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TREATMENT OF DOMESTIC WASTEWATER BY USING ARTIFICIALL.Y CONSTRUCTED WFTIAND 

ABSTRACT 

All around the world it is common practice to pump enormous volumes of waste 

water int nvers, oceans and streams. This has extremely negative cffects on the 

environment. fisheries. animals. Strategies for control of water pollution have rocuscCd 

mainly on implementation of expensive and energy intensive conventional treatment 

technologies. The limited successes of such strategies can be attributed to the high 

capital investment requirement, continual replacement and high operation costs. In 

recent years, constructed wetlands systems have emerged as a low cost high performing 

waste water treatment technology compared to conventional treatment systems. There 

is a growing interest to develop and adopt this technology for water pollution control in 

India as well. that's why we have choosed artificially constructed wetland with cattail 

plant as vegetation & the results for different, retention time are, Hydraulic retention 

time of 2 days, 4 days and 6 days was maintained, wetland achieved a performance of 

an average 29.73% of BOD, 84.25% of COD. 57.64% of DO, 48.57% of Turbidity. 

35.4% of TDS, reductions for2days retention time. 59.23% of BOD. 84.56% of COD. 

72.61% of DO, 77.15% of Turbidity, 37.5% TDS reductions for 4 days retention time 

and 71.759% of BOD, 87.98% of cOD, 79.76% of DO, 87.62% of Turbidity and 44.3% 

of TDS reductions for 6 days retention time. 

KEYWORDS: Constructed wetlands, surface flow constructed wetlands. 

subsurface flow constructed wetlands. 
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TREATMBNT OF DOMESTIC WASTEWATER BY USING ARTIFICIALL.Y CONSTRUCTED WETLAND 

CHAPTERI 

INTRODUCTION 
1.1 BACKGROUND 

Water. the most abundant and wondcrful natural re- source, is extremely essentia for the survival of all living organisms. Rapid industrialization and urbanization over 
the past decades have generated increasing amounts of wastewater, resulling in 

environmental deterioration and pressure on reliable water resource.[27] 
Untreated sewage is the major sources of pollutants in developing countries. 

Municipal sewage containing readily biodegradable organic matter, inorganic and 
organic chemicals, toxic substances and disease causing agents are frequently 
discharged into aquatic environments (oceans, rivers, lakes, wetlands) without 
treatment. In rural areas and unplanned high density urban settlements, contamination 
of surface and groundwater by domestic wastewater ocurs through infiltration and 
surface run-off of poorly placed pit-latrines especially during the rainy-season. The
situation is getting worse with rapid urbanization and a continuing lack of proper sanitation in developing areas.[1] 

Wastewater is a necessary consequence of human activities on the campus just ike it is in any human environment. The city-like situation on university campuses with the attendant volume of wastewater generated is an issue that must be given adequate attention. To achieve best practices in campus planning and to maintain a sanitary environment, the sewer infrastructure plays a very critical role. This is because untreated wastewater poses a threat to human health and environment thus making the protection of the environment of vital importance. This protection is aimed at the improvement of the quality of life, the protection of the ccosystem and the conservation of the natural resources together with the securing of sustained economic development (Xajipakkos et al, 2000). This brings to fore the need for an inclusive sanitation system whase maig objective according to Langergraber (2013) is to protect and promote human heàlth by providing a clean environment and breaking the cyele of disease PAICHUR 
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TREATMENT OF DOMESTIC WASTEWATER BY USING ARTIFICIALLY CONSTRUCTED WETLAND 1.2 PROBLEM STATEMENT 

Wasteiwater treatment is a problem that has plagued man ever since he discovercu that discharging his wastes into surface waters can lead to many additiona environmental problems. Strategies for control of water pollution have focused mainiy on implementation of expensive and energy intensive conventional treatment technolog The limited successes of such strategies can be attributed to the high capital investment re- quirement, continual replacement and high operation costs. In recent years. constructed wetlands systems have emerged as a low-cost high performing wastewater treatment technology compared to conventional treatment systems. There is a growing interest to develop and adopt this technology for water pollution control in India as well.[27] 
1.3 SIGNIFICANCE OF CONSTRUCTED WETLANDS 

Various methods are available for wastewater treatment starting from 
conventional ponds to anaerobic la- goons. Recently advanced technologies including 
physical, chemical and biological treatments have been developed for the sewage water 
treatment like, ion ex- change, filtration, coagulation, precipitation, adsorption etc. 

Among the biological systems, constructed wet- land technology is a new technology 
and it is a cheaper alternative for waste water treatment as it uses local resources. 

Aesthetically it is a more landscaped looking wetland site compared to the conventional 

waste- water treatment plants. 

This system promotes sustain- able use of local resources, which is a more 

environment friendly biological wastewater treatment system. Apart from. compared 
with conventional treatment systems, this constructed wetland systems having 
advantages such as: can be established in the same place, where the wastewater is 

produced; can be maintained by relatively untrained personnel; have relatively low 

energy requirements; and are low cost systems. Since the publication of first research 

eporm the use of aquatic plants 1or polluon control, research into constructed 

wetlands expanded rapidly. but this novel upprouch remains a developing 

techinologyHen today with many of the key processes and their rates and interctions 

Pernderstood and standardized. [27] 
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4 Objectives of constructed wetland 
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Y CONSTRUCTED WETIAND 

TREATMIENT OF DOMESTIC CWASTEWATER RY USING ARTIFICIALI.Y cONSTI 
3.1.3 WaStewater 

daa college sewage is selected as influent for the wetland; sewage was collccted 
vals from sewage room. Sewage contains various types of impurities and 

af ngular interva 

Dus types of impurities and dnseax canst bacteria. Sewage is mainly composed of human fecal material, domestic wastes chuing waslh-water. Wetland lacility designed to receive the waste from domestic. santmereial and biological processes to remove various contaminants depending on its constituents. 

3.1.4 Coarse Aggregate 

The media used in subsurface flow constructed wetlands (SSFCWw) is fundamental; it is crucial that the gravel or sand be clean, washed and without impurities. When available, olcanic rock is the best medium but other materials such as limestone, river rocks, mevcled concrete and recycled crushed glass to desired diameter are also being used. The gravel is the growth medium for microorganisms, works as a sieve and determines hydraulic residence time. 

The wetland tank was filled entirely with course aggregate; the aggregate size being Umm retained and must be free from dust and dirt. About 75% of Total wetland is ilied entirely with 20mm size aggregates and in between the aggregates a sand layer of 200ut 9cm is laid. The reason for using the coarse gravel as a filter media is to avoid the Igging problem that usually occurs when only sand is used. 
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5.2 CONCLUSION 

Constructed wetlands are a viable alternative for wastewater treatment for reducing 
the organics. organics and sus- pended solids with low-cost. The design should take into account 

low-cost. The design should take into account 
the type of wa of wastewater and the loading rate, the climatological setting of the designed of the designed 
wetland, the eland, he sediment and plant types to be used and the management needed forneeded for operation of the wetland. 

Operation and maintenance are the most important aspect of treatment wetlands operation. 

As reported in most of the study, the SFCW system does not establish reliable for treating wastewater with high ammonium concentration. Most operational SFCW demonstrating successful ammonia removal at long HRT, which usually takes more than six days. From the review, intermittent or batch type flow to alternating beds might enhance the oxygen status and therefore, improve the ammonia removal 
capability. Therefore, the approach should be tested and then demonstrated if 
promising. 

The use of new technology and specialized media in the SFCW to improved 
phosphorus removal should be developed and demonstrated since phosphorus removal 
always shows worse performance in the removal. 

SFCW design can offer high performance levels for various types of wastewater. 
However, the response to complex organic and inorganic compounds in industrial and 

domestic wastes needs more investigations. 
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CONCRETE AND HIGHWAY MATERIALS LABORATORY 

: 10CVL78 
: 03 

IA Marks 
Exam Hours :03 

25 Subject Code 
No. of Practical Hours/Week 

Total No. of Practical Hours :42 Exam Marks : 50 

PART A 

CEMENT: Normal Consistency, Setting tim 

strength test and Air permeability test for fineness, Specific gravity of cement. 
Soundness by Autoclave method, Compression 

FRESH CONCRETE: Workability - slump, Compaction factor and Vee Bee tests. 

HARDENED cONCRETE: Compression strength and Split tensile tests. Test on flexural 
strength of RCC beams, Permeability of concrete. 

PART B 
SOL: Density of Soil by Sand replacement method, CBR Text. 

AGGREGATES: Crushing, abrasion, impact and Shape tests (Flaky, Elongation, Angularity 
number) Specific gravity and water absorption. 

BITUMINOUS MATERIALS AND MIXES: Specific Gravity, Penetration, Ductility, Softening 
point, Flash and fire point, Viscosity, proportioning of aggregate mixes by Rothfutch Method, 
Marshall Stability tests 

REFERENCE BOOK: 
. Relevant IS Codes and IRC Codes. 

2 Highway Material Testing Laboratory Manual by Khanna S K and Justo, - CEG Nemi 

Chand & Bros. 
3. M. L. Gambhir : Concrete Manual : Dhanpat Rai & sons New - Delhi. 
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VIII-SEMESTER 

ADVANCED CONCRETE TECHNOLOGY 

25 IA Marks 
Exam Hours 

10CV81 Subject Code 
No. of Lecture Hours/Week 03 

:100 
04 

52 Exam Marks Total No. of Lecture Hours 

PART A 
UNIT - 1 

Importance of Bogue's compounds, Structure of a Hydrated Cement Paste, Volume of hydrated 
product, porosity of paste and concrete, transition Zone, Elastic Modulus, factors affecting strength 
and elasticity of concrete, Rheolog8y of concrete in terms of Bingham's parameter. 

7 Hour 

UNIT 2 
CHEMICAL ADMIXTURES- Mechanism of chemical admixture, Plasticizers and super 
Plasticizers and their effect on concrete property in fresh and hardened state, Marsh cone test for 
optimum dosage of super plasticizer, retarder, accelerator, Air-entraining admixtures, new 
generation superplasticiser. 
MINERAL ADMIXTURE-Fly ash, Silica fume, GCBs, and their effect on concrete property in 
fresh state and hardened state. 

6 Hours 

UNIT 3 
MIX DESIGN Factors affecting mix design, design of concrete mix by BIS method using 
IS10262 and current American (ACI)y British (BS) methods. Provisions in revised IS10262-2004. 
6 Hours 

UNIT 4 
DURABILITY OF CONCRETE - Introduction, Permeability of concrete, chemical attack, acid 

attack, efflorescence, Corrosion in concrete. Thermal conductivity, thermal difusivity, specific 
heat. Alkali Aggregate Reaction, IS456-2000 requirement for durability. 

7 Hours 

PART B 

UNIT - 5 

RMC concrete -manufacture, transportiog, placing, precautions, Methods of concreting- Pumping, 
under water coicreting, shotcrete, High valume fly ash concrete concept, properties, typical mix 

Self compacting concrete concept, materials, tests, properties, application and Typical mix. 
, 4; 

6 Hours 

UNIT -6 
Fiber reinforced concrete - Fibers types and properties, Behavior of FRC in compression, tension 

including pre-cracking stage and post-cracking stages, behavior in flexure and shear, Ferro cement 
materials, techniques of manufacture, properties and application 

7 Hours 

UNIT - 7 

Light weight concrete-materials properties and types, Typical light weight concrete mix High 
density concrete and high performance concrete-materials, properties and applications, typical mix. 
6 Hours 

UNIT -8 
Test on Hardened concrete-Effect of end condition of specimen, capping, H/D ratio, rate of loading, 
moisture condition. Compression, tension and flexure tests. Tests on composition of hardened 
conereiecement content, original w/c ratio. NDT tests concepts-Rebound hammer, pulse velocity 
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ENVIRONMENTAL ENGINEERING LABORATORY 

Subject Code 
No. of Practical Hours/Weck 

10CVL77 
:03 

: 25 IA Marks 
Exam Hours :03 

Total No. of Practical Hours : 42 Exam Marks : 50 
1. Determination of Solids in Sewage: Total Solids, Suspended Solids, Dissolved Solids, Volatile 

Solids, Fixed Solids, Settleable Solids. 

2. Electrical conductivity. Determination of Chlorides and Sulphates. 
3. Determination of Alkalinity, Acidity and pH. 
4. Determination of Calcium, M�gnesium and 1Total Hardness. 

5. Determination of Dissolved Oxygen. Determination of BOD. 

6. Determination of COD. 

7. Determination of percentage of available chlorine in bleaching powder, Residual Chlorine 
and Chlorine Demand. 

8. Jar Test for Optimum Dosage of Alum, Turbidity determination by Nephelometer. 
9. Deternmination of Iron. Phenanthroline method. 

10. Determination of Fluorides SPANDS Method. 

11. MPN Determination 

12. Determination Nitrates by spectrophotometer. 
13. Determination of sodium and potassium by flame photometer. 

REFERENCES 
1. Manual of Water and Wastewater Analysis - NEERI Publication. 
2. Standard Methods for Examination of Water and Wastewater 

(1995), American Publication - Association, Water P ollution 
Control Federation, American Water 
Washington DC. 

3. 

Works Association, 
IS Standards : 2490-1974, 3360-1974, 3307-1974 

4. Chemistry for Environment Engineering. Sawyer and Mc Carthy, 
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VII SEMESTER 
ENVIRONMENTAL ENGINEERING-11 

:25 
:03 

: 10CV71 Subject Code 
No. of Lecture Hours/Weck 

IA Marks 
Exam Hours :04 

Total No. of Lecture Hours : 52 Exam Marks 100 

PART A 

UNIT 1 
INTRODUCTION: Necessity for sanitation, methods of domestic waste water disposal, types of 

Sewerage systems and their suitability. 

Dry weather flow, factors affecting dry weather flow, flow variations and their effects on design of 

sewerage system; computation of design flow, estimation of storm flow, rational method and 

empirical formulae of design of storm water drain. T'ime of concentration. 
6 Hours 

UNIT - 2 
DESIGN OF SEWERS: Hydraulic formulae for velocity, effects of flow variations on velocity, 
self cleansing and non scouring velocities, Design of hydraulic elements for circular sewers 

tlowing full and flowing partially full (No derivations).
MATERIALS OF SEWERS: Sewer materials, shapes of sewers, laying of sewers, joints and 

testing of sewers, ventilation and cleaning of sewers. 

6 Hours 

UNIT -3 SEWER APPURTENANCES: Catch basins, manholes, flushing tanks, oil and grease traps, 
Drainage traps. Basic principles of house drainage. Typical layout plan shOwing house drainage 

connections, maintenance of house.dralnage.
6 Hours 

UNIT 4 
WASTE WATER CHARACTERI}ATIÓN: Sampling, significance, techniques and frequency 
Physical, Chemical and Biological characteristics, Aerobic and Anaerobic activity, CNS Cycles 
BOD and COD. Their significance & problems 

06 Hours 

PART B 

UNIT -5 DISPOSAL OF EFFLUENTS: Disposal of Effluents by dilution, self-purification phenomenon. 
Oxygen sag curve, Zones of purification, Sewage farming, sewage sickness, Eftluent Disposal 

standards for land, surface water 

& ocean. Numerical Problems on Disposal of Effluents. Streeter Phelps equation. 
6 Hours 

UNIT-6 
TREATMENT OF WASTE WATER: Flow diagram of municipal waste water treatment plant. 

Preliminary & Primary treatment : Screening, grit chambers, skimming tanks, primary 
sedimentation tankS - Design criteria & Design examples.

6 Hours 

UNIT 7 
SECONDARY TREATMENT: Suspended growth and fixed film bioprocess. Trickling filter -

theory and operation , types and designs. Activated sludge process- Principle and flow diagram, 
Modifications of ASP, F/M ratio. Design of ASP. 

8 Hours 

UNIT- 8 
Anaerobic Sludge digestion, Sludge digestion tanks, Design of Sludge drying beds. Low cost 

waste treatment method. Septic tank, Oxidation Pond and Oxidation ditches - Design. Reuse and 

recycle of wa ste water. 
8 Hours 
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VI SEMESTER 

ENVIRONMENTAL ENGINEERING- 

Subject Code
No. of Lecture Hours/Week 

:10CV61 25 

:03 
IA Marks 

04 Exam Hours 
Total No. of Lecture Hours :52 Exam Marks 100 

Part A 

Unit 1 
INTRODUCTION: Human activities and environmental pollution. Water for various beneficial 
uses and quality requirement. Need for protected water supply. 

2 Hours 
DEMAND OF WATER: Types of water demands- domestic demand in detail, institutional and 
commercial, public uses, fire demand. Per capita consumption -factors affecting per capita 
demand, population forecasting, diferent methods with merits &demerits- variations in demand 
of water. Fire demand-estimation by Kuichling's formula, Freeman formula & national board of 
fire underwriters formula, peak factors, design periods & factors governing the design periods 

6 Hours 

Unit-2 
SOURCES: Surface and subsurface sources - suitability with regard to quality and quantity. 

3 Hours COLLECTION 
AND CONVEYANCE OF WATER: Intake structures - different types of intakes; factor of 
selection and location of intakes. Pumps- Necessity, types - power of pumps; factors for the 
selection of a pump. Pipes - Design of the economical diameter for the rising main; Nomograms 

use, Pipe appurtenances.

6 Hours 

Unit 3 
QUALITY OF WATER: Objectives of water quality management. wholesomeness & palatability, 
water borne diseases. Water quality parameters 
Sampling of water for examination. Water quality analysis (IS: 3025 and IS: 1622) using 
analytical and instrumental techniques. Drinking water 

Physical, chemical and Microbiological. 

standards BIS& WH0 guidelines. Health significance of Fluoride, Nitrates and heavy metals 
like Mercury, Cadmium, Arsenic etc. and toxic / trace organiCs. 

6 Hours 
Unit 4 
WATER TREATMENT: Objectives Treatment flow-chart. Aeration-Principles, types of 
Aerators. 

2 
Hours 

SEDIMENTATION: Theory, settling tanks, types, design. Coagulant aided sedimentation, jar 
test, chemical feeding, flash mixing, and clari-flocculator 
Hours 

Part - B 

Unit - 5 

FILTRATION: Mechanism - theory of filtration, types of filters, slow sand, rapid sand and 

pressure fikis inthudig construction, operation, cleaning and their design excluding under 
drainagsyatem - backøashing of filters. Operationalpróblems in filters. 
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GEOTECHNICAL ENGINEERING-I

Subject Code 
No. of Lecture Hours/Weck 
Total No. of Lecture Hours 

: 10CV54 IA Marks : 25 
:04 Exam Hours :03 
52 Exam Marks 100 

PART A 

UNIT- 1 

INTRODUCTION: History of soil mechanics, Definition, origin and formation of soil. Phase 
Diagram, Voids ratio, Porosity, Percentage Air Voids, Air content, Degree of saturation, Water 
content, Specific Gravity of soil solids and soil mass, Densities and Unit weights Bulk, Dry, Saturated & Submerged and their inter relationships. 

6 Hours 

UNIT -2 
INDEX PROPERTIES OF SOIL AND THEIR DETERMINATION: 
Index Properties of soil- Water content , Specific Gravity, Particle size distribution, Relative Density, Consistency limits and indices, in-situ density, Activity of Clay, Laboratory methods of 
determination of index properties of soil: Water content (Oven Drying method & Rapid Moisture method), Specific gravity of soil solids (Pycnometer and density bottle method), Particle size distribution (Sieve analysis and Hydrometer analysis only), Liquid Limit- (Casagrande and Cone penetration methods), Plastic limit and shrinkage limit. 

7 Hours 

UNIT 3 
CLASSIFICATION OF SOILS: Purpose of soil classification, Particle size classification - MIT classification and IS classifi cation, Textural classification. IS classification Plasticity chart and its importance, Field identification of soils. 
CLAY MINERALOGY AND SOIL STUCTURE: Single grained, honey combed, flocculent and dispersed structures, Valence bonds, Soil-Water system, Electrical diffuse double layer, adsorbed water, base-exchange capacity, Isomorphous substitution. Common clay minerals in soil and their structures- Kaolinite, lite and Montmorillonite.

8 Hours 
UNIT 4 
FLOW OF WATER THROUGH SOILS: Darcy's law- assumption and validity, coefficient of permeability and its determination (laboratory and field), factors affecting permeability,permeability of stratified soils, Seepage 

velocity, Superficial velocity and coefficient of percolation, quick sand phenomena, Capillary Phenomena. 

6 Hours 
PART B 

UNIT -5 
SHEAR STRENGTH OF SOIL Concept of shear strength, Mohr-coulomb theory, conventional and modified failure envelops, Effective stress concept-total stress, effective stress and NeutralI stress, Concept of pore pressure, Total and effective shear strength parameters, factorS affecting shear strength of soils, Sensitivity and Thixotropy of clay. 

7 Hours 

UNIT 6 
COMPACTION OF SOIL: Definition, Principle of compaction, Standard and Modified proctor's compaction tests, factors affecting compaction, effect of compaction on soil properties, Field compaction control -compactive effort & method, lifi thickness and number of passes, Proctor's needle, Compacting equipment. 

6 Hours UNIT - 7 

cONSOLIDATION OF SÖL: Definition, Mass-spring analogy, Terzaghi's one dimensional consolidation sthéory-assumption and limitations (no derivation), Normally consolidated, under 
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CONCRETE TECHNOLOGY (COMMON TO 
CV/TR/CTM) 

Sub Code 10 CV 42 IA Marks 25 
Hrs/Weck 04 Exam Hours 03 
Total Hrs. 2 Exam Marks 100 

PART A 

Unit- 1 19 
ement, Chemical composition, hydration of cement, Types of cement, manufacture of OPC by wet 
and dry, process (flow charts only) Testing of cement Field testing, Fineness by sieve test and 
Blaine's air permeability test, Normal consistency, testing time, soundness, Compression strength of cement and grades of cement, Quality of mixing water. -7 Hours 
Unit-2 
Fine aggregate grading, analysis, Specify gravity, bulking, moisture content, deleterious 
materials. Coarse aggregate Importanc e of size, shape and texture.Grading of aggregates - Sieve 

analysis, specific gravity, Flakiness and elongation index, crushing, impact and abrasion tests. 6 
Hours 

Unit-3 

slump, flow tests, Workability factors affecting workability, Measurement of workability Compaction factor and vee-bee consistometer tests, Segregation and bleeding, Process of 
manufactures of concrete Batching, Mixing, Transporting, Placing, Compaction, Curing. -7 
Hours 
Unit-4 
Chemical admixtures plasticizers, accelerators, retarders and air entraining agents, Mineral 
admixtures - Fly ash, Silica fumes and rice husk ash. 

-6 Hours 
Part-B 

Unit-5 
Factors affecting strength, w/c ratio, gel/space ratio, maturity concept, Effect of aggregate properties, relation between compressive strength, and tensile strength, bond strength, modulus of 
rupture, Accelerated curing, aggregate cement bond strength, Testing of hardened concrete 

compressive strength, split tensile strength, Flexural strength, factors infuencing strength test 
results. 6Hours 
Unit-6 
Elasticity - Relation between modulus of elasticity and Strength, factors affecting modulus of 

elasticity, Poisson , Ratio, Shrinkage plastic shrinkage and drying shrinkage, Factors affecting shrinkage, Creep Measurement of creep, factors affecting creep, effect of creep, -7 Hours Unit-7 
Durability - definition, significance, permeability, Sulphate attack, Chloride attack, carbonation, 

freezing and thawing, Factors contributing to crackS in concrete plastic shrinkage, settlement cracks, construction joínts, Thermal expansión, transition zone, structural design deficiencies, 6 
Hours 
Unit-8 

Concept of Concrete Mix design, varíables in proportioning , exposure conditions, Procedure of 
mix design as per IS 10262-1982, Numerical examples of Mix Design - 7 Hours 
TEXT BOOKS: 
1. "Concrete Technology" - Theory and Practice, M.S.Shetty, S.Chand and Company, New 
Delhi, 2002. HS TITU 

RAICHUR RAICHUR Cuou PRINCIPAL6(oU 
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BASIC MATERIAL TESTING LAB 
(COMMON TO CV/TR) 

10 CVL 37 IA Marks 25 Sub Code 

03 Exam Hours 03 Hrs/ Weck 

42 Exam Marks 50 Total Hrs. 

1. Tension test on Mild steel and HYSD bars. 
2. Compression test of Mild Steel, Cast iron and Wood. 

Torsion test on Mild Steel circular sections 
Bending Test on Wood Under two point loading 
Shear Test on Mild steel. 

6. Impact test on Mild Steel (Charpy & Izod) 
Hardness tests on ferrous and non-ferrous metals- Brinell's, Rockwell and Vicker's 

8. Test on Bricks and Tiles 

9.Tests on Fine aggregates Moisture content, Specif ie gravity, Bulk density, Sieve analysis 
and Bulking 

10. Tests on Coarse aggregates-Absorption, Moisture c ontent, specific gravity, Bulk density and 
Sieve analysis 

11. Demonstration of Strain gauges and Strain indicators 

NOTE: All tests to be carried out as per relevant BIS Codes 

REFER 
1. Testing of Engineering Materials, Davis, Troxell and Hawk, International Student Edition- 

McGraw Hill Book Co. New Delhi. 

CE BOOKS: 

Mechanical Testing of Materials", Fenner, George Newnes Ltd. London. 

"Experimental Strength of Materials" , Holes K A, English Universities Press Ltd. London. 
"Testing of Metallic Materials" , Suryanarayana A K, Prentice Hall of India Pvt. Ltd. New 

Delhi 
Relevant IS Codes 

4. 

6. "Material Testing Laboratory Manual", Kukreja CB- Kishore K. Ravi Chawla Standard 
Publishers & Distributors 1996. 

7. Concrete Manual, M.L.Gambhir -Dhanpat Rai & Sons- New Delhi. 

Scheme of Examination: 

Group Experiments: Tension, Compression Torsion and Bending Tests Individual 
Experiments: Remaining tests 

Two questions are to be set - one from group experi ments and the other as individual experiment. 

TU 
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GEOTECHNICAL ENGINEERING-II 

25 Subject Code 
No. of Lecture Hours/Weck 

:10CV64 

:04 
IA Markss 
Exam Hours :03 

Total No. of Lecture Hours 52 Exam Marks 100 

PART A 

UNIT 1 
SUBSURFACE EXPLORATION: Importance of exploration program, Methods of 
exploration: Boring, Seismic refraction method of grophysical exploration, Types of 
samples undisturbed, disturbed and representative samples, Samplers, sample 
disturbance, area ratio, Recovery ratio, clearance, Stabilisation of boreholes Typical 
bore log. Number and depth of borings for various civil engineering structures, soil 

exploration report. 

DRAINAGE AND DEWATERING: Determination of ground water level by 
Hvorselev's method, Control of ground water during excavation: Dewatering Ditches 
and sumps, well point system, Vacuum method, Electro- Osmosis method. 

8 Hours 

UNIT 2 
STRESSES IN SOILS: Boussinesq's and Westergaard's theories for concentrated, 
circular and rectangular loads. Comparison of Boussinesq's and westergaard's analysis. 
Pressure distribution diagrams, Contact pressure, Newmark's chart. 

6 

Hours 
UNIT - 3 

FLOWNETS: Laplace equation (no derivation) assumptions and limitations only, 
characteristics and uses of flownets, Methods of drawing flownets for Dams and sheet 
piles. Estimating quantity of seepage and Exit gradient. Determination of phreatic line in 
earth dams with and without filter. Piping and protective filter. 

5 Hours 
UNIT - 4 

LATERAL EARTH PRESSURE: Active and Passive earth pressures, Earth pressure at 
rest. Rankine's and Coulomb's Barth pressure theories--assumptions and limitations, 
Graphical solutions for active earth pressure (cohesionless soil only) - Culmann's and 

Rebhann's methods, Lateral earth pressure in cohesive and cohesionless soils, Earth 
pressure distribution. 

7 Hours 

PART B 

UNIT -5 

STABILITY OF EARTH SLOPES: Types of slopes, causes and type of failure of 
slopes. Definition of factor of safety, Stability of in finite slopes, Stability of finite slopes 
by Method of slices and Friction Circle method, Taylor's stability number, Fellineous 
method,. 

7 Hours 

UNIT 6 
BEARING CAPACITY: Definitions of ultimate, net and safe bearing capacities, Allowable 
bearing pressue Terza and Brinch Hansen's bearing capacity equations assumptions and 
limitations,earivg cap�citýo footing subjected to eccentric loading. Effect of ground water table 
on bearing/paciy. Field methpds of evaluation of bearing capacity Plate load test, Standard 

Cila 
PRINCIPAL 

Navoduya Institute of Technology (N1, 

penetratioB and'cone penetration test. 8 Hours 
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