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/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
,/ Thefigtres in the margin indicate Full Marhs.
{ Assume suttable data ifnecessary.

t3l

2. (a) Starting from general expression of Darcy's law for groundwater flow; derive 3

dimensionalform of groundwater equation. 171

(bl A futly penetrating welt is pumped at a constant rate of 9OO m37hr from a confined aquifer

of 30m thick and average grain diameter 1mm. What is the domain around the well for which

Dards taw is apptlcabte? Assume that Darq/s law is valid up to Reynold's no. (R") = 5 and
kinematic viscosity of water = 1 centistoke. 171

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

(bl 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.'

16+21

surface

22m

lmpermeable

4. (a) Discuss the Theis solution for unsteady flow into a well in a confined aquifer. Atso write

down Theis's assumptions. [4+3t

(b) A 30cm diameter well penetrating an unconfined aquifer of 25m thick betow water table is

pumped at a uniform rate of 5S0lltr/min, till the water level in the well becomes steady. Two

observation wells dritted radialty at a distance of 30 and 90m frorn the ienter of the wetl, show

iTf:ffi:f"Til:.1iil,Tff$:1* t4+4+41

tl) Determine the drawdourn at the main well.
lll) At what distance from the wellthe drawdown is insignificant?

12mUnconfined

aquifer



\
\

5. (al Explain Cooper and Jacob method for the determination of storage coefficient and

transmissivity of aquifer using time-drawdown data. I7l
(b) During a recuperation test conducted on an open wetl in a regiorl, the water level in the well

was depressed by 2.75mand it was observed to rise by 1.5m in 8O minutes. [3+4]
l) What is the specific yietd of open wells in that region?
ll) What could be the yield from a well of 5m diameter under a depression head of 2.3m?

5. (a) Explain electrical resistivity method for the exploration of groundwater. [51

(bl Explain the working principle, advantages and limitations of centrifugal pump used for lifting
groundwater. I5l

(cl Discuss abotrt the aquifer sptem of the Kathmandu valley of Nepal. t4]

***
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r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt any Five questions.
r' Thefigures in the margin indicate Full Marks.
y' Assume suitable data if necessary.

'1

I. fuerAe stiftGsx Etrinfor ttre smrcarl! dfficm in Fi$nc l."TakE E=2{HGPa, I=,*,0 x ld nrma.
fid ec forpc vocts in dms offu dirylacerrcnt * G coordin*cs you defire. (16)

2l

2.Oa 2.On

figure I

2. Perforn a firne vibrdior urbryis as a part of tte ovcrall struchnal fuigrr, of a singlc bay famc
oomiSiqg of a uuihrmly di*rihrort lmd of 30 k!.l/m. Ths scctioa ofthc framc is 250 mnr x 250
rrrm, E * 2.0 x ld MP& ThG furc conri*s of a bcm of rynn 5 m ud ! 6 high columas. Sherc
cm we uce thc outcsme$ ofthc aaalysis? (14+2)

3. A surmne ic noddd o n darypd osiltsor with ryriry om$aot k - 5.5 x ld tiltlfu and
r..d'nnsl arnnrl &aglffit w = 25 rnd/rcc. gnpedmcdally it wne fomd tb* a ftrcc 4,5 *i{
ercducd a rdativc vclodty of 25 nm/s in lho drmping clemcnt Fhd: (e) thc damping r*io &
0) ec dmpd pcriod To (c)tu togdfui, docrm 6 , urd (d) 6G rdo bctnrccn to
comffiiliw mdiauocr (?+3+3+3)

4. Aomcrcfieftamcsryportsarffitingmchireurhichccrcrtsahoiaffilfonrlcrfhcgirdslcvct,
F (t) * 900dn 5.31 N. esmiB 5oA of criticat dmeing; tulns (a) fu snpady- strto

rylit& of vibruion d (b) tlr rnmimrrrr $'namic sbc6$ in &e columns. Assmae thd the
gnisr-is ridd. Tts ftmc ie rdrrryIe bdy, hss s cotrmn size 250 m x 250 rnq E = 2.1 x 10?

H{/nt' and a hcieftt 3.0 u. Wbigh dea srwfirc 67.5 kIrI is tumpcd d its floor lcircl. ( 16)

5. Estimdc tlp pnximrur rcspmse oftb frane shou/n in Figure 2 subjected to the loads sholrrl
Ne,gl€st dmpine. (tCy

t.':1.

I 15 kl,[
F2(t

:'' I 100

50fi)lltt/h
+2
8000 kt{/D

50 kl,I

t

230 ktil

Figur€ 2

0.1roe 0.



t,6. a) A displacemeirt pffie'm was found from static analysis as shown in Figrre 3. Estimate the

fitrdmental ratural fuuency ofthe system? Employ the Rateieh method. (8)

irug ioo*e sO*g

0.4
0.8

Figur 3

b) Dstine thc mrmd fimctims for &ee longittrdinat vibruion of a bar of length I and
unifom crcss soction. One ead ofthe bar is fixed and ths oth€r i$ free.

***

1,00

(8)

i.
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Year / Part tV/I Time 3 hrs.
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,/ Candidales'are required to give their answers in their own words as far as practicable.
r' Afiempt any ruLquestions Question No. 1 is compulsory.
'/ Thefigures in the margin indicate FuA Marks.
{ Assume suitable data if necessary.

l. a) Derive the 4x4 stiffrress matrix [K] for the structure shown in figure below.

I 3

lt0l

[10]

[10]

EI

For simplicity
take EI: L: 1

LL

L

4

I

\_--

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

matrix for the structure shown in figure below.

3

L

L EIEI

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:

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

v(0

- 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 stifftress

750N/m has an unbaianced rotating component which results in a disturbing force of
350N at a frequency of 2121 rpm. If the damping ratio is 0.2, determine:

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

K

ll0l

I

m

I

o--(:



3. a) Determ.ine the natural frequencies and mode shapes for the shear building as shown.

Draw the mode shapes and write down the modal matrix.

:l
V1

Kr:600 KN/m

Y2

fr: 1ZOO KN/m

V3

Kr = 1800 KN/m

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

asiir(t):Acoswt.

t1/L' r

tsl

C

U2)-'

I8l

m

K

tie(t): A coswt

b) A SDOF system is subjected to a triangular pulse load of amplitude Po and duration
't1' as shown in the figure below. Determine the response of the undamped system.

P(t)

Ps ^1

t0 tr

5. Write in brief with necessary relationships: (any four) [ax5]
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
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

:trF*
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of Stuctures

r' Candidates are required to give their answers in their own words as far as practicable.
/ Auempt any Wquestions. Qaestion No. l is compuhory.
/ Thefigures in the rnargin indicate Full Marks.
/ (Jse proper and consistent unit systemy' Assume suitable data if necessary.

1. a) Generate the stiffrress makix [k] for the structure with the coordinates indicated in the
figure given below.

D EI2 EI2

EIr

B

I

h

u2)

t8l

[10]

tl0l

I

b)

2. a)

b)

In the 4x4 stiffrress matrix ft] generated in #1(a), put EIz :2,h= l,L1=l,I+= 2 and,

EI2 = 1. Then derive the reduced stifAress coefficient k considering only coordinate L

defined for the skucture using the 4x4 stiffress makix [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 this data
determine the followings

i) damping ratio, (
ii) natural period of undamped vibration
iii) effective stiftress
iv) effective weight
v) damping coefficie,nt

the frame shown in the figurebelow has a reciprocating machine put on it. The mass

of this is to be allowed for. The machine exerts a periodic force of 8.5 KN at a
frequency of 1.75I{2. Determine:

1) the steady-state amplitude of vibration if l:4o7o
ii) the steady-state amplitude if the forcing frequency was in resonance with the

structure
= 4,000 kg

: 5,000 kg

w2 3m k:4x106N/mc



L{
;jf)

3. a) The single storey structure shown below may be modeled as a SDOF system with the

roof as a rigid slab. Detemrine the response of the building when the base (ground)

undergoes a horizontal motion defined by ir(t) = Vro sindt

v(t)

u21

t8I

Lt2l

.I:

/A\- 1

 

\

t

t

I

l

:

v8(t)

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

4. a) A two-storey building is rnodeled as a shear building as shown in the figure below.
The weights of the floors are W1 = 19.62 KIt{ and Wz: 9.81 KN. The total stiffness of
the first floor columns is kr = 175 Klrl/m, while the total stiffness of the second floor
column is k2 : 148.75 KI.{/m. Determine the natural frequencies and natural vibration
mode shapeS of the building. Sketch the mode shapes.

m

:9.81 KI.[
YZ

V", 3.60m

V1

b) Describe, in detail, without calculations, how to determine the response {"'} o, *.
L,,J

structwe given in #4(a) due to the load vector 
{" 

tf 
"l} t8l

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

a) Equations of conshaint 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 tansverse vibration of a string and beam, and aldal

vibration of a rod
D Mode superposition method

t**

Wr:19.62 KN
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t. a) Find the inverse of the stiffness matix [k] for the structure shown in the figure given
below. What does the resulting matrix signrfy?

L, EI

L, EI L, EI
For simplicity
EI: L: 1

b) Consider only co-ordinate (1) defined forthe structure of Q.N. 1(a) in above figure,
derive the reduced stiffrress coefficient K using the 3x3 stiftress matrix of the same
structure.

2. a) A platform of weight W: 18 KN is being supported by four equal columns which are

clamped to the for.rndation as well as to platform. On testing, it was found that a static
force of 4.5 KN applied horizontally to the platforrr produces a displacement of
2.5mm. If the damping of the structure is of order of 5%o of the crifical damping,' determine the followings for the structure,

i) Undamped natural frequency (w)
ii) Absolute dampine coefficient (c)
iii) Logarithmic decrement (6)
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.

o
t10l

u0l

[10]

[10]

ltz)

b) A machine part of mass 1.95 kg vibrates in a viscous medium.
coefficient when a harmonic exciting force of 24.46N results
of l.Z7cmwith a period of 0.20 seconds.

3. a) A steel rigid frame, as shown in figure, supports a rotating machine which exerts a

horizontal force of 50,000 sin 1lt N at the girder level. Assuming4Yo critical damp_ing,

what is the steady state amplitude of vjbration? I for columns : 1500x10-'*0,
E : 2.1x10thtlm2. Also calculate the transmissibility of motion of the girder. The

girder may be assumed to be rigid.

v(t)

Determine the damping
in a resonant amplitude

i

p(t)

4m



t
I

b) -Define,unit impulse and unit impulse response function. Write down the expression '

for. Duhamel integral for damped and undamped system of vibrations. Also Ir\
f{l

1=i
i
I

l

I

I

I
I
I

I
I

I

i

enumerates the limitations of Duhamel integral.

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

for 
two storey shear frame building. Sketch the corresponding mode shapes.

r\
figure

u2+41

=m
YZ

V1

kh

h

b) Write down the fundamental principles and procedures of the mode superposition
method for analysis of MDOF system.

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

a) Orthogonality properties of mode shapes
b) Transverse vibration of a sfring
c) Lnproved version of Rayleigh's method
d) Vibration isolation and transmissibitty
e) Dynamic magnification factor and response ratio
D Principle of superposition of displacements

. *+t

t6I

r"s}.{- i

I

I

i
I

i
!
i

I

!

m1 :2mk

^_/
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,/ Attempt All questions.
r' TheJigures tn the margin indicate Full Marks.
/ Assume surtable data if necessary.

l. (a) What gre the objectives of wateshed management? t3]
(b) Design a |arabolic shaped grassed waterway to carry a flow of 2.0m3ls dowu a slope of 3Yo.

The u.aterway has a good stand of, grass and a velocity of 1.75mls can be allowed. Take

t8l

2. (a) Differentiate between rill and sheet 'erosion t4l
(b) Explain sand dams with sketch. t6j
(c).The data obtained ftom a fietd plot ufiere no soil conservation practice has been used is as

under: t4I
A 'J l0 tlhalyeat,R : 40, C : 0.35, LS : 1.2. hermine tlre value of K using USLE equation.

3. (a) Dcscribe con'tour cultivatiur and stip cropping technique for soil conservation. t6I
(b) In a hilly reglorl a bench tcmam is proposed for cultivatiou purpose. The general land slope

is 2O%. Average soit d@ is abott lm- Riser is to bc taid on l:I gradicut The intcnsity of
raiqfatl of the area is lscmrhfcttc durdion oqual to timc of coroe,ntdion. Design fte inqlad

. slopilgbenohtemaoa (fakeC=0.O. ttl
4, (a) Dwribcbrie,flyttediftncottypcs ofyldcr conscrrnrirnmctrds forcmplaod. tEl

(b) nacrmirrc fitc dqil[ of flow in a srrplusing serxctrse, hwiqg dcsign l€ogft oqual to 1.7m.

Stuplus uffis is dnc to 73mm/hr ninfrlt ftom 0.9 hn2 txcbmct As$mc noccssary de
ndtably. t6l

5. (a) Define check dles and cxplain diffcr€nt gpes o.f &cm with sk€tch 16I
(b) Catculce the minimum bouom width required for a dam of lreigbt 6.5m. Maximum depth of

water to.be impoundod is 5.8m ad the fare in contact with water is vertical. Take top width:
1.5rr, density of masonry : 2.Zgr/le* and density of water = lgm/cc, coefficient of friction
between masonry and earth:O.S. t9]

6. Write slrortnote on: (any tltree) pxal
(a) Stueam bank pnotection

(b) Wattling and mulching
(.c) Carses and consequences ofwatershed deterioration
(d) t"and cairability classifi cation

***

tr
t.

i:

.a
,i

rj
i:
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1. (a) Exiiltu trE'ttiff ffiffiSiliitfi influenco warcrshed manasegrent.

o) The data fromaficld where no soil conservation practice has been used is as under:

averagevalrrcof K.

2. (a) Determinc ftc dcp& pf flow in a srplusnag stncfirrc, hayftrg dosign lcnefr oqual to 1.4m. |u.pt*
water is drrc to S0rirr/tr ninfrll fr'm 0.91 km' cotrmcot Asm ncccssrry de nrihbly-

(b) Ditrerentie bctu/c€n oohr hmd.nd gndcd hrnd.
(c) Bplain gulty qosion md ritl cmioo.

3. (a) A mesoqr.drn b'tu'tiEb lu vi<b u thc tdp ffi-4iii dflff€ bofior& iild hrs ;'vdttual cder faoe.

Thc dam impounds we b e hcight of 33m. Cahrlme thc mrgniude of rcsultant force and ib point of
applicuion wiflr drc ba$ wh flrc rescrvoir is firll urd urhm it is unpty. Take .density of mrsonry =
2.Zgnlacand density of w&r = tgnr/cc.

O) Describe different q,pes of scmi-pernanent measures for conrolling gully.

a. (a) Desigrr a parabolic sluperl grassed watqrway to carry a ftow of 2.6 m% dovm a slope of 3%. The

waterway has a good stand of grass and a velocity of 1.75mls can be allowed. Take Manning's n = 0.04.

O) Bplain any thrcg vegstativo msasures for conserving soil.

5. Writc shortnotes (any four)

(a) Degraded land rehabilitrtion

O) RechargB of groundwaler

(c) Causes ard co4pgge,ngg of watershd-deteiiontiotr,.

lli} Smatl eartfldams

(e) Land capability classification

t8l

tEI

t6l

t4I

t6l

t8l

t8I

tEI

t8l

[axa]

Season Aftltnlwl R c l LS
Winter t5 35 0.3s l.l
Spring m 350 r0.51 l.l
Summer 20 7s0 0.4 I.l
Fall I 10 02 I

L

!f !8*
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r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt any Five questions.
r' The/igures tn the margin indicate Full Marks.
/ Assume suitable data tf necessary..

1.. a)

b)

2. a)

b)

3. a)

b)

4. 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 gmlcc
and the coefficient of friction between dam and earttr equals to 0.55.

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

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

Describe briefly all types of gully contol structures with neat sketches.

Design a grassed waterway of parabolic shape to carry a flow of 3.5m3/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.

Design an earthen dam having fetch of wave equal to 20 Km. The reduced levels of
river bed and full resenroir level are 848 m and 866 m respectively. Assume
saturation gradient equal to 3:1, upsteam dam slope 2.5:l anddownstream dam slope
3:1.

Design a concrete chute spillway for a flood of 3.5 m3/s and drop of 3.2 m. The
chanuel width and depth in upsffeam are 3 m and lm respectively.The ground slope

at drop is 1.8:l (H:V)

Describe tlpes of bench terraces with neat sketches.

Estimate soil loss from a 25 tn catchment having contour farnring (P:0.5) in l0 ha

and strip cropping (P:0.3) in 15 ha. Crops are muze and cabbage. Consider average

Crop factor = 0.55, Rainfall factor : 1200 (tn/tra)*(mm/ha) per year, soil f,actor :
0.35 t/halR and Topographic factor = 0.15

Design a surplus weir for a catchment of 40 ha and intensity of rainfall equal to
l.2mmlmin. 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) Fomrat of watershed management plan
c) Types of soil erosion and land slides
d) Recharge and extraction of ground water
e) Sediment retention stnrcture

D Protection of developed infrastnrcttue

***

t8I

b)

5. a)

b)

12+6)

14+41

t8I

- t8I

t8l

t8I

t8I

t41

a

t4l

t8I

Pxal
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li1
i) For thtf following:rainfall data in

4 /s, = 0.3%, Side
coefficient (n) = 0.0+.

5. a) List the different vegetative
, thep, i:.

m/s-

.3)- Sheet erssion and

--b) "Obj ectives of watershed management
c) Consenration pond

.-d..f' Factors governin g I and levellin g-c) 
1 rail imfiror*,rr.iit

j) -"Aclvantages and limitations of graded bur:d

It

***
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llt!1.

Cantlidartes are required to give their.answers in their own as Ig
.l il :r n r i ti .4 II r.; t t r' :ti.r.lt s.
'{iii: 

ii.r,:i,t'r.-t iii iitr: nttrgi.71 itzdit:;ie
- j.'r; 1r,,1t t: :: i,r i i., r. i': ii ; r; i i.t i i-t i7:' t le cd.(,f , : : i.r

wotcis

BCE,

'f,El'el, .,,,'-

ear / Part

1. a) Why Land Capability Classification is Which
Itural purposes ? Describe briefly

'L

of 3.2 m3/s;

land. t8I

a c,vrc.rete ctrute spillur:ry {or a floocl of 3 m3/s and drop oi3 rn- Tne channel width anrl depth in

ffr€: i!5y.1 artd,lnr resp$cl.ivsrl"/. 'I"h.e grourrcl slope at drop is 2:'l (i*:V)- t8I

I r\ I ':,' :l
r-tp:,.;i

5. :.t)

ir; iir i

engineerirtg mea$irr*$.adopted for erosion control in agric.'ifu:al land.

clescribe v'.:getative tel:itnirrr-res for soil ccnservation with ne=t ske'cilss.

',.',.,
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{ Candidates are required to give their answers in their own words as far as practicable.
{ Anempt All questions.
r' TheJigures in the margtn indicate Full Mailw.
{
y' Assune suitable data if necessary.

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

2. 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 ofunlined pressure shaft.
Roof factor = 3.5
Wall factor:2.5
Vertical stress : 12Mpa
v:0.25

3. 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 8.3x10'10 m/s.

4. What are the different stages of geological investigation for an rmderground stnrcture? At
what stage firnnel mapping is done? Explain the tunnel mapping with neat sketch.

5. 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 fiansmission line. Describe the rock parameters that you would use in a rock
mass-rock engineering classification scheme for this objective.

6. A 15 m high rock slope has been excavated at a face angle of 65o and is horimntal 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 srength parameters of the sliding strrface are as follows: cohesion is 25kPa,
friction angle is 37'C, take the unit weight of rock as 26kltlm3 and the unit weight of
water as tO *Jrllm3. (a) Calculate the factor of safety of the slope for the conditions gven
above. (b) Determine the factors of safety if the tension crack were completely filled with
water due to run offcollecting on the crest of the slope.

7. 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?

8. 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

12+61

t4l

t8I

[6+2]

uzt

uzl

[6+61

t4I

t4I

t8I

*

Dio i Dip directionJoint set number
Jr Foliation 4s195

Jz Joint 75t240
L Joint 201t90
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INSTITUTE OF ENGINEERING

Examination Control Division
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Exam. Regular / Back
L,evel BE Full lVlarks 80

Programme BCE Pass IVIarks 32

Year lPart ry/I Time 3 hrs.

Subiect: - Rock (Elective I)

r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt any Five questions.
r' Thefigures in the margin indicate Full Marks.y' Necessarv figures are attached herewith.
/ Assume suitable data if necessary.

1.a) Write the main goals of engineering geological investigation. List the acrivities which should be

cmried out during preconstruction and construction phase investigation. (tl)

b) Calculate the water flow into a tunnel in lit/minute for following situations. (8)

Length oftunnel =350 m

Specifi c permeability I 0'l s m2

Active head = 3Mpa

Equivalent radius = 4.0 m

Distance between the length axis of excavation and ground water table =20nr

2.a) What is slope subility analysis? Briefly explain about the factors influencing the slnpe stability.

f)iscuss support methods which are commonly used in underground structures ( l0)

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 dianreter of underground chamber is to be excavated in medium inflow condition (J"d.5).

The rock mass contains one joint sets (Jn=1.5). The joint are unduling, rougtq and unweathering and

clwn (1r2.5,J,:t).'RQD is'in the range of 7O9o .E*imate the rock support reguirement for the given

stnrcture .Assuming stre$s rcduction factor =15 and excavation support ratio =1.4 ( l0)

b) Explain stress surrounding circular underground opening. (6)

4.a) Describe the main engineering design procedure lbr underground openingAlso Briefly discuss desigrt

criteria for unlined high pressure tunnel and shall (two rules of thumb). ( I 0)

b) Explain the common msthod used for streng& testing of rock mass (6)

(4i4)5.' Write shod notes on:

a) Q- method for rating of the rock mass quality

b) Component of Virgin suesses

c) Rock stress measurement

d) Hydraulic conductivity and permeability of rock mass



6.a) Ttre tluoe discontinuity sets represcnts an area (ref. table 6.a) . Find mode of failure and angle of

potential faiture plane if angte of slope face is 600 in the dip direction of 3?20 (8)

Tabh 6.a Discontinulty sets

Joint set number Dip/Dip direction Joint spacing (cm) Roughness

Foliation (Jr) 58/168 t-2 Planar to undulating

Joint (Jz) s2t342 l8-40 undulating

Joint (J3) s8/276 8-30 undulating

b) Draw the joint mapping of discontinuities (ref table 6.b ) in the hydropower pfoject

Table 6. b Dip/dip direction

(8)

A,
35/300

401025

75129

20n65

301280

60/100

85107

80/r90

8st200

75t060

651240

$n90
781090

55107

70t075

1s/330

251280

t21280

70/08

751200

301290

2U33A

681070

25n90

82n60

301290

*{€*

t5t290

781340

65/08

22t285

83/09

7slt40

75/190

80/340

20/3;J!0

78t460

78t200

221280

80/r t0
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Programme BCE Pass Marks 32

Year / Part IV/I Time 3 hrs.

Subject: - Rock EngineerinE (Elective I)

Candidates are required to give their answers in their own words as far as practicable.
Attempt any Five questions. Question No. 6 is compulsory.
All questions carry equal marks.
Necessarv equal area net and tracing paoer (A4 sizel are attached herewith.
Assume suitable data if necessary.

1. What is difference between shallow seated and deep seated opening for underground
structures? Ekplain 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 commonfy 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 hijh pressure tunnel and shaft.'Briefly discuss' design
criterion for high pressure tururel and shaft.

b. Draw the distribution of tangential stress surroundmg the circular opening of a
tunnel for following conditions and critically discuss the iqfluence of rock stess
anisohopy for above plarured structure.

Major Principal Sfress/ Minor Principal Stress = 161L2 (lv[Pa)

Major Principal StresV Minor Principal Stress: 16/ 8 (MPa)

Major Principal Sfress/ Minor Principal Strdss = 16/4 (MPa)

.5. Write short notes on:
a. Pre-Conskuction phase investigations for underground structr:res

b. Q-method for rating of the rock mass quality
c. Basic Flow Theory to estimate potential water leakage in tururel
d. Methods for strength testing of rock and rock mass

6. a. The three discontinuity sets represents an area (ref. table i). 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.



/'-r-

Table i .rers

set
I Foliation

2 Joint (J)" 70/23s
12/19s3 Joint

b, Plot the Joint Rosette with following agitude (in degrees) of discontinuities:

direction
75,'190
80,020
83, 100
30,290
40,060
82, 150
85, 100
30, 19'0

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
70,090-
10,010
76,140
65,070.

55, 070
70,072
15,290
25,025
'75,070

70,075
78r 340
20,290
75,190
75,200
15,330
80, 190
50,290

15,290
82,160
22,280

30,290
80, 000
78, 090
85, 170
65,017
80,090
70,090
65,110
80,205
82,040
80,210
30, 330
70,080
70,085
70,065
12,290
83, i60
73,330
40,270
.45,290
42,280

30,290
80,340
65,200
20,330
20,320
75,060
68,070
'78,060

75,240
25,290
78,200

100 7 190

i

i

I

i

I

I
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Programme BCE Pass Marks 32

Year / Part rv/r Time 3 hrs.

Subject: - Bio- Engineering (Elective I) (C8725)

,/ Candidales are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
{ TheJigures in the margin tndtcate Full Markly' Assume suitable data if necessary.

l. What is the present status of erosion from mountainous axea of Nepal? Write down the
problems encountered in hill slope and engineering functions to be performed to address
them. t8l

2. What do you mean by landslide mapping? Enlist the steps for preliminary landslide
mapping in site. t8l

3. Write down the field method for slope stability based on orientation of rock fractures. t8l
4. What is aplant community? Write doum the role of plant community in the establishment

ofplants at the site. t8I

5. What are the roles of vegetation in Bio<ngineer? Explain Hydrological function ofplant tSl

6. How does the moisture availability affect the selection of ptant species? Writc down the
considerations to be made for maintaining the plant commrmity. t8I

?. What are the 'r,"g"t tin" stabilization techniques? E:Elain suitable constnrction mefhods
of vertical line of grass plantation. Mention its limitation t8l

8. Many retaining walls have boen failed on the road side. What are its major causes? V/rite
down the general guideline for the selection of type of retaining stnrctures. t8I

g. 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 ofthe Bioengineering works that are dependent on the season. 12+2+41

10. What are the advantages of small nursery? Write down the factors that should be
incorporates while selecting ntrsery site. t8l

***

,i,:,



o6D TRTBHUVhi{tyxuVERsmv' r.i:;L. 
INSTITUTE OF ENGTNEERING

Examination Control Division
2070 Chaitra

Exam.

BE
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,s - Bio- E neering (Elective I) (C8725)

'/ Candidates are required to give their answers in their own r.vords as far as practicable.
'/ Attempt All questions.

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

l. 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. t8l

2. What do you mean by landstide mapping? Enlist the steps for preliminary landslide
mapping in site. t8l

3. Writedown the field method for slope stabitity based on orientation of rock fractures. t8]
4. What is a plant community? Write down the role of plant community in the establishment

of plants at the site. I8l
5. What are the roles of vegetation in Bio-engineer? Explain Hydrological function of plant. t8]
6. How does the moisture availability affect the selection of plant species? W'rite down the

considerations to be made for maintaining the plant community. t8l
7. What are the vegetative stabilization techniques? Explain suitable construction methods

of vertical line of grass plantation. Iv{ention its limitation. t8]

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. t8l

9. What is the process of general assessment of the site? Write down some exalnples 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+41

10. What are the advantages of small nursery? Write down the fa0tors that should be

incorporates while selecting nursery site. t8]

*,f,F
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,/ Candidates are required to give their answers in their own words as far as practicable.
/ Alt questions carry equal marks.

',/ The Jigures in the margin indicate Full Marks,
,/ Assume suitable data i,[ necessary.

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

2. What is weathering? Differentiate the slope materials based on the weathering grade.

3. How is a landside different from mass wasting? Mention the repair priorities of the

landslide based on its history.

4. What is plant community? Why is it nraintained in Bio-Engineering?

5. 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
:

coverage is 4m2.

Diameter of
roots, mm

No. of
roots

Tensile strength of
root fiber, MPa

Average Angle of shear
distortion in the shear zone, o

l0 62 47 18
r3 37 4t 35
t7 29 37 25
2t 8 32 37

6. How can you select appropriate plant species for bio-engineering works in a particular
arca?

7. Where can the diagonal lines of grass plantation be implemented as a vegetative system?
Write down its implementation procedure.

8. Define Small Scale Civil Engineering Structure. Explain particular features of checkdam
that should be incorporated in its construction.

9. Explain the importance of bio-engineering programming. Write down the physical
requirements of seed bed.

10. 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 of a bamboo bed in a:
nursery and mention its genera requirements.

Exam New LaterBatch) ;Reck (2066 &
Level

Programme
Year / Part



O6G TRIBHWAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Chaitra

Exam. Old Back (2065 & Earlier Batch)
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part IV/I Time 3 hrs.

- Bio-Engineering (Elective D @L102CE)

,/ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt any Five questtons.
{ l,A questions carry equal marks.
y' Assume suitable data if necessary.

1

l. a. lt&at do you. understand by geomorphology? Write doum different

of potentiality of landslides in theslopes.

b. Write dorrryr the characeerisdcs of a slo,pe tba.c t"ad to the plane fiilure. Describe it
wi&anu<amPla : " '

2. a. What ae the basic requiremffits of plant? Writc down the mimals tlrd arc laok
in'acidic and alkalino soil. lftite doum the mineralization psocess.

$. How does the soil stnrcture atrect the plant growftr? Write down the methods of
improving the soil fertilify.

3. a . What are the site requiremegts for the implenrentation of live check dam as a
bioengineering system? Writc doum the method of operation, implerne,lrtation

jprocedure and limit$on of live check {am.

b. What is a bioengineerirqg nursery? Write down the physical features of different
componenb of aurnsery that should be considered as design require,ments.

4; a. What are the hydrological rolos of vegetation on the slope! How can the loss of
soil be sffected. witlr the percentage canopy cover of plant, heigfut of the plant and
size of tho loavo*?

U, Why dg ffio bloongineers accept to use compost in bioengineering sites? Writo
dounr fftt prgpm$sa pocodure of compost

5 . a. what is bioengineering calendar? How can it te prepared and maintained in the
process of implernentation of bioengineering activities?

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

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

b. Seed collection for bioengineering implementation

' c. Role of soil water relationship in bioengineering

d. Bolster as a small-scale civil engineering syst€m

e.. Combinationof civil and bioengineering systems

!f **
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./ Candidates are required to give their answers in their own words as far as practicab.le
/ Attempt All questions.
'/ TheJigures in the margin indicate Full Marks.
/ Assume .ruitable data if necessary.

I Define Bio Engineering. Write down the application and scope ot
bioengineering in the civil Eneineerins field. ?

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

i What is a landslide? How can it be mapped in the field? Write dorvn

its procedure.
4 Hor.v can the plants be classified based on its root structr.rre? Write

dor.vn the basic characteristics of a plant communitl,.

5 Calculate tlre amount of increased shear strength of a Bioengineered
site rvhich composes of the material with the angle of internal flriction
of 350 The roots r.vere observed in a cross section area of five m2. The
details of the roots are as lollorvs:

DiameLer
o I roots,
mm

No. of
roots

Tensile strength
of root f rber,
MPa

Average Angle of shear
distortion in the shear

(,
zong,

t2 40 52 t2
t5 32 43 r8
t8 24 32 22

20 t5 22 24

6 What are the lactors that lead to distribution oI plant species in

Nepal? Write dorarn the selection procedure of plant species based on
the drought factor of the slope.

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

8 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.

9 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, tlre site. Prepare a
annuat program for the impleinentation of bioengirreering work rvith
the tbllowing activities:
Nursery establishmenr., purchase of land for rlursery, seed coliection,
transport oI seedling to the site, qrass plantation, palisade
construction, breast wall construction. slip clearance

l0 \\ihat is a nursery? Drarv a typical section of a grass bed and rnention
its general requ irements.

t8l

t8l

t8t

t8l

t8l

lZ+2+41

t8l

t8l

t8l

!***

t8l
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.,/ Caldidates are required to g.ir,e their ass\vers in their orvn r.r,ords as far as practicable-
/ AtteftTpt All questions.
,,/ All questiot"ts carry equal ntarks.

',/ Assume suitable data if necessary

I . V/hat is the scenario of soil erosion in Nepal? 'Write,dovvn'the.'
advantages and limitations of bioengineering as a tool for slope

stabilization.

2 - Horv 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.

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

4 - What are the different types of plants that are used in bioengineering?
Write down the basic requirements of the plant. Mention, how the
compost serv'es the soil to improve its quality.

5 . Calculate the amount of increased shear strength of a Bioengineered
' site which composes of the material v,1ith the angle of internal friction

of 300 The roots rvere observed in a cross section area of eight m2.

The details of the roots are as follows:

Diameter
of roots,
mm

No. of
roots

Tensile strcngth
of root fiber,
MPa

Average Angle of shear
distortion in the shear

0zone,
8 l5 60 8

t2 20 55 t2
r8 25 45 r6
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 sire.

what are the technical characteristics of the site that are incorporated
in the preparation of the guideline for the selection of optirnal
technique? write dorvn the hurdles ro be faced in bioengineering
projects because of the fiscat ycar sysrem of Nepal. Write your
suggestions to solve these problcms.

what are the major components ot'a nursery? Draw a typical cross
section of a seed bed and write its general requirements.

6

7

8

9

10

{<J<*
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Level BE Full Marks 80

Programime BCE Pass IVIarks 32
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I

Subject: - (Elective I)

r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt any Five questtons.
r' AA questions carry equal marks.y' Assume suitable data if necessary.

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 a) 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,
altemative band of hard and soft rock and hard rocks.

'b) Wtrat 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 pertbrms the
hydraulic role? lllustrate 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

theprr.lcedureofconstructingaFrenchdrainonalandslidezone.

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

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
c) Seasonal programming
d) Effect of logging from the slope

* *rt
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TRIBHWAN UMVERSIIY-'-
, INSIITUTE OF.ENGINEERING
Pulchowk Campus
Departrnent of Civil Engineering
Internal assessment examination

2065

Candidates are required to give their answers in their own words as far as practicable.
Attempt any S(five) questions.
All questions carry equal marks.

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
What is a landslide? Write down the steps of landslide mapping technique.
Define plant community. Write down its importance in the selection of piant
species.

What is a check dam constructed for? Mention. how they sliould be:paced far.
It is necessary to cut a slope -with sandy material to a slope anglr'of 65'. What
small-scale civi! englneering Eystena c.rn be irrc;r-porated witii the ranciom pattern

of grass plantation at the site? Write down the limitation of that system.

Q.No.4
A. What dc you mean by the interaction betrveen civil and vegetative sl"stems?

Mention the factors to be considered for the combination of civil and veqetative

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

Q.No.6
Write short notes on:
Basic requirement of plants
Weathering grade of rock
Causes and mechanism of slope failure
Maintenance of bioengineering system

I

A.
B.

a
A.
B-

No.3

B

B

l.
2.
3.

4.

Regular/Back Regular

marks 20

Civil PaSs marks E

Year: fV 2 Hrs.Time

Subject: Bio- Engineering
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'/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt any Five questions.
./ All questions carry equal marks.
/ Assume suitable data dnecessary.

Q.No.l
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 exarnple

Q. No. 2
A. What is mineralization process? Write down the importance of compost in the enhancement of soil
qualiry-. What is the significance of acidic and alkaline Joil on the soil qualityt
'-8. 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..ryhat are the site requirements, materials and method of implementation of wire bolsters as a small-
scaJe 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
frre circumstances that lead the change of the factor of safety of the slope with and without vegetation.

Q.No.4

.Arrril/hat are the different methods of bamboo propagation? Write down the features of a bamboo bed
irfthe nursery.

P..Write doIE the site requirements, procedure and problems for the implementation of live check dam
AJa bioengineering system. What can be achieved after its constnrction?

Q.ry6.s
"r A. What are different activities that should be carried out to achieve the required perforrrance of

bioengineering systems in the long run? What is difference between the maintenance of
bioengineering works in comparison with other civil engineering works?

,JBi 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):

$,Advantages of small qurseries

p/Scope and limitation of bioengineering

C. Role of soil water relationship in bioengineering

p Bamboo crib wall in bioengineering work

,$. Bioengineering programrning work
V
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Internal assessment examination

2063

Subject: Bio- Engineering

C;rdidates are required to give their answers in their own words as iar as aracticable.
-r.trempt an"v- S(five) questions.
Ail ouestions carry equal marks.

a ),,'i
w/ .\. Write down the advantages and limitations of Bioengineerine. I{orv'can ;iou

convince the traditionally trained engineer about the relevancy- oi cir-'engineerin-u?
Describe it.

B. What are the different D?es of slopes based on the impact cf bioensineering
uorks in its repair activities? List our the factors that shoulci be considered for rhe
prioritization of repair works.

Q.\o-3
A. \!hat are the different types of siope material depenciing upon r.he rvearhering

grade? Write down the factors that iead to failure of the slcpe.
B. \ltrat are the characteristics of rock rhat should be incorporated tbr:he anaiy'sis of

.r' siope stability in rhe fieid? Mention the rcle oi.minerai r-vpe in ihe :riope stabiiity.
Clitt. iq. Wtat is a live check dam? Explain the fimction, method of operation. sire

requirement and limitation of palisade con-<truction.
B. How is the site prepared tbr the implementation of grass planting in horizontal

pattern? Write down the hazards of horizontal line of gra$s pianiation.
\
I

\\'hat is the jute net used for? Write down the practica,"r itarures ihat should be

considered while impiemenring the jute net in &e site. i

Vhat are the different drainage sy$ems in bioengineerilrg? Fxciain how surface
water is drained out trom the landslicie zone. Can the catch drain co it? Why?

Q.\o.-'
W-hat are the criteria for the selecdon of optimal techniques in bioengineering

works? Explain how plant species is selected based on the draught i'actor.

What system do yourprefer for the repair and maintenance of iancislicie area?

why? Illustrate it with examples.
O\n6

Write short notes on:
1. Stability analysis based on the orientation of rock fractures
7. Selection of plant species based on morphological characteristics
I. Stabililv analysis of slope incorporating the effect of vegetation
+. )Iethod of barnboo crib wall construction

V.- \u.T

A.

B

B

Exarrrination i Resuiar,,Back Rezular
Level: B.E. Full marks 20
Prograrnme: Civil i Pass marks 8

i Year: fV l:r*.I lTime
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Exam. Regular
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part ry/I Time 3 hrs.

Subject: - Solid Waste Management (Elective I) (CE725)

/ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt All questions.
r' The/igures tn the margin indicate Full Marks.
{ Assume suitable data if necessary.

\
1. a) What are the basic information needed for ISWM design? Give the history of

development of solid waste management in the context ofNepalese society. tSl

b) What are the factors affecting solid waste generation in Nepal. What is biological
conversion of solid waste? t8I

2. a) What is landfill? How many tlpes of landfills are there for solid waste management?
Describe in briefthe sanitary landfills and its uses in the context ofNepal. U+3l4I

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 alea required if 2A% of the waste produced per capita is added for
commercial and other wastes and 8CIlo of the waste is expectod to reach the land filled
site. The density of waste after compaction in the land fiIl is orpectd to be 500
kgfur3. It is estimated that there will be 5 cells in I lift of 5 m ircluding daily cover
height of 15 c,m and intermitent aover of 30 cm. Thc landfill allows maximum of 5
lifo. The landfill site is run for 6 days in a week t8]

b) Dettrmire the ratio of waste to cover materiat (volumc basis) as a fiurction of the
initial compacted specific weight for a solid waste sfieam 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 ttrat the waste is compacted initially to an average specific weight of 600, 800

t8Iand 1000 lb/yd3. The daily cover thickness is 6 inch.

3. a) Describe different tlpes of collection services used. What is on site management? 141

b) Composition of 100 kg MSW sample of community given bellow and estimate the
energy content and chemical formula for MSW with and without sulfur. U21

Perc€nt by mass dry basis
Component \ilet mass

-lts

%

6.0 44-00

Ash

Food wastes 30.0 70.0

6.0

48.0 2.6 0.4 5.0

r5.0

s.0

43.5 0.3 0.2 6.0

5.0 44.0 5.9 44,60 0.3

0.0

0.2 5.0

Plastics 8.0 2.0 60.0 72 22.80 0 10.0

Textiles s.0 10.0 s5.0 6.6 3t.20 4.6 0.15 2.5

Rubbpr 10.0 2.0 78.0 10.0 0.00 2.0

10.0

3.4

0.2

0 r0.0

[.eather 7.0 10.0 60.0 8.0 I1.60

38.00

0.4 10.0

Yerd Wastes 7.0 60.0 47.8 6.0 0.3 4.5

Wood 6.0 49.5 6.0 42.70 0.1 1.5

Tin cans 7,0

Peper
(.ardboard



4. a) What are the different design considerations for the materials recovery facilities? t6I

b) Determine the number of container that can be emptied per day using the hauled
container collection system for Balaju lndustrial District Kathmandu. The data
available for analysis are as follow: tl0l
Time to drive from garuge to first container (t1):20 min
Time to drive from last container to garage (t2) : 25 min
Total time required to pickup loaded container and unload empty container:0.4hrltrip
Average time required to drive between container: 8 min
Onepay distance to disposal site:25 Km (speed limit4Okm/hr)
S : 0.12 hr/trip, a: 0.16 Utrip, b : 0.011, W : 0.2
Length of work day: 8 h/day

5. Write short notes on: Px4l
a) Crmpooiting
b) Resowce necovery
c) Solid waste management practice inNepal
d) Transfer and tansport of MSW

!F rf r$

a
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2070 Chitra

Exam. Old Back (2065 & Earlier Batch)
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part Iv/I Time 3 hrs.
i

Subject: - Solid Waste Management (Elective I)

r' Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt any Five questions.
r' TheJigures in the margtn indicate Full Marks.
/ Necessarv Tvoical Properties of MSllt DATA table attached herewith.y' Assume suitable data if necessary.

'1

l) a) What is solid waste management and etaborate its devetopment phases in Nepal? Discuss the waste
management issues in rcfercnce of ISWM.

b) As a planner; where and when transfer stations should proposed? Explain. What are the consideruions to
bc fulfilhd in thc constnrctiqr oframfer station?

t8l

2) a) What is collection servicc and collcction system? The chemical formula of popytenc is CH3CHCH2.
What would bc thc hcat value ofpropylcne? tSl

b) Btimate the theoretical amount of air requircd to oxidize comptetely One tone of waste having the
composition CeoHrzo O so N:. t8]

3) a) Poor management of solid wast6 has consequence of health impacts; how you evaluate the practices of
organic waste rrcycling in Nepal, regarding the above issues, explain. t6l

b) A $/pical distribttion of wastc componcnt rapid biodegradabte portion of MSW gcnerated by a
rcsidential community is as follows: ,, [lOJ

Detemrin€ the: ComponenP/o by weight
i. Ovcrall moisture content Food waste 60
i. Ovcrall dcmsity-ofwastc sample paper l0i. Approximatc chcmical formula Cardbosrd 4

Yard waste 6

4) a] What is the impo,rtancc of waste generation rate? lVhat are the factors affecting waite generation? Explain
different mcthod ofdetermining waste generation rate. 

161

b) A total of I I apartnent complexes and commercial establishment have entered into a contact with a
solid wasrc 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 requircd on cotlcction day,
(optimize trip if possible), the size of collection vehicle and the sizc of the container to be provided.

Assume following assumpion and for simplicity I I sources contributes the same quanttty of solid
wastos. Number of containcrs emptied p€r rip = I I containem per trip; container number in eadr
location =1, Compaction ratio =2. 5, Time for driving between container = 0.09 h, Time from garage to
first container = 20 minutes; Timc fronr the last container to garage = 25 minutes, at site time= 0. I hours,

Inadingand rurloddingtime =0.llrours,; landfill site is 30 km away, offroute factor=O. 15,working
hour- 8h, vehicle spoed 56 km/hcr and haul time constant a= 0.034 hours/trip, H). 0l 8 hour/km I l0]

5) a) Whc are diffcrcnt component involved in planning, designing and operation of landfill? What arc * 
,r,criteria for landfill site selection.

b) Gompute the total rrolume of gas of a landfill that generate in first three years where the 80 tons of
waste deposit daily and the gas generatlon rate from RB and SB is 0.92 m3 / kg and 1.16 mr 7 kg. Gas

generation starts after one year of deposltion. t8l

t8l

6) Wrlte short notes on any four:
a) Final Cover Configuruion Of Landfill Site.

bl Vermi{omposting
cl On Site Management
d, Lcgislation Provision Of SWM ln Nepal

el Material Recovcry Facility (MFS)

***

[4x21
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O2O TRIBHWA}.ITiMVERSITY

INSTITUTE OF ENGINEERING

X'xamination Control Division.
2069 Bhadra

Exam. Reeular/Backo
Level BE Full IVIarks 80

Programme BCE Pass lVlarks 32

Year/Part ry/tr Time 3 hrs.

Subject: - Solid Waste Management (EG7SSCE) @lective II)

,/ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt any Five questiotu.
{ Thefigures in the margtn indicate Full Marks.

y' Assume suitable data if necessary.

l. a) Discuss tlr dorelopmcnt phases of solid nash managemcnt What do yur undeirtand by ISWM? 8

Disctsthe frrncional dcmcnB of ISWM.
b) What is solid wastc? Wlrat arc various metho& of collecting solid wastc? Dcscribe anyurc of thcnr. t

2. a) As a planner; whcrc and when ransfer stations should be proposed? Explain. Wh* arc the oonsiderations 8

to be fulfiUod in the oonsrlction of tra$fcr station?

b) Estimatc the theorctical amount of air requircd to oxidize qomplaely ()ne tonneof waste having the 8
ootnpoeition Co HnoO mNr.

3. a) Wtrat are diffmrt oomponent involved in planning desigring and operation of landfill? What are the I
criteria for land fill sitc seloion?

b) Tlre authoritics ueplanning to puchasc a compadion tnrck for solid nastc disposal fon a mechanically 8

loaded stationary contaitrcr syst€flr. lVtnt is ttre sia of compoctor truc* if trc container sirc is 0.6 m3?

Following infonnation are uailablc :

Contairrf utilization far:tor =O.7 Containgr unloading time = 0.05 hr/ coilainer

Average conteiner numba in each location = t2 [hiving time lturycn oqttaincr'0.lhr/ locatio:t

Compadion ratio = 2 One uoy haul di*anoe =/29 km

TIme fronr garagp to first oonainer = 20minutes S@ limit =tS krrhr

Tripe per day to dispossl sitc = 2 r'ime from last oonuiner to gamge = 15 mirurcs

Of routc facnor = 0.15

At site time = 0.1 hr working hours = t hr

' 
TakG haul time constant a= 0.016 hr/hip; b= 0.01lhr/km

4. a) Dcscribe in ddail abotrtthc diffaart pluscs of gcneration of landfrll gascs in ttre landlill ritc. l0

b) ThG Ghcrnicst formula of PVC is QHC! . tr4r* would be tre approximde enogt content of PVC"? 6

5. a) What is MRF? Discuss tlre differcnt rccov€ry processes adoptcd in community 8

b) LDC counuies facing poor mansgement of solid wastcs has gorsequenoe of healtr impssts ; horrdoyou 8

eraluarc the practiccs of oganic nase rccycling in Nepal, regnding 0re aborre issues?Erplain.

6. Wrtte short notc on any fou: 1'4

a) Vennioomposting d) On site managcment
b) lrgislation prcvision of SWM in Ncpal e) landfill botottt liner configuraion

c) Resoupesrcoovery 
***
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O2O TRIBHWANI.'NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division.
2069 Bhadra

Exam. Regular/ Backo
Level BE Full Marks 80

Programme BCE Pass IVIarks 32
Year / Part ry/II Time 3 hrb.

Suhject: - Solid Waste Management @GTSSCE) (Elective II)

r' Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt any Five questions.
{ TheJigures in the margin indicate Fall Marlrs.

y' Assume suitable data if necessary.

i. a) Discus the dorelopment phases of sotid \ryaste management What do you understand by ISWM? 8
Discus the firnctional elcments of ISWM.

b) What is solid wsstc? What are various metho$ of collecting solid waste? Describe anyone of them. 8

2. a) As a planner; where and when tra,nsfer stations should be poposed? Explain. What are the considerations 8

to be fulfilld in the constnrction of tursfer station?

b) Estimate the theoretical amount of air requirod to oxidize qompletety One tonneof waste having the 8
composition Co Hrzo O ro Nr.

3. a) What are diffcrcnt @mponent involved in planning, designing and operation of landfill? What arc the 8

criteria for land fill site selec-tion?
b) The authoritiesareplanning to purchase a compaction truck for solid wase disposal for a mechanically 8

loaded stationary container syst€m. What is the size of compacton truck if the container size is 0.6 m3?

Following informatiom are available :

Conainer utitization factor =0.7 Containgr unloading time = 0.05 hr/ container

Average container number in each location = 12 Driving time bgween containcr = 0.lhr/ locatio:t

Compaction ratio = 2 Oneway haul distrnce=29 km

Time fmm gsrage to first container = 2Ominutes Speed limit =E8 km/hr

Trips per day to disposal sile = 2 Time from last container to garage = 15 minutes

Of route factor = 0.15

At site time = 0.I hr working hours = 8 hr

' Take haul time c,onstant a= 0.016 hr/trip; b= 0.0ltrhr/km

4. a) Describe in detail about the different phases of generation of landfrll gases in the landJill site. l0
b) The chcmical formula of PVC is QHCI . What would be the approximate enogy content of PVC? 6

5. a) What is MRF? Discuss the different recovery processes adopted in community. 8

b) LDC countric facing poor management of solid unastes has consequence of health impacts ; howdoyou 8

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

6. Write short notes on any four:
a) Vermicomposting
b) Legislation provision of SIUM inNepal
c) Resourcesrecovery

d) On site management
e) landfill bottom liner configuration

4f4
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'Yard irvaste 60 0,5 605030

- 
ilp,5 15126 1'5317.

Wood 20 0,6 .15445. "6'8.'I {lt,g '19343 19499.
Gfdss and mineral 2 96-99 '195:- -". ril 200 140.
Metal.'tiii. caris 5 94:99 : :. -.,.:?. ,,..700rrl-T ._ . fll " "'''':''.:-'i42 r '' .+ !:,i;1:;11'";' 

ftT
Metal. fer.rots: 2 96-99l,ll 4 .:'r:l :-: .

Metal. iibii.ferrods i 94-9.92, l . _rll_-l

,L'!:..
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Level BE FulI Marks 80 i ,:"!

Programme BCE Pass Marks 32

Year / Part rv/ tr Time 3 hrs.

Subject:. Solid Waste Management @lecttve II)

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

. . Thefigures in the margin indicate Full Ma**_\/
/ \ { Necessaru Tvoical Prooerties of MSW Data are attached herewith.
a/ Assume suitable data if necessary.

1. a)

b)

2. a)

b)

3. a)

b)

4. a)

What is solid waste? Describe the factors governing the solid waste generation rate in
a municipality area. t8l

Discuss the development phases of solid waste management in Nepal. Sketch the
various stages of wasle management hierarchy. tp]

Where and when tansfer stations should be proposed? Explain. What are the
conditions to be fulfilled in the construction of tansfer station? Explain. t8l

A typical distribution of waste component of MSW generated from a residential
community is as follows: t8l

Components Wetweishtbf/o
Food waste

Paper
Plastic
Fabric
Wood
Glass
Dirt

59
13

6
8

10
I
3

Total 100

Determine the approximate chemical formula.

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

The theoretical landfill gas generation from readily biodegradable @B) and slowly
biodegradable (SB) fraction of the SW is glven as below. Using triangular metho{,

"o-prrtr 
the quantity of gas produced for first six years, if annual waste deposition is

1000 tons and 750 tons of RB and SB respectively. Gas production by RB is lm'Ps
kg; Gas production by SB is 1.5m3 per kg; specific weight of methane :0.71kdm';
Specific weight of carbon-dioxide: 1.97 kglm'.

OR

Determine the amount of air required"'to cornpletes oxidise one ton of sotid waste

having the chemical equation CoeHrzoOsoN.

'What is a landfill? Descnibe.tkoriteria for land filI site selection.

t8l

t8l

t8l
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of residen

and

1 67

322
174

23'.

18e

data r

No,

tnr

-\r-'\1./

v

I

i

t'
,,i

I

/ptcal 
I I MSM

Specific Weight
(kg/m3) . '

Moisture Content
l% bV weight)

Energy cont{n
(rutg) 

|

.Gomponent
of waste'

Ranoe Tvoical Ranoe Tvoical Ranoe Tvpi,
wa3te 130-480 290 s0-80 70 3490-698r I

Paoer 40-130 ET' 4-10 6 {{630-{8fii
.Card boatd 40-80: s0 , 4-8 5 13955-.|.744,

Plastics 40-130. 65 14 2 27910-3721
{extiles , 40-t00 65 6-15 10 15120-1861,i

Rubber 100-200. iao 14 2 20930-2791
{00-260 {60 15120-19778-12 10 ' 17t
60-225, 100 30-80 60 2325-186(

Wood 130-32d 240 {s-40 20 17445:1977
Glass, I60480 195 14 2 115-23,:

, 50-{60: ffl 24 3 230-116Tin cans

24Aluminum 65-24A {60 2

Other metals {30-r{50- 320 24 3 230-1rd
320r{G00.. 480 6-12 I 2325-{163

Type of waste
Moisture Volatile matter Fixed carbofll

. 21.4 iitB.eFood waste 79
i 10.2 75.9 iilB:+P.aper

5.2 77.5 lE.tGard boaid
9s.8 iill ePlastics 0.2

66 l[.sTextiles 10

83.9 tilh.e.Rubber 1.2

12.sLeather 68.5.;10
i'19.rYard kaste 60 30
{h.s20 68,'1Wood
i,ll2'Glass and mineral
iill5Metal, tin, cans
ill,2ferrous

:iill2.Metal. non ferrous '

)



Typical data on the ultiinate analysis of the combustible
in residential MSW

ht
Carbon Hvdrooefl O:nroen Nitrooen Suloher Ash

'48 6.4 37.6 2.6 o,4 5
43,5 6 44 0.3 0t.2 ts

44 5.9 M.6 0.3 0:2 5
60 7.2 22.8

'. . ,it
10

55 6.6 31.-2 4.6 . 0.15 2.5
78 {0 2 {0"

11.6 .10 o.4 10_ qq_

47.8.

I
6 38 3.4 0.9 I 4.5

49.5 6 42.7 o.2 0:1 1.5
0.5 0:1 0.4 0.{ 98.9

4,5 0.6 4.3 I 0.1 90.5
26.3 3 2 0.5 '..a;2 ff

l

I

'50

t80

i50

I.UC

t45
:60
M5
tr0

'00

I40

r00

)s0

i1

I

I
j

I

I

i

I

I

i
l

i
I

I

i

I

i

I

I
I
I
I

t
t

;
I

I

I

!,
I

I

I

i,:

i
'i

:: i
*.lr

i.
'iand solidesidentia

n-combustible

96-99

E

5.4
5

2.

6.5

9

96-99

9.9

0.5
0.6

Enersy' content (kJ/kq !
As collected Drv' Drrr:a5h-free

418A 13s16 , i- " 16700
{5815 15731 i:;,r ; 1g73g
t6sso 17278 -. :-;i. 1824A
32V99 33471
18515 2A572. 2285i:
25330 25637 2g;,491
174/,5 18701
6050 15126 153r7

15445 19343 19499
'195 200 146
700 742 737

94-99



b) The authorities are plaruring to purchase a compaction'truck for_solid waste disposal

for a mechanically loaded slafonary container system. Wliat is the size of compactor

fuct ruquired if tle containeriize ii 0.6m3? Following information are available:

'''Container utilization factor : 0.7

. ., ..-C 
gRtpl4Fr,Udqglifre tifne =-0.05hr/contaiger

Driving time between containers : 0.lhr/location
Average container number in each location = t2
One way haul distance:Z9l<rrt
Compaction ratio:2
Speed limit: 88lsn/hr
Time from garuge 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 hrltrip; b : 0.011 hr/lnn

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

b) Describe organic waste recycling practices in Nepal.

6. a) Discuss about the gas and leachate management in landfills.

b) The chemical formula of Lactate is CH:CHOHCOOH. What is the approximate
energy content of lactate?

7. Write short notes on:

a) Haul container system
b) Landfill bottom liner configuration
c) Proximate analysis
d) Hazardous waste

t8l

t8l

l8l

[10]

t6l

l4x4)

t**

I
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2068 Chaitra

Exam. Resular / Back
LeVel BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part ry/r Time 3 hrs.

Subject: - Solid Waste Management (Elective I)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Afiempt any Five questions.
r' Thefigures in the margin indtcate Full'Marks.
{ Assume suitable data if necessary.

l. a) How do you explain the importance of Integrated Solid Waste Management in present

t8Iglobal condition of environmental degradation?

b) How do you estimate the solid waste quantity in your city? Explain any two methods, t8]

2. a) Write down the procedure to calculate the heat value of chemical compounds in solid
waste. t6I

b) Calculate the size of the compaction truck required for mechanically loaded stationary
container system if the container size is 0.5m3. 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 hrl 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. UOI

3. a) State the waste collection services in practice. Recommend the suitable method for
effective solid waste management. t6]

b) Calculate the land area required for a city for landfilling with following data. [10]

Average solid waste production rate: O.2Kgper capitalday
Additional waste by industries/commercial area:30Yo of domestic solid waste
Density of solid waste after compaction:500 kg/*'
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.pf working days in a week:5
Assume necessary data if needed.

4. a) Explain briefly about landfilling method suitable for your city. Mention your
justification. t8I

b) Illustrate briefly about the significance of promotion of composting method for
effective management of solid waste in urban areas of Nepal. t8I

5. a) State about the flow of materials in society with neat sketch. t8]

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? t8l

6. 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 

r:F,r



O4A TRIBHWANT'NWERSITY
, O INSTITUTE OF ENGINEERTNG

Examination Control Division
2066 Bhadra

Exam. ____Begqlar / Back
LeveI BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part IV/I Time 3 hrs.

Subject: - Solid V/aste Management @lective D

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Five,questions.
'/ Thefigures in the margin indicate Full Marks.
r' Necessarv tqble is attached herewith-
/ Assume suitable data if necessary.

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

b) The chemical formula of cellulose and methane are C6 Hro Os and CHI respectively.
What would be the heat values of these compounds?

t10l

{61

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.

Gas production by readily biodegradable waste : 1 m3/l^<B

Gas productionby slowly biodegradable waste : 1.5 m'lkg

3. a) Elaborate various sources of solid waste in urban area. Discuss about hazardous wastes. .t8]

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

4. a) Determine the chemical equation of the solid waste with following composition.

SN Waste Type
WetWeight kg
(out of 100 ks)

1 Food waste 55

2 Paper 20
3 Yard waste 10

4 Glass 10

5 Textile 5

t16l

t8l

[12]

b) What is a hammer mill? Describe the use of hammer mill in MRF?

5. a) What is triangular model of landfill gas? Discuss the use of model in the case of
readily biode gradable and bio degradable wastes.

p) Discuss various methods of aerobic composting of organic solid waste.

6. Write short notes on any for:r of the following:

a) Sketch liner configurations used on the base of landfill sites

b) Material recovery facility
c) Role of grating inthe fumace
d) Time and motion suryey in collection system

e) Leachate management

t4l

t8l

[axa]

'f



a

Densitv. kslm3 Moisture, o/o 7o bv mass fdrc besis) Inert residue 7o

Cooponents Ranoe Raaqe cTmical Typical H o N s Ash Rense Tvoical

Food wastes 720-480 290 50-80 70 48.0 6.4 37.6 o.0 2-8 52.6 5.0

Paper 30-130 85 4-fi o 13.5 4-8 66.C n2 D.T Rfi

Cardboard 50 4-8 5 44.O 3-6 530-80 5.9 44.6 0.3 o.2a 5.0

60.0 6-20 10Plastics 30-130 65 1-4 2 7.2 22.8 10.0

55.0 2.5Textiles 30-100 65 6-75 10 6.6 37.2 4.6 0.15 2.5 2-4

78.0 8-20 10Rubber 9b-2oo 730 7-4 2 10.0 2.0 10.0

Leather 90-260 160 8-12 10 60.0 8.0 77.6 10.0 0.4a 10.0 8-20 10

Gardea trimmines 60-225 705 30-80 60 47.8 6.0 38.0 3.4 0.30 4.5 2-6 4.5

Wood 120-320 240 15-40 20 49.5 6.0 42.7 0.2 0.10 1.5 0.6-2 1.5

Glass 98160-480 195 1-4 2 96-99

Ths/caas 2-4 3 9845-760 90 96-99

Nonferrous metals 24 9660-240 160 2 90-99

Ferrous metals 24 98120 -1200 320 3 9+99
Dirt, ashes, brickbats
etc 320-960 480 6-12 8 26.3 3.0 2.0 0.5 0.20 68.0 60-80 70



O6C TRIBHUVAN UNIVERSIry

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Chaitra

Exam. i.cgular
Level BE Full Marks 80

Programme BCE Pass Marls 32

Year lPart ry/r Time 3 hrs.

Subject: - Trail Suspension Bridge (Elective 0 GE725)

,/ Candidates are required to give their answers in their own words as far as practicable.
{ AttemptAUquestions.
r' The/igures in the margin indiiate FuA Marles.
y' Assume suitable data if necessary.

l. (a) Whatrare planning tools? Bricfly, explain dre planning process of tail bridges?

(b) 'How ards points of a bridge are fixed? What are the ways of measuring the distance berween the
uris points?

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

O) In a suspcnsion bridgg both the axis points are at 100 m level. The high flood level GIFL) mark
has been found at 95.5 m. The distance between the o<is points is 140 m. Detennine the conect
span of the bridge. Accodingty, draw the cable geometies of the bridge with preliminary
calculations.

3. (a) What arc.Ure tpes of fornddiotrs for LSTB and SSTB bridges? Describe them.

O) Ctrock the staUiiity of anchcagp fomrlation on soil using the fottowing data"
Numbcr ofmain c$les
I\{ain cablctcnsion
Cable inclination
sili;sdffdt'ttsurh
Friaim angle of Sub Soil

Unit rryeigtil of subsoil
Friction arglc of baclfilling soil

Unit Wciglrt of bocldllling soit

Gmund bearing pscssurc

Minimum crnbcddod Ccdlt
Backhight Hl
Fr.onthight lO
widfr B
length L
Active oressure hci gilrt

Embcddcd depth

Unit weight of dry stonc masonry

Unit weight of Canrot masonry

Unit weight of Cemcnt Concrete

4. (a) What arc &e forces,to be co.usiderpd io ckck tre tows capaclty in a swpe,nsion bridge desigfl
Hovir arc trese forces' assessed in analysis of a tower?

O) 
*"#,[:.yri: 

alermine geometry of frndguv and wind ties for a zuspended bridge? Explain it with

5. (a) WtrA are the constuc$on approaches of a hail bridge? What are the critical sages of worts to be

monitored during ttre srpemision of a commurrty qail bridge constuction?

(b) How sag setting worls of suspended and supensiom bridge is done at site?

.(3+3)

(s+5)

(3+3)

(10)

(8)

(8)
nM
TMf
pf

2Nos
594.840k}t1

23.l23Deg
3.20ffi

35.000deg

17.0001d.I/mr

30.000dc9

l5.000kf.I/m3

250.000h.I/m2
2.fr)0m

ll
yl
i2
y2

op€rm-

T
3JOm
3.00ilt
4.40sr

6.50rxr

Ha
T

1d=
Tm=
"tc

2.00 m
2.00 m

17.00 [N/nrm3

22.00 tN/mm3

22.00 kN/mm3

(4+4)

(8)

(4+4)

**+

(8)



O6F TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Chitra

Exam. Old Back & Earlier Batch
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part ry/r Time 3 hrs.

1. a)

b)

2. a)

b)

3. a)

b)

4- a)

b)

Subject: - Trial Suspension Bridge (EG735CE) (Elective I)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Arcmil any Five questtons.
r' The/igures in the margin tndicate Full Marks.y' Assume suttable data if necessary.

Show'tvittr 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. 14+2+21

Write about the pre-stetching 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? t2+2+2+21

How do you classiff 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]

Why do we need to carry out a triangulation in bridge survey? Give the sketches and
describe the procedures for it. t6I

D"dI. the equation to find the relation between sag (b) and vertical distance from

lowest point to saddles (fH, fr,) , [t = 
ttE*-tEl'lrr, * inclined suspended bridge,L4l

if the design span, level difference and the sag are known. Why do you limit the sag

inasuspendedbridge? [6+41

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? 12+2+21

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+21

Check the safety of a Drum Anchorage block on rock (without anchor rods) against

sliding and toppling, eccentricity and bearing capacity. t8l

Make calculation on following data:

(Assume data and figure if necessary)

Cable
Main Cable Tension" Tna = 1200 kl.I
Handrail Cable Tension, TH = 250 kt{
Cable inclination" B 

: 14 deg

Rock parameter

Bearing capacity : 450 kN/m2
Angle of sliding friction = 35 deg

Foundation

Additional Load on foundation top, A = 100 kI.{ Arm from front of block, a:6.0 m
B:6.5m }ll:2.6m
L:3.0m H2:1.2m



5. a)

b)

6. a)

b)

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. 14+2+21

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

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]

Describe the procedures how windguy a:rangement is fitted in a suspended bridge. t8I'\ 
{.**



O6G TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2069 Baishak

Exam, Reeular / Back
Level BE Full llflarks 80

Programme BCE Pass Marks 32

Year / Part IV/I Time 3 hrs.

1- a)

b)

2. a)

b)

3. a)

4. a)

b)

5. a)

b)

6. a)

b)

Subiect: - Suspension Bridge (Elective I)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Attempt any Five questions.
{ TheJigures in the margin indicate Full Marlcs.
{ Assume suitable data if necessary.

b)

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. 14+2+21

What do you understand by preliminary design of a tail bridge at site? Write down
the procedures for a topographic survey of a LSTB trail bridge at site with sketches. 12+61

Which wire ropes are used intrail bridges of Nepal? Write in detail about constnrction
type and sizes of wire ropes used in LSTB and SSTB Trail Bridge of Nepal at present
practice. 12+41

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. 13+71

Calculate the hoisting sag of a suspended bridge from the following data. t8I
Span ofbridge: 160m dead load sag = 8m
diameter of cables:36mm Elevation difference between saddles = 0m
Assume necessary data.

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+47

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

Give the sketch of wind-guy arrangement for a LSTB suspended bridge. How
windguy cable size is designed? t2+41

Draw a flow chart of Hot Dip Galvanizing process. How do you check quality of hot
dip galvanization of bridge steel parts? 14+41

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+21

Why maintenance is necessary in hail bridges? Explain different types of
maintenance of trail bridges. 12+41

Checkthe safety of the windguy foundation on rock with the following data. t10l

Cable tension, T = l75li.[
Cabte inclination, F = +2.5o
Rock parameter: Bearing capacity : 400k1.{/mm2

Frictional Angles = 38 degree
Foundation size (assume sketch of block):
B : 4-5m L:3.2m Hl = 2.2m H2 : 1.6m hr = 0.8m

**'i



I O6G TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2068 Baishakh

Exam. Resular / Back
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year /Part ry/r Time 3 hrs.

Subject: - Trail Suspension Bridge (Elective I)

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

'/ Thefi,gures in the margin indicate Full Marks

'/ Assume suttable data if necessary.

1. a) How do you determine High Flood Level (HFL) in trail bridge survey? What role
does freeboard play in selecting bridge tlpe and span? Describe in which condition
suspended tlpe bridge is favorable. t2+3+3J

b) 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 Bridge. 12+4+21

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

b) IIow soil/Rock is'classified for selecting/designing SSTB D:type Bridge. Make
sketches of all tlpes of main foundation of SSTB D-type Bridge.

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

b) What is the difference between cable geometries of SSTB and LSTB D-t1pe bridges?
Write down the sag/span ratios, fixed in both standards of suspended bridges. What
are hoisting load sag and fulI load sag? How these sags are related to each other?

4. a) 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.

b) What are the major elements of a suspension bridge tower? How tower is erectpd at

site? Give sketches of tower erection procedures.

5. 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.

6. 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-t1pe
LSTB bridge for following data:

Cable tension, T:230kN
Cable inclination, F :25"
Rock parameter: Bearing eepacity = 5000kN/mm2

Foundation size (assume sketch of block):
B: 5.5m L:6.5m Hl :4.0 H2 = 3.0 B = 0.5m f:'..,

{. rkrf

t8l

14+41

t8l

t8l

t8l

t8l

u6l

[16]

,-_



OsD TRIBHWANUMVBRSTTY
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Exam. Recular/Back
Level BE tr'ull Marks 80

Programme BCE Pass Marks 32

Year / Part rV/ I Time 3 hrs.

Subject: - Trial Suspension Bridge (Elective I)

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

'/ Thefigures tn the margin indtcate Full Marksy' Assume suitable data if necessary.

I. (a) Briefly e:cplain the standards and tlpes of trail bridges? Which tipe ofbridge is prefened?
Why? (8)

(b) How do you locato a trail bridge a:cis? (8)
2, Fix the dead load gsometry ofcables for an 80 m long trail suspended bridge based on tho

following data. Check the factor of safety in cable. Elevation difference betrveen saddles.= 2.0 m,
Deod load of bridge per meter = 0.75 kl.I/m, Full load of bridge per mcter = 4.75 kN/m (16)

Table l: Cablps Selection

Table 2:

Ma:cimum Span for
Wallavay Width:

70om l06cm

Cable Combinations
Handrail Walkway
Cables Cables

Weight of all
Cables

gh.

2 26 2 26

nos @mm nos @mm

0.04I

span [m]

50

span [m]

40

lkdml

60 226 232 12.62

75 226 426 I5.06

105 ',i 26 432 2A.?2

120 232 432 22.80

"Cable
size,

0mm

co
o
o
d,

6
g
tr{

.o
0)0

!)

o
-a'Gl.
(-).

'g

'o

Motallic
EI-{{]

Unit Min
.Breaking

Load

P6f-rn.

LoadfiiEFli

Rernarks

Kdm" ld.l kI.I Tensile
shength of
wirc = 1.57
(kN/mm2)

Modulus of
Elastioity,

E= ll0
GN/mm1

l3 oz
Faa

*x
I\ \6

73 a.64 103 34

26

aa(,
g\X
-\axx
t\. N

292 2,51 386 . 129

32 442 3.80 58s 195

36
cat.
U)
J

560 .4,81 740 247

40 69t 5.94 914 305"
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3.(a)

(b)

4.(a)

(b)

Check tlE saf€ty of a windguyttock orrfractured rock based on the following data.

Cable tension : 190 kN, Cable inc*ination = 3 deg., Bearing capacity 
= 

800 kN/m2, angle of
slidingfriction, $sl =40deg. B:1.0 m, L: 1.5 m, Hl = 3 m,H2 = 1.5 m, ht= 1.0 m (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 warlcs to be monitored during the supervision of a trail bridgp

(8)
;"frHt'r""*HJr* of suspended and suspension bridge is executed? willdead toad geometry

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

5. (a) Explain the cableJroisting works fora suspended bridge? Why cable-hoisting sag is calculxrFd-hr

bridge site itself? (6+2)
(b) How a wfud bracing system is provi'&d,to resist wind loading in trail bridges? Explain with

sketches. (8)

Write short notes on: (any two) (8+8)
(a) Loadings in trail bridges
(b) Walkway fitting works
(c) Maintenance of trail bridges

6.

A.



O4N TRIBHUVANUNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2067 Mangsir

Exam. Resular / Back
Level BE tr'ull Marks 80

Programme BCE Pass Marks 32

Year / Part rv/ u Time 3 hrs.

Subiect: - Trail Suspension Bridge (Elective II)

'/ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt any Fiv?, questions
'/ Thefigures in the margin indicate Full Markg
,/ Assume suitable data if necessary.

Explain the scope and importance of Trail Bridge in the context of Nepal. Sketch both
t1,pes of trail bridge indicating major components. l4+4)

How bridge is planned in different level and what are the socio-economical criteria
for Trail Bridge. L4+41

What are the loads to be considered in Trail Bridge design, explain in brief. Why live
load on Trail Bridge vary? 13+21

Prepare a preliminary design for a suspended bridge of 1,72M span. Calculate hoisting
sag also.

Explain the topographic survey procedure used in Trail Bridge.

How you plas.sify soil.and rock for designing foundation in Trail Bridge.

Check stability of foundation based on given data:'

Types of foundation : wind guyblock
Cable tension : 114 KN
Cable inclination : 4 degree
Bearing capacity of rock : 550 KN/m2
Angle of sliding friction: 45 degree
Foundation dimension :B = 2.2M, Hl = 2.L M,Hz= 7.7m,L:2.4m, ht : 1.2m

What are the different types of wind guy arangement used in trail bridge. What are

the differences between wind guy arrangement system used for D and N type Trail
Bridge.

Explain different types of Tower used in suspension bridge. What is the basic
principle of modern tower design?

How tower height is calculated? Calculate the length of first suspender near the tower
of suspension bridge having following data.

Span: 170.2M, Sag: 19.20m and tower height : 22.13m. Also calculate number of
standard pieces and length ofextrapieces,

What are the works included in major maintenance? Explain the different approaches

being adopted in conskuction of Trail Bridge.

Explain the process of hot dip galvanization. How tower is erected in field? Explain
with sketch.

rl. tl. {<

[4+2]

[3+7]

1. a)

b)

2. a)

b)

3. a)

b)

4. a)

b)

5. a)

b)

6. a)

b)

[11]

t8l
. 

{81

[10]

[3+3]

14+4)

14+41
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O4L TRIBHWANT'NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2066 ldagh

Exam. Regular/Back
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part IV III Time 3 hrs.

Subiect: - Trail Suspension Bridge (Elective II)

'/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt any Five,questions.
'/ Thefigures in the margin indicate Full Marlcs.
/ Assume suitable data if necessary.

\-,

l. a)

b)

2. a)

b)

3. a)

b)

4- a)

b)

Explain in brief about historical development of tail bridge. Sketch both types of trail
bridge indicating major components.

What are the technical and socio-economical feasibility criteria for long span hail
bridge? Explain.

How do you classiff soil and rock in foundation design? How can you decide about
the foundation tlpe in a design? Explain.

Explain the survey procedure to be carried out for LSTB and SSTB trail bridge.

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/mm2.

What are the major loadings considered on trail bridge? Why the live load on trail
bridge Yary?

Check stability of foundation based on following data:

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

Cable structures characteristics:

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

Rock parameters:

Friction angle : 40o
Unit weight of rock : 19 KN/m3
Permissible ground bearing pressure : 450 KN/m2
Minimum embedded depth : lm

Foundation detail:

Front height (II2) : 2.lm
Back height (H1) : 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.

L4+41

l8l

Is+3]

tsl

ll0l

[4+2)

u2)

14)

L
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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 pieee, weight and surface area of suspender.

b) Describe the necessity of maintenance for trail bridges? Explain the works to be done
on routine maintenance.

6. Write short notes on: (any four)

a) Procedure for'walkway fitting
b) Construction approaches for trail bridge
c) Hot dip galvanization
d) Bridge planning
e) Principle of tower design

* rN( {.

t8l

[3+5]

lax4l

,A,\.
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O4E TRIBHUVAN I.JNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2066 Bhadra

Exam. Resular / Back
Level BE FUII Marks 80

Programme BCE Pass Marks 32

Year / Part IV/I Time 3 hrs.

- Trail

r', Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt any ruquestions.r' Thefigures in the margin indicate Full Marks.

Assume surtable data if necessary.

1. (a) What are bridge planning tools? How these tools help in planning of trail bridges?
(8)

(b) How bridge sites are investigated to locate a bridge axis? How do you ensure'high flood mark in
ttre site?

(6+2)

2. A 150 m long suspended bridge has to be designed to suit a site condition. Based on t}e foliowing
data, check the factor of safety of the cable.

Dead load sag:7.5 m, Diametor of cables = 2 nos. 36 mm, Elevation difference between saddles : 0 m

Take E: 110 kll/mm2 , Dead load of bridge per meter: 0.75 lll/m
Full load.of bridge per meter : 4.75 k},l/m

(16)
3. Check the stability of the foundation based on the data given in the drawing in page 2. (16)

a.@) How suspender lengths are calculated? What are differences in suspenders of LSTB and SSTB N
type suspension bridges?

(4+2)

(b) Explain with sketches, how a wind bracing system is designed to resist wind loading.
(i0)

5. (a) What are the critical stages of works to be monitored during the supervision of a trail bridge

construction? Why? 
$+Z)

(b) Explain cable-hoisting works for a suspended bridge? Why cable-hoisting sag is calculated in
,

bridge site itself?
(2+6)

Write short notes on: (any two) (8+8)
(a) Loadings in trail bridges
(b) Maintenance of tail biidges
(c) Final Checking of bridges

'.v

6.
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06I TRIBHUVANI.JNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Chaitra

Exam. Ite gu l:r r'

Level BE FuII Marks 80

Programme BCE Pass Marlc 32

Yeer / Part ry/I Time 3 hrs.

Subject: - Transportation Planning and Engineering (Electtve D G8725)

{ Candidates are required to give their answers in their own words as far as practicable.
r' AfiemptAll questions.

'/ Thetigures in the margin indicate Full Marhs.
{ Assume suitable data tf necessary.

l. Describe the basic steps in transportation planning and explain why the transportation
planning process is not intended to furnish a decision.

2. Explain the different factors that aftect non-motoriznd travel demand. What are the
advantages and disadvantages ofroad side interview survey?

3. Classifu hips. What are the different factors that affect tip production and attraction?

4. A small study area represented by six traffrc zones has the following characteristics.

[4+41

Zone I 2 3 4 5 6
Trip Production 600 450 900 8s0 750 290
Car ownership 250 200 7t0 615 280 130

Derive a trip generation equation and calculate R2 value.

5. Explain the issues that should be considered in making evaluation of alternatives.

6, What are the aircraft characteristics? Explain how they influence in airport site selection.

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 32.8oC and 16.5'C respectively. The
construction plan includes the following data:

End to end of runway (m) 0-300 300-900 900-1s00 r500-1800 1800-2100
Grade (%l +l -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+41

9. A 600 m radius curve is intoduced between two tangent portions of a BG line
intersecting to form a deviation angle of 70o. The booked speed for goods train in the
section is 5O tmptr and the maximum sanctioned speed is 110 krnph. Catculate the cant to
be provided, manimum permissible speed, length of transition curve and cant gradient.
Limits for ma:rimum cant and cant deficiency me 165 mm and 100 mm respectively. t8I

10.Is gravity goods ropeway a viable alternate mode of transport in Nepal? Explain its
t8Ilimitations 

!r**

14+41

14+41

t8I

t81

t8l

t8I
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O2H TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

tsxamination Control Divisiorr.
2069 Bhadra

Lxam.
Level BE FulI Marks 80

Programme BCE Pass ll{arl$ 32

3 hrs.Year / Part ry/u Time

I

r*'
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1. a)

b)

2. a)

b)

3. a)

Subject: - Transportation Planning and Engineering (EG7SSCE) (Elective II)

r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt any fuquestions.{ Thefigures in the margin indicate Full Marks.y' Assume suitable data if necessary.

Write down the steps of implementation of road transportation projects in Nepal.
Describe the role of Department of Roads.

'Transportation Planning is continuous process' elaborate the statement. Write down
the differences between short term and srategic planning.

Differentiate rnban and regional planning. Write down the diffrculties in the'freight
demand estimation.

Define the elasticity based model. Explain the Origin -Destination Survey.

What is trip generation? Total trips produced in and attracted to the three zones A, B,
C ofa survey area in the tabulated as:

It is forlrd that frips 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.

b) Describe the initiations for the development of railways and water hansport in Nepal.
Write down the application of 'Logit model'in urban transport modeling system.

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.

b) Make a typical layout plan of an airport. Calculate the corrected length of nrnway for
the grven condition:

o Reference temperature for the airport site is lS"Celcius
o Basic length of runway is 980 m
o Altitude above mean sea level is 600m
o Runway Gradient is0.20%

5. a) Make a typical cross of single line BG railway track. Make a sketch of left hand turn-
out of railway tack.

b) Calculate the superelevation and marimum permissible speed for a2 curue on a high
speed BG track withthe following data:

Ma:<imum sanctioned speed: 140 krnph
Equilibrium speed = 75 kmph
Booked speed for goods train = 45 kmph

6. Write short notes on: (any four)

a) Factors affecting mode choice
b) Generation of alternatives
c) Wind rose, cross-wind component, wind-coverage
d) Types of gradients in railways
e) Classification of rural transport network in Nepal

16+2l

[4+41

12+61

12+61

12+61

14+41

14+41

[2+67

14+41

t8I

l4x4l

Zones Trips produced Trips attracted
A r500 1200

B 1200 2000
C 2000 1500



O2H TRIBHUVAN UNIVERSIry

INSTITUTE OF ENGINEERING

Examination Control Division
2068 Bhadra

Exam. Resular / Back
Level BE F'ull Marks 80

Programme BCE Pass Marks. 32

Year / Part tv/u Time 3 hrs

Subj ect : - Transportation Planning and Engineering (Etective II)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Afiempt any Five questions.
r' Thefigures in the margin tndtcate Full Marks../ Assume suitable data if necessary.

1a.
b.

2a.
b.

3a.

b.

4a.

b.

Elaborate the statement 'Transport planning is the continuous prccess'. Describe kansportation
network and their characteristics . BI
Explain hat'the travel demand is dependable to the population growth & its economic activities'.
Make a sketch of Land-use and transport cycle t8l

Describe the'economic location theory'. Mention the factors affecting the relative desirability of a
location of an economic activity. t8]
What are the major transportation problems in urban areas? How they can be solved by conventional
approach? B]

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. t8l
Calculate the superelevation for 1.50 curve on a high speed BG track with the maximum sanctioned
speed of 120 kmph, equilibrium speed is 75 kmph and speed forgoods train is S0kmph. t8l

Write down the factors affecting the airport site selection. Describe the use of Wind-Rose diagram in

runway orientation. t81

Basic length of runway is 1200 m. The airport site has an elevation of 600 m. lts reference

temperalure is 20.& C. lf the runway is to be constructed with an effective gradient oI 0.25Yo,

determine the conected length of Runway. t8l

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

during road-side interview method? Bl
b. What are components of an aircraft? Describe them with neat sketch. I8l

6 Write short note on: (any Four)
a. Gravity model
b. Cross wind component and Wind coverage
c. Left hand railway Tumout
d. Rolling stockof railway
e. Momentum and Pusher gradient

!f r**

[4x41



' o6c TRIBHUVAN uNrvERsrrY

INSTITUTE OF ENGINEERING

Examination Control Division
2068 Baishakh

Exam. Resular / Back
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part tv lr Time 3 hrs.
.,

and (Electtve I)

r' Candidates are required to give their answers in their own
,/ Attempt any Five questions.
'/ Thefig4res in the margin indicate Full Marla.
,/ Assume suitable data if necessary.

'---*

aFl far as practicable.

What is the scope of transportation planning? Define accessibility and mobility. t8l

Basic length of runway is 1200 m. The airport site has an elevation of 700 m. Its reference
temperature is l8o C. If the runway is to be constructed with an effective gradient of 0.15%,
determine the corrected length of Runway. I8l

What is the 'travel demand'? Describe the steps of travel demand forecasting model for Urban
transportation planning? t8l

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. t8]

What is evaluation of alternatives? Mention the principles for generating altemativEs during
transportation planning? t8l

What are the organizations involved in planning in Nepal? Describe the role Department of
Roads as an implementing agency. t8I

What are factors to be considered during site selection of an airport? t8l

Total trips produced in and attracted to the 3 zones A, B, C of a survey area in the design year is
tabulated as: t8I

zones Trips produced Trios attracted

A 1200 1400

B 1500 1200

c 1400 1500

It is known that the trips between two zones are inversely proportion to the second power of the travel

time betr,neen zones, wtrich is uniformly 15 minutes. lf the trip interchange between zones B and C is
known to be 500, calculate the interchange betu,een zones A and B, A and C, B and A and C and B

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

track. t8l
a. Maximum sanction speed = 130 kmph
b. Equilibrium speed = 85 kmph
c. Speeds for goods train = 50 kmph

b. What are the component parts of rolling stock of railway? Calculate the material requirements
for one Km of BG railway track. t8l

6 Write short note on: (any Four) [4X41

a. Right hand turn-out
b. Railway stations: functions and types
c. Advantages of air transportation
d. Jet engine
e. Gravity model 

{.,r{.

l 1a.
b.

2a.

b.

3a.

b.

4' a.

b.l
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O6R TRIBHWANUNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2068 Chaitra

Exam. Regular / Back
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year lPart IV/I Time 3 hrs.

Subiect: - Transportation Planning and Engineering (Elective I)

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

t 4uenil any Five.
,/ Theftgures 'in the margin indicate Full Marlrs.
7 trssufrl suitable data if necessary.

1
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O4H TRIBHWAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2067 Mangsir

Exam. Resular/Back
Level BE FUII Marks 80

Programme BCE Pass Marks 32

Year / Part ry/il Time 3 hrs.

Subject: - Transportation Planning and Engineering (Elective II)

,/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt any Five questions.
'/ Thefigures in the margin indicate.Full Marks../ Assume suitable data if necessary.

I a. What are main organizatibns involved in planning in Nepal? Describe the role of executing
agency (line Ministry)

b. What is Transport Planning? Describe the scope of Transport Planning.

2a.

b.

3

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?

4

a, What are the major types of transportation survey? Describe the Road Side Interview
Survey.

b. Consider a zone with 300 households with a motorcycle and 200 households without
motorcycle. Assuming we know the average trip generation rate of each group:

o Motorcycle owning household produce: 6 trips /day
. 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.

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

b. Basic length of runway is 1520 m. The airport site has an elevation of 750m. Its reference

temperatulre is 22.5o C. If the runway is io be constructed with an effective gradient of
, 0.20yo, determine the corrected length of Runway.

a. On a BG route invOlving high speed, a 100 rn transition curve has been provided and a

superetevation 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.
b. What are the component parts of railway track? Describe their functions. Make a sketch of a

single line railway track cross-section.

6 Write short note on: (any Four)
a, Facilities for 'Airport Terminal Building'
b. Left hand railway Turn-out
c. Minimum turning radius of aircraft
d. Railway stations
e. Cross wind component and Wind coverage

{.!f {€

t
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OsG TRIBHI.JVANT'NTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2067 Ashadh

Exam. Resular/Back
Level BE FullMarks 80

Programme BCE Pass Marks 32

Year / Part rV/I Time 3 hrs.

Subi ect : - Transportation Planning and Engineering (Elective I)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Attumpt any fuquestions.r' They' Assume suitable data if necessary.

1a.
b.

2a.
b.

3a.

b.

4a.

b.

5a.

b.

Define fransportation planning. Descdbe transportation network and treircharac'teristics .

How land-use afiects on tre tavel demand? Descdbe Land-use and transport cycle

lmportarrce of 'Center place sfudies and geography of concentration'?
lthat are the major transportation problems in urban areas? How they can be solved by conventional
approach?

Whal are the malor types of Eansporhtion survey? What are 0re types of infurmation to be collected

dudng home interview mehod?
Galculate the superelevatbn 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 S0kmph.

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

orientation.
Basic length of runway is 1280 m. The airport site has an elevation of 750m. lts reference temperature

is 20.00 C. lf ttre runuray is to be constructed wtth an efiec{ive gnadient ol 0.20Y0, determine the

conected length of Runway.

On a BG route involving high speed , a120 m hansition curve has been provided and a superetevation

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.
t/Vhat are the diffenent types of stations used in nailwaf Make a sketch of a single line railway track

cross-section.

6 Write short note on: (any Four)
a. Cross wind component and Wnd coverage
b. Three controls: Aileron, Elevator & Rudder
c. Lefr hand railway Tumout
d. Rolting stock of railuay
e. Airport site selection

rl.r*rI



\
:

O4C TRIBHUVAN I,JNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2066 Magh

Exem. Regular/Back
Level BE FUII Marks 80

Programme BCE Pass Marks 32

Yeer / Part TViil Time 3 hrs.

Subject: - Transportation Planning and (Elective II)

,/ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt any Ftvg.questions.

'/ Thefigures in the margin indicate Full Marks.
./ Assume suitable datri if necessary.

I

Jz

a.

b.

a.
b.

4a,
b.

5a.

b.

1

Define Trairsportation Planning. Describe'Land-use Transportation Cycle'. tSl
Find out the length of transition curve for a four degee BG circular curved track having a
cant of 15 cm. the maximum permissible qpeed on the curve is 90 kmph. Find out the shift
andoffsetatevery 15 m interval ofthe curve. t8l

Write down the importance of central placc studies and geography of concentration. t8l
What are major types of 'Transportation Survey'? Describe the data to be collected by home
interview method. t8l

What arc factors to be considered during site selection of an airport? t8l
Basic length of runway is I280 m. The airport site has an elevation of 750m. lts reference
temperature is 20o C. If the runway is to be constructed with an effective gradient of 0.25oh,

determine the corrected lenglh of Runway. t8l

On a 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 l" and the maximum
sanctioned speed for the curved section is 170 kmph. Determine maximum permissible
speed on the curve. I8I
What are the component parts of rolling stock of railway? Calculate the material
rcquirements for one Km of BG railway track. t8l

3 a. Make a schematic diagram of Urban Transportation Planning Process. t8l
b. Describe the transportation systems in Nepal. What are the constraints to the development of

each modes of transportation? t8l

i

6 Write short note on: (any Four)
a. Advantages of air transportation
b. Jet engine
c. Railway stations: functions and types
d. Right hand turn-out
e. Gravity model

l4x4l

rt!t{.
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()4G TRIBHWANUMVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division

Exam. Resular / Back
Level BE FuIl Marks 80

Programme BCE Pass Marks 32

Year / Part IV/I Time 3 hrs.

Subject:. Transportation Planning and Engineering (Elective I)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Five questions.
./ Thefigurx .in the margin indicate Full Marks.
/ Assume suitable data dnecessary.

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

b) Total tips produced in and athacted to the tlree zones A, B, C of a survey are.a in the design year
tabulated as:

It is known that the trips between two zones are inversely to the second power of the travel
betweerr zories B and C istime between.zones, which is uniformly 20 minutes. If the tip interchhnge

knowr
B.t8l

to be 700, calculate the trip interchange between zones A and B, A and C, B andAandCand

2. a).What are Component pa+s of rolling stock of railway? Describe thern ir1 short. [8]

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

3. a) Basic length of runway is 1280 m. The airport site has an elevation.of 1000 m, Its referenqe
temperature is 20 degree Celsitts. If the runway is to be constructed wiflr an effectivo gradient of

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

b) What are the component parts of an aircraft? Make.a sketch showing minimum turning radius of an
aircraft. [6]

4. a) On a B.G route involving high speed, a 110 m transition burve has been provided and a
superlevation of 80 mm has been managed. The degree of curve is 1.5 o and the maximum sanctiohed

' speed for the _section is 160 kmph. Dbterrnine maximum pennissible speed. [10]

b) Make a sketch of a cross section of runway showing its typical dimensions. Make a general layout
' of arport showing its parts. [6]

5.' a) Write down the six principles of development of a sei 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)
. a. L,eft hand Railway turn-out

b. Characteristics of transportation network
c. Airport terminal facilities
d. 'Railway stations
e. Transportation systems in Nepal

I

,

Zones Trips rroduced Trips attracted
A 3000 2000
B 2000 1000

C 1000 3000



1O6H TRIBHWANUMVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
206'8 gaisnatn

Exam. Reqular / Back
Level BE tr'ull Marks 80

Programme BCE Pass Marks 32

Year / Part IV/I Time 3 hrs

Subject: - Urban and Planning (Elective I)

,/ Candidates are required to give their answers in their own words as far as practicable.
./ Attempt any Fivti questibns.
,/ Thefigures in the mdrgin tndicate Full Marks.
,/ Assume suitable data if necessary.

t. What do you understand by Human settlements? What are the factors responsible
for human settlement?

2, What do you understand by urbanization? Discuss the urbanization trend in Nepal?

3. What are the regional planning theories? Explairt the central place theory?

4. As an urban planner, how do you see the urloan issues and problems? \Mrat shall bc
your efforts in solving theEe issues?

5. ln the context of Nepal, how do you understand by land readjustment as an urban
planning tool? Describe advantages and dlsadvantages of this planning tool?

5. Froject populatlon for each development reglon for 2005, 2010, 2015 from the
following information by using arithmetic, geometric and exponentialfunction :

Development
regton

Populatlon
1991

Populatlqn
2001

Grounh
rate

Eastern 4446749 53M476 2.O2

Central 6183955 8031629 2.99

Western 3770678 4571013 2.t2
Mid western 24LML4 30t297s 2.5

Far Western 1579301 2191330 3.05

:1.**

(6+10)

(6+10)

(6+10)

(6+10)

(6+10)

(15)



O6J . TRIBHWANUNTVERSITY

INSTITUTE OF ENGINEERING

Control Division
2068 Chaitra 3 Hrs.

Exam. Regular / Back
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part tV/I Time

- Urban and (Elective

r' Candidates are required to give their answers in their own words as far as practicable.
{ Atternpt any Five questions.

'/ Thefigures in the margin indicate Full Marks.
{ Assume suitable data if necessary.

:$ufft pr.oblems? :
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TRIBHUVAN I.JNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2066 Bhadra

Exam. Regular / Back
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part ry/I Time 3 hrs.

Subiect: - Computational Structural Mechanics (Eleictive I)
{, Candidates are required to give their answers in their own words as far as practicable./. 

lteryOt any Four questions.

/ Assume suitable data if necessory.-

1. A. What do you mean by tensor? Evaluate 61;b; and 6ijFU, tlOI

B. Evaluate the lnvariants ls 12 and 13 for the stress tensor oi; given below. Find principal

stress tensor. Also show that the invariants of given tensor and principal tensor is same. [10]
/6 -3 0\

o1;={-s 6 o)
\o o Bl

2. A. A three span beam ABCD is made of rnild steel with initial modulus 200 GPa. Node A is

fixed and node B, C and D have vertical roller as boundaries. The span AB, BC and CD are 5 rn,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. tl0l

1OO KN
D

5OKN

l-r.zr *-l-r.zr 
'-.1

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 Lencth (ml Area E (KN/mm')

AD 1.80 t200 200
BC 1.30 1000 200
CD 1.80 1200 200

A

ts c



4. A. List out the different methods to consider skew boundary conditions. Describe one of
them with suitable num.erical example and sketches of any truss structure. [10]
B. A simply supported beam AB 6 m long has elastic rotational spring with stiffness 0.15

El/r:adian clockwise at the centre of span C. ln 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. [10]

Section Unit
weishtlKN/m)

Area (mmz) e (Kru/mm'z) Moment of
lnertia (cm4)

tsMB250 o.373 4755 200 s131.6

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

response. All elements have equal EA. [10]

,l KI] KN

1_-

^/a

B. Atwo span continuous beam has thiee degrees of freedom as U1, U2 and U3 and the two
spans have total potential energy expressed as:

nt = LZlttr + LgItLItz + zou? - \IJL - 3uz
nz = 6113 + SULIlz + touS - sllz - 7Il3

Determine the stiffness equation and also the values of Ur, U2 and U3. t10]



O6J TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Chaitrz

Exam. Itcgular
Level BE tr'ull Marks 80

Programme BCE Pass Marks 32

Year / Part ry/I Time 3 hrs.

t Subject: - Ropeway Engineering (Elective D G8725),

{ Candidates are required to give their answers in their own words as far as practicable.
r' AfiemptAll questions.
{ Thefigures in the margin indicate Full Marlcs.
/ Assume suitable data if necessary.

\

l. What are the advantages of Ropeway transportation inpomparision to other modes
of transportation.

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 aneat sketch of a wire rope and label its components. Explain the
firnction of core in wire rope and differentiate betw'een various types of cores.

b) What does lay refer in the wire ropes? Distinguish betureen the Lang lay and

ordinaryht wiiC frff ifith neat sketcL

4. Thc'f<r[owing is &e schematic diaeram of a Gravity Ctoods noeway. Derive
equdioos to obtain the acccleration ofthe moving trollrys uft€re Ml ad M2 are the

mass ofthe dotmward and qurud moving trolley rcspectivety.

t6l

t8l

tsl

t6I

t51

c

p
p

M2

M1



5. Derive an equation fsr obtaining rope Geornetry in Ropeways. Write down the

relationship between the rope leneth and the maximum rope sag.

6. Determine the maximum weight the ropeway with the following features can safely
,. ns

Saddle to Saddle vertical distance z 449 m
Saddteto saddte horizontal distance : 1010m
Diameter of the track rope : 12mm
Diar4eter of the haulage rope : 9 mm

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

The rmit weight of tack rope and haulage ropc are 0.59kg/m and 0.301ke/m

RqppCivety. Consider the wind load corresponding to l60krnlhr

7. In the above GC& caloulate minimum height of anchorage block necessary at
bottom station if the length and breadth of the block is limited to 3.2mand2.2m
respectively. Consider that the track rope is directly anchored to the block. Assume
all the necessary data

8. List major items you need to consider in the estimation and costing of Gravity
Croods Ropeway

9. What are the general safety precautions to be observed in the Crravity Goods
Ropeways?

10. Explain the wire rope erection procedures briefly

11. What are the major defects in wire ropes? How are the following test{ conducted?
What are their importaneT
a) Reverse bend testb) Torsiontest

12. lWbat is pre stretching? Howis it carried out? Why is pre stretched rope prefened in
theRopeways?

rt* *

t8l

t10l

l7t

ts1

14l

l,sl

tsl

t6l



O6F IRIBHUVAN TINIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2072 Ashwin

Exam.

LeVel BE FUII Marks 80

Programme BCE Pass lltlarks 32

Year / Part tv/u Time 3 hrs.

{ Candidates are required to give their answers in their own words as far as practicable.
{ AnemptAll questions.
/ All questions carry equol marks.
y' Assume suitable data if necessdry.

1. What are the key factors to be considered while planning the rehabilitation and
reconstnrction 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. Wbat precautionary measures have to be taken
inthe search and rescue schemes in case of sftuctural damages and mass movements?

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

4. Explain cluster approach for disaster risk q.nanagement. List out the assessment types anJ
techniques to mitigate the disasters.

5. How do you protect human rights in disaster sittration? 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 comrptions in the disaster risk
reduction activities.

6. What is disaster risk management? Differentiate DRR and DRM.

7. Define hazardrisk vulenarabilities and mitigation.

8. Distinguish disaster with emergencies. Explain the role of social economic dimension in
wlenarability.

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' 

!r*:F



O6E TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examinatiori'Control Division
2072 Ashwin

Exam. rl

r$TiI.Ym5 Yi)Level

Programme

BE

BCE Pass Marks 32

3 hrs.Year / Part IV/IT Time

Subiect: - Time Series Analysis (Elecrive IID GE7S505)

{ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt All questions.
{ The figures in the margin indicate FuA Marhs.
y' Assume suitable data if necessary.

,,4'*6lain the following terms: determlnisth process, whlte noise, marglnatdistribution, parsimony ofparameters 
Fx2l

NlDefinedro univariate and muhivariate time serias and stationary and non-stationary time seriesJ data. lz+?l
3.. ffi& duration ofa monsoon storm X is a random variable whose probability density function

is given by [2+2+21

f (x) - kxz for 0 <_y< 6h
=k(12-x)2for6h3x<LZh
={ olsewhere

Find the value of k. What is the probability that the duration of the storm is betweon 6h to th.

ltWhat is the probability that the duration of the storm is that the storm

has lasted from 6h?

a"s.m* central llfnfttheorem. tlow is time series

12+21dat#

ffi *p'rnoualrrunofr of a stream is modeled by a normal distributlon, wlth mean = 41(X) m% and

:mandard deviation = 750 in%. finO the ranges which ls symmetrical about rnean within which tlp
runoff will lie.wtth a probability of 0.5. Also, compare the range using Chebyshet's inequality concept

and commenton tte result.

For normat distrlbutlon, take Z = 0.675 for F(Z) =O.75 and Z = -0.675 fur F{Z} =0.25. 14+41

SS,tffiffiat ls autocorrelatlon analysis? How ls it useful for the investigation of the time series data?

., [2+61

,l# lfrWttn the parameterc of AR(2) model fiom Yule-Walker equation. Also, discuss the condition of
statlonarity and the nature of autocorrelation function of AR(2) rnodel with sketches. 12+2+41

that the autocorelatlon functlon for MA(m) model is

P*=
Where pl, = autocorrehtion coefffcient for lag k, m = order of modeland p = parameter of model. I8l

7. $fflxplain the Thomas-Fiering model for generating seasonal flows ttl

ffimrming an ARMA(l,l) model is a good fit to describe the norrnally distributed annual
' flows of a stneam whose msan, standard deviation, first and second serial correlation

coefficients of observed annual flows of a stream are estimated to be l2l0 Mm3, 570Mm3,
0.535 and 0.463 respectively. Generate a sequence of 3 annual flows using the following
independcnt standard normal random numbers 1.123, - 0.821 and -0.342. t10l

,,&mrerate 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 = lOs and

seed= 42765. I8l

o*fr:u},l:n?t':
)t - : jtat/i,*{

,#"
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O6E TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Divisiorr'
2070 Magh

Exam Nerv Back (2066 & Later Batch)
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part IV/II Time 3 hrs.

Subject: - Time Series Analysis (Elective IID GE 78505)

{ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt All questtons.
{ Thefigures in the margin indtcate Full Marlrs.
/ Assume suitable data tf necessary.

1. Differentiate between deterministic and random prooess.

2. What is trend in time series? Discuss two methods for the detection of trend.

t3I

[1+41

3. (a) Discuss the methods for the selection of proper probability distribution. t6l

(blThe probability density function of a random variable is given by t6l

f(x)= 5x11-*1for 0ot<1

= 0 elsewhere

Find the probability that x will take on a value within 2 times standard deviations of the mean and

compare it with the lorer bound provided by Chebyshey's inequality.

4. (a) Define autocorrelation with relevant equations? Hor is it useftrl for the investigation of
independent process ? [3+51

(b) The first serial correlation coefficient d MA{1} process is 0.27. Compute the parameter and variane
of the process. Take the variance of nndorn vadable = 1.5. 12+21

5. (at Starting from Yule-Walker equation for AR(ml model, obtain the parameters of AR{1! and AR(21

r4odel. Also explain the nature of autocorrelation function of AR(l) model with sketc?res. [2+2+31

(b) Gassifo the follot,ing process as AR, MA or ARMA and compute first four serial correlation 
i

[1+81coefficients' 
(xt - lr) = 0.7(xt-r - tt) +e1 - 0.5es-1

5. (a) Exptain the Thomas-Fiering model for generating seasonal flows. t8l

(b) The mean, standard deviation, first and second serial correlation coefficients of observed annual
flows of a stream are estimated as 450 Mm3, 130 Mm3, 0.7 and 0.45 respectively. Generate a sequence

of 5 annuat flows assuming that the flows are normally distributed and taking the chain of 5 standard
i normat random numbers as 1.235,0.596, -0.813, 0.819, -0.056. Use AR(21 modet. t10l

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

16l

(b) Using the sequence of uniform random numbers in pairs given below, obtain the sequence of normal
random numbers using Box-Muller method. I8l

u1 u2

0.576 0.249
0.s88 0.322
0.470 0.570

0.157 0.3s0

***



O6E TRIBHWAN UNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Bhadra

Exam. Rcgular
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part IV/II Time 3 hrs.

Time Series (Electiue III)

,/ Candidates are required to give their answers in their own words as far as practicable.
I Attempt All questions.
{ fne Jig"ru in the margin indtcate Full Marks.
y' Assume suttable data if necessary.

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

2. 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 mmand 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.

4. a) What are different typ.es of periodic series? Describe each of them in brief.

b) For MA (2) proc€ss, following data are given: 11 : 0.36, rz : 4.2. Compute
parameters Fr and Fz.

5. a) Discuss the .nahrre of autocorre.lation function of AR(l) and AR(2) moclel with
sketches.

b) Classiff the following process as AR, MA or ARMA and compute first four serial
correlation coeffi cients

CX,- p): 1.3(Xt-r - p) - 0.5(X,-z - p) + et

6. a) What is spectral analysis? How is it done? Explain with relevant equations

--'b) The E t*, 11, 12 of the observed annual flows of a stream are estimated as 875 Mm3,

262Mr13,0.8 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. '

7. 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.g55, 0.023,0.351, 0.949,0.665, 0.705,0.376,0.435

8. Explain the following:

Method of maximum likelihood for estimation of parameters, test of assumptions of AR'models 
and Parsimony of parameters.

***

t3l

u+41

tsI

t7l
t4I

t6l
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O6D TRIBHWA}.II.'NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
207lMagh

Exam. Ncry B:rcli (2066 & L:rte r llatch)
LeveI BE Fqll Marks 80

Programme BCE Pass Marks 32

Year / Part IV/II Time 3 hrs.

Subject: - Environmental Impact Assessment (Elective IID G878504)

r' Candidates are required to give their answers in their own words as far as practicable.
./ Attempt arry Five questions.
r' Thefigures tn the margin tndicate Full Marlw.y' Assume suitable data tf necessary.

l. 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. t8I

b) Differentiate between IEE and EIA. What are the major environment screening
criteria in Nepal? [3+5J

2. a) Gve proper linkage of EIA and project cycle. List out the different aims of
environmental scoping. [5+3]

b) What is the objectives of scoping in EIA process. How do you prepare TOR for EIA
process briefly describe with an example. t8I

3. a) What is the purpose of baseline studies? Describe about environmental setting for
baseline studies. [4+41

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 SOz

emission on environment at 1000 m downwind and at alaterul distance of 400 m on
either side of plume from chimney. Note that sulfur content on coal is 4Yo. 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 l40oC and 25"C respectively. Take o, = 120 m
and o, = 85 m. t8I

4. a) Discuss the impact evaluation technique. A largely poorly controlled brick factory has

a stack 75 m high, it is currently emitting 127 ls of SOz. Estimate the ground level
concentration of SOz 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). t8I

b) What is EMP? Highlight the objective of environmental monitoring. What are the
different tpes of monitoring carried out in EIA? VL+2+41

5. a) Explain different types of environment protection measures (EPMs). t8I

b) It is said that 'The beauty of EIA is public participation'. Explain the statement. Who
are stakeholders involved in EIA process? [4+41

6. Write short notes on: l4x4l
a) Method of impact evaluation techniques
b) EnvironmentalAuditing
c) EIA Review
d) Project Cycle of EIA

!trt *



O6C TRIBHWANUNIVERSIry

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Chitra

Exam. Old Back (2065 & Earlier Batch)
LeveI BE Full Marks 80

Programme BCE Pass Marks 32

Year lPart IV/I Time 3 hrs.

Subject: - Environmental Impact Assessment (EG735CE) (Elective I)

r' Candidatep are required to give their answers in their own words as far as practicable.
r' Attempt any fieh questions.
/ AA questions carry equal marks.
y' Assume suitable data dnecessary.

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

2. Explain the various steps involved in Initial Environmental Examination of a bridge
project of l8 m long.

3. Explain the process for scoping exercise in brief when you are selected as a team leader
for EIA of hydropower projrct 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 mu;ricipality area is to be discharged in to Seti river. The quality
of sewage produced per day is 2 million litters having BOD is 250m9 .If the discharge
in the river is 225Us and its BOD is l0 mgA. Find BOD of resulting mixttre. Detennine
quantity of sewage that can be safely discharge in Seti, if it is desired not to give
permission to raise BOD more than 5 mgll in Seti River?

7. Define mitigation me:lsunes. Describe various tlpes of mitigation measures to be adopted
with suitable examples from a road constnrction 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 diffrculties
and constraints in public involvement and stakeholder consultation.

***



OZB TRIBHTJVAN IJNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2069 Bhadra

Exam. Regular / Back .
Level BE Full Marks 80

Programme BCE Pass ll[arks 32

Year / Part tv lll Time 3 hrs.

Subject: - Environmental Impact Assessment (EG785CE) (Elective II)

'/ Candidates are required to give their answers in their own words as far as practicable.
r' Afiempt any Five questions.
{ TheJigures in the margtn indicate Full *Iarks./ Assume suitable data if necessary.

l. a. Explain about the types of impacts in the environment with examples due to execution

ofprojects. (8)

b. How do you link between the project cycle and EIA? fllustrate. (8)

2. a. Assume that a housing project is being planned in your locality. What typ€s of baseline

information Co you need to collect? Enlist the major environmental paramsters 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 ElA. (3+5)

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

componenrs 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.

b. Describe about the Environmental Evaluatton System (EES) with examples.

(2+6)

(8)

5. a. Why public participation is one key factor during EIA? How is it conducted?

b. Describe about the Environmental Monitoring with its pmcess and stages.

(4+4)

(8)

6. a. A factory burns 4 tons of coalArr and discharges the combustion products through a stack

with effective height of 80 m. The coal contains sulfur content of 5.5o/o, and the wind

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

slightly unstable, Consider oy and G.as720mand 185 m respectivety. Predict maximum

G.L. concentration of SO2 at 1500 m downwind and 600 m crosswind direction. (S)

Write short notes on any two.

i. EIA Review

ii. Environmental Protection Rules

iii. Scoping in EIA
* {.*

b. $x2)



6T TRIBHUVAI{ UNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2068 Chaitra

Exam. Regular / Back
LeveI BE Full Marks 80

Programlme BCE Pass Marks 32

Year / Part TV/I Time 3 hrs.

Subject: - Environmental Impact Assessment (Elective I)

/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt any Five questions.
r' The/igures in.the margin indicate Full Marles.y' Assume suitable data if necessary.

1. a) Define EIA. Describe the function and limitation of EIA in brief.

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

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

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

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

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

4. a) A proposed paper processing mill is expected to emit Yztowre of HzS 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 HzS concentation in the town will not exceed 28 pglm3 on
mass basis at the grgund. The physical characteristics of the emission and the ambient
atnosphere are: Gas exit velocity : 20mlsec, Gas exit temperature : l22oC, Stack
diameter at the top : 2.5m, Ambient air temperature : l'loC, mean wind velocity =
Zmlsec, Take oy : 80m, cz: 30m and the atmosphere is slightly stable. Determine
the ground level concentation at the point, downwind distance, 1700m and crosswind
distance:500m.

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.

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

b) Explain the importance of scoping and TOR. Also explain the main content of ELA
report.

6. Write short notes on: (any four)

a) Environmental Management plan
b) Base line data
c) Evolution of EIA
d) Direct and indirect impacts of land clearing and road construction activities
e) Geographical study area for EIA study.

:[*!f

12+61
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O2B TRIBHUVAN UNIVERSIry

INSTITUTE OF ENGINEERING

Examination Control Division
2068 Bhadra

Exam. Resular / Back
Level BE f,'ull Marks 80

Programme BCE Pass Marks 32

Year / Part rv/ u Time 3 hrs.

Subj ect : - Environmental Impact Assessment (Elective II)

/ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt any Five questions.
r' TheJigures in the margin indicate Full Marks
,/ Assume suitable data if necessary.

2.

a)

b)

a)

b)

a)

b)

What are the major functions and benefits of EIA? Describe the various steps
involved in EIA prccess. (3+5)
Write short notes on (i) Selectioh of geographical study area for EIA and (ii)
Linkage of EIA and Project cycle (4+4)
Define scoping process. Describe the steps involved in carrying out a scoping
exercise. (2+6)
Illustrate the meaning of baseline information. Describe is importanoe, purpose
& list the various physical and socio-economic information that needs to be
collected for a new project. (2+6)
Define environmental impact. Describe physical, biological and socioeconomic
impacts. (2+4)

A brick factory burns l5 tonnes of coal per hour & discharges the combustion
products through a stack having an effective height of 85 m. Predict the impact of
SOz emission on environment at l00O m downwind & at a crosswind distance of
400 m from the chimney. (Note: SOrconcentration over l20ltgtmt will increase
the risk of bronchitis to human receptors.) Take following data:
Sulphur content of coal: 6o/o,Wind speed at top of chimney: 5 m/sec, o, = 175 m
and o. = 120 m. (10)
Describe the importanCe of impact identification in EIA process. State various
methods of impact identification and describe one method which is most
appropriate forNepal. (2+4)
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:

\-/

'\/

3

4. (a)

5.

(b)

Predict the allowable BOD5 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)

(a) lilhat do you understand by environmental protection measures? Mention the
hierarchy of environmental protection measures and write about the types of
environmental protection moasures considered in EIA. (2+l+5)

(b) Describe the types of environmental audis. What are the activitics involved in an
(4+4)auditing process?'Explain.

Compare the followings: (ax4)
(a) Direct and indirpct impacs
(b) Magnitudc and Extent of impacs
(c) Checklist method & Lropold Matrix method
(d) Project lwcl EIA & lrgislative EIA

!t tf {.

Items Streem Wasteweter
Flow. m'/sec 6 2

DO. mn/l 6 4

Temoerature. t 22
4

32
BODs atz0oC,mp/l 225

Take K1.26(base 101 = g.2t per day, Kz-zo (base l0) = 0.45 per day, Or : 1.05 & e2 = 1.02, Saturation DO at
20 and 30oC are 9.17 &7.63 ms/l respectively.

6.
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INSTITUTE OF ENGINEERING

Examination Control Division
2068 Baishakh

Exam. Reqular / Back
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part ry/r Time 3 hrs.

/ \^/

Sabject: - Environmental Impact Assessment (Elective)

./ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Five questions.
,/ Thefigures ii the margin indicate Full Marks.
,/ Assume suitable data if necessary.

1. a) Describe the role of project level EIA in achieving sustainable development and its
linkage with project cycle.

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.

b) Discuss about the type of impacts and importance of impact prediction, and also
describe briefly the methods used in impact prediction.

3. a) Define Environmental management action plan (EMAP). List out the principles and
procedure to be followed while preparing EMAP.

b) What are the basic principle of public involvement in EIA process? Discuss iit brief
about type of public involvement in EIA process and its need too.

4. a) A thermal plant power burns coal at the rate of 10 tons/lu and discharges the
combustion products through a chimney having effective height of 100m. The coal
has sulphur content of lUYo, the wind velocity at the top of the stack is 7mlsec and the
atmospheric condition is slightly unstable. Determine the GL concentration of SOz at

a downward distance of l20m and at a crosswind distance of 250m. Take o, = I l0m,
o.:70m. Also determine the GL concentration in horizontal direction.

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.

5. a) State and explain the tlpes of mitigation measures in practice in EIA. .

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 260mgllit, 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 l25yo 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?

6. Write short notes on:(any four)
a) EIA process
b) Screening criteria
c) Evolution of EIA
d) Environmental monitoring and its tlpe
e) Environmental auditing and its tlpe

*rt!t

t8l

t8l

t8l

t8l

t8l

t8l

t8l

t8l
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Subi ect: - Environmental Impact Assessment (Elective II)

'/ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt any Five questions.
'/ Thefigures in the margin indicate Full Marks.
'/ Assume suitable data if necessary.

1. (u) EIA has emerged as an effective tool for project planning and appraisal.
Discuss this statement. (8)

Write a note on (i) Environmental impact and its type and (ii) Types of EIA
(s+3)

"Scoping process is an important part of EIA process". Describe this
statement highlighting scoping's objectives. (8)

State the different methods of impact identification. Describe any two
methods of impact identification. (8)

Differentiate IEE and EIA process on the basis of their objectives and
Nepalese legal process. (6)

155 gm/cc of SOz 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 SOz at a downwind
distance of 500 m from the chimney using Gaussian Plume Model. The value
oforando,atthisdistance areS7mandLgmrespectively. (10)

Describe the conceptual approach of predicting impact on surface water
environment. (8)

State and explain various gpes of mitigation measures. (8)

Define auditing and briefly write about types of auditing in EIA. (4)

A new industry is proposed near a streamflowing through a city. The
characteristics of the stream & induskial wastewater are given below:

2. (a)

(b)

(b)

(b)

(a)

(b)

(u)

(b)

3. (u)

4.

/> 5.

Items Stream Wastewater
Flow, ma/sec 12 8

DO, msll 5 2.5

Temperafure, oC 20 30

BODs at2}oC,rns.ll 3.5 265
Take Kr-zo(base 10) = 0.2V per day, Kz-zo (base 10) = 9.43 per day, Ai*'t:047 & Oz = 1.0L6,
Saturation DO at 200 C and 25oC are 9.17 &.8.38 me/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. (12)

- 6. Write short notes on: (any four) ( xa)

a) Geographical study area for EIA study
b) Types of monitoring
c) Methods of Public participation **:,;

,o:**.,..-.-,., d) Environmentalmanagementplan i* <;;L'io.-.'- :.,..

e) Screening criteria '*:i='

*

!Frr*
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Exam.
Level

Resular / Back
BE tr'ullMarks 80

Programme BCE Pass Marks 32

Year / Part IV/I Time 3 hrs.

- Environmental Assessment

/ Candidates are rgquired to give theit answeis in their own words as far as practicable.
{ Attempt any !@questions.,/ Thefigures in the margin.indicate Full Marks.
/ Assume suitable data if necessary.

L a) Write a note on political awakening and emergence of EIA. Also describe the benefits
and tunctions of ElA. t8l

b) Define screening process. Describe objectives of screeging and criteria used for
screening. t8l

2. a) What do you understand by scoping process? Describe the objectives of scoping and
activities that you carry out during scoping exercise. tl0]

b) What is baseline information? Describe the purpose and method of baseline data
collectioninElA. ; . , t6l

3. a) Compare between the checklist and matrix pethod of impact identification. Which

,, fH;:::#T":#::'li,ooo- from a proposed site or brick ractory rt 
t8l

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 SOz in and around the settlement. The

horizontal (or) and vertical (or) 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 SOz concentration is 150 pglm3, will there be any

I8limpact on the health of people.

4. a) Define mitigation measures. Describe their objectives and the types of mitigation
measures generally considered for new development projects. t8]

b) Explain the various sources of air pollution. Describe the conceptual bpprohch of
predicting impact on air environment. t8l

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

b) A paint factory is proposed to be constucted near a relatively clean river flowing
through a clty. The average daily flow from the factory is SOnn'/day and the average

concentration of C, in the wastewater is expected to be around 25 mgl!,. The C,

concentration in the river is 0.6 mglL. and flow rate of river is 3500 m3/day.'il/hat
would be the average concentration of C, in,the downstream of the proposed site? t6]

6. Write short notes (any four): pxal

a) Geographical Study Area
b) Public Participation
c) TOR and its main comPonents
d) EnvironmentalAuditing
e) Types of impacts 

***
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Programme BCE .Pass Marls 32

Year / Part IV/tr Time 3 hr.s.

'Subject: - Environmental Impact Assessment @lectiye)

r' Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt any Five questtons.
r' Ail questtons carry equal marlcs.
/ Assume suitable data ifnecessary.

l. 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 sflrdy? 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 hor:r having sulphur content of
5%. The effective height of the chimney is 85m. Predict the ground level
concentration of SOz in and around the settlement. The horizontal (or) and vertical
(or) plume standard deviation is 95 and 150 respectively. Will there be any significant
health impact to the residents if the recommended concentration of SOz is 200 mgimi.
Take u- :6 m/sec.

4. a) What do you understand by magnitude, extent and druation 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$y 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
c) Checklist method and Ad-hoc method
d) Baseline monitoring and Impact monitoring

7. Write short notes on:

a) Screening Criteria
b) PublicParticipation
c) Auditing Process
d) EIA 

**{.
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1. a)

b)

2. a)

b)

3. a)

S ublect : - Environmental Impact Assessme nt (El e ctiv e)

/ Candidates are required to give tlsir answers in their own words as far as practicable.
r' Afiempt any Five questions.
/ Thefigures in the margin indicote Full Marks.
/ Assume suttable data tf necessary.

Explain how EIA has emerged as an effective tool for project planning and selection. f8I

Explain the various stages involved in carrying out EIA of a new project. t8I

Describe how EIA process is closely linked with the project life cycle. t8l
What do you understand by IEE process? Explain the methods used for IEE study. t8l
A tanning factory is.proposed near a relatively clean river. The characteristics of the
river and wastewater discharge are as given below: I U

Items Unit River Wastewater
Flow m'/s 5 3

DO mefi a
..1 2

Temperafure OC 33 20
BODs at20"C mefi 450 3

Minimum DO to be maintained in the river is 5 mg/t.Assume Kr-zo:0.15 days{ and

Y-z-zo= 0.33 days l, gl = 1.047,02: 1.015. Estimate the marimum BODs value of the
wastewater from the factory that should be allowed to be discharged in the river.
Saturation value of DO at25oC and 30oC are 8.38 mgll and7.63 mgll respectively.

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

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

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

5. a) Describe the various components of an Environmental Management Plant. AIso
mention the formation of operation phase environmental management team and its
responsibilities. -

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

6. Compare the following:

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

7. Write short notes on:

a) Environmental prediction in Nepal b) Impact prediction methods
c) Public participation in EIA d) Baseline Data Collection

***
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O5A TRIBHUVAN UNIVERSITY

INSI'ITUTE OF ENG

Examination Control Divisio
2070 Bhadra

.{xam. Resular
Level Full Marlis 80

Programme. BCE Pass Marks 32

Time 3 hrs.Year lPart ry/II

Subject: - Earthquake Resistant DesiEr of Structure (Etective II) (C876501)

./ Candidates are required to give their answers in their own words as far as practicable.
{ Auempt any Four quesfrons.
./ Thefigures in the margin indicate Full Marks.
./ Use of I.S. 1893 (Part 1) - 2002 is allowed
/ IJse proper and consistent unit systetn.
/ Assume suitable data if ne-cessary 

_

1. a) Write down the Gutenberg-Richter Recurrence law. What would be the mean amual
' rate of exceedence of earthquake of magnitude M4.5, for a fault with the values given:

a:5.2andb:1.0.
b) How the Probabilistic Seismic Hazard 'Analysis (PSHA) is different from the

Deterministic Seismic Hazard Analysis (DSHA)?

c) What would be the return period for the 2Yo probability of excoedence in 50 years,
and2%o probability ofexceedence in 500 years? t4l

t6l

2. a) What are the principal ground motion parameters? Describe in brief how they are
determined or represented. t6]

b) What is response spectrum? Write down the relationships between Duhamel lntegral
and dififerent fomrs of.structural responses due to ground motion. t8l

c) ,Write down the relationship between energy releexed 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 witlr the indicated lumped weights.
Assume the following mode shape mdtrix and modal frequencles as,the result of the free
vibration analyiis: If the psiudo-velocity response corresponding to the modal
frequencies (natural time periods correspondingly) is as given below: [201

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

Ns)?.i?

tsI

t5l

g4frfii"athe seismic moment (IvIo) of a moment magnitude M* : 7.5 of earthquake.

Wr:1800

'E-erncuare

kips ' ,.+2-'

HIr+:

-1
[r.ooo r.ooo l.ooo I

tot=[o.oar z.3to -4.160l
10.350 -1.s22 2.s84 )
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ler.t)
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\
{t"\
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4- a)

b)

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 : (Part 1) -
2002.Youmaygiveanexamplewithoutparametriccalcu1ations

The figure given below shows the plan of an one-storey building which could be
considered as composed of 2-D frarnes 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 600 KN, due to earthquake, in y-direction
and passing through the center of mass of the building. Calculate thb lateral forces in
Ae Z-p frames atong X and Y directions. t8]
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5. Write short notes on: (any four)

a) Torsionally coupled systems
' b) Response spectrurn analysis for earflrquakes

c) Approximate lateral load analysis of frames
d) Shearwall and lateral stiffiress
e) Seismicwaves

D Seismic hazard curvqs
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Subject: - Fundamentals of Earthquake Engineering (EG785CE) (Elective.Il)

Candidates are required to give their answers in their own words as far as practicable.
Attempt any Four questions.
Thefigures in the margin indicate Full Marks.
Use proper and conststent unit system.
Use of I.S.I 893

BE

EtilIrrrrxll, {
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the Elastic Rebound Theory

t8I

t6l

l. a) Whatis Explain in brief

b) 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 faotors of 80%o and a

magnifrcatiot'factor of 2800; the seismograph was locJted-on,finn ground at.a
distance of exactly l00Km 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? t8I

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 3.125x1010 N/m2.

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
I 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 h(r+25) where r is the epicenhal distance in
kilometers and M is the magnitude of earthquake.

t6l

c)

2- a)

b)

c)

t8l
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Figure l: Sources of earthquake near the site
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3.. A 2-storey shear frame is shown in figure below with the indicated lumped masses and

storey stiftresses. The acceleration response spectnrm given in figure 3 is applicable to
the frame. Determine, for the frame:

a) The marimum displacement distribution under the acceleration spectruur,

b) Modal force vectors, and

c) Modal base shear forces
Also calculate
' " d; The m[idfi''iiiflidipation factors,

e) The effective modal masses and '

0 The total maximum base shear by SRSS melhod.

The results of eigenvalue (free-vibratio4) analysis are also given below.

s (t)

m2
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kt
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t6l
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Fig.2

kr=kz=k=4x 106N/m

as

Fig. 3

rzl =5000kg; m2 = 3000 kg.

a, trl I t.J

lql={,.;J I

-1.135

a4:2A.6 rad/sec

Ii:0.305 sec

{pzl =

ar2:50.1 rad/sec

12: 0.125 sec

tl
4. a)

b)

Determine the design horizontal seismic coefficient for a special rehforced concrete

moment resisting frame (SMRF) hospital building without infill panels for a daurping
of 5%. The building is situated in seismic zone V according to IS 1893 (part l) 2002.

Ttre height of the building is l9m and it is resting on soft soil. Also write down the
expressions for the base shear and the vertical distribution ofthe base shear.

The figure given below (figure 4) shows the plan of an one-storey building which
could be consideted 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
disnibuted. 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

lat€fal forces in the 2-D frames along X as well as Y directions.

** {
'€"
:.iFil

{

[14]



3.0m 3.0m 3.0m 3.0m stiffness of frame

1.5 k

3.0m'

".r,r:l!1r.ri,lrr r r. :, : ir:iJfl!"{SrE.yrt}q,riffi".

L5*

. llr' .r,lj:-,:+]ElrI: "I{i{,i{$&s."

2k

2k

'!l

i'3.0m

3.0m
2k

x
1234s

stiffness of frarne LS k 1.5 k

re00 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 stiffiress of a solid shear wall
d) Faih:re mechanism ofreinforced concrete frames

e) Ductile detailing of reinforced concrete frames

D Response reduction factors 
{.**
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O4K TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

"."iixamination Control Division
2066 Magh

- Fundamentals of (Elective II)

'/ Candidates are required to give their answers in their own words as far as practicable.
/ Auempt any Four questions.
/ Thefigures in the margtu indicate Full lvtnrks.
'/ Use of IS 1893 (Part I) - 2002 is allowed.
'/ Usc prolter and t:otrsislent unit svslcm.
/ l.ssturc suilublc &ttu if nccessary, 

.., i

, l. )) List the main hazards due to an ea(hquakc. Explain thc tectonic. ttrdd#6f 
"ortlrquakc.\--'/ Why a seismic hazard analysis is caried out for a site? t3+3+21

b) Write down the principal components of a Deterministic Seismic I{azard Analysis\/ with necessary sketches and explanations- ,t tsl
c) Find the spectral pseudo-velocity and spectral acceleration of a structure, which ha$ a.-- 

natural fiequency of vibration 3 Hz and a darnping ratio of ( = 0.05, corresponding to
a spectral displacement of 0.0276m t4l

Z.-For the building frame shown in the figure below, the vibration properties, aird thev 
acceleration response spectrum values for the four mocles are as given below: ' t20]

Exam. Reeular/Ba
LeveI BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part rv /il Tinre 3 hrs.
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600

600

- 600

t2oo

- 600

0

00
-600 0

1400 -800
-800 1800

KN/m; {W"} =

4.50

r0.62

16.85

20.81

/ seclkl =
0

0

I r.ooo r.000 1.000 1.000 I fo.toazl
I o.so+s o.z47s - 0,8e2s - 1.88i0 I I 0.3e73 i

rol=l 0.6126 -0.6e05 -r.0e6l s.6740 i; 
{s"''} =]0.*roi*

L0.2eel -0.61s6 1.862s -0.374!l |.0.s886J

I

I secz \i\
Calculate, for each mode of vibration, the ruaxiruum clisplacetnent, shcar force and

overturnipg moment at each storey level. Also detennine approxirnate total maximums
for each ofthese response quantities.

llll:
-..-+ I
kr :600 KN/rrr

4m kz = 600 KN/nt

4m

4m ki = 800 KN/m

3

4

4m k.a = 1000 KN/rn '

3. a) $/hat are the limitations for use of sc ,smic coefficie rt method in the design of a rnu!ti-

-..' storel'od building? What is the code :rovision ftrr tt e storey rlrili?

. -.n4'd-'- *
j*.r#,a 
".,1

.I

mz = 4000k9

m3 = 8000kg

mq = 8000kg

\

/

[3+2]



ffi, ,,ffi,
b) A three-storey reinfbrscd concrete p'.iblic building rvith a total fueight of i2m anti a

storey height of 4m each, has to be designed in Spicial Moment Resisting F'rame' 'fl'e

proposed building is locaied in seismic zone V and the soil conditions are medium"lhe

lumped weight due to dead loads is tO tiN/m2 on floors and 12 KN/m2 on roof' The

floors are subjected to a live load of 5 KN/mz and the roof to 4 KN/m2' If the floors and

roof at each level have area of 300m2. determine design seismic load c'l) the structttre as

perIS: 1893 (Part l)'-zooz.Take zone factorz:0.36 and irnportance tactor.I.= 1'0'

The fundamental naiural period of vibralion (T") in seconds may be estimated by the

expression: T": 0.075h07s. wherc h is the hcight of the building in nteter. [Jse the

response spectra as shown in thc figurc below. Il :

I z.g

I 20

{ '.,I
! ''o

Ioso ao

i*

0,0 0.3 i.rr t.5 2.0 2.5 t.o 1.5 ..0
prdod(r) .

Ra.Ponr Sr.fr b, Ro<t rrd Sor Srs b. ! ,.E l Dmolry

4. a) A two-storey building, shown in the figure below, is subjected to the dcr;ign
earthquake load in X-direction with 400KN at the roof and 200KN at thc fir.st floor..
The building could be considerr:tl as ccirrposcd of 2-D frarncs along the orthogonal
directions. The roof and floor prr-'r,ide rigid diaphragm aition, and the nrass of the roof

' and the floor is uniformly distril.,uted. Thc lateral stiffhess matrices f6r the frarnes in
X-direction are: I1j

I

L

Itoo -uol*i0{,N/rn: il..]. =I I so iOl
tkl' it*lo =l__;; 

35 J , I ,ul, =L_; ,; j"'c6|.r'ir,

Carry out an exact lateral loar! clistrihution arrd find out tfic clesign latcral lirrt:es in the fiarrrc:

1Y

f.t-)ln l.+
.lrrr IJ

--'-4()u[.1.;
----+ 200K ll

x
4m 4m 4m

Plan Blevation

b) Obtain the bending rnoment diagranr fi'om Frame 2 of the above f-rgure
(Question # a(a)) u.sinlr the cantilcver rnctlrrl<l. Ilse the lateral lbrce <!ct,;rnrincd l'ronr
the above problem for tne analysis ol'thc liarne.

5. Write short notes on: (any four)
a) Principles of seismic,iesign
h) Duhartrel integral, ear.hquake responsc intcgrll and response spectrum

, l) I;tcr::! stlffil:ss of s:,,liid si:ear waii
,d) Torsionally coupled r;,,stem
e) Beha..,iourof brick ilr,sonry rvalls c:: latcrn! k:rd:: '
t) Ductile detailing of t,inforced concre1e,friryl,,.

itji
[4 ,jl

I (Roclq ot }ltd
I (U.dlut! SoO

ll {soi tol}

4m

4m

4m

t
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IzE TRIBHWANT'NIVERSITY

INSTITU1E OF ENGIMERING
'* Examination Control Division

2064 Poush

Erem. Reculer/Beck
LCvCI BE FulI Merks tiI,

Progremme BCE Pass Marks 32

Ycer / Part w/II Time 3 hrs.

1. a)

b)

2. a)

b)

Subiect: - Fundamentals of Earthquake Engineering (Elective)

/ Candidates are rcquired to give their answers in their own words as far as practicable.
/ Attempt any Ftve questiot*.
/ Thefigures in the margin indicate Fall Ma*s.
r' Use of IS 1893 (Part I) - 2002 is allowed.
/ Assume suitable data if necessary.

Define magnitude of ancarttrquakc, as given by Richter. What ismoment magnitude,
and how is it different from local magnitude (Richter)? What is the diffcrence in
energy released due to earthquakcs of magnitude 6 andTl [2+3+2)

Describc in brief elastic rebound theory. What is the mechanism of earthquake? List
the t1ryes of faults. Describe different tlpes of seismic waves in terms of their
propagation speed. [2+3+3+5]

What is response spectrum? Find the specftal displacement and spectral pseudo-

velocity of a structure, which has a natural frequency of vibration of ZHz and a

damping ratio of f = 0.03, corresponding to a spectral acceleration of S, = 12.57
m/sec". [2+31

The acceleration respome spectrum values for a two-storey shear building, as shown
in the figure below, arc given as [15]

[o.ssol
S- = i |m/s"' 

L0.92sJ

Calculate for each modc of vibration, the maximum displacement, shear force and

overturning moment at each storey level. Also determine total maximums for each of
the response quantities ofthe above.

:60KN sec2/m V1

t.2l t.2l
Y2

2I

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 rcsisting frame. The proposed

building is located in seismic zone V and the soil conditions are soft. The lumped weight
due to dead loads is 8 KN/m2 on floors and 10 KN/m2 on the roof. The-floors are

subjected to a live load of 4 KN/m2 and the roof to 2 KN/m2. If the floors and roof at each
levil have area of 320m2, deterrrine design seismic load on the structure as per I.S. : 1893

(Part l) - 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: T" = 0.075 h0'7s, where h is the height of the building in m. Use the

response spectra as shown in the figure below.

3m

3m2t

'l

I

m2 = E0KN sec2/m

[20]
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2.5

2.0

t.5

t.0

0.t

0.0

Idealized building

0.0 0.5 t.0 r.5 2.0 2.6 3.0 3.5 ..0

F.rlod(.)

R..pon$ Spcclrl fDr Rod. md SoU Sbr br 5 pront D.mplng

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.)

+Y

4m

x

k

2k

3k

tlsl

tsl

[axs]

Stiffiress of frame 2k 3k 3k k

25OKN

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. Write short notes on (any four only)

a) Seismic hazafi, analysis

b) Response of a SDOF structure subjected to a ground motion with Vg(t) = vroSin-wt

c) Modal analysis of structures
d) tn-plane and out-of-plane behaviour of masonry structures
e) Portal method of frame analysis

0 Lateral stiffness of a solid shear wall

l(RocI, orH.d
ll (l,t dhrm So[)

Xl (Solt So[)

4m 4m 4m I
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OsG TRJBHWANUNTVERSITY

INSTITUTE OF ENGINEEBING

Examination Control Division
2072 Ashwin

Subject: - Rock Slope Engineering (Electtve ID G876507)

r' Candidates are required to gtve their answers in their own words as far as practicable.
{ Attempt AII questions.
/ Thefigwes in the margin indieate FulI Msrhs.
{ Nec*sary liguresare dtached herewith.
r' Asswte silitable data if necessary.

I . Erplain the aims of slope stability analysis. t4l
2. Enumerate the methods for rock slope stability analysis. E:qplain deterministic method of

0+Tslope stability analysis with suitable example and figrne.

3. What the effect of ground water in slope stability? Describe protective measures with
exanrple. t4l

4. a) Define shear strength for planar and rough mck surfaces. I4I
b) Brylain the empirical method to determine the sher of rough rock surface proposed

by Barton (1971). Also explain the advantagcs and its limitation. t4+21

5. Describe the steps of seismic hazard analysis. t4l

6. List out the advantages and disadvantages ofequal area net with rcspect to equal angle
uet. Describe the procedures for evaluation of potential slope problems. t6+ql

7. a) Explain the technique to measure the surface roughness suggested by Fecker and
Rengers with suitable figurc. Also explain the photographic mapping of exposed
structr:res. [4+4J

b) List out the geological information from discontinuity required for proper
presentation. 141

8. a) A 14 m high rock slope has been excavated at a face angle of58o. The rock in which
this cut has been made contains persistent bedding planes that dip at an angle of38o
into the excavation. The 4.35-m dcep tension crack is 4 m behind the crest, and is
filted with water to a height of 3 m above the sliding surface. The stnength parameters

of the sliding surface are as follows' tel2l

Cohesion,c=12kPa

Friction angle,0 = aS'

Unit weight of the rock, y. = 26.5 kN/m3

Unitweight of water,T, = 9.81 kN/m3

(i) Determine Faetor of safety

{ii) Determine the tension required in rock bolt, installed normal to the sliding plan€, to
have a f-actor of safety of L.5.

tb) the factor of safety for following wedge geometry. I12I

Unit weight of rock = 28

Unit welght of water = 9.81 kN/m3

Height of wedge, H = 25 m.

9. What are the differcnt stabilization measures? Explain in brief about the shotcrete.

Exam. Itcgulrrr
I*vel BE Full Marks 80

32Programme BCE Pass lWarks

Year / Part ry/il Time 3 hrs,
;

Plane Dip " Dip Diregtion' Properties
A 48 104 0r =3ff, cr = 12 kPa

I da =35", cr = 46 kPa66 236
Slope face 62 188
UBper surface 15 L94

[2+41
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O2C TRIBHW.INIJNIVERSTTY

INSTITUTE OF ENGINEERING

Examination Control Division.
2069 Bhadra

Exam. Recular / Back o
LeVel BE Full lUarks EO

Programme BCE Pass Marks 32

Year/Part Iv/II Time 3 hrs.

Subject: - Rock Slope Engineering (EGTSSCE) (Elective il)

/ Candidates are required to give their answers in their own words as far as practieable.
r' Attempt any Ftve questions Question No, I is compulsory.
/ All questions carryl equal marks

{ Asswne suitable data if necessary.

1: Calculate the Factor of Safety of a potential unstable slope with following input
date

Joint Set * 681132 degrees (dip/dip direction)
Joint Set 2: 76t271degees (dip/dip direction)
Slope angle =851225 degree (dip/dip direction)
Upper Slope angle = TUZZZ degree (dip/dip direction)
Slopeheigtrt:45 m

' 
Unit weight of rock mass = 26 kN/m3

Unit welght of wdter = 10 kN/m3

f.obesive strenglh :0.15 MPa
Basje friction angle :28 degree

2: Write short notes on:
& Strcar shength of Planar and Rough surface of rock mass

b. Porosity and Permeability of rock and rock mass

i. HtHlJrT.lT":HHll'"T*[I*ack and Reinrorceinent to prevetrt sriding

3. Explain Toppling Failure in rock mass. Discuss the conditions for sliding and

topplingof a block on an inclined plane- Briefly discuss the types of Toppling failrrre and

meltods to control tfte rock falls.

r4. Define the Circular Failrrre in rock mass. State the various aszumptions which are

madc in deriving the circular failure charts. Discuss the steps to usi the charts to determine the
Factor of Safety of a potential unsable slope.



E
I

:

,5. ExplainSasic aspects of Eartlrquake. Briefly diseuss mettrods for quautification of
Seisnic load for rock slope stability analysis and basic metbods for improving the stability of
rock slope.

16'. The geometry of the potential failure slope is given in Figue below. Find the Factor

of Saftty if basio tiction angle is 28 degrccs and cohesive stuength is 0.1 MPa Asnrrne thd
slope having e t€nsion crack in its ,rpper surface, and depth of water is eguivalent to depth of
crack.

H

Rood

Schematic sketch of potential slope stabillty problem (plane failure)

ln Figure;'

Slope height = 50 m

Slope angle = 54 degree

lnclination of potentialfailure plang = 32 degree

Weight of potentialty slldihg rock (kN/m)

Unlt welght of rock mass = 24 kNlm3

.Unit welght of water = 1O kN/m3

Water pressure resultaut (kI.I/m)
m. o = Eartlquake load (kN/m)

H

Vr

Vp

W

Tt

T'
U
F.

***



TRIBHUVAN UNTVERSITY
INSTITUTE OF ENGINEERIG

KANTIPUR ENGINEERING COLLEGE
Dhapakhel, Lalitpur

2072Bhadra

Subject: Elective II (Rural Road Engineering)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Attempt ALL questions.
{ The figures in the margin indicate Full Marks.
y' Assume suitable data if necessary.

a) Explain the green road approach in the context ofNepal? Also discuss the
technical issues regarding rural road planning in Nepal?

b) Define DTMP? Write down the goal and objectives of DTMP? Write down
the steps of planning process in rural roads based on DoLIDAR approach?

I t4l

t8I

2. Design the total length of the valley curve at the junction of the descending tl0]
gradient of I in 20 and an ascending gradient of 1 in 20, if.the design speed is
4Okmph in rural district road to fulfill head light sight distance for night driving.
Calculate the lowest point and the end of curve point too, if the elevation of the
beginning of the curye is 1000m above sea level. Assume other necessary data
reasonably based on NRRS-20554{RRS -2069.

Enlist the design parameters of hairpin bend? Also write down the design t10I
parameters of cross sections of rural road including traffic volume? Briefly
outline the rural road classification, traffic and loading in rural road?

Why decentralized institutional arrangement is arrange in rural road? Outline t10]
the different parbrers, their roles and responsibilities on such decentralized

institutions? State the function of technical support, management support and

social mobilization support in the rural road implementation?

What do you mean by natural compaction? What are the tools and equipment , [10]
used in rural road construction? State the use of flexible retaining and cross

drainage structures? What should be considered for selecting a technically
optimum alignment; Enlist main features?

Define bio-engineering? How can bio-engineering conserved the enviionmerit? t10l
What are the measures are taken for water management of rural roads?

What are the general economic consideration in rural roads? What is the cost of [10]
green road? Define the term construction cost, maintenance cost, rehabilitation
cost in rural roads? Define public auditing? How can you conducted the public

auditing in rural roads?

What are the minimization of maintenance requirements? Define the term and 18]

state the function of rehabilitation and upgrading in rural roads?

3

4

5

6

7

8

Exam Final Assessrnent

Level B.E. Full Marks 80

Programme Civil Pass Merks 32

Year / Pert ry/II Time 3hr



OsC TRIBHUVAN I.]NIVERSIry

INSTITUTE OF ENGINEERING

Examination Control Division
2071 Bhadra

Exam. l{cgul:tr i l}:rcli
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part ry/il Time 3 hrs.

- Rock (Elective II)

{ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions-
r' Thefigures in the margin indicde Fall Marls.
/ .Assume suitable dato if necessry.

What are the Rock Slope Stab'ilizdisr and protection works? Explain the deterministic
method of Rock Slope Stabilig analysis. [4+8]

List the effects of groundwater oa slope stability. How the shear strength of rough surface
be quantified? Explain it. 14+61

3. Write down the process of determination of shear strength of rock mass. How can the
earthquake magnitude be determined?

4rtrWhat are the graphical techniques for data problems? Explain, how can the potential
rf,z slope problems be evaluated?

[4+4]

[4+6j

? -What is geological investigati.E? Write down the process of mapping of exposed
structures. [4+6]

$ A 12 m high rock slope has been excavded at a face angle of 60". The rock in which this

\f cut has been made contains pesistert bedding plane that dip at an angle 30" into the
excavation. The 4.25 m deep tension crack is 4 m behind the crest and filled with water
upto 3m.

Given,

Cohesion C:25 kPa
Friction angle, 0 :30"
Seismic acceleration, u: 0.08 g

The rmit weight of rock is 26 kN/m3 and the unit weight of water is 9.81 kNim3.

Calculate the factor of safety of the slope for the conditions given for critical depth of
tension crack.

n72r{onsider a 6.5 m high slope with an overhanging face at an angle of 75". There is a fault
-1 dipping at an angle of 15" out of the face at the toe of the slope that is weathering and

undercutting the face. A tension crack wider at the top than at bottom has developed
1.8 m behind the crest of the slope indicating that the face is marginally stable. The
fiiction angle of fault is 20o and the cohesion C is 25 kPa. The slope is dry.

a) Calculate factor of safety of the block against sliding if density of rock is 24 kN/m3.
b) What stabilization measure would be appropriate for this slope?

,y
,7

ll0I

[12]

What is shotcreting? Write down the methods of support and lining in rock slope.

*,t +

8.tl [3+s]



V2C TRIBHWAI{T'NIVERSITY :

INSTITUTE OF ENGII.IEERING

Examination Control Division
20'65 Baishalch

Exam. tBllilt
Level BE FuIl Marks K,l

Programme BCE Pass lUarks 32

Year / Part ry/tr Time 3 hrs.

1

Subject: - Rock Slope Engineering @lective)

/ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt arry Five questions. Question No. I is compulsory.
'/ Thefigures in the margin indicate Full Marks.

y' Assume suitable data if necessffiy.

1. Define the mode of failure and calculate the factor of safety (FS) for following input data: 1201

Plane Dip (Deeree) Dip Direction (Deeree)
A 45 105

B 70 235
Slope Face 65 18s

Upper Surface t2 195

Properties:

0e = 30o, 0a 120" @asic friction angle of plane A & B)
Ce = 500 lb/ff, Ce = 1000 lb/ff (Cohesive strength of plane A & B)
Unit weight rock mass (y) = 160 lb/d
Unit weight of water (y,") = 62.5 Lblff
Total height = 130 feet

2. Discuss the deterministic method in rock slope stability analysis.

3. State and discuss 'porosity' and 'permeability' of rock and rock mltss. Briefly discuss the
possible effects of pressure of groundwater in rock mass.

4. a) Give analysis for sliding due to gravitational loading on an inclined plane surface.

b) Define effective "Stress Lavf'.

5. Explain the term "shear strength of planar strrface and shear strength of rough surface".

6. Write short notes on:

a) Groundwater pressure *Jdrh
b) Slope de-pressr.risation
c) Conditions and types of toppling failure

[1s]

t1 sl

Ie]

t6I

[1s]

[3x5]
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Exam.
FulI Mar}sLevel BE

Pass MarksProgramme BCE

Year / Part TimeIv/II

Rock

/ Candidates are required to give their answers in their own words as far as practicable.
.Anempt any fuquestions. Question No. 6 ts compulsory.
All questions carry equal marks,

suitable data if neczssary.

Discuss the gfound water effects on slope stability. Explain (i) models of water pressure
diitribution along potential'sliding plane and (ii) slope drainage and de-pressurization
measures to increase the stability of rock slopes

Explain toppling failure. Diicuss the various conditions and types of toppling failure.
What are the recommendations for coatrol the rockfalls? 

:

Wri.te notes on:

a) Planning of slope stabilityprogramme , 
:

b) Field estimate of Joint Ronqhness Coefficient (JRC) and Joint Compressive Strength (J
c) Determination of earthquake magnitude in rock slope stability analysis
d) Probabilistic medrod in rock slope stability analysis

Calculate the factor of safety of a potential unstable slope with following input data:

Slope height (II) = 6Om

Slope angle (Vr) = 50 degrees

Inclination of potential faitrue plane (yr) = 30 degrees

Unit weight of rockmass (y)=26KN/m3
Unit weight of water (T*) = 10 Kl.l/#
Active friction *gf. iO"j: a8 degrees , 

r

Seismic acceleration = 0.309 ,

Define circular failure in rock mass. State the various assumptions are made in deriving
the circular failurg charts. Discuss the steps to use the charts to determine the factor of
safety of a potential nnstable slope.

1.

2.
I

3.

4.

{

5.

6. Calculate the factor of safety'of a potential unstable slope with following input

a) Slope height (H) = 60m '

b) Basic friction angle (0u) = 30 degrees
c) Cohesive strength (C) = 0.15 MPa I

data:
',

d) Rock density (T) = 26 KIrYm3
e) Water density(T*) = 10 KN/m3

0 Joint mapping data and geometry:

Dip (degrees) Dip direction (degrees)

Plane A 46 106

Plane B 68 236
Slope Face 68 184
IJooer Slooe Face l4 196

** tt
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Exam. / Ilack
Level BE FuIl Marks 80

Programme BCE Pass Marla 32

Year / Part IV/II Time 3 hrs.

Hill (EG785CE) (Elective
Candidates are required to give their answers in their own words as far as practicable.
Attempt any Ten questtons.

{ Thefigures in the margin indicate Full Marks.
{ Assume suttable data ifnecessary,

1. Describe about the types of drainage crossings used in HIS. Which of them is most
suitable in remote hills and explain why? t8I

2. Describe briefly the mountain zone classification with neat sketch. Why the classification
is need? t8I

3. Enumerate important guidelines to be considered for the success of hill irrigation systems. t8I

4. Calculate 80Yo reliable april flow for an ungauged catchment A us+g the data of
hydrologically similar catchment B. A has main april flow equal to 4.1m'/s from-3 years
of measurement. B has mean april flow for the same 3 year period equal to 4.8mr/s. The
long term mean april flow and standard deviation for B is equal to 4.4 m3/s and 1.25
respectively. t8I

OR
Determine half monthly values from 80% reliable monthly rainfall data (mm) for 12

months. t8I
Jan Feb Mar Apr May Jun Jul Aue Sep Oct Nov Dec

5 15 l8 36 68 151 320 22s 140 30 t2 9

5. What is participatory approach? Describe the advantages and disadvantages of
participatory approach with reference to hill irrigation system in Nepal. 12+61

6. Define the rate of sprinkler application for a crop having root depth 70 cm and
consumptive use 6 mm/ day, if the sprinklers can be operated 12 hour in a day. Assume
that available water in the soil is 25%. t8I

7. Determine the scour bed slope of a settling basin for a HIS having medium intake site.
Design discharge : 450 lps. The average settling velocity of the sediment particles to be
trapped in the basin is 0.02 m/sec. Critical bottom velocity in the settling basin to prevent
rescouring of settled particles can be taken as 0.25 m/s. Assume scour velocity for
sediment flushing equal to 1.85 m/s. t8l

8. Determine the dimensions of a steel rack for a bottom rack intake of HIS. Flow rate

upsheam of the rack :420 lps; flow rate downstream of the rack = 170 lps; rack opening
: l5mm; bar diameter : 30mm; plugging coefficient = 0.02. Assume coefficient of
discharge = 0.5.

g. Estimate concentration of sediment by mass during monsoon in the absence of local data

for a catchment of 381 sq. km. Assume density of sediment equal to 2 tlm3 and the river
transports 50o/o of the annual sediment load in 3 months of the monsoon. Assuming a

mean mon.soon discharge of the river be 3.5 m3 / sec.

10. Describe with neat sketches, the layout patterns of distribution system appropriate to hill
irrigation canals.

11. Design a cascade drop to lower the water level in a canal by 3m. The canal discharge of
500 lps, U/S and D/S canal bed width 0.85m and water depth is 0.65m, the existing
ground slope at the drop is l:2 (H:V)

12. Describe about the use and advantages of gabion construction in remote hill areas with
sketches' 

**!r

t8I

t8l

t8l

t8l

t8l
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Examination Control Division.
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Exam. I I,,.cK
80Level BE f,'ull Marks
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Subject: - Hill Irrigation Engineeritg (EG785CE) (Elective II)
,/ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt any Ten questions.
,/ TheJigures in the margin indicate 'Full Marks.
,/ Assume suitable data tf necessary.

1. Describe about the types of drainage crossings used in HIS. Which of them is most
suitable in remote hills and explain why? t8I

2. Describe briefly the morurtain zone classification with neat sketch. Why the classification
is need? t8l

3. Enumerate important guidelines to be considered for the success of hill irrigation systems. t8I

4. Calculate 80Yo reliable april flow for an ungauged catchment A using the data of
hydrologically similar catchment B. A has main april flow equal to 4.1m3/s from 3 years
of meastrement. B has mean april flow for the same 3 year period equal to 4.8nr'/s. The
long term mean april flow and standard deviation for B is equal to 4.4 m3/s and 1.25
respectively. t8I

OR
Determine half monthly values from 80% reliable monthly rainfall data (mm) for 1.2

rnonths. t8I

Jan Feb Mar Apr May Jun Jul Aus Sep Oct Nov Dec
5 l5 18 36 68 151 324 22s 140 30 t2 9

5. What is participatory approach? Describe the advantages and disadvantages of
participatory approach with reference to hill irrigation system in Nepal. 12+6)

6. Define the rate of sprinkler application for a crop having root depth 70 cm and
consumptive use 6 rnm/ day, if the sprinklers can be operated 12 hour in a day. Assume
that available water in the soil is 25%. t8l

7. Determine the scour bed slope of a settling basin for a HIS having medium intake site.
Design discharge : 450 lps. The average settling velocity of the sediment particles to be
trapped in the basin is 0.02 m/sec. Critical bottom velocity in the settling basin to prevent
rescouring of settled particles can be taken as 0.25 m/s. Assume scour velocity for
sediment flushing equal to 1.85 m/s. t8l

8. Determine the dimensions of a steel rack for a bottom rack intake of HIS. Flow rate

upshearn of the rack:420 lps; flow rate downstream of the rack: 170 lps; rack opening
: l5mm; bar diameter : 30mm; plugging coefficient = 0.02. Assurne coeffrcient of
discharge:0.5. t8l

g. Estimate concentation of sediment by mass during monsoon in the absence of local data

for a catchment of 381 sq. km. Assume density of sediment equal to 2 tkr.3 and the river
transports 50Yo of the annual sediment load in 3 months of the monsoon. Assuming a
mean monsoon discharge of the river be 3.5 m3 / sec. tS]

10. Describe with neat sketches, the layout patterns of distribution system appropriate to hill
irrigation canals. t8I

11. Design a cascade drop to lower flre water level in a canal by 3m. The canal discharge of
500 lps, U/S and D/S canal bed width 0.85m and water depth is 0.65m, the existing
ground slope at the drop is 1:2 (H:V) t8l

12. Describe about the use and advantages of gabion construction in remote hill areas with
sketches. t8l

{.*,t
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Subject: - Hill Irrigation Engineering @lective) t

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Five questions.
r' Thefigures in the margin indtcate Full Marks.
/ Assume suitable data tf necessary.

1. a) Compute dripping hours for a 16mm dripline with 3 lit/hr dripper, if lateral spacing of
the dripline is lm and dripper spacing is 0.7m. The crop has 60cm rooting depth and
extractable water from the soil is 0.15 fractions. Also check the presswe variation in
the dripline of 70m length, if drippers are operated at a pressure of 2 atnosphere.
Assume pressure loss equal to 6m per 100m of dripline and c = 0.356 for required
number of drippers

b) Determine the storage volume of a gravel trap having a discharge of 550 lps and
marimum sediment concentration of 1.6 kglm'. Assume ttrat the gravel will be
trapped at a rate of I .3 kg/m3 having bulk densit y of 2 t/m3 .

tt0I

t6I

2. a)

b)

3. a)

b)

Design a cascade drop to lower the water level in the canal by 4m. The canal is
carrying a discharge of 400lps, having bed width 65cm. The existing ground slope at
the drop is 3:1 (H:V). t8l

What is the design criteria of diversion flow for irrigation projects in Nepal? How this
flow can be assessed in the context of Nepal? t8]

Which alternative methods of irrigation to canal irrigation are appropriate and cost
effective in the hills of Nepal? Why they are sustainable? [8]

Determine half monthly values from monthly ETo data (mm/day) for 12 months. t8l

1 2 J 4 5 6 7 8 9 10 11 t2
1.5 2.6 3.9 3.8 4.8 5.3 4.3 3.6 3.1 2.5 2.4 1.8

4. a) Design a settling basin for a HIS having good intake site. Design discharge: 500 lps;
size of silt to be trapped : 0.4mm. Take Q/As = 0.015 and critical bottom
velocity = 0.25 m/s. Assume scour velocity for flushing = 1.8 m/s.

b) How engineering and vegetative measures are used in the canal construction of a

HIS? Describe with neat sketches.

5. a) List out the main problems that the FMIS are facing in the hills of Nepal. Also
mention their respective solution.

b) What are the areas of drop stnrctures vulnerable to cavrty erosion? How drop
structures can be used to control erosion and water level of canal in HIS?

6. Write short notes on any four of the following:

a) Institutional development of WVA's
b) Advantages and disadvantages of participatory approach
c) Use of level crossings in HIS
d) Characteristics of fill material in gabion structures
e) Flow division stnrcfire used in HIS

**:13

t8l

Pxal

u0l

t6l

t8l
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Examination Control Division
2064 Poush

Exam. ReeularlBack
Level BE FulI Marks 80

Programme BCE Pass lVlarks 32

Year / Part ry/tr Time 3 hrs.

Subject: - Hill Irrigation Engineer rng (El e c tiv e)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Five questions.
r' The figures tn the margin indicate Full Marks.
{ Assume suitable data if necessary.

1. a) What are the desigr-principles of a setfling basin? List out the physical features needed to fulfill the design
requirements of a settling basin. tSl

blDetermine haff monthly values fronr8O% reliable monthlyrainfall data (mm) for 12 montls. t8l

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1I t7 20 32 64 1s6 324 260 140 50 t5 t2

2. a) Give stepwise procedwes fs1 designing the distribution layout for a new hill inigdion system. t8l
b) Define the rate of a sprinkler applic4tion for a crop having root depth lm and ET"* equal to 4.5 mm/day. Ihe

spri*lers are decided to be operated half day. Assume that the extractable water from the given soil condition is
r8l0.25 fraction

3. a) What czul go wrong with aqueducts and what are the preventive measures for that? t8]
b. Design a cascade drop to lower the water level in the canal by 2.5 m. The canal is carrying a dischmge of 25O lps,

having bed width 50cm. The existing ground slope atthe drop is 2:1. t8I

4. a) Estimate concentration of sediment by mass during monsoon in the abseace of local data for a catchment of 381
sq. lm. Assume densilr of sediment equal to 2t/m' andthe river transports 50% of the annual sediment load in 3
months ofthe monsoon- t8]

b) Desip a steel rack for a bottom rack intake tf HIS. Fiow rate upsteam of &e rack = 400 lps; flow rate
downsteam of the rack = 200 lps; rack opening: 15 mrn; ba diameter:30 mm; plugging coefficient = 0.,02.
Tarke C6 = 0.5. t8l

5 a) Flow measurement made on 21't April on a river stream was 400 lps, drained from a catchment of 40 sq. km.
Estimate the mean monthly flow and E0% reliable flow from this catchmeng if predicted 80% April flow is 40%
of April mean monthly flow. MIP non-dimensional regional hydrographs for mean monthly and 80% reliable
flow of the FI'T' below:

b) "Sprinkler and Drip inigation q:e sustainable methods in the hills of Nepal". Justfi this statement. [8]

6. 'Write short notes on any four of the following:
a) Instihrtional Development of WUAs
b) Need of escapes in HIS
c) Disribution boxes and Sancho.
d) Vegetative measures in filling area
e) Seepage problems in hilly sanals 21d their solutions

14*47

Oct Nov DecFloum'/sMonth Jan Feb Mar Apr May Jrur Jul Aus Sep

Mean monthly 2.42 1.82 1.36 1.00 0.91 2.73 11.21 13.94 10.00 6.52 4.55 3.33
80% retiable 2.38 1.77 1.35 1.0( 2.23 6.15 13.85 to.77 6.s4 4.42 !.271.08

*{. *



O2L TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING'' Examination Control Division
2069 Bhadra

Exam. Resular / Back r
Level BE Full Marks 80

Programme BCE Pass IVIarks 32

Year / Part ry/II Time 3 hrs.

Subject: - Design of Bridges (EG785CE) @lective II)

r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt any Five questtons.
r' Ail questions carry equal marks.
{ All IRC codes including IS 800, IRC 06, 21, 22, 24, 78 and 83 are allowed to use.
{ Assume suitable data if necessary.

1. For the following loading find equivalent loads at standard positions to be used for Morrice-

little method.

L.5 nt 3m

75 nrI 2 a
0.75 m 3

3 girders @tlm c/c

2. For the following RCC Bridge deck slab, design the cantilever slab given that the dead load of all

elements including deck-slab in the cantilever portion gives SF of 2O kN (per m widthl and

Bending moment at the edge of Girder 1 of 15 kN-m. Assume suitable girder width and select

appropriate loading class.

1 m rvrde herb

m3 4
1.5 m 1 2 5

5 girders @ 2.5 rrr c/c

3. Atruck and Trailer combinatlon having an axle loads as shown in figure rolls across simply

supported span of 30 m. Compute the position of Maximum BM.

L20 KN 5O KN

i

1

)

9m 5m

30m

Bm

350 KN



4. Design an Exterior Longitudinal Girder of RCC Slab-Girder bridge if the design moment is 15fr)
kN-m and design shear force is 600 kN. Assume other suitable information. ,

5. Calcutate the stresses on foundation of the pier shown below from the following data (You may -,
neglect effect of water current).

Bridge span: 20 m
Loading on Span: IRC Class AA
Design dead load from superstructure:7000 kN
Longitudinal force at bearing level = 150 kN

Top width : 1.5 m
Height of peior upto bearing level: 10 m
clc of bearing on either side: t.Om
Side slope of pler is 1in 10
HFL - 1 rn below bearing level
Concrete: M25

6. ln a Steel Plate Girder bridge designed from BM 5500 kN-m and SF 1200 kN, Check whether the
following section is safe for bending stress and Shear Stress or not.

5Omm

l2mm
Thick plate

***

l500mm

5Omm

a

500mm

7. Write short notes on anytvuo

a. Bearings in Bridges

b, Maintenance of Bridges

c. Classification of Bridges



O.2L TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2069 Bhadra

Exam. Reqular / Back r
Level BE Full Marks 80

Programme BCE Pass l[arks 32

Year / Part Iv/II Time 3 hrs.

Subject: - Design of Bridges (EG7S1CE) @lective II)

{ Candidates are required to give their answers in their own words as far as practieable.
{ Anempt any Five questtons.
{ AA questions carry equal marks.
r' Ail IRC codes including IS 800, IRC 06, 21, 22, 24, 78 and 83 are allowed to use.
{ Assume suitable data if necessary.

1. For the following loading find equivalent loads at standard positions to be used for Morrice-

Little method.

L.5 nr 3m

f5 nr
.1 2 a

0.75 m 3

3girders@3mc/c

2. For the following RCC Bridge deck slab, design the cantilever slab given that the dead load of all

elements including deck-slab in the cantilever portion gives SF of 20 kN (per m width) and

Bending moment at the edge of Girder 1 of 15 kN-m. Assume suitable girderwidth and select

appropriate loading class.

'LmwrdeKerb

5
1.50 rn

1.5 m

5 girders @ 2.5 nr clc

3. Atruck and Trailer combination having an axle loads as shown in figure rolls across simply

supportqd span of 30 m. Compute the position of Maximum BM.

120 KN 50 KN 350 KN

L 42

9m 5m

30m

8m



4. Design an Exterior Longitudinal Girder of RCC Slab.Girder bridge if the design moment is t50O
kN-m and design shear force is 6@ kN. Assume other suitable information.

5. Calcutate the stresses on foundation of the pier shown below from the following data (You may
neglect effect of water current).

Bridge span:20 m
Loading on Span: IRC Class AA
Design dead load frorn superstructure:7000 kN

. Longitudinalforce at bearing level = 150 kN

Top width : 1.5 m
Height of peior upto bearing level: 10 m

clc of bearing on either side: 1.0m
Side slope of pier is I in 10
HFL- 1m below bearing level
Concrete: M25

6. ln a Steel Plate Girder bridge designed from BM 5500 kN-m and 5F 1200 kN, Check whetherthe
following section is safe for bending stress and Shear Stress or not.

5Omm

__>
l2mm

Thick plate

a

1500mm

5Omm

500mm

7. Write short notes on any two

a. Bearings in Bridges

b. Maintenance of Bridges

c. Classification of Bridges

***
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Exam. Resular / Back
Level BE f,'ull Marks 80

Programme BCE Pass Marks 32

Year / Part IV/I Time 3 hrs.

Subject: - Bridge Engineering (Etective I)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Auempt any Four questions.
/ Thefigures in the margin indicate Full Marks.
{ IRC: 6-1966, IRC: 21-1987, IRC: 5-1985 are allowed to use.y' Assume suitable data if necessary.

^ Write fhe limitations of the Courbon's method of lateral load distibution
inbridgedeck. t5I

b. Find maximum bendiug moment at the mid span and shser forse at the end
of the slab bridge of effective span 7m due to olass AA tracked load Slab
is 200mm thick and wearing cottrse is 60nrnn thick. t15l

7500 mm

300 firl

I.

e

2.
o. Find reaotions on the girders, v&en the center of class AA tracked load

coincides with the center of bridge deck. Use Courbon's Method to find
the reactions. [15]

8.5 ms-

Cross sectign of
bridge ,I FI I

4O0O mm' 2500 msr

b. IVrite the characteristics of frame and archbridees. [5]



J,
a fim tte stresses due.to deadload of pier, brdki,ug fsreo. sf 7CI R eacked

loa{ -buoyancy and f6rces.due to water"eurrent at the base of solid pier.
'PiEr is made upof cemef,t concrste.
Take velocity of water current - 2.6 n/sec, dead load frour each

[15I
span = 400 Ktrl and reastion due to live load on ofle span = 500 KIrI:

T bea,ms

go rnnr of 16m sPau

1O00mm

7000
12lt

Section ofpirr ettop

b. Draw a neat skotoh of abrinnent showing all its oomponents? Briefly
describe .ttreir'fu nctions.

t5l

Arrapge wheel loEds ftom Class B 'load in the longitudinal direction of the
girder to fixd the maximum bendiug mometrt at the mid span and
detemfne nroximum bending mome,nt due to tris load. Take effective
spanof girder.ZE.m.

{t5l
Desoribe how impact load-is considered-ir,rthe designof bridge by RC
metho&

{5}

Design a RC oantilever slab of T- Beam Bridge subjected to olass A load
Widthof ksb is 03m and thickuess of wearing colrse is ft mm.

t15l

4. a.

5. a.

h

1.5 m --->

b. How the restrained slab is analyzedby Pigeaud's Me.thod? t5I

J

6000
mm
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LeVel BE FullMarks
Programmc BCE Pass Marks
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80

32

3 hrs.

- Traffic and (Elective II) 1A

./ Candidates are required to give their answers in their ovun words as
{ AttemptAll questions. :

/ AU qvestions carry equal marks.

far
I

I

as practicable.

Assume data if necessary.

I

1- In a traffic study experiment, density values obtained are 160, l2O, 40, and T2 vehlkm
corresponding to speed values of 3, 18,55, 32 kmph respectively. Calibrate Greenshields'
modcl using above values. AIso find the ma:<imum flow and speed corresponding to
35 lrrrph. '', i '' I .., 

,

2. Discuss ttre methods of traffic measurement over a short section of highway.

3. An observer wishes to determine the time headway between successive vehicles on a
section of highway and counts 400 veh/h. Determine the number of headways greater
than or equal to 6 seconds, and less than 12 seconds; Assume tbat headways are

4. A six lane r:rban freeway is on rolling t€rrah with 10 ft lanes, obstructions 3 ft from the

right edge of the traveled pavement and 1.25 interchanges per mile. The traffrc strearn

consiss of primarily commuters. A directional weekday peqk hour voltmre of 2200
vehicles is observed, with 700 vehicles arriving in rnost congested 15 min count. If the

stream has l0% large trucks and buses ard no recreational vehicles, determine the free
flow speed and LOS. ,,i,; i

5. The width of approaches for a rotary iLteilectio:r is 15 m. The entry and exit width at the

rotary is l0 m--table below Aves tUe','S-nmc from ttre four approaches, traversing the

intemection. Find the capacrty oftherotagy.

Approach LT TH RT
Norttr '415 643 3s0
South 358 424
East 402 450 408
West 4s0 423 493

6. An intersection approach at an isolated pre-timed signal with a cycle length of 80 sec has

a saturation flow rate of 3,000 veblh. The length of the green is 24 sec. The v/c ratio is
0.95. Determine the LoS, if control delqy is measured over a 15 min interval?

7. What are the characteristics qf multilane highway? Explain the different parameters of
congestion measurement.

8. What is ramp mclering? Discuss traffic flow ranking on TWSC inersection.
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Table 0

Irvcl of Sewice

I-aneWldtfr (ft)

>L2
11
10

Risht
Shor*tler
Latcral

Clesrauce
(fr)

Nurntrer of LaUeS
(ia one direction)

ConholDelay (s&eh)

=10>to-zd
>20:35
>35-55
>55-80
>80

A
B
C
D
E
F

Free.F'Iow

Table 2

ReihrdmhXlcFFtos
$!eeil'frc(utilh)

Dfireetion

Table 3

o.o
1.9
6-6

t

>6
5
4
3
2
I
o

E5

0.0
0.I
o2
o3
o.4
0.5
0.6

Rcduclio* in Eree-Flory
Speed, fN(Enh)

o.0
1.5
3.o
4.5

><
4
3
a

2 4

o.0
0.6
l2
r.8
2.4
LA
3.6

o.o
0.4
{L8
:L.z

1.6
:eO
2,4

0.o
o2
0.4
o.6
o.8
1.O

l2
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9. Table below shows the traffic flow for a four legged intersection. The lost time per phase

is 2.0 seconds, saturation headway is 2 seconds, amber time is 3 seconds per phase.

Assume critical volume to capacity ratio as 0.90. Find the cycle length, and green time.
Draw the phase diagrams.

Form To Flow (vet/tr)
North South 750
South North 450
West East 650
East West 500

arrive at an entrance to a toll booth, There is a single gate at which all the
must stop, where a booth attendant coUects the toll fee. Vehicles arrive at an

of 250 vehlh. if the time required to collect the toll is 10 seconds, compute
length ofthe queue, average waiting time inthe queue, average time spent in

:. the system and percent of server
,:' to follow Markovian process.

idle time. Assume boS,arrival and departure of vehicles

*+*

'l



.-.!4J 'I'RTBHUVAN trNrVERSrry' INSTII'UTE OF ENGINEERING

Examination Control Division
2066 ldagh

Exam. Regular/Back
Level BE f,'ull Marks 80

Programme BCE Pass Marks 32

Year / Part ry/II Time 3lrs.

Subject: : Design of Frames and Shells (Elactive il)
'/ Candidates are required to grve their answers in their own words as far as practicable.
/ Attempt any Four questions. Question No,4 is compulsory.
'/ Thefigures in the margin indicate Full Mailrs.
r' IS 456; IS 3370; IS 785; IS I t6I; IS 875; IS 806; and IRC 21 is allowedfor design reference

values and design data necessaryfor calculations.
/ Assume suitable data if necessary.

I. Define Ferro-cement as per ACI Committee 549. l,ist all .possible applications of F'erro-cement. Writc

down the differences and similarities between Ferro-cement and Reinforsed Concrete. I20l

2. An elevated water trank has a raft fodndation circular in plan with diameter of 11 m measured at

cenler line of tlre circutar RC girder over it. It has 8 symmetrically ptaced columns resting over the

girder. 'l'he UDL on the girder from foundation raft as reaction is 375 KN/m. The materials usecl are

M25 and Fe415. Design the girder with appropriarc geometry for critical section for ma:<imum shear

and torsion. Show reinforcement details of the section.

n(columns) Kr (-ve B.M.) Kz(+ve B.M.) Kr (Torsion) 0 (for Torsion)

8 0.0083 0.0041 0.0006 gu30'

3. Design an RC pole 8 m long to carry 4 conductors of 6.5 mm diameter each spaced at 400 mm

intervals. in a cross arm fixed at 450 mm f,rom the top. The depth of embedment is I.5 m below

ground level. Spacing of poles is 45 m; wind prassure is 1.2 KN/m 2 
; horizontal seismic coefficient is

0.I2; Ioad factor is 2.5; tension in conductor is 2.75 KN; concrete M25 and reinforcement Fe500,

Prepare all possible toad combinations-. For design load combinations you may usc either one of the

critical horizontal loading$. Show reinforcement details for the design. [20]

4. Horu can box culvert be modeled for finite element based structural stress analysis? List all the

possible load patterns for the analysis of single chamber box culvert in a cut-and-covered section.

You are required to demonstrate (numerically or conceptually) the entire load cases with

corresponding loading diagrams. [201

5. Skerch the design bridge loading for AASTHO HS-20-44 Loading (standard truck loading). Calculate

the maximum rnoment on the slab bridge having an eflective span of 5.0m; spanning in one direction

for a concentrated load of 72 KN dnd it is distributed over the perpendicular direction of the span to a

distance of 3rn.Calculato the maximum bending moment due to the live load and dead load. The

wearing surfacr of the slab is 75mm and the thickness is assumed to be of 400mm. t29I

6. a. An RC circular tank has its top covering as a portion of spherical dom6. 'fhe tank cylindrical

has diirmeter l0 m. Concrete is M20 and reinforcement is Fe4l5. Design the dome confirming to

standard codes. tlOt

b. Design a rectangular water tank walls. The tank rest on ground. The inside dimension is 8 m x 6

m in plan and 6 m high including 0.5 m freeboard. Concrete is M20 and reinforcement Fe4l5'

il01
***

i_



228 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2064 Poush

Exam. Resular/Back
Level BE Full Marks 80

Programme BEL, BEX Pass Marks 32

Year / Part ry/II Time 3 hrs.

Subject: - Micro-Hydro Power (EIective)

,/ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt any Five questions.
/ Thefigures in the margin tndicate Full Marks.y' Assume suitable data if necessary.

1 . Describe the major components of a micro- hydro scheme. Explain in detail about their
functions and criteria needed to consider during design. [16]

2. (a) What are the four stages recommended approach to design a micro hydro scheme? [8]

(b) A 20 kW plants supply power to 100 HHs ( 200 W /ttHs) for 6 hours for lighting at
night and 12 kW for Agro mills for 8 hor.us in day time. If the Capital Cost of the scheme
is NRs. 3,600,000.00 and annual O+M cost is 5% of total capital cost then find following
( considering 15 years economic life of the plant and 12% discount factor):

i. Plant Factor
ii. Unit Energy Cost
iii. Net Present Value ( if Revenue is 360,000.00/ annum) t8l

3. (a) Explain various methods of the head measurement . Discuss the method in detail which

t8lbetter represent the bend on the way.

(b) What do you mean by part flow efficiency of a turbine? Explain with charts which
turbines have better part flow efficiency? t8I

4. (a) Explain, why there is a need of AVR in addition to ELC in synchronous generator? [8]

(b) Describe voltage regulation, how it can be improved in Induction generator? [8]
Or

(c) Explain protection system needed in Micro hydro scheme. t8l

5. Differentiate between (any four)
(a) P1ant Factor and Load Factor
(b) Desilting and Forebay
(c) Anchor block and Slide block
(d) Impulse and reaction turbine
(e) Synchronous and Induction generator
(f) ELC and IGC

14*4)

6. (a) What are the major issues in Micro- hydro sector in Nepal. Describe the govemment
subsidy policy for micro and pico hydro. t8l

(b) Let us suppose a 60 kW hydro set power a tea factory requiiing 3-phase, 50Hzand the

factory is 350 m distance from generator site. The worst power factor measured was 0.5 .

According to manufactr.uer alternator is 420 V phase to phase and tea owner wants
voltage drop up to 380 V. Assuming an overhead line of aluminium conductor ( 714.9,7
strand with each strandbeing 4.9 mm diameter and resistance of 0.21,7 C)/ km. Calculate
whether the voltage drop is within the limit or not? t8l
I Note: L:A* 6+46 Log ,, (ilr)) * 10{8 IV phase,make necessary assumptions if needed ]

I



O6C TRIBHWAN UNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2071 Bhadra

Exam. l{csulrtr / llaclt
Level BE Full Marks 80

Programme BCE Pasr Marks 32

Year / Part ry/II Time 3 hrs.

Subject: - Procurement Management @lective IID GE7850i)

r' Cfrdtdadcs are required to give their answers in their own words as far as practicable.
/ Anempt All questions.
r' Thefigwes in the mwgin indicate Full Marlrs.
r' Ass-wte saitable data ifnecessary.

, I. S)/Wfutdo you mean by procurement? Exptain procurement cycle.

r !) What are the impbrtances of procurement planning? .Write contains of Masterv 
Procurement Plan and preparc a format.

2, -a)/\tby Open Competitive Bidding method of pmcurement is mostly used in public
V procurement? Differentiate National Competitive Bidding (NCB) and International

Competitive Bidding (ICB) method of procurement.

\_y yb* is cost reimbury'able contract? Explain.

g/Wlrtare the objectives of community participation? Discuss force accormt.

3 gfDefineContract and classifu them.

ffilrrum$:Unit 
Price Conhact and Lump Sum Contract with their adrraotages

;/Oi*,r* BOOT Contract and its use in Nepal.

a.;)Nennon the basic procedures for the selection of consultant by public entity.

OR

Write down the Eligibility criteria and Ranking criteria for the short listing of
consuttants.

ToR is the document prepared by the client which is to be provided to the consultants
to be participated in the procurernent process. What are the matters to be included in
the ToR?

-cfpecification is also a part of bid document. lvhat are the purposes of specification?v Write the general principles of specification writing.

5. a) What Qualification Criteria would you consider while preparing bid document for a
4lc,onsawtion project having cost estimate NRs. 60 inillions in the Post - qualification

system? Write downthe pumose of pre-bid meeting.

OR

How do you evaluate the bids which are submitted for a construction project having
cost estimate NRs. 60 millions in the post qualification system.

[2+s]

[3+4]

[2+3]

I4l
12+31

lr+21

"Y

tsl

t4I

t4I

t4l

t4I

[3+3]

[2+2]

l4l



b) liscuss activities during closing of contact. t4luoR
What are the factors to be considered for time extension in a contract? t4]

;fi DefineAltemate Dispute Resolution (ADR).What are the benefits of ADR? Explain
aboutArbitation. [1+2+3]

6. a) Write importance of standard contract documenr V/rite the general features of FIDIC
Red Book. [3+3]
,OR

Discuss different methods of hiring of consrltad as per ADB Guidelines. t6l

bf\lzhat are the objectives of Teclmical ]rdit? WHe the methodology of Technicd

12141\,1 Audit generally practiced in the context of our couorry.
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Programme BCE Paca nfiarks 32

Year lPart Mfr fime 3 hrs

I .:-

Subject: - GIS (Electtve)

'/ Candidates are required to give their answers in their own words as far as practicable.r' Afiempt any Five questions.
{ ,llt questions carry equal narlcs.y' Assume suitable data if necessary.

1. What are the fout main fi:nctions of GIS? E*pl^ir bdefly.

2. a) !7hat is the difference between DEM and DTM? E"pl"in the weighted avemge
method for interpolation of DEM.
b) Explain potential applications of DEM in civil engineering

3. a) Explain the principle of diffetential GPS.

b) !7hat are the advantages and disadvantages of using GPS survey compared to
convend.onal methods?

4. a) Explain the advantages and disadvantages of taster data model compared to the vectot
data model.
b) Explain the relation database model used in GIS.

5. a) !7hy is geometric couecdon needed in remote sensing? Explain the use of GCP for
this purpose.
b) !7hat is false color composite? Explain why fotest appears red in most FCCs.

6. Explain how you would carrF out a study on rubanization of Kathmandu valley in the

past rwentF years using GIS and femote sensing.



IzD TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2064 Poush

Exam. Resular/Back
Level BE FulI Marks 80

Programme BCE Pass Marks 32

Year / Part rviu Time 3 hrs.

Subject: - GIS (Elective)

r' Candidates are required to give their answers in their own words as far as practicable
/ Attempt any Five questions.
r' Ail questions carry equal marks.
y' Assume suttable data if necessary.

1. a) Btiefly explain the main data sources in a GIS.
b) SThat is the diffetence between GIS,Remote Sensing and GPS?

2. a) Explain the three main coarponents of a GIS system
b) !7hat is the difference betqreen a DEM and DTM? E*pl"io the concept of weiehted
average rrrethod in interpolation.

3. a) Explain how you can make a map of yor:r carrpus atea usi.g x simple hafld held
GARMIN GPS and also discuss the accuracy of such mapping.
b) How does the diffetential GPS imFrove the accutacy?

4. 
") 

!7hy do we need map proiection in GIS?
b) Explain the difference between cylindricd, conical and azimuthd ""4p ptoiections.

5. a) Explain the difference between spatial, spectal and tempotal resolution in temote
seosing.
b) What is a false color composite? Explain how it could be useful in temote sensing.

6. Explain how you would make a map of ruban expansion of Kathmandu valley in the last 
'

five years using GIS and temote sensing.
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Exam. Resular / Back r
L,evel BE Full Marks 80

Prggramme BCE Pass Marks 32

Year / Part tv/II Time 3 hrs.

Subject: - Geographic Information System (EG7SSCE) (Etective II)

{ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt All questions.
r' Thefigures tn the margin tndicate Full Marles.
{ Assume suttable data if necessary.

1. E*pl"in bdefly maior areas of GIS application. 5

2. Compate between taster and vector model. Compress the following Ester using quad tree

method. 5+5

a

OR

How do you apply GIS & Rcmote Sensing to identifi a best suiuble atea fotlandfill site in
IGthmandu Valley? Mention the data sorrces and analysis forit. 10

3. Describe briefly any four:
a. Advantages of topology b.Terrain fcanres
d. Merits and demerits of raster model e. TTN

c. Hicrarchical database model
10

4, a. What are the idcal characteristics of a distortion frce map? Explain a map proiection that 6ts
for Nepalese context. 2+8

b. What are the cases of geognphic ransformation from one to another? 5

c. Desctibe the importance of tangent and secant in map projection. 5

5. Mention thc minimum harduare & softrrare requirement for ATcGIS 9.3. 5

6. a. Describe the processes of conversion of an irnage to land cover/use.
b. Explain briefly GPS & DGPS. Desctibe soutces of etrors in GPS.

10

5+5

7. Descdbe bdefly merge & buffer fimctions wittr applications.

8. Whatate the basic elements of map layout? Mention the role of symbolization in map layoutS

T

A A A A E E E E
A
F

A A A E E E E
F B B E E E E

F F l-31 B E E E E
D D D D C c D D
D D D D c c D D
D D D D E E F F
D D D D E E F F
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O2D TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division.
2069 Bhadra

Exam. Regular / Back r
Level BE Full Marla 80

Programme BCE Pass Marks 32

Yedr / Part tv/II Time 3 hrs.

Subject: - Geographic Information System (EG7S5CE) (Etective II)

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
/ The /igures in the margin indicate Full Marks.
/ Assume suttable data if necessary.

1. Explain briefly maior areas of GIS application.

2. Compare between raster and vector model. Compress the following raster using quad tree

method. 5+5

OR

How do you apply GIS & Remote Sensing to identify a best suiable atea fot Landfill site in
Kathmandu Valley? Mention the data sources and andysis for it. 10

5

3. Describe briefly any four:
a. Advantages of topology b. Terrain feanres
d" Merits and demerits of raster model e. TIN

c. Hierarchical daabase model
10

10

5+5

4. a. What are the ideal chatactetistics of a distortion free map? Explain a map proiection that 6ts
fot Nepalese context. 2+8

b. \il7hat are the cases of geographic ttansformation from one to another? 5

c. Descdbe the importance of tangent and secant in map projection. 5

5. Mention the minimum hatdware & software requirernent for ATcGIS 9.3. 5

6. a. Describe the processes of conversion of an irmge to land cover/use.
b. Explain briefly GPS & DGPS. Describe sources of errors in GPS.

7. Describe briefly metge & buffet firnctions with applications.

8. What are the basic elements of map layout? Mention the role of symbolization in map layoutS

5

J
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D D D D C C D D
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