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Qf (a) E plain ttc major concepts of earth physical f€drcs.
(a narts)

(b) Erybin thetermengiro€ring gplogr mdrsck mec,hmiss.
(5 mnts)

(c) Illushate md oplain the phf,sknl Foeerties of sseak and hat&ess in min€ral.
(6 msks)

(d) Classiry and erphin the ip€ous rocl clrssificatim bas€d m mimalogical ud
chemicol compositim"

(10 nuts)

Q2 (a) List THREE (3) agents of metqnorphism.
(3 narl$)

O) Descdbe &e mefiamaphism t'"es with particular referwe to:

(r) Cmtactmetanorphism
(ii) Regi@El retanorphism
(iir) D5mmicnetmorphisn 

(3na*s)

(c) Elplain ee charrHistbs of sdimentary rocks wift puticub rcference to:

(r) Te:dure
(ii) Fossils
(iii) Ripplemats

(6 mrks)

(d) Describe th€ dig@rSs of sedimenfiry rcck specifully m lithificdftn prooess.
(6nuks)

(e) Explain and illustnte the physical wea&€ring witr patlcular referene to:

(i) Frostaction
(3 mnts)

(ir) tlnloading
(2 milts)

(iir) organic activities 
Amarks)

2
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Q3 (a) The configurations of the land surface are the or$come of the geologlcal sEucfiu€ aod

geological agents.

(t) Skerch and e:plain the movement of bed load in a sfream.
(3 marks)

(ir) Classi$, sketch and explain all categories of fault
(4 marks)

(b) Discuss the seismic refraction method related to its conceptg applications, advantages

and disadvantages.
(6 marks)

(c) The standard length of fie rock core was 1.5 m for each sqtrence of the rock drilling
work. Calculafie the Rock auafty Designation (RQD), Total Core Recovery GCR) and

Solid Core Recovery (SCR) for the rock sample below.

(6 marks)

(d) Explain the rock testing with particular reference to:

(i) Point load test
(ii) Rebound hammer test
(iii) Shear test

(6 marks)

The parameters of rock cut slope were investigated and tabulafed in Table 1. A discontinuity

su.viy was conducted along the cut slope and rezults for the discontinuity sets orientations

at" giveo in Table 2. A strxly of the joint sets showed that all joint strrfaces had a friction

angle of 30". The upp€r slope of rock slope is flatted.

(a) Calculate the facCIr of safety for wedge failure mode using the formula in Figure Q4(a)
when the tension crack is completely filled with water.

(10 marks)

O) Calculate the factor of safety for planar failure mode using the forrrula in Figure a4(b)
when the tension crack is completely filled with wats.

(a ma*s)

(c) Calculate the tensional anchor force required to increase the factor of safety to 1.5 using

similar condition in Q4O). The inclined anchor is 200.
(3 marks)

(d) Via maintains the slope angle, interpret a suitable new rock slope dip direction in order

to avoid any potential of rock slope failtre mode using the equatorial equal-area stereo-

net in Figure Q4(d). 
(s marks)
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TABLB 1

Slope dip direction :270"
Slope angle :70o
Height of rock slope - 100 m
Depth of tension cracks : 3 m
Unit weight of the rock :25lf.I/m3
IJnit weight ofwater : 9.81 kl.I/m3
Cohesion of the discontinuity : 150 liPa
Friction mgle for the discontinuity : 35o

TABLE2

Joint set I Joint set 2 Joint set 3
252"15A" 330"/60" 950/60"
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Fobtr
plane,A

Graet,dtde
of froe

Given:
?

Fos = t . 1c..x + Ct.y) +(e-!$Totfu+(B- lnr*h
14{ , zr zr

C" =Cohesion f =Frictionengls
I[ = height ofwedge V" = dip mgle for plane a

Vr=dipangleforplaneb Vf dipangleforwedge intensection
y = unitweigbt ofrock y*: rmitweiglt ofwater

>L Y, .4" B is factor w&ich dep€rd upon the geomertry ofwedge

SinQz+ Sin0B Cosuro - CosturCosfu.*
zl 

-- -z--Sin0sCos0z.* - Sin2:r;Cosilt* Sinys.Sin2fu.*

D Cosyn-Costy{osfu.*o:@

FIGIIRE Oa(al

.ta ,1
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Given:
FOS : cA + (W cosp - U - V sin8 + T sin ((!rB)) tan 0

W sinP + V cosp - T cos (fI'-F)
A : failure plane area { : friction angle
c = cohesion U: vertical waterpressure
W: weigbt of failure block V: horizontal waterpressure
p : failure plane angle a = slope angle
H: height ofplane Z : tensional cracks
T: tension of anchor f,) : inclined angle of anchor
y': rmit weight of rock Tw= unit weight of water
A: (tl-Z).cosec p

w = /2r. H'l(t - (%l 
) 
*, r - *, "]

U : Yz Tn.Z*.(tl-4.cosec I
Y:Yzyn.Zn2

cosecl- I wB= I c,otl= I
' slnp cosp tffip

FIGURE O4ft}
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FIGIIRE (X(d: Equatorial equal-alea stereo-netmarkd in 2" intervals
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