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051  TRIBHUVAN UNIVERSITY Exam. ; ;
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCE Pass Marks | 32
- 2070 Magh Year /Part | IV/II Time 3 hrs.

- Subject: - Ground Water Engineering (CE76509) (Elective II)

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

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. Define specific yield, specific retention and storage coefficient. . {31

" 2. (a) Starting from general expression of Darcy’s law for groundwater flow, derive 3
dimensional form of groundwater equation. (7]

(b) A fully penetrating well is pumped at a constant rate of 900 m*/hr from a confined aquifer
of 30m thick and average grain diameter 1mm. What is the domain around the well for which

Darcy’s law is applicable? Assume that Darcy’s law is valid up to Reynbld’s no. (Re) = 5 and
kinematic viscosity of water = 1 centistoke. 7]

3. (a) Explain how the water table contour maps are prepared and state their uses. [3+5]

(b) Two rivers are separated by a homogeneous unconfined aquifer of 5km. Compute the
seepage flow per unit length of the river if K= 13m/day. Also give the equation of phreatic line."

[6+2]
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. 4. (a) Discuss the Theis solution for unsteady flow into a well in a confined aquifer.?Also write

down Theis’s assumptions. [4+3]

(b) A 30cm diameter well penetrating an unconfined équifer of 25m thick below water table is
pumped at a uniform rate of 650litr/min, till the water level in the well becomes steady. Two
observation wells drilled radially at a distance of 30 and 90m from the ;:e_nter of the well, show
depression of 3.5m and 1.3m respectively. [4+4+4]
1) Determine the permeability of the aquifer. \

Il) Determine the drawdown at the main well.
111) At what distance from the well the drawdown is insignificant?



5. (a) Explain Cooper and Jacob method fbr the determination of storage coefficient and

transmissivity of aquifer using time-drawdown data. [7]
(b) During a recuperation test conducted on an open well in a region, the water level in the well -
was depressed by 2.75m and it was observed to rise by 1.6m in 80 minutes. [3+4]

1) What is the specific yield of open wells in that region?
i) What could be the yield from a well of 5m diameter under a depression head of 2.3m?

6. (a) Explain electrical resistivity method for the exploration of groundwater. [5] .
(b) Explain the working principle, advantages and limitations of centrifugal pump used for lifting
groundwater. : (5]

(c) Discuss about the aquifer system of the Kathmandu valley of Nepal. [4]
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06A TRIBHUVAN UNIVERSITY Exam. Old Back (2065 & Earlier Batch)
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme BCE Pass Marks | 32
2070 Chitra Year/Part IV/I Time 3 hrs.

Subject: - Dynamics of Structure (ELI04CE) (Elective )

v’ Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt any Five questions.
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
A

1. Generate stiffness matrix for the structure shown in Figure 1. Take E= 200GPa, I=4.0 x 10° mm®.
Find the force vector in terms of the displacement at the coordinates you define. (16)

l 21 '
20m 20m

Figure 1

2. Perform a free vibration analysis as a part of the overall structural design, of a single bay frame
consisting of a uniformly distributed load of 30 kN/m. The section of the frame is 250 mm x 250
mm, E = 2.0 x 10* MPa. The frame consists of a beam of span 5 m and 3 m high columns. Where
can we use the outcomes of the analysis? (14+2)

3. A structure is modeled as a damped oscillator with spring constant k = 5.5 x 10° kN/m and
undamped natural frequency w = 25 rad/sec. Experimentally it was found that a force 4.5 kN
produced a relative velocity of 25 mm/sec in the damping element. Find: (a) the damping ratio &,
(b) the damped period Tp (c)the logarithmic decrement & , and (d) the ratio between to
consecutive amplitudes. (7+3+3+3)

4. A concrete frame supports a rotating machine which exerts a horizontal force at the girder level,
F (t) = 900sin 5.3t N. Assuming 5% of critical damping, determine: (a) the steady- state
amplitude of vibration and (b) the maximum dynamic stress in the columns. Assume that the
girder is rigid. The frame is single bay, has a column size 250 mm x 250 mm, E = 2.1 x 10’
KN/m’? and a height 3.0 m. Weight of the structure 67.5 kN is lumped at its floor level. (16)

5. Estimate the maximum response of the frame shown in Figure 2 subjected to the loads shown.
Neglect damping. ’ (16)
F(t
115 kN N1 A
“ ]! 100 kN
230kN | 5000 kN/m

- 50 kN
8000 kKNm
>t

= e >t >
0.1 sec 0.1 sec




6. a) A displacement pattern was found from static analysis as shown in Figure 3. Estimate the
fundamental natural frequency of the system? Employ the Raleigh method. ® -

' 500kg 500k 500kg

,|£o o

0.8 1.00
Figure 3

b) Determine the normal functions for free longitudinal vibration of a bar of length 1 and
uniform cross section. One end of the bar is fixed and the other is free. ®)

* %%k
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INSTITUTE OF ENGINEERING Level BE Full Marks | 80
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 Subject: - Dynamics of Structufes (Elective I)

v' Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt any Four questions Question No. 1 is compulsory. '
v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. a) Derive the 4x4 stiffness matrix [K] for the structure shown in figure below. [10]
| Y L 3
-
For simplicity
take EI=L =1. EI\L EN|L

P
. 4
/

b) In the 4x4 stiffness matrix [K] generated in 1(a), compute the reduced 3x3 stiffness

matrix for the structure shown in figure below. [10]
" 2
l 5} EI ’)3
o LA
EIlL L|EI
vl ,;,57

2. a) For the system shown in figure below, mass m = 91,000 kg and v(o) = 30mm. If the
maximum displacement on the return swing is 20mm at 0.5 sec., determine: - [10]

i) The damping ratio
ii) The damping constant
iii) The spring constant

K —>v(®)
C m
L@—U‘
4
/' =

smooth surface

Figure: Mass-spring system of modelling of SDOF system

b) A machine of 200kg mass is supported on four parallel springs of total stiffness
750N/m has an unbalanced rotating component which results in a disturbing force of
350N at a frequency of 2121 rpm. If the damping ratio is 0.2, determine: [10]

i) Amplitude of motion due to the unbalance
ii) Transmissibility (TR)
iii) Transmitted force

-



3. a) Determine the natural frequencies and mode shapes for the shear building as shown.
Draw the mode shapes and write down the modal matrix.

m1=1

Vi

K; =600 KN/m
V2

K;=1200 KN/m

V3
K3= 1800 KN/m

27777

b) Demonstrate numerically that the computed mode shapes satisfy the orthogonality
conditions with respect to mass only.

4. a) Determine the steady — state response of the given system under the ground excitation

as Ug(t) = A cosw t.

¢

Dg(t) = A cos wt

b) A SDOF system is subjected to a triangular pulse load of amplitude P, and duration
‘t;” as shown in the figure below. Determine the response of the undamped system.

/r\ P(t)
Py

1 o
0 t) o

5. Write in brief with necessary relationships: (any four)

a) Equations of constraints and dependent measurements

b) Dynamic magnification factor and response ratio

c) Improved version of Rayleigh’s method

d) Duhamels integral and its solution A

e) Equations of motion for transverse vibration of a string, transverse vibration of a
beam and axial vibration of a rod with associated boundary conditions

f) Mode superposition method :

Kk ok

(3]

[12}..’/

(8]

[4x5]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Four questions. Question No. 1 is compulsory.

The figures in the margin indicate Full Marks.

Use proper and consistent unit system.

Assume suitable data if necessary.

a)

b)

b)

Generate the stiffness matrix [k] for the structure with the coordinates indicated in the
figure given below

DJi EIZ I EIZ

LLl

*T

In the 4x4 stlffness matrix [k] generated in#1(a), put Eb=2,h=1,L;=1,1,=2 and
EI, = 1. Then derive the reduced stiffness coefficient k considering only coordinate 1
defined for the structure using the 4x4 stiffness matrix [k] generated.

An elevated tank is mounted on a hollow shaft. The tank is pulled by a horizontal
force of 36 KN. The tank is pulled by 6cm and the cable is cut suddenly to enable the
tank to vibrate freely. The free vibrations are recorded. At the end of 10 complete
cycles the time was recorded as 4 seconds and amplitude as 1.5cm. From thlS data
determine the followings:

i) damping ratio, &

ii) natural period of undamped vibration
iii) effective stiffness

iv) effective weight

v) damping coefficient

The frame shown in the figure below has a reciprocating machine put on it. The mass
of this is to be allowed for. The machine exerts a penodlc force of 8.5 KN at a
frequency of 1.75 Hz. Determine:

i) the steady-state amplitude of vibration if & = 4%

ii) the steady-state amplitude if the forcing frequency was in resonance with the
structure
/mz = 4,000 kg
m; =35, 000 kg

e Al T

K2 Shc K2 |3n  k=4x10°N/m

/‘ﬁ/////' s S SSA

[12]

(8]

(10]

[10]



3. a) The single storey structure shown below may be modeled as a SDOF system with the ok
roof as a rigid slab. Determine the response of the building when the base (ground)
undergoes a horizontal motion defined by ¥,(t) = V,, sin®t. _ : [12]

b v(t)

P

h| |BI -}'[C EI

P77 o277 T
——p= V(1)

b) What is dynamic magnification factor? What are the factors influencing dynamic
magnification factor? Explain with suitable curves plot. [8]

4. a) A two-storey building is modeled as a shear building as shown in the figure below.
The weights of the floors are W; = 19.62 KN and W, = 9.81 KN. The total stiffness of
the first floor columns is k; = 175 KN/m, while the total stiffness of the second floor
column is k, = 148.75 KN/m. Determine the natural frequencies and natural vibration
mode shapes of the building. Sketch the mode shapes. [12]

W, =9.81 KN B
2 vy ~

k,  |3.60m o
W, = 19.62 KN
= Vi

k,  [4.50m

4 .

: v
b) Describe, in detail, without calculations, how to determine the response {vl} of the
2

P,sin ot '
structure given in #4(a) due to the load vector { 0 0 } (8]

5. Write in brief with necessary relationship. (any four) [4x5]

a) Equations of constraint and dependent measurements

b) Eigen value problems

c¢) Inversion of matrices (Stiffness or flexibility) by partioning
d) Staodula’s method of practical vibration analysis

e) Partial differential equations of transverse vibration of a string and beam, and axial
vibration of a rod

f) Mode superposition method

A

Aok
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Subject: - Dynamics of Structures (Elective I)
v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt any Four questions. Question No. 4 is compulsory.
v’ The figures in the margin indicate Full Marks.
v Use proper and consistent unit system.
V' Assume suitable data if necessary.
1. a) Find the inverse of the stiffness matrix [k] for the structure shown in the figure given
below. What does the resulting matrix signify? (10]
L,EI
For simplicity
\ L El ElI=L=1
N
b) Consider only co-ordinate (1) defined for the structure of Q.N. 1(a) in above figure,
derive the reduced stiffness coefficient K using the 3x3 stiffness matrix of the same
structure. [10]
2. a) A platform of weight W = 18 KN is being supported by four equal columns which are
clamped to the foundation as well as to platform. On testing, it was found that a static
force of 4.5 KN applied horizontally to the platform produces a displacement of
2.5mm. If the damping of the structure is of order of 5% of the critical damping,
determine the followings for the structure, ' [10]
i) Undamped natural frequency (w)
ii) Absolute damping coefficient (c)
iii) Logarithmic decrement (3)
iv) The number of cycles and time required for the amplitude of motion to be reduced
from an initial value of 2.5mm to 0.25mm.
b) A machine part of mass 1.95 kg vibrates in a viscous medium. Determine the damping
coefficient when a harmonic exciting force of 24.46N results in a resonant amplitude
P of 1.27cm with a period of 0.20 seconds. N | [10]
3. a) A steel rigid frame, as shown in figure, supports a rotating machine yhich exerts a
horizontal force of 50,000 sin 11t N at the girder level. Assuming 4% critical damgmé,
what is the steady state amplitude of vibration? I for columns = 1509x10 m,
E = 2.1x10'°N/m?. Also calculate the transmissibility of motion of the girder. The
girder may be assumed to be rigid. [12]

——
' . p()

m=5000kg |

4m

4m



b) - Define unit impulse-and unit impulse response function. Write down the expression - )
for Duhamel integral for damped and undamped system of v1brat10ns Also w3

enumerates the limitations of Duhamel integral.

\,\?tl

4. a) Determine the natural frequencies and mode shapes of the system as shown in figure

for two storey shear frame building. Sketch the corresponding mode shapes. [12+4]

m; =m

=2m

"a

—>= V]

b) Write down the fundamental principles and procedures of the mode superpositiori

method for analysis of MDOF system.

. Write in brief with necessary relationships (any four only):

a) Orthogonality properties of mode shapes

b) Transverse vibration of a string

c¢) Improved version of Rayleigh’s method

d) Vibration isolation and transmissibility

€) Dynamic magnification factor and response ratio
f) Principle of superposition of displacements

* %k k
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Subject: - Soil Conservation and Watershed Management (Elective 1) (CE725)

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 are the objectives of watershed management? 3]

(b) Design a barébolic shaped grassed waterway to carry a flow of 2.0 m*/s down a slope of 3%.
The waterway has a good stand of grass and a velocity of 1.75m/s can be allowed. Take

- Manning’s n = 0.045. _ : (8]
2. (a) Differentiate between rill and sheet ‘erosion. [4]
(b) Explain sand dams with sketch. . [6]
(c) The data obtained from a field plot where no soil conservation practice has been used is as
under: (4]
A =10 t/ha/year, R = 40, C = 0.35, LS = 1.2. Determine the value of K using USLE equation.
3. (a) Describe contour cultivation and strip cropping technique for soil conservation. [6]

(b) In a hilly region, a bench tetrace is proposed for cultivation purpose. The general land slope
is 20%. Average soil depth is about 1m. Riser is to be laid on 1:1 gradient. The intensity of
rainfall of the area is 15cm/hr for the duration equal to time of concentration. Design the inward
sloping bench terrace. (Take C =0.6). (8]
4. (a) Describe briefly the different types of water conservation methods for cropland. (8]
(b) Determine the depth of flow in a surplusing structure, having design length equal to 1.7m.
Surplus water is due to 73mm/Mr rainfall from 0.9 km® catchment. Assume necessary data
suitably. (61
5. (a) Define check dams and explain different types of them with sketch. (6]
(b) Calculate the minimum bottom width required for a dam of height 6.5m. Maximum depth of
water to be impounded is 5.8m and the face in contact with water is vertical. Take top width =
1.5m, density of masonry = 2.2gm/cc and density of water = lgm/cc, coefficient of friction

between masonry and earth = 0.5. : [9]

6. Write short note on: (any three) ‘ [3x4]
(a) Stream bank protection
(b) Wattling and mulching

(c) Causes and consequences of watershed deterioration
(d) Land capability classification

* kK
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Subject: - Soil Conservation and Watershed Management (Elective 1) (EL112CE)

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) Explain the different factors Which influence watershed management.
(b) The data obtained from a field plot where no soil conservation practice has been used is as under:

Season A(thalyr) |R C LS

Winter 15 35 1035 (1.1

Spring 80 350 {05 |1.1

Summer | 20 750 {04 | 1.1

Fall 1 10 (02 |11
Determine the average value of K.

2. (a) Determine the depth of flow in a surplusing structure, having design length equal to 1.4m. Surplus
water is due to SOmmv/hr rainfall from 0.91 km’ catchment. Assume necessary data suitably.
(b) Differentiate between contour bund and graded bund.
(c) Explain gully erosion and rill erosion.

3. (a) A masonry dam is 6m high, 1m wide at the top and 4in af the bottom, and has a vertical water face.
The dam impounds water to a height of 3.3m. Calculate the magnitude of resultant force and its point of
application with the base when the reservoir is full and when it is empty. Take density of masonry =
2.2gm/cc and density of water = 1gm/cc.
(b) Describe different types of semi-permanent measures for controlling gully.

4. (a) Design a parabolic shaped grassed waterway to carry a flow of 2.6 m3/s‘ down a slope of 3%. The
waterway has a good stand of grass and a velocity of 1.75m/s can be allowed. Take Manning’s n = 0.04.

(b) Explain any three vegetative measures for conserving soil.

5. Write short notes (any four)

(a) Degraded land rehabilitation

(b) Recharge of groundwater

(c) Causes and consequences of watershed deterioration...
"(d) Small earth dams

(e) Land capability classification

* k%
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Five questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. «

AN NRN

a) Calculate the minimum bottom width required for a dam of height 6.0m. Maximum
depth of water to be impounded is 5.2 m and the face in contact with water is vertical.
Top width of section is to be 1.5m. The density of dam material equals to 2.5 gm/cc
and the coefficient of friction between dam and earth equals to 0.55.

b) Why Land Capability Classification is necessary? Which classes are recognized as not
suitable for agricultural purposes? Describe briefly.

[
.
.

2. a) Design a contour bund for a watershed having lateral slope of 27%. Daily maximum
rainfall in the area is 90 mm. Assume top width of bund equal to 0.7 m and side slope
1.5:1(H:V). Also compute area lost due to bunding and earthwork for bunding, if the
area under bunding is 5.5 ha.

b) Describe briefly all types of gully control structures with neat sketches.

3. a) Design a grassed waterway of parabolic shape to carry a flow of 3.5m*/s down a slope
of 2.5%. The waterway has a well-established sod of excellent quality (n=0.042) and a
velocity of 1.7 m/s can be permitted.

b) Design an earthen dam having fetch of wave equal to 20 Km. The reduced levels of
river bed and full reservoir level are 848 m and 866 m respectively. Assume
saturation gradient equal to 3:1, upstream dam slope 2.5:1 and downstream dam slope
3:1.

4. a) Design a concrete chute spillway for a flood of 3.5 m%/s and drop of 3.2 m. The
‘ channel width and depth in upstream are 3 m and 1m respectively. The ground slope
at drop is 1.8:1 (H:V)

b) Describe types of bench terraces with neat sketches.

5. a) Estimate soil loss from a 25 ha catchment having contour farming (P=0.5) in 10 ha
and strip cropping (P=0.3) in 15 ha. Crops are maize and cabbage. Consider average
Crop factor = 0.55, Rainfall factor = 1200 (tm/ha)*(mm/ha) per year, soil factor =
0.35 t/ha/R and Topographic factor = 0.15

b) Design a surplus weir for a catchment of 40 ha and intensity of rainfall equal to
1.2mm/min. Assume flow depth over the crest 45 cm and runoff coefficient equal to

0.45
c¢) Briefly describe vegetative techniques for soil conservation with neat sketches.

6. Write short notes on: (any four)

a) Need and scope of soil and water conservation in Nepal
b) Format of watershed management plan

c) Types of soil erosion and land slides

d) Recharge and extraction of ground water

e) Sediment retention structure

f) Protection of developed infrastructures

%k %k k

(8]

[2+6]

[4+4]
(8]

(8]

8]

[8]
(8]

[4]

[4]
(8]

[4x4]



Duration (ﬁ1in)
Rainfall deptk} (mm)

&) Factors governing land levelling .

"Peak dlscharge = 4 mJ/s, Grade = 03%, Side slope =
coefficient (n) 0.04.

Wnte short notes on: (any four)

.8)” Sheet erosion and rill crosion -
b)"Objectives of watershed management
¢) Conservation pond

¢) Trail improvement -
Nk Ad»antagcs and limitations of gradcd bund
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1. a) Why Land Cgzpability Classification is necessary'i WhICh c!asses are neccg.*_..
Lagncultural purposes’? Describe bneﬂy , :

7 a) What are the causes and consequences of watershed deterioration

v/
/

; b) Deasign a grassed waterway of parabolic shape to carry a flow of 3.2 msls down a s%&: 2%.
The waterway has a well-established sod of excellent quahty and avvelocxty of 1.5.m/s can be o r‘efz;'utted :

Assume 1= 0.045. C’Tf-%) 0457 8l

),3 a) A masonry dam is 5. 8 i hsgh 1. 2 m wnde at top and 4. 8 m at bctt
" face. The dam impounds water to a height of 4.8 m.. Calculate the magmtude ‘of
point of apphcatlon with the base, when the reservmr is full and when |t| y

/b) Design an earthen dam having fetch of wave equal to 30 km The reduced:levels of river:bed: and:ful
“recarvoir level are 850 m and 868 m respectxvely Assume saturation gradient equal to 3.5:1, Loatream

dam slnpe 2.5:1 and downstrear dam slope 2:1. s -

A @)L Yehnribe enginecring measures for erasion control in non - agricuitural land. - [8]

1A enng rele chute spmw 1y €m a flood of 3 m*s and drop of 3 m. The channet w1dth and depth in

psipe a;m are: 3m and, lm respeciivealy, Thﬂ ground slopa at drop is 2 (V) - [8]
5. 8) l sciibe engineering meas:res. adopted fox erosion control i in ag'iCJ‘T."J'Ei land. - [8]
| .
by 1 n.{,/ describe vrlqetauvp tetimiques for soil conservation with neat skaiches. ' _ 18],
TEXAT

6. '\i'*-,r’rite.,-‘ Short notes on any four of the foHowing:
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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.

Necessary figures are attached herewith.

Assume suitable data if necessary.

Define rock mass. What are common methods that are used in rock strength test? Define
briefly.

. a) Write down the different stability problems due to stresses?

b) From the parameter given below. Find the magnitude of tangential stress at roof and
wall of unlined pressure shaft.
Roof factor = 3.5
Wall factor = 2.5
Vertical stress = 12 Mpa
v=0.25

Calculate the hydraulic conductivity of an array of parallel fractures in the direction
parallel to the plane of a rock mass with a fracture frequency of one fracture per meter
and with fracture apertures of 0.01 mm, the hydraulic conductivity is 8.3x10™% m/s.

What are the different stages of geological investigation for an underground structure? At
what stage tunnel mapping is done? Explain the tunnel mapping with neat sketch.

A rock mass classification system is required for assessing the suitability of different rock
formations for storing compresses domestic gas in unlined rock caverns along the route of
a main gas transmission line. Describe the rock parameters that you would use in a rock
mass-rock engineering classification scheme for this objective.

A 15 m high rock slope has been excavated at a face angle of 65° and is horizontal at the
ground surface. The rock in which this cut has been made contains persistent bedding
planes that dip at an angle of 32° in to the excavation. The 5.85 m deep tension crack is
4.5 m behind the crest, and is filled with water to the height of 4 m above the sliding
surface. The strength parameters of the sliding surface are as follows cohesion is 25kPa,
friction angle is 37°C take the unit weight of rock as 26kN/m® and the unit welght of
water as 10 kN/m®. (a) Calculate the factor of safety of the slope for the conditions given
above. (b) Determine the factors of safety if the tension crack were completely filled with
water due to run off collecting on the crest of the slope.

a) Describe briefly the rock support methods that are commonly used in underground
structure.

b) What are high pressure tunnels and shafts? Why are these structures developed?

Find mode of failure, direction of failure and angle of potential failure if slope face is 65
degree in the dip direction 185 degree from the three discontinuity set given below:

Table: Discontinuity set

Joint set number | Dip / Dip direction
Ji Foliation 45/95

J2 Joint 751240

J3 Joint 20/190

%* %k

[2+6]
[4]

(8]

[6+2]

[12]

[12]

[6+6]

[4]
[4]
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1.a) Write the main goals of engineering geological investigation. List the activities which should be
carried out during preconstruction and construction phase investigation. (8)
b) Calculate the water flow into a tunnel in lit/minute for following situations. (8)
Length of tunnel =350 m
Specific permeability=10"° m?
Active head = 3Mpa
Equivalent radius =4.0 m
Distance between the length axis of excavation and ground water table =20m
2.a) What is slope stability analysis? Briefly explain about the factors influencing the slope stability.
Discuss support methods which are commonly used in underground structures (10
b) Estimate the magnitude of tangential stress at a roof and wall of an unlined pressure shaft using
following input parameters
Roof factor =3
Wall factor =2.5 »
Vertical stress =18 Mpa (6)

3. a) A 15 m diameter of underground chamber is to be excavated in medium inflow condition (J4x=0.5).
The rock mass contains one joint sets (J,=1.5). The joint are unduling, rough, and unweathering and
clean (J=2.5,J,=1)."RQD is’in the range of 70% .Estimate the rock support requirement for the given

structure .Assuming stress reduction factor =15 and excavation support ratio =1.4 (10)
b) Explain stress surrounding circular underground opening. (6)
4.a) Describe the main engineering design procedure for underground opening,Also Briefly discuss design
criteria for unlined high pressure tunnel and shaft (two rules of thumb). 10)
b) Explain the common method used for strength testing of rock mass (6)

5. Write short notes on: (4*4)
a) Q- method for rating of the rock mass quality

b) Component of Virgin stresses

¢) Rock stress measurement

d) Hydraulic conductivity and permeability of rock mass



6.a) The three discontinuity sets represents an area (ref. table 6.a) . Find mode of failure and angle of

potential failure plane if angle of slope face is 60° in the dip direction of 322°

Table 6.a Discontinuity sets

(8)

Joint set number Dip/Dip direction | Joint spacing (cm) Roughness
Foliation (J)) 58/168 1-2 Planar to undulating

Joint (J,) 52/342 18-40 undulating

Joint (J3) 58/276 8-30 undulating

b) Draw the joint mapping of discontinuities (ref table 6.b ) in the hydropower project
Table 6. b Dip/dip direction

35/300
40/025
75129

20/165
30/280
60/100
85/07

80/190
85/200
75/060
65/240
15/290
78/090

55/07 15/290
70/075 78/340
15/330 65/08
25/280 22/285
12/280 83/09
70/08 75/140
75/200 75/190
30/290 80/340
20/330 20/320
68/070 78/060
25290 78/200
82/160 22/280
30/290 80/110

*okk
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What is difference between shallow seated and deep seated opening for underground
structures? Explain the design procedures for underground opening.

2 What are the main purposes of slope analysis? Write the factors winch influence the
" slope stability. Discuss the methods which are used for rock slope stability analysis.

3. What are the various factors which may influence the stability of underground
structures? Discuss the support methods which are today most commonly used in
underground structures. Describe the approaches which are used for evaluation of
rock support requirement and support design.

4. a. Describe the main Rock Engineering design consideration (Geological and
Topographical) for unlined high pressure tunnel and shaft. Briefly discuss design
criterion for high pressure tunnel and shaft.

b. Draw the distribution of tangential stress surrounding the circular opening of a
tunnel for following conditions and critically discuss the 1nﬂuence of rock stress
anisotropy for above planned structure.

Maj or Principal Stress/ Minor Principal Stress = 16/12 (MPa)
Major Principal Stress/ Minor Principal Stress = 16/ 8 (MPa)
Major Principal Stress/ Minor Principal Stress = 16/4 (MPa)

5. Write short notes on:

Pre-Construction phase 1nvest1ga’uons for underground structures
Q-method for rating of the rock mass quality

Basic Flow Theory to estimate potential water leakage in tunnel
Methods for  strength testing of rock and rock mass

ao o

6. - a. The three discontinuity sets represents an area (ref. table 1). Find mode of failure and angle
of potential failure plane if angle of slope face is 65 degrees in the dip direction of 185
degrees.
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/
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Table | Discontinuily sets

-Dip/dip direction (Degree)

“Joint set number
1 Foliation (J)) 45/105
2 Joint (J))- 70/235
3 Joint (J3) 12/195

~b.Plot the J oint Rosette with following attitude (in degrees) of discontinuities:

Dip/ Dip direction

75,190
80, 020
83, 100
- 30,290
40, 060
82, 150
85, 100
30, 190
70, 165
27,280
82,260
85, 190
40, 300
65, 090
75, 165
25,280
. 22,285
10, 280
12,280
' 80, 170
83, 090
80, 100
70, 080
10,010
76, 140
65, 070

40, 100

55, 070 ‘ 30, 290
70, 072 80, 000
15,290 78, 090
25,025 o 85, 170~
75, 070 65,017
70, 075 . 80, 090
. 78,340 70, 090
20, 290 65,110
75,190 80, 205
75, 200 82, 040
15,330 © . 80,210
80, 190 30, 330
50, 290 ~ 70, 080
30, 290 70, 085
- 80, 340 o 70, 065 .
65,200 - 12,290
20,330 - { © 83,160
20, 320 ' 73, 330
75, 060 40, 270
68, 070 ‘ 45,290
78, 060 : . 42,280
75, 240 i
25,290
78, 200
15,290
82, 160
22,280
78, 190
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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 is the present status of erosion from mountainous area of Nepal? Write down the
problems encountered in hill slope and engineering functions to be performed to address
them.

What do you mean by landslide mapping? Enlist the steps for preliminary landslide
mapping in site.

Write down the field method for slope stability based on orientation of rock fractures.

What is a plant community? Write down the role of plant community in the establishment
of plants at the site.

5. What are the roles of vegetation in Bio-engineer? Explain Hydrological function of plant.

10.

How does the moisture availability affect the selection of plant species? Write down the
considerations to be made for maintaining the plant community.

What are the vegetative stabilization techniques? Explain suitable construction methods
of vertical line of grass plantation. Mention its limitation.

Many retaining walls have been failed on the road side. What are its major causes? Write
down the general guideline for the selection of type of retaining structures.

What is the process of general assessment of the site? Write down some examples of
solving the problem of solpe failure on the basis of general assessment. Mention the

(8]

(8]
(8]

(8]
(8]

(8]

(8]

(8]

activities of the Bioengineering works that are dependent on the season. [2+2+4]

What are the advantages of small nursery? Write down the factors that should be
incorporates while selecting nursery site.

* %k %
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Subject: - Bio- Engineering (Elective ) (CE725)

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 is the present status of erosion from mountainous area of Nepal? Write down the
problems encountered in hill slope and engineering functions to be performed to address

them. (8]
What do you mean by landslide mapping? Enlist the steps for preliminary landslide
mapping in site. (8]
Write down the field method for slope stability based on orientation of rock fractures. (8]
What is a plant community? Write down the role of plant community in the establishment
of plants at the site. [8]
What are the roles of vegetation in Bio-engineer? Explain Hydrological function of plant. [8]
How does the moisture availability affect the selection of plant species? Write down the
considerations to be made for maintaining the plant community. [8]
What are the vegetative stabilization techniques? Explain suitable construction methods
of vertical line of grass plantation. Mention its limitation. [8]
Many retaining walls have been failed on the road side. What are its major causes? Write
down the general guideline for the selection of type of retaining structures. [8]
What is the process of general assessment of the site? Write down some examples of
solving the problem of solpe failure on the basis of general assessment. Mention the
activities of the Bioengineering works that are dependent on the season. [2+2+4]
What are the advantages of small nursery? Write down the factors that should be
incorporates while selecting nursery site. (8]

* ok ok



06D

. a—

-

TRIBHUVAN UNIVERS[FY‘ o
INSTITUTE OF ENGINEERING
Examination Control Division | Programme BCE
i Year/ Part

2071 Shawan

Subject: - Bio-Engineering (CE72504) (Blective |

AN NN

N

10.

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

54 066 &

BE  Full Marks |80 ¥
BCE . Pass Marks @ 32 ‘
IV /1 ~ Time Shrs.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define Bio-Engineering. Illustrate the engineering function of plants.

What is weathering? Differentiate the slope materials based on the weathering grade.
How is a landside different from mass wasting? Mention the repair priorities of the

landslide based on its history. »
What is plant community? Why is it maintained in Bio-Engineering?

A site has been treated with tree plantation with root characteristics given as below.
Estimate the increase in the shear strength of the slope material by perpendicular root area
method if the angle of internal friction of the slope material is 30°and the area of root

. 2
coverage is4m".

area?

Where can the diagonal lines of grass plantation be implemented as a vegetative system?

Diameter of No. of Tensile strength of | Average Angle of shear
roots, mm roots root fiber, MPa distortion in the shear zone, 0
10 62 47 18.

13 37 41 35

17 29 37 25

21 8 32 37

How can you select appropriate plant species for bio-engineering works in a particular

Write down its implementation procedure.

Define Small Scale Civil Engineering Structure. Explain particular features of checkdam

that should be incorporated in its construction.

Explain the importance of bio-engineering programming. Write down the physical

requirements of seed bed.

You are planning to establish a Nursery. Prepare a checklist of materials, tools and
~ equipments to be purchased for this purpose. Draw a typical section ofa bamboo bedina-

nursery and mention its genera requirements.

* %%
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1. a. What do you. understand by geomorphology? Write down different
morphological characteristics of slopes that play an important role in the forecasting

of potentiality of landslides in the slopes.

b. Write down the charactcnst'cs ofa slope that lwd to the planc failure. Descnbe it
with an example. -

2. a. What are the basic requirements of plant? Write down the minerals that are lack
in acidic and alkaline soil. Write down the mineralization process.

b. How does the soil structure affect the plant growth? Wnte down the methods of
improving the soil fertility.

3. a. What are the site requirements for the implementation of live check dam as a-
bioengineering system? Write down the method of operation, 1mp1ementat10n

procedure and limitation of live check dam
b. What is a bloengmeenng nursery? Wnte down the physwal features of dxfferent
components of a nursery that should be considered as design requirements.

4. a. What are the hydrological roles of vegetation on the slope? How can the loss of
soil be affected with the percentage canopy cover of plant, height of the plant and

size of the leaves?.

b, Why do the bioengineers accept to use compost in bioengineering sites? Write
down the preparation procedure of compost

5. .a. what is bioengineering calendar? How can it be prepared and maintained in the
process of implementation of bioengineering activities? :

b. What is bamboo crib wall? Write down the site requirements, procedure and
problems for the implementation of a bamboo crib wall.

6. Write short notes on (any four):
.a. Role of plant roots in the stability of slopes.

- b. Seed collection for bioengineering implementation

" ¢. Role of soil water relationship in bioengineering
d. Bolster as a small-scale civil eﬁgineering system
e Combination of civil and bioengineering systems

*kk
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Define Bio Engineering. Write down the application and scope of
bioengineering in the civil Engineering field. ?

What are major metamorphic rocks available in Nepal Himalaya?
Mention the potentiality of slope failure on the basis of lithological
factor of rock.

What is a landslide? How can it be mapped in the field? Write down
its procedure.

How can the plants be classified based on its root structure? Write
down the basic characteristics of a plant community.

Calculate the amount of increased shear strength of a Bioengineered
site whnch composes of the material with the angle of internal fncuon
of 35° The roots were observed in a cross section area of five m”. The
details of the roots are as follows:

Diameter | No.of | Tensile strength | Average Angle of shear
of roots, roots of root fiber, distortion in the shear
mm MPa zone, °

12 40 52 12

15 32 43 18

18 24 32 22

20 15 22 24

What are the factors that lead to distribution of plant species in
Nepal? Write down the selection procedure of plant species based on
the drought factor of the slope.

What is palisade? Write down the process of site preparation, method
of operation, limitation, materials and site requirements and function
of Palisade construction as a bioengineering system.

How can the sizes of a retaining wall fixed for the slope stabilization
work? Write down the factors to be considered in the implementation
of Retaining wall. o

What are the techniques that can be taken in to account for the general
assessment of the site for its further treatment? Give some examples
of site treatment after the general assessment of the site. Prepare a
annual program for the implementation of bioengineering work with
the following activities:

Nursery establishment, purchase of land for nursery, seed collection,
transport of seedling to the site, grass plantation, palisade
construction, breast wall construction, slip clearance

What is a nursery? Draw a typical section of a grass bed and mention
its general requirements.

* %k %
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.

‘What is the scenario of soil erosion in Nepal? ‘Write-down -the -~

advantages and limitations of bioengineering as a tool for slope
stabilization.
How can the effectiveness of the root be evaluated based on slope

material type? Mention them. Write down the different causes and
mechanism of failure in different types of slope materials.

How can the seriousness of the failed site be evaluated? Write down
the factors that lead to finalization of priority to repair the site.

What are the different types of plants that are used in bioengineering?

Write down the basic requirements of the plant. Mention, how the
compost serves the soil to improve its quality.

Calculate the amount of increased shear strength of a Bioengineered

- site which composes of the material with the angle of internal friction

10.

of 30% The roots were observed in a cross section area of eight m’.
The details of the roots are as follows:

. Full Marks

Pass Marks

Diameter | No. of Tensile strength | Average Angle of shear
of roots, roots of root fiber, distortion in the shear
mm MPa zone, 0

8 15 60 8 '

12 20 55 12

18 25 45 16

24 30 35 24

How can ‘the plant types be divided based on the climatic zones?
Write down the process of final selection of plant type.

What are the site requirements for the brushlayering? Write down the
implementation procedure, materials required for the implementation
and limitations of Brushlayering.

Why are the catch drains discarded in the bioengineering
implementations? Write down the construction procedure of wire
bolsters at the bioengineering site.

What are the technical characteristics of the site that are incorporated
in the preparation of the guideline for the selection of optimal
technique? Write down the hurdles to be faced in bioengineering
projects because of the fiscal ycar system of Nepal. Write your
suggestions to solve these problems.

What are the major components ot a nursery? Draw a typical cross
section of a seed bed and write its general requirements.
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I a) What is the scenario of soil loss from Nepalese territory? Mention the problems on slopes
and write down the engineering functions to be performed to solve these problems.
b) How can the slopes be classified depending upon its impact on the stability? Mention them.

2 3) Write down the diagnostic properties of any 4 sedimentary rocks that are available in Nepal .
) Himalaya? Write down the causes and mechanism of slope failure with debris, soft rock,
alternative band of hard and soft rock and hard rocks. '
b) What is the role of weathering on the stability of slope? Write down the types of the slopes
depending upon the weathering grade of the rock.

3 a) What is the hydraulic role of vegetation? How can it be proved that vegetation performs the
hydraulic role? Hlustrate it with examples.
b) How do the slope types play the role in the selection of plant species? Write down selection
criteria of plants based on the degree of community-participation.

4 a) What are the site conditions where the horizontal line of grass plantation can be
implemented? Write down the method of implementation of Brush layering on the slope.
b) What are the problems encountered in the drainage systems in bioengineering? Write down
the procedure of constructing a French drain on a landslide zone. ’

5 a) What are the criteria for the selection of optimal techniques in bioengineering works? Write
down the techniques of using the general assessment criteria for the selection of
bioengineering techniques.

L b) What are the general requirements of a nursery? Draw a neat sketch of a seed bed.

6. Write short notes on:
a)  Conditions leading to wedge failure
b) Fascine construction
¢)  Seasonal programming
d)  Effect of logging from the slope

&gk
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Q.No.l.

A. What are the problems related with slope instability? Mention them and list out
the engineering functions to be performed for their solution.

B. How can the seriousness of the instability of slope be assessed depending on the

lithological factor of rock? Describe the procedure of prioritization for landslide
repair works.

Q.No.2

A. What is a landslide” Write down the steps of landslide mapping technique.

B. Define plant community. Write down its importance in the selection of piant
species.

Q.No.3.

A. What is a check dam constructed for? Mention, how they should be <paced far.

B. It is necessary o cut a slope with sandy material to a slope angi¢ of 63°. What

small-scale civil engineering system can be incorporaied with the random: pattern
of grass plantation at the site? Write down the limitation of that system.
Q.Nod4.

A. What dc you mean by the interaction between civil and vegetative systems?
Mention the factors to be considered for the combination of civil and vegetative
systems.

B. What are the bases for selection of optimal Bioengineering techniques? Give an
example.

Q.No.5

A What is a small scale civil engineering system? Write down the practical features
that should be considered while designing and constructing the retaining
structures.

B What is Brush layering? Write down the materials required. construction
procedure of its implementation and the suitable sites.

Q.No.6

. Write short notes on:

1. Basic requirement of plants

2. Weathering grade of rock

3. Causes and mechanism of slope failure

4. Maintenance of bioengineering system
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Q.No.1 ,
A. What are the features of different land units of Nepal Himalaya? How do these land units express
the stability of the slope? Illustrate it with sketches.

B. How do you decide whether the slope failure occurs by wedge failure mechanism? Describe it with
an example.

Q.No.2 ’ . _

A. What is mineralization process? Write down the importance of compost in the enhancement of soil
quality. What is the significance of acidic and alkaline soil on the soil quality?

B. What are the scientific justifications to prove that vegetation performs the hydraulic role? How do
the size of canopy, leaves and the height of vegetation affect the hydrological role of the vegetation?

Q.No.3
A. What are the site requirements, materials and method of implementation of wire bolsters as a small-
scale civil engineering system? Write down the hazard that is expected after the bolster construction.

B/What is the difference in the factor of safety of a slope with and without the vegetation? Write down
e circumstarnces that lead the change of the factor of safety of the slope with and without vegetation.

Q.No.4
A. What are the different methods of bamboo propagation? Write down the features of a bamboo bed
if the nursery.

B. Write down the site requirements, procedure and problems for the implementation of live check dam
z}ts/ a bioengineering system. What can be achieved after its construction?

Q.N6.5

yé A. What are different activities that should be carried out to achieve the required performance of
bioengineering systems in the long run? What is difference between the maintenance of
bioengineering works in comparison with other civil engineering works?
‘B How can the bioengineering plant species be selected based on the drought factor of the site?
Explain .
Q.No.6 Write short notes on (any four):
AvAdvantages of small nurseries
B/Scope and limitation of bioengineering
C. Role of soil water relationship in bioengineering
D« Bamboo crib wall in bioengineering work

E, Bioengineering programming work

Vv
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V/.;. Write down the advantages and limitations of Bioengineering. How-can vou
convince the traditionally trained engineer about the relevancy oi bicengineering?
Describe it.

B. What are the different types of slopes based on the impact of bioengineering

works in its repair activities? List out the factors that should be considered for the
prioritization of repair works.

Q.No.2

A. What are the different types of siope material depending upon the weathering
grade? Write down the factors that iead to failure of the slope.

B. What are the characteristics of rock that should be incorporated for the analysis of

siope stability in the fieid? Mention the role of minerai type in the siope stability.

O 0.3
t/ What is a live check dam? Explain the function, method of operation. site
requirement and limitation of palisade construction.
B. How is the site prepared for the implementation of grass planting in horizontal
pattern? Write down the hazards of horizontal line of grass plantanon.
Q.,\'O T \

Al What is the jute net used for? Write down the practica A features that should be
considered while implementing the jute net in the site.

B. What are the different drainage systems in bicengineeriijg” Explain how surface
water is drained out from the landslide zone. Can the catch drain do it? Why?

Q.No.:2

What are the criteria for the selection of optimal techniques in bioengineering
works? Explain how plant species is selected based on the draught factor.

B What system do you,prefer for the repair and maintenance of landslide area?
why? Illustrate it with examples.

Q.No.b

Write short notes on:

Stability analysis based on the orientation of rock ﬁ'actures

Selection of plant species based on morphological characteristics

Stability analysis of slope incorporzating the effect of vegetation

Method of bamboo crib wall construction

d L 1D e
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. a)

b)

a)

b)

b)

‘ -
What are the basic information needed for ISWM design? Give the history of
development of solid waste management in the context of Nepalese society.

What are the factors affecting solid waste generation in Nepal. What is biological
conversion of solid waste?

What is landfill? How many types of landfills are there for solid waste management?
Describe in brief the sanitary landfills and its uses in the context of Nepal.

OR

What is the area required for land filling of Janakpur city if the per capita waste
generation is 240 g and average projected population is 5,00,000.00 for a decade.
Calculate the area required if 20% of the waste produced per capita is added for
commercial and other wastes and 80% of the waste is expected to reach the land filled
site. The density of waste after compaction in the land fill is expected to be 500
kg/m3. It is estimated that there will be 5 cells in 1 lift of S m including daily cover
height of 15 cm and intermittent cover of 30 cm. The landfill allows maximum of 5
lifts. The landfill site is run for 6 days in a week.

Determine the ratio of waste to cover material (volume basis) as a function of the
initial compacted specific weight for a solid waste stream of 70 tones per day to be
placed in 10 ft with a cell width of 15 ft. The slope of the working faces is 3:1.
Assume that the waste is compacted initially to an average specific weight of 600, 800
and 1000 1b/yd>. The daily cover thickness is 6 inch.

Describe different types of collection services used. What is on site management?

Composition of 100 kg MSW sample of community given bellow and estimate the
energy content and chemical formula for MSW with and without sulfur.

Percent by mass dry basis

Com;.)onent

Moisture | Carbon Sulfur | Ash

| Cantent - |
%

Wef mass

Hydrogen | Oxygen | Nitroged

Food wastes

30.0

70.0

48.0

6.4

37.60

2.6

0.4

5.0

Paper

i Cardboard

15.0

6.0

43.5

6.0

44 .00

03

0.2

6.0

5.0

5.0

44.0

5.9

44.60

0.3

0.2

5.0

Plastics

8.0

20

60.0

7.2

22.80

0.0

0

10.0

Textiles

5.0

10.0

55.0

6.6

31.20

4.6

0.15

25

‘Rubber

10.0

2.0

78.0

10.0

0.00

2.0

10.0

‘Leather

7.0

10.0

60.0

8.0

11.60

10.0

04

10.0

Yard Wastes

7.0

60.0

47.8

6.0

38.00

34

03

45

Wood

6.0

20.0

49.5

. 6.0

42.70

02

0.1

1.5

Tin cans

7.0

(8]

(8]

[1+3+4]

(8]

(8]
[4]

[12]



4. a) What are the different design considerations for the materials recovery facilities? (6],

b) Determine the number of container that can be emptied per day using the hauled
container collection system for Balaju Industrial District Kathmandu. The data
available for analysis are as follow: [10]

Time to drive from garage to first container (t;) = 20 min

Time to drive from last container to garage (t) = 25 min

Total time required to pickup loaded container and unload empty container =0.4hr/trip
Average time required to drive between container = 8 min

One way distance to disposal site = 25 Km (speed limit:40km/hr)

S =0.12 hr/trip, a = 0.16 h/trip, b=0.011, W = 0.2

Length of work day = 8 h/day

5. Write short notes on: [4x4]

a) Compositing

b) Resource recovery

¢) Solid waste management practice in Nepal
d) Transfer and transport of MSW

*kk
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06B TRIBHUVAN UNIVERSITY Exam. Old Back (2065 & Earlier Batch)
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme BCE Pass Marks | 32
2070 Chitra Year/Part | IV/I Time 3 hrs.

Subject: - Solid Waste Management (Elective I)

v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt any Five questions.

v’ The figures in the margin indicate Full Marks.

v’ Necessary Typical Properties of MSW DATA table attached herewith.

v’ Assume s;‘litable data if necessary.

1) a) What is solid waste management and elaborate its development phases in Nepal? Discuss the waste

management issues in reference of ISWM. (8]
b) As a planner; where and when transfer stations should proposed? Explain. What are the considerations to
be fulfilled in the construction of transfer station? (8]

2) a) What is collection service and collection system? The chemical formula of propylene is CH;CHCH,.

What would be the heat value of propylene? (8]
b) Estimate the theoretical amount of air required to oxidize completely One tone of waste having the
composition Cw H|2o 0 30 N3. [8]
3) a) Poor management of solid wastes has consequence of health impacts; how you evaluate the practices of
organic waste recycling in Nepal, regarding the above issues, explain. (6]
b) A typical distribution of waste component rapid biodegradable portion of MSW generated by a
residential community is as follows: " [10]
Determine the: Component% by weight
i.  Overall moisture content Food waste 60
i.  Overall density of waste sample Paper 10
i. = Approximate chemical formula Cardboard 4
Yard waste 6

4) a] What is the importance of waste generation rate? What are the factors affecting waste generation? Explain
different method of determining waste generation rate. [6]
b) A total of 11 apartment complexes and commercial establishment have entered into a contact with a
solid waste collection firms to collect their solid wastes. The discarded volume of solid wastes to be
collected is 96 m3 per collection day. Determine the number of trips required on collection day,
(optimize trip if possible), the size of collection vehicle and the size of the container to be provided.
Assume following assumption and for simplicity 11 sources contributes the same quantity of solid
wastes. Number of containers emptied per trip = 11 containers per trip; container number in each
location =1, Compaction ratio =2. 5, Time for driving between container = 0.09 h, Time from garage to
first container = 20 minutes; Time from the last container to garage = 25 minutes, at site time= 0.1hours,
Loading and unlodding time = 0.lhours,; landfill site is 30 km away, off route factor=0. 15, working
hour= 8h, vehicle speed 56 km/her and haul time constant a= 0.034 hours/trip, b=0. 018 hour/km [10]

5) a) What are different component involved in planning, designing and operation of landfill? What are the
criteria for landfill site selection.

b) Compute the total volume of gas of a landfill that generate in first three years where the 80 tons of
waste deposit daily and the gas generation rate from RB and SB is 0.92 m®/ kg and 1.16 m’ / kg. Gas
generation starts after one year of deposition. (8]

(8]

6) Write short notes on any four: [4X2]
a) Final Cover Configuration Of Landfill Site.

b) Vermi-Composting
c) On Site Management
d) Legislation Provision Of SWM In Nepal

e) Material Recovery Facility (MRF)

% % %k



| Typxcal properties of resui“‘ ‘

Energy content

Component | Specific Weight Typical data on the uitimate analysis of the combustible
of waste (kg/m3) (% by weight) (kJlkg) ____components in residential MSW
- : :-;{'Percentage by: welght (dry basis! ,
Range ,Typ’i_callgr Ra‘nJget:_ : Tgﬂal:" | Typical _Carbon | , Id;ogenr ‘Oxygen_| Nitrogen | Sulpher | Ash
Food waste 130-480 290 | - 50-80 -70° 4650 | 481 - 64 378 2.6 | 0.4 . 5
Paper 40-130 .80 4-10 ] 16750 43.5 6 44 0.3 0.2 6
Card board 40-80 | 50 48 5 16280 44 5.9 44.6 0.3 0.2 5
Plastics 40130 | 65| 14 2 32565 60 7.2 22.8 - - 10
Textiles 40-100 65 6-15 | 10 i 17445 55| 6.6 31.2 4.6 - 0.15 25
' Rubber 100-200 | 130 | 14 2] 20930.27910 23260 78 10 - 2 - 10
i Leather 100-260° 160 812 | 10 15120-19770 17445 60 . 8 -11.8 10 0.4 10 ¢
. Yard waste 60-225 ° 100 30-80 60 2325*18605 6510 4?.’8" 6! 38 3.4 0.3 4.5 .
' Wood 130-320 240 15-40 20 | . 17445-19770 18610 49.5 6 427 0.2 0.1 1.5
Glass 160-480 195 14 2 145-230 140 0.5 0.1 0.4 0.1 98.9
Tin cans 50-160 90 2-4 | 3 230-1160 700 - - - - - -
Aluminum $5-240 160 2-4 2 - - - - - - - -
Qther metals | 130-1150 1 320 2.4 3 - 230-1160 700 45| 0.6 &3 0.1 - 30.5
! Dirt, ashes  : 320-1000: | 480 6-12 8 2325-11630 T 6980 26.3 3 2 0.5 [ 0.2 68
Typical proximate analysls and energy data for materials: found in ressdenttal commerclal andindustrial sohd wastes.
Type of waste . Proximate analysis % by we__ggt : | Ener _gy content (kJIkg)
Moisture | Volatile matter “Fixed carbon Non-combustible | As:collected | Dry Dry ash-free
Food waste 70 i 214 .36 ' 5 4180 | 13916 16700
Paper 102 759 .84 5.4 15815 19734 18738
Card board 5.2 778 42.3 '8 16380 17278 18240
Plastics 027 S 95.8. L 2 2 32799 | 33471 37272
Textiles 0] 88| 4TS 65| 18515 20572 22857
‘Rubber 1.2 T 839 e 991 . 25330 | 25637 |- 28494
Leather 10 - 68.5 128 | 9 17445 | - 18701 20892
Yard waste 60 Bl 9.5 05| 6050 15126 15317
Wood 20 68.1 13 ] 06| 15445 - 19343 | 19499 |
Glass and mineral 2 - - ' 96-99 195 200 140
Metal, tin, cans 5 - - 94-99 700 742 737
Metal, ferrous 2 - - 96:99 | - - -
Metal, non ferrous 2 - - 94-99 | - - -
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020 TRIBHUVAN UNIVERSITY Exam. Regular / Back e
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Divisione | Programme | BCE Pass Marks | 32
2069 Bhadra Year/Part |IV/II Time 3 hrs.

Subject: - Solid Waste Management (EG785CE) (Elective I) .

v' Candidates are required to give their answers in their own words as far as practicable.
v Attempt any Five questions.

v’ The figures in the margin indicate Full Marks.

v’ Necessary tables are attached herewith.

v’ Assume suitable data if necessary.

Discuss the development phases of solid waste management. What do you understand by ISWM? 8
Discus the functional elements of ISWM.
What is solid waste? What are various methods of collecting solid waste? Describe any one of them. 8

As a planner; where and when transfer stations should be proposed? Explain. What are the considerations 8

" to be fulfilled in the construction of transfer station?

1. a)
b)
2. a
b)
3. a)

Estimate the theoretical amount of air required to-oxidize gompletely One tonne of waste having the 8
composition Cgo Hy20 O 30 N3,

What are different component involved in planmng, designing and opcratlon of landfill? What are the 8
criteria for land fill site selection?

b) The authorities are planning to purchase a compaction truck for solid waste disposal for a mechanically 8

Trips per day to disposal site = 2

loaded stationary container system. What is the size of compactor truck if the container size is 0.6 m*?
Following information are available :

Container utilization factor =0.7 Container unloading time = 0.05 hr/ container
Average container number in each location = 12 Driving time between container = 0.1hr/ location
Compaction ratio = 2 One way haul distance =29 km

Time from garage to first container = 20minutes Speed limit =88 km/hr

Time from last container to garage = 15 minutes

Of route factor = 0.15

Atsitetime=0.1 hr

Working hours = 8 hr

" Take haul time constant a=0.016 hr/trlp, b= 0.011hr/km

4. a) Describe in detail about the different phases of generation of landfill gases in the landfill site. 10
b) The chemical formula of PVC is C;HC! . What would be the approximate energy content of PVC? 6
5. a) Whatis MRF? Discuss the different recovery processes adopted in community. 8
b) LDC countries facing poor management of solid wastes has consequence of health impacts ; how doyou 8
evaluate the practices of organic waste recycling in Nepal, regarding the above issues? Explain.
6. Write short notes on any four: 4%
a) Vermicomposting d) On site management
b) Legislation provision of SWM in Nepal = . ¢) landfill bottom liner configuration
¢) Resources recovery

% % %
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‘Y'ypical properties. of _r.;esmi.,é t1af IVISW

e

SR, S AR

N

" .| Component :| Specific Weight Moisture Content | Energy conten) Typlcal data on the ultimate analysis of the combustible - |
t: iof waste’ (kglm3) ' (% by Wweight) (kJrkg) T I components in residential MSW : "
TR B ) . | | , Percentage by weight (dry basis C Y
o TE ._‘,-‘-‘5 Ra@e _*| Typical | Range .| Typical Range - - 'F Typical | Carbon | Hydroger Oxygen Nltrogen "Sulpher | Ash
- ."[ Food waste | . 130-480 290 | " 50-80 70 3490-6980 4650 48| - 64| 376 2.6 0.4 5]
“ | Paper 1 :.40-130 80 | - 4410 6 1163018610/ | . 16750 | .435| - 6 44 0.3 102 6.
.:[.Card board | .: -40-80:| . 50 4-8 5|  13955-1744% | 16280 44 59| '~ 446 0.3 10:2 5
| Plastics 0 40-130.] 65| 14 2 27910-3721¢1 | - 32565 60 7.2. 22.8 - — R 10
. il Textiles *. ¢ 40-100° 65| '6-15 10 | 15120-1861Q | 17445 .55 . 6.8 3.2|. 46| -045| 25
-/Rubber - 1 100-200.} 130 1-4 2 20930-2791 23260 78 10 - 2] = 10-
.| Léather ~ '100-260 160 8-12 10.| 1512019771 | " 17445 60 -8 11.6 40| ° ‘0.4 10.
“.Yard waste | : : 60-225: 100 | 30-80 60 | - 2325-1860H | ~ 6510 [ 478 6| .38 34| 08| ‘45
5| Wood | 430-320 | 240 |  15-40 20 1744519774 | - 18610 49.5 6 42.7 0.2 0.4 1.5
Glass' 160-480 1951. 14 2 115-23 140 0.5 | - 01 0.4 0.1 - gaa
+| Tin'cans . 50160 | 90 24| * 3| 230-Mef|  700| -, - - I
‘| Aluminum | 65-240.| 160 |- 24 2 L N . - - = |-k
‘| Other metals - ‘1130411.50- 320 24 3 2301160 | 700 4.5 0.6 4.3 . 0.1 - .| 505
;:;;Diit,-a'shes ‘ 32021000.: 480 | 612 8| . 2325116 6980 | 263 3 2] 05] "0.2| . 68
Typmal proximate ana}ysvs and energy data for materlals fo d in reSldentlal commercial and mdustnal sollct waste gl f:{
Type of waste . ~_Proximate analysis % by weight | | Energy content (kJ/ky)
A - | Moisture [ Volatile matter -~ | Fixed carbon] Non-combustible As collected Dry s Dry‘a&h-free .
Food waste - . 19 5 . 214 - . lBe| 5 © 4180 139161 . 5 .. 16700
-1 Paper 10.2 . 75.9 B4 5.4 15815 19734 | 5 18738 |
:| Card board ..’ 5.2 77.5 12.3 i} 5 16380°|" 17278 | =i . 18240.
“| Plastics 0.2 95.8 2] 2. 32799 33471 | -1 37273
| Textiles 10 66 rs]. 65| - -18515| . 20572 - - - 228571
7| Rubber 1.2 ~ 83.9 i | - 9.9 25330 | - 25637 28494
‘| Leather - - 10 68,5 | 12.5 | 9. 17445 |, 18701 20892
_|"Yard waste 60 .30 ip.5 " 0.5 6050 15126 15317
.} Wood- 20 681 11.3 0.6 -15445 19343 19499
| Glass and mineral | .2 - S -t 96-99{. " .. .. "195 . 200 140..
" [ Metal, tin, cans 5 T - 94-99 | ¢ T TI00 T 742 731
Metal, ferrous. - 2] - - F . 96-99 | - - BN e I
- { Metal, rion.ferrous ' 2. - - - 94-99 | o = = T




020 TRIBHUVAN UNIVERSITY - | Exam. Regular / Backe
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Divisione | Programme | BCE Pass Marks | 32
2069 Bhadra Year/Part |IV/1I | Time - 3 hrs.

Subject: - Solid Waste Management (EG785CE) (Elective II)

¥ Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt any Five questions.

v’ The figures in the margin indicate Full Marks.

v’ Necessary tables are attached herewith.

v’ Assume suitable data if necessary.

1. a)
b)
2. a)
b)

3. a)

Discuss the development phases of solid waste management. What do you understand by ISWM? - 8
Discus the functional elements of ISWM.

What is solid waste? What are various methods of collecting solid waste? Describe any one of them. 8
As a planner; where and when transfer stations should be proposed? Explain. What are the considerations 8
to be fulfilled in the construction of transfer station?

Estimate the theoretical amount of air required to- oxidize completely One tonne of waste having the 8
composition Ceo Hyz O 30 N3,

What are different component involved in planmng, designing and operatlon of landfill? What are the 8
criteria for land fill site selection?

b) The authorities are planning to purchase a compaction truck for solid waste disposal for a mechanically 8

Trips per day to disposal site = 2

loaded stationary container system. What is the size of compactor truck if the container size is 0.6 m*?
Following information are available :

Container utilization factor =0.7 Container unloading time = 0.05 hr/ container
Average container number in each location = 12 Driving time between container = 0.1hr/ location
Compaction ratio = 2 One way haul distance =29 km

Time from garage to first container = 20minutes Speed limit =88 km/hr

Time from last container to garage = 15 minutes

Of route factor = 0.15

Atsite time=0.1 hr

Working hours = 8 hr

" Take haul time constant a=0.016 hr/tnp, b=0.011hr/km

4. a) Describe in detail about the different phases of generation of landfill gases in the landfill site. 10
b) The chemical formula of PVC is C;HCI . What would be the approximate energy content of PVC? 6

5. a) Whatis MRF? Discuss the different recovery processes adopted in community. 8
b) LDC countries facing poor management of solid wastes has consequence of health impacts ; howdoyou 8

evaluate the practices of organic waste recycling in Nepal, regarding the above issues? Explain.

6. Write short notes on any four: 4*4
a) Vermicomposting d) On site management
b) Legislation provision of SWM in Nepal e) landfill bottom liner configuration
¢) Resources recovery

%ok %k



- ... _Yypical properties.atmsla;é talMSwW_ I

«. .- 7 .| Component i| Specific Weight Moisture Content | Energy cont i : Typical data on the ﬁltiméte analysis of the comb‘us’tibie S
ol ofwaste | (kglm3) (% by weight) - - (kJ/kg) T | S __components in'residentiai MSW K |
BRI o ' i ' ‘Percentage by weight (dry basis) - ¥

A.“‘:s‘_i Range . “:~ Typical | Range .| Typical .Rah’ge .-+ Hl| Typical' | Carbon 'Hydrogen- Oxygen Nltrogen ‘Sulpher | Ash

' [Food waste | . 130480 | 290 | ' 50-80 70| - 34906980 | 4650 48| - 64| 376 26 04| 5]

‘| Paper . :1 ©.40-130 90 |- 440 . 6| 11630-18610([ . 16750 | .435] - 6 4] 03] 02| s

“ " [ Cardboard .. 40-80:| _ 50| 4.8 5| " ds0e5-A7444 | 162801 44| 69l ' 446| 03] 02| 5
.1 +[plastics | 140130 65| 14 2| 2791037214 | 82685 60 72| 228 - —E 10

e ’ “:f Textiles - i 40-100° 65| 615 10| 15120-1861Q | 17445| .55 6.8 312 46| 05| 25

-|/Rubber - 4 100-200.} . 130 1-4 2 20930-2791 23260 78 10 - 2. = 10-

| Léather . | 100-26G1 160 | 812| . 10| 15120-19770| " 17445 60| . 8 116 10| "~ ‘04 10.
. ‘Yard waste | :: 60-226:| 100 | 30-80 60 | - 2325-1860H | ~ 6510 4%8 6] .38 34| 08| 45
Wood |- 130320 | 240 | 1540] -~ 20| 1744519778l | - 18610 | 495 6 427 02 0:4] 1.5

£

RS2 F

23

| Glass: . | 160480.| 195] 14 2] . 11523 140 0.5] . 04 0.4 01| ~ il 989
Tincans | :50-160:| 90| 24| * '

Lo -1 3 2301169 | 700 | . - N R
 f Aluminum ] 1 65-24G 160 |- 24 2 - I - | T
‘| Other metals | 130-1150-| 320 | ~ 24 3 23011641 | 700 4.5 06| 43! 04| . -..| 505
;E"Di}t,-ashés ‘ 320%.-10004: 480 | 612 8] . 2325-1163%| - 6980} 263| - 3 2 | 0.5 ‘i-zo;z _ 68

Typlcal proximate anaiysns and energy data for matenals fo i

T : .'Type ofwaste - _ __*_Proximate analysns % by weight" | . Energy content (kJIk )
¥ .| Moisture Vola’nle matter -~ | Fixed carbor] - Nqn-combust;ble As coHected Dry. .+ Dryash—free

| Foodwaste - - IO 214 | - . lpe 5| - 4180 13916 1 . - 16700.

+'| Paper : - ‘102 - . 75.9 | hiB4 o 54 - 15815 19734 | - “51 48738 |
;| Card board 4 .. 5.2 ‘ T7.5 2.3 5] . 16380 17278 ~ . 18240..

o ;
N 02 958 I EY 2 32799 33471 | - - 37273
.. | Textiles : R | . 66 Ars| - 66| 18515 | . 20572 . - 228511
b . *| Rubber ] 1.2 . - 839 T T os| 2530 asear| . . 2easd
| oy preter — el e 685 25 | T 9| . 17445 | 18701 | . -. 20892
L fardweste L' 01 %0 b.5 05| 6080 15126 | . 18317
b 7 ‘b Wood. 20 . - . -'68.1 ka3 |- T 0.6 TTi5445 9343 | 1e4s8
. - 2| Glass and mineral | L2 . -] S . 96-99 " .. .. "195 . 200 C . 140.
. | 'Mefal, tin,canis. = | 77 ' ——t

RN U PR P U SN

. e . . 5 R - [94-99 |t U Y00 | T4 TR 7y
] Metal,f%_rfous : ‘ N R z i Lt L o R R E.. e - . 96"99 . . - : R ; . BE S _‘."'.
Metal, non.ferrous ' ; 2 - S R 94-99 | T ho e |7 T TP o s
b ; IM o .
: N l. | ) . i
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Sub]ect - Solid Waste Management (Electzve 1)

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

The figures in the margin indicate Full Marks.

Necessary Typical Properties of MSW Data are attached herewith.

Assume suitable data if necessary.

2)

What is solid waste? Describe the factors governing the solid waste generation rate in
a municipality area.

b) Discuss the development phases of solid waste management in Nepal Sketch the

a)

b)

. a)

b)

various stages of waste management hierarchy.

Where and when transfer stations should be proposed? Explain. What are the
conditions to be fulfilled in the construction of transfer station? Explain.

A typical distribution of waste component of MSW generated from a residential
community is as follows:

Components | Wet weight by%
Food waste 59
Paper 13
Plastic 6
Fabric 8
Wood 10
Glass 1
Dirt : 3
Total 100

Determine the approximate chemical formula.

Elaborate - different types of waste collection services. How does these collection
services differ from the collection system? Explain.

The theoretical landfill gas generation from readily biodegradable (RB) and slowly
biodegradable (SB) fraction of the SW is ngen as below. Using triangular method,
compute the quantity of gas produced for first six years, if annual waste deposmon is

1000 tons and 750 tons of RB and SB respectively. Gas production by RB is 1m® per'

kg; Gas production by SB is 1. 5m° per kg; spemﬁc weight of methane = 0.71 kg/m’;
Specific weight of carbon-dioxide = 1.97 kg/m®,

OR

Determine the amount of air required to-completely oxidise one ton of solid waste
having the chemical equation CegH1260g0N.

4. a) What is a landfill? Describe the-criteria for land fill site selection.

[8]
[8]
8]

(8]

[8]

(8]

(8]



.Typical properties of residential MSW |

" .| Component -| Specific Weight Moisture Content | Energy conte .
‘|ofwaste” | (kg/m3) - (% by weight) (kJrkg) r]|
w8 . 5] Range Typical | Range | Typical Range - - = Typic’
- | Food waste |  130-480 290 | * 50-80 70 | - - 3490-698(Q 4€

© | Paper | .40-130 90| 410 . 6| 11630-18614 | 167

. .:|Cardboard | = 40-80|  50|: 4-8 5| 1395517448 | 162

- i | Plastics | 40-130. 65| 1-4 2 27910-3721¢ | 32¢
:{‘Textiles . | . 40-100 65| 645| 10 15120-1861% 174
‘Rubber | 100-200.| 130 1-4 2 20930-2791/ 232

| Leather | 100-260 | 160 | 8-12 . 10|  15120-1977§ | 174

© .| ‘Yard waste : 60-225 100 | 30-80 60 | - 2325-1860§ | = 6¢f
| Wood 130-320 240 | 1540 - 20 17445197701 | - 18¢

. | Glass | 160480 | 195 1-4 2 _115-23) i
.| Tincans | - 50-160 | - 90| 24 3 230-116| ]
‘| Aluminum | | 65-240 160 | - 2.4 2 . || -
‘| Other metals | 1301150 | 320 24 3 230-1161].
.| Dirt, ashes | 320-1600. 480 |  6-12 8 2325-1163 6¢

“Typical éroxfin'\'jat'e analysis and energy data for materials fould in r

" | Type of waste - Proximate analysis % by weight |
1 © | Moisture ' Volatile matter =~ | Fixed carbon No.
Food waste - S . 214 _ils.6
| Paper C 102 B . 759 | lig.4
| Card board | .. 5.2 7.5 12.3
“| Plastics 0.2 . 958 il 2]
Textiles : .10 A 66 w5 | -
| Rubber 1.2 .. 839 8.9 |
‘| Leather . - 10 <. 685 12.5 |
Yard waste 80| k0| 1.5
‘Wood 20 - esA| 1.3
Glass and mineral .2 ==
| ‘Metal, tin, cans - 1 B U S M —
| Metal, ferrous | ¢ .24 0 - oo fTT 0=
"Metal, non ferrous ' : 2 - B IR}




Typical data on the ultimate analysis of the combustible - !}
components in residentiai MSW
_ ‘Percentage by weight (dry basis : _
al | Carbon | Hydrogen | Oxygen Nitrogen | Sulpher | Ash
i50 48| - 6.4 37.6 26 0.4 5
50 | . 43.5 6 44 0.3 0.2 6
'80 44 59| 446 0.3 0:2 5
i85 60 7.2 22.8 - =i 10
145 .55 6.8 31.2 | 46| - 015 2.5
260 78 10 - 2 - 10
45 60 8 11.6 10 0.4 10
0 478 6| 38 3.4 0.3 45
310 49.5 6 42.7 0.2 0.1 1.5
140 0.5 0.1 0.4 0.1 - 1| 989
00 =, - - - - -
00 4.5 0.6 4.3 | - 0.1 - .| 9051
80| 263 3 2] 0.5 0.2 68 |
h

emdentlal commercial and mdustnal schd waste \

nr|

" Energy content (kJIIg)
n-combustible As collected Dry . . Dry ash-free
5 ' 4180 13916 | 16700
5.4 15815 19734 18738
5 16380- 17278 .. 18240 |
2 " 32799 - 33471
- 6.5 - 18515 20572, . 22857
- 9.9 25330 | 25637 28494
9. 17445 | 18701 20892
- 0.5 6050 15426 15317
0.6 -15445 19343 19499
96-99 - . "195 . 200 140
194-99 | 700 742
___96-99 - - —
9499 - - - )

37273 | ¢
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_b) The authorities are plaﬁning to purchase.a compaction: truck for sol{d waste disposal
for a mechanically loaded stationary container system. What is the size of 'compactor
truck required if the container size is 0.6m>? Following information are available: [8]

+“Container utilization factor = 0.7

~ Container unloading time =.0.05hr/container
Driving time between containers = 0.1hr/location
Average container number in each location = 12
One way haul distance = 29%km
Compaction ratio = 2
Speed limit = 88km/hr
Time from garage to first container = 20 minutes
Time from last container to garage = 15 minutes
Trips per day to disposal site =2
Working hours = 8 hr
Off-route factor =0.15
At-site time = 0.1 hr
Haul time constants, a = 0.016 hr/trip; b = 0.011 hr/km

. a) What is resource recovery? What are the various processing techniques used in

IESOUrce recovery. (8]

~b) Describe organic waste recycling practices in Nepal. [8]

. a) Discuss about the gas and leachate management in landfills. [10]
b) The chemical formula of Lactate is CH;CHOHCOOH. What is the approximate

energy content of lactate? [6]

. Write short notes on: _ [4x4]

a) Haul container system

b) Landfill bottom liner configuration
c) Proximate analysis

d) Hazardous waste

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) How do you explain the importance of Integrated Solid Waste Management in present
global condition of environmental degradation? [8]

b) How do you estimate the solid waste quantity in your city? Explain any two methods. [8]

a) Write down the procedure to calculate the heat value of chemical compounds in solid
waste. —[6]

b) Calculate the size of the compaction truck required for mechanically loaded stationary
container system if the container size is 0.5m’. The container utilization factor is 0.7,
average number of the container in each location is 10, compaction ratio is 2,
container unloading time is 0.05 hr/ container. The drive between the containers is 10
minutes/ location. The one way haul distance is 20 KM with speed limit of 88 KM/hr.
The time required to travel from garage to first container location is 20 minutes and
the time required to travel from disposal site to garage is 30 minutes. The truck has to

make 2 visits to the disposal site per day with working of 8 hours. [10]
a) State the waste collection services in practice. Recommend the suitable method for

effective solid waste management. [6]
b) Calculate the land area required for a city for landfilling with following data. [10]

Average solid waste production rate = 0.2 Kg per capita/day
Additional waste by industries/commercial area = 30% of domestic solid waste
Density of solid waste after compaction = 500 kg/m>

Height of one lift = 4m

No.of cells in a lift =5

Thickness of daily cover in cell = 15 cm

Thickness of intermediate cover in each lift = 15 cm

Total number of lifts = 6

Projected population of city after 15 years of operation = 2,00,000
No.of working days in a week = 5

Assume necessary data if needed.

a) Explain briefly about landfilling method suitable for your city. Mention your

justification. [8]
b) Illustrate briefly about the significance of promotion of composting method for

effective management of solid waste in urban areas of Nepal. [8]
a) State about the flow of materials in society with neat sketch. [8]
b) How did the institutional solid waste management practice start in Nepal? What were

major features of German projects in Kathmandu for solid waste management? [8]
Write short notes on: (any four) [4x4]

a) Management of hazardous waste

b) Physical composition of municipal solid waste
c) Transfer station

d) Leachate treatment

e) Incineration of solid waste
dokk
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Candidates are required to give their answers in their own words as far as practlcable
Attempt any Five questions.

The figures in the margin indicate Full Marks.

Necessary table is attached herewith.

Assume suitable data if necessary.

a) What is integrated solid waste management? Describe the various activities that are
considered under ISWM. ) [10]

b) The chemical formula of cellulose and methane are Cg Hijo Os and CH4 respectlvely
What would be the heat values of these compounds? : - - 6]

Following is the theoretical landfill gas generation from readily biodegradable and slowly

‘biodegradable fractions of the solid waste. Determine how much gas is produced each

year for first six years if annual waste deposition is 650 tons and 450 tons of readily
biodegradable and slowly biodegradable wastes respectively. Use triangular model. [16]

Gas production by readily biodegradable waste : 1 m*/kg
Gas production by slowly biodegradable waste : 1.5 m’/kg

a) Elaborate various sources of solid waste in urban area. Discuss about hazardous wastes.  [8]

b) What is a transfer station? When is it required? Describe about various types of

transfer stations. : _ [8]
a) Determine the chemical equation of the solid waste with following composition. [12]
: Wet Weight kg :
SN |~ Waste Type (outof 100 kg) |
1 . | Food waste - 55 - R
2 | Paper 20
3 | Yard waste 10
4 | Glass 10
-5 | Textile 5
b) What is a hammer mill? Describe the use of hammer mill in MRF? (4]

a) What is triangular model of landfill gas? Discuss the use of model in the case of
readily biodegradable and biodegradable wastes.

b) Discuss various methods of aerobic composting of organic solid waste. : [8]

. Write short notes on any four of the following: | [4><4]

a) Sketch liner configurations used on the base of landfill sites
b) Material recovery facility

¢) Role of grating in the furnace

d) Time and motion survey in collection system

e) Leachate management '

%K Kk
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. Lypical Solid Waste Properties
- Density, kg/m3 Moisture, % % by mass (dry basis) Inert residue %
Components Range Typical | Range | Typical C H O N Asb | Range | Typical

Food wastes 120-480 290 50-80 70 480 | 64 | 376 | 26 | 040 | 50 2-8 5
Paper 30-130 85 4-10 6 435 | 60 [ 440! 03 10201 g0 4.8 6
Cardboard 30-80 50 4-8 5 - | 440 | 59 | 446 | 03 5.0 3-6 5
Plastics 30-130 65 1-4 2 600 | 72 | 28] _ | _ |100] 620 10
Textiles 30100 | 65 6-15 10 550 | 66 | 312 | 46 | 015 | 25 24 2.5
Rubber 90-200 130 14 - 2 780 | 100 20 | | 100]| 820 10
Leather 90-260 | 160 | 812 10 ].600 | 80 | 11.6 | 100 | 0.40 | 100 | 8-20 10
Garden trimmings 60-225 105 30-80 60 478 | 60. | 380 | 34 | 030 | 45 2-6 45
Wood 120-320 240 15-40 20 495 | 60 | 427 | 02 | 010 | 15 | 06-2 15
Glass 160-480 195 1.4 2 - - . - - - 96-99 98
Tins/cans 45.160 90 24 3 . - ] - . - | 96-99 o8/
Nonferrous metals 60-240 | 160 2-4 2 - - - - - - 90-99 96
Ferrous metals 120 -1200 320 2-6 3 - - - - - - 9499 -| 98
Dirt, ashes, brickbats
etc. 320-960 480 6-12 8 263 | 30 | 20 | 05 | 020 | 680 | 60-80 70

)
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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. (@) Whatare planning tools? Briefly, explain the planning process of trail bndges"

(b) ‘How axis points of a bridge are fixed? What are the ways of measuring the distance between the
axis points?

2.(a) How cable geometry of a suspended bridge is controlled? Explain, with a neat diagram,the
geometry of* cable?

(b) In a suspension bridge, both the axis points are at 100 m level. The high flood level (HFL) mark
has been found at 95.5 m. The distance between the axis points is 140 m. Determine the correct
span of the bridge. Accordingly, draw the cable geometries of the bridge with preliminary
calculations.

3.(a) What are the types of foundations for LSTB and SSTB bridges? Describe them.
(b) Check the stability of anchorage foundation on soil using the following data.

Number of main cables nM = 2Nos
Main cable tension . : . T™Mf = 594.840kN
Cable inclination ' Bf = 23.123Deg
Sub-Soil 4t depth = 3.200m
Friction angle of Sub- Soil ¢1 = 35.000deg
Unit weight of sub-Soil . 11 = 17.000kN/m’*
Friction angle of backfilling soil $2 = 30.000deg
Unit Weight of backfilling soil 72 = 15.000kN/m’
Ground bearing pressure operm = 250.000kN/m’
Minimum embedded depth _ T = 2.000m

Back hight H1 3.50m :

Front hight H2 3.00m

width B 4.40m .

length L 6.50m

Active pressure height Ha = 2.00 m
Embedded depth T = "2.00m

Unit weight of dry stone masonry yd = 17.00 kN/mm’
Unit weight of Cement masonry ym = 22.00 kN/mm’
Unit weight of Cement Concrete ¥ = © 22,00 KN/mm®

4. (@) What are the forces to be considered to check the tower capacity in a suspension bridge design?
How are these forces. asseéssed in analysis of a tower?

(b) How (li(o y%u determine geometry of wmdguv and wind ties for a suspended bridge? Explain it with
neat sketc

5.(a) What are the construction approaches of a trail bridge? What are the critical stages of works to be
monitored during the supervision of a community trail bridge construction? '

(b) How sag setting works of suspended and suspension bridge is done at site?

* k%

(3+3)

(5+5)

(G+3)

(10

@®
®

(4+4)

®

(4+4)
@®
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Candidates are required to give their answers in their own words as far as practicable.

Attempt any Five questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
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a) Show Wwith sketches different types of trial bridges, existing in Nepal. What do you
understand by SSTB standard trail bridge? How and when this SSTB standard trial
bridge came in to practice in Nepal. [4+2+2]

b) Write about the pre-stretching of wire ropes. What will happen, if the wire ropes used
in the bridge are found not pre-stretched? Write about the sizes of cables, used in
SSTB and LSTB bridges and their safety factors where do you use 13 mm cables? [2+2+2+2]

2. a) How do you classify soil and rock types to select the respective anchor blocks of such
bridge? Give the sketches of all types of main anchor blocks of SSTB Suspended
Bridge in accordance with soil and rock types. [5+5]

(Y
.

b) Why do we need to carry out a triangulation in bridge survey? Give the sketches and
describe the procedures for it. [6]

3. a) Derive the equation to find the relation between sag (b) and vertical distance from
‘ £y ++/fL)’
lowest point to saddles (fy, fi) : [b - (—“—4-‘/——;)—} in an inclined suspended bridge,

if the design span, level difference and the sag are known. Why do you limit the sag
in a suspended bridge? [6+4]
b) What do you understand by pretension in spanning cable in a Suspension Bridge and

when it has to be considered in the design? What is the difference between full load
calculations in SSTB Suspended and Suspension Bridge types? [2+2+2]

4. a) What do you understand by Drum Anchorage in a LSTB suspended bridge? Make
their sketches. Write their differences for rock and soil types. [2+4+2]

b) Check the safety of a Drum Anchorage block on rock (without anchor rods) against
sliding and toppling, eccentricity and bearing capacity. [8]
Make calculation on following data: '
(Assume data and figure if necessary)

Cable

Main Cable Tension, Tym = 1200 kN
Handrail Cable Tension, Ty =250 kN
Cable inclination, p = 14 deg

Rock parameter
Bearing capacity = 450 kN/m?
Angle of sliding friction = 35 deg

Foundation
Additional Load on foundation top, A =100 kN  Arm from front of block, a = 6.0 m
B=6.5m Hl=2.6m
L=3.0m H2=12m



. a) Calculate the length of a first suspender from the entrance (i.e near the tower) of a
SSTB Suspension Bridge (span 111.0 m, Sag 9.0 m, Tower 11.05 m). Calculate
quantities of standard and extra pieces. Calculate the total weight of that suspender. [4+2+2]

b) Explain the process of hot dip galvanization. How do you check the quality of
galvanization? [5+3]

. a) Explain how wind load is calculated in tower of a suspension bridge. Describe which
load combinations and wind loads on tower, cable and walkway are considered for
calculating the loads acting on the Tower Foundation. [5+3]
b) Descri?e the procedures how windguy arrangement is fitted in a suspended bridge. [8]

* %k k
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v' Candidates are required to give their answers in their own words as far as practicable.

v’ Attempt any Five questions.

v The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. a) What are the differences between Suspended and Suspension Bridges? Show with
sketches when Suspension or Suspended bridges are preferred for particular
topographic and hydrological condition of a site. [4+2+2]

b) What do you understand by preliminary design of a trail bridge at site? Write down
the procedures for a topographic survey of a LSTB trail bridge at site with sketches.  [2+6]

2. a) Which wire ropes are used in trail bridges of Nepal? Write in detail about construction
type and sizes of wire ropes used in LSTB and SSTB Trail Bridge of Nepal at present

_practice. [2+4]

b) Why pre-stretching of wire rope is necessary in trail bridges? Describe the process of
pre-stretching wire ropes and finding modulus of elasticity in detail. [3+7]

3. a) Calculate the hoisting sag of a suspended bridge from the following data. (8]

Span of bridge = 160m dead load sag = 8m
diameter of cables = 36mm  Elevation difference between saddles = Om
Assume necessary data. _

b) How do you select drum anchorage in LSTB Bridge? What do you understand by
minimum embedded depth required in LSTB foundation? Are SSTB drum anchorages
similar to LSTB drum anchorages? Give sketches of these foundations. - [2+2+4]

4. a) Define Hoisting Load Sag, Dead Load Sag and Full Load Sag. How they are
calculated in LSTB and SSTB bridges? Is the process is same for D and N type
bridges? [3+5+2]

b) Give the sketch of wind-guy arrangement for a LSTB suspended bridge. How
windguy cable size is designed? [2+4]

5. a) Draw a flow chart of Hot Dip Galvanizing process. How do you check quality of hot
dip galvanization of bridge steel parts? [4+4]

b) Describe how cables are hoisted in N-type trail bridges. How sag is set and what are
the necessary equipments required at site for this work. [4+2+2]

6. a) Why maintenance is necessary in trail bridges? Explain different types of
maintenance of trail bridges. [2+4]

b) Check the safety of the windguy foundation on rock with the following data. [10]

Cable tension, T = 175kN
Cable inclination, B = +2.5°
Rock parameter: ~ Bearing capacity = 400kN/mm*
Frictional Angles = 38 degree
Foundation size (assume sketch of block):
B=4-5m L=32m Hl1=22m H2=1.6m h;=0.8m

2k 3k %k
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a)

b)

2)

b)

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

The figures in the margin indicate Full Marks

Assume suitable data if necessary.

How do you determine High Flood Level (HFL) in trail bridge survey? What role
does freeboard play in selecting bridge type and span? Describe in which condition

suspended type bridge is favorable. . [2+3+3]

Write a note on types of cable used in Trail bridges of Nepal. Describe about pre-
stretching procedural of cable. Make a sketch to show how thimble and bulldog grips

are used in cable connection of Trail Bndge [2+4+2]

How do you fix axis points and permanent pegs. in tra11 bridge survey? Describe in
detail, the methods to measure horizontal and vertical distance between axis points.

How soil/Rock is classified for selecting/designing SSTB D-type Bridge. Make
sketches of all types of main foundation of SSTB D-type Bridge.

Deduce the equation for calculating length of a cable hanged between saddles of an
inclined D-type bridge, if the span (1), dead load sag (b) and level difference between
saddles (h) are given.

What is the difference between cable geometries of SSTB and LSTB D-type bridges?
Write down the sag/span ratios, fixed in both standards of suspended bridges. What
are hoisting load sag and full load sag? How these sags are related to each other?

How span and tower height of a LSTB suspension bridge is selected? How span,

“camber and tower height is related in LSTB and SSTB N-type bridges? Give sketches.

What are the major elements of a suspension bridge tower? How tower is erected at
site? Give sketches of tower erection procedures. ‘

Calculate the surface area of middle and first suspenders of a 148.6m span suspension
bridge in which dead load sag is 17.0m, tower height is 20.24m. Give sketches. Assume
practicable lengths of: main cable clamp, turnbuckle, connecting hook to cross beam,
extra length and standard length.

What are the necessary safety factors to be checked for designing a safe main cable
anchorage foundation of a suspension bridge? Design a main foundation for a N-type
LSTB bridge for following data:

Cable tension, T = 230kN
Cable inclination, = 25°
Rock parameter: Bearing capacity = 5000kN/mm

Frictional angles = 38°

Foundation size (assume sketch of block):

B=

55m L=65m H1I=40 H2=30 B=05m <~

ok koK
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[4+4]
[8]

[8]

(8]

[16]

- [16]



05D TRIBHUVAN UNIVERSITY Exam. Regular/Back
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCE Pass Marks | 32
2067 Ashadh Year / Part IvV/I Time 3 hrs.

- Subject: - Trial Suspension Bridge (Elective I)

v' Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt any Five questions.

v The figures in the margin indicate Full Marks.

V' Assume suitable data if necessary.

1. (a) Briefly explain the standards and types of trail bridges? Which type of bridge is preferred?
Why? ®)
(b) How do you locate a trail bridge axis? 8
_ 2. Fix the dead load geometry of cables for an 80 m long trail suspended bridge based on the
7 following data. Check the factor of safety in cable. Elevation difference between saddles = 2.0 m,
Dead load of bridge per meter = 0.75 kN/m, Full load of bridge per meter =4.75 kN/m  (16)

Table 1: Cables Selection

Maximum Span for Cable Combinations Weight of all
Walkway Width: Handrail Walkway Cables
70cm 106cm Cables Cables 8h
span [m] span [m] nos . @mm .| nos @mm [kg/m]
40 20 26 b 2 26 10.04
60 2 26 2 32 12.62
75 2 26 4 26 15.06
105 "2 26 4 32 20.22
—— 120 2 32 4 32 22.80
Table 2: Cable properties
N o |8
~ .Cable -:,5 é.. -5 B -Metallic | Unit..{  Min |- Perm. | Remarks
size, | 8 | Hg |§ § | area | mass | Breaking| Load
“ o 2 Load
¢mm | & | 3 “ o
~ 1.8 - mm* | Kg/m-} kN kN | Tensile
— strength of
13 | 8 % % | 7 0.64 | 103 34 |wire = 157
Z | S e (KN/mm?)
=
26 7 {292 | 251 386 129
Modulus  of
32 o .; 442 3.80 585 195 Elasticity,
36 RS E E : 560 4.81 740 247 E=110
) » o 2
40 Z S 601 | 594 | 914 305 | (N/mm)




3. (a)

(b)
" 4. (a)

(b)

5. (a)
(b)

Check the safety of a windguy block onfractured rock based on the following data.
Cable tension = 190 kN, Cable inclination = 3 deg., Bearing capacity = 800 kN/m’ angle of
sliding friction, ¢sl =40 deg. B=3.0m,L=1.5m, HI=3m,H2=15m,ht=1.0m (8)

Briefly explain with sketches the types of anchorage blocks for different types and standards of
~ trail bridges? (8)

What are the critical stages of works to be monitored during the supervision of a trail bridge

construction? Why? . 8

How sag setting works of suspended and suspension bridge is executed? Will dead load geometry

of the bridges match the theoretical geometry after bridge erection? (6+2)

Explain the cable-hoisting works for a suspended bridge? Why cable-hoisting sag is calculated-in
bridge site itself? (6+2)
How a wind bracing system is provided to resist wind loading in trail bridges? Explain with
sketches. ® S

Write short notes on: (any two) (8§+8)
(a) Loadings in trail bridges

(b) Walkway fitting works

(c) Maintenance of trail bridges
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Five questions

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Explain the scope and importance of Trail Bridge in the context of Nepal. Sketch both

types of trail bridge indicating major components. [4+4]
How bridge is planned in different level and what are the socio-economical criteria

for Trail Bridge. [4+4]
What are the loads to be considered in Trail Bridge design, explain in brief. Why live

load on Trail Bridge vary? [3+2]
Prepare a preliminary design for a suspended bridge of 172M span. Calculate hoisting

sag also. ‘ [11]
Explain the topographic survey procedure used in Trail Bridge. . [8]
How you classify soil and rock for designing fdﬁn,d_ation in Trail Bridge. = | o 8]
Check stability of foundation based on given data:’ T ' [10]

Types of foundation : wind guy block
Cable tension.: 114 KN
Cable inclination : 4 degree

" Bearing capacity of rock : 550 KN/m?

v

v

v

v
1. a)
b)
N 2. a)
b)
3. a)
b)
4. a)
b)

—

5. a)
b)
6. a)
- b)

Angle of sliding friction : 45 degree
Foundation dimension : B=2.2M, H;=2.1 M, H, =1.7m, L=2.4m, ht=1.2m

What are the different types of wind guy arrangement used in trail bridge. What are
the differences between wind guy arrangement system used for D and N type Trail

Bridge. [3+3]
Explain different types of Tower used in suspension bridge. What is the basic
principle of modern tower design? [4+2]

How tower height is calculated? Calculate the length of first suspender near the tower
of suspension bridge having following data. [3+7]

Span: 170.2M, Sag: 19.20m and tower height = 22.73m. Also calculate number of
standard pieces and length of extra pieces.

What are the works included in major maintenance? Explain the different approaches
being adopted in construction of Trail Bridge. [4+4]

Explain the process of hot dip galvanization. How tower is erected in field? Explain
with sketch. [4-+4]

Ak



—

VoS
04L TRIBHUVAN UNIVERSITY Exam. Regular/Back
INSTITUTE OF ENGINEERING = | Level BE | Full Marks | 80
Examination Control Division | Programme | BCE - Pass Marks | 32
2066 Magh Year /Part | IV/II Time 3 hrs.
Subject: - Trail Suspension Bridge (Elective II)
v' Candidates ére required to give their answérs- in their own words as far as practicable.
V' Attempt any Five questions.
V' The figures in the margin indicate Full Marks.
V' Assume suitable data if necessary.
1. a) Explain in brief about historical development of trail bridge. Sketch both types of trail
bridge indicating major components. [4+4]
b) What are the technical and socio-economical feasibility criteria for long span trail
bridge? Explain. [8]
2. a) How do you classify soil and rock in foundation design? How can you decide about
the foundation type in a design? Explain. [5+3]
b) Explain the survey procedure to be carried out for LSTB and SSTB trail bridge; | - [8]
3. a) Calculate factor of safety for a suspended bridge of 150m span with following data:
dead.load sag (bd) = 8.5m and number and diameter of cable = 4 * 40mm, height
difference = 5.0m, E = 110 KN/mm”. | [10]
b) What are the major loadings considered on trail bridge? Why the live load on trail
bridge vary? o [4+2]
4. a) Check stability of foundation based on following data: [12]

Anchorage tape : Drum anchorage °
Foundation : On rock '
Inclined suspended : Left bank -

Cable structures characteristics:

Number of main cable : 4 nos
Main cable tension : 1320 KN
Hand rail cable tension : 257 KN
Cable inclination : 10°

Rock parameters:

Friction angle : 40°
Unit weight of rock : 19 KN/m®

Permissible ground bearing pressure : 450 KN/m?

Minimum embedded depth : 1m

- Foundation detail:

b)

Front height (Hz) : 2.1m

Back height (H;) : 3.2m

Width (B) : 5.5m

Length (L) =4.0m

Additional load A = 200KN and a = 4.0m

Sketch the windguy arrangement system with its salient features. [4]



i,

5. a) Calculate length of third suspender from tower, if span = 131.8m, tower height
(ht) = 17.74m and sag (bd) = 14m. Also calculate number of standard piece, length of

extra piece, weight and surface area of suspender. [8]
b) Describe the 'necessity of maintenance for trail bridges? Explain the works to be done
on routine maintenance. ‘ [3+5]
6. Write short notes on: (any four) [4x4]

a) Procedure for walkway fitting

b) Construction approaches for trail bridge
¢) Hot dip galvanization

d) Bridge planning

e) Principle of tower design

koK
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v Candidates are required to give their answers in their own words as far as practicable.
V' Attempt any Five questions.
V' The figures in the margin indicate Full Marks.
V" Necessary figures are attached herewith.
V' Assume suitable data if necessary.
1. (a) What are bridge planning tools? How these tools help in planning of trail bridges?
~ ' S _ (®)
~\o (b) How bridge sites are investigated to locate a bridge axis? How do you ensure high flood mark in
the site?
(6+2)
: 2. A 150 m long suspended bridge has to be designed to suit a site condition. Based on the following
data, check the factor of safety of the cable.
Dead load sag = 7.5 m, Diameter of cables = 2 nos. 36 mm, Elevation difference between saddles = 0 m
Take E = 110 KN/mm? , Dead load of bridge per meter = 0.75 kKN/m
- Full load of bridge per meter = 4.75 kN/m
. : ' (16)
3. Check the stability of the foundation based on the data given in the drawing in page 2. (16)
4. (a) How suspendef lengths are calculated? What are differences in suspenders of LSTB and SSTB N
‘type suspension bridges?
. | (4+2)
N (b) Explain with sketches, how a wind bracing system is designed to resist wind loading.
: (10)

5.(a) What are the critical stages of works to be monitored during the supervision of a trail bridge
construction? Why?
‘ (6+2)
(b) Explain cable-hoisting works for a suspended bridge? Why cable-hoisting sag is calculated in
bridge site itself? .
(2+6)

6. - Write short notes on: (any two) (8+8)
. (a) Loadings in trail bridges
(b) Maintenance of trail bridges
© Final Checking of bridges
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061 TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme A BCE Pass Marks | 32
2070 Chaitra Year/Part IV/1 Time 3 hrs.

Subject: - Transportation Planning and Engineering (Elective I) (CE725)
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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.

. Describe the basic steps in transportation planning and explain why the transportation

planning process is not intended to furnish a decision. [4+4]
2. Explain the different factors that affect non-motorized travel demand. What are the
advantages and disadvantages of road side interview survey? [4+4]
3. Classify trips. What are the different factors that affect trip production and attraction? [4+4]
4. A small study area represented by six traffic zones has the following characteristics. (8]
Zone 1 2 3 4 5 6
Trip Production | 600 | 450 | 900 | 850 | 750 | 290
Car ownership 250 | 200 | 710 | 615 | 280 | 130
Derive a trip generation equation and calculate R? value.
5. Explain the issues that should be considered in making evaluation of alternatives. [8]
6. What are the aircraft characteristics? Explain how they influence in airport site selection. [8]
7. The length of runway under standard conditions is 1500 m. The airport is to be provided
at an elevation of 110 m above mean sea level. The mean of maximum and the mean of
average daily temperatures of the hottest month are 32.8°C and 16.5°C respectively. The
construction plan includes the following data: [8]
End to end of runway (m) | 0-300 | 300-900 | 900-1500 | 1500-1800 | 1800-2100
Grade (%) +1 -0.20 +0.50 +1.00 -0.30
Determine the actual length of runway to be provided. Apply corrections for elevation and
temperature as per ICAO and for gradient as per FAA specifications.
8. What are the different types of railway stations and yards? Briefly explain with their
functions. [4+4]
9. A 600 m radius curve is introduced between two tangent portions of a BG line
intersecting to form a deviation angle of 70°. The booked speed for goods train in the
section is 50 kmph and the maximum sanctioned speed is 110 kmph. Calculate the cant to
be provided, maximum permissible speed, length of transition curve and cant gradient.
Limits for maximum cant and cant deficiency are 165 mm and 100 mm respectively. [8]

10. Is gravity goods ropeway a viable alternate mode of transport in Nepal? Explain its

(8]

limitations.
% %k ok



02H TRIBHUVAN UNIVERSITY Exam. Regular / Back,

INSTITUTE OF ENGINEERING Level BE Full Marks | 80
~ Examination Control Division, | Programme | BCE Pass Marks | 32
2069 Bhadra Year/Part | IV/II Time 3 hrs.

Subject: - Transportation Planning and Engineering (EG785CE) (Elective II)

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

AN NI NN
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.

a) Write down the steps of implementation of road transportation projects in Nepal.

Describe the role of Department of Roads. [6+2]

b) 'Transportation Planning is continuous process' elaborate the statement. Write down
the differences between short term and strategic planning. [4+4]

2. a) Differentiate urban and regional planning. Write down the difficulties in the 'freight
demand estimation. [2+6]
b) Define the elasticity based model. Explain the Origin -Destination Survey. [2+6]

3. a) What is trip generation? Total trips produced in and attracted to the three zones A, B,
C of a survey area in the design year tabulated as:

Zones | Trips produced | Trips attracted
A 1500 1200
B 1200 2000
C 2000 1500

It is found that trips between two zones are inversely proportion to the second power
of the travel time between zones, which is uniformly 25 minutes. If the trip
interchange between zones B and C is known to be 600, calculate the trip intercharge

between zones A and B, A and C, B and A and C and B. [2+6]
b) Describe the initiations for the development of railways and water transport in Nepal.
Write down the application of 'Logit model' in urban transport modeling system. [4+4]

4. a) Describe the effect of 'head wind' and 'tail wind' during the landing and take-off.
Make a neat sketch of an aircraft showing its component. [4+4]

b) Make a typical layout plan of an airport. Calculate the corrected length of runway for
the given condition:
e Reference temperature for the airport site is 18°Celcius
e Basic length of runway is 980 m
e Altitude above mean sea level is 600m
e Runway Gradient is 0.20% [2+6]

5. a) Make a typical cross of single line BG railway track. Make a sketch of left hand turn-
out of railway track. [4+4]

b) Calculate the superelevation and maximum permissible speed for a 2° curve on a high
speed BG track with the following data: [8]
Maximum sanctioned speed = 140 kmph
Equilibrium speed = 75 kmph
Booked speed for goods train = 45 kmph
6. Write short notes on: (any four) [4x4]

a) Factors affecting mode choice

b) Generation of alternatives

¢) Wind rose, cross-wind component, wind-coverage
d) Types of gradients in railways

e) Classification of rural transport network in Nepal

% ok %k



02H TRIBHUVAN UNIVERSITY Exam. Regular / Back
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCE Pass Marks .| 32
2068 Bhadra Year/Part |IV/II Time 3 hrs.

Subject: - Transportation Planning and Engineering (Elective II)

v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt any Five questions.

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1 a. Elaborate the statement ‘Transport planning is the continuous process’. Describe transportation
network and their characteristics . [8]
b.  Explain that ‘the travel demand is dependable to the population growth & its economic activities'.
Make a sketch of Land-use and transport cycle (8]
2 a. Describe the ‘economic location theory’. Mention the factors affecting the relative desirability of a
location of an economic activity. [8
b.  What are the major transportation problems in urban areas? How they can be solved by conventional
approach? (8]
3 a On a BG route involving high speed, a 100 m transition curve has been provided and a superelevation
of 70 mm has been managed. The degree of curve is 1.5 and the maximum sanctioned speed for the
curved section is 160 kmph. Determine maximum permissible speed on the curve. (8]
b.  Calculate the superelevation for 1.5° curve on a high speed BG track with the maximum sanctioned
speed of 120 kmph, equilibrium speed is 75 kmph and speed for goods train is 50kmph. 8]
4 a Write down the factors affecting the airport site selection. Describe the use of Wind-Rose diagram in
runway orientation. 8]
b. Basic length of runway is 1200 m. The airport site has an elevation of 600 m. Its reference
temperature is 20.0° C. If the runway is to be constructed with an effective gradient of 0.25%,
determine the corrected length of Runway. (8]
5 a. What are the major types of transportation survey? What are the types of information to be collected
during road-side interview method? 8]
b.  What are components of an aircraft? Describe them with neat sketch. 8]
6 Write short note on: (any Four) [4X4]
a.  Gravity model
b.  Cross wind component and Wind coverage
c. Left hand railway Tum-out
d.  Rolling stock of railway
e.  Momentum and Pusher gradient

% % 5k
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INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCE Pass Marks | 32
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4

Subject - Transportation Planmng and Management (Elective I)

Candldates are requlred to give their answers in their own words as far as practicable.
Attempt any Five questions.

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

AN NN

. e
e

1 a. Whatisthe scope of transportation planning? Define accessibility and mobility.

(8]

Basic length of runway is 1200 m. The airport site has an elevation of 700 m. Its reference
temperature is 18° C. If the runway is to be constructed with an effective gradient of 0.15%,

determine the corrected length of Runway.

(8]

2 a. What is the 'travel demand'? Describe the steps of travel demand forecasting model for Urban

transportation planning?

b. What is the importance of O-D study? Describe the use of O-D data in the transportation

planning? Describe the data to be collected by home interview method.

(8]

(8]

3 a. What is evaluation of alternatives? Mention the principles for generating alternatives during

transportation planning?

(8]

b. What are the organizations involved in planning in Nepal? Describe the role Department of

Roads as an implementing agency.

4- a. What are factors to be considered during site selection of an airport?

(8]
(8]

Total trips produced in and attracted to the 3 zones A, B, Cof a survey area in the design year is

tabulated as:
zones Trips produced Trips attracted
A 1200 1400
B 1500 1200
C 1400 1500

(8]

It is known that the trips between two zones are inversely proportion to the second power of the travel
time between zones, which is uniformly 15 minutes. If the trip interchange between zones B and C is

known to be 500, calculate the interchange between zones Aand B,Aand C,Band Aand C and B

5§ a. Calculate the superelevation and maximum permissible speed for 3 degree curve on a high speed BG

track. -
a. Maximum sanction speed = 130 kmph
b. Equilibrium speed = 85 kmph
c. Speeds for goods train = 50 kmph

@8l

b. What are the component parts of rolling stock of railway? Calculate the material requirements

for one Km of BG railway track.
6 Write short note on: (any Four)

Right hand turn-out

Railway stations: functions and types
Advantages of air transportation

Jet engine

Gravity model

oo T
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06R TRIBHUVAN UNIVERSITY Exam. Regular / Back
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCE Pass Marks | 32
2068 Chaitra Year/Part [ IV/I Time 3 hrs.

| Subject: - Transportation Planning and Engineering (Elective I)

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

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

1 a Listoutthe rdsponsible agencies for planning in Nepal and mention their roles for planning. 2+
b. 'Describe the scope of transportation planning in brief. [2+6)

2 a Whatis difference between urban and regional Planning? Describe the ‘economic location theory’ and factors affecting
the relative desirability of a location. [2+6]
b. . List out the methods of transport survey. Explain the home interview method. [2+6]
.3 a  Total trips produced in and atiracted to the three zones A, B, C of a survey area in the design year tabulated as:

Zones Trips produced Trips aftracted
A ~ 4000 2000 i
B 3000 4000
C 2000 3000

It is known that the frips between two zones are inversely proportion fo the second power of the travel ime belween
zones, which is uniformly 20 minutes. If the trip interchange between zones B and C is known to be 900, calculate the trip

interchange between zones Aand B, Aand C, Band A and C and B. I8}
b.. Make a flow chart of ‘Urban Transport Planning Process'. Describe the application of logit model in urban transport
mode!ing system. {4+4]
4 a. Whatare the components of an aircraft? Make a neat sketch of an aircraft. i8]
b. Make alayout plan of an airport. Calculate the corrected length of runway for the given conditions:
¢ Reference temperature for the airport site is 200 Celcius
o Basic length of runway is 1280 m
»  Aliitude above mean sea level is 900 m - -
¢ Runway Gradient is 0.25% [81
5 - a  What are the components of rolling stock of railway? Make a sketch of right hand tum-out of railway frack.
. [4+4]
b. Calculate the superelevation and maximum permissible speed for a 20 curve on a high speed BG track with the folkiw‘ing;
data: e
~  maximum sanctioned speed = 150 kmph
- equilibrium speed = 80 kmph o
. Ui —  booked speed for goods train = §5 kmph I8
Iy "/l;‘@ig - ) K
'8 Write short note on: (any Four) ' [4X4)

a. Factors affecting trip generation

b. Cross wind component, wind coverage & wind rose
;¢ Evaluation criteria of transportation projects
d. Types of railway stations
8. Transportation systems in Nepal

kKK
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04H TRIBHUVAN UNIVERSITY Exam., Regular/Back
INSTITUTE OF ENGINEERING | Level BE Full Marks | 80
Examination Control Division | Programme | BCE Pass Marks | 32
2067 Mangsir Year /Part | IV/II Time 3 hrs.

Subject: - Transportation Planning and Engineering (Elective II)

AN NN

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

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

S

What are main organizations involved in planning in Nepal? Describe the role of executing
agency (line Ministry)
What is Transport Planning? Describe the scope of Transport Planning.

Describe the model connecting vehicles, infrastructure and passengers for the planning of
passenger movement.

What are the major transportation problems in urban areas? How they can be solved by
conventional approach?

What are the major types of transportation survey? Describe the Road Side Interview
Surve
Consnger a zone with 300 households with a motorcycle and 200 households without
motorcycle. Assuming we know the average trip generation rate of each group:

e Motorcycle owning household produce: 6 trips /day

e Household without.motorcycle produce: 3 trips /day
Calculate the total trips after 15 years when all houses will have a motorcycle. Assume
income and population remain constant.

What are the component parts of an aircraft? Describe them with neat sketches.

Basic length of runway is 1520 m. The alrport site has an elevation of 750m. Its reference
temperature is 22.5° C. If the runway is to be constructed with an effective gradient of
0.20%, determine the corrected length of Runway.

On a BG route involving high speed, a 100 m transition curve has been provided and a
superelevation of 70 mm has been managed The degree of curve is 1, 5° and the maximum
sanctioned speed for the curved section is 160 kmph. Determine maximum permissible
speed on the curve,

What are the component parts of railway track? Describe their functions. Make a sketch of a
single line railway track cross-section.

Write short note on: (any Four)

oo Te

Facilities for ‘Airport Terminal Building’

Left hand railway Turn-out

Minimum turning radius of aircraft

Railway stations ‘

Cross wind component and Wmd coverage
skekesk



05G TRIBHUVAN UNIVERSITY Exam. Regular/Back
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCE Pass Marks | 32
2067 Ashadh Year/Part [ IV/I Time 3 hrs.

Subject: - Transportation Planning and Engineering (Elective I)
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Candidates are required to give their answers in their own words as far as practicable.

Attempt any Five questions.

The figures-in the margin indicate Eull- Marks:

Assume suitable data if necessary.

a.  Define transportation planning. Describe transportation network and their characteristics .
b.  How land-use affects on the travel demand? Describe Land-use and transport cycle

a.  Importance of ‘Center place studies and geography of concentration'?

b.  What are the major transportation problems in urban areas? How they can be solved by conventional

approach?

a.  What are the major types of transportation survey? What are the types of information to be collected

during home interview method?

b.  Calculate the superelevation for 20 curve on a high speed BG track with the maximum sanctioned

speed of 140 kmph, equilibrium is 85 kmph and speed for goods train is 50kmph.

a. What are the advantages of air transport? Describe the use of Wind-Rose diagram in runway

orientation.

b.  Basic length of runway is 1280 m. The airport site has an elevation of 750m. Its reference temperature
is 20.00 C. If the runway is to be constructed with an effective gradient of 0.20%, determine the

corrected length of Runway.

a.  Ona BG route involving high speed, a 120 m transition curve has been provided and a superelevation
of 80 mm has been managed. The degree of curve is 1.5 and the maximum sanctioned speed for the

curved section is 170 kmph. Determine maximum permissible speed on the curve.

b.  What are the different types of stations used in railway? Make a sketch of a single line railway track

cross-section.

Write short note on: (any Four)
a.  Cross wind component and Wind coverage
b.  Three controls: Aileron, Elevator & Rudder
¢.  Left hand railway Tum-out
d.  Rolling stock of railway
e.  Airport site selection
ok ok k
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TRIBHUVAN UNIVERSITY Exam. Regular/Back
INSTITUTE OF ENGINEERING Level BE Full Marks 80
Examination Control Division | Programme BCE Pass Marks = 32
2066 Magh Year/Part | IV/II Time 3 hrs.

Subject: - Transportation Planning and Engineering (Elective II)

v" Candidates are required to give their answers in their own words as far as practicable.
v' Attempt any Five questions.

v The figures in the margin indicate Full Marks.

V' Assume suitable data if necessary.

\ .
1 a. Define Transportation Planning. Describe ‘Land-use Transportation Cycle’. (8]
b. Find out the length of transition curve for a four degree BG circular curved track having a
cant of 15 cm. the maximum permissible speed on the curve is 90 kmph. Find out the shift
and offset at every 15 m interval of the curve. (8]
2 a. Write down the importance of central place studies and geography of concentration. (8]
b.  What are major types of ‘Transportation Survey’? Describe the data to be collected by home
interview method. (8]
3 a. Make aschematic diagram of Urban Transportation Planning Process. [8]
b.  Describe the transportation systems in Nepal. What are the constraints to the development of
each modes of transportation? (8]
4 a. What are factors to be considered during site selection of an airport? [8]
b. Basic length of runway is 1280 m. The airport site has an elevation of 750m. Its reference
temperature is 20° C. If the runway is to be constructed with an effective gradient of 0.25%,
determine the corrected length of Runway. [8)
5 a. On a BG route involving high speed, a 120 m transition curve has becn provided and a
superelevation of 80 mm has been managed The degree of curve is 1° and the maximum
sanctioned speed for the curved section is 170 kmph. Determine maximum permissible
speed on the curve. [8]
b. What are the component parts of rolling stock of railway? Calculate the material
requirements for one Km of BG railway track. (8]
6 Write short note on: (any Four) [4X4]
a.  Advantages of air transportation
b. Jetengine
¢.  Railway stations: functions and types
d. Right hand turn-out
e.  Gravity model

%%k %k
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TRIBHUVAN UNIVERSITY

04G . Exam. Regular / Back
. INSTITUTE OF ENGINEERING Level BE Full Marks | 80
- Examination Control Division | Programme | BCE Pass Marks | 32
2066 Bhadra Year /Part [ IV/I Time 3 hrs.

Subject: - Transportation Planning and Engineering (Elective 1)

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

v Attempt any Five questions.

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. .a) What is traneportation planning? Explain Land—use Transport cycle. [8]

b) Total trips produced in and attracted to the three zones A B, Cof a survey area in the desxgn year ‘

tabulated as:

Zones Trips produced | Trips attracted
A 3000 ' 2000
B 2000 1000
C 1000 3000

It is known that the trips between two zones are inversely proportion to the second power of the trave]
" time between zones, which is uniformly 20 minutes. If the trip interchange between zores B and C is
known to be 700, calculate the trip interchange between zones A and B Aand C,B and A and C and

B. [8]
2. a)'_What are Component parts of rolling stock of railway? Describe.them in short. [8]

b) Make a flow diagram of four step urban transportation modeling system. [8]

3. a) Basic length of runway is 1280 m. The airport site has an elevation.of 1000 m. Its reference
temperature is 20 degree Celsius. If the runway is to be constructed with an effective gradient of

0.3%, determine the corrected runway length. [10]

b) What are the component parts of an aircraft? Make.a sketch showmg minimum turning radius of an

alrcraft [6]

superlevation of 80 mm has been managed. The degree of curve is 1.5 °
" speed for the section is 160 kmph. Determine maximum permszIble speed [10]

b) Make a sketch of a cross section of runway showing its typical dlmensmns Make a general Jayout

of airport showing its parts. [6]

5. a) Write down the six principles of development of a set of alternatives. [8]

b) What are the types and methods of transportation survey? Describe home interview survey in

detail. [8]

6. Write short notes on (any four)

Left hand Railway turn-out
Characteristics of transportation network
Airport terminal facilities
‘Railway stations

Transportation systems in Nepal

° a0 op

a) On a B. G route involving high speed, a 110 'm transition curve has been provided and a
and the maximum sanctioned
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Examination Control Division | Programme | BCE Pass Marks | 32
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* Subject: - Urban and Regional Planning (Elective I)
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Candidates are required to give their answers in their own words as far as practicable.

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

What do you understand by Human settlements? What are the factors responsible

~ for human settlement?

What do you understand by urbanization? Discuss the urbanization trend in Nepal?
What are the regional planhing theories? Explain the central place theory?

As an urban planner, how do you see the urban issues and problems? What shall be
your efforts in solving these issues?

In the context of Nepal, how do you understand by land readjustment as an urban
planning tool? Describe advantages and disadvantages of this planning tool?

Project population for each development region for 2005, 2010, 2015 from the
following information by using arithmetic, geometric and exponential function :

Development Population Population Growth
region 1991 2001 rate
Eastern 4446749 5344476 2.02
Central 6183955 8031629 2.99
Western 3770678 4571013 2.12
Mid western 2410414 3012975 2.5

Far Western 1679301 2191330 3.05

T

" (6+10)

(6+10)

(6+10)

(6+10)

(6+10)

(16)
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Subject: - Urban and Regional Planning (Elective I)

DN

-

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. -As anyrban planner how do you see the urban devetopment opportumtzes and (10+86)
, pmbiems in Nepai'? What shaﬂ be your: strategy in solvmg such problems?

. What do you. understand by houstng’> Expiam the cancept Janata Aawash Program® (4+6+6)
_of Nepal- Discuss the merits: and dements of mfcrmal housmg in’ Nepai

. Nhat is Human settlement? Dlscus the phys'lcal compcnems of human settlement (2+8+6)

an settlements .

L What is transportat;on system in 5thé cantext cf reglonat development? Explain the (6+1 0)

different modes of trans;)ortatloh system for sustainable development of regions of
Nepal -

. Asan'urban planner, what do you understand by urban land use? Describe various ~ (6+10)

factors that determine land use.

.. ‘Project. populahon for. three deVeiopment reg:ons fc}r 2015, 2020 from the fouowmg (16)
infon‘nahon by usmg arithmettc' gecmetnc and expanentrat function : '
ﬁevelopment Populatmn 2601 f Popuiatmn Growth
region o v o201 - rate
Eastern . _'4446749'] o 5344476 2.02
_Western  © | 3770878 - - 4571013 o212
Far Western | 1679301 | 2191330 | 305

kK%K
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04D TRIBHUV AN UNIVERSITY " [Exam. Regular / Back
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BCE Pass Marks | 32
2066 Bhadra Year /Part [ IV/I Time 3 hrs. -

Subject: - Computational Structural Mechanics (Elective D

v' Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt any Four questions.

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

1. A What do you mean by tensor? Evaluate 8;b; and 6;;F; [10]
ij“j ijtik

B. Evaluate the Invariants |y, |, and |3 for the stress tensor o;j given below. Find principal
stress tensor. Also show that the invariants of given tensor and principal tensor is same. [10]

6 -3 0
oj={-3 6 0
0 0 8

2. A A three span beam ABCD is made of mild steel with initial modulus 200 GPa. Node A is
fixed and node B, C and D have vertical roller as boundaries. The span AB, BCand CD are 5m, 4
m and 3 m respectively. There is uniformly distributed load of 40 KN/m over the span CD and
point load of 100 KN at the mid span of BC. The whole span is made up of ISMB 250 with
following properties. Analyze the beam using direct stiffness method and draw free body

diagram and bending moment diagram. [10]
B. Analyze the unidirectional collinear spring system shown below. All the springs have
stiffness 200 KN/mm. (101
100 KN
aa D
%
7
7
_ A B8
v' v' C D [1.24 m—fe-1.24 m—|
3. Determine the support reaction and member end forces of the truss system shown above.
Assume supports A and C settle down by 5 mm each. [20]
Member | Length (m) | Area (mm?) | E (KN/mm?) ‘
AD 1.80 1200 200
BC 1.30 1000 | 200
CD 1.80 | 1200 200




4. A. List out the different methods to consider skew boundary conditions. Describe one of
them with suitable numerical example and sketches of any truss structure.
B. A simply supported beam AB 6 m long has elastic rotational spring with stiffness 0.15

[10]

El/radian clockwise at the centre of span C. In span BC there is uniform load intensity of 60

KN/m and in span AC there is concentrated load of intensity 240 KN at the center of span. The
material is mild steel and section is ISMB 250 with following properties for both spans.

Section

Unit
weight(KN/m)

Area (mm?) | E (KN/mm?)

Moment of
Inertia (cm?)

ISMB250

4755 200

5131.6

5 A The structure shown below is symmetric. Decompose the load into symmetric and anti-
symmetric components and sketch the sub structures for symmetric and anti-symmetric

0.373

response. All elements have equal EA.

100 KN

50 KN

(10]

(10]

B. Atwo-span continuous beam has three degrees of freedom as U, U, and Us; and the two
spans have total potential energy expressed as:
my = 1202 + 18U, U, + 20U% — 2U, — 3U,
1, = 6U2 + 8U U, + 10U — 5U, — 7U;
Determine the stiffness equation and also the values of U;, U, and Us.

(10]
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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.

g

1 What are the advantages of Ropeway transportation in comparision to other modes

of transportation.

[6]

2. Social and economic feasibility should precede the technical feasibility in Gravity
Goods Ropeway. Elaborate the statement. Discuss the major social and economic

factors that need to be considered during the feasibility study of the Gravity Goods

Ropeway.

3.a) Draw a neat sketch of a wire rope and label its components. Explain the
function of core in wire rope and differentiate between various types of cores.

[8]

(5]

b) What does lay refer in the wire ropes? Distinguish between the Lang lay and [5]

ordinary lay wire rope with neat sketch.

4. The following is the schematic diagram of a Gravity Goods Ropeway. Derive

equations to obtain the acceleration of the moving trolleys where M1 and M2 are the
mass of the downward and upward moving trolley respectively.

(6]



10.

11.

12.

Derive an equation for obtaining rope Geometry in Ropeways. Write down the

relationship between the rope length and the maximum rope sag. (8]
Determine the maximum weight the ropeway with the following features can safely
-carry-in-all- the leading-conditions [10]
Saddle to Saddle vertical distance : 449m

Saddle to saddle horizontal distance : 1010m

Diameter of the track rope : 12mm

Diameter of the haulage rope : 9mm

Angle made by the track rope at the upper saddle at the dead load condition (B)
: 32 degree

The unit weight of track rope and haulage rope are 0.59kg/m and 0.301kg/m
_respectively. Consider the wind load corresponding to 160km/hr

In the above GGR, calculate minimum height of anchorage block necessary at
bottom station if the length and breadth of the block is limited to 3.2m and 2.2m
respectively. Consider that the track rope is directly anchored to the block. Assume

all the necessary data. [7]
List major items you need to consider in the estimation and costing of Gravity
Goods Ropeway (51
What are the general safety precautions to be observed in the Gravity Goods
Ropeways? [4]
Explain the wire rope erection procedures briefly ['5]

What are the major defects in wire ropes? How are the following tests conducted?
What are their importance ? (5]
a) Reverse bend test b) Torsion test

What is pre stretching? How is it carried out? Why is pre stretched rope preferred in
the Ropeways? : (6]

% % %
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Subject: - Disaster Risk Management (Elective II) (CE78506)

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

All questions carry equal marks.

Assume suitable data if necessary.

L NENENEN

"y

What are the key factors to be considered while planning the rehabilitation and
reconstruction works after a major disaster, refer EQ 2015 of Nepal. Mention the different
phases of disaster management.

2. Explain how search and rescue operation have to be carried out in the case of collapse of
buildings due to earthquake and landslide. What precautionary measures have to be taken
in the search and rescue schemes in case of structural damages and mass movements?

3. What kinds of natural disasters are common to Nepal which poses the greatest threat to
life and property? ‘

4, Explain cluster approach for disaster risk management. List out the assessment types and
techniques to mitigate the disasters. -

5. How do you protect human rights in disaster situation? How do you protect the rights of
vulnerable groups and the children? Explain the managerial aspect of land and property in
disaster situation. Also explain the possible risk to corruptions in the disaster risk
reduction activities.

What is disaster risk management? Differentiate DRR and DRM.
7. Define hazard risk vulenarabilities and mitigation.

Distinguish disaster with emergencies. Explain the role of social economic dimension in
vulenarability.
9. List the disaster management circle. Describe the pre disaster activities.

10. What is Risk assessment and risk analysis? Describe the different types of risk analysis
method.

Aok
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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.

A{ﬁilplain the following terms: deterministic process, white noise, marginal distribution, parsimony of
parameters [4x2]

2/ Define the univariate and multivariate time series and stationary and non-stationary time series
data. [2+2]
3. The duration of a monsoon storm X is a random variable whose probability density function
is given by [2+2+2]
f(x) =kx? for 0 S x< 6h : '
=k(12-x)% for 6h < x < 12h
=0 elsewhere
Find the value of k. What is the probability that the duration of the storm is between 6h to 9h.
3 What is the probability that the duration of the storm is bethn 6h to 9h glven that the storm
has lasted from 6h? '*\

fv

Dty e Y / 1 ;
4 /ﬁoer ne central limit theorem. How is this: concéspt useful foxﬂthe arrﬁw:ts 6fhydro!ogical time series
data? [2+2]

ﬁ #he ‘annual runoff of a stream is modeled by a normal distribution, with mean = 4100 m3/s and
standard deviation = 750 m*/s. Find the ranges which is symmetrical about mean within which the
runoff will lie with a probability of 0.5. Also, compare the range using Chebyshev’s inequality concept
and comment on the result.

For normal distribution, take Z= 0.675 for F(Z) =0.75 and Z = -0.675 for F(Z) =0.25. [4+4]

SMat is autocorrelation analysis? How is it useful for the investigation of the time series data?
[2+6])
Vw/ @Btain the parameters of AR(2) model from Yule-Walker equation. Also, discuss the condition of
stationarity and the nature of autocorrelation function of AR(2) model with sketches. [2+2+4]

6'«{@}Sow that the autocorrelation function for MA(m) model is
- - Bk+ﬁ1ﬁk+1+323k+z* 24+ Bk Bm)
Pr (1+BE+B3+-+B3)
Where py, = autocorrelatlon coefficient for lag k, m = order of model and 8 = parameter of model. [8]

7. @fBxplain the Thomas-Fiering model for generating seasonal flows (8}

suming an ARMA(1,1) model is a good fit to describe the normally distributed annual
flows of a stream whose mean, standard deviation, first and second serial correlation
coefficients of observed annual flows of a stream are estimated to be 1210 Mm3, 570Mm3,
0.535 and 0.463 respectively. Generate a sequence of 3 annual flows using the following
independent standard normal random numbers 1.123, - 0.821 and -0.342. [10]

/Q? Generate a chain of 6 uniformly distributed random numbers in the range 0 to 0.999 using the
mixed congruential generator. Take multiplier = 361, increment = 56377, modulus = 10° and
seed = 42765. : 18]

* k¥
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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. Differentiate between deterministic and random process. (3]
2. What is trend in time series? Discuss two methods for the detection of trend. (1+4]
3. (a) Discuss the methods for the selection of proper probability distribution. (6]
(b) The probability density function of a random variable is given by (6]
f(x)= 5x(1-x) for O<x<1
=0 elsewhere

Find the probability that x will take on a va.lue within 2 times standard deviations of the mean and
compare it with the lower bound provided by Chebyshev's inequality.

4. (a) Define autocorrelation with relevant equations? How is it useful for the investigation of
independent process ? ' [3+5]

(b) The first serial correlation coefficient of MA(1) process is 0.27. Compute the parameter and variance
of the process. Take the variance of random variable = 1.5. {2+2]

5. (a) Starfing from Yule-Walker equation for AR(m) model, obtain the parameters of AR(1) and AR(2)

model. Also explain the nature of autocorrelation function of AR(1) model with sketches. [2+243]
(b) Classify the following process as AR, MA or ARMA and compute first four serial correlation ‘
coefficients. [1+8)

(Xt — 1) = 0.7(X;—, — p) + e, — 0.5¢;y

6. (a) Explain the Thomas-Fiering model for generating seasonal flows. \ (8]

(b) The mean, standard deviation, first and second serial correlation coefficients of observed annual
flows of a stream are estimated as 450 Mm?, 130 Mm?, 0.7 and 0.45 respectively. Generate a sequence
of 5 annual flows assuming that the flows are normally distributed and taking the chain of 5 standard
normal random numbers as 1.235, 0.596, -0.813, 0.819, -0.056. Use AR(2) model. [10]

7. (a) Explain the central limit theorem method for the generation of normally distributed random

numbers. (6]
(b) Using the sequence of uniform random numbers in pairs given below, obtain the sequence of normal
random numbers using Box-Muller method. (8]
Uy u; '

0.576 0.249

0.588 0.322

0.470 0.670

0157 . 0350

sk ok
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Candidates are required to give their answers in their own words as far as pract1cable
Attempt All questions. :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. :

1. List the applications of time series modelling in water resources engineering.

N

What is stationarity? Discuss the approach for testing stationarity of time series.

3. a) Explain the methods for the determination of parameters of probability distributions.

b) The annual rainfall at a place is found to have a mean 740 mm and standard deviation
400 mm. Find the ranges within which the rainfall will lie with a probability of at
least 0.5. Use Chebyshev’s inequality.

a) What are different types of periodic series? Describe each of them in brief.

b) For MA (2) process, following data are given: r; = 0.36, r, = —0.2. Compute
parameters B; and ;.

a) Discuss the nature of autocorrelation function of AR(1) and AR(2) model with
sketches.

b) Classify the following process as AR, MA or ARMA and compute first four serial
correlation coefficients.

Xi—p) = 1.3(Ke-1 — ) = 0.5(X-2 — p) + e
a) What is spectral analysis? How is it done? Explain with relevant equations.

'b) The 5(_, Sy, I'1, I of the observed annual flows of a stream are estimated as 875 Mm>,

262 Mm’, 0.8 and 0.46 respectively. Generate a sequence of 3 annual flows assuming
that the flows are normally distributed and taking the chain of three uniform random
number as 0.3781, 0.63702, 0.98343. Use AR(2) model

Obtain 2 normal random numbers from the sequence of following uniform random
numbers using central limit theorem method.

0.637, 0.301, 0.386, 0.988, 0.855, 0.023, 0.351, 0.949, 0.665, 0.705, 0.376, 0.435
Explain the following:

Method of maximum likelihood for estimation of parameters, test of assumptions of AR

‘models and Parsimony of parameters.

* %k
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[1+4]

B3]
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(4]
[6]

[3+4]

[1+8i

[2+6]

[11]

[6]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Five questions. :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) The term climate change and sustainable development is burning issues these days.
Explain how EIA has come forward as an effective tool to tackle these issues.

b) Differentiate between IEE and EIA. What are the major environment screening
criteria in Nepal?

a) Give proper linkage of EIA and project cycle. List out the different aims of
environmental scoping.

b) What is the objectives of scoping in EIA process. How do you prepare TOR for EIA
process briefly describe with an example.

a) What is the purpose of baseline studies? Describe about environmental setting for
baseline studies.

b) A cement factory burns 5 tonnes of coal per hour and discharge the combustion
products through a stack having a physical height of 75 m. Predict the impact of SO,
emission on environment at 1000 m downwind and at a lateral distance of 400 m on
either side of plume from chimney. Note that sulfur content on coal is 4%. Wind
speed at top of the chimney is 6 m/sec. Atmospheric pressure is 1000 mb. Inside
diameter of chimney is 0.9 m. Stack gas exit velocity 12 m/sec. Stack gas exit
temperature and air temperature are 140°C and 25°C respectively. Take oy =120 m

and o, =85 m.

a) Discuss the impact evaluation technique. A largely poorly controlled brick factory has
a stack 75 m high, it is currently emitting 127 g/s of SO,. Estimate the ground level
concentration of SO, from this sources at a distance 3 KM directly downwind when
the wind speed is 6 m/s at top of stack and the stability class is C (Take horizontal
dispersion and vertical dispersion coefficient is 280 m and 170 m respectively).

b) What is EMP? Highlight the objective of environmental monitoring. What are the

[8]
[3+5]
[5+3]

(8]

[4+4]

(8]

(8]

different types of monitoring carried out in EIA? [2+2+4]

a) Explain different types of environment protection measures (EPMs).

b) It is said that ‘The beauty of EIA is public participation’. Explain the statement. Who
are stakeholders involved in EIA process?

Write short notes on:

a) Method of impact evaluation techniques
b) Environmental Auditing

c) EIA Review

d) Project Cycle of EIA

% % %

(8]

[4+4]
[4x4]
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Attempt any Eight questions.

All questions carry equal marks.

Assume suitable data if necessary.

DN NN

Describe how EIA process it is linked with the project life cycle with suitable example of
new hospital construction project.

Pk
.

2. Explain the various steps involved in Initial Environmental Examination of a bridge
project of 18 m long.

3. Explain the process for scoping exercise in brief when you are selected as a team leader
for EIA of hydropower project of 50 MW.

4. What do you understand by base line information? Explain methods of collecting the
baseline. data for road in hill areas.

5. State and discuss different methods of impact prediction and compare them briefly.

6. The sewage of Pokhara municipality area is to be discharged in to Seti river. The quality
of sewage produced per day is 2 million litters having BOD is 250mg/l. If the discharge
in the river is 225l/s and its BOD is 10 mg/l. Find BOD of resulting mixture. Determine
quantity of sewage that can be safely discharge in Seti, if it is desired not to give
permission to raise BOD more than 5 mg/l in Seti River?

7. Define mitigation measures. Describe various types of mitigation measures to be adopted
with suitable examples from a road construction project in hill area.

8. Explain briefly the various activities involved in report review and decision making
process. Also mention various auditing parameters used for a water supply project.

9. Describe benefits and flaws of public involvement in EIA process. Discuss difficulties
and constraints in public involvement and stakeholder consultation.

* %k %k
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v' Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt any Five questions.

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. a. Explain about the types of impacts in the environment with examples due to execution
of projects. 3)
b. How do you link between the project cycle and EIA? Hlustrate. ¢))

2. a. Assume that a housing project is being planned in your locality. What types of baseline
information do you need to collect? Enlist the major environmental parameters of the project

area for which baseline information require to be assessed. (4+4)

b. What type of environmental assessment is needed (as per EPR) for a hydropower project of
installed capacity of 6 Mega watts? Differentiate between IEE and EIA. (3+5)

3. a. Mention the content of public notice during scoping in Environmental Assessment. Enlist the

components of TOR. (3+5)
b. Define screening process. Describe its importance and criteria. 8)

4. a. State various methods of impact prediction and discuss briefly any three methods. (2+6)
b. Describe about the Environmental Evaluation System (EES) with examples. 8

5. a. Why public participation is one key factor during E1A? How is it conducted? (4+4)
b. Describe about the Environmental Monitoring with its process and stages. (8)

6. a. A factory burns 4 tons of coal/hr and discharges the combustion products through a stack
with effective height of 80 m. The coal contains sulfur content of 5.5%, and the wind

velocity at the top of stack is 7.5 m/s. The atmospheric conditions are moderately to

slightly unstable. Consider 6y and 6, as 220m and 185 m respectively. Predict maximum

G.L. concentration of SO; at 1500 m downwind and 600 m crosswind direction. (8)
b.  Write short notes on any two. (4x2)
i. EIA Review

ii. Environmental Protection Rules

iii. Scoping in E1A

*okk
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a) Define EIA. Describe the function and limitation of EIA in brief. [2+6]

b) Differentiate between IEE and EIA process on the basis of their objectives and
Nepalese legal process. [8]

2. a) What are the methods of analyzing alternative proposals? Also, illustrate about
unranked paired comparison technique, both simple and complex. [8]

b) Describe about the methods of impact prediction, and also discuss about methods of
impact identification with suitable examples. [8]

3. a) Describe the objectives of environmental monitoring. What are the types of
monitoring carried out in EIA? [8]

b) What is environmental auditing? Describe the various activities involved in auditing. [8]

4. a) A proposed paper processing mill is expected to emit %2 tonne of H,S per day from a
single stack. The nearest receptor is a small town 1700m northeast of the mill site and
the southwest wind is expected to occur 15% of the time. The stake at the mill must
be sufficiently high so that H,S concentration in the town will not exceed 28 pg/m> on
mass basis at the ground. The physical characteristics of the emission and the ambient
atmosphere are: Gas exit velocity = 20m/sec, Gas exit temperature = 122°C, Stack
diameter at the top = 2.5m, Ambient air temperature = 17°C, mean wind velocity =
2m/sec, Take oy = 80m, oz = 30m and the atmosphere is slightly stable. Determine
the ground level concentration at the point, downwind distance, 1700m and crosswind

distance = 500m. [10]

b) What are the basic principle of public involvement in EIA process? Discuss, in brief,
about types of public involvement in EIA process and its needs too. [6]

5. a) State and explain the types of the mitigation measures that have been brought in
practice in EIA and also illustrate about mitigation measures hierarchy. [8]

b) Explain the importance of scoping and TOR. Also explain the main content of EIA
report. [8]
6. Write short notes on: (any four) [4x4]

a) Environmental Management plan

b) Base line data

¢) Evolution of EIA

d) Direct and indirect impacts of land clearing and road construction activities
e) Geographical study area for EIA study.
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v Attempt any Five questions.

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. a) What are the major functions and benefits of EIA? Describe the various steps
involved in EIA process. (3+5)
b) Write short notes on (i) Selection of geographical study area for EIA and (ii)
_ Linkage of EIA and Project cycle (4+4)
2. a) Define scoping process. Describe the steps involved in carrying out a scoping
exercise. (2+6)
b) [llustrate the meaning of baseline information. Describe its importance, purpose
& list the various physical and socio-economic information that needs to be
collected for a new project. (2+6)
3. a) Define environmental impact. Describe physical, biological and socioeconomic
impacts. (2+4)
b) A brick factory burns 15 tonnes of coal per hour & discharges the combustion
products through a stack having an effective height of 85 m. Predict the impact of
SO, emission on environment at 1000 m downwind & at a crosswind distance of
400 m from the chimney. (Note: SO, concentration over 120 pg/m" will increase
the risk of bronchitis to human receptors.) Take following data:
Sulphur content of coal: 6 %, Wind speed at top of chimney: 5 m/sec, 6, = 175 m
and 6, = 120 m. (10)
4. (a) Describe the importance of impact identification in EIA process. State various
methods of impact identification and describe one method which is most
appropriate for Nepal. (2+4)
(b) A new factory is to be located near a stream flowing through an urban area.
The characteristics of the stream & factory wastewater are as follows:
Items Stream Wastewater
Flow, m*/sec 6 2
DO, mg/1 6 4
Temperature, "C 22 32
BOD:; at 20°C, mg/I 4 225
Take K .po(base 10) = 0.25 per day, K;.50 (base 10) = 0.45 per day, ©, = 1.05 & O, = 1.02, Saturation DO at
20 and 30°C are 9.17 & 7.63 mg/l respectively.

Predict the allowable BODs value of the wastewater that should be permitted to be discharged

in the stream so that a minimum DO of 5 mg/l could be maintained. (10)
5. (a) What do you understand by environmental protection measures? Mention the
hierarchy of environmental protection measures and write about the types of
environmental protection measures considered in EIA. (2+1+5)
(b) Describe the types of environmental audits. What are the activities involved in an
, auditing process? Explain. (4+4)
6. Compare the followings: (4x4)
(a) Direct and indirect impacts
(b) Magnitude and Extent of impacts
(c) Checklist method & Leopold Matrix method
(d) Project level EIA & Legislative EIA
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1. a) Describe the role of project level EIA in achieving sustainable development and its
linkage with project cycle. (8]
VY, b) Describe briefly about the objectives and the importance of ToR and scoping in EIA
process.
2. a) Explain the importance of baseline data collection in EIA, and also discuss about the
impact identification methods. [8]
b) Discuss about the type of impacts and importance of impact prediction, and also
describe briefly the methods used in impact prediction. (8]
3. a) Define Environmental management action plan (EMAP). List out the principles and
procedure to be followed while preparing EMAP. : (8]
b) What are the basic principle of public involvement in EIA process? Discuss i:1 brief
about type of public involvement in EIA process and its need too. (8]
4. a) A thermal plant power bums coal at the rate of 10 tons/hr and discharges the
combustion products through a chimney having effective height of 100m. The coal
has sulphur content of 10%, the wind velocity at the top of the stack is 7m/sec and the
atmospheric condition is slightly unstable. Determine the GL concentration of SO, at
) a downward distance of 120m and at a crosswind distance of 250m. Take o, = 110m,
f W o, = 70m. Also determine the GL concentration in horizontal direction. [8]
b) Explain why impact evaluation is essential in EIA process, and also describe briefly
about the methods to be used while carrying out comparative analysis. (8]
5. a) State and explain the types of mitigation measures in practice in EIA. . (8]
b) 100 cumecs of sewage of a city is discharged in a perennial river which is fully
saturated with oxygen and flows at a minimum rate of 1250 cumecs with a minimum
velocity of 0.15m/sec. If the 5 day BOD of the sewage is 260mg/lit, find out where
the critical DO will occur in the river. Assume:
i) The coefficient of purification of river as 0.4
ii) Coefficient of DO as 0.11 and
iii) The ultimate BOD as 125% of the 5 day BOD of the mixture of sewage and the
river water. What should be the allowable BOD of sewage if a minimum DO of 5
mg/l is to be maintained in the river? [8]
6. Write short notes on:(any four) [4x4]

a)
b)
c)
d)
€)

EIA process
Screening criteria
Evolution of EIA
Environmental monitoring and its type
Environmental auditing and its type
sk ok %k
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V' Assume suitable data if necessary.

1. (a)
Discuss this statement.

(b) Write a note on (i) Environmental impact and its type and (

EIA has emerged as an effective tool for project planning and appraisal.

®)

(5+3)

“Scoping process is an important part of EIA process”. Describe this
statement highlighting scoping’s objectives.

(8)

(b) State the different methods of impact identification. Describe any two
methods of impact identification.

Nepalese legal process.

®)

Differentiate IEE and EIA process on the basis of their objectives and

(6)

ii) Types of EIA

(b) 155 gm/cc of SO, is likely to be emitted from a new proposed industry close

to a suburban area in Kathmandu valley. The wind speed in a winter
morning is 6 m/sec. The effective height of the chimney emitting the flue
gases is 55 m. Predict the ground level concentration of SO, at a downwind
distance of 500 m from the chimney using Gaussian Plume Model. The value

of oy and o; at this distance are 37 m and 19 m respectively.

4 (a) Describe the conceptual approach of predicting impact on surface water
environment. (8
» (b) State and explain various types of mitigation measures. 8)
5 (a) Define auditing and briefly write about types of auditing in EIA. (4)

(b) A new industry is proposed near a stream flowing through a city. The
characteristics of the stream & industrial wastewater are given below:

(10)

Items Stream Wastewater
Flow, m3/sec 12 8
DO, mg/1 5 2.5
Temperature, °C 20 30
BOD:s at 20°C, mg/1 3.5 265
Take Ki20(base 10) = 0.27 per day, Ka.20 (base 10) = 0.43 per day, ©1 = 1.047 & ©; = 1.016,
Saturation DO at 200 C and 25°C are 9.17 & 8.38 mg/1 respectively.

Predict the allowable BODs value of the wastewater that should be permitted to be
discharged in the stream so that a minimum DO of 5 mg/1 could be maintained. (12)

6. Write short notes on: (any four) (4x4)
a) Geographical study area for EIA study ¢
b) Types of monitoring o
c) Methods of Public participation et
d) Environmental management plan Coe s kb
e) . Screening criteria pecaliby

koK
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v" Candidates are required to give thelr answers in their own words as far as practicable.
v’ Attempt any Five questions.
v’ The figures in the margin indicate Full Marks.
V' Assume suitable data if necessary.
1. a) Write a note on political awakemng and emergence of EIA. Also describe the benefits.

and functions of EIA. : [8]

b) Define screening process. Describe objectives of screening and cntena used for
screening. : [8]

2. a) What do you understand by scoping process? Describe the objectives of scoping and

N activities that you carry out during scoping exercise. . [10]

b) What is baseline information? Describe the purpose and method of baseline data
collection in EIA. : ) : - : [6]

3. a) Compare between the checklist and matrix method of impact identification. Which
method would you prefer? Explain. : (8]

b) A settlement is at a distance of 1000m from a proposed site of brick factory. It
consumes 120 tonnes of coal .per hour and discharges the combustion products
through a chimney of effective height of 95m. The sulfur content of the coal is 4%.
Predict the ground level concentration of SO, in and around the settlement. The
horizontal (oy) and vertical (o) plume standard deviation at 1000m downwind
direction is 120m and 75m respectively. The wind speed at the top of the chimney is 4
m/sec. If the recommended ambient SO, concentration is 150 pg/m>, will there be any
impact on the health of people. [8]

4. a) Define mitigation measures. Describe their objectives and the types of mitigation
measures generally considered for new development projects. [8]

b) Explain the various sources of air pollution. Descnbe the conceptual approach of
predicting impact on air environment. o [8]

5. a) Define environmental monitoring. What are the objectives of momtormg? Explam
types of monitoring and activities carried out in monitoring. [10]

b) A paint factory is proposed to be constructed near a relat1ve1¥ clean river flowing
through a city. The average daily flow from the factory is 50m’/day and the average
concentration of C; in the wastewater is expected to be around 25 mg/¢. The C;
concentration in the river is 0.6 mg/¢ and flow rate of river is 3500 m’/day. What
would be the average concentration of C, in-the downstream of the proposed site? [6]

6. Write short notes (any four): - . [4x4]
a) Geographical Study Area
b) Public Participation
¢) TOR and its main components
d) Environmental Auditing
e) Types of impacts '

dokk




a)
b)
c)
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v' Candidates are required to give their answers in their own words as far as practicable.

v’ Attempt any Five questions.

v’ All questions carry equal marks.

v’ Assume suitable data if necessary.

1. a) Explain different types of EIA. What are the functions of EIA?

b) Write a note on (i) geographical study area and (ii) time frame, budget and
organization and personnel involved in EIA.

2. a) What are the various environmental impacts to be considered in EIA? Explain
biological impact.

b) Why scoping exercise is necessary in EIA study? Explain. Describe the steps involved
‘in scoping process.

3. a) What do you understand by baseline information in EIA? What are the major
environmental parameters of the project area for which baseline information required
to be assessed?

b) A brick factory is proposed near a settlement which is situated at a 900m downwind
direction. The factory consumes 225 tonnes of coal per hour having sulphur content of
5%. The effective height of the chimney is 85m. Predict the ground level
concentration of SO, in and around the settlement. The horizontal (oy) and vertical
(o) plume standard deviation is 95 and 150 respectively. Will there be any significant
health impact to the residents if the recommended concentration of SO; is 200 mg/m”.
Take U = 6 m/sec.

4. a) What do you understand by magnitude, extent and duration in relation to impact
prediction? State various types of prediction methods and explain expert judgment
method.

b) Define mitigation measures. Explain various types of mitigation measures considered
in EIA.

5. a) What do you understand-by TOR in EIA? Explain its objects and main components.

b) Define Environmental Management Plan. What are the aims of EMP? Describe the
composition and responsibilities of construction phase environmental management
team.

6. Compare the following:

a) Strategic EIA and Supplemental EIA

b) Social impact and Cultural impact

¢) Checklist method and Ad-hoc method

d) Baseline monitoring and Impact monitoring

7. Write short notes on:

Screening Criteria
Public Participation
Auditing Process
EIA

% %k %
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Five questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. a) Explaih how EIA has emerged as an effective tool for project planning and selection.

b) Explain the various stages involved in carrying out EIA of a new project.
a) Describe how EIA process is closely linked with the project life cycle.
b) What do you understand by IEE process? Explain the methods used for IEE study.

a) A tanning factory is proposed near a relatively clean river. The characteristics of the
river and wastewater discharge are as given below:

Items Unit River Wastewater
Flow m>/s 5 3
DO mg/! 8 2
Temperature °C 33 20
BODs at 20°C mg/] 450 3

Minimum DO to be maintained in the river is 5 mg/l. Assume K;.;0 = 0.15 days"1 and
Kz.20=0.33 days'l, 8; = 1.047, 6, = 1.016. Estimate the maximum BODs value of the
wastewater from the factory that should be allowed to be discharged in the river.
Saturation value of DO at 25°C and 30°C are 8.38 mg// and 7.63 mg/I respectively.

What do you understand by geographical study area of EIA? Describe the various
criteria used to select the study area.

a) Describe the importance of impact identification in EIA process. State the different
methods used for impact identification and describe impact summary matrix method.

Define environmental monitoring. Describe the types of monitoring to be carried out
during a project life cycle.

a) Describe the various components of an Environmental Management Plant. Also

mention the formation of operation phase environmental management team and its

responsibilities.

What do you understand by environmental auditing? Describe types of audits and
auditing procedure to be adopted.

b)

Compare the following:

a) Physical impact and Biological impact
b) Network method and Matrix method
¢) Predictive technique audit and Project impact audit

Write short notes on:

b) Impact prediction methods
d) Baseline Data Collection

ko

a) Environmental prediction in Nepal
c) Public participation in EIA

(8]
(8]
(8}
(8]

[11]

[5]
(8]

(8]

(8]

(8]
[4x4]

[4x4]
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v" Candidates are fequired to give their answers in their own words as far as practicable.
v’ Attempt any Four questions. » :
v’ The figures in the margin indicate Full Marks.
v’ Useof LS. 1893 (Part 1) - 2002 is allowed.
v' Use proper and consistent unit systein.
v’ Assume suitable data if necessary.
1. a) Write down the Gutenberg-Richter Recurrence law. What would be the mean annual
rate of exceedence of earthquake of magnitude M4.5, for a fault with the values given:
a=52andb=1.0. , [5]
b) How the Probabilistic Seismic Hazard “Analysis (PSHA) is different from the
, Deterministic Seismic Hazard Analysis (DSHA)? [5]
% ¢) What would be the return period for the 2% »probability of exceedence in 50 years,
! and 2% probability of exceedence in 500 years? [4]
; \Mind the seismic moment (M,) of a moment magnitude M,, = 7.5 of earthquake. ' [6]
2. a) What are the principal ground motion parameters? Describe in brief how they are
determined or represented. (6]
b) What is response spectrum? Write down the relationships between Duhamel Integral
and different forms of structural responses due to ground motion. 81

c) ,Write down the relationship between energy relezsed and the magnitude of an -~
earthquake. Illustrate the increase in energy due to increase in magnitude. 6]

3. A 3-storey shear frame is shown in figure below with the indicated lumped weights.
Assume the following mode shape matrix and modal frequencnes as the result of the free
vibration analysis. If the" pseudo-velocity response corresponding to the modal
frequencies (natural time periods correspondingly) is as given below: ’ [20]

a) Determine the base shear for each mode by using the design response spectrum.
b) Determine the lateral load at each level for each mode.
¢) Determine the base shear due to all modes using SRSS method.

o | | Nslv-,;;?
W = 1800 kips ‘ 1.000 1.000  1.000

——1-1 . ' | ‘ o
L [¢]=-0._681 -2.380 -4.160 3;3&6?1\&

W, = 1200 klpS '0.350 -1.522 2.584 N
‘ —2 _ ,
15.5 \\c_a, ~ 4w )
’ {0} =438.5} rad/sec . '

W; =1800] kips . I i
' 3 W
25
Pseudo-velocity response: {S,}=1{ 9 ; inch/sec.

5
E—, [TAgUdKe 1espo 1se HieZidls 19l te LJ._L.CU faou aro GviLyj = 1—- u._)ur
: |
0.75 i

P.37
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4. a) Describe in a stepwise procedure how to determine the lateral seismic loads on a

building to be designed using seismic coefficient method using IS 1893 : (Paﬂ 1) - Qanfiié |
2002. You may give an example without parametric calculations. - 2], : f’;’;{
b) The figure given below shows the plan of an one-storey building which could be ! UseJo;
considered as composed of 2-D frames along the orthogonal directions. The roof " Usepr
diaphragm is rigid in its own plane, and the mass of the roof is uniformly distributed. © Assum
The building is subjected to a lateral load of 606 KN, due to earthquake, in y-direction
and passing through the center of mass of the building. Calculate the lateral forces in . a) Lic
the 2-D frames along X and Y directions. 8] : ED—
| : | b)) N
oy = P14yt Y - s
AL ?l e . Stiffness of frame ! ’;g/;
) a:
¢ : 1
- ] 3k Loa) W
4m g dy |
© i |
4k - b) A ;
. ‘ T
4mI : p |
& . :
4ml S ' A .
e 2k ‘ * -
—b~X . ]
, 4m 4m | 4m |
- . = ~ : 'F_“ E =
&
600 KN
Yoym T Ne1Y) f
Stiffness of frame 2k . 4k 4k 2k MaW N X §
. (L9
- \—"\ W\r) ‘)“
5. Write short notes on: (any four) QS“ = (—m& V‘%l«i ({4 5]
a) Torsionally coupled systems oA A ﬁ
" b) Response spectrum analysis for earthquakes Eechn ™ /buil
c) Approximate lateral load analysis of frames n stor:
d) Shear wall and lateral stiffness {_“S“\\, - cm:\,s\‘lﬂ \M‘ﬂ“} des:
e) Seismic waves - ) Mn 5 frar
f) Seismic hazard curves : Coa . i;f
*ok ok . » i dea
‘ f 111
sut
the
roc
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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 Full Marks.

Use proper and consistent unit system.

Use of 1.5.1893 (part 1)-2002 is allowed. _ e

Assutne suztable»data if necessary. = R . o s

. a)

b)

What is plété tectonics? Explain in brief the Elastic Rebound Theory

A maximum trace amplitude of 390mm is recorded by a standard Wood Anderson
seismograph-that has a natural period of 0.8 second, a damping factors of 80% and a

magnification factor of 2800; the seismograph was located on firm ground at.a

distance of exactly 100Km from the epicenter of the earthquake. Based on these
assumption, determine the Richter Magnitude. What would be the Richter Magnitude
if the amplitude is 9300mm?

During a major earthquake, the depth of fault rupture is estimated to be 20Km, the
length of surface faulting is determined to be 450 Km, and the average slip along the
fault is 2.4. Based on these assumptions, determine the seismic moment and the
moment magnitude of the earthquake. Use shear modulus equal to 3.125x10'° N/m?.

What is a fault? Describe with neat sketches different types of faults.

What are seismic waves? Write the salient features of different types of seismic wave. ’

What are the approximate typical velocities of these waves?

Using a deterministic Seismic Hazard Analysis, Compute the Peak Ground
Acceleration (PGA) at the site shown in the figure below. The site is located in the
vicinity of 3 independent seismic sources, the locations of which with respect to the
site are also shown in the figure. The maximum magnitudes of the earthquakes that
have occurred in the past for the sources are recorded as:

Source  Maximum Magnitude

1 7.5
2 6.8
3 6.0

It is assumed that the attenuation relationship given by cornel et al., given below is
valid for the region.

In PGA (gal) = 6.74+0. 859m-1 80 In(r+25) where r is the epicentral distance in
kilometers and M is the magnitude of earthquake.

Source 3
®
. -5D,75) o C10,78)
Source 2
®
(30,52)
Source 1 Site
®
{6,0)
(-15,-30)

Figure 1: Sources of earthquake near the site

L

(4]

[8]

[8]
[6]

[6]

(8]



3. A 2-storey shear frame is shown in figure below with the indicated lumped masses and
storey stiffnesses. The acceleration response spectrum given in figure 3 is applicable to
the frame. Determine, for the frame: - [20]

a) The maximum displacement distribution under the acceleration spectrum,
b) Modal force vectors, and
c) Modal base shear forces

Also calculate

" 'd) The modal patticipation factors,

e) The effective modal masses and =
f) The total maximum base shear by SRSS method.
The results of eigenvalue (free-vibration) analysis are also given below.

o (;.l as 2 Ij.f 2
Fig. 2 _ ’ Fig. 3
ky=k,=k=4x10°N/m m; =5000 kg; m; = 3000 kg.
1 1

¢ = =

o) {1.468} o2} {—1.135}

w) = 20.6 rad/sec w, = 50.1 rad/sec

T, = 0.305 sec T, =0.125 sec

4. a) Determine the design horizontal seismic coefficient for a special reinforced concrete
moment resisting frame (SMRF) hospital building without infill panels for a damping
of 5%. The building is situated in seismic zone V according to IS 1893 (part 1) 2002.
The height of the building is 19m and it is resting on soft soil. Also write down the
expressions for the base shear and the vertical distribution of the base shear. [6]

b) The figure given below (figure 4) shows the plan of an one-storey building which
could be considered as composed of 2-D frames along the orthogonal directions. The
roof diaphragm is rigid in its own plane, and- the mass of the roof is uniformly
distributed. The building is subjected to a lateral load of 1200 KN, due to earthquake,
in y-direction and passing through the center of mass of the building. Calculate the
lateral forces in the 2-D frames along X as well as Y directions. [14]

-55;}»,_,



1200 kN

Figure 4: Plan of the building

5. Write short notes on: (any four)

a) Factors influencing ground motion parameters at a site.
b) Center of mass, center of rigidity and torsionally coupled system
c¢) Lateral stiffness of a solid shear wall

d) Failure mechanism of reinforced concrete frames

e¢) Ductile detailing of reinforced concrete frames
f) Response reduction factors

i

* k¥

Y : -
| 30m | 30m | 3.0m | 3.0m stiffness of frame
H—H—H L5k
3.0m*
tH—H— L5k
At 2%
3.0m ca )
———— 2
3.0m
ettt %
X
1 2 3 4 S
stiffness of frame 1.5k 1.5k 2k 2k 2k

[4x5]
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Attempt any Four questions. ;o

The figures in the margi indicate Full Marks. >
Use of IS 1893 (Part I) - 2002 is allowed.

Use proper and consistent unit system.

Assume suitable data if necessary.
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l/a) List the main hazards due to an earthquake. Explain the tectonic th ‘of éax'llqulakc,

L Why a seismic hazard analysis is carried out for a site? [3+3+2]
b) Write down the principal components of a Deterministic Seismic Hazard Anzilysis
" with necessary sketches and explanations. v 8]

c) Find the spectral pseudo-velocity and spectral acceleration of a structure, which has a
" natural frequency of vibration 3 Hz and a damping ratio of £ = 0.05, corresponding to

a spectral displacement of 0.0276m. (4]
2. For the building frame shown in the figure below, the vibration properties, and the
acceleration response spectrum values for the four modes are as given below: [20]
600 -600 0 0 4.50
-600 1200 -600 O | 10.62
[k]= KN/m; (W }= rad/sec-
0 -600 1400 -800 16.85
0 0 -800 1800 120.81 . -
1.000 1.000 1.000 1.000 | 0.1687| -
0.8645 0.2478 -0.8925 -1.8870 0.3973

= :{S, .} =
[ 0.6126 -0.6905 -1.0961 9.6740J San) 0.5886

m/sec?
0.2991 -0.6156 1.8625 -0.374! 0.5886J

Calculate, for each mode of vibration, the maximum displacement, shear force and
overturning moment at cach storey level. Also determine approximate total maximums
for each of these response quantities.

m, = 4000kg

-4— —_— ]
4m | k) = 600 KN/m
e m; = 4000kg -
4m k; =600 KN/m
= 8000kg
-+ > 3
4m ks = 800 KN/m
my = 8000kg
- 29~ 4
4m | - ks =1000 KN/m -
R T - .,,.....\\
3. a) Whatare the limitations for use of scismic coefficient method in the design of a multi- ;
-~ storeyed building? What is the code >rovision for U ¢ storey drifi? [3+2]

A

[
/§



b) A three-storey reinforced concrete public building \'vith a total hcig.ht' of izm ax}«rslaf
storey height of 4m each, has to be designed in Special Momenﬁt Resmtmg Pra}mc. ' _{c
proposed building is located in seismic zone V 2and the soil conditions are2 medium. 1 ;e
lumped weight due to dead loads is 10 KN/m* on floors and 12 KN_)/m on roof. The
floors are subjected to a live load of 5 KN/m? and the roof to 4 KN/m”. lf‘ the floors and
roof at each level have area of 300m’, determine design seismic load on the structure as
per IS : 1893 (Part 1) 2002. Take zone factor Z = 0.36 and importance f(actor =1.0.
The fundamental natural period of vibration (T,) in seconds may be estimated by the
expression: T, = 0.075°h 75 where h is the height of the building in meter. Use the

response spectra as shown in the figure below. BRE
svo Ld L I‘ L 4 v L] T j )
B Type | (Rock, or Hard Soil : -~
2 28 /Typol(ModlumScﬁ')
g : ’ Type il (SoRt Sod) .
20 y7
15 \ \% 1
o[ RN
ﬁ os[
) 00 1 J A 1 4 A
. 00 03 1.0 1.5 20 25 30 3.8 40
i Padod(s)
K\_\~,._“f Responsa Spe<tra for Rock and Sol SRes for S percant Damping
4. a) A two-storey building, shown in the figure below, is subjected to the design
earthquake load in X-direction with 400KN at the roof and 200KN at the first floor.,
The building could be considered as cemposed of 2-D frames along the -orthogonal
directions. The roof and floor previde rigid diaphragm action, and the mass of the roof
and the floor is uniformly distriuted. The lateral stiffness matrices for the frames in
X-direction are: i

[k, =1k, :[ 100 —_.4_0]><‘10""' N/m; [k, =[k]; —l— 80 - '101“0"‘ Nin
( ni-__40 35 J - L“?O 2‘) J

Carry out an exact lateral load distribution and find out the design lateral forces in the fiame:

4 T

@ m | : — ——= 2= OGN
- ¢ )

4m am - ; )
O — ) 200K N

4m 3m B

N y
(D— = X 8 SRR SN T
¢
Plan Elevation

b) Obtain the bending moment diagram from Frame 2 of the above figure
(Question # 4(a)) using the cantilever mcthod. Use the lateral force determined from
the above problem for tne analysis of the frame. ‘ i

-

|
|
5. Write short notes on: (any four) [4-5]
a) Principles of seismic .izsign
b) Duharhel integral, ear hquake responsc integral and response spectrum
o) Latera!l ctiffnizss of 2 wolid sizear waii
«d) Torsionally coupled «stem
e) Behaviour of brick nvsusonry walls on latera! lends
f) Ductile detailing of ~inforced concrete frame:
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v' Candidates are required to give their answers in their own words as far as practicable.
v' Attempt any Five questions.

V' The figures in the margin indicate Full Marks.

v Use of IS 1893 (Part 1) - 2002 is allowed.

v’ Assume suitable data if necessary.

1. a) Define magnitude of an earthquake, as given by Richter. What is moment magnitude,
and how is it different from local magnitude (Richter)? What is the difference in

energy released due to earthquakes of magnitude 6 and 7? [2+3+2]

b) Describe in brief elastic rebound theory. What is the mechanism of earthquake? List
the types of faults. Describe different types of seismic waves in terms of their

propagation speed. [2+3+3+5]

2. a) What is response spectrum? Find the spectral displacement and spectral pseudo-

velocity of a structure, which has a natural frequency of vibration of 2Hz and a
dampmg ratio of § = 0.03, corresponding to a spectral acceleration of S, = 12.57
m/sec’.

b) The acceleration response spectrum values for a two-storey shear building, as shown
in the figure below, are given as

0.586
S, = m/s*
0.925

Calculate for each mode of vibration, the maximum displacement, shear force and
overturning moment at each storey level. Also determine total maximums for each of
the response quantities of the above.

= 60KN sec’/m v,

1.21
1.21 3m

| m;=80KN sec’/m

21 3m

3. A four-storey reinforced concrete public building, idealized version of which is shown in
the figure below, has to be designed in special moment resisting frame. The proposed
building is located in seismic zone V and the soil condltlons are soft. The lumped weight
due to dead loads is 8 KN/m? on floors and 10 KN/m? on the roof. The floors are
subjected to a live load of 4 KN/m? and the roof to 2 KN/m?. If the floors and roof at each
level have area of 320m?, determine design seismic load on the structure as per L.S. : 1893
(Part 1) - 2002. For seismic zone V, the zone factor Z = 0.36, and the importance factor
I = 1.5. The fundamental natural period of vibration (T,) in seconds may be estimated by
the expression: Ty = 0.075 h%", where h is the height of the building in m. Use the
response spectra as shown in the figure below.

[2+3]

(15]

[20]
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4. a) The figure shown below presents the plan of a one-storey building, which may be
considered as composed of 2-D frames along the orthogonal directions. The roof
diaphragm is rigid in its own plane, and the mass of the roof is uniformly distributed.
The building is subjected to an earthquake load of 250KN in y-direction and passing
through the center of mass of the building. Calculate the lateral forces in the 2-D
frames. (The lateral stiffness of 2-D frames are shown in the figure.) [15]

@5?@@5@

Stiffness of frame

2k 3k 3k k

b) Describe the salient features of analysis of a multi-storied building with moment
resisting frames in terms of global coordinates, if the stiffness matrix of plane frames
in local coordinates are given. [5]

5. Write short notes on (any four only) [4x5]

a)
b)
¢)
d)
€)
f)

Seismic hazard analysis

Response of a SDOF structure subjected to a ground m<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>