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DIPLOMA EXAMINATION IN 

ENGINEERING/TECHNOLOGY/MANAGEMENT/COMMERCIAL PRACTICE – 

APRIL 2019 

CONSTRUCTION MANAGEMENT & SAFETY ENGINEERING (5012) 

 

PART A 

1.Organizing is the function of management that involves developing an organizational structure 

and allocating human resources to ensure the accomplishment of objectives. The structure of the 

organization is the framework within which effort is coordinated. 

 

2. (i) Piece work contracts/agreements 

(ii) Lumpsum Contracts. 

(iii) Item rate contracts 

(iv) Percentage contracts 

 

3. Economic order quantity is a technique used in inventory management. It refers to the optimal 

amount of inventory a company should purchase in order to meet its demand while minimizing its 

holding and storage costs. The economic order quantity is just one of many formulas used to help 

companies make more efficient inventory management decisions. One of the important limitations 

of the economic order quantity is that it assumes the demand for the company’s products is constant 

over time. 

 

4. Methods of procuring equipment’s – rental basis – Hire purchase – Outright purchase 

 

5. A core definition of total quality management (TQM) describes a management approach to long-

term success through customer satisfaction. In a TQM effort, all members of an organization 

participate in improving processes, products, services, and the culture in which they work. 

 

PART B 

1. The main features of construction project are: 

(a) Complexity 

(B) Uniqueness 

(C) Mobility of facility 

(D) Seasonality of labour force 

 

2. Project crashing: it is the absolute minimum possible time associated with crash cost. Crash time 

imposes the condition that the duration cannot be further reduced even after expending the extra 

resources to any extent.  

Cost slope on an activity= (crash cost- normal cost) / (normal time - crash time)  
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3. Departmental Execution of Works: 

In certain cases, works are carried out by departmental execution by direct employment of labour. 

Required skilled and unskilled labour are appointed depending on the nature of work and the 

urgency of work. When the works are to be completed immediately, this method is more suitable) 

All the materials required for the construction are arranged by the department. Department Officers 

shall have to execute the work so as to complete with in the expected time. They have to watch 

that no wastage of material occurs during the progress of work. 

 

The work done through labour is of superior quality as better quality materials are arranged by the 

department. The overall construction cost is also less as no profit is to be paid on the cost of 

materials. 

 

This type of carrying out the works is necessary in the case of emergency works like flood 

protection works, Cyclone relief works etc., Details of work done and their measurements are 

entered in Measurement Book before making the payment. 

 

4. (A) First and final Payment. 

 

(b) Final Payment 

 

(c) Intermediate Payment 

 

(d) Part and final Payment. 

 

(e) Advance Payment: 

 

(f) Secured Advance Payment. 

 

(a) First and Final Payment: First and final bill form 24 is used for making payments both to 

contractors for work and to the suppliers when a single payment is made for a job on its completion. 

A single form may be used for making payments to several payees, if they relate to the same work, 

and are billed for at the same time 

 

(b) Final Payment: Final payment is made on running account of work after its satisfactory 

completion. Final payment is also made on termination of contract and in full settlement of the 

account due to contractor. This has be passed by the Divisional Engineer. If the work carried out 

by the contractor is not up to the specifications, the Executive Engineer has the power to terminate 

the contract and re-allot the work to another agency even before settling the account of the previous 

contractor. The work completed by the first contractor should be entered in the M-Book and check 

measured by the sub divisional officer. 
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From the final payment made to the contractor, the total advances made to him in the running 

account bills or other recoverable payments shall be deducted, 

 

(e) Intermediate Payments: Intermediate payments are made to the contractor in accordance with 

his contract agreement. No details of work done need be given in the case of item 3 of part and 

Account of Work in the prescribed bill form. Details of measurements should however be given 

in the case of items 1 and 2 of this part of the bill form. Reference should also be given to the 

numbers and pages of the measurement books in which the measurements are recorded. 

 

(d) Part and Final Payment: After completing the work as per the drawings and specifications, the 

final bill is prepared and deductions shall be made for all the part payments made on running 

account bills. This type is a common practice in K-2 Contract. 

 

(e) Advance Payments and Secured advance 

 

5. Labour Welfare: 

 

Welfare includes anything that is done for the comfort and improvement of employees and is 

provided over and above the wages. Welfare helps in keeping the morale and motivation of the 

employees high so as to retain the employees for longer duration. The welfare measures need not 

be in monetary terms only but in any kind/forms. Employee welfare includes monitoring of 

working conditions, creation of industrial harmony through infrastructure for health, industrial 

relations and insurance against disease, accident and unemployment for the workers and their 

families. Labour welfare entails all those activities of employer, which are directed towards 

providing the employees with certain facilities and services in addition to wages or salaries. 

 

Labour sector addresses multi-dimensional socio-economic aspects affecting labour welfare, 

productivity, living standards of labour force and social security. To raise living standards of the 

work force and achieve higher productivity, skill up gradation through suitable training is of utmost 

importance. Manpower development to provide adequate labour force of appropriate skills and 

quality to different Sectors is essential for rapid socioeconomic development. 

 

6. Surplus Stores: 

 

All surplus stores will be divided into two classes (1) Serviceable (2) Unserviceable. When stores 

including tools and plant of any kind become Unserviceable, a report thereof must be made in the 

survey report form. All unserviceable articles should be sold in the public auction with the sanction 

of the competent authority. 
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All serviceable surplus materials at site of work which have been completed, abandoned or stopped 

indefinitely if useful on other works within a reasonable time should be transferred to works in 

progress or brought on to stock account. 

 

Write Off: 

 

When stores of any type become unserviceable a report is immediately made on Form 18 Survey 

Report of stores. This should be done at once on discovery of the fact, as it 6. is desirable to avoid 

keeping worthless materials on stock. In the report all proper explanations must be given including 

the period in which the articles have been in store or in use, and the cause of deterioration must 

also be stated.  

This report should be sent to the competent authority for obtaining further orders. The stores are 

written off after a sanction to that effect is obtained and an entry made in the store records reducing 

the balance by the quantity written off, giving reference to the sanction. 

 

Losses of stores should be immediately investigated. In the case of serious losses, a departmental 

enquiry may be held. The losses are made good either by recovering the cost or by writing off. In 

all such cases, the authority to write off should be obtained on a Survey Report'. In Public Works 

Department Executive Engineer is authorised to write off the unserviceable stores after preparing 

'Survey Report'. 

 

7. Merits of ISO 9000 Series of Standards: 

 

1. It is procured by people who are very well conversant with the problems and failures occuring 

in industries the clauses indicate these points in very objective manner. The notes in the standard 

are non-mandatory and no supplementary comments are required. 

 

2. These are the standards, wherein specifications for Quality System is provided. 

 

3. There is little dictatorial in standard. Rarely does it provide a condition. In most cases it requires 

the company to establish its own procedures. 

 

4. These standards have gone to great extent from the traditional confines of metal cutting industry 

and now can be applied with minimum interpretation, to food process, service industries, hospitals, 

financial Institutions etc.  

 

Demerits of ISO: 9000 Series of Standards: 

 

1. ISO 9000 series of standards for quality assurance were not written for any specific industry. 

2. These models are generic in nature and are intended to apply to all industries or to every activity.  
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3. Every industry has to consider it as generic in nature, so some people take it as a great source 

of wisdom  

 

4. These standards do not dictate the method of implementing the requirements. 

 

5. Also, these standards are applicable in contractual situations when conformance to specified 

requirements is to be assumed during all stages of production cycle. 

  

      

PART C 

 

III (A).1.Construction Stages: 

 

Every construction work has the following distinct stages: 

 

i. Briefing stage 

 

ii. Designing stage 

 

ii. Tendering stage 

 

iv. Construction stage, and 

 

v. Commissioning stage 

 

(1) Briefing Stage : This is also called the "Report stage".In this stage, different ideas given by 

individuals are studied with respect to cost and benefit in order to establish the economic viability 

or social utility of a project. For this purpose, both technical and non-technical investigations 

carried out so that alternative proposals can be given due consideration.  

 

(ii) Designing or Planning Stage: It is very important stage in the field of construction because any 

modification in the project after this stage will be highly expensive. The purpose of this stage is to 

complete the project summary, determine the method of construction, and estimate the cost of the 

project, by preparing working drawings, specifications and other arrangements required for 

inviting tenders. 

 

(iii) Tendering Stage: The main purpose of this stage is to invite tenders from the contractors for 

the construction work and to award the contract. During this stage, the department enters into a 

firm commitment regarding the project expenditure and hence the procedures of construction are 

carefully defined. It is necessary that contract documents be prepared with utmost care by 
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experienced people as this becomes a legal document. The project management exercises control 

of the work based on terms and conditions described in the contract documents. 

 

(iv) Construction Stage: This stage involves the execution of construction work as per the designs, 

drawings: specifications and within the agreed limits of cost, time and specified quality. The 

construction work has to be carried out in a planned manner to prevent wastage of manpower, 

material and machinery and to avoid any disruption of project schedule 

 

(v) Commissioning Stage: The commissioning stage is the transition between the construction and 

final taking over of the structure For large and complicated construction works, it is common 

practice to do commissioning in several stages. The commissioning stage must be planned well in 

advance.  

 

(B) Salient Features of Bar Chart: 

 

(i) The chart is simple to prepare and interpret. 

(ii) Each item of work (activity) is shown separately. 

(iii) Modification to the chart as on required basis can be carried out easily 

 

III (b) Shortcomings of Gantt Bar Charts: Gantt-Bar chart has some limitations in practice and it 

does not help the controller in many matters. Following are the main short comings of Gantt-Bar 

chart. 

 

(i) The sequence of activities is not clearly defined. 

 

(ii) The various activities are inter-dependent. 

 

(iii) Non-control on progress of the work. 

 

(iv) Uncertainties. 

 

(v) Interdependence of tasks makes it necessary to pay equal attention to all items of work. 

 

(vi) The chart is suitable only for simple and small jobs. 
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IV (A) 

 
 

(b).Administrative Approval or Sanction: 

 

Formal acceptance of the proposed work or project by the competent authority is called 

administrative approval of the work. It is the duty of the concerned department. This approval is 

given on the basis of approximate estimate and preliminary plans as are necessary to support the 

proposal. After the administrative approval is given the engineering department takes up the work 

and prepares detailed designs, plans and estimates. 

 

The administrative approval is also taken on the modification of proposals originally approved and 

where there is material deviation though the cost of the same may be covered by saving on other 

items. 

 

Technical Sanction: 

 

For every work proposed to be carried out except petty works, a properly detailed estimate must 

be presented for sanction by the competent authority of the engineering department and is known 

as technical sanction. This sanction guarantees that the proposals are structurally sound and the 

estimates are accurately prepared based on adequate data. In case of original works, the counter 
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signature of the local head of the department should be obtained in the plan and estimate before 

technical sanction is accorded by the engineering department. After the technical sanction of the 

estimate is given the work is taken up for construction. If subsequent to the grant of technical 

sanction, material or structural alterations are contemplated, the orders of the original sanctioning 

authority should be obtained.  

 

V. (A) the tender notice should cover the following: 

 1. Estimated cost of work put to tender and category of contractor entitle to tender. 

 

2. The time limit and place of tender documents made available for inspection and to obtain blank 

tender forms, also the amount, if any to be paid for such forms of tender. 

 

3. The place and date on which and the time when tenders are to be submitted and are to be opened. 

 

4. The amount of earnest money and mode of payment and nature of the security deposit required 

in the accepted tender 

 

5. With whom or what authority the acceptance of the tender will rest. 

 

6. Name of the authority or department inviting tenders 7. Name of work and its location. 

 

8. Estimated cost and time of completion 

 

9. Validity of tender etc. 

 

(B) in some circumstances, it may not be possible to take the measurements when they are finished 

or such items of works are completed. In such cases the measurements are to be taken and recorded 

before starting the work. Such measurements are known as Pre-Measurements. 

 

Some of the cases where Pre-Measurements are taken are listed below : 

 

(i) Steel reinforcement in R.C.C work: Before concreting is done in all R.C.C. works it is necessary 

to measure the quantity of reinforcement provided, since no measurements can be taken when the 

work is completed. 

 

(ii) Jungle clearance and Silt clearance: Measurements of all jungles to be cleared, whether the 

jungle is solid or in patches shall be recorded by the engineer incharge before starting the work. 

Similar procedure is adopted in clearance of silt in canals/tanks. 

 

(iii) Road Works: Before taking up any road project, it is necessary to deposit broken stone, sand, 

gravel etc., along the sides of the proposed road. Also it is not possible to take the measurements 
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of such broken stone, sand, gravel etc., when they are used in laying and finishing road surface. 

Hence it is necessary to make stacks of such material and measurements are taken before they are 

used in the work. 

 

Check Measurement of Works: 

 

The object of check measurement is to detect errors in measurements and to prevent fraudulent 

entries. Check measurements should therefore be conducted on such items: 

(a) Which appear obviously incorrect. 

(b) Which would be more easily susceptible of fraud.  

(c) Which would more seriously affect the total amount of the bill if inaccurate: The entry 

"measured in my presence" by a sub-divisional Officer cannot be accepted as check measurement.  

 

 

(VI) (a)Types of Bills : 

 

The authorised forms of bills and vouchers are of the following: 

 

(a) First and Final bills (F & F Bills) - Form 24 (PWD VI-69) 

 

(b) Running Account bills A Form 25 (PW.D VI-70)  

 

(c) Running Account bills C - Form 27 (PW.D VI-74) 

 

(d) Lumpsum Contract Bills - Forms 27-A and 27-B(PW.D VI-75 (a) and 75 (b) respectively). 

 

(e) Hand receipt - Form 28 (CF 476). 

 

VI. (B) Supervision: 

 

1. Supervision is required to verify the standards of materials, quality of workmanship with that of 

specifications and drawings, 

 

2. To check the process of construction practices followed in the work. 

 

3. To reject the substandard materials and to be careful in recommending substitutes. 

 

4. To assist the contractor in the interpretation of the contractor documents by regular consultation. 

 

5. To maintain good co-ordination among different agencies connected to the work. 
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6. To check any mistakes or errors that are observed in the drawing or designs and necessary steps 

should be taken to rectify such mistakes as early as possible. 

 

7. To have regular check over the control of cost and should be seen that no extra cost is incurred 

in completing any item of the work. 

 

8. To check the progress of work as per the schedule and all necessary steps should be taken to 

avoid slow progress of work.  

 

VII (A) A trade union or labour union is an organization of workers who have banded together to 

achieve common goals such as protecting the integrity of its trade, achieving higher pay, increasing 

the number of employees, and better working conditions. The trade union, through its leadership, 

bargains with the employer on behalf of union members and negotiates labour contracts (collective 

bargaining) with employers. The most common purpose of these associations or unions is 

"maintaining or improving the conditions of their employment". 

 

This may include the negotiation of wages, work rules, complaint procedures, rules governing 

hiring, firing and promotion of workers, benefits, workplace safety and policies. The agreements 

negotiated by a union are binding on the rank and file members and the employer and in some 

cases on other non-member workers. Trade unions traditionally have a constitution which details 

the governance of their bargaining unit and also have governance at various levels of government 

depending on the industry that binds them legally to their negotiations and functioning.  

  

(B) Cranes are classified as follows depending upon the type of mobile units on which they are 

mounted 

 

(i) Hydraulic cranes 

 

(ii) Tower cranes 

 

(iii) Gantry cranes 

 

Derrick cranes: This consists of a mast supported by number of guys or trussed structure. This 

can revolve through 360, so that revolving base structure is not obstructed by the guys. The crane 

is operated by diesel engine or by electric motor Mobile cranes: These are cranes mounted on 

pneumatic tyred trucks or on crawler tractor chassis. ON rough terrain crawler mounted trucks are 

suitable for operation with a small area 

 

mad
inpoly.

co
m



Whirler cranes: This crane is a combination of stationary and mobile unit. This combines the 

advantages of long boom of derrick crane and mobility of the mobile crane. An outer from work 

is provided to the rotating structure. The boom is attached to the front end of this form work. The 

counter weight is provided at the rear end. On diagonally opposite comers of the base, two separate 

motors are provided which gives movements to the central shaft 

 

Hydraulic cranes: These cranes have varying lengths of boom which can be increased or 

decreased accordingly. Slewing, derricking and hoisting operations can be carried out 

simultaneously. Each operation is controlled by separate hydraulic system. For operating the crane 

separate engine is provided. Generally this crane is truck mounted. 

 

Tower cranes: This type of crane is mainly used for erection of very tall industrial ; and residential 

buildings, This crane is also used for loading and unloading very heavy structural members. 

 

Gantry cranes: They are overhead cranes used in factories and workshops. This type of crane 

allows the complete freedom in the work shop by moving the componentes to the place of assembly 

longitudinally. Transversely and vertically. 

 

VIII A) the term 'Stores' generally applies to all articles and materials purchased or acquired for 

the use of departmental works. It includes issuable articles, articles of dead stock of the nature of 

plant, machinery, instruments, equipment’s, fixtures etc. 

 

Classification of Stores: 

 

The departmental stores are mainly divided into following 

 

Types: 

 

(i) Stock or general stores 

(ii) Tools and Plant 

(iii) Road metal 

(iv) Materials charged direct to works. 

 

(i) Stock: Items of common use in construction work, such as cement, steel rods, joists, A.C. Sheets 

etc. are kept in the stock of a division and are issued as and when required for the execution of 

works. 

 

VIII B) Types of dozer 

Bulldozer 

Angle dozer 
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Cable controlled  

Hydraulic controlled 

 

Bull dozers are used for 

 

1. Cutting bushes, trees etc. for land clearing. 

 

2. Stripping of topsoil that is unsuitable as fill mateiral or stable sub-grade. 

 

3. Opening up Pilot roads through hilly and rocky terrain. 

 

4. Shallow excavation. 

 

5. Grading 

 

IX) (A) Causes of Accidents: 

 

There are many possible causes of accidents which can be grouped as follows. 

 

1. Planning, organisation 

 

(a) Defects in Technical planning.  

 

(b) Fixing unsuitable time limits. 

 

(c) Assignment of work to incompetent contractors. 

 

(d) Insufficient or defective supervision of the work. 

 

(e) Lack of co-operation between different trades. 

 

2. Execution of work 

 

(a) Constructional defects. 

 

(b) Use of unsuitable materials. 

 

(c) Defective processing of materials. 
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3. Equipment 

 

(a) Lack of equipment 

 

(6) Unsuitable equipment 

 

(c) Defects in equipment 

 

(d) Lack of safety devices or measures 

 

4. Management and conduct of work 

 

(a) Inadequate preparation of work 

 

(b) Inadequate examination of equipment 

 

(c) Imprecise or inadequate instructions from supervisor 

 

(a) Unskilled or untrained operatives 

 

(e) Inadequate supervision 

 

5. Workers behaviour 

 

(a) Irresponsible acts. 

 

(6) Unauthorised acts 

 

(c) Carelessness. 

 

Effects: loss of human life, permanent or temporary injuries to workers, loss or damage of 

materials and equipment’s, loss of time in completion of work and compensation.  

 

IX b) 1. Organising, managing and assuming the risks of an enterprise 

 

2. Having complete picture of the enterprise, taking bold steps to establish an enterprise, co-

ordinating the various factors of production to give it a start. 

 

3. Owning an enterprise by contributing the capital and skills with a capacity to bear the risk of 

uncertainities in running the enterprise 
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4. Having ability to evaluate business opportunities, gathering the required resources to make an 

advantage of them. This also includes initiating appropriate timely action to achieve success. 

 

5. Having an ability to innovate and becoming the major factor of production 

 

6. Decision taking regarding what to produce, how to produce, where to produce and for whom to 

produce 

 

7. Mobilising other factors of production like, land, labour, capital, organisation and finally 

initiating the production process. 

 

X A) Role of small business organization in national growth 

(i) Employment generation 

(ii) Mobilisation of resources and Entrepreneurial skills 

(iii) Equitable distribution of income 

(iv) Regional dispersal of industries 

(v) Provide opportunities for development of technology 

(vi) Indigenisation 

(vii) Promotes export 

(viii) Support the growth of large industry 

(ix) Better industrial relations 

 

X B) IS 13999-1990 : 

This standard defines basic and fundamental terms relating to the quality concepts to apply for 

products and services. 

IS 14000 - 1990: 

This standard provides the guidelines for the selection and use of series of Indian Standards on 

quality systems to be used for internal quality management and external quality assurance 

purposes. 

IS 14001 : 1990 : 

This standard is applicable when conformance to the specified needs is to be assured by the 

supplier throughout the whole cycle - from design to servicing. 

IS 14002 : 1990 : 

This standard is for use when the specified requirements for production are stated in terms of an 

already established design or specification. 

IS 14003 : 1990: 

This standard applied to situations when only the supplier's capabilities for inspection and tests on 

the product supplied can be satisfactorily demonstrated. 
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