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sü
steem

)
n
in

g
seejärel
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õju
tavad

vaad
eld

avasse
sü
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jõu
d
,

•
2D

liik
u
m

atu
liigen

d
tu

gi
e.

liigen
d

—
2

jõu
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ä
ä
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õrran

-
d
eid

.

–
3D

(ru
u
m

ilised
ü
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äsitletak

se
tu

gev
u
sõp
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jõu

d
u
d
ega.

V
älisjõu
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ü
siv

u
se.

S
ed

a
sorti

jõu
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õttelist)

tü
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jõu

d
u
d
ega.

N
eid

jõu
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õju
vatek

s)
sisejõ
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d
u
d
e

m
ääram
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jõu
sü
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jõu
sü
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jõu
sü
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ärit

p
rof.

A
.
K

lau
son

i
T
e
h
n
ilise

m
e
h
a
a
n
ik

a
lo

en
gu

k
on

sp
ek

tist.)



2
.4

.
S
ise

jõ
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sõp

etu
ses,

eh
itu

sm
eh

aan
ikas

ja
m

õn
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öörd

e
p
ositiiv

n
e

su
u
n
d

on
seotu

d
telged

e
asen

d
iga,

siis
lo

etak
se

n
ü
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äigu

s
tek

k
in

u
d

tagu
m

isel

3T
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jõu
d

p
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äeva
(v

t.
jo

on
.
2.8).

•
P
o
sitiivn

e
pa

in
d
em

o
m

en
t

tek
itab

tõm
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ü
h
ist

jõu
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õik

jõu
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jõ
u
d
u
d
e

m
ä
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jõ
u
d
u
d
e

m
ä
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järeld
u
si

sisejõu
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äärtu

s.

5.
K

oh
as,k

u
s
p
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tõu
s

m
u
u
tu

b
h
ü
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õik

-
ja

p
ik

ijõu
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rõh
u

ü
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õju

b
vaid

p
ik

ijõu
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äesolevas

k
u
rsu

ses
täh

istatak
se

n
orm

aalp
in

geid
k
reeka

täh
ega

σ
ja

va
jad

u
sel

lisatak
se

in
d
ek

s,
m

is
osu

tab
p
in

n
an

orm
aali

sih
ile.

E
estikeelsetes

tu
ge-

v
u
sõp
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ä
rg

ireeg
lid

2
-

3
6

J
o
on

is
2.13:

P
in

gevek
tori

p
ν

lah
u
tam

in
e

n
orm

aal-
ja

n
ih

kep
in

gek
s.

•
T
eisest

k
ü
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ü
sikalisi

su
u
ru

si
—

skalaare,
vek

to-
reid

ja
(teist

järk
u
)

ten
soreid

.

S
ka

la
a
r

p
ole

seotu
d

su
u
n
aga,

ted
a

iselo
om

u
stab

vaid
(arv

)v
äärtu
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sõltu

m
atu

.

•
T

ü
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äited

—
p
in

geten
sor,

d
eform

atsio
on

iten
sor.

•
T
eist

järk
u

ten
sori

kom
p
on

en
tid

e
täh

istam
isel

kasu
tatak

se
kah

te
in

d
ek

sit,
sest

iga
kom

p
on

en
ti

iselo
om

u
stab

lisak
s

m
o
o
d
u
lile

kak
s

su
u
n
d
a.

–
N
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fü

ü
sikaliselt

vastu
v
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õi

p
u
n
k
ti

siire
v
õi
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sõltu
ko

ord
in

aatid
e

valik
u
st

(vaatam
ata

sellele,
et

p
in

geten
sori

kom
p
on

en
d
id

om
avad

erin
evates

ko
ord

in
aatsü
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d
u
d
e

vah
el

on
v
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ü
lesan

d
e

p
ü
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elem
en

taarp
in

n
al

d
A

.
(J

o
on

is
on

p
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õh

jal
on

leitu
d
,
et

m
om

en
d
id

M
y

ja
M

z
tu

leb
arv

u
tad

a
ristlõike
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istlõikes

m
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õju

gu
talale

selli-
n
e

v
älisko

orm
u
s,

m
ille

toim
el

tek
ib

vaid
ü
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õh

jal 11.

•
K

o
osk

õlas
B

ern
ou

lli
h
ü
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lõike-

jo
on

t
n
im

etatak
se

n
u
lljoo

n
eks.

1
1N

B
!
W

y
6=

W
(1

)
y

+
W

(2
)

y
+

...+
W

(
n
)

y
jaW

z 6=
W

(1
)

z
+

W
(2

)
z

+
...+

W
(
n
)

z



2
.1

0
.

S
eo

sed
p
in

g
e
te

ja
v
a
rd

a
sise

jõ
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ä
id

e
2
-1

0
.
P

ik
kep

in
ged

vard
as.

L
ah

en
d
atak

se
lo

en
gu

s.

N
ä
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jõu
st.

O
m

a
olem

u
selt

on
n
ad

m
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õistetak
e

k
eh

a
p
u
n
k
ti

läb
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ü
lejään

u
d

kah
e

n
ih

kep
in

gete
p
aari

jaok
s.

2
.1

1
.

N
ih

k
e
p
in

g
ed

v
a
rd

a
ristlõ
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ü
lik

u
lised

p
in

n
aelem

en
d
id

m
u
u
tu

vad
rööp
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sõltu
v
u
s)

läh
tu

d
es

p
eab

v
ään

d
ep

in
ge

olem
a

lin
eaarfu

n
k
tsio

on
vard

a
raad

iu
sest

ρ
,
s.t.

τ
=

k
ρ

(jo
on

.
2.24).

K
on

stan
d
i
k

m
ääram
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te,
korral

on
see

tu
n
d
u
valt

kom
p
-

litseeritu
m

.
B

ern
ou

lli
h
ü
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äärtu

si
servad

e
kesk

p
u
n
k
tid

es.
R

istlõike
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äga

m
itm

ed
kon

stru
k
tsio

on
ielem

en
d
id

on
valm

istatu
d

m
etall-leh

ted
est,

m
ille

ristlõike
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ristlõikes.

V
aatlem

e
m

u
u
tu

va
sein

ap
ak

su
sega

su
letu

d
ristlõiget
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õh
u
kesesein

ali-
ses

su
letu

d
ristlõikes.
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jõu
d

ja
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jõu
ga

Q
z
ko

os
k
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lõikep

in
gete

p
aarsu

se
sead

u
st

ja
valem

eid
(2.35)

n
in

g
(2.36)

saam
e

τ
z
x

=
τ
x
z

=
N

∗2 −
N

∗1

b
d
x

=
d
M

y

d
x

S
∗y

I
y b .

(2.37)

J
o
on

is
2.36:

P
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ik
e
s

2
-

7
4

J
o
on

is
2.37:

L
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K
u
n
a

ristlõike
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seetõttu
ei

esin
e

tege-
lik

k
u
ses

ka
sellist
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ik
e
s

2
-

8
0

J
o
on

is
2.43:

L
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öö

” sob
ivate”

m
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ü
rid

.
R

istlõike
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k
ilisas

ja
m

id
a

v
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