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11. Dimensionamento 
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11. Dimensionamento 

 Resistência ao Cisalhamento EC3 - pt. 1.8 

 a) Category A: Bearing type 

 Bolts from class 4.6 up to and including class 10.9 should be used  

 No preloading / special provisions for contact surfaces are required  

 The design ultimate shear load ≤ shear and/or bearing resistance 

 b) Category B: Slip-resistant at serviceability limit state 

 Preloads bolts - Only classes 8.8 and 10.9 

 c) Category C: Slip-resistant at ultimate limit state 

 Preloads bolts - Only classes 8.8 and 10.9 - Slip should not occur at the ULS 

 The design ultimate shear load should not exceed the design slip resistance 

nor the design bearing resistance 

 In addition for a connection in tension, the design plastic resistance of the net 

cross-section at bolt holes Nnet,Rd – other ULS 
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11. Dimensionamento 

 Resistência a Tração - Eurocode 3 pt. 1.8 

 d) Category D: non-preloaded 

 Bolts from class 4.6 up to and including class 10.9 should be used 

 This category should not be used where the connections are frequently 

subjected to variations of tensile loading 

 However, they may be used in connections designed to resist normal wind 

loads. 

 e) Category E: non-preloaded 

 Preloads bolts - Only classes 8.8 and 10.9 with controlled tightening 
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11. Dimensionamento 
 Resistência Cisalhamento e ou Tração EC3 pt. 1.8 
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11. Dimensionamento 
 Resistência Cisalhamento e ou Tração EC3 pt. 1.8 
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11. Dimensionamento 

(rosca inversa) 

 Resistência Cisalhamento e ou Tração EC3 pt. 1.8 
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11. Dimensionamento 

(rosca inversa) 

 Resistência Cisalhamento e ou Tração EC3 pt. 1.8 
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11. Dimensionamento 

  M12 and M14 bolts may also be used in 2 mm 

clearance holes provided that the bolt group resistance 

based on bearing is ≥ bolt group resistance based on 

bolt shear. 

 

  In addition for class 4.8, 5.8, 6.8, 8.8 and 10.9 bolts, the 

shear resistance Fv,Rd should be taken as 0,85 x value 

given in Table 3.4 
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11. Dimensionamento 

 Fit bolts 

• Should be designed as bolts in normal holes 

•  Fit bolt thread should not be included in the shear plane 

•  Length of the threaded portion of a fit bolt included in the 

bearing length ≤ 1/3 plate thickness 

 

 

 

 

 

• Hole tolerance → 2.8 Ref. Standards: Group 7 
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11. Dimensionamento 

  In single lap joints with only one bolt row the bolts 

should be provided with washers under both the head 

and the nut 

 The bearing resistance Fb,Rd for each bolt should be 

limited to: 
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11. Dimensionamento 

 Single rivets should not be used in single lap joints. 

 

 

 

 

 

  In the case of class 8.8 or 10.9 bolts, hardened washers 

should be used for single lap joints with only one bolt or 

one row of bolts 
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11. Dimensionamento 

  Where bolts or rivets transmitting load in shear and 

bearing pass through packing of total thickness tp > 1/3 

of the nominal diameter -  the shear resistance Fv,Rd 

calculated as specified in Table 3.4, should be 

multiplying by a reduction factor bp given by: 

 

 

  

  For double shear connections with packing on both 

sides of the splice, tp should be taken as the thickness 

of the thicker packing 
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11. Dimensionamento 

 Aços Ingleses 

Grade Espessura t < Tensão de Escoamento Fy (MPa) 

43 

16 

40 

100 

275 

265 

245 

50 

16 

63 

100 

355 

340 

325 

55 

16 

25 

40 

450 

430 

415 
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11. Dimensionamento 

 Resistência ao Atrito EC3 pt. 1.8 
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11. Dimensionamento 

 Resistência ao Atrito EC3 pt. 1.8 
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11. Dimensionamento 

 Resistência ao Atrito EC3 pt. 1.8 
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11. Dimensionamento 

 Resistência ao Atrito (Cisalhamento) + Tração EC3 pt. 1.8 
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11. Dimensionamento 

 ∌Transferência de Pré-

tensão por furação 

desencontrada 

 Aperto normal → rotação 

da porca 

 Assume-se Ppret=70%Pu 

 20 a 30% de variação 

 3 testes para 2 metades 

de junta p/ cada um 

 Menor valor 

Valor característico 

 Slip Coeficient Tests 
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11. Dimensionamento 

 Atrito → pressão de 

contacto → arruela 

 Anel (rugosidade) → 

escoar sob 

compressão → 

superfícies polidas 

 atrito ↔ pressão de 

contacto  

 m ↓ com furos 

alargados → área de 

contato menor 
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13. Exemplo 2 
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14. Exemplo 3 
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