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Construction Materials Laboratory

Course Description:

This course is designed to provide undergraduate civil engineering students fundamental
principles of the behavior, physical and engineering properties of various common civil
engineering materials, including natural stones, sands, aggregates, cement, concrete and
steel. Selection and design of materials based on their intended use in design and
construction are emphasized. The laboratory sections are designed to provide students a
hand-on experience on various material testing concepts and procedures. Written reports and
oral presentation of experimental results will be required.

Course Objectives:

1.  To learn how to characterize and determine the basic mechanical and non-mechanical
properties and behavior of commonly used construction materials.

2. To get familiar with standard quality laboratory testing procedures and proper control
of testing equipment for determining the properties and behavior of common
construction materials.

3. Tounderstand and master the fundamental knowledge of construction materials.

Learning Outcomes
(LO):

Upon completion of this course, students should be able to:

1. achieve mastery of the fundamental knowledge of construction materials.
[POs: jI;

2. demonstrate ability to make selection of materials based on their properties, behavior
and intended use in design and construction. [POs: a,j]

3. demonstrate understanding of the state-of-the-art concrete technology including analyze
and design and produce concrete mixtures according to BS standard, concrete placing
techniques, the use of different types of cement and admixtures for producing good
quality concrete. [POs: a,b,j];

4. conduct lab experiments for determining the properties and the behavior of construction
materials for the use in civil engineering construction [POs: a,b,j,K];

5. evaluate, analyze and interpret the data obtained through standard laboratory testing
procedures. [POs: a,b];

6. collaborate lab work in groups and divide responsibilities among group members.

[POs: d]
7. improve writing, communication and presentation skills [POs: g];
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Course Content:
(topic outline)

Week
no.

Topics

Experiments
no.

LO no.

Course and Lab Introduction

Syllabus review; introduction to traditional and new materials used
in construction industry; introduction to construction materials lab;
lab equipment and safety

2,3

Constituent Materials of Concrete (aggregates and sands)
Natural rocks; aggregate sources; geological classification;
aggregate uses; types of aggregates and sands; aggregate properties;
handling aggregates;

1,2

1,245

4,5

Constituent Materials of Concrete (cement and water)
Portland cement production; chemical composition of Portland
cement; basic characteristics of Portland cements;

types of Portland cement; mixing water; water-cement ratio;

3,45

1~7

6,7

Portland cement concrete

Proportioning of concrete mixes; introduction to mix design;
factors affecting the Mix Design; mixing placing and handling fresh
concrete;

34,5

8,9

Properties of Fresh Concrete
Workability; workability tests ; factors affecting workability;
bleeding; segregation; curing concrete; admixtures for concrete;

6,7,8

10

Midterm Exam

6,7,8

11,12

Properties of Hardened Concrete

Creep; compressive strength; factors influencing strength;
deformation; permeability ;durability; shrinkage; non-destructive
testing;

6,7,8

13,14

Steel

Steel production; heat treatment of steel; structural steel; cold form
steel; reinforcing steel; Steel fastening products; mechanical testing
of steel; welding; steel corrosion;

1,2




Percentage Math Basic Engineering Engineering | Complementary | Computer | Total
Content of: Science Science Design and Studies Studies
Synthesis
10 0 80 10 0 0 100
Timetabled
work in Lecture Tutorial Laboratory Other Total
hours per 2 4 6
week:
Contribution to POs”
Program Outcomes 5 e > 1
Significant
Least
514 13|21
(a) apply knowledge of mathematics, science, and engineering v
(b) design and conduct experiments, and analyze data
(c) design components, systems or processes in presence of v

to Program
Outcomes:

Contribution

constraints

(d) Function in a multi-disciplinary team

(e) Engineering problem solving v

(f) Understand professional and ethical responsibility

(9) Communicate effectively

(h) Understand the impact of engineering solutions to the society

(i) Recognize the need and have the ability for lifelong learning

(j) Have knowledge of contemporary issues

(k) Apply the skills, techniques, modern engineering tools

(I) Use the computer/IT tools relevant to the discipline

# Note 5: Significant contribution; 4: Supporting contribution;
2: Marginal support; 1: Least support

3: Moderate contribution;
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