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sü

steem
i

k
u
u
lu

vad
p
u
n
k
tm

assid
)

m
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ü
d
rostaatilin

e
su

rve.

•
M

a
h
u
-
eh

k
m

a
ssjõ

u
d

m
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jõu
ga,

m
id

a
n
im

etatak
se

p
u
n
ktjõ
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ä
ra

tu
d

ja
sta

a
tika

ga
m

ä
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äsitletak

se
tu

gev
u
sõp
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jõu

d
u

ja
ü
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jõu
d
u

ja
kolm

m
om

en
ti.



2
.2

.
S
ise

jõ
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õ
ikjõ
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jõ
u
d
u
d
e

liig
id

2
-

9

J
o
on

is
2.2:

P
ik

ijõu
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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
.3

.
S
ise

jõ
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u
d
.

J
o
on

is
2.4:

P
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d
u
d
e

liigid
ja

p
ositiiv

sed
su

u
n
ad

—
p
ik

i-
ja

p
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lõikam

ise
k
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ü
ll,

erin
ev

te
au

torite
õp
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õib

k
oh

ata
v
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ä
n
d
em

o
m

en
d
i

po
sitiivn

e
su

u
n
d

on
m
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äesolevas
k
u
rsu

ses
kasu

tatava
telged

e
orien

tatsio
on

i
korral

p
ole

p
ain

-
d
em

om
en

d
i
m

ärgireeglil
m

itte
m

id
agi

ü
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äga

ü
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ä
rg

ireeg
lid

2
-

1
9

S
isejõu
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ü
ri

vaste
d
ia

g
ra

m
,
n
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ü
r.



2
.4

.
S
ise

jõ
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jõ
u
d
u
d
e

m
ä
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ü
r.

2
.4

.
S
ise

jõ
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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
.5

.
D

ife
re

n
tsia

a
l-

ja
in

teg
ra

a
lseo

sed
la

u
sk

o
o
rm

u
se

in
te

n
siiv

su
se

ja
sise

jõ
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ü
lgam

ist,
saam

e
kolm

d
iferen

tsiaalseost:

d
Nd
x

=
−

p
x ,

d
Q

z

d
x

=
−

p
z ,

d
M

y

d
x

=
Q

z .
(2.1)

In
tegraalseoste

saam
isek

s
korru

tam
e

v
iim

aseid
d
iferen

tsiaaliga
d
x

n
in

g
in

teg-
reerim

e
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d
u
d
e

ep
ü
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õik

jõu
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ü
ü
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õõtü
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ü
ld

isem
alt

n
in

g
ü
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jõu
d
,

st.
sisejõu
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õju

vad
kolm

n
orm

aalp
in

get
σ

x ,σ
y ,σ

z
ja

k
u
u
s

n
ih

kep
in

get
τ
x
y

=
τ
y
x ,τ

y
z

=
τ
z
y ,τ

x
z

=
τ
z
x

m
o
o
d
u
stavad

p
in

geten
so

ri



σ
x

τ
x
y

τ
x
z

τ
y
x

σ
y

τ
y
z

τ
z
x

τ
z
y

σ
z



.
(2.5)

P
in

geten
sor

on
teist

jä
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äärtu

s
ei
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õi

p
u
n
k
ti

siire
v
õi
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ääratu

d
igas

vaad
eld

ava
keh

a
p
u
n
k
tis,

siis
on

m
eil

tegu
ten

sorv
äljaga

(vek
torv

äljaga).

–
N

äitek
s

on
p
in

geten
sori

korral
tegu

ten
sorv

äljaga,
sest

ta
on

m
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lü
h
id

u
se

p
ärast

lo
ob

u
n
u
d

in
d
ek

sist
n

p
in

gev
ek

tori
ju

u
res.



2
.9

.
P
in

g
ed

v
a
rd

a
ristlõ
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ristlõikes

m
õju

vate
sisejõu
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id

es
seostest

p
in

gete
ja

vard
a

sisejõu
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istlõikes
m
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istlõikes

m
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õh

ju
statu

d
v
ään

d
em

om
en

d
ist

ja
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õlem

ad
n
ih

kep
in

ged
n
in

g
k
u
n
a

n
en

d
e

leid
m

in
e

on
tih

ti
kom

p
litseeritu

m
k
u
i
p
ik

ijõu
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õim

alik
el

p
in

d
ad

el
m
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ä
ä
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istlõike
raad

iu
sed

jäävad
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ik
e
s

2
-

6
2

J
o
on

is
2.25:

P
olaarin

ertsim
om

en
d
id

ja
p
olaar-

tu
gev

u
sm

om
en

d
id

.

V
alem

id
(2.22)

keh
tivad

ka
rõn
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ü
m

ar-
ja

rõn
gasristlõikes.
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ä
ä
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ä
id

e
2
-1

3
.
V

ään
d
ep

in
ged

ristk
ü
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õh
u
kesesein

alises
su

letu
d

ristlõikes.
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ristlõiget

(jo
on

.
2.30).

K
u
n
a

sein
a

p
ak

su
s

on
v
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õik

jõu
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ik
e
s

2
-

7
4

J
o
on

is
2.37:

L
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ü
r
I-

tala
jaok

s.
N

ih
kep

in
ge

va-
lem

ites
esin

evad
staatili-

sed
m

om
en

d
id

tu
leb

arv
u
-

tad
a

jo
on

isel
2.40

esitatu
d

valem
ite

ab
il.

Ü
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õh

ju
sed

.

T
ala

v
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õju

v
p
in

ge
τ
y
x

tasakaalu
stab

sein
as

m
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ik
e
s

2
-

8
0

J
o
on

is
2.43:

L
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õju

vate
n
ih

kep
in

gete
su

m
m

ee-
rim

isel
saam

e
p
eavek

torid
Q

2 ,Q
′2 ,Q

3 ,Q
′3

(v
t.

jo
on

.
2.44).



2
.1

1
.

N
ih

k
e
p
in

g
ed

v
a
rd

a
ristlõ
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ristlõikes
m
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