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1) Shear Stress Distribution in Flange Formulas @

List of 33

Important Shear Stress in | Section Formulas

1.1) Area of Flange or Area above Considered Section Formula (af

. Fomuiz

Example with Units

D 9000 mm
Ay = B 5 y 449500 mm?> = 100mm - 5 - 5mm

Evaluate Formula @

1.2) Distance of CG of Considered Area of Flange from Neutral Axis in | Section Formula (a1

Formula

Example with Units

22525 _ 1 9000 mm +5
omm = E 7 mm

Evaluate Formula (@

1.3) Distance of Considered Section from Neutral Axis given Shear Stress in Flange Formula

(a1
Example with Units

60249481 mm = \/

2
9000 mm 2-0.00168m*

MPa
2 48N '

Evaluate Formula @

1.4) Distance of Lower Edge of Flange from Neutral Axis Formula @

Example with Units

Evaluate Formula @

1.5) Distance of Upper Edge of Flange from Neutral Axis Formula (af

. © formuladen.com

Evaluate Formula @
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1.6) Inner Depth of I-section given Shear Stress in Lower Edge of Flange Formula (af

Example with Units
2 8-1 2 8-0.00168m*
d= D -—- Tbeam 8012.4902mm = 9000mm - ——— 6MPa
Fy 4.8kN

Evaluate Formula @

1.7) Moment of Inertia of | section given Shear Stress in Lower Edge of Flange Formula (a{

0.0081m* =

4.8xkN

MPa

Example with Units

2 2
_— (9000mm - 450mm )
8-6

1.8) Moment of Inertia of Section for I-section Formula (af

Evaluate Formula [

!m@ Example with Units
2 2
Fq D° > 4.8kN 9000 mm 2
|= —m8 —-y 0.0162m* = . - Omm
2" Theam 2 2 - 6Mpa 2

Evaluate Formula @

1.9) Outer Depth of | section given Shear Stress in Lower Edge of Flange Formula (af

Evaluate Formula @

Evaluate Formula @

Evaluate Formula (@

Example with Units
8-1 2 8-0.00168m* 2
D= |—- Theam T d 4123.4088mm = |—— 6MPa + 450mm
F, 4.8kn
1.10) Outer Depth of I-section given Shear Stress in Flange Formula (af
Formula Example with Units
2-1 2 2-0.00168m* 2
D=4- FS . Tbeam + y 8197.585mm =4 - W 6MPa + 5mm
1.11) Shear Force in Flange of I-section Formula (a{
2-1-1 2-0.00168m* - 6MmP.
F o= beam | | 04978 = ikl ¢
s D2 2 9000mn ® o 2
— - - mm
7 Y

1.12) Shear Force in Lower Edge of Flange in I-section Formula (af

Formula

8-
F. =

S

2 2
D -d

11
beam 0.9981in =

8-0.00168m* - 6MPa
2 2
9000mm - 450mm

Example with Units

. © formuladen.com

Evaluate Formula [
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1.13) Shear Stress in Flange of I-section Formula (a1

IWE Example with Units
_F [p* o7 a5 1am = 8 9000 mm . 2
Tbeam = 5777\ 77V BTN = S 00168, z o™

Evaluate Formula @

1.14) Shear Stress in Lower Edge of Flange of I-section Formula (af

MR o |

Example with Units

Theam

F
s -(Dz-dz)
8-1

28.8562mpa =

4.8xkN

" . (9000mm 2 . 450mm 2)
8-0.00168m*

Evaluate Formula @

1.15) Width of Section given Area above Considered Section of Flange Formula (af

Formula

1.4238

Example with Units

6400 mm?
™M= 5000 mm

2 - 5mm

2) Shear Stress Distribution in Web Formulas @

Evaluate Formula @

2.1) Distance of Considered Level from Neutral Axis at Junction of Top of Web Formula (af

Example with Units
d 4’50"]"]
y=—= 225mm =
2
2.2) Maximum Shear Force in | Section Formula (af
Ima Example with Units
Tax " 1° b 11mpa - 0.00168m* - 7
F, = e 0.1281kN = S AL .
ST R (02-d7) bea? 100mm - (9000mm 2 450mm 2) 7,0 - 450
3 +— 8 8
2.3) Maximum Shear Stress in | Section Formula (af
Evaluate Formula @
2 2
. - 2
Fg B (D d ) b-d
Tmax = b ’ 3 + 3

4.8xN
412.3045mpa =

2 2
100mm ~(9000mm - 450 mm ) . 7 om ‘450mm2

0.00168m" - 7mm

8

8
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2.4) Moment of Flange Area about Neutral Axis Formula (af

I Formul | Evaluate Formula @
B- (Dz-dz) 100 mm -(9000mm2-450mm2)
l=———2| | 101n = -

2.5) Moment of Inertia of I-Section given Maximum Shear Stress and Force Formula (af

Evaluate Formula [
2 2 5
Fg B (D -d ) b-d
1= +
Theam * P 8 8
2 2
481 100 mm - (9000mm - 450 mm ) e 450w 2
0.1154m* = . +
6MPa © 7mm 8 8

2.6) Moment of Inertia of I-Section given Shear Stress of Web Formula (af

2
[ = Fq B (Dz dz) + b d 2
- Theam * D 8 2 4
2
4.8xN 100 mm 2 2 7 mm 450 mm 2
0.1154m* = . . (9000mm - 450 mm ) + | ————-5mm
6MPa + 7mm 8 2 4

2.7) Moment of Inertia of Section given Shear Stress at Junction of Top of Web Formula (af

. E=m [Example with Units | Evaluate Formula (@

FS-B-(DZ-dZ) 4.8kN-100mm~(9000mm2-450mm2)
= — 7

0.1154m* =
8 Tpoa * b " 8- 6MPa - 7rm

2.8) Moment of Shaded Area of Web about Neutral Axis Formula (af

 Emm
] b dz 2 0 0002 7mm 450mm 2 5 2
T2\ Rem T\ T g oM
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2.9) Shear Force at Junction of Top of Web Formula (a1

. E=m Example with Units Evaluate Formula (@

. 8-1-b Theam | | o g0,y = 8 0-00168m* - 7mm - Guea
s B- (Dz_dz) 100 mm '(9000mm2-450mm2)

2.10) Shear Force in Web Formula (af

Evaluate Formula @

Formula

Example with Units

0.00168m* + 7mm - 6MPa

100mm - (9000 mm * - 450mm *) 4 2m 450 mm 5o 2
8 2 4 i

0.0699kn =

2.11) Shear Stress at Junction of Top of Web Formula @

Example with Units Evaluate Formula (@

FS~B-(D2—d2) 4.8k '100mm'(9000mm2-450mm2)
T =— - 412.2321mpa =
beam 8-1-b ’ 8-0.00168m" - 7mm

2.12) Shear Stress in Web Formula

Evaluate Formula @

Formula

Example with Units

4.8kN 100 mm 7 mm 450mm 2 5 2

412.3044wpa = : : (9000mm 2 . 450mm 2) + A2 s
0.00168m* + 7mm 8 2 4

2.13) Thickness of Web Formula

Example with Units

2-0.00168m*

450 mm 2 .

Evaluate Formula @

66.4032mm =
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2.14) Thickness of Web given Maximum Shear Stress and Force Formula (af

m Evaluate Formula@
B-F,- (D2 . dz) 100mm - 4.8kN - (9000mm 2 450 mm 2)
b = 5 4868052 mm = 5
8-1- Tbeam - FS . d 8:0.00168m* - 6MpPa - 4.8kN - 450mm
2.15) Thickness of Web given Shear Stress at Junction of Top of Web Formula (af
 =m
2 2 2 2
F,-B- (D -d ) 4.8xN - 100mm - (90001nm - 450 mm )
b= 480.9375mm =
81" Thoum 8-0.00168m* - 6MPa

2.16) Thickness of Web given Shear Stress of Web Formula (af

Evaluate Formula (@

2 2
FS-B-(D -d )
b=
8~I~rbeam—FS~(d2—4-y2)
[ Example with Units |
486.8023mm =

48N - 100mm - (9ooomm 2 . 450mm 2)

8-0.00168m* - 6Mpa - 48Kk - (450mm2-4- 5mm2)

2.17) Width of Section given Moment of Flange Area about Neutral Axis Formula (af

0.1663 mm

[ Example with Units | Evaluate Formula (@

8-0.00168m*

9000mm > - 450 mm >

2.18) Width of Section given Shear Stress at Junction of Top of Web Formula (]

B Fomuz

Theam -

2 2
f (0 7)

Example with Units Evaluate Formula [

8-1-b

1.4555mm =

6MPa -8+ 0.00168m* - 7mm
4.8kN - ( 9000 mm 2 - 450 mm 2)
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Variables used in list of Shear Stress
in | Section Formulas above

Constants, Functions,
Measurements used in list of Shear
Stress in | Section Formulas above

A,py Area of Section above Considered Level
(Square Millimeter)

b Thickness of Beam Web (Millimeter)

B width of Beam Section (Millimeter)

d Inner Depth of | Section (Millimeter)

D Outer Depth of | section (Millimeter)

F Shear Force on Beam (Kilonewton)

| Moment of Inertia of Area of Section (Meter)
y Distance from Neutral Axis (Millimeter)

y Distance of CG of Area from NA (Millimeter)
Tpheam Shear Stress in Beam (Megapascal)

T max Maximum Shear Stress on Beam
(Megapascal)

. © formuladen.com

Functions: sqrt, 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.
Measurement: Length in Millimeter (mm)
Length Unit Conversion @

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

Measurement: Pressure in Megapascal (MPa)
Pressure Unit Conversion @

Measurement: Force in Kilonewton (kN)

Force Unit Conversion @

Measurement: Second Moment of Area in
Meter* (m*)

Second Moment of Area Unit Conversion @
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Download other Important Shear Stress Distribution for Different Sections
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¢ Important Shear Stress in Circular ¢ |mportant Shear Stress in Rectangular
Section Formulas @ Section Formulas @

¢ Important Shear Stress in | Section
Formulas
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