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3D  

Alternatives 

Picture  Span limitation  Definition  Alternative Structure 

System  

Span limitation is from 25 – 40 

m   

A structural members of reinforced 

concrete,  allow the weight to go from 

the roof till columns to foundation. 

(commonly used)  

Concrete columns and 

beams 

Span limitation is from 25 – 

120 m 

Space structure is a truss-like, lightweight 

rigid structure constructed from 

interlocking struts in a geometric pattern 

Steel Space frame 

Span limitation is from 15 – 20 

m  

Simple steel and columns support  Simple steel beam and 

column   

Criteria  Concrete 

columns 

and beams 

Steel 

Space 

frame 

Simple 

steel beam 

and 

column   

Light structure     

Aesthetic shape       

Easy to assemble   

Roof thickness  

  

  `   

Cost  

System selection and 
evaluation matrix 

Steel column and 
beam details  

shape Structure 

system  

Square  Column  

W-section girder Girder 

W-section beam Beam 

Standards, specifications and codes 

Loads : 
1-Dead load 
Weight of fixed service equipment 
Soil loads and 
Hydrostatic pressure 
Weights of Materials and Constructions: 
- dead load of 
the roof does not exceed 20 psf (0.96 kN/m2) 
2-Live load 
-Minimum Uniformly Distributed Live Load for not 
accusable roof 20 psf (0.96 kN/m2)  
-Minimum Uniformly Distributed Live Load for 
accusable roof100 lb/ft2 (4.79 kN/m2) 

Column 
Column sizing for primary design is 
according to the tributary area and 
since most of the columns tributary 
areas in our project are trapezium 
shape so  
Area =  
a+b+c+d= e 
F = e *0.5  
Area square= f-a * f-b * f-c * f-d 
Area = area square 
Beam:  
Beam sizing can be calculated  for 
primary design according to the 
following : 
Approx. Depth = span / 16 
Approx. Depth beam = span / 22 
Beam spacing : 
-Beam typical spacing for non-
accessible roof = 8 ft to 12 ft 
-Beam typical spacing for accessible 
roof  4ft to 8 ft 
  

Column and beam design Analysis  of structure on STAAD 

Define the spacing between  beams and plot the 
structure  also add  fixed supports and define 
properties of the material thickness cross section 
and type in STAAD 

Checking which is the STAAD analysis of steel 
section determined using the preliminary design  Analysis for the steel section . 

The steel manual AISC 13th  square 
section properties  

Analysis for the member forces in 
STAAD . 

TUB50503 thickness is 0.19 the closet on is HSS5X5X1/4 
(thickness t=0.233 in ) 

HSS5X5X1/4 (A=4.30 in2 , r = 1.93 in – for square section there is only on r 
because of symmetry ,member 116 is 4 meter long , therefore L= 4m =13.245 
ft = 157.4 in ,k=0.65, fy = 50 ksi 
-kL/r = (0.65)(157.2)/1.93= 52.94 
-Fa =28.34  
-P=FxA = 28.34 x 4.30=121.6 k > 37.69 kN= 8473.04Ib 
-121.6 k >8473.04Ib = 8.473 k  
That shows that the column capacity is 121.6 k and the applied load is 8.47 k 
which is ok. 

Also in the analyzing process we did stress 
analysis while devolving the design in STAAD 
which show as where the most places that 
have more stress  

3D RENDERING  


