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 Course Modules of the Subject Taught for the Session Sep–Dec 2026-27 (Odd Semester)
Course Syllabus with CO’s

	Faculty Name: NAMITHA AP
	AcademicYear:2026-27

	Department: Civil Engineering	

	Course Code
	Course Title
	Core/Elective
	Prerequisite
	Contact Hours
	Total Hrs/ Sessions
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1BCV305
	Engineering  Geology for Infrastructural  Projects
	
Core
	
-
	
3
	
-
	
-
	
           42

	Course Learning Objectives:
1. To inculcate the importance of earth's interior and application of Geology in civil engineering in Geo Hazard mitigation and management.
2. To create awareness among Civil engineers regarding the resources of earth.
3. To provide knowledge on dynamic Geology and its importance in modifying the physical character of rocks which cause rocks suitable or unsuitable in different civil engineering projects such as Dams, bridges, tunnels and highways.
4. To educate the ground water management regarding diversified geological formations, . To highlight the concept of rain water harvesting.
5. To understand the application of Remote Sensing and GIS, Natural disaster and management and environmental awareness. To understand the subsurface using geospatial data.
6. To provide decision support on the nature of the basic raw materials used in construction. To provide decision support on Lithological characters and subsurface conditions.
7. To describe various geological maps and interpretation of geological data for mining and subsurface investigations.

	Topics Covered as per Syllabus

	MODULE-01
Introduction, Minerals and Rocks:
Scope of engineering geology in planning, design and construction of infrastructure.
Internal structure of the earth and rock cycle (qualitative).
Minerals – physical properties of important rock-forming minerals (quartz, feldspar, mica, calcite etc.).
Rocks – classification into igneous, sedimentary and metamorphic; textures and structures; engineering significance of common rock types (granite, basalt, sandstone, limestone, shale, gneiss, schist).
8hrs



	MODULE-02
Geological Structures and Engineering Significance:
Primary and secondary structures; bedding, laminations and joints – types, spacing, infilling and their effect on strength and permeability.
Folds – terminology, classification based on attitude; impact on tunnels, slopes and foundations.
Faults – elements, types and recognition in field and maps; engineering problems due to faults.
Unconformities and their recognition; importance in site selection and groundwater.
Interpretation of simple geological maps and sections (qualitative).
Joints: Types of joints and engineering significance.
Rock Quality Determination (RQD) for infrastructures projects, Study of engineering geological conditions for site selection.
Detailed Core logging (Hardness, Dip, Strike, Fold, Fault, joint, Unconformities)and its importance in foundations.
8hrs
MODULE-03
Weathering, Soil Profile and Site Investigation:
• Soil formation and soil profile and engineering importance.
• Weathering of rocks – physical, chemical and biological processes; residual and transported soils; engineering implications.
• Soil profile, laterites and black cotton soils – occurrence and problems for foundations (qualitative).
• Concept of bearing strata, overburden, rock mass quality (awareness of RQD).
• Role of engineering geologist in reconnaissance and detailed site investigations.
• Reconnaissance survey and detailed site investigations.
8 hrs
MODULE-04
Hydrogeology and Geomorphology:
• Groundwater occurrence in different terrains; Igneous Rocks, Sedimentary Rocks and Metamorphic rocks.
• Water Bearing Formations, aquifers, aquitard, water table and piezometric surface.
• Concept of porosity, permeability and Transmissivity at qualitative level.
• Springs, wells and boreholes; influence of geological formations on groundwater yield.
• Seepage and leakage issues in foundations, underground structures and slopes; basic drainage and grouting concepts (qualitative).
• Seepage and leakage issues in foundations, underground structures and slopes; basic drainage and grouting concepts (qualitative).
• Geophysical exploration, Hydrological cycle, Vertical distribution of groundwater, artesian groundwater in soil and rock.
• Artificial recharge structure, Rainwater harvesting,Groundwater Pollution.Floods and its control.Cyclone and its effects Landforms, different drainage patterns and types.
8 hrs
MODULE-05
Geo-Hazards, Landslides, GIS and Remote Sensing:
• Natural slopes in rock and soil, factors affecting stability – material, structure, groundwater and external loading.
• Landslides – types, causes, warning signs and basic preventive measures (drainage, retaining structures, bioengineering – qualitative).
• Geological considerations in dam and reservoir sites – suitable and unsuitable conditions, seepage and uplift issues.
• Tunnels and underground constructions – influence of rock type, joints, faults and water; concept of rock support systems (awareness).
• Earthquakes, seismic zoning (India – awareness), geotechnical amplification and resilient infrastructure; linkage to SDG 11 and SDG 13.
• Engineering problems related to Earthquakes, Tsunami causes and effects, Volcanic Eruptions.
• Remote Sensing – Concept, Application and its Limitations; Natural Disasters and their mitigation.
• Geographic Information System (GIS) and Global Positioning System (GPS) and its applications in Civil Engineering Projects.
• Remote Sensing concept and its Applications in Natural Resource Management.
• Aerial Photography, LISS-4 data, Sentinel-2 and LANDSAT Imagery in urban planning.

8 hrs


	ListofText Books:
1. ParbinSingh,EngineeringandGeneralGeology.S.K.Kataria&Sons.8thEdition(2018orlatest).
2. ChennaKesavuluN.,TextbookofEngineeringGeology.MacmillanPublishersIndiaLtd.2ndEdition(2019orlatest).
3. K.V.G.K.Gokhale,PrinciplesofEngineeringGeology.B.S.Publications.2ndEdition(2017orlatest).


	Reference Books:
1. F.G.H.BlythandM.H.deFreitas,GeologyforEngineers.Butterworth-Heinemann.7thEdition(2017).
2. BureauofIndianStandards,NationalBuildingCodeofIndia(NBC)2016,Vol.1,Part6(StructuralDesign-Section2:SoilsandFoundations),2016.

	List of URLs, TextBooks, Notes, Multimedia Content, etc
[bookmark: _GoBack] NPTEL courses on Engineering Geology and Rock Engineering.

	Course outcome (Course Skill Set)
At the end of the course, the student will be able to:
1. CO1(L2Understand):Explaintheorigin,classificationandpropertiesofrocksandsoilsrelevanttocivilengineeringinfrastructure.
2. CO2(L3–Apply):Interpretgeologicalmaps,structuresandsubsurfaceinformationforsitingandplanningoffoundations,tunnels,damsandhighways.
3. CO3(L3– Apply):Identifyanddescribeengineeringsignificanceofgeologicalstructuressuchasjoints,faults,foldsandunconformities.
4. CO4(L4– Analyze):Analyseunstableslopesandmass-movementconditionsqualitativelyandsuggestsuitablestabilisationanddrainagemeasures.
5. CO5(L3–Apply):Applybasicprinciplesofgroundwateroccurrenceandmovementinplanningwells,dewateringandseepagecontrolmeasures.
6. CO6(L4–Analyze/Evaluate):Assess geological hazards and geo-environmental issues,and relate themtoresilientandsustainableinfrastructureinlinewithSDG6,SDG9,SDG11andSDG13.















The Correlation of Course Outcomes (CO’s) and Program Outcomes (PO’s)
	SubjectCode:BESK508
	TITLE:ENVIRONMENTAL STUDIES
	Faculty Name: NAMITHA AP

	List of Course Outcomes
	Program Outcomes
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Note:3=Strong Contribution	2=Average Contribution	1=Weak Contribution-=No Contribution
     The Correlation of Course Outcomes (CO’s)and Program Specific Outcomes (PSO’s)
	List of Course Outcomes
	Program Specific Outcomes

	
	PSO1
	PSO2

	CO-1
	-
	3

	CO-2
	-
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	CO-3
	-
	2

	
	
	

	
	
	

	
	
	


Note:3=Strong Contribution	2=Average Contribution	1=Weak Contribution-=No Contribution
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