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õik

m
u
u
tu
sed

v
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tä
isn

u
rga

m
u
u
tu
s,
st.

n
ih
e

x
y
tasan

d
il

γ
x
y
=

β
1
+
β
2
=

∂
u

∂
y
+

∂
v

∂
x
.

(3.5)



3
.1
.

S
iire

ja
d
e
fo
rm

a
tsio

o
n

3
-
7

A
n
alo

ogiliselt
saab

leid
a
n
orm

aald
eform

atsio
on

id
(su

h
telised

p
iken

em
ised

)
ja

n
ih
ked

eform
atsio

on
id

(eh
k
n
ih
ked

)
teistel

ko
ord

in
aattasan

d
itel.

K
ok

k
u
saam

e
k
u
u
s
seost

d
eform

atsio
on

ikom
p
on

en
tid

e
ε
x ,ε

y ,ε
z ,γ

x
y ,γ

y
z ,γ

x
z
ja

siird
ekom

p
o-

n
en
tid

e
u
,v
,w

vah
el:


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∂
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+
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ääram

isek
s.

2.
K
u
i
orien

teerid
a
kak

s
ten

som
eetrit

telged
e
x
ja

y
sih

is,
siis

saam
e
d
eform

at-
sio

on
id

ε
x
ja

ε
y
otse

ten
som

eetrite
lu
gem

itest,
γ
x
y
aga

avald
am

e
v
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I
ε1
=

ε
x
+
ε
y
+
ε
z ,

I
ε2
=

∣∣∣∣

ε
x

12 γ
x
y

12 γ
x
y

ε
y

∣∣∣∣
+

∣∣∣∣

ε
y

12 γ
y
z

12 γ
y
z

ε
z

∣∣∣∣
+

∣∣∣∣

ε
x

12 γ
x
z

12 γ
x
z

ε
z

∣∣∣∣ ,
I
ε3
=

∣∣∣∣∣∣

ε
x

12 γ
y
x

12 γ
z
x

12 γ
x
y

ε
y

12 γ
z
y

12 γ
x
z

12 γ
y
z

ε
z

∣∣∣∣∣∣

.

(3.15)



3
.3
.

R
u
u
m
d
e
fo
rm

a
tsio

o
n
e
h
k
su
h
te
lin

e
m
a
h
u
m
u
u
tu
s

3
-
1
3

3
.3

R
u
u
m
d
e
fo
r
m
a
tsio

o
n

e
h
k
su

h
te
lin

e
m
a
h
u
m
u
u
tu

s

Ü
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ü
lik

u
m
ah

u
k
s
d
V
1
=
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1 d
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+
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+
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√
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=
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äike,

v
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d
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õi

sob
iv
u
stin

gi-
m
u
sed

.

3
.4
.

P
id
e
v
u
stin

g
im

u
sed

3
-
1
6

A
lte

r
n
a
tiiv

n
e
p
õ
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∂
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∂
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∂
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∂
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∂
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∂
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∂
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︸
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∂
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õrran

d
it,

leiam
e
v
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eejärel

v
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∂
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∂
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∂
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∂
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∂
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ääratu

d
avald

istega
(3.19)

1−
3 .

2.
V
iim

ased
kolm

:
k
u
i
on

an
tu
d
n
ih
ked

eform
atsio

on
id

kolm
es

ristu
vas

tasa-
p
in
n
as,

siis
ei
saa

n
orm

aald
eform

atsio
on

e
m
eelevald

selt
ette

an
d
a,

vaid
n
ad

on
m
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õ
rra

n
d
id

3
-
2
1

3
.5
.1

Ü
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=
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+
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+
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+
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=
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+
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+
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äga

lih
tsate

ek
sp
erim

en
tid

e
ab

il.

3
.5
.

O
le
k
u
v
õ
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äitek

s
J
.
N
.
R
ed
d
y,

T
h
eory

an
d
A
n
aly

sis
of

E
lastic

P
lates,

P
h
ilad

elp
h
ia,

T
ay
lor

&
F
ran

cis,
1999



3
.5
.

O
le
k
u
v
õ
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