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1. Basic Applied Science
1.1  Basic Physics
1.1.1 Units and measurements
1.1.2 Mass, weight, density, and specific gravity
1.1.3 Force and pressure
1.1.4 Work, energy, and power
1.1.5 Heat and temperature
1.1.6 Thermal expansion
1.1.7 Simple machines and mechanical concepts
1.2 Basic Chemistry
1.2.1 Elements, compounds, and mixtures
1.2.2 Acids, bases, and salts
1.2.3 pH concept
1.2.4 Chemical reactions
1.2.5 Properties of metals and non-metals
1.2.6 Corrosion and rusting
1.2.7 Cement hydration concept
1.2.8 Bitumen and petroleum product basics
1.3 Basic Environmental Science
1.3.1 Environmental pollution
1.3.2 Laboratory waste management
1.3.3 Dust and noise control in construction
1.3.4 Environmental safety in laboratories
1.4  Basic Mathematics for Laboratory Works
1.4.1 Simplification
1.4.2 Percentage
1.4.3 Ratio and proportion
14.4 Average
1.45 Areaand volume
1.4.6 Unit conversion
1.4.7 Simple graph and table interpretation

2. Basic Engineering Knowledge

2.1 Introduction to Civil Engineering
2.1.1 Scope and importance of civil engineering
2.1.2 Highway engineering basics : types of roads; pavement types;

components of roads; functions of subgrade, base, and sub-base

2.1.3 Importance of quality control in construction
2.1.4 Safety during construction works
2.1.5 Nepal Road Standards, 2070
2.1.6 Standard specification for road and bridge works, 2082

2.2 Engineering Materials
2.2.1 Cement
2.2.2 Stone, sand and aggregates
2.2.3 Bricks and blocks
2.2.4 Bitumen and asphalt
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2.2.5 Reinforcement steel bar
2.2.6  Water used in construction
Measurement and Drawing
2.3.1 Basic units and measurements
2.3.2 Reading simple engineering drawings
2.3.3 Scales and dimensions
2.3.4 Measuring tools and instruments

3. Laboratory Equipment and Safety

3.1

3.2

3.3

Identification and Use of Laboratory Equipment
3.1.1 Weighing balance

3.1.2 Oven

3.1.3 Sieve set

3.1.4 Compression Testing Machine (CTM)
3.1.5 Vicat apparatus

3.1.6 Slump cone

3.1.7 Pycnometer

3.1.8 Proctor compaction apparatus

3.1.9 Bitumen testing apparatus

3.1.10 Measuring cylinder and glassware
Laboratory Practices

3.2.1 Cleaning and maintenance of equipment
3.2.2 Calibration concept

3.2.3 Recording observations and measurements
3.2.4 Sensitibity of lab testing

Laboratory Safety

3.3.1 Safety precautions in laboratory works
3.3.2 Use of Personal Protective Equipment (PPE)
3.3.3 Fire safety and first aid basics

3.3.4 Safe handling of hot materials and chemicals

4. Construction Material Testing

4.1

4.2

4.3

Basic of Cement Testing

4.1.1 Fineness test

4.1.2 Standard consistency test
4.1.3 Initial and final setting time
4.1.4 Soundness test

Basic Aggregate Testing

4.2.1 Sieve analysis

4.2.2 Specific gravity test
4.2.3 Water absorption test
4.2.4 Aggregate crushing value
4.2.5 Aggregate impact value
Introduction to Soil Testing
4.3.1 Moisture content test
4.3.2 Grain size analysis

4.3.3 Atterberg limits

4.3.4 Proctor compaction test
4.3.5 Field density concept
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5.1

5.2
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Basic of Concrete Testing
4.4.1 Slump test
4.4.2 Concrete cube preparation
4.4.3 Compressive strength test
4.4.4 \Water-cement ratio concept
4.4.5 Concrete curing basics
Basic of Bitumen Testing
45.1 Penetration test
4.5.2 Ductility test
4.5.3 Softening point test
4.5.4 Flash and fire point test
Basic of Gabion and Reinforcement Testing
4.6.1 Diameter testing
4.6.2 Zinc coating testing
4.6.3 Tensile strength test
Basic of Brick Testing
4.7.1 Shape and size of the bricks
4.7.2 Water absorption test
4.7.3 Compressive strength test
4.7.4 Soundness test

Destructive and Non-destructive Testing Concepts

Destructive testing

5.1.1 Sample collection from structural parts

5.1.2 Core cutting

5.1.3 Disturbed and undisturbed samples

5.1.4 Labeling, storage and transportation of samples

5.1.5 Handling of hazardeous chemicals and samples

5.1.6 Importance and necessity of destructive test methods

Non destructive tests

5.2.1 Basic types of non destructive tests in highway construction

5.2.2 Introduction to Rebound Hammer Test and Ultrasonic Pulse Velocity
(UPV)

5.2.3 Importance and necessity of non destructive test methods

5.2.4 Errors and accuracy in non destructive test methods

Advantages and limitations of destructive and non destructive test methods

Laboratory Record and Office Skills

Sampling and Specimen Preparation

6.1.1 Soil sample collection

6.1.2 Aggregate sampling

6.1.3 Concrete cube casting

6.1.4 Labeling and storage of samples
Observation and Reporting

6.2.1 Recording laboratory data

6.2.2 Preparation of simple laboratory reports
6.2.3 Tabulation of observations
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6.2.4 Basic interpretation of test results

Role and duties of laboratory assistants

6.3.1 Role and duties at site: data logging, Non-Conformance Reporting
(NCR), sample inventory management, safety adherence
6.3.2 Basic legal obligation and code of ethics for laboratory assistants

6.3.3 Organization chart and reporting mechanism
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i o= (Paper I1) :-
a1 gHIEa - (Job Based -knowledge)
gug (Section) (A) : - 4O AgH
1. Basic Applied Science
1.1  Basic Physics
1.1.1 Units and measurements
1.1.2 Mass, weight, density, and specific gravity
1.1.3 Force and pressure
1.1.4 Work, energy, and power
1.1.5 Heat and temperature
1.1.6 Thermal expansion
1.1.7 Simple machines and mechanical concepts
1.2 Basic Chemistry
1.2.1 Elements, compounds, and mixtures
1.2.2 Acids, bases, and salts
1.2.3 pH concept
1.2.4 Chemical reactions
1.2.5 Properties of metals and non-metals
1.2.6 Corrosion and rusting
1.2.7 Cement hydration concept
1.2.8 Bitumen and petroleum product basics
1.3 Basic Environmental Science
1.3.1 Environmental pollution
1.3.2 Laboratory waste management
1.3.3 Dust and noise control in construction
1.3.4 Environmental safety in laboratories
1.4  Basic Mathematics for Laboratory Works
1.4.1 Simplification
1.4.2 Percentage
1.4.3 Ratio and proportion
14.4 Average
1.4.5 Areaand volume
1.4.6 Unit conversion
1.4.7 Simple graph and table interpretation

2. Basic Engineering Knowledge

2.1 Introduction to Civil Engineering
2.1.1 Scope and importance of civil engineering
2.1.2 Highway engineering basics : types of roads; pavement types;

components of roads; functions of subgrade, base, and sub-base

2.1.3 Importance of quality control in construction
2.1.4 Safety during construction works
2.1.5 Nepal Road Standards, 2070
2.1.6 Standard specification for road and bridge works, 2082

2.2 Engineering Materials
2.2.1 Cement
2.2.2 Stone, sand and aggregates
2.2.3 Bricks and blocks
2.2.4 Bitumen and asphalt
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2.2.5 Reinforcement steel bar
2.2.6  Water used in construction
Measurement and Drawing
2.3.1 Basic units and measurements
2.3.2 Reading simple engineering drawings
2.3.3 Scales and dimensions
2.3.4 Measuring tools and instruments

3. Laboratory Equipment and Safety

3.1

3.2

3.3

Identification and Use of Laboratory Equipment
3.1.1 Weighing balance

3.1.2 Oven

3.1.3 Sieve set

3.1.4 Compression Testing Machine (CTM)
3.1.5 Vicat apparatus

3.1.6 Slump cone

3.1.7 Pycnometer

3.1.8 Proctor compaction apparatus

3.1.9 Bitumen testing apparatus

3.1.10 Measuring cylinder and glassware
Laboratory Practices

3.2.1 Cleaning and maintenance of equipment
3.2.2 Calibration concept

3.2.3 Recording observations and measurements
3.2.4 Sensitibity of lab testing

Laboratory Safety

3.3.1 Safety precautions in laboratory works
3.3.2 Use of Personal Protective Equipment (PPE)
3.3.3 Fire safety and first aid basics

3.3.4 Safe handling of hot materials and chemicals

gug (Section) (B) : - X0 ASH

4. Construction Material Testing

4.1

4.2

4.3

Basic of Cement Testing

4.1.1 Fineness test

4.1.2 Standard consistency test
4.1.3 Initial and final setting time
4.1.4 Soundness test

Basic Aggregate Testing

4.2.1 Sieve analysis

4.2.2 Specific gravity test
4.2.3 Water absorption test
4.2.4 Aggregate crushing value
4.2.5 Aggregate impact value
Introduction to Soil Testing
4.3.1 Moisture content test
4.3.2 Grain size analysis
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4.3.3 Atterberg limits
4.3.4 Proctor compaction test
4.3.5 Field density concept
Basic of Concrete Testing
44.1 Slump test
4.4.2 Concrete cube preparation
4.4.3 Compressive strength test
4.4.4 \Water-cement ratio concept
4.45 Concrete curing basics
Basic of Bitumen Testing
45.1 Penetration test
4.5.2 Ductility test
4.5.3 Softening point test
4.5.4 Flash and fire point test
Basic of Gabion and Reinforcement Testing
4.6.1 Diameter testing
4.6.2 Zinc coating testing
4.6.3 Tensile strength test
Basic of Brick Testing
4.7.1 Shape and size of the bricks
4.7.2 Water absorption test
4.7.3 Compressive strength test
4.7.4 Soundness test

Destructive and Non-destructive Testing Concepts

Destructive testing

5.1.1 Sample collection from structural parts

5.1.2 Core cutting

5.1.3 Disturbed and undisturbed samples

5.1.4 Labeling, storage and transportation of samples

5.1.5 Handling of hazardeous chemicals and samples

5.1.6 Importance and necessity of destructive test methods

Non destructive tests

5.2.1 Basic types of non destructive tests in highway construction

5.2.2 Introduction to Rebound Hammer Test and Ultrasonic Pulse Velocity
(UPV)

5.2.3 Importance and necessity of non destructive test methods

5.2.4 Errors and accuracy in non destructive test methods

Advantages and limitations of destructive and non destructive test methods

Laboratory Record and Office Skills

Sampling and Specimen Preparation
6.1.1 Soil sample collection

6.1.2 Aggregate sampling

6.1.3 Concrete cube casting

6.1.4 Labeling and storage of samples
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6.2.1 Recording laboratory data
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6.2  Observation and Reporting

6.2.2 Preparation of simple laboratory reports

6.2.3 Tabulation of observations

6.2.4 Basic interpretation of test results
6.3  Role and duties of laboratory assistants
6.3.1 Role and duties at site: data logging, Non-Conformance Reporting
(NCR), sample inventory management, safety adherence
6.3.2 Basic legal obligation and code of ethics for laboratory assistants
6.3.3 Organization chart and reporting mechanism

fgara goep AT (FATTER gedes |iae |
feia o (Frerrman)
= | gug | FHR A IW AT IR
a7 grEi~a FwI-319 (A) 410 RUIT XL AF =30 | R U X 90 ¥F = RO
(Job Based-Knowledge) (B) Yo S YIT X Y T =30 | YIT X 0 ¥T = 0
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