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- WM Y Z(plane strain) ; where in all points in the body,

before and after application of load, remain in the same plane

( normal strain ) ( shearing strain )
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- Now consider the change of angle DAB ( in shearing strain )

o Assume the angle «
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: between AB and A'B’

o Also, in view of the smallness of o, , — the normal strain is very small
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( counterclockwise rotation : + )
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- The total angular change of angle DAB, ~,,
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= The shear strain is positive when the angle between

two positive axes decrease.

- In the case of 3D element,
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- Eqg @ and @ called to the strain-displacement relations of

continuum mechanics



& & ol
o
il e <F
70 o mm
#l R il A
e " S —_ f el
Y ~\ o 4
7 1 <0
[a\] -
& i
\ olo pd
m 5% <
00 —
B K <H
=, U
ud \%
k! ol
RO 100
Ho B0

SHA, w,; RN )

4

o

e
o

€ 7t EL

A, €5 =

€91
1=y

—_

.
()

t

X

- ALt HY 29| JEi7F £[7] ?loiM
S| HA[7{OF

NIy



[ du; duy Ouy |
oxr; 0xy 0I4
€1 €19 €
11 €12 €13 Dy DUy AUy
A(AMCHEH QI EIA)= [ €21 €29 €93| =
e;; (TS EA) 21 €22 €23 oz, oz, B,
€31 €32 €33
ousz Oug Oug
| 071 0Ty O3 |
— #He s, U = el‘jxji LIEFACE.
Uy = €112 T 19Ty T 1373
Uy = €91 % T €Ty T 9373
Uz = €317 T €33T5 T 3373
u; = €T, twx; 7t 8
here,
ouy 1,0u; Ouy, 1 ,0u; Oug
L () (e
oz, 2 0xy Oxy” 2 0dxy3 Oxy
€11 €12 €13 1 ( duy Uy AUy 1 ( Ay N B )
is 2l 2 0w, 0wy 01Xy 2 9xy 0z,
€31 €32 €33
1 (8u3 ouy . 1 (8u3 Uy ous
| 2 dxy  Ox3” 2 Oxy Omg 03
(Eij = sz')
0 1 (8u1 ouy 1 ,0u; Oug
Wy Wy Wi3 };(81@__ 8u1) 2 0xy Oxy 2 0wy Oxy
Wy = |War Wap Wa3| = 2 0w 0wy 0 1 (8u2 oug
W31 W3y W33 J;(alg__ ouUy };(81@__ 8u2) 2 0z, Om,
| 2 9xy w3’ 2 0my  Owg 0

((Uz'j = (sz')

29-2




29-3

- ;5 HAZO|DE 0] MY AL 22 YHES I}E.
~ S0 Chsl TS HolM oy ThA €8 CHUSHH HIE 4T

ex)

0. = oy P4 0y B 042+ 2005 L1y + 2055 ol + 204, 1l
L zare sxmoN 41 ByE?

en=enli T enly+ gl + 26101l + 2695 lols + 25, 151, )

. =~

~MN2 Vo3 131



o WHT HHAWY EE AFOB 7|0

- A succinct statement of strain
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- H™ HAEE, A(delta), dilatation
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X HHHO| Motz HAl(strain compatibility equation)
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= Physically, this means that the body must be pieced together;
no voides are created in the deformed body

- In two-dimensional strain, we now proceed to develop the equations of
compatibility, which establish the geometrically possible form of variation
of strains from point to point within a body.

- Differentiation of ¢, twice with respect to y,
¢, twice with respect to =,

and 1, with respect to = and y
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- In three-dimensional equation of compatibility, they can be obtained by
the same manner.
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— These equations were firstly derived by Saint-Venant in 1860.

after deformation

HHE NMYUZUMO| BECIK| %OT ot 2 ANl
0| LAER| 23



