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CHAPTER (1) :                 Introduction 
 
Structural steel:  is an alloy of iron and carbon .The adding of carbon to the 

iron   , some  toughness is obtain ,this is steel .Structural steel is specified using 

the American Society for Testing and Materials (ASTM) designation . 

 

Some Common Steel Structure 
 

 

 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Advantages of  Structural Steel 
 

1. High strength of steel per unit weight . 

2. Uniformity : the properties of steel do not change with time . 

3. Elasticity : it follows Hook s' law up to fairly high strength . 

4. Permanence : steel frames that are properly maintained will last indefinitely . 

Building  Bridges  Towers 

Tanks  Pipelines  Ships 
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5. Ductility : extensive deformation without failure under high tensile stresses . 

6. Toughness : they have both strength and ductility . 

 
 
Disadvantages of  Structural Steel 
 

1. Corrosion : when freely exposed to air & water . 

2. Fireproofing costs : 

3. Susceptibility to buckling  . 

4. Fatigue  : strength may be reduced with time if it is subject to large number 

of stress (tensile strength) . 

5. Brittle fracture : when steel lose its ductility brittle fracture may occur 

 

Types of  steel 

1. Carbon steels : High strength low –alloy steel and yield strength of  36 ksi 

.The carbon steel are  A36 , A53 , A500 (grade 36 ) ,as shown in Table 

(1-1).  

2. High-strength low-alloy steel :have a distinct yield point range from 50 to 

70 ksi .The types shown in Table (1-1) and are A913 , A992 ,A572 , 

(grade 50) .  

3. Corrosion – Resistant , High- Strength ,Low Alloy: The yield strength 

ranging from  50 ksi .The types shown in Table (1-1) are A242 and A588. 
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Steel Sections 

 The first structural shapes made in the US were angle iron rolled in 1819 . 
  There  are two types of steel shape available : 
 

1. Rolled steel shapes : The dimensions and properties obtained from part 1 of 
the AISC .  

 

 

 

 

 

 

 
 
 
 
 
 
 

SectionAngle   Channel Section 
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Section ‐Rectingular Hollow  
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2. Built-up shapes :The shapes could be made from plate stock .Examples 

plate girders and box girders . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section ‐Z  
Section ‐Circular Hollow 
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Design Methods and Load Combinations 

DESIGN BASIS 

   The AISC (American Institute of  Steel Construction) Specification and Part 2 
of the AISC Manual describe the basis of design, for LRFD ((Load and  
Resistance Factor Design) . 
 

DESIGN BASIS 

Designs shall be made according to the provisions for Load and Resistance 
Factor Design (LRFD) not to the provisions for (ASD) (Allowable Strength 
Design) . 
 
Design for Strength Using Load and Resistance Factor Design  (LRFD) 

  Design according to the provisions for Load and Resistance Factor Design 
(LRFD) satisfies the requirements of this Specification . All provisions of this 
Specification, except for those in Section B3.4, shall apply : 
 

Ru  ≤ Ø Rn 
    Where : 

Ru = Required strength (LRFD) 

Rn = Nominal strength,  

Ø = Resistance factor,  

Ø Rn = Design strength 
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Load combinations 

The building code recognize that all structural loads do not occur at the same 

time and their maximum values may not happen at the same time .The load 

combinations or critical combination of loads to be used for design are 

prescribed in  ASCE 7 load standard .The basic load combinations for LRFD 

are : 

1. 1.4 (D + F) 

2. 1.2 (D + F + T) + 1.6 (L + H) + 0.5 (Lr or S or R) 

3. 1.2 D + 1.6 (Lr or S or R) + (L or 0.8 W) 

4. 1.2 D + 1.6 W + L + 0.5 (Lr or S or R) 

5. 1.2 D + 1.0 E + L + 0.25   

6. 0.9 D + (1.6 W + 1.6  H) (D always opposes W and H) 

7. 0.9 D + (1.0 E + 1.6  H) (D always opposes E and H) 

Where : 
• D = Dead load 

• F = Fluid loads 

• T = Self –straining force (temperature) 

• L = Floor live load 

• H = Lateral soil pressure ,hydrostatic pressures 

• Lr = Roof live load 

• S = Snow load 

• R = Rain load 

• W = Wind load 

• E = Load effect due to horizontal and vertical earthquake 
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