Heaven's Light is Our Guide
DEFARTMENT OF CIVIL ENGINEERING

| RAJSHAHI UNIVERSITY. OF. ENGINEERIN
S G&.
B ,[.';ﬁ‘fj Engineering SECOND ’r'_cnr EVEN SEMST?RE;%?#;G:{J 19 -
CE 2203 [
Geology and Geomorphology o

Full marks: 72 2
NIB:- ! I Ti : 3

() Answer any SIX questions, taking THREE from each section. Mk
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(i)  Figures in the margin indicate full marks.
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Ssume reasonable value for any data missing.

SECTION-A

; . ) ¥ .| ¥ . 1 . by :
‘Draw an equilibrium profile of a river, and explain how water discharge, slope, channel width, and
water velocity change as a function of distance downstream. )

What geological processes control large-scale geomorphology on carth?
DifTerentiate between consequent streams and subsequent streams.

Write down the conditions under which the river capture occurs.
Describe the process of valley lengthening.
Define the terms: (i) Drainage density (ii) Bifurcation ratio (iii) CutofT ratio (iv) Tortuosity.

Write short notes on: (i) Loop cut-ofTs (ii) Chute cut-ofTs.
Discuss the characteristics of braided streams.
Discuss the different ways in which rivers transport their load,

Enumerate the differences between the braided and meandering channels.

Describe the autogenic causes of river instability.
Find out the total number of strcam segments and a 5" order drainage basin whose bifurcation ratio is

4,

SECTION-B

Explain the internal structure of the earth with diagram. Also write about the physical properties of
rocks.
Draw neat levelled sketch of the followings:

(i) Horst and Graben (ii) Recumbent fold.
How do you distinguish mineral from a rock? What are the major differences of dykes and sills?

What is fold? Describe the parts of fold. Attempt the classification of folds in brief.
Describe the physical properties of minerals (i) Asbestos and (i) Hematite.
Describe various textures of igneous rocks with proper diagram.

What is earthquake? How arc they causcd? Briefly explain the nature of different types of waves

generated during an earthquake.
Describe two land forms each created by depositional action of glacier and running water.

What is meant by Landslide? Explain its causes in detail.

Q—V/Writr: the differences between (i) Graded bedding and Ripple marks (ii) Dip-slip fault and strike-slip

fault (iii) Plutonic rocks and volcanic rocks (iv) Mechanical weathering and chemical weathering.
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SECTION-A
Q.1 (0) What are the charucteristics of a mature stream? 4.00
(b) Discuss the methods of transportation work of rivers. 4.00
(¢) Write short notes on: (i) Alluvial rivers (ii) Bed-rock channels. | 4,00
2 (2) Write down the conditions under which the river capture oceurs. 4.00
(b) List the fundamental objectives of a river systcm over time. 4.00

(¢c) Define the terms: (i) Drainage density (i) Bifurcation ratio (iii) Cut off ratio (iv) Tortuosity.  4.00

Q.3 (a) Write short notes on: (i) Natural levee (it) Deformed meanders. 4.00
(b) Define the followings: (i) Rejuvenation (1i) Anastomosing channel pattem (iii) Thalweg 4.00
(iv) Braiding index.

(¢) Enumerate the differences between the braided and mcandering channels. 4.00

Q.A (a) Write short notes on: (1) Loop cut-offs (i1) Chute cut offs. 4.00
/ (b) Discuss the characteristics of braided pattern. 4,00
(¢) Discuss the different ways in which rivers transport their load. 4,00

-

SECTION-B

(a) Describe the purposes of studying geology in Civil Engineering. 4.00 |
}/5 (b) Define minerals. Briefly explain the properties of minerals. 4,00 t
(¢) Draw a schematic diagram of rock cycle (with one example of each type of rock) in 4.00

geologic point of view.

6 Bricily discuss, mention or draw sketches on the following topics: 12.00
/ (i) Principal zones of earth (ii) Typical geometry of a fold (iii) Horst and Graben (iv) Ricter
Scale. ‘ |
Q.7 (a) Classify and discuss the various earthquake waves. | 4.00 *
(b) How does sediment differ from sedimentary rock? What does it mean to be lithified? 4,00 1
i Explain with sketches. -
(c) Explain the types of weathering in details. Add a note on weathering prade and its 4.00
; engineering significance.

(a) What is landslide? Explain about the types of landslide. 4.00

(b) What are joints and faults? Why joints are less harmful than fauits from civil engineering 4,00
point of view.

(c) What is Karst terrain? Write short notes on land subsidence and sinkholes. 4.00
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SECTION-A

Define geomorphology and provide three example applications as (0 how it influences
human interaction through living on earth’s surface. o _
Discuss the variation of various morphclogicul parameters of a river basin as it flows in the
downstreain direction. Explain these variations in the context of Bangladesh. _ _
List the five factors that control landscape characteristics and cvolution over time, provide

an example of cach. q‘/_ .

Write down the conditions whien river captur: QCcurs.
Describe stream ordering suggested by Horton.
Describe the process ol valley lengthening.

Write short noles on: (i) Alluvial Channel and (ii) Nedrock Channcl, - |
Define the followings: (i) Rejuvenation (i) Anastomosing channel pattern (111) Sinuosily
' . ~ad

and (iv) Braiding index. .
Foumerate the differences between e hraided nad meandering channels.
lh"h::-.l' ) : i a bead

What is alluvial fan? Write down the peopraphical importance of alluvial fans.
Deseribe the foilawing types of multiple channels with neat sketches (i) Braided channel
and (ii) Distribntary channel.

Discuss the different ways in whicl river trarsport their load.

SECTION-I

Define mineral. Name at least four rock forming minerals and their important engincering

propertics. . _ , a8 JUL I
Ilaharaie the various physical propertics which help in identificatoa ol minerals.
Neseribe the three layers ol the Earth ns determined by compositional propertics.

lixplain bricfly the essential (aclors o study Jiealogy in civil engincering. \X/

i / ¥ i ¥ . - ; . ! t. - [] ] . . ok I . ¥ I

Define weathering, Discuss the \-nnmm_j',u..t-:s which n.f:lu_nu. weathering.
Compaie and contrast the Mactors that eause e three main typces of metamorphism»&

i ; R S : Y I b Iy : - * e
What are the principal types of seismic waves? Also describe which are faster or sloaver.

and how scismic waves can be used to locate a speeific earthquake epicenter.

Write in detail about landslides and their eausative effzets. Ixplain about the typss of

lundslide.
Write shor notes on: (i) Horst and Grabeu QU Sinkhole and subsidence.

Lxplain the meehanisma for folding and fauiting. How can we measure movernenl along
fanlis? v= -
Oeseribe the Jifveiem types of geological faults abserved on the carth's surface.
Wiite shart notes on; v Pidge and Basin (i) Richter's scale and Mercalli scale (1i1) Slip
and separation (iv) Bowen's Reaction Sevics,

&
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N.B.:- (1) Answer SIX questions, taking THREE from cach section.
(1) Figure in the margin indicates {ull marks.
(i11) Use separate answer seript for each section.
(iv) Assume reasonable value for any data missing,
SECTION-A |
= " i . - ATI'ﬂdiﬁ‘ 500 i
Q. 1(a) Define the following terms: (i) Consequent stream, (i1) Obsequent stream, and (i) Aggl g |
strean. y _ ot s00 |
(b) Write down the ideal favourable conditions for the ﬁ._:unnmmn growih 0 i 5 00
(c) Distinguish between competence and capacity of a river.
. : . ‘s s Jd (i) CutolT ratio, and  6.00
Q. 2(a) Explain the followings: (1) Dramage density. (ii) Anastomosing channel, (i) Culoiira
(iv) Sinuosity. | o 3.00
(b) Enumerate the difference between the braided und.mcnndcrmg channels. 4D
(c) Write down the Kind of autogenic instability of a river.
4
5.00
3(a)  Write down the characteristics of a mature stream. ‘ 1 i -
¥ ’El:; '\‘s.'lml; Jdo vou miean by artificial cutoffs? Mention the cccommendations made by Pictles for  5.00
design and exceution ol artificial cutoffs. 500 |
(¢) Define braiding index, E
: - of ri 4.00 ‘.,
Q. 4(a) Discuss the different methods of transportation work of rivers. 4 |
(b) Distinguish between alluvial fan-and alluvial cone. 4.0{} |
(c) Write down the geographical importance of alluvial fan. , .
|
i
SECTION-B 1
' Mi lhe common rock forming minerals? 4.00
What do you mean by Mineralogy? What are | _ mine R |
* SEE{ Wl:-:l qtc%s nd tests would you undertake to completely describe and identify the uuknown 4.00 |
minerals? | ) i ‘
(¢) Write short notes on (i) Hardness, (ii) Translucent, (ii1) Streak, and (iv) Cleavage. 4.00
: - 2 Explai ' diagrammatic skelch. 4.00
4 What is rock cycle? Explain fully with neat . :
* (}[l}:) Differentiate between foliated and non-foliated mclamnrphm'ruck. i .00
lt( ?} Describe landslides and land subsidence. Also mention the difference between them. 5.00
¢ e + -
). 7(a) What do vou mean by structural geology? Write down the different parts of fold with 5.00
sketehing. _ ‘
(b) What do you mean by Domes and Basin? ' | . N 323
(¢) Explain the requirements of a stone should fulfill so that it can be suitably used as (1) concrele 4.
aggregate, and (1) railway ballast. |
Q. 8(a) Write short notes on: (1) Tremor, (i1) Hypocenter, i{iii) Epicenter, and (ixf} Scisrﬁx‘;ngrnin: -i gg
(b) Ilow does Richter Scale measure the carthquake size and carthquake epicenter? Exp’un., 5,

. . 1 1 . .- 1 2y !
~ (¢) What factors should be considered for design of a building structure 1n SCiSMIC arca.

3.00
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N.B:- (‘i.) A_nswer_ any SIX questions, taking THREE from each section. | ‘
{*]-I.) Figure in the margin indicate full marks. |
(1) Use scparate answer script for each scction.

SECTION-A
g.
Q.1 (a) Discuss the different phases of drainage network development with neat sk;:tches.' 400 |
(b) Describe the reasons for which streams are important. 3.67
(¢) Write short notes on: ) 4.00
‘ (i) Dendritic drainage pattern (ii) Flashy rivers. |
.’Z/[s—l:‘a Write down the conditions under which the river capture occurs. 4.00
(b) Discuss with sketches the_orders of stream channels suggested by Horton, ;gg

(¢) Define the terms: -
(i) Bifurcation ratin((ii; Drainage density and (pi)'glrﬂam frequency.

.3((:)/ Write short notes on (i) Natural cutoffs (ii) Cutof¥ ratio. | _ * 4.00 |
(b) What do you mean by artificial cutoffs? Mention the recommendations made by Pickles for desipn ~ 4.67
and execution of artificial cutofTs. - L
(¢) Drawa typical cross-section of a river with flood plain. 3.00 |
: (pj'/Distinguish between braided and distrib hannels with neat s.lf.»'.:h:;hlas.'z-r 4.00 -
— Ab) Discuss the different ways in wWhich'rivers transport theirToad™"~  — 7 4.00
(e) Explain the terms ‘bed gencrative discharge’ introduced by Schaffernak. | 3.67
SECTION-B Contracfion
2 . CYipIg
Q.5 (a) What do you mean by Geology? Discuss in brief the different branches of geology. 4.67
(b) Define weathering. Discuss the various factors which influencc weathering. 4. 3.00
(¢) Define metamorphism. Briefly describe the different types of metamorphism. . ' 4.00
E;H.ﬂ/ What do you mean by earthquake? Define epicentre, focus and anticentre of Eﬂl“l‘.hquplke. - 2.00
M Describe the working procedure of horizontal pendulum for measuring earthquake. 5.67
(¢f Definc scismic coefficient. What is its importance for design a structure? - 4.00
What do you mean by rock cycle? Explain with net diagram and sketching, 4.00
(bY Define sedimentary-roek, Discuss the process of formation of sedimentary rock. 4,00
(¢Y” What are the differences between Jandslides and land subsidence? 3.67
II',.|- e
Q-M Describe how the unknown hardness of a mineral can be found out. ' 267 .
B Explain dip and strike with neat skétches. 7 e 11| E
(¢) Explain the requircments of a stone should fulfill so that it can be suitably used as: 6.00
(i) Concrete aggregate (ii) Railway ballast (iii) Rip-rap material,
L L
TN |
Wiy :
' 11;;" ; . 1 - "}"_-;-;f . . j ’
| =
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Q.1 (a)
(b)
(c)

Q.2 (a)
(b)
(c)

I Q 3 (E}
(b)
(c)

. Q.4 (a)
(b)
(c)

Q.5 (a)
(b)
(c)

Q.6 (a)
(b)
(c)
(d)

% Q.7 (a)
(b)
(c)

Q3 (a)
X (b)
©)

from cach section.

Explain the term ‘bed : _ .
. : generative discharge’

cts of degradation downstream of a d inan
] : am or elsewhere in a river.
Differentiate between competence and capacity of a river.

What do you mean by river ca

_ pture? Write down the conditions on which river capture occurs?
Describe the process of valley lengthening. b

Distinguish between the following; (i) Sinuosity and Tortuosity (ii) Pools and Riffles

Differentiate between (i) Sedimenta

ry yield and Sediment load (ii) Drainage density and Stream
frequency. .

Write down the procedure which should be considered for the design and exccution of artificial
cutoff effectively.

Dcscribe with neat sketch the effect of sediment size on channel section.

SECTION-B

Define weathering. Discuss the various factors which influence weathering,
Explain how you can determine the unknown hardness of a mineral.

What factors should be considered for design of a building structure in seismic area.

Define metamorphism. Briefly describe the different types of metamorphism.
Describe the process of formation of sedimentary rock.

Describe with neat sketches the different parts of a fold.
Define the following terms with neat sketch: i) Step fault ii) Syncline fold iii) Graben

What is ‘rock cycle’? Explain fully with neat diagrammatic sketch.

What are landslides? Briefly describe different types of landslides.
Write down the causes of land subsidence.

Sketch the seismic zoning map of Bangladesh and mention the basic co-efficient for different zones.
Define (i) Earthquake (ii) Seismology (iii) Seismogram and (iv) Seismograph.

Discuss the characteristics of different types of earthquake waves that are produced during an
carthquake.
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