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&Kraige,
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14th Edition

Engineering
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Pearson.
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mechanics for engineers. Vol. 4. New York:
McGraw-Hill, 1977.
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Attendance,
participation

Lecture, class
discussion,
video on
asphalt
production

Introduction to Asphalt
Materials

Understand the importance
of asphalt materials in
highway construction;
Identify main components
of asphalt binder.

Lecture,
demonstrations,
lab experiment

and Binder Concepts

Explain  physical and
chemical properties of
asphalt  binder; Define
penetration, softening
point, and ductility tests.

Quiz

Lecture, case
study,  video
presentation

Traditional Methods for
Asphalt Binder Testing

Describe Superpave system
concept and compare with
traditional systems.

Assignment

Lectures,
example
problems,
discussion

Introduction to Superpave
System

Explain performance
grading (PG) system and
understand  temperature-
based classification.

Short  report,
participation

Lecture,
images/videos
of failures,
class
interaction

Performance Grade (PG)
of Superpave System

Identify main distresses in
asphalt pavements (rutting,
fatigue, low temperature
cracking).

Lecture,
problem-
solving,
discussion

Critical  Distresses  in
Asphalt Pavements

Differentiate between types
of rutting and fatigue
cracking; Discuss causes
and control measures.

Assignment

Lecture,
simulation
video,
discussion

Types of Rutting and
Fatigue Cracking

Explain low temperature
cracking and its prevention
through binder
modification.

Lab report

Lecture, lab
demonstration

Low
Cracking

Temperature

Conduct and interpret
results of RTFO and PAV
aging tests.

Lab report

Lab
demonstration,
hands-on
exercise

Aging Tests: RTFO and
PAV

Measure viscosity using
RV and analyze its effect
on asphalt workability.

Quiz,

report

Lecture, lab
demonstration,
video

Rotational Viscometer

(RV) Testing

Understand principles and
procedures of DSR and
BBR tests for binder
performance.

Lab report

Lecture, lab

exercise

Rheological Tests: DSR

and BBR

Identify types of aggregate
tests (gradation, shape,
strength); Apply gradation
principles.

Mid exam

Lecture,

numerical
examples,
discussion

Aggregate  Tests  and

Gradation

Explain mix design
concept, variables, and
objectives; Calculate

volumetric relationships.

Lab
quiz

report,

Lab
demonstration,

Concept of Asphalt Mix
Design

Determine optimum

asphalt  binder  content




lecture using Marshall and
Superpave methods.
Practical test Lab Marshall Test and Asphalt | Operate Superpave
demonstration, | Binder Content Selection Gyratory Compactor
practical (SGC) and analyze
training compaction results.

Final project or | Lab test, group | Superpave Gyratory | Conduct Hot Mix Asphalt
practical exam | presentation, Compactor (SGC) (HMA) performance tests
review session and  evaluate  results;
Summarize course
concepts.

ol s 11

Week Due Weight (Marks) Time/Number

3,8and 11 5% (5) 1 hrs Quiz
Open
9 and 14 5% (5) 3 hrs discussion and
activity
3,5,7,9,12 10% (10) 1hr Lab Reports

9 20% (20) 2hrs Midterm Exam

16 60% (60) 3hrs Final Exam
100% (100 Marks) Total assessment
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Participation

Lecture,
discussion,
case examples

Introduction & Principles
of Highway Location

Understand the scope of
transportation engineering
and the importance of
highway  location and
alignment.

Assignment

Lecture, group
activity

Highway Location and

Alignment Criteria

Analyze factors influencing
highway alignment such as
topography, land use, and
environmental constraints.

Lecture,
example
problems,
exercises

Mass-Haul Diagram

Develop and interpret
mass-haul diagrams; apply
concepts of cut and fill
optimization.

Assignment

Lecture,
video,
interactive
discussion

Human Factors
Highway Design

Understand human factors
in driving and their
influence on road design
and safety.

Lecture,
problem-
solving

Traffic
Characteristics

Describe traffic
characteristics including
flow, density, and speed
relationships.

Lab report

Lecture,
discussion,
case examples

Traffic Volume Studies

Conduct and analyze traffic
volume studies; compute
ADT and peak-hour
volumes.

Lab report

Field/lab
demonstration

Speed Studies

Perform speed studies and
analyze speed distribution
and percentiles.

Quiz

Lecture,
numerical
examples

Highway Capacity and

LOS

Define  and  calculate
roadway capacity and level
of service (LOS).

Assignment

Lecture,
design
exercise

Components of the

Highway

Identify and design basic
highway components such
as lanes, shoulders, and
medians.

Lecture,
example
problems,
video

Sight Distance Design

Apply design principles of
sight distance (SSD, PSD,
ISD).

Assignment

Lecture,
computational
exercises

Horizontal
Design

Alighment

Design elements of
horizontal curves (radius,
super-elevation, transition).

Quiz

Lecture,
numerical
example,
drawing
exercise

Vertical Curve Design

Design  vertical  curves
ensuring safety and comfort
for vehicles.

Assignment

Lecture,
discussion,
case examples

Cross Section and

Intersection Elements

Integrate cross-section
elements  with  overall
geometric design.

Presentation

Lecture, case
study, group
discussion

Design Principles for Rural
& Urban Roads

Apply design principles for
rural and urban alignments;
discuss  differences in
standards.

Final Project /
Exam

Lecture,
discussion,
case examples

Course Review and Final
Project Presentation

Review and integrate
course topics into a final
design project; evaluate




| real-world applications. | |

Rl sl

Time/Number

Weight (Marks)

Week Due

Quiz 1 hrs

5% (5)

3,8and 11

Open
discussion and 3 hrs

activity

5% (5)

9 and 14

Lab Reports 1 hr

10% (10)

3,5,7,9,12

Midterm Exam 2hrs

20% (20)

9

Final Exam 3hrs

60% (60)

16

Total assessment

100% (100 Marks)
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Materials for Civil and Construction
Engineers 2e, MICHAELS. MAML
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Pavement analysis and design Book yang-
h-huang-2nd-edition, 2004
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