
Introduction to Steel Structures

Key concepts, advantages, design basics, and typical applications

1. What Is a Steel Structure?

Aspect Description

Definition
A load?bearing framework made primarily of steel members (beams, columns,

trusses, plates).

Components

• Primary members – columns, beams, girders, trusses

• Secondary members – braces, stiffeners, diaphragms

• Connections – bolted, welded, or a combination

Material Structural steel (e.g., ASTM A36, A992, A572) – high strength, ductile, recyclable.

2. Why Use Steel?

Benefit Explanation

High Strength?to?Weight

Ratio
Allows long spans and slender members, reducing foundation loads.

Speed of Construction
Prefabricated elements are manufactured off?site and erected

quickly.

Design Flexibility Easy to modify, add, or reconfigure members.

Durability
Good fatigue resistance; can be protected with coatings to resist

corrosion.

Sustainability
100?% recyclable; lower embodied energy compared with many

alternatives.

Fire Resistance (with

protection)

Fire?proofing systems (intumescent coating, concrete encasement)

can meet code requirements.

3. Basic Design Concepts
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3.1 Load Types

Load Typical Source Design Consideration

Dead Load

(DL)

Self?weight of structural steel,

permanent attachments
Precise calculation of member weight.

Live Load

(LL)
Occupants, furniture, equipment

Governed by building codes (e.g., ASCE?7,

Eurocode?1).

Wind Load External pressure from wind
Use wind pressure coefficients; consider lateral

bracing.

Seismic

Load
Earthquake forces

Design for ductility, energy dissipation, and drift

limits.

Thermal

Load
Temperature changes

Allow for expansion/contraction; use slip

connections where needed.

Snow, Rain,

Ice
Regional climate loads Applied as additional vertical loads.

3.2 Design Philosophy

1. Limit State Design – Ensure safety under ultimate loads (strength) and serviceability under

working loads (deflection, vibration).

2. Load Combination – Follow code?specified equations (e.g., 1.2?DL + 1.6?LL, or 0.9?DL +

1.0?LL + 1.0?Wind).

3. Material Factors – Apply safety factors to steel yield strength (e.g., ? = 0.9 for tension).

4. Stability Checks – Buckling of columns, lateral?torsional buckling of beams, and overall

frame stability.

3.3 Common Member Design Equations (Simplified)

Axial Tension/Compression

[ P_{allow}= \frac{F_y}{\gamma_M} A ] where (F_y) = yield stress, (A) = cross?sectional

area, (\gamma_M) = material safety factor.

Bending

[ M_{allow}= \frac{F_y}{\gamma_M} S ] where (S) = elastic section modulus.
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