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MUcxoaHble paHHbIe ans pacyeTa.

OBwan ebIcOTa: A0 m

AuameTp Koneca: 35 m

LLKMpHHa BEPaLL3HILLEN YaCTH: 2,4 m

Pasmep OCHOBAHMA: 16,92x22,8 m

Honuuecteo KabmH: 30 wr.

Bec NycToW KabuHbl: 500 kr

Mpy20N00beMHOCTE KaBUHbI: 6 uen. ,-‘..-.7\\3\",/%‘&1
Oflee KON-BO NKOAEH B HaBKMHAX: 180 uen. AN\
Bec meTannoxapraca (be3 yueTa abuH): 116 250 ur

Bec Hapraca c kabuHamm: 131 250 kr

ODWKWHA BEC KOHCTPYHUMK C AroabmMK (1 yen = 75 Kr): 144 750 wr
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UcxoaHble AaHHbIe:

O6wun BUA coopyxeHus
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UcxoaHble AaHHbIe:
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UcxoaHble AaHHbIe:
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UcxoaHble AaHHbIe:
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I'Ipe.qCTaBneHMe KOHCTPYKUUUN B pacquHoﬁ cXxeme

O6wWwKnn BUA pac4eTHOM CXeMbl U ee OTAENbHbIX 3NIeMEeHTOB
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3apaHue Harpysok

Table 7.1. Loadings (load cases)

Number

Load case name

Dead load

[B¥]

Live load, variant 1

')

Live load, variamt 2

4 Live load, variant 3
5 Live load, variant 4
] Live load, variant 5
7 Live load, variant 6
3 Live load, variant 7
9 Live load, variant 8
10 Live load, variant 9
11 Design wind load (X direction)
12 Design wind load (Y direction)
13 Operatin wind load (X direction)
14 Operatin wind load (Y direction)
15 Modal
Table 7.2, Combinations of loadings (load cases)
Number Combination formula
1 (L1*1+HL10)y*1
2 L1y*1+L11y*1
3 L1y*1+HL12)*1
4 (L1*1+HL10)*1+L13)*1
5 (L1*1+L10)*1+L14)*1

3arpyxeHust U X KOMOUHaUun
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3agaHue PCY
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3apaHue Harpy3okK oT nrogei B KabnHax (BapuaHTbl 3anofiHeHUs1)
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3arpyxeHue Ne1

Load #1 — Dead load (zelf weight of Ferriz wheel structure and cabing) (kg/m)
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3arpyxeHune Ne2-9

Load #2 — Live load, variant 1 (kg) Load #3 — Live load, variant 2 (kg) Load #6 — Live load, variant 5 (kg) Load #7 — Live load, variant & (kg)
1 7
Flm T N - o L O e et ) O e S (R
: : . i '
Nead #4— Live load, variant 3 (ke) Nead #5— Live load, variant 4 (ke) Load #8 — Live load, variant 7 (kg) Load #9 — Live load, variant 8 (kg)
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3arpyxeHue Ne10

Load #10 — Live load. variant 9 (kg)

15
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3arpyxeHue Ne11

Load #11 — Design wind load (X direction) (kg: kg/m)
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3arpyxeHue Ne12

(kg kg/m)

Load #12 — Design wind load (Y direction)

R Risp ol Loasdc e

§

AR PR
gade o d e B AR R




17-18 anpens 2018,2. Mockea
Hay4Ho-npakmuyeckuli cemuHap

«Pacyem u npoekmupoegaHue koHcmpykyul e cpede SCAD Office 21»

Load #13 — Operatin wind lead (X direction)

(kg: kg/m)

3arpyxeHue Ne13
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3arpyxeHue Ne14

Load #14 — Operatin wind load (¥ direction) (kg; kg/m)
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1-a bopma KonebaHun

21

z X
Table 8.3, Femis wheel design model: frequencies of natural oscillations
MMode| Eizenvalue Frequency £ PE’E:Z?; T Modal masses (%)

l/sec Hz X Y Z
1 0.19 5267 0.839 1,192 71,905 0 0
2 0,173 5.769 0919 1.089 0 0 0
3 0.165 6.064 0.966 1036 0 0 0
4 0.104 9.578 1.525 0.636 0.049 0 0
3 0.066 15214 2423 0.413 0,017 0 0
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2-1 bopma KonedGaHumn

Table 8.3. Femris wheel design model: frequencies of natural oscillations

MMode| Eigenvalue Frequency f Peg:)s T Modal masses (%)
1/sec Hz X Y z
1 0.19 5267 0839 1192 | 71905 | © 0
2| 0173 5,769 0919 1.080 0 0 0
3| 0165 6.064 0.966 1.036 0 0 0
4| o104 9,578 1525 0656 | 0040 | 0 0
5| 0066 15,214 2423 0413 | 0017 | 0 0
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3-1 chopma KonedGaHumn

Table 8.3, Femis wheel design model: frequencies of natural oscillations

MMode| Eizenvalue Frequency £ Pegzcdls T Modal masses (%)
1/zec Hz X Y z
1 0.19 5267 0.839 L192 | 71905 | o 0
2| o017 5.769 02919 1.089 0 0 0
3| o165 6.064 0.966 1.036 0 0 0
4| o104 9.578 1525 0656 | 0049 | © 0
5 | 0066 15,214 2423 0413 | 0017 | © 0
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4-a cpopma KkonedbaHum

Table 8.3, Femis wheel design model: frequencies of natural oscillations

MMode| Eizenvalue Frequency £ Pegzcdls T Modal masses (%)
1/zec Hz X Y z
1 0.19 5267 0.839 L192 | 71905 | o 0
2| o017 5.769 02919 1.089 0 0 0
3| o165 6.064 0.966 1.036 0 0 0
4| o104 9.578 1525 0656 | 0049 | © 0
5 | 0066 15,214 2423 0413 | 0017 | © 0
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5-a chopma kKonedGaHumn

z X X
Table 8.3, Femis wheel design model: frequencies of natural oscillations
MMode| Eizenvalue Frequency £ Pe;:zcdls T Modal masses (%)

l/sec Hz X Y Z
1 0.19 5267 0.839 1,192 71,905 0 0
2 0,173 5.769 0919 1.089 0 0 0
3 0.165 6.064 0.966 1.036 0 0 0
4 0.104 9.578 1.525 0.656 0.049 0 0
3 0.066 15214 2423 0.413 0,017 0 0




26

«Pacuem u npoekmuposaHue koHcmpykuyutl 6 cpede SCAD Office 21»

17-18 anpens 2018,2. Mockea
Hayu4Ho-npakmuyveckuli cemuHap

%, RascHa cf ik chack
]

MpoBepka ceyeHMn MeTansonpokaTa

i qhﬂﬂp_... S :
,___,'.._-rﬁi?#ﬁ

v

LTSS




27

17-18 anpens 2018,e. Mockea

Hay4Ho-npakmuyeckuli ceMuHap «Pacyem u npoekmupoegaHue koHcmpykyul e cpede SCAD Office 21»

1 | B Fesubis of the check
== Steel: Section
2 With yield pomnt £=235 mPa
= 140
. 4 o
Critread bachor Kirvns Length of the element 1.85m
; i 0.7 017 21F g
Fi | | [mpartance factor 1 LR
] 12 iz ™
/ . g1
{ Inelasticity is forbidden
] [ |
[ ! I = sy Effective length factor in the 300Z) Plane 1 70 L, 70 o
| { | = R TE e <y o] = o
| Effectrve length factor in the X10Y1 Plane 1
[ | [Seotn [ 140 =200
|
_;: | Results of analysis Check Utilization
| — Fragman E Factor
| gl Sec. 6.2.3 (EN1993-1-1)  |Tensile strength of the member subject to axial 0,09
(e L force N

FESE

MpoBepka ceyeHM MeTannonpokaTa

Table 8.8. Results of verifica
accordance with

tions of wheel rim “Banana™ structural members of the Ferns wheel in
the requirements of EN 1993-1-1 (for member No. 1303)

Sec. 6.2.4 (EN1993-1-1)

Compression strength of the member subject to 0.06

axial force N

Sec. 6.2.5 (EN1993-1-1)  [Bending strength of the member subject to bending |0,08
imoment My

Sec. 6.2.5 (EN1993-1-1)  [Bending strength of the member subject to bending |0,07

imoment Mz

Sec. 6.2.6 (EN1993-1-1)

Shear strength of the member subject to shear force|0,01
Vz

Sec. 6.2.6 (EN1993-1-1)

Shear strength of the member subject to shear force|0,01
[Vy

Sec. 6.29 (EN1993-1-1)

Bending strength of the member subject to 0,17
bending moment My taken into account axial
force N

Sec. 6.2.8-6.2.10 (EN1993-
1-1y

[Bending strength of the member subject to bending (0,17
imoments My and Mz taken into account axial force,
[N and shear forces Vz and Vy

Sec. 63116312,
6.3.1.3 (EN1993-1-1)

[Buckling strength of the member subject to flexural|0,06
[puckling relating to axes y-y due to axial force N

Sec 6311, 6312,
6.3.1.3 (EN1993-1-1)

[Buckling strength of the member subject to flexural|0,06
[obuckling relating to axes z-z due to axial force N

Sec 63.1.1,63.12,
6.3.1.4 (EN1993-1-1)

[Buckling strength of the member subject to 0,06
torsional and torsional-flexural buckling due to
axial force N

Sec. 6.3.3(4) (EN199311)

[Buckling strength of the member subjected to axial |0,12

force and bending moments
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MpoBepka ceyeHM MeTannonpokaTa

¥
8 Fesults o the check
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Table 8.11. Results of verifications of spoke F1 structural members of the Fernis wheel in
accordance with the requirements of EN 1993-1-1 (for member No. 86)

Steel:

With vield point £=235 mPa

[Length of the element 4,13 m

[mportance factor 1

[nelasticity is forbidden

Effective length factor in the 310Z1 Plane 1
Effective length factor in the 3007 Plane 1

Section

Profile: Square Hollow Sections GOST P 34157-

2010 120x8.0
Results of analysis Check Utilization
Factor

Sec. 6.2.3 (EN1993-1-1)  |Tensile strength of the member subject to axial force |0,11
N

Sec. 6.2.4 (EN1993-1-1) |Compression strength of the meniber subject to axial (0,22
force N

Sec. 6.2.5 (EN1993-1-1) |Bending strength of the member subject to bending 0,08
moment My

Sec. 6.2.5 (EN1993-1-1) |Bending strength of the member subject to bending 0.5
moment Mz

Sec. 6.2.6 (EN1993-1-1)  |Shear strength of the member subject to shear force (0,01
Vz

Sec. 6.2.6 (EN1993-1-1)  |Shear strength of the member subject to shear force (0,05
Vy

Sec. 6.29 (EN1993-1-1)  |Bending strength of the member subject to bending (0,52
moment My taken into account axial force N

Sec. 6.2.8-6.2.10 (EN1993-|Bending strength of the member subject to bending 0,52

1-1) moments My and Mz taken into account axial force
I and shear forces Vz and Vy

Sec. 6.3.1.1,6.3.1.2, Buckling strength of the member subject to flexural (0,41

6.3.1.3 (EN1993-1-1) buckling relating to axes y-v due to axial force N

Sec. 6.3.1.1,6.3.1.2, Buckling strength of the member subject to flexural (0,41

6.3.1.3 (EN1993-1-1) buckling relating to axes z-z due to axial force N

Sec. 6.3.1.1,6.3.1.2, Buckling strength of the member subject to torsional (0,22

6.3.1.4 (EN1993-1-1) and torsional-flexural buckling due to axial force N

Sec. 6.3.3(4) (EN1993-1-1)|Buckling strength of the member subjected to 0,72

axial force and bending moments
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Ckopyk JleonHna Hukonaesud
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E-mail: skor@scadsoft.com
Ten.. +38(044) 249-71-91
Mob.: +38 (044) 587-71-45
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