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List of 26 Economical Structural Steel

Formulas

Economical Structural Steel #

1) Cross-Sectional Area1 given Material Cost Ratio @

A _ Ay -Py
b 02/ - Py

720000mm? - 25
291.7mm? —
& 765291.7mm 0.0011 - 26

2) Cross-Sectional Area2 given Material Cost Ratio @

C2 Cc1l° Al - Py
Ay = —/
Py
9011 - 2.9
() 562286 4mm — 0.90 60(;(;00mm 6

3) Material Cost Ratio @

AQ P,
2= (=2) (=2
@2 (Al) (Pl)
B) 1.153846 = (—7200001“”2) : (§>
600000mm’ 2
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4) Material Price p1 given Material Cost Ratio @

A, - Py Open Calculator (&'

P, =
B" =& 4,

720000mm? - 25
0.9011 - 600000mm?

@ 33.29264 =

5) Material Price p1 using Relative Material Cost Ratio @

Fy1 P Open Calculator (%'
Fyo 2

1= C2/c1

104N/mz> .95

() 23.0829 — (s
709011

6) Material Price p2 given Material Cost Ratio @

02/01 . Pl . Al Open Calculator (%'
4 P, =
1 JU i
0.9011 - 26 - 600000mm:?
@ 19.52383 = mm

720000mm?
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7) Material Price p2 using Relative Material Cost Ratio @

mp. C2/01 - Py Open Calculator @
. 2 Fy
F,s
0.9011 - 26
@ 28.15938 = —
25N /e

8) Relative Cost for Designing Fabricated Plate Girders @

1 Open Calculator (%'
C2 )y = Pa) (En e p
/C1 P, Fy2

1

9 104N /m2 \ *
B 0.877058 = 5 . (104N/m
2% 125N /2

9) Relative Cost given Yield Stress @

2 Open Calculator (%'
C2 — & . E 3 P
/C1 P ) F

y2

B 0.550551 - 25 104N /m2 \ 7
2% 125N/
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10) Relative Material Cost Ratio @

Fq P Open Calculator (%
Fyo Py
o\ 125N/m? 26
11) Relative Weight for Designing Fabricated Plate Girders @

Open Calculator (%'

Fy1
AW i = 4/ ——
. /W1 Fy,

B o.91214 104N/
‘ |/ 125N/m?
12) Relative Weight given Yield Stresses @

) % Open Calculator (&'

Fy1
-
y

104N /m2 \ ¥
B} 0.884604 = 104N/m*
125N /2
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13) Yield Stress Fy1 given Relative Cost @

Open Calculator @

3
P 2
Fyl — (02/01 . P_:) : Fy2

3
2 2
B 113.4017N/m> = (0.9011 : %) - 125N /m?

14) Yield Stress Fy1 given Relative Cost for Designing Fabricated Plate
Girders @

P ) 2 Open Calculator (&
g, - (2 B2 ) o
Py

26\ 2
B0 109.7799N /m> = (0.9011 : 2—5> - (125N /m?)

15) Yield Stress Fy1 given Relative Weight @

Open Calculator @

Fyp = (W2/w1)? - (Fy2)
B3 106.3713N/m> = (0.898) % - (125N /m?)

16) Yield Stress Fy1 given Relative Weight for Designing Fabricated Plate
Girders @

Fy1 = (Wz/W1)2 -Fyo

B0 100.8005N /m> = (0.898)* - 125N /m
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17) Yield Stress Fy2 given Relative Cost @

F
Fyz = =

P
(5t C2cn)
104N /m?
3
(2 -0.9011) "

Open Calculator (%'

oo

B 114.6367N/m> =

18) Yield Stress Fy2 given Relative Cost for Designing Fabricated Plate
Girders @

Fy? -

N
Fy1 Open Calculator ($

2
(C2/er- 3t

104N /m>
(0.9011 - 2)*

B 118.4188N/m> =

19) Yield Stress Fy2 given Relative Weight &

Fyl Open Calculator (%
Fy2 - 3
(W2)w1)*
104N /m?
B 122.2134N/m> = ———
(0.898)*
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20) Yield Stress Fy2 given Relative Weight for Designing Fabricated Plate
Girders @

F Open Calculator (&
@F: =
/W1
104N /m?
B 128.9676N/m> = ———
(0.898)

21) Yield Stress of Steel1 using Relative Material Cost Ratio @

C2/C1 . Fy2 . P1 Open Calculator (&'
Fy =
Py

0.9011 - 125N/m> - 26
25

B 117.143N/m> =

22) Yield Stress of Steel2 using Relative Material Cost Ratio @

Fyl - Py Open Calculator (%

x O
. v2 C2/c1- Py

104N /m? - 25

110.9755N /m? —
B3 110.9755N/m 0.9011 - 26
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Columns @&

23) Column Buckling Stress Fc1 given Relative Material Cost @

P 1 Open Calculator (@
BFc.=C2c: - P, “Feo

26
B 1405.716N/m* = 0.9011 - (2—5> - 1500N /m?

24) Column Buckling Stress Fc2 given Relative Material Cost K

Fci - Py Open Calculator (&'

F.o—
< C2/c1- Py

1248N /m? - 25
0.9011 - 26

B 1331.706N/m> =

25) Relative Material Cost for Two Columns of Different Steels Carrying
Same Load @

Fc 1 P 9 Open Calculator (&
i C2 /01 = 22
B ( Feo ) (Pl )
0.8 — 1248N/m? 25
Bos- (1500N/m2> ' <2_6>
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26) Relative Price Factors using Relative Material Cost Ratio and Column
Buckling Stress (&

F c2 Open Calculator (%
A P2 p1 = C2/c1 -
. /P1 /C1 (Fcl )

1500N /m?
B0 1083053 = 0.9011 - 1500N /m?

1248N /m?

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/en/relative-price-factors-using-relative-material-cost-ratio-and-column-buckling-stress-calculator/Calc-12267
https://www.calculatoratoz.com/en/relative-price-factors-using-relative-material-cost-ratio-and-column-buckling-stress-calculator/Calc-12267

Economical Structural Steel Formulas... 11/13
Variables Used

« A, Cross-Sectional Area of Material 1 (Square Millimeter)
« A, Cross-Sectional Area of Material 2 (Square Millimeter)
e C2,c1 Relative Cost

 F¢2 Column Bulking Stress2 (Newton per Square Meter)
o Fy1 Yield Stress 1 (Newton per Square Meter)

o Fy2 Yield Stress 2 (Newton per Square Meter)

» Fc4 Column Bulking Stress1 (Newton per Square Meter)
» P4 Material Cost p1

» P Material Cost p2

e P2,pq Relative Price Factors

o W2,y1 Relative Weight
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Constants, Functions, Measurements used

e Function: sqgrt, sqrt(Number)
A square root function is a function that takes a non-negative number as an
input and returns the square root of the given input number.

e Measurement: Area in Square Millimeter (mm?)
Area Unit Conversion @

e Measurement: Pressure in Newton per Square Meter (N/m?)
Pressure Unit Conversion [3
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Check other formula lists

¢ Allowable-Stress Design ¢ Design of Stiffeners under Loads
Formulas @ Formulas @

+ Base and Bearing Plates e Economical Structural Steel
Formulas C‘J Formulas @

e Cold Formed or Light Weighted e Webs under Concentrated Loads
Steel Structures Formulas L‘: Formulas @

¢ Composite Construction in
Buildings Formulas (3!
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