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Optimisation of a simply supported rectangular beam

independent variables name lb symbol value ub units
height 100 h 300 300 mm
thickness 50 b 78,61635228 150 mm

parameters name symbol value units
span length L 10 m
yield stress sigma_y 265 N/mm^2
live load q 25 kN/m

dependent variables name symbol formulas result units
cross sectional area A =h*b 23584,90568 mm^2
moment of inertia I =(1/12)*b*h^3 176886792,6 mm^4
section modulus W =(b*h^2)/6 1179245,284 mm^3
bending moment M =(q*L^2)/8 312,5 kNm
bending stress sigma =(M*10^6)/W 264,9999997 N/mm^2

objective function name
volume of steel =(A/(1*10^6))*L 0,235849057 m^3

constraints name value/eqn </>/= value/eqn name
bending stress 265 < 265 allowable bending stress
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Optimisation of a simply supported I-beam

independent variables name formulas lb symbol value ub formulas units
web height 0,18 h 0,556426138 0,6 m
flange width =1/2,5*h 0,2225705 b 0,222570455 0,3091256 =1/1,8*h m
flange thickness =1/15*b 0,014838 tf 0,01483803 0,0278213 =1/8*b m
web thickness =1/60*h 0,0092738 tw 0,009273769 0,0139107 =1/40*h m

parameters name symbol value units
span length L 12 m
modulus of elasticity E 210000 N/mm^2
yield stress sigma_y 235 N/mm^2
live load q 25 kN/m

dependent variables name symbol formulas result units
cross sectional area A =h*tw+2*b*tf 0,011765182 m^2
moment of inertia I =(1/12)*((tw*h^3)+(2*b*tf^3))+(2*b*tf*((1/2)*(h+tf))^2) 0,000672132 m^4
section modulus W 0,002415891 0,002415891 m^3
uniform load - own weight p =A*7,9 0,092944936 kN/m
bending moment M =((q+p)*L^2)/8 451,6730088 kNm
bending stress sigma =(M/W)/1000 186,9591806 N/mm^2
shear force V =((q+p)*L)/2 150,5576696 kN
average shear stress tau =V/(h*tw)/1000 29,17689612 N/mm^2
deflection u =(5/384)*(q+p)*(L*1000)^4/(E*(I*10^12)) 47,99999956 mm

objective function name
volume of steel =A*L 0,141182181 m^3

constraints name value/eqn </>/= value/eqn name
bending stress 186,95918 < 235 allowable bending stress
shear stress 29,176896 < 136,3 allowable shear stress
deflection 48 < 48 allowable deflection
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