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Tension Members 
Tension members : structure element subjected to axial tensile force. 

Using of tension member is too wide as in  

◦Cable in suspended roof 
◦Cable in suspension 
◦Cable in stayed bridge. 
◦The only determinant of the strength of a tension member is the cross 
sectional area ,Therefore any cross sectional configuration may be used as     
( circular rod, rolled shapes, plates). 



Tension Members 
The stress in an axially loaded tension member is given by: 

P : magnitude of load  

A :cross sectional area 

 

 

 

◦If the cross sectional area of a tension member varies along its length the 

stress is a function of the particular section under consideration .  

◦The presence of holes in any member will influence the stress at a cross 

section through the holes.  

◦When the cross section area be reduced the stress on the net area ( the 

remaining area after remove bolt's area) will be increases we should check 

the design of rod at connections. 



Tension members are frequently connected at there ends  
with bolts as shown 



Design Strength 
 A tension member can fail by reach  two limit states: 

◦ Excessive deformation 
◦ Fracture. 

 To prevent excessive deformation the load on the gross section must be small 

enough that the stress on the gross section is less than the yield stress Fy 

 To prevent fracture the stress on the net section must be less than the tensile 

strength Fu. 

 

 The nominal strength in yielding is: 

 the resistance factor Ø = Øt for yielding = 0.90 

 

 The nominal strength in fracture is:  

 the resistance factor for fracture = 0.75 

where Ae is the effective  net area 

 



Design Strength 

 The presence of holes in any member will influence the stress at a cross section 

through the holes  

 Because there are two limit state , both of the following condition must be 

satisfied: 

 

 

 for any bolts we must to add     inch to its diameter fastener in order to account 

the area net 
 

 but for slotted holes we added     inch only.  

( See chapter J ,connection , joints , fasteners ) 



Design Strength 
 Example 3.1 : 

A ½ × 5 plate of A36 steel is used as a tension member. It is connected to a gusset 

plate with four 5/8-inch-diameter bolts, as shown. Assume that the effective 

net area Ae equals the actual net area An and compute the design strength. 

Solution:    



Design Strength 



Design Strength 
 Example 3.2 
A single-angle tension member, an L3 ½ × 3 ½ × ⅜, is connected to a gusset plate 

with ⅞-inch-diameter bolts as shown. A36 steel is used. The service loads are 

35 Kips dead load and 15 Kips live load. Investigate this member for 

compliance with the AISC Specification. Assume that the effective net area is 

85% of the computed net area.  

 

Solution:        



Design Strength 





Design Strength 
 Example 3.3  

      Determine the tensile design strength of the double-angle shape shown. A36 

steel is used, the holes are for 1/2-inch-diameter bolts. Assume that the 

effective net area is 75% of the computed net area.  

 



Solution: 
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 The design strength based on the net area is  

 Because 65.86 kips <78.08kips ,fracture of the net section controls , and the design strength for the 

two angles is 2 × 65.86 =132 Kips. 

 


