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FOREWORD 

This training standard specifies the practical training that shall be given to apprentice in one of the occupations categorized for apprenticeship training in accordance with provisions of the National Apprenticeship Act, No. 49 of 1971.

The National Apprenticeship Board was established by the Act to formulate, implement, and supervise a scheme of training to cover each category of apprentices.  In addition, employers are required, under section 47 of the Act, to make suitable arrangements in their establishments for the practical training of all apprentices under their charge in accordance with training programmes prescribed by the Board. In order to facilitate efficient and effective discharge of these responsibilities by the Board and employers, the Board established a Committee to formulate this comprehensive scheme and standard of training. 

The Committee was made up to representatives of public and private sector employers, trade unions, Government Departments and the Board, who posses high levels of competency in the work processes of the occupation or in vocational training. Deliberations of the Committee were assisted by analysis of the work processes in representative establishments which were performed co-operatively by technical personnel of the establishment and of the Board.  The training standard therefore, reflects the skill and knowledge that representative employers required skilled personnel in the occupation to possess. 

The training standard has been amended by the National Consultant in Civil Engineering under the aegis of the UNDP / ILO Apprenticeship Training Project. 

This standard will be kept under continuous review and will be further amended as technological development produces significant changes in skill and knowledge requirements of the occupation.  Nevertheless any suggestions for improvement will be welcomed.

Sincere appreciation is extended to employers and their personnel for generous contributions of technical advice and assistance and to members of the Committee for the diligent exercise of care and effort in the formulation of this training standard. 
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THE TRAINING STANDARD PREPARED BY THE ABOVE COMMITTEE IN JUNE 1984 HAS BEEN AMENDED IN APRIL 1985 BY MR. L.S.DE SILVA, NATIONAL CONSULTANT IN CIVIL ENGINEERING , WITH THE PARTICIPATION OF DR. R.J. ECKHARDT, ADVISOR ON TRAINING, ON TRAINING, ON BEHALF OF THE UNDP / ILO PROJECT ON ‘ASSISTANCE TO APPRENTICESHIP TRAINING” THIS TRAINING STANDARD HAS BEEN ACCEPTED BY THE CURRICULUM AND EVALUATION DIVISION OF THE NATIONAL APPRENTICESHIP BOARD, AND THE ADVISORY COMMITTEE OF THE TECHNICAL TRAINING INSTITUTE, KATUNAYAKE OF THE NATIONAL APPRENTICESHIP BOARD.

TRAINING STANDARD
SPECIAL APPRENTICES IN THE FIELD OF CIVIL ENGINEERING 
1.
Objectives of the Training Programme
Special Apprentices in Civil Engineering are defined as persons undergoing a special scheme of apprenticeship training in establishments, engaged in the construction of buildings, bridges, harbours, canals, railways, roads, water supply, drainage and irrigation schemes etc., with the objective of qualifying for employment in appropriate grades of supervisory or management positions in such establishments. The objective of this training programme is, therefore, to provide organized and systematic broad based practical training and experience in the work processes involved in the construction of buildings, bridges, harbours, canals, railways, roads, water supply, drainage and irrigation schemes etc., combined with the related instruction mechanical education and supervisory and management training necessary for special apprentice to acquire the competencies required for such employment. 
The apprentice is expected to cultivate his powers of observation and make use of the facilities provided to acquire the maximum possible skill and knowledge in each aspect of training as specified under the minimum level of performance stated against each item of the training standards. 

During the period of training, it is vital that the apprentice should be fully occupied at all times, and wherever possible and appropriate, he should actually and actively engage him-self in the work rather than be content to merely watch other people work. 
It may not be possible for each and every apprentice to be provided with facilities to cover all aspects of training as envisaged in the training standards. However, opportunities will normally be provided to cover a substantial part of the training standards, and apprentices should make every effort to learn as much as possible, and benefit to the maximum from the training provided. 

2.
Occupation Definition :

The special apprentices in this category on their completion of training are expected to be able to perform the following functions –

1. Reading and interpretation of drawings, taking off quantities from drawings and works preparation of sketches and drawings.

2. Preparation of Bills of Quantities and basic rates.

3. Inspection and checking of building materials received from suppliers to ensure quality standards are maintained.

4. Interpretation of specifications and preparation of programmes of work schedules.

5. Preparation of materials, manpower and plant schedules and procurement of materials organization, of labour and obtaining plant and machinery.

6. Assigning of duties to subordinates.

7. Carrying out preliminary surveys and site investigations and setting out works.

8. Supervision of construction work in progress to ensure compliance with specifications.

9. Exercise of control over the expenditure in relation to the estimates.

10. Exercise of control over the progress of the work in relation to the programme.

11. Recommending measures to improve production methods, equipment, performance and quality of product and suggesting changes in working conditions and use of equipment to increase efficiency. 

12. Analysis and resolution of site problems.
13. Establishing and maintaining good relations with the management public, labour and trade unions.

14. Establishing communication between the management and subordinate staff and presenting machinery and the execution of works.

15. Administering safety methods and accident preventive systems in the operation of plant and machinery and the execution of works.

16. Recommendation of initiation of personnel action in matters such as promotions, transfers, discharges and disciplinary measures. 

3.
Special Personal Qualities, Abilities and Interests Requires for the Occupation:
The special personal qualities, abilities and interests required for success in the occupation, in addition to the general qualifications for entry into apprenticeship and general aptitude for Civil Engineering are as follows –

1.
Interests  :
Mathematics, science and graphics ; work with hands, tools and machines; human contact and inter-relationship; Civil Engineering projects.

2.
Temperament :

Patience, perseverance, flexibility and determination; adjustment to frequently changing variety of duties; to work under high stress; working alone or with others; to work precisely within set limits of accuracy; gaining and retaining the confidence of people. 


3.
Cognitive Abilities :

Form, depth and spatial perception; colour discrimination; memory for details; correct reception,  interpretation and transmission of oral, written and graphic communications; to plan work sequence; paying attention to detail and accuracy of workmanship; learning and applying Civil Engineering theory and practices. 
4. Psychomotor Abilities :
Eye-hand-foot co-ordination, hand and finger dexterity and touch discrimination. 


5.
Physical Stamina and Dexterity 
Ability to physically perform the work of the discipline as a technician, by demonstrating capability in lifting and carrying customary weights, stooping, crouching, kneeling, reaching, pushing and pulling : tolerance of working conditions that may include –

Work inside and outside :


Poor visibility and cramped quarters :

Grease, dirt, noise, vibration, fumes, heat :


Hazards of cuts, bruises, burns, strains 


Under emergencies 

4.
Responsibilities of Employers and Apprentices :
The responsibilities of employers and apprentices, in addition to those that may be prescribed in the National Apprentice Act, gazette Regulations and Contract of Apprenticeship, are as follows-
Employers 

1. Provision of suitable workshop facilities, tools and equipment, supplies and materials, instruction by competent personnel and work experience for apprentices to acquire the skill, knowledge and attitudes required for successful employment.
2. Timely rotation of apprentices through the modular units and tasks specified in the training standard.

3. Supervision and evaluation of the progress in practical training and work of every apprentice, maintenance of prescribed apprentices training and progress records and submission of such records for inspection by authorized personnel of the National Apprenticeship Board. 

4. Release of apprentices during normal working hours for related theoretical instruction and such other activities as may be authorized by the National Apprentices Board.

Apprentices 
1. Compliance with employer’s rules, regulations and orders related to procedures, hours and condition of work, safety, discipline, personal conduct and all other matters not contravened by provisions of the National Apprenticeship Act and Regulations;
2. Diligent and satisfactory attention to and performance of work assigned by employers with due regard for the employer’s facilities and equipment, tools and machinery supplies and materials, products, time and costs, work practices and customer relations;
3. Satisfactory attendance and progress in practical training, related theoretical instruction and other prescribed activities ; maintenance of prescribed training diaries and other records; and submission of such record for inspection, and verification by authorized personnel of employers and the National Apprenticeship Board. 
4. Attendance at appointed time and place for periodic attainment tests and final examinations as approved or prescribed by the National Apprenticeship Board.

5.
Duration and Schedule of Training and Instructions :

(The duration of Special Apprenticeship Training in the field of Civil Engineering shall be)

1.
Three years made up of one year after Basic Instructions and 2 periods of one year each after General and Specialized Instructions at the T.T.I. Katunayake.

2. The duration of instruction shall be 6 months for Basic and 3 months each for General and Specialized.

3. Each year shall consists of 44 weeks or a minimum of 220 working days, each working day being of 08 hours duration.

4. Credit for previous training and / or experience and / or related instructions may be granted at the discretion of the Direction of Apprenticeship.

6.
Probationary Period :

The first six months of the first year of apprenticeship shall be considered as the probationary period.

7.
Qualifications for Entry : 
The qualifications for entry into Special Apprenticeship Instructions and Training in the field of Civil Engineering are as follows - 

7.1        Age 
-
No less than 18 or more than 22 years of age. However the 

upper age limit will not apply in the case of 5.4 above.

7.2
Educational Qualifications :
7.2.1.
 A pass at GCE (O/L) Examination in 6 subject sin one sitting including language or literature (Medium of Instruction) and a minimum of three credit passes, two of which should be in  physics and Pure Mathematics. Preference will be given to those who have passed in Advanced Mathematics, Applied Mathematics, and Geometrical and Mechanical Drawing.
OR

7.2.2. A pass at NGGE Examination in 8 subjects in one sitting including Language (Medium of Instruction) and a minimum of three “B” Grade passes, two of which should be in Science and Mathematics. Preference will be given to those with at least “C” Grade pass in Pre-Vocational I and Pre Vocational II.

OR 

7.2.3. A pass at GCE (O/L) Examination – Inerim, in 6 subjects in one sitting including language (Medium of Instruction) and a minimum of three credit passes two of which should be in Science and Mathematics. Preference will be given to those with at least a credit pass in Pre-Vocational Studies.
OR

7.2.4. A pass at GCE (O/L) Examination – new syllabus, in  6 subjects in one sitting including (language Medium of Instruction) and a minimum of three credit passes two of which should be in Science and Mathematics. Preference will be given to those with at least a credit pass in Technical Studies.

7.3. Physical Fitness –    Satisfaction of the minimum standards of physical fitness 

prescribed in Regulation No. 9 of the National Apprenticeship Regulation No. I of 1973.

8. Contract of Apprenticeship :
A contract of apprenticeship will have to be signed by or on behalf of the apprentice and the employer. This has to be registered with the Director of Apprenticeship.

9. Monitoring and Assessments :
Apprentices will be inspected and monitored during the period of industrial training by personnel authorized by the Director of Apprenticeship. Every apprentice shall appear for periodic and final attainment tests both in Practical and Theory. These tests will be as prescribed by the National Apprenticeship Board, and conducted by duly constituted boards and panels, appointed by the Director of Apprenticeship. 

10.
Certificate of Proficiency :


The National Apprenticeship Board will award its Certificate of Proficiency in the  field of Civil Engineering to apprentices who –



Attend a minimum period of 04 years of industrial training and instructions, establish satisfactory records of conduct, attendance and performance in all phases of instruction and industrial training and practice. 



Obtain pass marks in all tests and examinations approved or prescribed by the National Apprenticeship Board.

Satisfactory completion of instructions and inplant training, and obtaining the Certificate of Proficiency, may entitle the Apprentice to enroll himself as a student Member of the Institution of Engineers, Sri Lanka in terms of the rules and regulations of the Institution then in force.

11.  Levels of Performance : 


Level 01
Basic knowledge and understanding 


Level 02   Good knowledge and understanding and performance ability at basic level, 




where applicable

     Level 03
Thorough knowledge and understanding and  good performance ability, 

where applicable.

12.  Abbreviations :

       MU  
-
Modular Unit 
       MES
-
Module of Employable Skills 

       LP 
-
Level of Performance 

       CB
-
Building and Structural Engineering 

       CH
-
Highway and Railway Engineering 

       CW
-
Water and Environmental Engineering 

(ii).
HIGHWAY & RAILWAY  ENGINEERING

INDEX OF TRAINING MODULES

PHASE I – BASIC TRAINING

	MES
	MU
	
	DURATION 

IN WEEKS
	PAGE

	CH 01

CH 02 

CH 03 


	01

02

03

04

01

02

03

04

01


	Familiarize With Site Work 

Orientation to Work Site 

Familiarize with Site Clearing 

Practise Setting Out 

Familiarize with Excavation and Filling 

Familiarize With Foundation And Superstructure Work 

Familiarize with Foundations 

Familiarize with Superstructure 

Practise Brick Masonry Work 

Practise Stone Masonry Work 

Familiarize with bench carpentry 

Pratise Bench Carpentry / Saw Mill 


TOTAL 
	12
24
12
48

	30

30

30
31

31
32
32
32

32

33
34

34


(i).
HIGHWAY & RAILWAY  ENGINEERING

INDEX OF TRAINING MODULES

PHASE II – GENERAL  TRAINING

	MES
	MU
	
	DURATION 

IN WEEKS
	PAGE

	CH 04

CH 05 

CH 06

CH 07


	01

02

03

04

01

01

02

03

04

01
02

03


	Familiarize with other Superstructure Work 

Plaster and Render  

Practice Formwork  

Practice Structural Steel / Reinforcement Work 

Practice Concrete Work  

Familiarize With  Building Carpentry 

Practice Building Carpentry 

Familiarize with Mid-Managerial and Administrative Functions  

Familiarize with Mid-Managerial Functions 

Familiarize with Detailing of Duties and Handling of Labour 

Develop and Maintain effective Communication in Work Site 

Acquaint with Personnel Functions 

Introduction to Road Work or Rail Track Work 

Familiarize with Tools, Equipment & machinery used in road of rail track work 
Practice setting out road or rail track traces 

Acquaint with routine road or rail track maintenance work 


TOTAL 
	20
20
04
04
48

	35
35
35
36
36
37
37
38
38

38

39

39

40

40

40

40




(ii).
HIGHWAY & RAILWAY  ENGINEERING

INDEX OF TRAINING MODULES

PHASE III – SPECIALIZED TRAINING 
	MES
	MU
	
	DURATION 

IN WEEKS
	PAGE

	CH 08
CH 09
CH 10
CH 11
CH 12


	01

02

03

04

01

02

01

02

03

01

02

03

01

02

03

04
	Familiarize with Road Work 

Familiarize with Basic Road Functions, Survey, Geometric Design  & Layout of Roads
Familiarize with Elements of Prevent Design 

Familiarize with Techniques of Road Construction.

Familiarize with Bridge Work 

Orientation to Work Site 

Familiarize with Bridge Construction/Maintenance 

Familiarize with Pile Driving 

Orientation to Work Site 

Prepare for Pile Driving 

Pile Driving 

Familiarize with Quarrying 

Orientation to Work Site 

Prepare for Quarrying 

Quarrying 

Familiarize with Railway Track Work 

Familarize with Basic Track Functions, Survey, Design and Layout of Rail Tracks.

Familiarize with elements of Rail Track Design 

Familiarize with Techniques of Track Construction 

Total
	06
Optional with CH 12

06
06
06
06
24


	41

41

41

41

42

42

42

43

43

43

43

44

44

44

44

45

45

45

45

45




Note : 
As per the syllabi revision in 1999 specialized industrial training duration has been reduced from 01 year to 06 months. Accordingly the duration for specialized industrial training has to be reduced from 44 weeks to 22weeks.    

(ii).
HIGHWAY & RAILWAY  ENGINEERING

INDEX OF TRAINING MODULES

PHASE I – BASIC TRAINING 
	MES
	MU
	ITEM NO
	PRACTICE
	WKS
	LP

	CH 01

CH 01

CH 01


	01

02
	01

02

03

04

05

01

02

03

04

05

06

07


	FAMILIARIZE WITH SITE WORK 

Orientation to Work Site 

Identify site location, layout, environment and external services facilities Establish boundaries.

Identify work site and health hazards (eg. In using machinery and equipment from fire, electrical shocks, flooding, lifting and falling objects, dust, poisonous insects and reptiles, improper foods and water) 

Identify safety measures and precautions for hazards in 02 (eg. First aid practices, operation of fire extinguishers, handling of explosives, erection of hoardings and warning boards, use of helmets)

Identify types and specific purposes of tools, equipment and machinery used in work site. 

Identify demolitions, and salvageable materials 

Familiarize with Site Clearing 

Investigate for apparent and hidden under ground / overhead power and telecommunication lines, water or sewerage pipes or ancient ruin and objects of archaeological interest.

Study plans and layout to confirm that structure / construction complex can be accommodated within the land area.

Ascertain whether desires structure is in accordance with requirements of local authority.

Identify economic methods of uprooting shrubs trees and disposing of boulders and other hindrances from site.

Dispose of remaining stubs, roots, rocks, and other debris from site.

Identify potential risks to neighbouring building and structures.

Identify means of draining surface water from site. 


	12
	03

03

03

03

03

02

02

02

02

02

02

02




(II).
HIGHWAY & RAILWAY  ENGINEERING

INDEX OF TRAINING MODULES

PHASE I – BASIC TRAINING 
	MES
	MU
	ITEM NO
	PRACTICE 
	WKS
	LP

	CH 01

CH 01


	03

04
	01

02

03

04

05

06
01

02

03

04

05

06

07
	Practice Setting Out 

Read and interpret setting out plans 

Identify locations for temporary sheds, offices, canteens, toilets, depots, areas to be fenced and security posts.

Check for approval from local authority before commencement of work.

Identify and select survey instruments such as chains, survey poles, tapes, leveling instruments and theodolites.

Establish centre liens in relation to layout.

Set out for excavation, piling etc., according to plan.

Familiarize with Excavation and Filling 

Identify types of soil 

Investigate site and ground conditions (eg. Topography, ground water table, incidences of flooding).

Record levels of areas to be excavated.

Identify methods, machinery and equipment for excavation and compaction.

Level excavated areas using leveling instruments.

Familiarize with the filling and compaction in layers at areas to be filled. 

Identify precautions in excavation (eg. Timbering and shoring).


	
	03

03
03

03

03

03

03

03

03

03

03

03

03




(ii).
HIGHWAY & RAILWAY  ENGINEERING

INDEX OF TRAINING MODULES

PHASE I – BASIC TRAINING 

	MES
	MU
	ITEM NO
	PRACTICE 
	WKS
	LP

	CH 02

CH 02

CH 02

CH 02 


	01

02

03
	01

02

03

04

05

06

07

08

01

02

03

04

01

02


	FAMILIARIZE WITH FOUNDATION AND SUPERSTRUCTURE WORK 

Familiarize with Foundations 

Read and interpret foundation detail plans 

Establish centre lines for excavation in foundation 

Excavate for foundation providing where necessary for shoring and dewatering.

Check type of soil and levels before starting foundation.

Establish centre lines for laying foundation.

Identify machinery and equipment required for foundation.

Identify different types of foundation (eg. Strip foundation, pad foundation, raft foundation, pile foundation) 

Familiarize with Superstructure 

Read and interpret superstructure detail plans.

Check whether DPC is provided according to specifications.

Identify materials, plant machinery and equipment required.

Identify types of scaffolding used and methods of fixing and precautions necessary. 

Practice Brick Masonary Work 

Read and interpret detail plans and study relevant standard specifications.

Identify and select types, sizes, quality and uses of bricks (eg. Clay bricks, cement and bricks, glazes and hollow bricks) 
	24
	03

03

03

03

03

03

03

03

03

03

03

03

03

03


(ii).
HIGHWAY & RAILWAY  ENGINEERING

INDEX OF TRAINING MODULES

PHASE I – BASIC TRAINING 
	MES
	MU
	ITEM NO
	PRACTICE 
	WKS
	LP

	CH 02

CH 02


	03

04
	03

04

05

06

07

08

09

10

11

12

01

02

03

04

05

06


	Identify and select tools required for brick laying (eg. Trowels, hammers, mason squares, plumb bobs, spirit level, line, straight edge, gauge rod).

Select type of bond for brick laying (English and Flemish)

Set out lines according to plan.

Prepare motar according to specifications.

Soak brick and any brick to build wall of 4 1/2 . “9”. “13 1/2 “ and “18” thickness.

Lay bricks to build corners, T-joints and stop ends for similar or different sizes of walls.

  oin brick walls and pillars centrally, pillards protruding on one side at corners, T-joints and straight walls.

Lay bricks for floors, ramps, drains, foundations, septic tanks, ramps, drains, foundations, septic tanks, wells and culverts according to detail plans.

Check brick-work using lines, plum bob and sprit level.

Ascertain output of a mason per day.

Practice Stone Masonry Work 

Select suitable type, size and quality of stones to be used (eg. Granite, limestone, cabook) 

Identify and select tools as required for masonary work (eg. Trowels, hamers, mason squares straight edge, spirit level).

Set out liens according to plan.

Prepare motar according to specifications.

Build masonary foundations, floors, walls, pillars to plan, noting special techniques such as use of through stones and chips.

Check masonary work using line, plumb bob, spirit level, straight edge.
	
	03

03

03

02

02

02

02

03

03

03

03

03

03

03

03

03




(ii).
HIGHWAY & RAILWAY  ENGINEERING

INDEX OF TRAINING MODULES

PHASE I – BASIC TRAINING 

	MES
	MU
	ITEM NO
	PRACTICE 
	WKS
	LP

	CH 03

CH 03


	01
	01

02

03

04

05

06

07

08

09


	FAMILIARIZE WITH BENCH CARPENTRY 

Carpentry Bench Carpentry / saw Mill

Identify different types of timber, their qualities and costs and select as required for specific use (eg. Jak, satin, mahogany lunumidella, halmilla).

Check whether timber is well seasoned, sawn to square, free from sap, shakes, cracks, waney edges, loose or dead knots and other imperfections. 

Obtain specific sizes, types and quantities of timber and other building materials such as plywood, fireboard and chipboard.

Identify tools and equipment used in carpentry.

Mark in accordance with specifications using ruler, framing squares, try squares, calipers, pencils, chalk, marking knives, marking gauges and mortising gauges.

Saw, Chisel, rasp, drill, plane and sand materials to specific dimensions and finish.

Cut, half-lap, bridle, dovetail, mortise and tenon, wedged and scarfed joints.

Assemble, cut and shape materials and join them with nails, dowels, wood screw and glue. 

Sharpen plane irons, chisels, screw drivers , drill bits, saw blade teeth and set saw blade teeth. 


	12
	03

03

03

03

03

02

02

02

02




(ii).
HIGHWAY & RAILWAY  ENGINEERING

INDEX OF TRAINING MODULES

PHASE II– GENERAL TRAINING 

	MES
	MU
	ITEM NO
	PRACTICE 
	WKS
	LP

	CH 04

CH 04

CH 04 
	01

02


	01

02

03

04

05

06

07

08

09

01

02

03

04

05

06
	FAMILIARIZE WITH OTHER SUPERSTRUCTURE WORK 

Plaster and Render 

Identify and select plastering and rendering materials in accordance with specifications (lime, cement, fine sand, coarse sand).

Identify and select correct type and seize of tools (eg. Trowels, straight edge, line, hawk, spirit level, pump bob).

Prepare mortar in the correct ration in accordance with specifications.

Prepare and moisten surfaces to be plastered or rendered.

Check surfaces and fix level plugs or strips.

Plaster and render surfaces such as brick and concrete walls and floors.

Plaster and render door and window jambs, internal and external corners.

Plaster and render using templates.

Finish surfaces.

Practise Form Work 

Read an interpret detail plan, and study places where form work is to be done and the form-work plan.

Identify and select type of materials used for form-work.

Prepare list of requirements and obtain shuttering materials, planks, timber, wire nails and tools. 

Identify and select correct hand and power tools.

Construct shuttering for square and splayed foundations, walls, lintols, columns, beams, slabs, stairs, flat roofs, hoods and sun shades, piers, water retaining structures.

Identify methods of removal of shuttering at appropriate times.
	20
	03

03

02
02

02

02

02

02

02

03

03

03

03

03

03


(ii).
HIGHWAY & RAILWAY  ENGINEERING

INDEX OF TRAINING MODULES

PHASE II– GENERAL TRAINING 

	MES
	MU
	ITEM NO
	PRACTICE 
	WKS
	LP

	CH 04

CH 04 
	03

04


	01

02

03

04

05

06

07

01

02

03

04

05

06

07

08

09

10
	Practical Structure Steel / Reinforcement Work 

Read and interpret working and detail drawings.

Identify and select type, size and gauge of steel sections as required for the job.

Familiarize with preparation of component parts for the final assembly.

Identify types, sizes, properties and select reinforcement materials.

Bend main rods, stirrups, links to specified shapes, dimension and end hooks.

Tie up main rods, stirrups, links in reinforcement adopting correct laps.

Position reinforcement in form work and maintain depth for cover using level plugs as necessary.

Practise Concrete Work 

Identify tools, equipment (viz. concrete mixers batching plants) used in concrete work.

Identify types and properties of aggregate used for concrete work and select according specifications.

Identify methods of accurate measurements of aggregates cement and water.

Identify different rations of concrete mixes and their uses (eg. I :  II /2 : 3, I : 2 : 4 and 1 : 3 : 6).

Add correct quantity of water and mix concrete in batches, as per water cement ration specified (slump test) 

Place concrete in position without segregation of aggregates and within initial setting time.

Compact concrete within initial setting time as required using hand ramming or mechanical vibrators. 

Cure concrete sufficiently.

Identify methods and equipment used in pracast concrete.

Test concrete for compression and tensile strength.
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	FAMILIARIZE WITH BUILDING CARPENTRY 

Practice Building Carpentry

Identify tools, equipment and machinery.

Familiarize with construction and erection for wooden frame work for floors, walls, ceiling, roofs, trusses, doors and window etc.,

Check structures for being straight, square and level using spirit levels, plumb bobs and lines. 

Cut and install covering and ceiling materials such as wood, plywood, hardboard, chip board etc.,

Construct and erect wooden frame work walls and partitions.

Construct and erect wooden frame-work for floors.

Construct and erect wooden frame-work for ceiling and roofs.

Identify roofing tiles / sheets (eg. Calicut patters (flat) and half round, corrugated aluminum sheet, G.I. roofing, asbestos roofing)

Check whether roofing tiles conform to standard specifications.

Familiarize with different types of reepers, rafters, purlins, bolts, screws and washers.

Identify standard distances between reepers and between rafters and spaces between purlins. 

Set out, make and fix door and window frames.

Set out and make sashes and battened, ledged and framed and paneled doors.

Hand doors, windows and fanlights.
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	FAMILIARIZE WITH MID-MANAGERIAL AND ADMINISTRATIVE FUNCTIONS 

Familiarize with Mid-Managerial Functions 

Prepare work sequence and programme work according to availability of inputs.

Prepare complete list of materials with costs required for specific item of work.

Familiarize with sources of materials, cost of materials and modes of transporting materials.

Ensure availability of all materials at work site at minimum overall in ventroy cost.

Check whether all materials delivered at work site are in accordance with specifications and relative levels required.

Estimate manpower and skill requirements for specific items of work.

Familiarize with stores procedures.

Familiarize with preparation of BOQ’s estimates and specifications.

Identify correct methods of storing perishable materials and materials liable to corrode / break (such as cement, MS Rods, paints, sanitary fittings and fixtures) 

Identify conditions likely to decrease productivity of workers (such as heat, poor ventilation and lighting, high noise levels and dust)

Familiarize with Detailing of duties and Handling of Labour 

Specify and familiarize with job functions such as planning, organizing, directing, controlling and staffing.

Allocate work to subordinates according to their skills and temperaments.
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	Familiarize with maintenance of check roll and distribution. 

Familiarize with various methods of motivation and their practical applications.

Familiarize with the practical aspects of human relations.

Develop and Maintain Effective Communication in Work Site 

Provide programming and progress control information to management on cost, materials, machinery and men.

Familiarize with methods of presenting above information to management.

Familiarize with communication systems and communication strategies.

Acquaint with Personnel Functions 

Familiarize with welfare and recreation activities (organizing of welfare societies, games, trips and other group  participation events)

Familiarize with relevant labour laws.

Familiarize with procedures for convening and conduct of disciplinary inquiries.
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	INTRODUCTION  TO ROAD WORK OR RAIL TRACK WORK 
Familiarize with Tools, Equipment and Machinery used in Road or Rail Track Work 

Identify and list out relevant tools 
Identify and list out relevant equipment 

Identify and list out relevant machinery

Practice Setting out Road or Rail Track Traces 

Study relevant plans 

Set out straights and curves for new roads or rail tracks 

Check alignment and levels of existing roads or rail tracks

Acquaint with routine Road or Rail Track Maintenance Works 

Watch and make notes and sketches of repairs to pot-holes on roads, identify the tools, equipment and materials used.

Watch and make notes and sketches of lifting and packing of rail track, and tightening fastenings and fittings identifying the tools, equipment and materials used. 
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	Familiarize with Road Work 

Familiarize with Basic Road

Familiarize Survey Geometric 

Design and Layout of Roads 

Acquaint with different types of classes of roads and their functions.

Acquaint with road reservations, street lines, acquisition width, and the main provisions of the Thorough fares Act.

Acquaint with road signs, warning boards, traffic counts and control and safety precautions at work.

Familiarize with elements to geometric design (eg. A) Road formation, cross section, pavement, side walk, median dimensions, b) Horizontal and vertical alignment, C) Super elevation and camber, D) Surface drainage landscaping). 

Identify instruments used in road surveying and layout.

Familiarize with Elements of Pavement Design 

Identify sub grade, sub base, base and urfacing

Identify materials used for road work (such as soils, aggregates, bitumen, lime, cement, concrete and paint)

Familiarize with specifications for gravel roads, waters, sand and dry bound macadam, bituminous, concrete and surface dressing.

Familiarize with Techniques of Road Construction 

Identify tools, equipment and plant used in road construction.

Assist in road surveying and layout.

Familiarize with labour supervision, maintenance of documents and stores.

Familiarize with taking measurements and computing of quantities.
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	Familiarize with Techniques of Road Maintenance

Inspect road surface, verges & drains.

Identify types and causes of damage and precautions to be taken.

Identify materials to be used in maintenance of roads 

Familiarize with patching of pot holes, surface treatment and maintenance of side drains and culverts.

Familiarize with making and maintenance of sign boars.

FAMILIARIZE WITH BRIDGE WORK 
Orientation to Work Site 

Acquaint with different types of bridges (eg. Steel, Concrete, Timber, Pentoon, Bailey & Ferry type)
Acquaint with different types of bridge deck, sub structures and foundations.

Familiarize with interpreting working drawings for bridge works, foundations, Concrete and steel details. 

Familiarize with Bridge Construction / Maintenance 

Identify instruments & equipment used in bridge construction 

Identify & grade materials used in bridge construction 

Assist in bridge setting out work 

Familiarize with the various stages of construction foundation, sub structure, deck & retaining walls.

Familiarize 

Familiarize with checking of reinforcement.

Familiarize with quality control testing on bridge works 

Familiarize with taking measurements and computing of quantities 

Familiarize with bridge inspection and Maintenance work
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	FAMILIARIZE WITH PILE DRIVING 

Orientation to Wok Site 

Identify site location, layout, environment and establish boundaries.

Identify work site hazards (eg. In using machinery and equipment, and from lifting, falling objects and dust) safety devices and first aid facilities and practices.

Identify types, sizes and specific purposes of equipment, and machinery used in pile driving (eg. Drop, single acting steam, double acting steam, differential acting Hydraulic and Diesel hammers).

Prepare for Pile Driving 

Investigate and test soil in field and laboratory for density, moisture, swell & shrinkage and establish depth of water and rock.

Read and interpret construction plan.

Identify and select types and size of piles to be used (eg. timber, precast concrete. Cast-insitu concrete, monotube, steel pipe and steel piles)

Select type of pile hammer required.

Pile driving 

Identify methods of erecting pile driving equipment.

Familiarize with methods of driving test piles to determine length of pile.

Position piles to be driven

Identify shoes for concrete piles.

Familiarize with method of driving piles to obtain required depth and set per blow, and drawing out tube piles used.

Maintain records for pile depth, time set per blow & materials consumption.
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	FAMILIARIZE WITH QUARRYING 

Orientation to Work Site 

Identify site location, layout, environment and establish boundaries.

Identify worksite hazards (eg. in using machinery and equipment, blasting materials, falling stones), safety devices and first aid facilities.

Identify specific purpose of equipment and machinery used.

Identify different blasting materials, their uses and ways of handling and charging blasting materials.

Identify rules and regulations for transporting and use of blasting materials.

Prepare for Quarrying 

Investigate properties and test rock / soil in field and laboratory, (eg. density, porosity and water content).

Locate area for quarrying.

Select tools, equipment and machinery necessary for quarrying (drill hammers, compressors, dumpers, cranes & tractors)

Select operators and skilled workers as required.

Quarrying 
Set up drilling equipment 

Drill rock to required depth and spacings.

Insert blasting materials, connect up circuit to exploder.

Warn public by siren or other signal and isolate area

Familiarize with rock blasting methods 

Inspect area for safety.

Familiarize with collection and piling of boulders by cranes & tractors.

Identify methods of transporting blasted rock by dumpers & showels.

Familairize with preparation of metal by breaking rocks using crushers or manual labour.
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	FAMILIARIZE WITH RAILWAY TRACK WORK 

Familiarize with Basic Track Functions, Survey, Design & Layout of Rail Tracks

Identify the various track components and familiarize with their basic functions.
Carry out surveys of existing tracks and or proposed new track.

Take levels and plot longitudinal and coross sections of rail track

Familiarize with structure gauge clearances.

Familiarize with methods of providing super-elevations on curved tracks.

Familiarize with the layout of rail tracks in station yards, goods yards and sidings. 

Familiarize with elements of Rail Track Design 

Familiarize with different angles of crossings and lengths of switches.

Familiarize with the method of computing the basic dimensions for turnouts from straight and curved track.

Familiarize with the basic dimensions for standard permanent way layouts such as diamond crossings, single and double ships crossovers to parallel tracks. 
Familiarize with different rail sections and their properties.

Familiarize with the different specie of sleepers and crossing timbers and their spacings on the track.

Familiarize with the use of rails and sleepers for temporarily bridging.
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	Familiarize with Techniques of Track Construction 

Familiarize with the method of construction of a new formation to standard dimensions.

Familiarize with the method of laying metal ballast to standard section on a new formation.

Familiarize with the method of laying rails and sleepers, with the necessary fastenings an fittings for a new track, or during relaying of existing track.

Familiarize with the method of providing track drainage.

Familiarize with the method of laying points and crossings.

Familiarize with the method of laying other permanent way units of track.

Familiarize with the method of laying level crossings. 

Familiarize with Techniques of Track Maintenance 

Familiarize with the method of lifting and packing the track to remove low joints.

Familiarize with the method of realigning the track by sluing.

Familiarize with the method of greasing rails and / or sleepers on the track.

Familiarize with the method of greasing and oiling fishplates, fish bolts and nuts, and check-railed curves. 
Familiarize with the method of string lining kinky curves

Familiarize with the method of pulling back trails which have crept. 

Familiarize with the method of changing tail and / or sleepers at a level crossing.


	
	03

03

03

03

03

03

03

03

03

03

03

03

03

03











