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Candidates are required to give their answer,v in lheir ow*n v)ords as far as practicable.
Attempt All questions.
Thefigures in the morgin indicate Full Marks.
Tracing paper and sterionet is attached herewith.
Assume suitable data if necessary.

1. What is the importance of rock slope engineering? What are the factors affecting slope

. stability of rock mass? Explain the effect of water in slope stability with pressure models
and also illustrate the Taylors' assumption for the ground water.

2. As an Engineer you encounter the slope stability problems, list the methods that recalls in
your mind instantly. Among these methods, describe any two which are more versatile to
analysis the stability problem in your opinion. Is the finite equilibrium method being
versatile and ability to handle complex scenarios? If so, how it deals?

3. Describe in brief support method and principles. Suggest the protective measures for the
control of rock fall with sketches. What are the basic conditions of toppling failure?

4. In rock slope engineering, why is it crucial to accurately determine the shear strength of
rock, and what role do empirical methods play in this process? Discuss several commonly
used empirical methods for estimating shear strength, outlining their underlying
principles, limitations, and appropriate applications with relevant examples.

5. Describe the steps of seismic hazard analysis. List out the parameter which have greatest
influence on stability during earthquakes. Explain about the mapping of the Earth seismic
waves.

6. List the graphical techniques that are used in evaluation of potential slope problem. What
are the differences between them? Describe the procedures for evaluation of potential
slope problems.

7 . What type of procedure you apply for geological mapping of surface out crops or existing
cuts? What are the objectives of geological mapping of surface? Describe the methods of
geological investigations.

8. A22 m high rock slope has been excavated at a face angle of 52". The rock in which this
cut has been made contains persistent bedding planes that dip at an angle of 30o into the
excavation. The 5.52 m deep tension crack is 4.85 m behind the crest, and is filled with
water to a height of 4.55 m above the sliding surface. Calculate the factor of safety of the
slope for the conditions given for critical depth of tension crack. The strength parameters
of the sliding surface are as follows:

Cohesion, c:25 kPa
Frictionangle,e:36o
The unit weight of the rock is 26 kN/m3, and
The unit weight of the water is 9.81 kN/m3.
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9. Determine the factor of safetl,for fbllowing rvedge failure rvith neat sketch. tl6]
PIane Dip Dip

Direction
Shear Parameters

A 60 3s6 @n = 35",CA - 40 kPa
0a :25",C8 = 50 kPaB 58 120

Slope Face 16 066 \r= )J kN/m', Tw: 10 kN/m', total height of the
wedge, H:30m

Upper
Surface

18 076

***
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'/ Candidates are recluired to git;e their ansvr,,ers in tlzeir ov,n vt,orcls as fttr as practicable./ Attempt f!! que:;tions.
'/ Thefigures in the margin intlicate {uil Marks.

/ Assume suitable aoru i, ,u**r*ry"

1. Why rock slope_engineering is important in Nepalesc conrext? Explain r.r,ith examples andits objectives. List the tactors that affect the siope stability problems in Nepalese
mountain' How can you conshuct the slope protectiorr rvork'ruf.iy and environmcnt
friendly in the Nepalese mountain consitlering nlt tir. resilience -.urrr*, to protect fromhazafi? 

igl2' List the rnethods of rock slope stabilitv anal,vsis. \\ihich methods are best appropriate in
Nepalese context? Explain thern. 'l'he fast traik using high cut: in your oplnion which one
rnethod is more approprialc anil wli1,. J ' '. *r-' 

iS]3' What are the effect of groun,l water in slope stability"i Describe ground water pressure
models. What are the assumpiions of ground water whiie analt,ziriB the circular failure?
How these assumptions are heipfur for anal,"-sis of slope,7 tg]4' What are the factors that reduces the stabilit,v of slope? \\Ilat are the most cornmon
empirical methods to determine shear strength iist them. Wliich rnethocl is most reliable in
comparison? Describe the comparison fiom the begimring to latest improvements. tg]5' Earthquakes pose a significant threat to infrastructllre, particularlv in seismically activeregions. lIndersttrnding and quantifying this threat is crucial io, arrigring resilient
shuctures ancl ensuritig public saf'et.v': clescribe thc steps of seismic hazari analysis" List
out the parameters which have greatest influence on "stability. during earthquakes. What
are the graphical techniques for data probiems? Dif{brentiate tie avail-able techniques. tS]

6' if you are the site incharge o1'project. what kincl of geological inr..estigation preferred to
do? Explain about thc surface and sub-surface inveiiigati*on. List the"objectives of sub
surface in'estigation with sriitatrle examples relating tu iit. problems. tgl

7 ' Describe in brief supporL methoci and principies. Suggest the protective rneasures for the
control of rock fall with skerches. 

[g]8' A 15 m high rock slope has been excavatecl at a lbce angle of 65". The rock in which this
cut has been made ccintains persistent bedding planes tiiat .iip at an angle of 35" into the
excavation' The '1'35 ln deep tension crack is 4.5 m hcliind the crest, and is filled with
r.vater to a height of 3m.

Cohesioric-25 kPa, F'rictionirngle, @:30o, Seisnricacceleratiofl,o=0.0g g 
t8]

The unit rveight of the rock is 26 kN,,m3, and the unit weight of the water is 9.g1 kNh3.
Calculate the factor of sali:ty of the slope for the ccuditions given fcrr critical depth of
tension crack.

9. Determine the factor of salety for lollo*,ing rvedge 1ailure.
T,: 25 kN1mr, T,v 

: l0 kNrmr. Totai Height of the we clge, H : 2gm

subject: - Rock slope Engineeririg (Ereative II) (c:gzoiar,..--u_-J-:y.t. - ftuu-ii ,)rope l,nglneerlrLg Q:leative II) (.c8765a7)

Plane Drp Dip Direction Shear Paranteters
I 60 358 O = 30 and c -.50 kpa
z 54 118

Slope Face 76 060
l

Lipper Surface 15 070 I
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Candidates are required to give their answers in their own words as far as practicable.
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Ass'ume suitable data if necessary.

trhy study of rock slope is important in Nepal? What arc the objectives of slope stabilit,v
-l
1"

2.

4.

5.

6.

v.

8.

of rock mass? what are the efl'ect of grouni water in slope stability? D.u;;;.';r;;;;;;;
measures.

12+2+-41

9. Plot and find the d uired lculateata to ca culate the tactor of safety for followins. l-g-rR
Plane Dip Dip Direction Shear Parameters

A 62 340 Oa = 30 and Ca:50 kPa
OB:32 and C6 = 45kPat7 56 i30

Slope Face 74 066 T, : 26 kN/mr, T* = 10 kNlm',

Upper Surface at 070

List the methods of rock slope stability analysis. Which merhods are best appropriate in
Nepalese context explain them and how they r.vork fundamentally"i 

12+61
What are the factors that reduces the stability of siope? What are the most c.mmon
empirical methods to determine shear strength list them? Describe briefly how shear
strength of discontinuities is determined according to Barton and Clioub ay (1977). [3+1+4].
Describe the steps of seismic haz:atd analysis. List out the paramerer which have greatest
influence on stability during earthquakes. Explain about the mapping of the earih Seisrn.ic
wa\ es. 

{2,2_2)
Desffibe the procedures for evahntion of potentiai slope problems graphically. What are
the differences between i.hem? What are the conditiorrthat are encounter in the topplingfailure? 

t3 
._3l

What are the imporlance of site investigation? Explain about the surface and sub-surface
investigation. List the objecti','e of sub surface investigation with suitable examples. l2+4+Zl
What are the surface protective rneasures for potential slope failures? Explai, with
sketches. List and expiain the methods that are useri to protect from rock fall. [3-r3]
A 22m high rock slope has been excavated at a face angle of 64'. The rock in which this
cut has been made contains persistent bedding planes that dip at an angle of 34o into the
excavation. The 4-62m deep tension crack is 4.85m behind the crest,lnd is filled with
water to a height of 3.45m above the sliding surface. Calculate the faotor of safety of the
slope for the conditions given for critical depth of tension crack. The strength parameters
of the sliding surface are as follorvs:
cohesion, c:25kpa 

'rlcr 6rs tur,uws: 
17+71

Friction angle, g:34o

The unit weight of the rock is 26kN/m3. and

The unit weight of the water is 9.8lkNlm3.

BE ruiidrk$ S0
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2. List the methods for rock slope stabiiitl, analysis. Desmibe about limit equilibrium
analysis and probabiiistic methoci,

3' How does surface-rvater and groundwater piay role in the stabilit,v* of a rock slope?

4. Describe briefly hou'shear sti'ength of planar cliscontinuities is cletermined. How are Joint
trtoughness Coefficient and Joint wall Compressive Strength related to the shear strength
ofjoints?

What is the importance c,f rock slope engineering? What are the
stability of rock nrass?

5. Explain basic aspects of Earthquake. Brief11,
and analysis fbr rcrck slope stability analysis.
stability of rock slnpes?

6, What is stereographic projection? How is it

factors aff'ecting slope

t4l

discuss principle of risk assessment, design
What are basic methods for implroyitr* rn.

t8l
important for evaluating rock siope failure

t8l

14l

t4l

pattems? t4l
7. Explain Toppling Failure in rock mass. Discuss the conditions for sliding and toppling of

a block on an inclined plane. Brietly discuss the methods tc conrrol the rock falls. l8l
8. Calculate the Factor of Saf'et.v of the proposed trighu'av cut slope having fcrllowing

discontinuity sets:

Jcrint Set 1: 501210 degrc-e s (dipidip direction)
Joint Set 2: 60t115 degrees (dip,dip direction)
Joint Set 3: ?A/075 degrees (dipiciip direcrion)
'tr'he proposed cut is to be excavated at dip of 80 degrees u,ith a dip direction of
190 degrees (Cut slope face). It is estimated that the average angle of active friction of the
discontinuities is 56 degrees. Oricntation of upper slope surlbce is I B degrees /
195 degrees (dipidip direction).T'he proposed height is 80 m and Unit rveight of rock
nrass:26 kN itr3. ii6j

9. Pind the Factor of Safetir of a potr-ntial plane failr-rre slope having active friction angle is
52 degrees, Slope height :72ut, Slope angie:56 clegree, Inclination of potential failure
plane : 36 degree. tJnit weight of rock mass = :1.1 kN/m3, and seismic acceleration
a = 0.3g. The 4.5 m deep tension crack 4 m behind crest and depth af water is equivalent
to 50% depth of crack. It is also required to cary oui setrsitivity analysis oi slopes
affected by water pressure and ea.rthcluake loading t16j

10. Why rock stabiiization is necessary? Write in brief about different support techniques
used for stabilization of an excavated rock slope r.vith sketches w'here necessary. [2+6]

4EE
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i. Explain the importance of rock slope engineering. What are the factors affecting slope

,tuirttity of rock mass. i4]

Z. List out the methods of rock slope stability analysis. Describe the deterministic approach. t6i

3. Describe various groundwater pressure models. How groundwater in rock mass effects

the stability anaiysls? t5l

4" Explain basic aspects of Earthquake. Briefl-v discuss methods for quantification of seismic

load for rock slope stability analysis. t6l

5. Explain how shear strength of planner discontinuities is determined according to Borton

(1971). Explain the field shear strength test with sketch. [5+3]

6. Explain graphical techniques for geological data problem. List out the advantages and

disadvaniages of equal area net with respect to equal angle net. t6]

7. Describe the objective of geological investigation. How you can perform the surface and

sub-surface investigation? Also mention the objective of sub-surface investigation. t8]

g. Why Rock slope stabilization is necessary in slope stability? What are the different

stabilization measures? t6]

9. Explain Toppling fuilure in rock mass. Discuss the conditions for sliding and toppling of

a block on an inc-iined plane. t6l

10. A 14 m high rock slope has been excavated at a face angle of 55'. The rock in which this

cut has been rnade contains persistent bedding planes that dip at an angle of 33o into the

excavation .The 4.75 m deep tension oack is 4 m behind the crest. and is filled with water

to a height of 3 m above the sliding surface. The strength parameters of the sliding

surface are as follows:
Cohesion, c=25kPa
Friction angle, 0 :35o

Seismic acceleration, 0: 0'08 g

The unit weight of the rock is 16 kNi*3 and the unit weight of the water is 9.81 kNlml.

Calculate the factor of safety of the slope for the conditions given for critical depth of

tension crack. t10l

1 1. Calculats the Factor of Safety for the rock wedge. l14l

\, = 26 kN,"m3

I,.: i0 kN,,m3
'l-,-tql l]eiolrl nf tlre rr.,,er-lse- H:28 ni.

Drn clirection

Lippersurface i 15

: 3iio. c: : 50 kPa
: 30". cs : 50 kPa

BE

Programme

Plane Dip Shear

J 60 360

5 54 118

Slope fuce 76 050
070
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; - Rock Sl {Elective II) (CE 76507)

Candidates are required to give their answers in their own words as far as practicable.
Auempt All questions.
Tfrbfigures in the morgin indicate Full Marlrs.
Steripnet gnd Tracinsgpper are attached hercwilh.
Assuwe suitable data if necesssry.

Explain why study of rock slope is important in Nepat. What are the factors affecting slope stability of
rock mass? t4l
List out the methods for rock slope stability analysis. Explain types ofNumerical Modeling. t8l
What are the effects of ground water in slope stability? Give your onrn view for protecting slopes from

List out the advantages and disadvantages of equal area net with respect to equal angle net. Describe the
procedures for evaluation of potential slope problems. t6I
Describe the procedure of geologic mapping of surface out crops or existing cuts. Also mentioo the
mapping of exposed structures, t6l

8. What are ttre assunnptions of plane failure? Explain with neat sketches critical tension crack depth and

the ground water.
Describe briefly how shear strength of planar discontinuities
Also explain with neat sketches field shear strength test.
List the slope parameters that have the greatest influence on
steps of seismic hazard analysis.

l4l
is determined according to Barton (1971),

t8I
stability during earthquakes. Describe the

t6l

IE]
Suggest the protective measurds for the control of rock

t6I
9.

tocation.
Describe in brief support method and principles.
fall with sketches.

10. A 15m high rock slope has been Excavated at a face angle of 55". The rock in which this o* has been

made contains persistent bedding planes that dip at an angle of 33ointo the excavation. The 4,75m deep

tension srack is 4m behind ths crest, and is filled with water to a height of 3m above the sliding
surface. The strength parameters of the sliding surface are as follows:

Cohesion, c=Z1kfla
Friction angle, @= 35o; Seismic acceleration, a = 0.08 g

The unit weigtrt of the rock is 26klrVm3, and the unit weight ofthe water is 9.81 k].[/m3. Calculate the

faotor of safety of the slope for the conditions given for critical depth of tension crack.
11" Determine the factor of*f"ty for followingwedge failure. Tr = ?6 KN/m3, Tw = l0 kN/m3.

ofthewedge, H= 28m
PIane Ilip Dip Direction Shear Parameters

J 60 360 O=30andc=50kPa
5 54 ll8

Slope Face 76 060

Upper Surface 15 070

rtd(*

[10]
Total
lr4l

Exam. Rcgular / Bnck
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'/ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt AUquestions.
'/ T'he figures in tlte margin indicttte {q.til M{arLl
'/ l{ecessal! charts are atW;hed herervitlk-/ Assutne suitabie dcta if ruecessary.

i . What are the faciors ai'fecting siope stabilit-v of rock mass? Explaiir with example, i4]

2. List oirt ihe methods for rocli slope stability'analysis E:tpiain i,,pres of Nunrerical Modeling. l8]

3. Deiine wedge tailure. Write about rhe ccnditions for rvedge faiirire with figLrre, t4l

4" Wiiai are the eff'ects of ground water in slope stability? Cive -'-oui' own view for protecting slopes from
the ground waler. t4]

5, Describe briefly how shear strengh of planar discontinuities is determined according to Barton (1971).

Also explain with neat sketches field shear strengh test. [5+3]

6. Explain hr:w earthquake can be quantified for roci< slope stabilitl,analysis. Explain earthquake in<iuced

stabiliry airalysis in briet. t8l

7. Hoil iuould vctj execute the Cianlond di'iliing in the fieid?

8. What are tire assumptions of plane failure? Explaiii with
location 

"

Explain hriefly about core orientation. t4l
neal sketches criticai tension uack depth and

[1+4]

protcciive measures for the control of rock

[a+a)

ll0J

10 kNlmr; Total Height

lt4l

l0.A i4.5tnhighrockslopehasbeenexcavaledatafaceangleol55".Therocltinwhichthiscuthasbeen
made contains persistent bedding planes that dip at an angle of il" into the excavation. The 4.75m deep
tension uack is.1m behind the crest, and is fiiled with water to a height of 3m abrovethe sliding surface.
'fhe strength parameters of the sliding surface are as follows:

Cohesion,c=25kPa
Frictionangle,@=35o

Tlre unit rveiglrt of the rock is 25 kNIn3, and the unit weight of rhe rvater is g.8l kN/ml. Assuming that
the plane slope failure is the most likely type of instability, analyze the fbllowing stability conditions.

9. Describe in brief supporl method and principles. Suggest the
fall with sketches.

Calculate the flactor of safety of the slope lbr the conditions given

I L Deterrnine the factor of safety ferr llotlor.ving wedge failure. Tr = 26 KN/ml , y* =
of the wedge. H = 28m

Plane Dip Dip Direction Shear ParamEters

) 60 360 O=30andc=50kPa
5 54 li8

Slope Face 76 060

Upper Surface 15 070

\
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1. Explairr the importance of Rock slope in deveioping the resettlement areas to the earthquake affected
area pdople. \\ihat are the factors affecting stope stabit,ity of rock mass? I -- - ' -- - 

[6]
2. Lisi out the n'lethods for rock slope stability analysis. Explain types of Numerical h4odeling. t6]

4. Describe briefly how shear strength of planar discontinuities is determined according to Barton (1971).
Also explain with neat sketches field shear strength rest. l4+4J

3. \\hat are the effects of ground water in slope stability? Give your owx
the ground water.

5. List the slope parameters that have the gleatest influence
steps cf seismic hazard analysis.

view for protecting slopes from

l4l

on stability during earthquakes. Describe the
n+41
L- 'l

[3"1 s]

12t.2]

6. Nepal's mountains are sufftring from the greater lardslide each year. Explain in your vieu,about type-s
of failure and what are the conditions for this landslide?

7. Holv would you execute the diamond drilling in the field? Explain briefly about core orientation.

8. \\rhat a.rc ihe assumptions of plane failure? Expiain rvith neat sketches critical tension crack depth andlocation. 
[4+4J

9. Describe ln brief support method and principles. Suggest the protective measures for the control of rock
fall with sketches. {4*4tr

10. A 14.,51n high rook slope has been excavated at a face angle of 54'. The rock in which this cut has been
made contains persistent bedding planes that dip at an angle of 32o into the excavation. 1'he 4.8-5m deep
tension crack is 4m behind the crest, and is filled with water to a height ol 3.2m above the sliding
surfe.ce . The strength parameters of the sliding surface are as follows: il Cl

Cohesion, c:25 kPa
Friction angle, @: 34o

The unit weigl:t of the rock is 26 kN/nrr, and the unit u,eight of the water is 9.81 kN/mi. Assumir.g tiiat
the plane slope failure is the most Iikely tl,pe of instabilit5,. analyze the following stability conditiotis.
Calcuiate the f?ctor of safety of the siope for the conditions given

I1. Determine the factor of safety ior follcu,ing rvedge failure. "{,:26 KN/ml; yw = }f kNi1i-', Tc1ral}leight
of*re wedse. F{:24m l1..)l

1'Ll
H:24m

PIane Dip Dip Direction Shear Parameters

-) 60 360 Q:30'andc:50
kPa)4 118

Slope Face 76 060

Upper Surface 15 070
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'/ Candidates are required to give their answers in their own words as far as practicable.r' Attempt All questions.
{ Thefigures in the margin indicate Full Marks./
y' Assume suitable a"t" y*c"tsary.

l. What is the importance of rock slope engineering? What are the factors affecting slope
stability of rock mass?

2. What are the method of rock
analysis.

3. What are the effects of ground water in
protecting slopes from the ground water.

t4l
slope stability analysis? Describe about limit equilibrium

t6l
slope stability? Give your own view for

t41
4' Explain how shear strength of planner discontinuities is determined according to Borton

(197r). Explain the field shear strength test u,ith sketches. t5+31
5' List the slope parameters that have the greatest influence on stability during earthquakes.

Describe the steps of seismic hazardanalysis. J a 
[4+4)

Write the difference between equal area net and equal angle net. On the basis of these
describe the procedures for evaluation of potetential slope pioblems. [3+3]
How would you execute the diamond drilling in the field? Explain briefly about coreorientation 

L6+2)
8' What are the assumptions of plane failure? Explain with neat sketches critical tension

crack depth and location. 
t3+31

6.

7.

9. Why Rock slope stabilization is necessary in
stabilization measures?

10. A 14m high rock slope has been excavated at aface angle of 55". The rock in which this
cut has been made contains persistent bedding planes that dip at an angle of 33" into the
excavation. The 4.75m decp tension crack is 4m behind the &est, and ii filled with water
to a height of 3m above the sliding sur ce. The strength parameters of the sliding surface
are as follows:
Cohesion, c:25 kPa
Friction angle, $ :35"
The unit weight of the rock is 26 ld{/m3, and the unit weight of the water is 9.gl k}.i/m3.
Assuming that the plane slope failure is the most likely type of instability, analyze the
following stability conditions. :\
a) calculate the factor of safety of the slope for the conditions given
b) Design the rock bolt to obtain the factor of safety of l.g tgl

11. Determine the factor of safety for the following failure Tr 
: )6 KN/m3; Tw 

: lg KN/m3.
Total height of wedge H:28m.

slope stability? What are the different

t8l

Slnne fo^.

b: 32 and c = 251*a

t14l

New_Qack (2066 & Later Batch)

Plane Dip Dip direction Shear Parameters
J 60 360
5 54 118

7A AAA
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Candidates are required to give their answers in their own words as far as practicable.
Attempt,4,ll questions.
The figures in the margin irudica{e {.utt Mar*$.
Assgme ,suitsble data if n*ces$ary.

What are the Rock Slope Stabilization and protection works? Explain the deterministic
method of Rock Slope Stabilify analysis. [4+8]

List the effects of groundwater on slope stability. Hor,r' the shear strength of rough surface
be quantified? Explain it. , [4+6]

Write down the process of detennination of shear strength of rock rnass. tr low can the
earthquake magnitude be determineci? [4+4]

What are the graphical teehniques tbr data prablems? Explain, how can the potential
slope problems be evaluated? [4+5]

5. What is geological investigation'l Write down the process of mapping of exposed
structures. [4+6]

6. A i2 m high rock slcpe has been exeavated at a faee angle of 60o. The rock in which this
*ut has been made contains persi.stent bedding plane that dip at an *ngle 30o into the
exsavation. The 4.25 m deep tension crack is 4 m behind the crest and filled with water
upto 3 m. nOl
Glven,

Cohesion C:25 kPa
Friction angle, $ :30"
Seismic acceleratiof,, &:0.08 g
The unit weight of rock is 26 kNlmr and the unit weight of water is g.8X kN/m3.

Calouiate the factor of safety of thLe slope for the conditions given for critical depth of
tension crack.

7. Consider a 6"5 m high slope with an overhanging face at an angle of 75n. There is a f,ault
dipping at an angle of 15o out of the face at the toe of the slopo th.at 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
friction angle of fault is 20o and the cohesion C is 25 kPa, The strope is dry. t\23
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?

8, Wiiat is shotcretlng? Write dornu the metirods of suppcrt anrl lirring in rock slcpe.
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