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401 008 Quantity Surveying, Contracts and Tenders

Unit I

Introduction and Approximate Estimates

a)Introduction to estimates and related terms: Definitions of
estimation and valuation. Significance (application) of the Course.
Purpose of estimation. Type of estimates, data required for estimation
as a pre requisite. Meaning of an item of work, and enlisting the
items of work for different Civil Engineering projects. Units of
measurement. Mode of measurement of building items/ works.
Introduction to componentsiof estimates: face sheet, abstract sheet
(BOQ), measurement sheet, Rate Analysis, lead statement.
Provisional sum&amp; prime cost items, contingencies, work charge
establishment, ‘centage charges. Introduction to D. S. R
b)Approximate Estimates: Meaning, purpose, methods of approximate
estimation of building &amp; other civil engineering projects like
roads, irrigation/ water supply, sanitary engineering, electrical works.

Unit-11

Taking out quantities &amp;Detailed estimate up to plinth

a) Methods of estimating-PW.D. and center-line methods of working
out quantities. Calculation of quantities for Load bearing and R.C.C
framed structures up to plinth,

b) Detailed estimates, Factors to be considered while Preparing
Detailed Estimate, Detailed estimates of Load bearing and R.C.C
framed structures up to plinth only.

Unit-III

Detailed Estimation for super structure &amp; Valuation

a) Calculation of quantities and detailed estimate for Load bearing
and framed structures above plinth (super structure).Deduction rules
for different items of work as per IS: 1200.

b) Valuation: Purpose of valuation. Meaning of price, cost and value.



Factors affecting ‘value’. Types of value: only Fair Market Value, Book
Value, Salvage/ Scrap Value, Distressed Value and Sentimental Value.
Concept of free hold and lease hold property. Estimation versus
valuation. Meanings of depreciation &amp; obsolescence.

Unit IV

Specifications and Rate Analysis

a)Specifications: Meaning &amp; purpose, types. Drafting detailed
specifications for materials, quality, workmanship, method of
execution, mode of measurement and payment for major items like,
excavation, stone/ brick masonry, plastering, ceramic tile flooring,
R.C.C. work.

b) Rate Analysis: Meaning and factors affecting rate of an item of
work, materials, sundries, labour, tools &amp; plant, overheads
&amp; profit. Working out Rate Analysis for the items mentioned in
specifications above. Task work or out turn, factors effecting task
work.

Unit Vv

Tendering and Execution of Works

a) .Tenders: Definition. Methods of inviting tenders, tender notice,
tendering procedure, Pre and post qualification of contractors, tender
documents. 3 bid/ 2:bid or single bid system. Qualitative and
quantitative evaluation of tenders. Comparative statement, Pre-bid
conference, acceptance/ rejection of tenders. Various forms of BOT
&amp;Global Tendering, Etendering.

b) Methods of Executing Works: PWD procedure of work execution,
administrative approval, budget provision, technical sanction.
Methods of execution of minor works in PWD: Piecework, Rate List,
Daily Labour. Introduction to registration as a contractor in PWD.

Unit Vv

Contracts and Arbitration

a)Contracts: Definition, objectives &amp; essentials of a valid
contract as per Indian Contract Act(1872), termination of contract.
Types of contracts: only lump sum, item rate, cost plus. Conditions of
contract: General and Specific conditions. Conditions regarding EM,
SD, and time as an essence of contract, conditions for addition,
alteration, extra items, testing of materials, defective work,
subletting, etc. Defect liability period, liquidated damages, retention
money, interim payment or running account bills, advance payment,
secured advance, final bill.

b)Arbitration: Introduction to Arbitrations as per Indian Arbitration
&amp; Conciliation Act (1996) Meaning and need of arbitration,



qualities and powers of an Arbitrator, c)Brief introduction to laws
related to professional liabilities
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401007 Dams and Hydraulic Structures
Unit I (4 Hrs.)
a) Introduction to dams

Introduction, Historical development of dams, Different terms related
to dams, Selection of site for dam, Factors governing selection of type
of dam, Classification of dams, Classification based on purpose,
Classification based on materials, Classification based on size of
project, Classification based on hydraulic action, Classification based
on structural action, Dams and earthquakes, Dams and social issues,
Large dams verses small dams, Displacement and rehabilitation,
Dams and climate change.

b) Dam Safety and Instrumentation

Introduction, Objectives of dam safety and instrumentation, Types of
measurements, Instrumentation data system, Working principles and
functions of instruments, Selection of Equipment’s, Different
Instruments, Piezometers, Porous tube piezometer, Pneumatic
piezometer, Vibrating wire piezometer ,Settlement measurement
system Vibrating wire settlement cell, Magnetic settlement system,
Inclinometer, Joint meter, Pendulums, Inverted Pendulum, Hanging
Pendulum, Automatic pendulum coordinator ,Vibrating wire pressure



cell, Extensometer, Embedment strain gauge, Temperature gauge,
distributed fiber optics temperature tool, seismograph.

UNIT 2 (7 Hrs.)
a) Gravity Dams

Introduction, Components of gravity dam, Conditions favoring gravity
dams, Forces acting on gravity dam, Combinations of loading for
design, Seismic analysis of dam, Terms related to seismic analysis,
Determination of Seismic forces (Zangar‘s method) , Effect of
horizontal earthquake acceleration, Effect of vertical earthquake
acceleration, Stress analysis in gravity dam (Only concept, no
derivations), Vertical or normal stress , Principal stresses,

Shear stress, Middle third rule, Modes of failure of gravity dam,
Elementary profile of gravity dam, Concept of low and high gravity
dams, Various Design methods of gravity dam (Intreduction only)—
Details of Gravity method or 2 D method, ,Construction of gravity
dams, Colgrout masonry, Roller Compacted Concrete

(R.C.C.), Temperature control in mass concreting, Crack formation in
gravity dam, Control of crack formation in dams, Construction joints,
Keys, Water seal, Retrofitting.

b) Arch Damiand Other Dams (Introduction only)

Introduction, Concept of Arch Dam, Conditions favoring an arch dam,
Classification of an arch dam, Constant angle arch dam, Constant
radius arch dam, Variable radius arch dam, Arch gravity dam, Double
curvature arch dam, Buttress dams, Advantages of Buttress dams,
Limitations of Buttress dams, Types of buttress dams.

Unit III (7 Hrs.)
a) Spillway and Gates [6 Lectures]

Introduction, Location of Spillway, Different key levels and heads in
spillway, Spillway Capacity, Components of spillway, Approach
channel, Control structure, Discharge channel, Energy dissipation
device, Tail channel, Classification of spillway, Classification based on
operation, Main or service spillway, Auxiliary spillway, Emergency
spillway, Classification based on gates, Gated spillway, Ungated
spillway, Classification based on features, Straight drop spillway(Free
overflow spillway),Saddle spillway, Side channel spillway, Overflow or
ogee spillway, Chute or open channel or trough spillway, Shaft or



morning glory spillway, Siphon spillway, Conduit or tunnel spillway,
Stepped spillway, Design of Ogee spillway or overflow spillway, Shape
of crest, Equations for spillway profile on upstream and downstream,
Energy dissipation below spillway, Classification of energy dissipation
devices, Energy dissipation in stilling basin, Stilling basin,
Components of stilling basin, Types of stilling basins, Indian standard
stilling basins, Energy dissipation through buckets, Solid roller
bucket, Slotted roller bucket, Ski jump bucket, Correlation between
jump height and tail water depth.

b) Spillway Gates

Introduction of Spillway gates , Classification of spillway crest gates,
Classification based on function, Classification based on movement of
gates, Classification based on special features, Introduction to
automatic gates, Maintenance of gates, Inspection of gates.

Unit IV (7 Hrs.)
a) Earth Dam

Introduction, Conditions favoring an earth dam, Limitations of earth
dam, Classification of earth dam, Classification based on---materials,
method of construction, height; Selection of type of earth dam,
Components of‘an earth dam, Requirements for safe design of earth
dam, Hydraulic (Seepage) Analysis, Plotting of seepage line, Case 1:
Homogeneous earth dam with horizontal drainage blanket,
Determination of seepage discharge using phreatic line.

Case 1I:

Composite earth dam with casing and hearting, Properties of phreatic
line, Determination of seepage discharge through earth dam using
flownet, Structural stability analysis of homogeneous and zoned earth
dam, Forces acting on earth dam, Method of stability analysis of an
earth dam, Procedure of analysis by Swedish slip circle method,
Fellenius Method of Locating Centre of Critical Slip circle, Stability
analysis for foundation, Failure of earth dam, Classification of failure
of earth dams, Hydraulic Failure, Seepage failure, Structural failure,
Seepage control in earth dams, causes of seepage, Seepage control
measures, Construction of earth dam,

b) Diversion head works

Introduction, Function of diversion headworks, Selection of site for



diversion headworks, Layout of diversion headworks, Components of
diversion headworks, Design of weir on permeable foundation,
Criteria for safe design of weir floor, Brief introduction to Bligh and
Lane’s theory, Khosla's theory based on potential theory approach,
Khosla's theory of independent variables, Design criteria of weirs on
permeable foundations, Checks for stability and safety of weirs.

Unit V (6 Hrs.)
a) Canals

Introduction, Classification of canals, Classification based on
alignment, Classification based on soil, Classification based on source
of supply, Classification based on discharge, Classification based on
lining, Classification based on excavation, Components of canal , Data
required for canal design, Selection of canal alignment, Design of
stable canal in alluvial beds, Kennedy's theory, Design of canal by
Kennedy's theory, Limitations of Kennedy'’s theory, Lacey’s regime
theory, Design of canal by Lacey’s theory, Canal lining, Need of canal
lining, Requirements of lining material, Classification of canal lining,
Hard surface lining including Ferrocement lining, Soft surface lining,
Burried lining, Advantages of canal lining, Design of lined canal,
Benefit - cost analysis for canal lining.

b) Canal Structures

Canal falls Introduection, Necessity of canal fall, Selection of site for
canal fall, Classification of canal fall, Types of falls, Free fall or open
fall, Notch fall, Ogee Fall, Rapid Stepped fall, Straight glacis fall,
Sarda fall, Semi pressure fall, Baffle or Englis Fall, Montague fall
Siphon well or cylinder fall, Pressure or closed conduit fall, Shaft or
Pipe fall, Selection of type of fall, Canal outlets- Introduction of Canal
outlet or module, Canal escapes- Introduction of Escapes,
Significance of canal escape, Canal regulators--Canal regulators.

Unit VI (5 Hrs.)
a) C. D. Works

Introduction, Necessity of cross drainage works, Selection of site for
Cross Drainage work, Data required for design of Cross Drainage
work, Classification of Cross Drainage works, Drain over canal-
Siphon, Super passage, Canal over drain—Aqueduct, Siphon
aqueduct, Canal and drain water mixed in each other--Level crossing,



Inlet and Outlet, Selection of suitable type of C. D. works, Design
considerations for cross drainage works.

b) River Training Structures

Introduction, Classification of rivers, Classification based on
topography, regime, alignment, source, Behaviour of rivers, River
training, Objectives of river training, Classification of river training,
purpose, orientation, River training structures, Embankment or
Levee, Guide banks, Groynes or spurs, Artificial cut off, Pitched
island, Submerged sill or dykes, Closing dykes.
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