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Material Technician (3 Month Course)
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TRAINING OBJECTIVES:

Construction Industry is expanding day by day due to enhanced development in industrial, commercial and real estate enterprises. As a result of this, job demand of trained labor and field staff have been increased and civil contractors / consulting firms are creating new jobs for technical staff to attain quality in construction work and to meet with international standards. A trained Material Technician can play a key role in this regard. Curricula of Material Technician are developed by considering local constructors and consulting engineering firm’s requirements so that pass out of this course will have sufficient technical know-how and vast employment opportunities in construction / engineering enterprises.

CURRICULUM SALIENTS:

Entry Level:



 Matric (science) with 2-year experience 






as Assistant in a testing Lab OR Draftsman           Civil , (2-Year Course)
Duration of Course:


3-Month 

Total Training Hrs:


360 Hrs. 
Training Methodology:

Practical    90%





Theory      10%

Medium of Instruction:

Urdu/English
SKILL PROFICIENCY DETAILS:
On successful completion of this course, the trainee should be able to: -

1. Determine the properties of concrete and its ingredient using standard test procedure in lab.

2. Determine the mechanical properties of construction materials.
3. Obtain samples and conduct test for soil properties in lab as well as in field.
4. Conduct site investigations for foundation design.
5. Supervise & conduct field as well as lab tests for highway constructions & materials 
6. Conduct water analysis tests 
7. Prepare concrete as per required specification in the lab.
KNOWLEDGE PROFICIENCY DETAILS:
On successful completion of this course, the trainee should be able to: -

1. Explain the procedure and techniques of building constructions.

2.  Explain the types, properties, specifications and methods of test in concrete construction.

3. Describe the principles and procedure of quality control in concrete construction.

4. Describe the source of availability, properties specification methods of testing of road aggregates & binders.

5. Define the principles of classifying soils.

6. Define the principle of governing the flow of water through soil.
SCHEME OF STUDIES
Material Technician 
(3–Month Course)
	Sr. No.
	Subjects
	Theory 

Hrs.
	Practical 

Hrs.
	Total

Hrs.

	1. 
	Trade related math 
	6
	38
	44

	2. 
	Properties of construction materials 
	8
	18
	26

	3. 
	Soil mechanics 
	6
	68
	74

	4. 
	Highway and building 
	8
	65
	73

	5. 
	Concrete & allied material testing
	8
	63
	71

	6. 
	Work ethics
	-
	12
	12

	7. 
	Additional Exercises
	-
	60
	60

	Total
	36
	324
	360


DETAIL OF COURSE CONTENTS

Material Technician 
(3-Month Course)
	Sr. No
	Detail of Topics
	Theory Hours
	Practical

Hours

	1. 
	TRADE RELATED MATH 
1.1 Measuring units, British & Metric system, length, area, volume and 
weight. 

1.2 Unit conversion 

1.3 Linear measurements: whole & decimal

1.4 Addition, subtraction, multiplication & division

1.5 Practice in addition, subtraction, multiplication & division

1.6 Area calculations: simple geometrical figures 

1.7 Practice in calculating area of different geometrical figures 

1.8 Volume calculation

1.9 Practice in calculating volume of different geometrical figures, graphical representation of data

1.10 Calculation of material ratio.
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	2. 
	Properties of Materials
2.1 Introduction of structural components of building and road
2.2 Types and properties of construction materials 

2.2.1 Burnt clay bricks 

2.2.2 Concrete 

2.2.3 Cement 

2.2.4 Crushed aggregate for road and building 

2.2.5 Sand 

2.2.6 Stone 

2.2.7 Mild steel 

2.2.8 Bitumen 

2.2.9 Water 

2.2.10 Soil. Terms used in soil mechanics, properties of soil.
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	3. 
	SOIL MECHANICS 

3.1 Introduction of lab, testing equipment and attachments 

3.2 Collection and preparation of disturbed and un-disturbed samples 

3.3 Soil density determination in field e.g. core cutter, rubber ballon and sand replacement tests.

3.4 Moisture content determination of soil e.g. speedy moisture, oven method 

3.5 Specific gravity of soil determination 

3.6 Atterberg (liquid, plastic & plastic) limit determination 

3.7 Distribution of coarse-grained soil (sieve analysis)

3.8 Compaction properties determination of soil (standard and modified proctor

3.9 California C.B.R bearing ratio determination of a compacted soil.

3.10 Shear parameters determination of cohesive soil by triaxial compression test.
3.11 Unconfined compressive strength determination of a soil specimen 

3.12 Standard penetration test for bearing capacity of soil 
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	4. 
	HIGHWAY CONSTRUCTION

4.1 Introduction of lab, testing equipment and attachments 

4.2 Sample collection and preparation techniques for materials 

4.3 Compression test of brick on flat and edge position 

4.4 Specific gravity and absorption test for aggregate 

4.5 Aggregate shape test 

4.6 Sieve analysis test for filter material gradation 

4.7 Skid resistance test for road surface 

4.8 Ductility test for bitumen 

4.9 Softening point test for bitumen ring and ball apparatus 

4.10 Marshal stability test for bituminous mixture 

4.11 Viscosity determination for cut back or emulsion 

4.12 Flash and fire point test for bitumen / cut back 

4.13 Quantitative extraction of bitumen from bituminous paving 

4.14 Co-efficient of hardness or resistance to wear of stone aggregate 

4.14.1 
Los Angeles abrasion test 

4.14.2 
Devel abrasion test 

4.14.3 
Impact test 

4.15 Penetration (consistency) of bituminous material

4.16 Determination of dry density of base and sub base course 

4.17 Determination of degree of compaction of bituminous paving 
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	5. 
	CONCRETE AND ALLIED MATERIAL TESTING 

5.1 Introduction of lab, testing equipment and attachments sample collection and preparation techniques for materials 

5.2 Determination of fitness index of cement 

5.3 Determination of initial and final setting time of cement 

5.4 Le-chatlier test for cement soundness 

5.5 Compressive and tensile strength determination of cement mortar 

5.6 Determination of workability of concrete 

5.7 Determination of flexural strength of concrete beam 

5.8 Non destructive testing of concrete 
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	6. 
	Work ethics
	
	12

	7. 
	Additional Exercises
	-
	60

	
	Total
	36
	324


List of Machinery / Equipment / Tools Etc
(For a Class of 25 Students)

	Name of Trade 
	Material Technician 

	Duration of Course 
	3 Month


	Sr. No
	Nomenclature of Equipment / Tools 
	Quantity

	1. 
	Core cutter 
	02 Nos.

	2. 
	Hammer 
	02 Nos.

	3. 
	Knife
	02 Nos.

	4. 
	Balance 
	02 Nos.

	5. 
	Container for water contents determination 
	05 Nos.

	6. 
	Liquid limit device cassangrade type 
	05 Nos.

	7. 
	Grooving tool cassangrade or BS 
	05 Nos.

	8. 
	Drying oven
	01 No.

	9. 
	Permeability apparatus 
	01 No.

	10. 
	Direct shine apparatus
	01 No.

	11. 
	Standard compactor apparatus
	01 No.

	12. 
	Plate load test equipment 
	01 No.

	13. 
	Sand replacement test apparatus
	01 No.

	14. 
	Standard Penetration test apparatus
	01 No.

	15. 
	Speedy moisture meter 
	02 Nos.

	16. 
	C.B.R apparatus
	02 Nos.

	17. 
	Aggregate compact test machine 
	01 No.

	18. 
	Los angles abrasion test machine 
	01 No.

	19. 
	Viscometer 
	01 No.

	20. 
	Softening point apparatus
	01 No.

	21. 
	Bituman panitrator app 
	01 No.

	22. 
	Martial stability test apparatus
	01 No.

	23. 
	Centrifuge extractor 
	01 No.

	24. 
	Compression testing machine 1000 KN 
	01 No.

	25. 
	Slump test apparatus complete 
	10 Nos.

	26. 
	Compaction factor apparatus
	05 Nos.

	27. 
	Vicat apparatus complete 
	10 Nos.

	28. 
	Le-chetlier apparatus complete 
	05Nos.

	29. 
	Vibrating table complete 
	02 Nos.

	30. 
	Needle vibrator couple lab sale 
	02 Nos.

	31. 
	Plate form weighing machine 
	01 No.

	32. 
	Concrete mixer (one bag) power driven  
	01 No.

	33. 
	Mould for concrete cube & cylinder as B.S & ACI standard 
	12 Nos.

	34. 
	Sieve shaker couple power driven 
	01 No.

	35. 
	Sieve sets 
	02 sets.

	36. 
	Hand tools; stop watch, trowel, shawel, scoop, brushes, pan, tray etc.
	02 sets

	37. 
	Class ware; thermometer, measuring cylinder etc.
	01 set.

	38. 
	P.H meter 
	02 Nos.

	39. 
	Turbidity meter 
	02 Nos.

	40. 
	Shimit hammer 
	02 Nos.


EMPLOYABILITY OF PASS-OUTS

The pass-outs of this course can find job / employment opportunities in the following sectors / areas:-
1. Communication and works department (building & highways wing)

2. Govt. development authorities 

3. Civil contractors 

4. Pak PWD

5. Military engineering service 

6. National engineering services (NESPak) and other consulting firms 

7. National logistic cell 

8. Frontier works organization 

MINIMUM QUALIFICATION OF INSTRUCTOR
B.Sc. Engineering (Civil) with two years related experience.
OR

B.Tech Honors (Construction and Highway) with five years related experience.
OR

D.A.E (Civil) with six year experience.
REFERENCE BOOKS

1.
Soil Properties, Testing Measurement and Evaluation 


By
Cheng Liu / Jack B. Evett

2.
Laboratory Manual for Civil Engineering 



By 
H.S. Moondra & Rajiv Gupta, Published 



By
CBS publishers & Distributers Delhi (India)

3. Practical Quality Control for Concrete 



By 
Joseph J.Waddell, published by Mc Graw Hill Book 




Company INC

4. Highway Practicals 



By 
Dr. Tanvir Iqbal Qayyum, published by Polymer Publishers, 



Urdu Bazzar, Lahore.
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