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1.

c) i) Parts of gravity dam:

ii) Angular Unconformity:
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ka) Horst.
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iv) Crag and Tail:

G = Glacier; R.B. = Resistant BED; W.B.=Wsak Bed
Crag and Tail

v) Perched Water Table:
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2)
[sM]

a) Explain theory of plate tectonics.

Plate tectonics, theory dealing with the dynamics of Earth’s outer shell—the lithosphere—
that revolutionized Earth sciences by providing a uniform context for understanding
mountain-building processes, volcanoes, and earthquakes as well as the evolution of Earth’s
surface and reconstructing its past continents and oceans.

Transform

Main three types of plate boundaries are:

1. Transform boundaries (Conservative) occur where two lithospheric plates slide, or perhaps
more accurately, grind past each other along transform faults, where plates are



¢!

neither created nor destroyed. The San Andreas Fault in California is an example of a
transform boundary exhibiting dextral motion.

2. Divergent boundaries (Constructive) occur where two plates slide apart from each other.
Active zones of Mid-ocean ridges (e.g., Mid-Atlantic Ridge and East Pacific Rise), and
continent-to-continent rifting (such as Africa's East African Rift and Valley, Red Sea) are
examples of divergent boundaries.

3. Convergent boundaries (Destructive) (or active margins) occur where two plates slide
toward each other to form either a subduction zone (one plate moving undemeath the other)

or a continental collision.
5 M
b) [s M1

Types of joints in igneous rocks: As magma undergoes cooling and solidifies or as lava
gradually cools and becomes rigid, cracks or ruptures occur forming tension joints.
These joints may be mural joints or sheet joints or columnar joints.
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P 1748 Morajots in granke Pig. 17.48 Columnar joints In basalt

c) [5 ]
Controlling factors for landslide

A landslide, also known as a landslip [1]or Mudslide,[citation needed] is a form of mass

wasting that includes a wide range of ground movements, such as rockfalls, deep failure of
slopes, and shallow debris flows. Landslides can occur underwater, called a submarine

landslide, coastal and onshore environments. Although the action of gravity is the primary
driving force for a landslide to occur, there are other contributing factors affecting

the original slope stability.



1. Weathered materials

2.Sheared materials

3.Jointed or fissured materials
4.Adversely orientated discontinuities
5.Permeability contrasts

6.Material contrasts

7.Rainfall and snow fall
8.Earthquakes

[5M]
d)
A rock formation which is porous and permeable is called aquifer
1. Unconfined Aquifer:
An aquifer which is not overlain by any confining layer but has a confining layer at its
bottom is called unconfined aquifer. It is normally exposed to the atmosphere and its upper
portion is partly saturated with water. The upper surface of saturation is called water table
which 1s under atmospheric pressure therefore this aquifer is also called phreatic aquifer.

2. Confined aquifer

It is also called artesian aquifer. It is a type of aquifer overlain as well as underlain by
confining layers. The water within the aquifer is therefore held under pressure. It is
sometimes called pressure aquifer also. If the aquifer has high outcrop laterally than the
ground surface there will be positive hydrostatic pressure to create conditions for a flowing
well. Water from such well comes to the surface without pumping. The imaginary level upto
which the water will rise is called piezometric surface.

Impermeable -
. Upper Confining Layer

T
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The earth is surrounded by an envelop of gases called the atmosphere. The movement of the

Erosion by wind and developed features:
Wind erosion is generally caused by two erosion
processes:

1) Deflation

ii) Abrasion.

Deflation:

Deflation is the process of simply removing the loose sand and dust sized particles from as
area, by fast moving winds, Wind deflation can successfully operate in comparatively dry
regions with little or no rainfall and where the mantle is unprotected due to absence of
vegetation.

gravel layer prevents further deflation.

Abrasion:

The wind loaded with such particles attains a considerable erosive power which helps a
considerable erosive power which helps in eroding the rock surfaces

by rubbing and grinding actions and produce many changes. This type of wind erosion is
known as abrasion. 10 Vertical column of rocks are thus more readily worm out towards their
lower portions and a result pedestal rocks are formed which wider tops have supported on
comparatively narrower bases. Such type of rock formations is called Pedestal or Mushroom
rocks.

Deposition of sediment by wind and the developed features:

The sediments get dropped and deposited forming what are known as Aeolian deposits. There
are two types of Aeolian deposits;

a) Sand dunes

b) Loess

Sand dunes:

velocity of wind.

The active dunes can be divided into three types:
a) Barchans or Crescent shaped dunes

b) Transverse dunes

¢) Longitudinal dunes



The finest particles of dust travelling in suspension with the wind are transported to a
considerable distance. When dropped down under favourable

conditions these have been found to accumulate in the different constituents the form of
paper-thin laminae, which have aggregated together to form a massive

deposit known as Loess.

Loess:

Engineering considerations:

In general no site is selected for any type of important work on the moving dunes because
such dunes are always a source of trouble to an engineer. It has been experienced that
sometimes the moving dunes damage certain important works. But if an engineer is
compelled to select such a site, special methods should be adopted to check the motion of the
moving dunes.

B Transverse dunes D Longitudinal dunes (selis)
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3 b) Terminology of fold
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It is @ natural p‘l‘nc?ss of in-situ disintegration of rocks in

(hrough essentially physical processes without a change in their composition. A singl K
block on & hill slepe or a plain, for instance, may be disintegrated gradually into nﬁ:-mmc
small irregular fragments through frost action that in turn may break up naturally into frngmc“:::

and particles of still smaller dimensions. These loose fragments and particles may
on the surface if it is a plain. On slopes, however,

to smaller fragments and particies

rest lemporarily
the end product fragments and particles may
roll down under the influence of gravity and get accumulated at the base as heaps of unsorted

debris. All these fragments and particles, however, bave thie same chemical compaosition as the
parent rock. (Fig 3.1)

&r 1. : Df AL, 1. ie

I (Physical) Weathering (Diagrammatic)
Fig 3.4. )
Mechanical weathering is one of the very common geological processes of slow natoral

rock disintegration in all parts of the world. Temperature variations and organic activity are
two important factors that bring about this change under specific conditions.

Temperature variations are held responsible for extensive mechanical weathering of rocks

exposed on the surface. These manifest in two different ways : !‘n;st action in cold hnfag N
regions and effects (insolation) in hot arid regions. An outline of these processes r
rotlows MR
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a) Structures of sedimentary rocks

| Stratification

¢

ood a layered arrangement in a sedimentacy rock. This may be developed

(By stratification is underst
b overy Jllm_ﬁnemly and can be seen from a distance of miles or in other cases may have to be ascertained
after closE examination of the rock. The different layers, also called beds or strata may be similar or

Lrains size and texture. Planes of weakness - the bedding planes

dissimilar in colour, Composition,
The thickness of each layer in a sedimentary formation may show great

separale the bed:. from each other.
variation: from a few centimeters

so"_m'nny meters. In lateral extension, the layered structure may show
undreds of kilometers. Further, the layers may be horizontal or slightly

continuity for several meters 1o h
bed after their formation; in other cases they be steeply inclined, folded

inciined when thev are undjsur
or bent and broken or overy

Sec-S
T S T3

med if affected by tectonic forces after their original deposition.
8Fy; BP, BF

o o —
s
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L = Laminae
Lamination

Stratification, Beds and Bedding
. Fig. 13.2.

Lamination

This is also a layered structure similar to stratification as found in the sedimentary rocks. In lamination,

'however, the individual layers are quite thin (generally less than 1 cm. in thickness). Lamination is a
* characteristic structure of fine-grained sedimentary rocks like clays and shales. The individual layers are
called lanﬁsé and are distinguished commonly on the basis of difference in colour.

Cross Bedding
' It is a sedimentary structure in which various layers lying one above another are not parallel

but bear an irregular or inclined relationship to each other.[Such a structure often results from
nt. In such environment the stream

Jeposition having taken place in a shallow-water envirod

suffers repeated changes in direction of flow or the currents produced in the body of the water. The

Structure s som
of false bedding -

s Y

elimes referred as false bedding or current bedding. Following are common types

(2> Tabuinr. A iype of eross bodding in which the top aned ———
ossentinlly parcallol. indioating s depasition in ".:mmh::,:::‘":ﬂ::ffueea or
layers are inclined differontly with respect each other. (Fig, "":;“:’. by
) Lohticafian Ao lype of ""““"'h‘*‘d‘"hﬂ in which all the Inyers show -n‘ iy
their shape and disposition: cach individual fayer moy be Interscerag o SMe |
nt dilVerent angles, (Fig. 1A.a8) ed by Man,
€y \\htu‘r shaped, In this case, the cross-boedding siruciure is highly compiles.
exist in well defined sots of rarallel Inyers but these scis benr u"m.m:"- the
oiher. These lnyemd scix are soinctimes mutunlly Inelined In sucl, n oveg ;
=eon in vertieal cross section, -l

Appoamnoe of intenvoven wodges when

Lead [€2D]
False Beodding (Sovia Correrrzorn Typcs)

Fig: 13.4. .
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b) Types of fault
Faults are planar or gently curved fracture in the rocks of the Earth’s crust, where
compressional or tensional forces cause relative displacement of the rocks on the opposite

sides of the fracture.

When rocks slip past each other in faulting, the upper or overlying block along the fault plane
is called the hanging wall or headwall; the block below is called the footwall.

Types:

Normal dip-slip faults: are produced by vertical compression as the Earth’s crust lengthens.
The hanging wall slides down relative to the footwall.

Reverse dip-slip faults: The hanging wall moves up and over the footwall. Thrust faults are
reverse faults that dip less than 45°.

S"’ﬂ:kt_ S'Lib j&su-lk

Normal fault Reverse fault

c (sl
Order of §upemosition. It implies that if rocks (particularly sedimentary rocks) are allowed

e formed “f:thout an interruption and have not undergone any structural deformation subsequent

o their formation, the oldest of them would occur at the base of the sequence whereas the youngest

yill occupy the top. In such a multi layer sequence every upper, successive layer will be younger

ban the DXt lower one. (Fig. 16.1)

A. Horizontal B. Simply Tilted
Order of Superposition

Deccan volcanism, representing a tremendous outburst of volcanic activity, marks an
important episode in Indian geological history, affecting nearly two-thirds of peninsular
India. The Deccan volcanic province is one of the most important and largest flood basalt
provinces of the world. Primary volcanic structures like vesicles and cooling joints are
conspicuous in this volcanic succession and are used to divide individual flows into three
well-defined zones namely the lower colonnade zone, entablature zone, and the upper
colonnade zone.

Economic importance:

1.Bauxite deposit

2.as a material of construction

3. House for precious and semiprecious mineral (geodes)



4. Black cotton soil
5. Serve as aquifer (vesicular basalt)
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. METHODS OF GEOLOGICAL INVESTIaATiONs

. These Y be divided into two main groups: the surface investigations and (he subsurface investigations,
surface Investigations

hese include preparation of topographic maps (if these are oy already available) ysi
al mapping techniques, In fact all field surveys begin with the Preparalifm (or av:i)lall;si;intg)ﬁ;?
graphic maps showing elevation conlours relative to some datum, y
Aerial surveys and preparation .of photogeological maps are the latest methods of surf
. . -1 . . 5 2 - ace
estigations. The entire area involving an engineering study is photographed using sophisticated

of ast areas o.f the globe through satellites, Imageries obtained from satellite surveys and aerial
qnveys, w!fc_n_ mlerpretc.:d properly, provide useful details regarding rock outcrops on the surface
wilh poseibllmes‘ of estimating their subsurface configuration.
Hydmge?lom surveys to obtain hydrogeological details of the area are also conducted partly on
the surface with a view of recording following details that are of immense help in the later studies :
(i) Drainage pattern of the area and discharge;
(if) Location and discharge details of springs and other leakage points;
(iii) Location of wells and measurements of water levels after intervals to note aberrations in
behaviour with time; '
' (iv) Precipitation and evaporation details.
. All surface surveys, however, carefully carried out, can give only superficial details. These
. could broadly be classed as preliminary surveys and have necessarily to be followed by well planned
- subsurface investigations which would provide fairly accurate idea about the subsurface geological
. conditions at the most critical locations. '

 B. Subsurface Explorations

ir These are accomplished by following two broad methods: direet subsurface explorations and

- Indirect subsurface investigations. The direct methods involve examination of rocks or materials
of the undegground by digging of drill holes, trial pits, adits, shafts, galleries and exploratory
tnnels. In such explorations either the underground areas are reached for direet examination and

| testing or samples are obtained which are examined and tested in the laboratory, The indirect

. Methods of subsurface explorations are used extensively and involve application of geophysical

. lechnigues for obtaining fairly accurate idea of subsurface geology.

Only an outline of principles of two groups of methods would be possible here. The subject is-

 %haustiye and falls in the specialisation of field geologists and gsophysicists.
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Drilling of Boreholes (‘irect silhed ) | |

A borehole into the surface of the earth is drilled upto a required, pl‘;de.le;l]m?cd depth Using
a suitable technique. In the simplest case, soil and rock samples 'all.‘lz obtain ialrg;n the roung
below as the drilling progresses. These samples are arranged sequentia y. [:ln sp:ecbn XS, (he gope
boxes, and properly labelled or logged. Subsequently, samples fron'1 eac I:SIL ; Tz;re Xamineq
thoroughly for their important geological characteristics. These observations are sum : ;r in the o,
of a chart which is commonly called a Core Log. A cursory glance on a core I{}gl would reveal the pgy,,,
of rocks present upto a given depth in a given area. When core logs from a fewf ocauonsffmm lhe Same
area are studied collectively and interpreted properly, very important structural eaumefs Of rocks like gip
and strike, repetition and omission of strata and thickness of each layer could also be found quite qg,

RQD .

The core samples recovered from drilling are interpreted and tested for many desired physic,
and engineering properties of rocks. In one case the percentage of SOhd continuous cores TeOvereg
during drilling to the total depth of penetration is expressed as Rock Quality Dﬂﬂgn%tion (RQD) which
is very commonly used for describing the quality of rocks undemeath. A 100% RQD denotes excellen;
unjointed massive rock, and a less than 10% RQD obviously indicates a weak or fractured zope.

Aock type
Clay soil
Sandy sol
Friable sandstone
Do-
s F=C l": Calcareous sandstone
i )
6~ H—1 Limestone
= -
7= L 1|
| -
15— - T I} T : Limestone
N % K I
6% [Tor—T—{ Sandylimestone
I8 I ) s
A Typical Core Log
‘Fig. 221,

The main classes of RQD are :
® Poor (25 - 50)
® Fair (50 - 75)
® Good (75 - 90) and
® Excellent (90 - 100).
- In practice, the RQD is determined as follows :

¢lc. are identified. Their length i summed up. Say it is ‘A",
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b) Side selection of tunnel

Gesligdoal Comdihing Soliably for

U pponiimns S

i * -
- funed : W e doenli” Lot plos

'

/ P

¥ s Venrade, olT .{maé(& Mo prsa.
<

bonuilisls for Tuconilliy,

H_.-‘??L_.'_z& 2 ' J6ﬁ ; 20 o
bofnss oodininidisal, ’(‘B*NJ 7,&,;,4&,

Muwg‘.__*



W

;-_-_;“_.-_‘___'_‘.‘_—‘_' ‘- = ——a e - - o : Ig
U= A AT L %aw penakile  baosiist A .
" 3 - ——— . [ ] - - .-

¢ A

- S - . i TR Tl 3 LA e - ,_b
- - = :-—_—_H___—:-f_—" = 1 e
— = b ' ' ¥ T L -

- ,-,;.___,\




//IM . Qf- Course

e 1 -
Bose s Abe Tiometsiy. fomghs Trvugl sony

_cruats ! tndestiotl g2t . cokss Prclbin .
Trinical._aonioss U fo(0 00e6h 6h _temanfl i 25Dl vochfos




) [ s M]
¢)

w: On a horizontal tunnel a bed of sandstone dips 30° eastwards. Its true thickness i 200,
Determine its vertical thickness and width of outcrop in the tunnel..

A w 8 Y
X 30

Scale:1cm=100m

N

VT=230m
W=400m

gi me Jov) [4. M Fack]

1. Central type zruffh‘aw :

This type of Volcanoes are represented by a cone crowned by a bowl-like depression called
the crater and a vent, connecting the crater with the magma-chamber, through which the
eruption products reach the surface.

2. Fissure type eru.’m‘:‘M-

Sometimes volcanic eruptions take place along a fissure or a group of parallel or closed
fissures. Usually volcanic cones are not produced through fissure-eruptions. Lava, flowing
out of fissures, spreads out over extensive areas forming lava sheets.

Fissure - eruptions are characterized by quiet welling out of molten lava. The Deccan Traps
in India are made up principally of basaltic lava-flows, which were erupted mostly through
fissures and covered a major portion *o/f the Deccan-pl‘:ie:au.

Central vent
eruption

Fissure eruption
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