Introduction to Civil Engineering

Introduction to Civil Engineering — Study Notes

1. What Is Civil Engineering?

Aspect Description

Definiti The discipline that plans, designs, constructs, and maintains the built
efinition
environment and infrastructure.

Provide safe, functional, and sustainable solutions for society’s physical needs
Core Purpose o
(transport, water, buildings, etc.).

i ) From ancient aqueducts, roads, and pyramids to modern skyscrapers and
Historical Roots

smart cities.
Professional Civil engineers are licensed professionals (PE — Professional Engineer) who
Identity apply science, mathematics, and technology to solve real?world problems.

2. Major Sub?Disciplines (Branches)

Sub?discipline Primary Focus Typical Projects

Design of load?bearing ) ) ] o
) _ Bridges, high?rise buildings,
Structural Engineering  systems (beams, columns,

stadiums.
frames).
Geotechnical Soil and rock behavior, Foundations, retaining walls, slope
Engineering foundation design. stabilization.
Transportation Highways, railways, airports, traffic
) _ Movement of people & goods.
Engineering control.

_ _ Water treatment plants, waste?
Environmental Protection of natural resources, ) )
water systems, air quality

Engineering pollution control.
management.
Water Resources / Management of surface & Dams, canals, flood control, storm?
Hydraulic Engineering  groundwater. water drainage.
Construction Planning, scheduling, cost Large?scale construction projects,

Management control, safety on site. project delivery methods.
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Sub?discipline Primary Focus Typical Projects

] - o Master plans, smart?city
Urban Planning & Layout of cities, public utilities, ) )
) infrastructure, public transit
Infrastructure sustainable development.
networks.

) ) _ Properties & performance of Concrete mix design, high?
Materials Engineering ) _ )
construction materials. performance steel, composites.

3. Key Design Process Steps

1. Problem Definition
o ldentify client needs, constraints, and performance criteria.
2. Feasibility Study
o Technical, economic, environmental, and regulatory assessment.
3. Pre?Conceptual & Conceptual Design
o Sketches, layout plans, and selection of structural systems.
4. Preliminary Design
o Rough sizing, material selection, preliminary calculations.
5. Detailed Design
o Full calculations, drawings, specifications, and model simulations (e.g., FEM, CFD).
6. Construction Documents
o Final drawings, bill of quantities, contract documents.
7. Construction Phase
o Site preparation, erection, quality control, safety monitoring.

8. Operation & Maintenance
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o Inspection, performance monitoring, rehabilitation, and eventual decommissioning.

4. Fundamental Engineering Principles

Principle
Statics & Dynamics
Mechanics of Materials
Fluid Mechanics

Soil Mechanics
Materials Science
Structural Analysis
Probability & Statistics

Sustainability & Life?Cycle
Assessment

Relevance to Civil Engineering

Determines forces on structures, response to loads (live,
dead, seismic, wind).

Stress?strain behavior, design of beams, columns, slabs.

Flow in pipes, open channels, hydraulic structures, wind
loads.

Bearing capacity, settlement, slope stability, earth pressure.
Durability, corrosion, aging of concrete, steel, composites.
Determination of internal forces, deflections, stability.

Reliability analysis, risk assessment, quality control.

Environmental impact, carbon footprint, resource efficiency.
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