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PART-A
(Answer any three guestions in one or two sentences. Each question carries 2 marks)

Define the term work charged establishment.

What do you mean by construction planning?

3. Distinguish between tender & contract.
4.
5

. Define theterm entrepreneurship. (3x2=6)

Define human resource management.

PART-B
(Answer any four of the following questions. Each question carries 6 marks)

. What are the factors involved in construction management?
. Explain the following: (i) Bar chart (ii) Job layout.

. What are the documents included in atender?

. List the recoveries to be made from bills.

. Write any six functions of material management.

. What are the characteristics of an entrepreneur?

. What are the major points should be kept in mind while selecting excavation equipment?

(4% 6 = 24)

PART-C
(Answer any of the three units from the following. Each full question carries 15 marks)

UNIT -1

Il (a) Explain the different stages in construction. (7)

(b) Determine the critical path, total float & total time for completion of a project with the

following data.
Activities 1-2 | 1-3 2-4 34 | 46 | 56 | 35 | 57 6-7
Durations(weeks) | 6 8 7 12 3 5 7 11 10

(8)



OR

IV (a) Explainin detail approximate estimate & detailed estimate. (6)
(b) The relationship of the activities of a project is given below. Draw the network and
calculate the expected time for each activity, and mark the critical path.
Activities 1-2 1-3 1-4 2-5 3-5 4-6 5-6
Optimistic time (weeks) 1 1 2 1 2 2 3
Most likely time (weeks) 1 4 2 1 5 5 6
Pessimistic time (weeks 7 7 8 1 14 8 15
(9)
UNIT - 1l
V (a) Explainthe procedure of opening tenders and their scrutiny. @)
(b) Explainitem rate contract & piece work contract. (8)
OR
VI (a) What are the specifications? Describe the need of specifications. (8)
(b) Distinguish between EMD & SD. @)
UNIT- I
VIl (a) State the functions of trade unions. @)
(b) Explain any three hoisting equipments used in construction industry. (8)
OR
VIII (a) Write brief notes on (i) Stock verification (ii) Indent (iii) Power shovel. (8)
(b) Write short notes on workmen compensation act. @)
UNIT - IV
IX (a) State the principles of safety in construction. (8)
(b) Listthe merits & demerits of ISO 9000. (7)
OR
X  (a) Explainthe role of supervisor in prevention of accident (8)
(b) List the quality standards. @)
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PART-A
(Answer any three questions in one or two sentences. Each question carries 2 marks)

1. Define the term work charged

establishment - A  work charged
establishment broadly means an establishment
of which the expenses, including the wages
and allowances of the staff, are chargeable to
“work”. The pay and allowances of employees
who are borme on a work charged
establishment are generally shown as a
separate sub-head of the estimated cost of the
work.

2. What do you mean by construction planning? -

Construction  planningis the specific
process construction managers use to lay out
how they will manage and execute
a construction project, from designing the
structure to ordering materials to deploying
workers and subcontractors to complete
various tasks

3. Distinguish between tender & contract.

» TENDER - It can be defined as an offer in writing to execute specified works or to supply

materials at certain rates within a fixed time.

CONTRACT - Itis an undertaking by a person or agency to do any work ( construction, maintenance,

repair, supply of materials) under an agreement which should be in writing
4. Define human resource management.
HRM or HR is the management of an Organization’s workforce or human resources.
It is responsible for the attraction, selection, training, assessment and rewarding of employees

5. Define theterm entrepreneurship.

It is one way of self employment in which organizing, managing and assuming the risks of an

enterprise has to be done. (3x2=6)

PART-B
(Answer any four of the following questions. Each question carries 6 marks)

1. What are the factors involved in construction management?



Topography

Geological conditions of site
Climate

Material availability
Labor availability
Accessibility to the site
Power

Water
Communication facilities

Cost of development

2. Explain the following: (i) Bar chart (ii) Job layout.

JOB LAYOUT - A scaled drawing of proposed construction site.lt shows all the relevant
features such as entry and exit points to the site, contractors' offices, storage areas for materials
areas for keeping equipment such as bar bending area, mixers, labor housing, toilets, Washing
facilities etc. It also requires fencing of the property line and security arrangements to have a

close watch on the material placed at the site
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BAR CHART - In this type of chart, the time duration of an activity is represented by horizontal
line. This chart mainly consists of two co-ordinate axes. One co-ordinate represents the name
of the work, activity or job performed and the other represents the time elapsed

» The activities are listed from top to bottom on the extreme left-hand side of the framework &
activity duration flows from left to right. After completion of one work the next work is started

in sequence.



The horizontal block against each work shows its proposed time to start and completion in
weeks

Salient features of bar chart:

The chart is simple to prepare and interpret.
Each item of work is shown separately.
Modification to chart as on required can be carried out easily.

Limitations of bar chart:

The sequence of activities is not clearly defined.
The various activities are inter dependent.
Non control on progress of work.
The chart is only suitable for small and simple jobs.
uncertainties
3. What are the documents included in atender?
e General conditions of the tender
e Drawing and specifications
e Tender schedule
e Special conditions —
v" Location of work
Division in which work is executing
Nearest rail or road link
Availability of materials
Hire charges for lorries and machineries
Rate of supply of power and point of supply
Location of water supply
Progress of work at each intervals of time

Conditions regarding employees
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Weather conditions
Amount of EMD etc.

<

4. List the recoveries to be made from bills.
v Cost of materials issued to the contractors
v’ Hire charges for equipment
v" Amount towards security money
v

Penalties, compensation, liquidated damages



*Some scarce items are supplied t o the contractors from departmental stores. The cost of
such items is to be deducted from the final bill

COST OF MATERIALS

~\

J
~
+Depending on the nature of work, the contractor may use the department tools and
machineries. In such cases the hire charges are to be deducted from the bill
J
)
«In some cases, the entire security amount will not be collected from the contractors. The
amount is collected in installments. In such conditions this security deposit is to be
collected as recoveries from bill.
J

5. Write any six functions of material management.

~ X X XX

v
v
v
v
v

v

Economy in material cost.

Efficient control of inventories.

Ensure uniform flow of material for construction.

Ensure right quality at right place.

Establish and maintain good relationship with customers.

Economical consumption of important items and finding their substitutes.

. What are the characteristics of an entrepreneur?

He should know the actual need of the society

Should be hard working to improve better management of resources and finance

Should support large industries by starting ancillary units

Should plan to promote more labor intake

Should have good knowledge of business

He should always be prepared to face the competitors

v

D N N N N NN

. What are the major points should be kept in mind while selecting excavation equipment?

Whether to procure new or old equipment

Operating expenses

Out turn

Contract time and project time

Field operating conditions

Weather

Equipment must be selected to do the work in required time at the lowest cost.
(4x6=24)



PART-C
(Answer any of the three units from the following. Each full question carries 15 marks)

UNIT -1

Il (a) Explain the different stages in construction. (7

>

>
>
>
>

Briefing Stage- it is the planning stage.

Designing stage- determine the method of construction, estimate the cost of projects by preparing
drawings and specifications.

Tendering stage - tenders are invited from contractors for the construction work.

Construction stage- execution of the construction work as per the designs, drawings, specifications
and within cost and time

Commissioning stage — payment and settlement stage

(b) Determine the critical path, total float & total time for completion of a project

with the following data.

Activities 1-2 | 1-3 | 24 34 | 46 | 56 | 35 | 57 | 6-7
Durations(weeks| 6 8 7 12 3 5 7 11 10
)

®)




Activity | DURATION | EST | EFT | LET | LST | TE | REMARKS
1-2 6 0 6 15 9 9
1) 8 0 8 8 0 0 CpP
2-4 7 6 13 20 13 7
3-4 12 8 20 20 8 0 CP
4-6 3 20 23 23 20 0 CP
5-6 5 15 20 23 18 3
3-5 7 8 15 18 11 3
5-7 11 15 26 39 22 7
6-7 10 23 33 33 23 0 CP




OR

IV (a) Explainin detail approximate estimate & detailed estimate. (6)

Preliminary or Approximate or Rough cost estimate:

>

A e 2 7

o

This approximate estimate is prepared for preliminary studies of the various aspects of the work and
also to decide the financial position and policy for administrative approval by competent sanctioning
authority.

In case of commercial projects such as residential buildings, irrigation and power projects that earn
revenue, the probable income is also mentioned and the investment in the project is justified.

If the project is non-commercial, having no direct return, its necessity, utility, prospects in future
and availability of finance etc. are considered before final decision is taken.

This estimate is prepared on the basis of practical experience of carrying out similar works in the
past and their rates.

In this estimate, the approximate cost of all important works such as cost of land, roads, buildings,
water supply, sanitary works, electrification etc. are mentioned separately.

A brief report of the project indicating its necessity, utility and method of arriving at the cost of each
item and the site or layout plan is also enclosed with the estimate.

DETAILED ESTIMATE

This is the accurate method of estimating in which the entire building work is subdivided into
individual items of work

The quantities of each item of works are calculated from the complete set of drawings (i.e. plan,
elevation, sections etc.)

The abstract of the estimated cost is prepared by multiplying the quantities of each of the above
items by the rate of the completion of that item.

The rates of various items of work can be obtained from the ‘schedule of rate’ prepared by the
Government organisation or from analysed rates of item.

In order to make provision for unforeseen expenditure for miscellaneous petty items (for which no
provision is made in the estimate) and contingencies a 3 to 5% of the estimated cost is added to it.

An additional 1 to 2% is also provided for the work-charged establishment i.e. for the salaries to be
paid to the chawkidars, technical assistants, supervisors etc. appointed by the Government (or
owner) to look after the work.

The grand total of all the above cost is known as the total estimated cost of the proposed work.
The detailed estimate is accompanied by the following documents:

A comprehensive report of the proposed work.

General specifications of the work.

Detailed specifications of various items of work.

Detailed working drawings consisting of plan, elevations, sections, details of foundations etc. with
site or layout plan.

Calculation and design of component parts of the work.

Analysis of rates for the items of work not included in the schedule of rate.



(b) The relationship of the activities of a project is given below. Draw the network

and calculate the expected time for each activity, and mark the critical path.

Activities 1-2 1-3 1-4 2-5 3-5 4-6 5-6
Optimistic time (weeks)| 1 1 2 1 2 2 3
Most likely time (weeks)| 1 4 2 1 5 5 6
Pessimistic time (weeks 7 7 8 1 14 8 15

9)




UNIT - 1l
V (a) Explainthe procedure of opening tenders and their scrutiny. @)

= Tender notice

m Tender document

o Tender submission

m Opening of tenders

m Evaluation of tenders

m Acceptance of tender

Opening of tenders

* In case of publicworks, the tenders are opened
at the stated date and time as mentioned in
notice

» The tenders are read aloud by the officer

* A representative of the tenderer should be
presentwhile opening

(b) Explainitem rate contract & piece work contract. (8)

» |ITEM RATE CONTRACT - Also called schedule contract ¢ It is simply a type of contract
where the client pays the contractor based upon the rate for the item of work which the
contractor executed or worked. * The total cost of the work is not specified in this type of
contract. * This system of contract is mainly done in Railway Departments and Public
Work Departments.

» ADVANTAGES - Detailed drawings are not required at the time of awarding contract. ¢
Changes in drawing and specifications can be done as per the requirements. * Payment to
the contractor is made as per the actual work done by him.

» DISADVANTAGES - The owner cannot know the total cost of work until the completion
of the work. * Owner may have financial problems. ¢« An additional staff is required for
taking measurements.

» PIECEWORK CONTRACT - Agreement used for small or petty works. In this



agreement, only the rate of item work is specified. The total quantity of work to be done
and the time duration for work will not be specified in the agreement. There is no security
money, no penalty clause. In case of petty works, valued upto Rs 10000, this type of
agreement is used.This amount is inclusive of cost of materials. If the contractor executes
the work unsatisfactorily, the work can be terminated. The work can be given to another
contractor.

» ADVANTAGES - Urgent and small works can be done without inviting tenders and
contract agreement. Considerable time can be saved. If the contractors delay the work,
materials are of low quality etc, the work can be terminated and given to another contractor

» DISADVANTAGES- Contractors show little interest to do piece works.

OR
VI (a) What are the specifications? Describe the need of specifications. (8)
» Specification is the description of a particular subject.
» An engineering Specification contains all the description of workmanship and materials which
are required to complete the project.
» The quality of materials and workmanship or method of completion of work are described in
specification.
» NEED OF SPECIFICATION -
1. The specification provides clear instructions on project intent, performance and
construction.
It can reference the quality and standards which should be applied.
Materials and manufacturers’ products can be clearly defined.
Installation, testing and handover requirements can be identified.
Classification within the specification can be used to support handover and asset
management.
6. It eliminates the need for information overload on the drawing or model, making
identifying information easier.
7. A specification can support project costing, not only the materials and products but the
performance and workmanship.
8. Along with the drawings, the specification forms part of the contractual documents,
helping minimize project risk and providing support should there be any legal disputes.

(b) Distinguish between EMD & SD. (7)
EARNEST MONEY DEPOSIT

gk~ own

* It is the amount which the contractor must deposit with the department at the time of tender
submission. This is usually 2-2.5% of total estimated cost of the project. It also reduces
unnecessary competition.

SECURITY MONEY DEPOSIT

« After selecting the contractor by accepting the tender, the contractor must deposit an amount called
security deposit which is about 10% of the tender amount including EMD.s This amount is
collected as a guarantee that the contractor will perform the work as per the drawing and
specification and complete the work within time. The security deposit will be refunded to the
contractor after 6 — 12 months.

UNIT- 111
VIl (a) State the functions of trade unions. (7

v" To provide adequate wages, secure better conditions of work and employment, get better
treatment from employers.

v To raise the status of the workers as a part of industry.



To protect labors against injustice.
Promoting welfare measures such as health plans, life insurance bonus, provident fund etc.
To provide legal assistance to workers whenever necessary.

To improve sincerity and disciple among the workers.

AN N NN

To provide opportunity for promotion and growth.
v To protect women workers against discrimination.
(b) Explainany three hoisting equipment used in construction industry. (8)

1. Tower crane

2. Gantry crane

3. Hydraulic crane
1. Tower crane - Extensively used in building projects, specially in high rise construction.
Crane can be erected close to the building and height is large to clear all obstructions.
360-degree swing capacity and electrically powered

2. Gantry cranes - consists of a bridge beam or beams supported at one or both ends by legs
mounted to end carriages is capable of travelling on supporting surfaces or deck levels, whether
fixed or not . has a crab with one or more hoisting units arranged to travel across the bridge.
Overhead cranes used in factories and workshops. It allows the complete freedom by allowing all
movements such as longitudinal, transversal and vertical.

OR

VIII (a) Write brief notes on (i) Stock verification (ii) Indent (iii) Power shovel. (8)

STOCK VERIFICATION

» Executive engineers have to check all the stocks in their divisions at
least once in a year. All store should be counted and inspected by an
officer not below the rank of sub divisional officer.

» All items of stock which are not likely to be required in the following
year should be reported.

» Verification of stock should be carried out from I*' page of stock
register verifying the entries like receipts, issues and other

transactions until all the pages in the register are checked.

» A certificate of verification of stores should be made by the verifyin,
officer and the same should be sent to the executive engineer



v

» INDENT

* An indentis to be filled for buying/purchasingany type of items/materials
which can be boughtfrom any supplier

*  Withdrawalof materialfrom storesis basedon indents

* Particularsregardinghead of account, name of division, name of officer,
name of work and contractorfrom whom the value is recoverable,description
and quantityofitems requiredshouldall be furnishedfullin the indent

Power shovel

= FRONT SHOVEL

L Excavates in upward direction
L Pushes the material away from
machine

L Used to excavate above the
earth surface
- BACKHOFE

L Excavates in downward
direction .

L Pulls the bucket towards
machine and curls the bucket
inwards .

L Used to excavate below the
earth surface.

(b) Write short notes on workmen compensation act. @)

An Act to provide for the payment by certain classes of employers to their workmen of
compensation for injury by accident. It was introduced in 1923. It aims to provide workmen/their
dependents some relief in case of accidents.

However the employer is not required to pay the compensation if the injuries are due to:
o Negligence on the part of a worker by willful disobedience of safety and security regulations
o Influence of drugs or diseases which are not caused because of job.

AMOUNT OF COMPENSATION

In case of death due to injuries, the amount of compensation is 50% of the monthly wages of the
workman multiplied by a relevant factor Or Rs 50000 whichever is more. In case of total
disablement due to injuries, the amount of compensation is 60% of the monthly wages of the
workman multiplied by a relevant factor OR Rs 60000 whichever is more.



UNIT - IV

IX (a) State the principles of safety in construction. (8)

(b)

X  (a)

Every construction project should have a safety department headed by an officer to look
after the safety measures in that project.

Safety measures should start at the planning & designing stage

Safety measures should be included as a clause in contract document

Previous safety record of a contractor should be considered

Provide safety education & training

Government should improve the safety concerns by providing proper inspection

Contractor & trade union shall extend their concern to safety.

Provide Personal protective equipment ( PPE) to workers

List the merits & demerits of 1SO 9000. @)
MERITS —

Increased marketability

Reduced operational expenses
Better management control
Increased customer satisfaction
Improved internal communication
Improved customer service

Attractiveness to investors

DEMERITS

It is not written for any specific industry

Achieving ISO 9000 certification is a costly process, especially for small firms
Heavy emphasis on documentation

Lengthy process

These standards are applicable for specific requirements of a product and are stated in
terms of an established design or specification.

OR

Explain the role of supervisor in prevention of accident (8)

Develop Safety Programs

Eliminate Unsafe Practices and Equipment

Conduct Orientation and Training of Employees

Enforce Safe Work Practices:

Correct Unsafe Conditions:

Investigate Workplace Accidents

Communicate about safety policies to the employees

Monitor health and safety of employees

Provide first aid to the injured persons



o Should maintain suitable rescue equipment in an efficient state
e Provide and enforce the use of personal protective equipment ( PPE )
(b) List the quality standards. @)

IS 13999-1990 : Defines basic and fundamental terms relating to the quality concepts to apply for
products and services. They have direct application to all Indian standards

IS 14000 -1990: provide guidelines for the selection and use of standards on quality management
and quality assurance purposes.It introduces the conformity of the product as per the specified
requirements.

3 models,

IS 14001 — 1990 :
IS 14002 — 1990 :
IS 14003 — 1990 :

IS 14004 — 1990 : provide guidance to all organization on quality management. It provides
guidance on technical, administrative, and human factors affecting the quality of product or
services at all stages. The main objective is to minimize the cost of quality project while
maximizing the benefits



