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ABSTRACT 

Fiber reimlorced concrete can offcr a convenient, practical and economical me tnod 10 

overcomng micro-cracks and similar type of deficiencies. Since concrete is good 

compressive strength and weak in tension hence some measures must be adopted to 

overcome this deficiency. A number of papers have already been published on the use of 

stccl fibers in concrete and a considerable amount of rescarch has been directed towards 

studying the various properties of concrete as well as reinforced concrete with the addition of 

stcel fibers. On the other hand advancement in technology enhances not only human 

comforts but also damages the environment. Use of materials as containers has become 

popular and safe now, cspecially to carry foods and liquids. In spite of the inherent 

advantages, disadvantages exist in its disposal. 

From the recent studies it is observed that, recyclable waste materials such as metal 

caps of soft drink bottles and other food containers are used for this intended purpose with or 

without admixtures. Since Disposal of these waste materials is essential as these are causingg 

serious problems to the municipal authorities and, environmental engineers. Today the 

construction industry is in need of finding cost effective materials for increasing the strength 

of concrete structures. Hence an attempt has been made in the present investigations to study 

the influence of soft drink bottle crown caps as a steel fiber in concrete at a dosage of 1%, 

2%, 3% by weight of conerete. Experimental investigation has to be done using M25 mix and 

tests were carried out as per recommended procedures by relevant codes. The study 

parameters of this investigation include compressive strength, split tensile strength and 

Flexural strength of conventional and fiber reinforced concrete. The compressive strength 

split tensile strength and flexural strength properties of the fiber reinforced concrete are 

Compared with that of the conventional concrete. The comparison between with and without 

use of soft drink bottle caps as steel fibers will be studied. 

Keywords: Natural aggregate, soft drink bottle caps, fiber reinforced concrete, mix design, 

workability, Compressive strength, Split tensile strength and Flexural strength. 
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EXPERIMENTAL STUDY ON FIBER REINFORCED CONCRETE USING STEEL 
FIBERS 2018 

CHAPTER 1 

INTRODUCTION
1.1 GENERAL 

Concrete is a composite material containing cement, water, coarse aggregate and 

fine aggregate. The resulting material is a stone like structure which is formed by the 

chemical reaction of the cement and water. Concrete has an extensive role to play in the 

construction and improvement of our civil engineering and infrastructure development 
Is great strength. durability and veracity are the properties that are utilized in 

construction of Roads, Bridges, Airports. Railways. and Tunnels. Port. Harbor's. and 

many other infrastructural projects. 

Concrete in general weak in tensile strength and strong in compressive strength. 

This weakness in the concrete makes it to crack under small loads. at the tensile end. 

These cracks gradually propagate to the compression end of the member and finally. the 

member breaks. The formation of cracks in the concrete may also occur due to the drying 

shrin kage. These cracks are basically micro cracks: These cracks increase in size and 

magnitude as the time elapses and the finally makes the concrete to fail. To increase the 

tensile strength of concrete many attempts have been made. One of the successful and 

most commonly used methods is providing steel reinforcement in the form of steel Fibers 

or steel rods. 

Fiber reinforcement gives the solution for this problem so to increase the tensile 

Slrength of concrete a technique of introduction of fibers in concrete is being used. These 

Tbers act as crack arrestors and prevent the propagation of the cracks. The main reasons 

lor adding fibers to concrete matrix is to improve the post-cracking response ot the 

Concrete, i.e., to improve its energy absorption capacty. and apparent ductility. and to 

provide cEack-gesistance and crack control. AISO, It neips to maintain structural integrity 

E andaesiveñesgaa the material. This conerete is named as Fiber reinforced rete. 

ptfreinforçe cayrete is a composite material resullng lrom the addition of steel 

irs to the matrik ordinary concrete mix. 
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LNP:RIMI:NIAI. STUIDY ON FUBER REINEORCED CONC REIF USING STE 
FIBERS 2018 

1.2 OBJECTIVES 

The main objectives of the present study are :- 
To study the behavior of the eonerete strength when the soft drink bottle caps are 

added as steel reintoreement using M25 mis and to earry out the tests as per coaia 

provisions. 

Soft drink botle eaps are to he added at a deosnge of 1%. 26. and 3% hy weight ot 

conerete. This project study presents a detailed eNperimental studs on fiber 

reinforeed conerete at the nge of 7, 14, and 28 days. 

Tests to determine the compressive strength. split tensile strength. lexural strength 

and compare the results with eonventional concrete will be earricd om. 

Finally. the intluence of the soft drink botle caps in increasing the compressive 

strength. and split tensile strength are studicd. 

And the change in strength of conerete is studied using Whole bottle cap as steel 

fiber. 
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EXPERIMENTAL STUDY ON FIBER REINFORCED CONCRETE: USING STEEL 
FIBERS 2018 

CHAPTER 3 

FIBER REINFORCED CONCRETE 

3.1 INTRODUCTION TO FRC 

Fiber Reintorcement Conerete (FRC) can be defined as a composite mater ial 

consisting of mixtures of cement. mortar or concrete and discontinuous. disCrete. 

uniformly dispersed suitable fiber. Fiber rein forced concrete can ofler a convenienl. 

practical and economical method for overcoming micro-cracks and similar type o 

deficiencies 

FRC is a concrete containing fibrous material which increases its structural integrity. I 

contains short discrete fibers that are uniformly distributed and randomly oriented. Fibers 

include steel fibers. glass fibers, synthetic fibers and natural fibers each of which lend 

varying properties to the concrete. In addition, the character of fiber-rein forced concrete 

changes with varying concretes, fiber materials. geometries. distribution. orientation. and 

densit ies. The concept of using fibers or as reinforcement is not new. Fibers have been 

used as reinforcement since ancient times. Historically, horse hair was used 

in mortar and straw in mud bricks. In the 1900s, asbestos fibers were used in concrete. In 

the 1950s. the concept of composite material came into being and fiber-reinforced 

concrete was one of the topics of interest. Once the health risks associated with asbestos 

were discovered, there was a need to find a replacement for the substance in concrete and 

other building materials. By the 1960s, steel. glass (GFRC), and synthetic fibers such 

as polypropylene fibers were used in concrete. Research into new fiber-reinforced 

concretes continues today. 

3.2 DIFFERENT TYPES OFFIBERS USED 

Glass Fiber Reinforced Concrete (GFRC): Glass fiber reinforced concrete has been 

successfully used since the last 25 years for concrete reinforcement, in addition to steel. 

GFRC is being manufactured into big panels with a Simple configuration or into intricate 

shapes by using special techniques. Originally, GFRC components were anchored ditwetl. 

with the buildings by the use of metal studs. It was revealed that GERG shitts 
considerably due to which the direct anchors are Deing replaced by slip anchors, Several 

TEO strucaures use GFRC for dissimilar lacing ke cranc es, DriCks, and architeetural 

al 
C C\C 

ALCIDA 
purposes 

Wvoduyu nsliute Bigeitiog; (I1° 
AICHOR-584 103 

DEPARTMENT OF CIVIL ENGINEERING NIT-R 

OAYN 
20209:15 T8."7 



EXPERIMENTAL STUDY (ON FIBER REINFORCED CONCRETF USING STEEI 

2018 FIBERS 

CHAPTER 4 

MATERIALS AND MATERIAL PROPERTIES 
4.1 MATERIALS 

Cement 

The cement used is Ordinary Portland cement (OPC) of grade 53. the standard 

specific gravity of the OPC is 3.15 Fineness, STD Consistency. Initial and Final 

Setting time are to be found. 

Fine Aggregate 
Fine aggregate used for this entire invest igat ion for concrete is river sand. The 

fineness modulus, specific gravity and bulk density are to be found. 

Coarse Aggregate 

Aggregates locally available are used, crushed hard granite stone of size 20 mm 

and dowm size is used for concrete. The fineness modulus, bulk density. specific 

gravity, and absorption are found. 

Water 

Water free from suspended so lids and organic and inorganic salts is used. 

Steel Fibers 

Sofi drink bottle crown caps are used as fibers; the fibers are collected from 

nearby hotels, bakeries and other sources. The fibers used in this experiment are: 

AICHU 
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E E PERIMENTAL STUDY ON FIBER REINFORCED CONCRETE USING STELL 

FIBERS 
2018 

5.3 MIX DESIGN 

Mix Design for M25 Grade Concrete as Per 1.S 10262: 2009 Guidelines 

A. Design stipulations for proportioning 

I. Grade designat ion M 25 

2 Type of cement OPC 53 grade confirming to I.S 8112: 1982 

.Maximum nominal size of aggregates 20 mm down 

320 kg/m' (From Table 5 of IS 456-2000) 
4 Minimum cement content 

Maximum water cement ratio :0.45 (From Table 5 of IS 456-2000) 

6. Workability 100 mm (slump) 

Mild 7. Exposure condition 

Good 8 Degree of supervision 

9 Type of aggregate Crushed angular aggregate 

10. Maximum cement content 450 kg/m 

B. Test data for materials 

3.15 . Specific gravity of cement 
2.74 2 Specific gravity of coarse aggregate 

2.74 Specific gravity of fine aggregale 
:0.5% 4. Water absorption of coarse aggregate 

1.0% S.Water absorption of fine aggregate 
Nil 6. Free (surface) moisture of coarse agg 

Nil 7Free fsurface) moisture of fine agg 
I.S % 

SIeve 
passing 

(mm) 

20 100 

16 40 
. Sieve analysis of coarse aggregate (20 

mm dowpD 

Contirming to Table 2of 
1970 12.5 5 1.S 383 

E 10 

4.75 Cal 
LPRINCI C 

BAYRNA 
nsiiuie ui iochioiogý lIG 

lo CGradiAICHUR-S84 0 

zwne ll of 

2.36 

I.S Standard 

9. sieve 
(mm) 

range of 
passing values (%) 

i Sieve analysis of fine aggregate 
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EXPERIMENTAL STODY ON FIBER REINFORCED CONCRETE USING STEEL 

FIBERS 

2018 

CONCLUSION 

The conelusions that can be drawn from this experimental results are as followS: 

Addition of steel fibres increases flexural and split tensile strength of concrete t 

larger extent 

In flexure the specimen with soft drink bottle caps as waste material was found to be 

good. By the addition of scrap steel fibres, the flexure strength was found to increase 

to a greater extent than that of the conventional concrete. 

The various percentage of fibre at a dosage of 1%, 2%, and 3%. the compression. 

tensile and flexural strength has been altered compared to normal concrete. 

The percentage increase in tensile strength of steel scrap fibre reinforced concrete is 

more as compared to its compressive strength. 

The resuts indicated that the compressive, split-tensile and flexural strength of fibre 

reinforced concrete has been increased when compared to the conventional concrete 

at 2% addition of steel fiber reinforced concrete (SFRC). 

Since, bottle caps of soft drinks are easily available, they can be easily collected and 

used as fibers and the compressive strength can be increased to it some extent 
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CONCRETE AND HIGHWAY MATERIALS LABORATORY 

10CVL78 
03 

:25 Subject Code 
No. of Practical Hours/Weck 

IA Marks 
Exam Hours 03 

Exam Marks 50 Total No. of Practical Hours 42 

PART AA 

CEMENT: Normal Consistency, Setting time, Soundness by Autoclave method, Compression 
strength test and Air permeability test for fineness, Specific gravity of cement. 

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 
SOIL: 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: 
1. 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 

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

:10CV81 
: 04 

IA Marks :25 
Exam Hours 03 

52 Exam Marks : 100 

PARTA- 

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, Rheology of concrete in terms of Bingham's paramete. 

7 Hour 

UNIT 2 

CHEMICAIL 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/ 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, themal diffusivity, specific 
heat. Alkali Aggregate Reaction, IS456-2000 requirement for durability. 

7 Hours 

PART B 

UNIT 5 i RMC concrete manufacture; . transporting, placing, precautions, Methods of concreting- Pumping, 

under water concreting, shotrete, High yolume fly ash concrete concept, properties, typical imix 

Self compacting concrete concept, materials, tests, properties, application and Typical mix. 
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 
concrete-cepencontent, original w/c ratio. NDT tests concepts-Rebound hammer, pulse velocity 
methossTTUT 

7 Hours 

RAICUR PRINCIPAL 
Mevodaya Institute of Technology ( 

RACHUS58403 8 18 1/ 



ENVIRONMENTAL ENGINEERING LABORATORY 

10CVL77 

:03 
IA Marks 
Exam Hours :03 

25 Subject Code 
No. of Practical Hours/Week 

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 ofCalcium, Maghesium and Total Hardness. 

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. Determination 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. IS Standards : 2490-1974, 3360-1974, 3307-1974. 
4. Chemistry for Environment Engineering. Sawyer and Mc Carthy, 

Works Association, 
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Relavent IRC Publications 
Transportation Engineering and Planning- Papa Coastas 

andPrevendors PHI, New Delhi. 
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ESTIMATION & VALUATION 

Subject Code 
No. of lecture Hours/Weck 

: 10CV73 
04 

IA Marks 
Exam Hours 

25 
:03 

Total No. of Lecture Hours 52 Exam Marks 100 

PART A 

ESTIMATION: Study of various drawings with estimates, important terms. units of 
measurement, abstract Methods of taking out quantities and cost center line method, long and 
short wall method or crossing method. Preparation of detailed and abstract estimates for the 
following Civil Engineering works - Buildings - RCC framed structur es with flat, sloped RCC 

roofs with all Building components. 

16 Hours 

PART B 

ESTIMATE: Different type of estimates, approximate methods of estimating buildings, cost of 
materials. Estimation of wooden joineries such as doors, windows & ventilators. 

5 Hours 

ESTIMATES: Steel truss (Fink and Howe truss), manhole and septic tanks, RcC Culverts. 
6 Hours 

SPECIFICATIONS: Definition of specifications, objective of writing specifications, essentials in 
specifications, general and detail specifications of common item of works in buildings. 

5 Hours 

PART C 

RATE ANALYSIS: Definition and purpose. Working out quantities and rates for the following 
standard items of works earth work in different types of soils, cement concrete of different 
mixes, bricks and stone masonry, flooring, plastering, RCC works, centering and form work for 
different RCC items, wood and steel works for doors, windows and ventilators. 

6 Hours 

MEASUREMENT OF EARTHWORK FOR ROADS: Methods for computation of earthwork -

cross sections mid sec tion formula or average 

end area or mean sectional area, trapezoidal & prismoidal formula with and without cross slopes. 
6 Hours 

CONTRACTS: Types of contract essentials of contract agreeme nt - legal aspects, penal 
provisions on breach of contract. Delinition of the terms- Tender, earnest money deposit, security 
deposit, tender forms, documents and types. Acceptance of contract documents. Termination of 
contract, completion certificate, quality cantrol, right of contractor, refund of deposit. 
Administrative approval Technical sanction. Nomin al muster roll, measurement books 
procedure for recording and che cking measurements preparation of bills. 
Valuation- Definitions of various terms, method of valuation, Freehold & Leasehold properties, 
Sinking fund, depreciation and method of estimating depreciation, Outgoings. 

8 Hours 

REFERENCE BOOKS: 
. Estimating & Costing, B. N. Dutta, Chand Publisher 

2. Quantity Surveying- P.L. Basin S. Chand : New Delhi, 
Estimating & Specification -S.C. Rangwala :: Charotar publishing house, Anand. 
Text book of Estimating & Costing- G.S. Birde, Dhanpath Rai and sons: New Delhi. 
A tex book on Estimating, Costing and Accounts- D.D. Kohli and R.C. Kohli S. 

HIDNDelhi. 

tra Estimates, B. S. Patil, University Press, 2006. 
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HIGHWAY GEOMETRIC DESIGN 

Subject Code 
No. of Lecture Hours/Weck 

Total No. of Lecture Hours 

:10CV755 
:04 

IA Marks 
Exam Hours 

25 
03 

52 Exam Marks :100 
PART A 

UNIT 1 
INTRODUCTION: Geometric Control factors like Topography -design speed - design vehicle 
Traffic - Capacity - volum e - environment and other factors as per IRC and AASHTO standards 

and specifications- PCU concept - factors controlling PCU for different des ign purposec 

6 Hours 

UNIT - 2 

CROSS SECTIONAL ELEMENTS: Pavement surface characteristics friction - skid resistance 
pavement unevenness light reflecting characteristics camber - objectives - types of ca mber-

methods of providing cambers in the field-problems carriage way - kerb - median - shoulder -

foot path parking lanes - service road s - cycle tracks - Driveways - Right of way - Factors 

nfluencing rig ht of way - Design of Road humps as per latest I RC provisions. 

10 Hours 

UNIT 3 
SIGHT DISTANCE: Importants, types, Side distance at uncontrolled intersection, derivation, 
factors affecting side distance, IRC, AASHTO standards, problems on above. 

6 Hours

UNIT -4 
HORIZONTAL ALIGNMENT: Definition, Checking the stability of 
vehicle, while moving on horizontal curve, Super elevation, Ruling minimum 
and maximum radius, Assumptions problems meth od of providing super 
elevation for different curves- Extra widening of pavement on curves -

objectives - Mechanical widening - psychological wi dening - Transition 

curve objectives - Ideal requirements -Types oftransition curve - Method 

of evaluating length of transition curve- Setting the transition curve in thee 
field, set back distance on horizontal curve and problems on above 

8 Hours 

PART B 

UNIT 5 
VERTICAL ALIGNMENT: Gradient Types of gradient Design criteria of summit and 
valley curve - Design of vertical cur ves based on SSD-OSD 
- Night visibility considerations - Design standard s for hilly roads problems on the above. 

5 Hours 

UNIT -6 
INTERSECTION DEsIGN: Principle - Atgrade and Grade separated junctions Types 
channelization Features of ch annelising Island - median opening-Gap in median at junction. 

6 Hours 
UNIT 7 

ROTARY INTERSECTION: Elements- Advantages -Disadvantages Design guide lines 
problem on the above - Grade s eparated intersection - Three legged inter section - Diamond 

inter change - Half clover leaf- clover leaf- Advantages- Disadvantages only 
6 Hours 

UNIT -8 
HIGHWAY DRAINAGE: Importance - sub surface drainage-surface drainage Design of road 

side drives Hydrologi cal - Hydraulical considerations and design of filter media, problems on 

above. 
5 Hours 

TEXT BOOKS: 
1. Principle and practice of Highway Engineering- L R KADIYALI & N B LAL 

Khanna publications 
2. Highway Engineering - Khanna S K & Justo, Nemchand & Bros. 
3. Highway Engineering by Srinivas Kumar, 

L lw 
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GEOTECHNICAL ENGINEERING LABORATORY 

Subject Code 10CVL67 IA Marks 2 25 
No. of Practical 03 Exam Hours :03 
Hours/Week 

Total No. of Practical Hours 42 Exam Marks: 50 

1. ldentification of gravel type, sand type, silt type and clay types soils, Tests for 
determination of Specific gravity (for coarse and fine grained soils) and Water content 

(Oven drying method). 
3 Hours 

2. Grain size analysis of soil sample (sieve analysis) 

Hours

3. In situ density by core cutter and sand replacement methods. 

3 Hours 

4. Consistency Limits -Liquid Limit (Casagrande and Cone Penetration Methods), plastic 
limit and shrinkage limit. 

3 Hours 

5. Standard Proctor Compaction Test and Modified Proctor Compaction Test. 
3 

Hours 

6. Coefficient of permeability by constant head and variable head methods. 
3 Hours 

7. Strength Tests 
a. Unconfined Compression Test 
b. Direct Shear Test 3 Hours 

c. Triaxial Compression Test (undrained) 

3 Hours 

8. Consolidation Test- Determination of compression index and cocfficient of 
consolidation. 

3 Hours 

9. Laboratory vane shear test 3 Hours 

10. Determination of CBR value 3 Hours 

11. a) Demonstration of miscellaneous equipments such as Augers, Samplers, Rapid Moisture 
meter, Proctor's needle. 

b) Demonstration of Hydrometer Test. 

c)Demonstratiom f b Swell Index and Swell Pressure Test 
3 Dempnstration of detompation of relative density of sands. Hours A A PRINCIPAL ou 
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GEOTECHNICAL ENGINEERING-I 

Subject Code 
No. of Lecture Hours/Week 

10CV54 IA Marks 

Exam Hours 
25 

04 : 03 
Total No. of Lecture Hours 52 Exam Marks 100 

PART AA 

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 
Density, Consistency limits and indices, in-situ density, Aetivity 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 oply), Liquid Limit- (Casagrande and Cone 
penetration methods), Plastic limit and shrinkage limit. 

Specific Gravity, Particle size distribution, Relative 

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, Illite 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, Superfícial 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 Neutral 
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, lift thickness and number of passes, Proctor's 

needle, Compacting equipment. 
6 Hours 

UNIT-7 
cONSOLIDATION OF SOIL: Definition, Mass-spring analogy, Terzaghi's one dimensional 
consoiPa assumption and limitations (no derivation), Normally consolidated, under 
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aed and over consolidated söils, pre-consolidation pressure and its determinationby 

Casagrande's method. Consolidation characteristics of soil (C, av, m and C). 

UNIT-8 
DETERMINATION OF SHEAR STRENGTH AND CONSOLIDATION OF SOIL: 

Measurenment of shear parameters- Direct shear test, unconfined compression test, Triaxial 

Compression test and vane shear test, Test under different drainage conditions 

Laboratory one dimensional consolidation test, Determination of consolidation characteristics of 

soils-compression index and coefficient of consolidation (square root of time fitting method, 

logarithmic time fitting method). 
6 Hours 

TEXT BOOKS: 
1. Soil Mechanies and Foundation Engg.- Punmia B.C. (2005), 16th 

Edition Laxmi Publications Co. , New Delhi. 

2. Principles of Soil Mechanics and Foundation Engineering-Murthy V.N.S. (1996), 4th 

Edition, UBS Publishers and Distributors, New Delhi. 

Geotechnical Engineering; Braja, M. Das (2002), Fifth Edition, Thomson Business 

Information India (P) Ltd., India 

REFERENCES BOOKS: 
1. Foundation Analysis and Design- Bowles J.E. (1996), 5th Edition, McGraw Hill Pub. 

Co. New York. 
2. Soil Engineering in Theory and Practice- Alam Singh and Chowdhary G.R. (1994),

CBS Publishers and Distributors Ltd., New Delhi. 

3 Basic and Applied Soil Mechanics- Gopal 
International (P) Ltd., Newe Delhi 

4. Geotechnical Engineering- Donold P Coduto Phi Learning Private Limited, New Delhi 
5. Geotechnical Engineering- Shashi K. Gulathi & Manoj Datta. (2009), " Tata Mc Graw 

anjan and Rao A.S.R. (2000), New Age 

Hill. 
6. Text Book of Geotechnical Engineering- Iqbal H. Khan (2005), 2nd Edition, PHI, India. 
7. Numerical Problems, Examples and objective questions in Geotechnical 

Engineering- Narasimha Rao A. V. & Venkatrahmaiah C. (2000), Universities Pres., 

Hyderabad. 
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CONCRETE TECHNOLOGY (COMMON T0 

CV/TR/CTM) 

Sub Code 10 CV 42 IA Marks 25 

Exam Hours 
Exam Marks 

Hrs/ Weck 04 03 

Total Hrs. 52 100 

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 

Workability factors affecting workability, Measurement of workability slump, flow tests, 
Compaction factor and vee-be 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 HoursS 

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 

compressive strength, split tensile strength, Flexural strength, factors influencing strength test 
results. 6Hours 

cement bond strength, Testing of hardened concrete 

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 joints, Thermal expansion, transition zone, structural design deficiencies, -6 
Hours 

Unit-8 
Concept of Concrete Mix design, variables 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- 
UTE 
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BASIC 

MATERIAL 

TESTING 

LAB 

(COMMON TO CVITR) 25 
IA Marks 

Sub Code 

10 CVL 37 03 
Exam Hours 

03 
Hrs/Week 

50 

42 

Exam Marks 

Total Hrs. 

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. 

Hardness 
tests on 

ferrous and 
non-ferrous 

metals-
Brinell's, 

Rockwell and 
Vicker's 

B. 

6. Impact test on Mild Steel (Charpy & Izod) 

7. 

Tests on Fine aggregates 

Moisture 
content, Specif ic 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 

Test on Bricks and Tiles 

9. 

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

REFERENCE BOOKS: 

1. Testing of Engineering 
Materials, Davis, Troxell and Hawk, 

International 
Student 

Edition 
-

McGraw Hill Book Co. New Delhi. 

2. 
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. 
4. 

Relevant IS Codes 

"Material Testing 
Laboratory Manual" , 

Kukreja C B- Kishore K. Ravi Chawla 
Standard 

Publishers & Distributors 1996. 6 

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

7 

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. 
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