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Chapter 1 

Geology and Civil Engineering 
1.1: Geology and different branches of science: 
introduction and their interrelationships, geology, 
geography, geophysics, geochemistry, geodetic, 
climatology and meteorology, oceanography and 
astronomical aspects of the earth‐moon system 
1.2: Different branches of geology and their interrelations 
1.3: Scope, objectives and importance of geology in civil 
engineering 
1.4: Definition of engineering geology (according to IAEG), 
role and tasks of an engineering geologist, scope, 
objectives and its importance in the context of Nepal 
 

Branches of Geology 

• Economic geology 
• Engineering geology 
• Environmental geology 
• Geochemistry 
• Geomorphology 
• Geophysics 
• Historical geology 
• Hydrogeology 
• Mineralogy 
• Paleontology 
• Petrology 
• Sedimentology 
• Stratigraphy 
• Structural geology 
• Volcanology 

 

Economic geology 
 • Economic geology is concerned with 

earth materials that can be used for 
economic and/or industrial purposes.  

• These materials include precious and 
base metals, nonmetallic minerals, 
construction-grade stone, petroleum 
minerals, coal, and water.  

• The term commonly refers to metallic 
mineral deposits and mineral resources. 

• Economic geology is studied and 
practiced by geologists. However it is of 
prime interest to investment bankers, 
stock analysts and other professions 
such as engineers, environmental 
scientists, and conservationists because 
of the far-reaching impact that 
extractive industries have on society, 
the economy, and the environment. 
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Engineering geology 
 • Engineering geology is the application of 

the geologic sciences to engineering 
practice for the purpose of assuring that 
the geologic factors affecting the location, 
design, construction, operation and 
maintenance of engineering works. 

• Engineering geologic studies may be 
performed during the planning, 
environmental impact analysis, civil or 
structural engineering design, value 
engineering and construction phases of 
public and private works projects, and 
during post-construction and forensic 
phases of projects.  

• Works completed by engineering geologists 
include; geologic hazards, geotechnical, 
material properties, landslide and slope 
stability, erosion, flooding, dewatering, 
and seismic investigations, etc. 

Environmental geology 
 • Environmental geology, 

like hydrogeology, is an applied 
science concerned with the practical 
application of the principles of 
geology in the solving of 
environmental problems. It is a 
multidisciplinary field that is closely 
related to engineering geology and, 
to a lesser extent, to environmental 
geography.  

• Each of these fields involves the study 
of the interaction of humans with 
the geologic environment, including 
the biosphere, the lithosphere, 
the hydrosphere, and to some extent 
the atmosphere. 

Geochemistry 
 The field of geochemistry involves 

study of the chemical composition 
of the Earth and other planets, 
chemical processes and reactions 
that govern the composition 
of rocks, water, and soils, and the 
cycles of matter and energy that 
transport the Earth's chemical 
components in time and space, 
and their interaction with 
the hydrosphere and 
the atmosphere. 

 

Geomorphology 
 • Geomorphology  is the 

scientific study 
of landforms and the processes 
that shape them. 
Geomorphologists seek to 
understand 
why landscapes look the way 
they do, to understand 
landform history and dynamics, 
and to predict future changes 
through a combination of field 
observations, physical 
experiments, and numerical 
modeling.  
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Geophysics 
 

• Geophysicsis the physics of 
the Earth and its environment in 
space; also the study of the Earth 
using quantitative physical 
methods.  

• The term geophysics sometimes 
refers only to 
the geological applications: 
Earth's shape; 
its gravitational and magnetic 
fields; its internal 
structure and composition; 
its dynamics and their surface 
expression in plate tectonics, the 
generation 
of magmas, volcanism and rock 
formation 

Historical geology 
 

• Historical geology is the use of 
the principles of geology to 
reconstruct and understand 
the history of the Earth.  

•  It focuses on geologic processes 
that change the Earth's surface 
and subsurface; and the use 
of  structural 
geology and paleontology to tell 
the sequence of these events.  

• It also focuses on 
evolution of plants and animals d
uring different time periods in 
the geological timescale. 

•  The discovery 
of radioactivity and the 
development of a variety 
of radiometric dating techniques 
in the first half of the 20th 
century provided a means of 
deriving absolute versus relative 
ages of geologic history. 

Hydrogeology 
 • Hydrogeology (hydro-

 meaning water, and -
geology meaning the study 
of the Earth) is the area 
of geology that deals with 
the distribution and 
movement 
of groundwater in 
the soil and rocks of the 
Earth's crust, (commonly 
in aquifers).  

Mineralogy 
 

• Mineralogy is the study 
of chemistry, crystal 
structure, and physical 
(including optical) properties 
of minerals. Specific studies 
within mineralogy include the 
processes of mineral origin 
and 
formation, classification of 
minerals, their geographical 
distribution, as well as their 
utilization. 
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Paleontology 
 

• Paleontology is the study 
of prehistoric life. It includes the 
study of fossils to determine 
organisms' evolution and 
interactions with each other and 
their environments.  

• As a "historical science" it 
attempts to explain causes rather 
than conduct experiments to 
observe effects. Paleontological 
observations have been 
documented as far back as the 
5th century BC.  

Petrology 
 • Petrology is the branch 

of geology that 
studies rocks, and the 
conditions in which rocks 
form. 

• Lithology was once 
approximately synonymous 
with petrography, but in 
current usage, lithology 
focuses on macroscopic 
hand-sample or outcrop-
scale description of rocks, 
while petrography is the 
speciality that deals with 
microscopic details. 
 

Sedimentology 
 • Sedimentology encompasses the 

study of modern sediments such 
as sand, mud (silt),  and clay, and 
the processes that result in their 
deposition.  Sedimentologists 
apply their understanding of 
modern processes to interpret 
geologic history through 
observations of sedimentary 
rocks and sedimentary structures. 

 

Stratigraphy 
 

• Stratigraphy, a branch 
of geology, studies rock layers 
and layering (stratification). It is 
primarily used in the study 
ofsedimentary and 
layered volcanic rocks. 
Stratigraphy includes two related 
subfields: lithologic stratigraphy 
or lithostratigraphy, and biologic 
stratigraphy or biostratigraphy. 
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Structural geology 
 

• Structural geology is the study of 
the three-dimensional distribution 
of rock units with respect to their 
deformational histories.  

• The primary goal of structural 
geology is to use measurements of 
present-day rock geometries to 
uncover information about the 
history of deformation (strain) in 
the rocks, and ultimately, to 
understand the stress field that 
resulted in the observed strain and 
geometries.  

Volcanology 
 • Volcanology is the study 

of volcanoes, lava, magma, and 
related geological, geophysical and geoc
hemical phenomena.  

• The term volcanology is derived from 
the Latin word vulcan. Vulcan was the 
ancient Roman god of fire. 

• A volcanologist is a person who studies 
the formation of volcanoes, and their 
current and historic eruptions. 

•  Volcanologists frequently visit 
volcanoes, especially active ones, to 
observe volcanic eruptions, collect 
eruptive products including tephra (such 
as ash or pumice), rock and lava samples 

Definition of Engineering geology 
 

• Engineering geology is the 
application of the geologic 
sciences to engineering 
practice for the purpose of 
assuring that the geologic 
factors affecting the location, 
design, construction, 
operation and maintenance 
of engineering works. 

Scope and Objective of Engineering 
Geology 

• Engineering geologic studies may be performed 
during the planning, environmental impact 
analysis, civil or structural engineering design, 
value engineering and construction phases of 
public and private works projects, and during 
post-construction and forensic phases of projects.  

• Works completed by engineering geologists 
include; geologic hazards, geotechnical, material 
properties, landslide and slope 
stability, erosion, flooding, dewatering, 
and seismic investigations, etc. 
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Scope and objective of Engineering 
Geology 

• Translation of civil engineering structures and geological 
facts in engineering practices. 

• Engineering geologist can assess critical factors based on 
limited data. 

• Knowledge of rocks type and environmetn in which they 
from as well as their response to weathering, erosion and 
tectonic process are useful to estimate the site condition. 

• All the engineering structures are placed on the earth 
material, so, the judgement of the foundation material in 
relation to their physical properties, engineering properties 
and orientation, falls within the scope of engineering 
geology. 

Importance of Engineering Geology in 
the context of Nepal 

The Himalaya is young and active mountain range in the world. 
• Himalaya is made up of different thrust and faults. 
• Earthquake is related with these structures. 
• Different rocks are found in the Nepal Himalaya: soft to hard 
• Streams and rivers erode these rocks more easily. 
• Some parts of the Lesser Himalaya and Higher Himalayas are very weak. 
• Many natural disasters in Nepal is a function of weak geology, high slope, 
heavy rainfall, concentrated snow fall and earthquakes. 
• Many engineering structures such as road, canal, bridges have to be made 
on these kinds of places. So, without engineering geological investigation 
such kinds of structures can not be implemented successfully. 
• The importance of geological structures, physical properties of rocks and 
soils and discontinuities developed in rocks can not be ignored in 
successful civil engineering projects. 
• So, the importance of engineering geology in the context of Nepal is very 
important. 


