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CALCULATION OF BEAM DEFLECTION  1
’TECHNICAL DATA»

CALCULATION OF DEFLECTION  2
’TECHNICAL DATA»

Load bending moment diagram Bending moment
(M)

Deflection
( )

Young's modulus
(Vertical elastic modulus)

E=
´=Deflection
‰=Rectangular stress

‰
´ w=Cross-sectional secondary moment

Load bending moment diagram Maximum stress, Maximum deflection

   Disk receiving uniform load 
   and having supported the perimeter

   Disk receiving uniform load 
   and having been fixed to the perimeter

   Disk receiving uniform 
   load on the concentric 
   circle having supported 
   to the perimeter

   Disk receiving uniform load on the concentric 
   circle having been fixed to the perimeter

   Rectangular plate receiving uniform load 
   and having supported the perimeter

   Rectangular plate receiving uniform load and 
   having been fixed to the perimeter

P(Uniform load)

(Radius)

P(Uniform load)

P(Uniform load)

(Radius)

(Radius)

P(Uniform load)

P(Uniform load)

P(Uniform load)

Uniform load

4

3216Em   t
3(m  -l)PR42

28mt
3(m+1)PR

Î

The central deflectionÎmax. can be expressed as follows:

(‰and the central one is as follows:

The peripheral stress can be expressed as follows:

Î

‰ ‰

3t216Em PR 3(m-1)(5m+1)

2

28mt
3P(3m+1)R

EEYoung's modulus,       EPoisson's ratio

Wherein,    PELoad, RERadius of plate, tEPlate thickness,

Îmax.=

Also, the central deflection    max. can be expressed as follows:

(‰

The circumferential stress    t  and radial    r  can be expressed as follows at the center.

max.=

t)max.=‰ r=Ú

t)max.=(‰r)max.=Ú

2

2

2

2
(‰ 4t4mt

3PR3PR‰t=Ú r)max.=Ú

1
m

EEYoung's modulus,       EPoisson's ratio

Wherein, PELoad, RERadius of plate, tEPlate thickness,

1
m

2
2

4R
m-1
m+1

-r
Rm

m+1
+logmt 22Q

3(m+1)P
0

0r
(‰t)max.=(‰r)max.=Ú

The central stress can be expressed as follows:

1 EPoisson's ratiomRERadius of plate, tEPlate thickness,  EEYoung's modulus,

When the central deflection r0 is smaller than R, 

Îmax. is expressed as follows:

The central deflection
Îmax. can be expressed as follows: tQ Em 3216

23(m-1)(7m+3)PR

4R 2
R +22Qmt log3(m+1)P

Îmax.—

‰and the central one is as follows: t=‰
0r

20rr=Ú

324QEm  t
3(m-1)(3m+1)PR2

Îmax.=

Qt 2R 2
3P 1-22‰mt2Q 2 22R

1-3P‰t=Ú
20r 20rr=Ú

The peripheral stress can be expressed as follows:

P=Q    pr0 2Wherein, PETotal load on the concentric circle.   

RERadius of plate,  tEPlate thickness,  EEYoung's modulus m EPoisson's ratio1
P=Q     pr 02Wherein, PETotal load on the concentric circle.   

The deflection 
at the center O can be expressed as follows:

The X-axis direction stress 
at center O can be expressed as follows:

1 3Et
4Pb

2t
2

1
Pb

Îmax.=ı

(‰x)max.=Å

EEYoung's modulus

2

Å

The stress to X-axis direction at the center A of the longer side can be expressed as follows:

(‰

Îmax.=

Pb
2

2

t2

Pb 4
ı Et 2

x)max.=

EEYoung's modulus

(Deflection)

(Deflection)

Îmax.

Îmax.
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