Georg Kodi
TALLINNA TEHNIKAULIKOOL
ehitiste projekteerimise instituut

Harjutus 5.

Kontrollida joonisel toodud poltide ja terasplaatide kandevdimet. Terase tugevusklass 5235, poltide
tugevusklass 8.8, poldi keermestatud osa pindala A, = 158mm?>.
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Mudel 1:

Purunemismudel Paindemomentide epadr
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Mudsl 2: Peltide purunemine vid voolamise juures L ©rmin L

ST
MJLAM e =
l ‘ Fira.s = EBypa \_UT (oomin|

B/2 1B/2

Mudel 3: Poltide purunemine vo0 tdotamisel elastses piirkonnas

Mudel 3:

Mudel 1:
4M .
F gy = bR _ 4064 _ ) pkN| = min!
m 0.045
Ly -t*-f 102
M, ga = ff vy _ 120-10° - 235 = 0.70kNm
’ 4- Yo 4-1.0
Mudel 2:
2-M +n-XB . 2.
Fpq = plL.Rd tRd _ 2-0.70+0.030-2-91.0 — 9L5KN
) m+n 0.045+0.030
m =45mm
n=e_; =30mm
€ nin <1.25m =1.25%45 =56.3mm — OK
Mudel 3:

Ft.Rd.3 = EBt.Rd = 2 X 91-0 = 182.0kN

Liite kandevdime on 62kN, lisaks tuleb kontrollida keevist ja toru!
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Poldi tdmbekandevdime: Fira = =91.0kN
: Yam 1.25
06-7-d, -t -f . . .10
Poldipea labistantsimine: Fyra = mTp Ty 0.6:3.14-37.5-10-360 _ 44 3\
) M2 1.25
Poldipea keskmine [abimdot: d, =—24;27 = 25.5mm

Madravaks saab poldi tdmbekandevdime: B, g4 = 91.0kN

Actual component Equivalent T-stub Force diagram Moment diagram
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Mode 1: Complete yielding of the flange
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Mode 2: Bolt failure with yielding of the flange
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Mode 3: Bolt failure
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Harjutus 6.

Leida joonisel toodud liite kandevdime. Terase tugevusklass $235, poltide M16 tugevusklass 4.6,

do=18mm.

90

Keevise kandevoime

360-2.200-3
F =—————=249.4kN
wRd=J3.0.8-1.25
Poltide I6ikekandevGime
Fy Ra =6-W=6-30.3=181.8KN

Poldiavade muljumiskandevéime IPE450

Fora =6 25 0'761' 32650 16-9.4 =6-82.3=493.8kN

[ 45
——=0.83
3-18
ﬂ=1.11
oy, =4 360
55
——-0.25=0.76
3-18

1.0
(2.8-30

-1.7=2.96

_]1.4-100

18
25

-1.7=6.07
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Plaadi kandevéime méo6da avade rida

L |

,ok

A
o= Aal/l
A

as as 2
L, =110mm
L, =45mm<5-18 =90mm
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L,

L, =(30-0.5-18)-360 /235 = 32mm
L; =110+45+45 =200mm < (200 -3-18)-360 /235 = 223.6mm
Lyes =1104+45+32=187mm <L; =200mm

A, o =10.187 =1870mm?

Veff.Rd = M = 507.4kN

J3.1.0

Tala IPE 300 kandevoime '

Vg = 207125 _ g5 6k

J3.1.0

I() 90 A ‘

50,

250

71

A
_150-10.7-5.3+239.3-7.1-130.4 _

150-10.7+239.3-7.1

_150-10.7°
g =

69mm

7.1-239.3°

+150-10.7-63.6% + +7.1-239.3-61.1% =20968362mm *

W, -f :
ay Ty 20968362-235 _ . Vg, = 272 _ 50N
Yo 181-1.0 0.1

w _ 235.20968362-7.1
v V3.1.0-7.1-181-90.5

Mel.y.Rd =

Tra Iyt
Vezra = S

=173.6kN

Liite kandevdime on 173.6kN
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Harjutus 7.

Kontrollida joonisel toodud liite kandevdimet, kui mdjuv joud V4=100kN. Terase tugevusklass S235,
poltide M16 tugevusklass 8.8, dy=18mm.

200

380
0 p—y
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. 16x40; 8.8
50 5% .8
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N -10x80x420

Sisejoud

V4 =100kN
M, =100-0.05 = 5.0kNm

IPE300 kandevoime

W, -f .2002 .
ely Ty _7.1-200%-235 _ 14 jNm — Vsq =111 _ 229 0kN > 100kN
Yo 6-1.0 0.05

v _ TpqA 235-200-7.1
el.z.Rd — 1.5 = \/5.1'5

Meiyra =

=128.4kN > 100kN

IPE300 kandevoime méoda avade rida

L, =130mm

L;=35mm<5-16=90mm
L,=(35-0.5-18)-360 /235 =40mm

L; =130 +35+35=200mm<(200-4-18)-360 /235 =196mm
Ly e =130+35+40=205mm>L3; =196mm

A, o =7.1-196 =1391mm?
1391.235

Vv, =—=——=188.7kN>100kN
eftRd=T 310

TERASKONSTRUKTSIOONID Il - 2. HARJUTUSTUND 6/9



Georg Kodi
TALLINNA TEHNIKAULIKOOL
ehitiste projekteerimise instituut

Poldi lI6ikekandevoime

Fy ra =—°'6'?°2(;'158 =60.6kN

Poldiava muljumiskandevoime IPE300

2.5-0.49-360-16-7.1

F,ry= =40.0kN
b.Rd 1.25
35 _o.64
3.18
800 _, 59
o, =14 360
40
——_-0.25=0.49
3.18
1.0
2835 4. _374
k| = 18
25

Poldile tulev joud

=Y r2=Y" (x? +y?)=2. (252 + 652 )= 9700mm?

. . . 3
o Ma T 5.0-65-10° o0 gy
I, 9700

Fes =V33.57 +25.0% = 41.8kN > 40.0kN

Liite kandevdime ei ole tagatud!
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Harjutus 8.

Leida sGlmes toodud poltiihendusele tulevad joud! SG6lmes md&jub painemoment Mgy = 200kNm ja
pdikjdud Vg = 60kN. Poldid M16.
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Poldiaukude vahekaugused ja kaugused elementide dartest

Sein: V66:

e; =45mm>1.12d, =1.12-18 = 20.2mm e, =45mm>1.12d,=1.12-18 = 20.2mm
p; =90mm>2.2d, =2.2-18 = 39.6mm p;=90mm>2.2d,=2.2-18=39.6mm
e, =45mm>1.5d, =1.5-18 = 27mm e,=25mm<1.5d,=1.5-18=27mm

p, =120mm > 3.0d, = 3.0-18 = 54mm p; =50mm<3.0d,=3.0-18=54mm

Véodel jadvad e, ja p, vaartused vaiksemaks lubatust . Adre- ja vahekaugust v8ib vihendada vastaval
kuni e,=1,2d, ja p,=2,4d, juhul, kui muljumiskandevdimet vahendada teguriga 2/3.

e, =25mm>1,2d, =1,2-18 = 21.6mm
p, =50mm>2,4d, =2,4-18 = 43.2mm
{el,e2} <12t =12-10 =120
{p1,p2} < 14t =14-10 = 140
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Keevitatud tala parameetrid:

1.40° 4
leein =———=5333cm
sein 12

. 3
lss = 2-(22112'5 +22.1.5 -20.752J= 28429cm*
Lata =lsen +lvss = 5333 +28429 =33762cm”

Leiame paindemomendi jaotuse vodde ja seina vahel:

=415
240

h
h,

in = lsein 1009 =-9332_ 100% =16%
liala 33762
lyss 28429
15 =-¥%5.100% = 100% =84%
Y Neata 33762

M, =M., -17% =200 -16% = 32kNm
M, =M, -83% =200 -84% =168kNm

Poldi kandevdime (I6ige, muljumine)

Seinas Uhele poldile tulev jéud:

1, =32 =3 (x? +y2)=4-(1202 + 452 )+2. 452 =69750mm?
- =32-10‘5-(1202+452)=5£_,.2|(N Met/1,
' 69750

. _600 V6 &
V=20 _10.0kN
6 Fl‘es

Fes =59kN

V60s Uhele poldile tulev joud:

168 ! N

F,ss =——— =50.6kN
Ve 8.0.415
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