6.

KOKKUVOTE

Kéesoleva bakalaureuset6d pohi eesmégiks oli naidata, kuidas projekteerida

tOstetraaversi ja pakkuda vdimalikku ettepanekut, miks traavers voib painduda, kui

tostmisel kasutatakse vale kinnitusmeetodit.

Eesmarkide saavutamiseks tehti jargmised sammud:

1.

10.

Enne arvutustega alustamist oli vaja valja selgitada, millised peamised traaversite
tldbid on olemas, nende sarnasused ja erinevused, samuti kehtestada algandmed,
mille alusel hiljem tehakse arvutusi.

Edasine samm oli leida olemasolevate algandmete jargi traaversis tekkiv survejoud
ning seejarel valiti traaversile eeldatavalt sobiv profiil - IPE100.

Arvutuste jatkamiseks tasus maarata ka painde iseloom, kuna edaspidi mdjutab see
juba tapse profiili valikut.

Kui hipoteetiline profiil oli valitud, siis jargmise sammuna oli vaja teha taiendavaid
arvutusi, et selgitada valja, kas hUlpoteetiline profiil sobib ja kui mitte, siis
korrigeerida valikut suurema profiili votmisega. Ja I0puks teostada kontrolli.
Lahenduseks sobis IPE300 profiil.

Kuna profiil on juba arvutatud ja valitud, siis edasi jatkame kinnituste, peamiselt
alumiste, arvutamisega. Arvutati ja valiti alumised terastrossid ning tulemuseks oli
see, et kdige rohkem sobisid 6x36 klassi ja 18 mm labimddduga trossid. Samuti
arvutati ja valiti sobivad alumised seeklid ning tulemuseks oli, et sobiv seekel oli
kategooriast GRADE 6, mille WLL on 4,75 t ning materjaliks Alloy Steel 4140.
Jargmise sammuna sama metoodikat kasutades arvutati Glemised trossid ja seeklid
ning tulemuseks oli see, et kdige rohkem sobisid 6x36 klassi ja 22 mm labimddduga
trossid, ning sobiv seekel on kategooriast GRADE 6, mille WLL on 6,5 t ning
materjaliks Alloy Steel 4140.

Peale seda valiti ja arvutati valja tOstekdrvad ning arvutati valja ka vajalik
keevisdmbluse suurus Ulemistele kdrvadele.

Arvutuste viimane etapp oli kiilgkinnituste arvutus ja valik, ning samas ka arvutati
vajalik keevisdmbluse suurus.

Peale koigi arvutuste tegemist oli vaja projekteeritud kinnitusi (tdstekdrvad ja
kllgkinnitused) FEM analiilisiga kontrollida. Tulemuseks on see, et tostekdrva FEM
anallusi jargi varutegur on 3,4 ja kilgkinnitusel on 3,9.

Viimane osa on uldise konstruktsiooni anallids, kus tuli valja selgitada, miks traavers
vOib kaotada stabiilsuse. Selleks modelleeriti kaks juhtumit. Esimene juhtum oli
korrektne tostmine ja teine juhtum kus raskus on kinnitataud pdikselt. Mdlemal juhul
on tOstetud koorma mass sama. Tulemuseks sai see, et kui raskust ei kinnitata

Oigesti, siis FEM anallUsi tulemuste kohaselt langeb stabiilsuse varutegur 24 korda
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ja on vordne peaaegu lihega, mis tdhendab, et niipea, kui sellist raskust hakatakse
kinnitama kaotab traavers tdendoliselt stabiilsuse ja selle tulemusena paindub,

vottes sellise kdveruse kuju, mis oli ndidatud kaesoleva t66 alguses.

Loputoo eesmargid said taidetud ja vastused saadud. Siinkohal tasub aga maérkida, et
on moningaid punkte, mida saaks tulevikus parendada. N&iteks terve konstruktsiooni
tapsema FEM-anallisi labiviimine. Stabiilsusvaruteguri 24-kordne kaotus on veidi suur
ja seda tuleks pohjalikumalt uurida. Samuti tuleks analiilsida, miks arvutuste podhjal
varutegur notkel on 6,1, samal ajal kui FEM-analililisis on see 24. Erinevus on peaaegu
6 korda, mis viitab sellele, et selleks on vaja poOhjalikumat analiilsi, et tuvastada

pohjused.
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7.

SUMMARY

The main objectives of this bachelor's thesis were, firstly, to demonstrate how to design

a lifting traverse, and secondly, to propose a possible explanation for why the traverse

could bend if an incorrect method of attachment is used during lifting.

To achieve these goals, the following steps were taken:

1.

10.

Before starting any calculations, it was necessary to understand the main types of
traverses, their similarities, and differences, as well as establish input data based on
which the calculations would be made.

Based on the input data, the compressive force occurring in the traverse was
determined, followed by the selection of a suitable profile for the traverse, which
was initially assumed to be IPE100.

In order to continue the calculations, the buckling mode needed to be determined,
as it would affect the selection of the precise profile.

Since an initial profile was chosen, the next step was to perform additional
calculations to determine if the assumed profile was suitable and, if not, adjust the
selection by choosing a larger profile. Ultimately, the IPE300 profile was found to be
suitable.

With the profile determined, calculations for the lower rigging equipment were
carried out. The lower steel cables of class 6x36 with a diameter of 18 mm were
selected, along with GRADE 6 shackles with a Working Load Limit (WLL) of 4.75 t
and made of Alloy Steel 4140.

Following the same methodology, calculations were performed for the upper steel
cables and shackles. Class 6x36 cables with a diameter of 22 mm and GRADE 6
shackles with a WLL of 6.5 t made of Alloy Steel 4140 were chosen.

After the rigging equipment was selected, calculations and selection of padeyes were
performed, including the necessary weld size for the upper padeyes.

The final step in the calculations was the selection and calculation of the side
attachments, as well as the necessary weld size for the side attachments.

Once all the calculations were completed, the designed attachments (padeyes and
side attachments) were verified using FEM analysis. The factor of safety for the
padeyes was found to be 3,4, and for the side attachments, it was 3,9.

The concluding part involved the analysis of the overall structure to understand why
the traverse could lose stability. Two scenarios were simulated: lifting the load
correctly and lifting the load diagonally. The mass of the lifted load was the same in
both cases. The FEM analysis showed that if the load was attached incorrectly, the

factor of safety for stability decreased by 24 times, almost reaching one. This

48



indicates that once such a load is lifted, the traverse is likely to lose stability and

bend, resulting in the observed deformation.

The author believes that the set objectives were achieved, and the answers were
obtained. However, there are aspects that could be improved in the future. For example,
a more precise FEM analysis of the entire structure could be conducted to further
investigate the significant decrease in the factor of safety. Additionally, an analysis
should be conducted to determine why the factor of safety in stability calculations is
6,1, while in the FEM analysis, it is 24. The difference is almost sixfold, indicating the

need for a more in-depth analysis to establish the reasons behind this inconsistency.
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