine the loads on the 3 struts as shown in the following figure. The soil is clay
having properties of ¢ = 40 KN/m? and Y = 19 KN/m®. The spacing of the struts along
the length of cut is 2.50 m.. : | i [4]
FAA"AN T im
2m
1 Zm
. 1 im
) What are the conditions that demand the construction of coffer dams? Write about the
cantilever sheet pile wall. [4]
5. a) What are the possible types of foundation settlement? Explain sand compaction piles. [2+2]
b)  Determine the allowable bearing capacity of the foundation of size 3 m of square
shape from the plate load test data given below with the test plate of thickness 25 mm
and size 60 cm. The sub soil consist of moist medium to coarse sand. [8]
[Toad (ko) | 500 | 1000 | 2000 [ 3000 | 4000 | 5000
{ Settlenent (em) | U.de | 057 | 075 1.8 5.0 18
6. a) How the behavior of single pile differs in its group actions? Explain the procedures
involved in the determination in the strut loads in braced cut. [2+4]
b) Design a friction pile group to carry a load of 3000 KN including the weight of pile
cap, at site where the soil is uniform clay to a depth of 20 m, underlain by rock.
Average unconfined compressive strength of clay is 70 KN/m?. Take factor of safety
of 3 and adhesion factor 0.4. [6]
7. What are the common type of mat foundation used in civil engineering work? [6]
8. a) Describe the various components of well foundation with neat sketch. _ [4]
b) A circular well of 6 m external diameter and 4 m Iintemal diametér is embedded to a
depth of 15 m subjected to a horizontal force of 800 KN acting at a height of 8 m
above the scour level. Determine the allowable total equivalent resisting force due to
earth pressure assuming the tilt is about a point above the base. Take Yeq = 20 KN/m® ,
¢ = 30° and factor of safety for passive resistance = 2.0. [4]
9. What are sand compaction piles and stone column used for? Write its importance. .. [4]

ok
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions, _ ‘ '

The figures in the margin indicate Full Marks,

Assume suitable data if necessary.

How do you select the type of footing? Describe preloading in detail.
What is pressure meter test (PMT)? How it is carried out in the field?

a) Check the stability of the retaining wall shown below with the following given .

parameters. Unit weight of the concrete is 25 KN/m®, y=18 KN/m?, Year = 20 KN/m;,
yw = L0 KN/m’®, ¢ =30°, 6 =2 9/3, the ultimate bearing capacity of soil is 550 KN/m",

»Q.va: ‘\1/ \1/ \l/.‘]/_?’SKi{m

' : 3m
—_— 4
. 3m
0.75m | S0m .
| | | osom
e 5:04m t

.

b) Explain the trial wedge method for determining the active earth pressﬁre with net

sketch, ‘ . ,
a) “Why arching in soil is important? Write down the assumption made‘by?cain?s!theoxy.. '

b) A 2.5 m deep excavation of trench is carried out in sand and supported by cantilever
sheet pile wall, The water table is at both sides of sheet pile wall is found at bottom of
excavation, Youx = 18 KN/m’, Yoo = 20 KN/w®, ¢ = 35°, factor of safety for passive
resistance is 2. Determine the required depth of embedment of sheet pile. o

a) How does water table influence the bearing capacity of soil? Explain with sketch.

[2+4]

(8]

o] -

[6]
“
[4]
[4]

b) A square footing is designed to carry a load of 4500 KN. If the depth of foundation is N

3 m. Determine the suitable size of foundation. The water table is at 0.8 m below
ground level. Use Terzaghi’s theory, take ¢ = 25° v = 16 KN/m?, Yoat = 19KN/m® |
N’ =14.8,Ng’ = 5.6, N,” = 3.2, C =20 KN/m’,

a) Derive the static pile load formula for the driven pile.
form in a clay soil with an average unconfined compressivé strength of 60 KN/m?.

Work out the center to center spacing of the piles for a group efficiency factor of 1.0..
Neglect bearing at the tip of the piles. Take adhesion factor as 0.90.

.~ Explain compensated foundation and is it possible to construct a fully compensated

foundation.

Describe well foundation with a neat sketch. At what circumstances well foundation is
proposed? : S B TR

What are the different method of improving the bearing capacity of weak solil. R

kA

[81

b) A group of 9 piles, 12 m long and 250 mm in diameter is to be arranged in a square
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. What are the different types of foundations? (2]

a) How would you decide the depth of exploration and the lateral extent of the
investigation? - 4]

b) What is pressure meter test (PMT)? How is it carried out in the field? ’ " [8]

. a) Pxplain the trial wedge method for determining the active earth pressure with neat

sketch. - , [8]

b) A retaining wall 6 m high, vertical back, supports a saturated clay soil with a
: ‘horlzontal surface. The properties of the back fill are: ¢, = 0, C, = 35kN/m? and Y=
17KN/m’, Assuming the back of the wall to be smooth, determine: the total active
- thrust against the wall and its point of application. - [8]

Why arching in soil is important to be studied in geotechnical engineering? Explain the
different theories that have been classified by Terzaghi. Derive the expressmn of ﬁndlng
depth of dredge for cantilever sheet pile using simplified method. - [4+4]

a) What are the principles differences between Prandtls's bearmg capacity theory and
+ Terzaghi's bearing capacity theory? 4]

b) A square footing is to be designed to carry a load of 6000KN. If the depth of
foundation is 2m, determine the suitable size of foundation. The water table is at 0.8
m below ground level. Use Terzaghi's theory. Take ¢ = 25°, y = 16 KN/m’,
vsa = 19 KN/m®, C =20 KN/m?, N, = 14.8, Ng=5.6,N,=3.2. [8]

The 20 m x 30 m size mat is constructed at 3.5 m depth havmg basement for underground -
parking. The site consists of highly compressible saturated clay having cohesion of
30 KN/m?. If the mat cames the total load of 5700 KN. Calculate the factor of safety. ~  [8]

What is laterally loaded pile? A circular plle group of 16 pﬂes penetrates through a
unconsolidated soil of 3.5 m depth. The diameter of circular pile is 60 ¢m and pﬂes
spacing 800 cm. The average unconfined comprebswe strength of the material is
60 KN/m? and the unit welght of soil is 16 KN/m’. Compute the negative skin friction on

the group. Take adhesion factor = 1. o _ [2+8]
What is a wall foundation? Write down the operation mvolved in sinking the well -

foundation. , ' 18]
Write down the different methods of improving the bearing capacity of weak soils. - . ‘ 14]

S
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt AUl questions.

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. List out the factors affectmg the type of foundation.

2. a) What are the different types of sampler to obtain und1sturbed soil samples? Describe
any one procedure of obtaining undisturbed sample.

b) Explam and discuss the various methods of boring requu'ed for subsoil exploration.
3. a) Derive an expression for the determination of factor of safety agamst bottom heave in
a soft clayey soil. T

b) A 6 m high retaining wall supports 5 m.sand (y= 18 KN/m , <I> 30° C = 0) overlying

i - saturated- sandy: clay (y = 195 KN/m?, =36, C
- level is at the upper surface of 'sand, Determine th

EE length of the wall and the location of the thrust, assummg that thé retammg wall can

~ yield sufficiently to develop'an active state.

4, What are cofferdams? Write their. sxgmﬁcance How can the earth [pressure agamst ;

bracmg in cuts be: determmed? :

5. a) What is the effect of water table on bearing capacxty of soﬂ asper Terzagh1 s general
bearing capacity equation for local shear failure?
b) A 1.8 m square column in foundation at a depth of 1.8 m. in sand for which the

corrected N-value is 24. The water table is at a depth of 2.7 m. Determine the net
allowable bearing pressure for a permissible settiement of 40 mm and a factor of

safety of 3 against shear failure.

6. What are the different types of mat foundation? How can the _beanng capaclty be
determined for the mat foundation?

7. What are the functions of pile foundatlon‘7 Determine the group efficiency of a

rectangular group of piles with 4 rows, 3 piles per row, the uniform pile spacing being 3
times the pile diameter. If the individual pﬂe capacity is 100 KN, what is the group

capacity according to this concept?

8. How will you decide the depth of well foundation? Descnbe the possﬂ)le techniques to
eliminate the tilt and shift of well during sinking.

9. What do you mean by preloading? Mentlon the advantage of preloadmg and at Whlch

condition do you refer?
ok

- 16 KN/i:n “‘The ground water

21

(6]

(8]

.
o}

(4]

(8]

[8]

[2+8]
8]

[4]
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1. Define sphericity. Give example and state the effect of particles with higher sphericity

value, Also list Bouge’s compounds of cement and explain their role on properties of
concrete. [4+6]

2. Describe concrete as three phase system and explain the effect of transition zone on
concrete properties. [3+3]

3. a) Define segregation and bleeding. How will you control segregation during placing of
concrete? [3+3]
b) Describe stepwise process of mix design of concrete by ACI method. [8]

4. Define creep. Explain the phenomenon of creep in concrete with time dependent graph
during loading and unloading. [6]
5. Describe in details the different tensile strength tests of concrete. What is the advantage
of split test 7 Explain how h/d ratio of cylindrical specimen affect the relative strength of
concrete? [5+2+2]

6. What are the physical causes of concrete deterioration? “Permeability is considered as the
root cause of lack of durability”. Explain. [3+3]

7. a) Explain English and rat-trap bonds with neat sketches. Describe use of Hollow
“Conerete Block. [4+2]
b) Design a brick column using locally available bricks to carry an axial load of 80 kN
from a roof consisting of RCC beams and slabs. The height of bricks column is 3.5
~ meter. Take size of brick 200 x 100 x100. [8]
8. a) Describe in plane and out of plane behaviour of masonry structures. Design a wall
3.0'm high to resist a wind load. The wall is free at to; and fixed at bottom supports.
Assume uniformly distributed wind pressure of 12N/m”. [3+7]
b) Explain in details about the diagonal shear test and push shear test of masonry wall. [5]
E13
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. damages in masonry structmes under lateral loads. Explam with sketches. - -

‘ Cand1dates are requlred to g1ve thelr answers in thelr own, words as far as practlcable
.An‘empz‘AlI questions.

The figures in the margm‘mdzcate Full Marks

IS 1905-1 987 and NBC 109-1994 are allowed to use .
Assume suitable data if necessary. ‘

a)‘

k)

.tht is the tole of wate1 in concrcte‘? What are the nnpunues of Water and its effects
~ inconcrete propemes? ‘ l

jb)
o)
. 8)

Explam three phase system of concrete . o
What do you mean by Gradatlon” What is the functlon of adm1xture‘r‘

What are the measures to determine the compresswe strength of concrete‘? Explam e -
: ' [4+4] -

chemwal causes of concr ete deter1orat10n

' What do you mean by shunkage creep, segregatlon and bleedmg in concrete"

Write down the step—w1se process for DoE method of eonorete mix demgn

Calculate the gel/space ratio and the theoretwal strength of a sample conerete made
with 550 gm of cement w1th 0. 45 water/cement ratlo, on full hydratlon and at 60

o -percentage hydration, | |
‘ Explam the importance of non—destructwe tests 1n concrete

: 1Deﬁne procedure for ultrasomc pulse velocn:y test and rebound ha.mmer test in

COIICI‘ ete

What are the main elements that res1st the lateral loads in bu1ld1ngs’? Explam typical =

A wall is 42m long between cross walls and the clear helght of wall is 3. 2m between

- RCC slabs of 12cm thick at top and-bottom. The brick wall carried eccentric load of
175 KN/m: (Eocentrmlty of loading at 1/12) inclusive of self weight. ‘What'should be

the strength of b11ck and grade of mortar? Use Nepal Standard Brick and JGIDIS are not
raked, : S % ‘

 Describe about the In-plane and Out of plane fa:llure behav1or of’ masomy structure

and its remed1a1 measures, -

Column section 500mm><900 mm catries a load 300kN acting at 170 mm from 900
mm face and 360mhm from 500 mm face. Determine the stress 1nten51t1es Which. one

18 crxtlcal?

Explain dlagonals shear‘ ,test for masonfy structure:

sk

pH]
4]

[4]

16]

O

[3+3]

- [10] |

® ol

“o

O
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a) Define sphericity. Give example and state the effect of particles with higher sphericity
value.  Describe the process of determining aggregate crushing value in the
laboratory. [3+3]

b) Explain different rapid field testing method for cement. What do you think is the basic
difference between i) setting and hardening ii) initial and final setting time iii)
admixture and additives? , [3+3]

¢) Explain series and parallel phase model of mortar, interface and coarse aggregate of
concrete during load transfer. Write in short about solids present in hydrated cement

phase. [3+3]

2. a) How does shape and size of aggregate affect workabiljty? Define segregation and its
two forms. Explain with suitable figure the control of segregation during discharge of
fresh concrete from hopper and during placing of fresh concrete in deep wall? [2+4]

b) Describe stepwise process of mix design of concrete by IS method. Show sample
table and graph wherever possible. [7]

¢) Define shrinkage and its types. Explain with strain- time graph, creep, instantaneous
recovery and creep recovery of concrete, ‘ [3+3]

3. a) Explain splitting method of test for tensile strength of concrete. What is the advantage
of such test? Write the precautions that should be taken while performing Schmidt
hammer test of concrete. ‘ [3+3]

b) Permeability of concrete is often referred as the root cause for lack of durability” Do
you agree with the statement? Explain. Also show the schematic representation of the
material having similar porosity but different (low or high) permeability. [3+2]

4. a) Define the following terms used in brick construction technology: Arrises, Perpends
and Lap. What is equivalent strut behavior of infill wall? Is it advantageous? Draw a
plan of one and half brick thick wall with English bond. : [3+3+3]

b) Determine the allowable axial load on column 30cm x 60cm constructed with brick in
cement mortar using 200x100x100 mm brick. The height of the column is 3.2m. The
roof consists of RCC beam and slab. [7]

5. &) Design an exterior wall of a single storey warehouse of 3.5m height. The loading on
wall consists of vertical load of 25KN/m from the roof and wind pressure of 860
KN/m2. The wall is fixed at base and tied with metal anchor at the roof level. [8]

b) What are the causes of out of plane failure of masonry? Give any two example of
effects (crack pattern) seen in masonry structure due to this type of failure. Explain

push shear test of masonry. [5+3]
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v' Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

v’ The figures in the margin indicate Full Marks.
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1.

a)

What is bulking of aggregate? How can its effect controlled during manufacture of
concrete?

Describe concrete as three phase system and explain the structure of hep in concrete,
Briefly explain the Bogue’s compound of cement, '

Explain the steps of concrete mix design based on DoE Method used in concrete,
During concreting, how would you maintain the quality control in site?

List out the properties of hardened concrete. Describe the elastic behavior of harden
concrete. o

Calculate the compressive strength of cement, when 300 gm of cement is mixed with
150 gm of water. Consider: Case I- Cement is fully hydrated, Case II- 60% of Cement
is hydrated.

Explain the procedures of compressive strength test of concrete. What are the
acceptance criteria of test results?

Explain on uses and advantages of Hollow Blocks and Compressed Earth Blocks.

A wall 20 cm thick, using modular bricks carries at the top a load of 100 kN/m having
resultant eccentricity of 1/12. Wall is 5 m long between cross wall and is of 34 m
clear height between RCC slabs at top and bottom. What should be the required
strength of brick and grade of mortar? Assume that joints are not racked.

Explain various types of Brick bonds with neat sketches. What are the advantages and
disadvantages of Rat Trap Bond in masonty structure?

A column section 400 mm x 800 mm carries load 250 kN acting at 160 mm from the
800 mm face and 350 mm from the 400 mm face. Determine the stress intensities at
all four corners,

Explain the procedure to test brick masonry prism in laboratory.

Explain lateral load resisting system of masonry structures.

[6]
[6]
[4]
(8]
[4]

[4+2]
(4]

[10]

[6]

(8]
[6]



TRIBHUVAN UNIVERSITY Exam. DY
INSTITUTE OF ENGINEERING Level "BE Full Marks 80
Examination Control Division | Programme BCE Pass Marks 32
2079 Baishakh Year/Part 1II/1 Time "3 hrs.

Subject: - Concrete Technology and Masonry Structure (CE 603)

ANANRNENEN

et

Candidates are required to give their answers in their own words as far as practicable.
Attempt AUl questions.

The figures in the margin indicate Full Marks.

IS: 1905-1987 is allowed.

Assume suitable data if necessary.

a)

b)

a)
b)

a)

b)

c)

a)

Explain the advantages of concrete. Explain cause, effect and remedial measure for
bulking of sand.

Describe concrete as three system and explain the structure of hep in concrete.
Explain workability of concrete mix. How it impacts the quality of the concrete?

What are nominal mix and design mix in concrete? Write down the steps for mix
design by IS method.

Describe physical properties of hardened concrete.
Explain non-destructive tests in concrete.

Calculate the gel/space ratio and the theoretical strength of a sample concrete made
with 550 gm of cement with 0.45 water/cement ratio, on full hydration and at 60
percentage hydration. How water cement ratio affects the durability of concrete?

Write down the use of masonry structure. Write down the construction techniques to
be considered while constructing brick masonry.

A wall 250 mm thick, using modular bricks carries at the top a load of 350 kN/m
having resultant eccentricity ratio of 1/12. Wall is 5 m long between cross walls and is
3.5 m clear height between RCC slabs at the top and bottom. What shall be the
strength of brick and the grade of mortar? Assume that joints are not raked. .

A column section 450 mm x 750 mm carries a load 150 kN acting with eccentricity of
50 mm along 750 mm and 45 mm along 450 mm from centrid. Calculate the stress

intensities at all four corners.

b) Explain flat jack test in masonry structures.

skk

[4-+4]
[6]
(61

[2+6]
(8]
[6]

[4+2]
[4+4]
[12]

6]
[6]
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Assume suitable data if necessary.
1. a) Write down the properties of aggregates for concrete. How do the aggregate
properties influence the concrete properties? [4+4]
b) Describe three phase system of concrete. Explain the role of aggregate phase. [4+2]
2. a) Describe the ways of determining the workability of a concrete' mix in lab. [6]
b) Explain the process of concrete mix design based on ACI Method. [8]
3. a) Explain shrinkage and creep in concrete. ' [4+4]
b) Explain the variability of concrete strength and acceptance criteria. - [6]
c¢) Write down the physical and chemical causes of concrete deterioration. [6}
4. a) Explain the main elements that resist the lateral loads in buildings. Explain with ,
sketches. v [8]

b) External wall of a single storeyed building is 23 cm thick and carries 100 kN/m load
at the top of the wall with the eccentricity of 12 mm. The plinth level is 1.5 m above
the top of foundation footing and floor to ceiling height is 3.0 m. RCC slab bears on
the wall and is 12 cm thick. Determine the maximum stress in the wall and calculate
the strength of brick and grade of mortar required for the wall. Assume necessary data _
if any réquired. [12]

5. a) A column section 400 mm x 800 mm carries load 250 kN acting at 160 mm from the
800 mm face and 350 mm from the 400 mm face. Determine the stress intensities at
all four corners. - ' - [6]

b) Explain nondestructive tests in masonry. {61
Bk k
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Candidates are required to give their answers in their own words as far as practicable.
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IS 1905-1987 and NBC 109-1994 are allowed to use.
Assume-suitable data if necessary. '

. a)

a)

b)

Define nominal size, single size and maximum sizes of aggregate with example. Why
is grading of aggregate important with regard to the properties of concrete?

Describe concrete as three phase system. ,
Discuss about the compressive strength test on the brick wall,
Explain the steps of concrete mix design based on DOE Method used in concrete.

What are the measures of workability? What is the role of water cement ratio to the
workability, strength and durability of concrete?

Describe dynamic and static modulus of elasticity of concrete.

Explain various strength of concrete.
You are site in charge for quality control of concrete at site and discuss the steps you
follow to maintain the quality of concrete. Also elaborate the non-destructive test by

rebound hammer.

Discuss the relation between water and permeability on concrete durability. Write the
corrosion on steel and its remedial measure.

A 23 em thick brick Masonry wall carries an axial load of 12 Kn per meter length and

eccentric load 27Kn per meter length acting at distance 7.33 cm from the axis of wall.
Design the masonry wall if its slenderness ratio 16, assume that joints are non-raked.

Find the minimum strength of masonry unit and mortar type for a column

200 mm x 400 mm size to support 120 KN Ioad with an eccentricity of 50 mm. The
clear height of the column is 3m and fully restrained at both ends. '

Describe the scope of masonry structures,

Explain with figure, failure behavior of masonry structures in lateral loads. What is
in-plane and out of plane behavior of masonty structure.

Explain flat jack test and push shear test in masonry with figure.

e

(6]
[6]
[4]
(8]
(4]
[4]
(4]

[2+4]

[6]
8]

8]
[2]

[5+3]
[3+3]
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Candidates are required to give thelr answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

IS 1905-1987 and NBCI109-1994 are allowed to use.

Assume suitable data if necessary.

a)

b)

b)

Describe the use of concrete in structure. How does fineness modulus of aggregate

impact? [4-+2]
What do you know about 3 phases of concrete? Explain the effect of transition zone
o concrete properties. v [2+2]
Describe the NDT test for Masonry Structure. (61
Describe the stepwise process of mixed-design of concrete by ACI method. (81
' Explain segregation and bleeding along with their causes. - _ [4]
.. Explainithe properties of hardened concrete. T [41
'Whaf afé the acceptance criteria while testing of concrete? v 4]
Explain the methods of non-destructive testing of concrete. i [6]
Explain chemical causes of concrete deterioration. | [6]
Explain various factors to be considered in design of masonry. - [4j

A wall 230 mm thick, using local bncks carries 135 kN/m load at top of wall having

eccentricity ratio of 1/12. Wall is 4m long between cross walls and is 3m- clear height
L

between RCC slab at bottom and timber flooring top. What shall be the stxength of

brick and grade of mortar? Assume necessary data if any required. : 12}

Describe types of bond use in masonry construction. How does strength of masonry

unit and grade of mortart affect the capacity of a masonry? - [4+4]

Describe in plane and out plane behavior of masonry structure with sketches. How do

you improve the seismicity performance of the structure? Draw the elements that

resist lateral loads in masonry wall in load bearing building? [242+4]
Heokok
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. @) State briefly four mechanical properties of aggregate. Explain bulking of sand. - [4+2]

b) Describe concrete as three phase system and explain the structure of hep in concrete. [6]

2. a) Design a concrete mix using ACI method. The specified strength of concrete is
25MPa at 28 days. The specific gravity of FA and CA are 2.6 and 2.7 respectwely
Use standard deviation as 4 MPa. The dry rodded bulk density of CA is 1650 kg/m’
and fineness modulus of FA is 2.8. Approximate air entrapped is 2%. Assume sultable
data if required.

b) How would you maintain the quality control in site?
3. a) Explain Maturity of concrete. Define shrinkage and creep of concrete.

b) - Explain chemical causes of concrete deterioration.

in. Rebound Hammer test and Ultrasonic Pulse Velocxty fest.

| . ) -Calculate the splitting tensile strength of concrete cylinder (300mm x ISOmm dla) an
| 7 cube (150mm><150mm><150mm) under standard splitting test, if the Ioad shows by
. testing machine is S00KN. '

5. .a) What are the uses of masonry stjructures? Explain with neat sketches.
| b) Explain the in-plane and out-of-plane behaviour of masonry structures.

6. a) Design an interior cross wall of a three storxed building to carry 150mm th1c:k RCC -

slab with ceiling height of 3.5m. [12]
3.0m ‘

Take Live load on roof = 2 K]L“\I/m2
Live load on floors = 3.5 KN/m?
_RCCSLAB 1y finishes = 1.5 KN/m>

Flgure Cross Sectlon along mterlor Wall

b) A column section 400mm x 800 mm carries load 250 KN acting at 160mm from the
800 mm face and 350 mm from the 400 mm face. Determine the stress intensities at

all four corners. [8]
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v Attempt All questions. . -
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v Necessary charts are attached herewith.
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1. a) Define structural concrete. List out the different types of concrete used in civil
engineering construction. [2+4]
b) Explain concrete as three phase system. Explain in brief, the transition zone effect in
concrete properties. , [4+2]
-2. 2) Define the concrete mix design of concrete. Describe the steps of Design mix of
concrete by DOE method. [2+6]
o b) Explain quality control in site in different phase of construction. t4]
SCHEE:) Describe the various strength tests on cement concrete. : {6}
b) Describe the elastic properties and the Modulus of elasticity of concrete. - [6]
4. a) Explain the non-destructive testing technique on concrete works. . - [6]
. b) Explain physical causes of concrete deterioration. - [6)-
5. a) What are the main elements that resist the lateral load? Explain with sketches. - [6]
b) Explain with neat sketches, Flat-jack test and push-shear test. [3+3]

6. a) A wall 230mm thick, using modular bricks carries at the top a load of 100kN/m

. having resultant eecentricity ratio of 1/12. Wall is 5Sm long between cross walls and is

3.5m clear height between RCC slabs at the top and bottom. What shall be the
strength of brick and the grade of mortar? Assume that joints are not raked. [12]

b) Column section 500m x 900m carries a load 300 kN acting at 170 mm from the 900
mm face and 360 mm from the 500 mm face. Determine the stresses intensities at all
four corners. [8]
Rk
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. '
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v Assume suitable data if necessary.
1. a) Explain the basic requirement of coarse and fine aggregates in concrete which is to be
_ used in-construction field. Why need to grading of aggregate? [4+2]
b) Describe concrete as three phase system and also explain the effects of hep structure
~ inthe concrete properties. [2+4]
¢) Define workability. List the factors that affect the workability of the concrete. [1+2]
2. a) What is the nominal mix of concrete design? How it is used in field? [3+2]
o b) What are the key concepts of ACI method. of concrete mix proportioning? Explain
o with suitable example. ’ [8]
3, a) ‘» Explaiﬁ how height/diameter ratio of cylit_ldrical test specimen affect the relative
compressive strength of concrete? How can you determine tensile strength of concrete
‘ using splitting tension test method, Explain in brief? A [2+4]
b) Write about physical and chemical causes of concrete deterioration. Whatiare the
effects of corrosion of steel in concrete? : L [4+3]
4, a) What is the use of non-destructive test (NDT) on civil engineering field? List out the
non-destructive test methods in brief. [2+4]
b) Describe the mechanical and physical causes of concrete deterioration. [4+3]
5. a) Explain the impoftance of masonry structure as load bearing element in context of
Nepal. [3]
b) Design an interior cross wall of two storeyed building to carry 120 mm thick RCC
slab with ceiling height of 3.0m. The wall is unstiffened and supports a 2.5m wide
slab on both sides. Assume suitable data if required,
Live Load on roof = 1.50 KN/m?
Live Load on Floor = 2.0 KN/m?
Wt. of 60mm screed including finishing = 1.2 KN/m? [10]
6. a) What are the in-plane and out-of-plane behavior of masonry structures? Describe in |
detail with necessary sketches. ‘ [3+3]
b) List out the non-destructive testing technique on brick masonry wall. [3]
c) Explain with neat sketches, Elastic wave tomography test and push shear test for

masonry structures. _ [2+2]

BEL L
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a) What is soundness of aggregates? How it is measured in Laboratory?

b) Explain the concrete as three phase system with necessary s sketches. Descrxbe the
structure of the hep phase.

¢) Describe the different types of admixtures used in ‘coricreting Wc)rks at site.
2. a) Describe stepw1se procedure for i ix des1gn of concrete by DOE method
b) Explain pr opertles of hardened concrete '

3. ay What is work ability of concrete? Describe in details different methods to: measure
work ability of concrete dunng concreting work at construction site.

b) ‘.,xExplam the maturlty of concwte with suitable example
" c)‘;,fﬁWhat ara the dﬁbtl'llCﬁV@ tests (DT) of concrete?

4. a) fDuscrlbe the. unportance of Non-destmctive tesﬁng of concrete Explam Schm1dt
" hammer test.

b) /Explain the physical. causes of concrete determratlon

5 ‘a)‘-"‘Deswn an interior cross-wall of a two - storeyed buﬂdmg to’ cany 130 mm thtck RCC
~ slab with ceiling height of 2.8 m and the wall is 3.2'm long which is- stszened and
supports 2m slab on both sides as shown in figure below » :

%«m Pes s b e ARG aAab> ":: E 130 mm

Ass;i;r’_ne"‘all neée‘séaly ,
datas relivant to Nepal = /) . :
code. : /) ’ , o
‘ 1 // ‘ ‘ e

ﬁ v = Y s RCC.Shab ﬁIISO mm

2.8m

1 2.8m
e
FOUNDATION

ot - i
Fig Cross Section of Wall ,
b) Describe the role of brick masonty infill walls with neat sketches.

6. a) Describe the In-plane and Out of Plane behavior of masonry structures. Explain
ductile behavior of reinforced and unreinforced masonry structure.

b) List the elements of masonry structure resisting lateral loads. Describe the stepwise
procedure for Diagonal shear test of Masonry structu.re

feskok

[2+43]

342)

[5]
(71
[6]

[2+3]

[4]

4]

[3+4]

161

(9]

g
[2+4]

[2+5]



06 IRIBHUVAN UNIVERSITY | Exam. ¥
INSTITUTE OF ENGINEERING Level BE | Full Marks | 80
Examination Control Division | Programme | BCE Pass Marks | 32
2074 Ashwin Year /Part | I/I Time 3 hrs.

G iy

A

“Silljectd CohdreE

gggnology and Masonry Struéture (CE603)

oyl W

O il S ke mswers .
%k CandMates are required to g P thdir answers in their own words as far as practicable.

SNENENRN

=

transition phase in the properties of concrete. [3+3]
."a) Explain ACI method of concrete mix design. [8]
'b) Define workability and Write down the procedure for performing slump test. [1+3]
. a) Explain elastic deformation, shrinkage and creep in concrete. : [2+2+2]
" 'b) Explain methods for performing flexural test of concrete. (6]
¢) ‘How is Ultrasonic Pulse Velocity test carried out? How do you interpret the results
" obtained from the test with the quality of concrete? [4-+2]
" a) Describe chemical causes of concrete deterioration. [61
- b) What do you understand by masonry structure? State its structural limitations. Explain
English and Flemish bond. - [2+4]
A brick wall 23 cm thick using modular brick carried eccentric load of 165 KN/m at base
(sccentricity ratio at I/12). The wai! is 4.5 m long between cross walls. The clear height of
wall is 3.1 m between, RCC slabs of 10 cm thick at top and bottons. What should be the
strength of brick-and (rade of mortar? Assume that joints are not raked. [12]
). Describe In-plane.a pout of plam,behavoiuf of masonry structure. What are. the :
elements that resist-lateral loads in masonry system. [6+2]
b) Explain Céiﬁf)’fgzsgsi‘v@aﬁd Diagonal Shear Tests in masonry structures? [3+3]

Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. :

Use of IS: 1905-1987 is allowed to design Masonry Structure.

1) Explain in brief about Bogue's compound of cement. List the types of admixtures used

in concreting works and explain the purpose of using admixtures. [2+2+2]

b) What do you understand by transition phase of concrete? Explain the effect of
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Attempt All questions. -
The figures in the margin indicate Full Marks
Assume suitable data if necessary. Py ;
Use of IS: 1905-1987 is allowed to design Masonry Strucfure : - .

. a) State briefly the mechanical properties of aggregate."What is the meaning of fineness
modulus of aggregate value 77 o T [5+1]

R

b) Describe concrete as three. phase system Explain the effect of transition zone in the
properties of concrete. - [4+2]

2. What do you mean by shrinkage, creep, segregation and bleeding in concrete? Write
down the step-wise process for DoE method of concrete mix design. = [6+6]

3. @) How does the size of aggregate affect the strength of concrete? How does vanatlon in
- . water cement ratio affect the property of concrete? ‘ [3+3]

. b) List out the non-destructive testing of concrete. How these rnethods are useful? [3+3]

plam he methods of testing concrete for: compresswe and- ﬂexural strength = [4+2]

) Descrlbe ‘physmal causes of concrete detenoratlon - : : b ) [6]

' b) ‘Explam various types of Brick bonds in masonry structures with neat. sketches What
. arethe advantages and disadvantages of Rat Trap Bond.

5. Rcfemng to ﬁgure below, design an interior cross wall of 3 storeyed bulldmg
mm thick RCC slab with ceiling height of 3'm and the wall is 3 m long wlnc.
' and supports 3 m slab on both sides,

~ Live Load on roof =2 KN/m
Live Load on floor = 2.5 KN/m?
Floor Finish = 1.5 KN/m®
 Assume relevant necessary data.

Brick
Wall

Floor e i

6. a) Describe the elements of lateral load resisting masonry system with sketch. Elaborate ,
the typical damages in masonry structure under lateral loads. - [4+4]

b) Describe with sketches, the diagonal shear test and flat jack test. 6]

sk
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1. a) Define mechamcal propertws of aggregate. How do you rank the aggregate gradmg in

lab? : | 4
o “..":;_v_v. _‘ b) Expiain concrete as three phase materials and describe transition zone in detail. [6]
. ,,3 - ©) " Describe creep and shrinkage phenomenon for hardened concrete. ) ; {6}

2. a) How do you assure the quahty control of concrete at site? Explain slump test in detail. * ~ [6]

b) Differentiate Nominal and design mix. Descnbe the stepw1se process of mix-design of |
~concrete by ACI method. : - [2+8]

. @) ;{’What is modulus of rupture of conuete? How do you determme it in laboratory? [2+4] .

b.);.,Descnbe the importance of non-destructive tests in concrete and its uses in civil
engineering infrastructures. , , [6]

) . What are the standard process adopted on each process of concrete productmn _— [4]

: ’;. 4. a): - Explain the use of different types of closer in brick masonry works Describe the key
L ;b?'pomts of English bond and Flemish bond. : [6]

bj A' Demgn an interior Cross wall of a two-storeyed buﬂdlng to carry 125 mm tthk RCC"
slab with 3.2 m cexlmg helght The wall is unstiffened and supports a 2.5 m wide slab

~ onbothsides. T SR 0 (V)

Live load on roof 1.5 KN/m?
Live load on floor = 2.0 KN/m?
Floor finishing = 1 2 KN/m*

5. a) A column section 400 mmx 800 mm carries load 250 kN acting at. 160 mm from the
800 mm face and 350 mm from the 400 mm face. Deterrmne the stress intensities at
alt four corners. T : 3 : [10].

o
Paa
£

ol
it

b) Describe the diagonal shear test for masonry waH ' 6]
: ’ ***L : '

cﬁ!"?;?*'
[
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v Assumw suitable data zf necessary '
1. a) Define grade of cement. Bxplain the role of Bouges cnmpound of cement. =~ - [4]
b) List out common admlxture avallable in market Elaborate in bnef the acceieratmg L
- admixture. = - v ‘ : T ’_ [6]» il
s ‘9)' Expleun the three phases of concrete and thelr role in concrete strength [6]
‘ S 2. 'a)

Design the mix propomon for concrete with help of the follomng glven datas: qto] - Bi:

DeSLgn parameters:
Concrete g,mdg. M2s5

Max siﬁze“df aggreg’ate""ZS mm R K PR B

Sy Specmc gravity of C.A: 2.7

/ ‘Spmiﬁc gravxty of F.A:2. 6

: :“.Degreg of expuge Mnderate

w
N

: ¥ Fireness modulu.s of F.A: 3. OO i
ey Method of desmn DOE methﬂd

. Based on’ obtduwd your mix rauo calculate the qualﬂlty of: mg,redwnts af cqncrete for A
2 m’ mncrete production. (Assume all necessary relevani‘ datas) ' B

_ Rat-trap bond and mention its advantages Sl : = B ‘ 6~

A wall 230 mm thick, usmg ‘modular bricks carries at the top a load of 100 kN/m

~having resultant ecccntncny ratio of 1/12. Wall is'5 m long between cross walls and is -

3.5 m clear height between RCC slabs at the top and bottom. What shall be the

strcngth of brick and the grade of mortar? Assume that joints are notranked. -~ [10] |
, Explam the effect of lateral loadson masonry Wall w1th and w1thout opening in wall 16]
Describe the diagonal shear test for wall £ T R [6]

: L1st the name of destructlve tests and non-destructlve (NDT) tests 1n nmsonry wall o j 4]

o o s

":"Descnbe the elastic properties ofconcrete A e R R SRR (]
 Why non-dcstrncnve test is 1mportant connrc.te structures and list out the NDT

- methods. - ‘ . y O T e [6]

| Explamm brlcf chemxcal causes of concrete detenoratlon L R S 4] -
- Explam fangue and impact strength of concrete. . e [61
"Deﬁne the Reinforced and mnemforced masonry structure Explam wnh neat sketch |
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o Subject. - Concretc Technology and Masonry Structure (CE603)
v Candldates are required to give their answers in their own words as far as practlcable
v Attempt All questions. ‘ : :
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
v CodelS ! 905-_] 987 is allowed.
1. a) Descnbc Mechamcal propertlcs of Aggregates S : 61
b) Explam concrete as three phase system and explain Bmdmg mcdmm phase in detail.. 6]
- 2. 1) Dcmgn the mix proportion for concrete with help of the following part1culars usmg IS
method: , : : (8]
Design pararneters ' L SRR : .
RN - Characteristic strength fo = 30 N/mm
i Max size of aggregate =20 mm . -
- 'Shape of CA = Angular
- Degre of workability = 0. 85
. Degree of quality control = Fair
. Degree of exposure = Severe
. (Assume all necessary relevant data)
= by j_row do you assure thc quahty control of concrete at sﬂ:e‘? N Y o [4] o
_ ¢) Describe creep and shrinkage phenomenon for hardened concrete RN _ {6l
3. a) How do you determine modulus of rupture of concrete specimen in Lap? Explam _f6] ‘4
b) Explain non—destructwe testing process of concrete and explain its importance. R (S
- ¢) Whatare the effects of carbonation and permeability on concrete durability? - ' o 6]
" '4. a) Explain the use of Masomy structure. Describe the types of bond of brmk masom'y |
N with neat skctches ' _ - (6]
b) A wall 230 mm thick, usmg modular bricks carries at the top a load of 100 kN/m
' having resultant eccentricity ratio of 1/12. Wall is 5 m long between cross walls and is
3.5 m clear height between RCC slabs at the: top and bottom. What shall be the
strength of brick and the grade of mortar? , {12}
5. a) Explain design process for a masonry wall under lateral loadmgs - ' o (8]
b) Descnbe the diagonal shear test for masonry wall. - _ [6]

Lk

et et i 7 e e i £ R i =



o e <

'xgxx\

e s ks et e

06' TRIBHUVANUNIVERSITY 7 ”Exam;'“ B Reor

(INSTITUTE OF ENGINEERING | Tevel ~ | BE | FullMarks 80
Exammatmn Control Dwrsmn ngramme ‘BCE’.I A A-Pass*Marks‘ 32
2071 Chaltra AR Year/Part III/I ’VTlme »7 13 hrs,

Subject Concrete Technology and Masom'y Structure (CE603)
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Attempz‘All questions. - ' SR ‘
The figures.in the margzn zndzcate Fuil Marks. Sy

Assume suztable data if. necessary
Code IS 1905—1987 is ‘

‘ C*:a.Explam effect of gel/spaoe rano in theomwal strength of concrete

3...a) & Explam tests to estnnate strength of concrete in compressmn and tensron 161
o b) Whatis the i 1mportance of Non~destructlve tests for concrete errucmre‘7 Expla "l‘*f [6] -
et ©) ':.“Explam the physmalqand chemlcal causes of concrete determratr
. corrosion of steel in concrete ot o O B R [6] :
‘ 4. a) Desrgn an exterior wall of a smgle storey warehouse of 3. 5 m hexght The loadmg on-the L
' ‘wall consists of vertical load 6f 25 KN/m from the roof and wmd pressure ‘of 860 N/m O
The wall 1s tled with metal anchor at the ﬂoor and roof‘ level S [12] RUNER o
- b) A co]umn section 400 mm>< 800 mm carrles load 250 kN aetmg at 160 mm "from the 800 |
* . mm face and 350 mm ﬁom the 400 mm face Determme the stress. mtensrtles at all four R
' comers Gy e A L T : 1 o «:, '[3]‘ DR
5. a) -Explam use of mwsonry structures as Ioad bearmg and non- Ioad bearmg walls S e ‘[6] -
b) Descrxbe the ﬂat Jack tes‘c fer brlck masonry wall with neat sketeh set up Fe e 6]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. o

a) Define admixtures. What is the role of admixtures in concrete? Explain the use of
superplasticizer in concrete. ‘

b) Explain in details the necessity of three phase system of concrete.

¢) What do you understand by workability of concrete? How do you measure the
workability of concrete? -

'a) Describe the conceptual steps of concrete mix design based on IS method.

b) Explain the types of slumps. How you measure slumpé in concretes.

) Calculate the gel/space ratio and the theoretical strength of a sample concrete made

" with 600 gm of cement with 0.45 water/cement ratio, on full hydration and at 60

percentage hydration.

d) What is fatigue effect in concrete?

structures.

b)How do you determine the compressive strength of concrete using Ultrasonic pulse
Velocity method?

c) ‘What are the physical and chemical causes of concrete 'dete,rioration?
a) Explain with neat sketches English bond and Flemish bond of brick masonry work.

b) A wall 230mm thick, using modular bricks carries at the top a load of 100kN/m having
resultant eceniricity ratio of 1/12. Weall is 5m long between cross walls and is35m
clear height between RCC slabs at the top and bottom. What shall be the strength of
brick and the grade of mortar? -

a) Describe about compression test and diagonal shear test of masonry wall. What is the
basic difference between these two tests?

b) Describe in details with necessary sketches in plane and out of plane behavior of
masonry structures. ‘
45k %k

[2+4]
[6]

[4]
[4]
4]

[4]
[2]

ia) Explain the importance of Non-destructing testing of concrete in civil engineering -

[6]
(6]
[6]

[12]
(6]

(8]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions. .

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. a)

b)

c)

What are the ingredients of olden age concrete and modern age concrete? Explain use
of concrete as structural materials.

What are the effects of the shape and texture of aggregates on the strength and

workability of concrete?

Describe conerete as three phase system and explain the effects of Transition zone in
the properties of concrete. '

Design the mix proportion for concrete with the help of following particulars using
American Concrete Institute (ACI) method:

Characteristics compressive strength, fck =30 Mpa

Water cement ratio based on the compressive strength = 0.48

Assume all pecessary data.

What are the effects of cold weather concreting and also explain the precautionary
measures to take for concreting in cold weather?

What is the young’s modulus of elasticity of concreté?

Describe shortly the creep and shrinkége.

Describe in details, tensile strength tests of concrete.

Calculate the modulus of rupture of the concrete beam under single and: two point
loading for following data: Size of beam = 150mmx 150mm, length of beam = 750
mm, Failure loads for single point loading is 100KN and two point loadings each of
50KN. : »

Explain, in brief, physical and chemical causes of concrete deterioration.

Write down the acceptance criteria of compressive and flexural strength according to
18456-2000. ' ,
Explain the use of Masonry structure. Describe the types of bond of brick masonry
with neat sketches. ' :

Design an interior cross wall of a two storeyed building to carry 120 mm thick RCC
slab with 3.0 m ceiling height. The wall is unstiffened and supports a 3.0 m wide slab
on both sides. Assume necessary data relevant to Nepal.

Live load on roof =2 KN/m?
Live load on floor = 2.5 KN/m?
Floor finishing = 1.5 KN/m”

Y

4

(2]
(6]

(8]

4]
3}

(21

4]
(6]

(4]

(6]

(10]



5. a) Explain about the typical damage in masonry structure under [ateral loads. | [4]

b) A column section 400 mm x 800 mm carries a load 200 kN acting at 160 mm from

the 800 mm face and 350 mm from the 400 mm face. Determine the stress intensities

at all four corners. _ ' [8]
¢) Describe the diagonal shear test for masonry wall, , [6]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Four questions.

The figures in the margin indicate ull Marks.

Assume suitable data if necessary.

a) Define soundness and Abrasion strength. [5]
b) Find the mean strength, standard deviation, and coefficient of variation of the cubes
- given in table: [5]
Cubes 1 | 2 | 3 | 456 |
Strength (N/mm?®) | 170 | 200 | 190 | 160 | 180 195
a) Explain the phenomenon of corrosion in steel reinforcement in RCC. Discuss the
preventive measures against corrosion of steel in RCC structures. [5]
b') Explain about Elastic and Plastic properties of concrete. (5]
2) -‘Ordinary Portland Cement’ is admirébly suitable for general concrete.construction
~ work. Justify the statement with reference to Bogue’s equation. - [8]
b) Explain briefly about the differences between accelerating admixtures and retarding
admixtures. ' - : ' ‘ [51
a) Differentiate between the nominal mix and design mix concrete. List out the '
_information required for mix design of concrete. 151
b) Explain in brief the role of water/cement ratio in concrete and methods of decreasing
this ratio. What is super plasticizer? Write three benefits of using super plasticizer in
‘'the concrete. ‘ - : ‘ [5]
Write short notes on: (any four) " [4x2.5)

a)

b)

c)
d)

e)

Physical Properties of concrete
Steam curing of concrete

Bond between steel and concrete
Flakiness index of aggregate
Shear strength '

' ook
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1. a) How can the shape of aggregate affect the properties of hardened concrete? How does
the grading of aggregate affect the water requirement of the mix? Also explain the
effects of Alkali-Aggregate reaction. ' [2+2+1]
| b) Describe the role of main compounds of cement on development of strength. [3]
¢) List the admixture used in concrete. . _ [2]
d) Describe conerate as three phase system. Explain the effect of transition zone in the
properties of concrete. : , (6] -
2. a) How can you determine the workability of concrete using different methods at civil ‘ A
engineering construction site? : [6]
b) What are the key concepts of Mix-design of concrete by using DOE method of mix-
design? o : [6]
), Describe shrinkage and creep of concrete. ‘ ) o ‘ [4]

‘ Explam the electrochemical process of corrosion in reinforced/ cfo‘noreb‘t‘e elements. ‘
' How does the corrosion affect the concrete element? Explain with sketches, [6]

 Describe various strength of concretes required. forv'desig’n of 'concre—te str@étuw’s along
- with their relation with the compressive strength e o

). Explain the measures for quality control of concrete in -a.COnstmction"sité_fsf\ sl (4]

- 4. &) External wall of a single storeyed house is 230 mm thick and has door and window
I - openings as shown in figure below. Plinth level is 1500mm above the top of
foundation footing and floor ceiling height is 2800 mm. The one way R.C.C slab of
3500 mm clear span bears on walls and is 115 mm thick. Determine the maximum

‘ ‘  stress in the wall and calculate strength of the bricks and grade of mortar required for oy
P the wall. ' =

230mm_ . ‘
Live load = 1.5 KN/m* ve / /// E |

Lintel level = 2000mm - , ) —
0 23§Om;n 2000mm © 1000mm ' 1800mm 230mm

TR L

b) How do you test the compressive strength of bricks and walls in laboratory? [6]

5. a) Explain the use of Masonry structures in civil engineering. Describe English bond and
" flemesh bond of brick masonry with neat sketches, . [2+4]
'b) A brick masonry wall of a single room building is 20 cm thick and is supported by 10
cm thick R.C.C slab at its top and bottom. The wall carries a vertical load (inclusive
of its own weight) of 8000 Kg/m at the base at an eccentricity ratio of 0.1. The length
of wall is 3 m between cross-walls. The clear height of storey is 3m. Determine the
. required crushing strength of bricks and the type of mortar to be used. Use modular
bricks. , S [101 .
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