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Questions for Chapter 2 – Bolting

1.
Clause 6.5.2.3 of ENV 1993-1-1

How it is possible, that the tension resistance of the net section of an angle with one bolt is greater that with two bolts? See the simple example below.

Input data

L 50 × 5

A = 480 mm2

t = 5 mm

d0 = 14 mm (hole diameter)

e2 = 25 mm (edge distance)

e1/d0 = 1,50

fu = 510 MPa

According to ENV 1993-1-1 (clause 6.5.2.3) we check the tension resistance of the net section:

For one bolt we get (See clause 6.5.2.3 and Table 6.5.1 in ENV 1993-1-1):

Aeff = 2 (e2 - 0,5 d0) t = 2 × (25 - 7) × 5 = 180 mm2
Nu.Rd = Aeff fu/ M2 = 180 × 510 / 1,25 = 73 440 N

For two bolts we get (See clause 6.5.2.3 and Table 6.5.1 in ENV 1993-1-1):

2 = 0,4 (ENV 1993-1-1, clause 6.5.2.3 and Table 6.5.1)

Aeff = 2 Anet = ß2 (A - d0 t) = 0,4 × (480 - 14 × 5) = 164 mm2
Nu.Rd = Aeff fu / M2 = 164 × 510 / 1,25 = 66 912 N
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4.
Partial safety factors for slip-resistant connections

What is the reason for such high values of partial safety factors of slip resistant connections γMs. In many national standards (e.g. AISC/LRFD, BS, French standards, …), significantly higher design slip resistances at the SLS and ULS than those proposed have been used for many years without any desorders being observed.

The values for γMs seem to be too high for the following reasons.

a) The proposed design slip resistances are significantly lower than those given in many national standards. Current bolt products and practices for bolt tightening and for obtaining slip coefficients are generally quite similar to those required by ENV 1090-1. Bolt tightening methods in use in Europe and elsewhere are such that, when properly employed, the bolt pre-load in all bolts of a connection will be at least the design pre-load so that the mean pre-load will be greater than the design pre-load. At the same time the ENV 1090-1 design value of the slip coefficient is derived from tests as being the mean (of at least 10 test values) minus 2,05 times the standard deviation (see ENV 1090-1 Annex A). When one compares the result of this latter approach to the outcome of the statistical approach used as the basis for the AISC/LRFD standard (see book by Kulak et al and his IABSE paper), it is noted that the ratio of the design slip coefficient to the mean test value obtained by the ENV 1090-1 approach is always much lower than the equivalent “reduction factor D” given by Kulak for the 5% slip probability level, be it for the calibrated wrench or the “turn of the nut” tightening methods. The use of a combined method of tightening and also of suitability for tightening tests on products can be expected to lead to better results than for the two methods and ASTM products considered in Kulak’s study. In fact, using Kulak’s reasoning, the ENV approach comes out as being close to, and often even better than, a 1% probability level of slip, and this without including a γMs,serv of greater than unity. We know of no reason to doubt the validity of safely applying Kulak’s assumptions to European surface preparations, products and practices. It should be noted also that the actual design values in the LRFD and RCSC documents at the serviceability limit state correspond to a 10% probability level of slip according to Kulak’s analysis. A 10% slip probability might be considered as high for the serviceability limit state. However when one adopts a more acceptable slip probability by Kulak’s approach of say 1% to 3%, the value of γMs,serv of 1,1 is not justified on the basis of his analysis. It is interesting to note that using Annex Z based on Kulak’s statistical information, a γMs,serv value of 1,0 corresponds to a PR failure probability of 5%, which is significantly less than the 10% permitted by the LRFD standard (which is based on Kulak’s analysis). It is therefore proposed that the γMs,serv value be taken as 1,0 for the serviceability limit state.

b) For the ultimate limit state a study according to Annex Z would be desirable. The latter approach aims at a resistance failure probability PR of 0,12% (with aPβ = -0,8x3,8 = -3,04, while the overall target failure probability P(F) is less than 0,01%). This can only be done when a sufficient number of test results on actual connections has been collected, although one can now use Annex Z by adopting Kulak’s data. The aPβ = -3,04 assumption in Annex Z assumes that slip corresponds to an actual strength failure of the connection. Herein would seem to lie the origin of the what we consider to be conservative design slip resistances in the pr ENV. A distinction should be made between slip failure and actual strength failure of a connection. By taking γMs of 1,25, some allowance for the fact that slip does not normally lead to connection strength failure would seem to have been made. Nevertheless it seems that the result is still too conservative. Reliance can be placed on the satisfactory performance of slip-resistant connections in buildings over many years of construction practice despite the use of much higher (26% for 8.8 bolts and 41% for 10.9 bolts in France) ultimate limit state design slip resistances than indicated by the prEN. When problems are encountered they are almost invariably because the surface conditions are other than assumed and/or because the bolts are not adequately tightened. These problems are best dealt with by proper product quality control and performance (see project standards for preloaded bolts) as well as the prescribed supervision and inspection on site to ENV 1090. We propose that aPβ= -0,52x3,8 = -1,975 be taken at the ultimate limit state so that PR is 2,4% for slip (while the overall probability P(F) of actual slip failure would be considerably lower). Using Kulak’s values for the statistical parameters for the slip coefficient and for the bolt-pre-load (= 0,2 and FpCd = 0,055 respectively), Annex Z indicates that this should correspond to a value for γMS of 1,1. Even with such a reduced partial safety factor value, the resulting slip resistances will still be significantly less than those in use for some time in France where a distinction is made between bridges and buildings. In the latter case, a 10% higher design slip resistance is allowed by the French standards. This would seem to recognize that, if slip does occur, there is no real danger of a connection strength failure or of a consequent structural failure of a building. This point is made in the RCSC commentary. While it is conceivable that slip might result in critical geometrical distortions endangering the strength of the structure, this is highly unlikely to be the case for typical building structures. It is therefore proposed that the γMs value be taken as 1,1 for the ultimate limit state for buildings.

5.
Maximum bolt end and edge distances

What is the background to the maximum end and edge distance of 12t and 150 mm given in 6.5.1.4?

6.
Maximum bolt spacing for members in non-corrosive environment

What are the maximum values for the spacing p1, and p2 for members unexposed to corrosive influences?

7.
Bearing resistance of bolt

Are there some rules for calculation of bolt resistance for the case of bearing when the load on a bolt is not parallel to an edge?

8.
Bearing resistance of bolt

It seems the values of  for bearing resistance of bolts are very conservative, especially for p1. French rules are much more permissive and used many years without any problem. What is the reason for using such conservative values?

9.
Partial safety factor for slip-resistant connections

Is slip taken into account when deriving partial safety factor (Ms?

10.
Loss of bolt pre-load

Recent tests in France have indicated that considerable bolt pre-load loss of 25% to 45% over 2 to 3 month period can occur with standard protective paint coatings. How is this effect incorporated into design of connection with pre-loaded bolts? 

11.
Partial safety factor for Category C connections

When comparing values of partial safety factor γMs for Category C connections, there are different values for bolts in holes with standard clearance and for bolts in oversized or slotted holes whose axes are parallel to the direction of the load. What is the reason for that difference?

13.
Deformation criteria for bolt bearing resistance

Bearing design is more concerned with avoiding excessive hole deformations than with avoiding actual failure of the connection. Comparison of the design formula for bearing with tests confirm this point. Could you give information what deformation criteria has been adopted for derivation of the formula?

31.
Resistance of M12 and M14 bolts

Why is the shear strength of M12 and M14 bolts given in 6.5.5(8) reduced by 0.85?

32.
Non pre-loaded bolts subjected to load fluctuation

Could non pre-loaded bolts be used in shear connections subjected to stress fluctuations, providing that the load is always acting in the same direction?

35.
Design rules for slotted holes

Could you give information on design rules for long slotted holes in the case when the applied force is acting perpendicular to the “directions” of the holes.

37.
Bolts for reversed shear loads

Should bolts in clearance holes be used to carry reversed shear loads?

38.
Design method for fitted bolts

Could you provide design method for fitted bolts? Give clarification and guidance covering the following:

1) Tolerance on the hole diameters

2) Bearing resistance

3) Assembly

4) Any limitations assumed on the presence of threads in the bearing areas and shear plane.

40.
End and edge bolt distances

EC3 is lacking rules for distances when edges and row of fasteners are neither in the direction of the force nor perpendicular to the force, see attached picture. How these distances should be determined?
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42.
Resistance of Category C connections

Why are slip resistant connections of Category C checked for bearing at ultimate load, see Clause 6.5.3(4), when there slip is not allowed in the connection at ultimate limit state?

44.
Combination of tension and shear bolt load

According to Clause 6.5.5(5), a bolt loaded by a tension force equal to design tension resistance Ft.Rd can still take a shear force of Fv.Sd = 0.286 Fv.Rd. What is the technical background to this formula? More logical would be the following formula:
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45.
Shear resistance of pre-loaded bolts carrying a tension force

According to Clause 6.5.8.4 the pre-loading force Fp.Cd is not reduced by the whole tension force Ft applied externally when tension and shear for friction bolts are combined. What is the reason for that?

46.
Hole clearance for fitted bolts

What hole clearance should be used for fitted bolts?

52.
Resistance of Category C bolted connections

The design ultimate shear load shall not exceed ..... “nor the design bearing resistance obtained from 2.2.3”. This sentence completely deletes the advantage of a Category C connection under static loading. Why is it necessary to design the connection for both slip at ULS and full bearing? In the old Austrian regulation an additional bearing design for slip-resistant connections had to be made, however, with drastically reduced safety-level.

In addition, the design tension resistance of the net section at bolt holes should be checked at ultimate limit state. Again some advantage of a Category C connection under static loading is lost: In the former Austrian regulation, 40% of the resistance of the first bolt row had been considered to be transferred already by friction in front of the critical section through the hole of the net-section and only the difference had to be transferred through this net section.

53.
Resistance of pin connections

Eurocode 3 allows to calculate design resistance of a pin connection in the same way as single bolted connection when no rotation of the connection is required. Does this mean that it is allowed to develop plastic deformations in such a pin connection?

60.
Pre-stressing of bolts

As it is quite difficult, even almost impossible, to pre-stress a bolt on site in case of modest construction (industrial buildings for example), wouldn’t it be interesting to specify a reduced pre-stress force for these cases? For example 50% of nominal pre-stress load.

63.
Friction connections with non-prepared surfaces

Is there any possibility to use pre-stressed bolts with non-prepared friction surfaces (surfaces are painted, or rusty)?

69.
Class of slip resistant connection

In ENV1993 four classes A,B,C and D are introduced for the friction coefficient of contact surfaces in slip resistant connections. What is the use of these classes if the friction coefficient is determined with a test procedure?

74.
Tensile resistance of bolts in oversized holes

What is the design value for the tensile resistance if M20 bolts loaded in tension are used in oversized holes 24 mm in diameter?

75.
Bolts in slotted holes

Is it possible to transmit shear forces through long holes (slotted holes)? Is it necessary to use pre-stressed bolts for this?

80.
Bolt tightening at the erection

In order to make sure that a connection is properly assembled and has no undesirable flexibility due to bad erection, it is quite interesting to prescribe a certain tightening. However, real measuring of tightening is not easy, even difficult and expensive, and also this is not necessary. What is thus the best instruction for the job-site in usual industrial building erection? Use 50 % torque, use combined method...? Consider also that the plates are not perfectly flat.

81.
Assembly of end plate connection with pre-stressed bolt 

In case of welded beam-end-plate, there is quite often an unflatness of the plate due to weld shrinkage. What is thus the best tightening method in that case, when real pre-stressing of the bolts is required?

83.
Lubricant for use at low temperatures 

What is the adequate lubricant to achieve a good tightening of the bolts at low temperatures? Until which (low) temperature can it be used?

84.
Tightening of bolts which will be used at low temperatures 

A normal bolt tigtened at room temperature should have good behaviour also at low temperatures. Until which (low) temperature can bolts tightened at room temperature be used?

86.
Resistance of pre-loaded bolts with large diameter

How to obtain resistance and design pre-load of bolts with a larger > 42 mm diameter?

58.
Influence of manufacturing tolerances on joint behaviour

What is the influence of gaps (out of flatness of plates due to welding shrinkage, for example) in connections submitted to bending in case of static or dynamic loading.

Questions for Chapter 3 – Welding

30.
Throat thickness of fillet weld used in hollow section joints

Do the rules for throat thickness of weld given in K.5.1(6) guarantee, that there is enough deformation capacity in the welds such that the welds are not the weakest part of the whole joint?

33.
Effective length of welds

Some welding techniques, particularly manual metal arc, do not produce welds that are full size and free of porosity at the start position. How is this effect incorporated into design according to Eurocode 3?

54.
Flare groove welds

How is throat thickness for flare groove welds defined?

66.
Fatigue resistance of welds

Is it necessary to take into account all stress concentrations for the fatigue verification of welds?

68.
Minimum thickness of welds

What is the minimum thickness of welds in unstiffened beam-to-column connections?

73.
Welding of slim-floor beams

Is it permitted to use single sided fillet welds for the connection of the webs and the bottom flange of integrated beams for slim floor construction as shown in the figure?

[image: image6.png]88.
Minimum quality level for welds

What is the minimum class for welds of steel structures according to EN 25817?

89.
Selection of quality level of welds

Who is responsible for choice of the quality level of weld? Does it belong to the designer or to the fabricators?

90.
Inspection and non-destructive testing of welds

Where can be found a guidance for the use of NDT-methods for various joints and material thickness and rules for frequency of NDT. Does the frequency of inspection depend on the stress level in the weld?

91.
Maximum spacing of plug welds

What is the maximum spacing of the plug welds?

92.
Throat area of a plug weld

How the design throat area Aw of a plug weld should be determined? Can it be taken as the area of the hole?

93.
Length of fillet weld specified in drawings

It is not clear which length of a fillet weld is given in drawings: the effective length with or without end craters. 

94.
Throat thickness of welds with deep penetration

Which throat thickness of fillet welds is given in the drawings, the design throat thickness or the effective throat thickness in the case when deep penetration is utilised. 

95.
Throat thickness of deep penetration fillet weld

Paragraph (4) of 6.6.5.2 give rules for determination of throat thickness of deep penetration fillet welds when no testing is made. How the throat thickness is obtained when testing welds are available?

96.
Value of the correlation factor (w
Which value of the correlation factor (w should be taken for steels not listed in Eurocode 3 (weathering steels, etc.)?

97.
Values of (w for intermediate values of fu
Could the value of (w be determined may by linear interpolation for intermediate values of fu?

98.
Using flux cored arc welding

Does the text of Clause 6.6.6.1(1) mean that for example flux cored arc welding is not allowed to use in the case of full penetration butt welds?

Questions for Chapter 4 – Structural Modeling

16.
Classification criteria for column bases

Eurocode 3, Annex J gives classification boundaries for beam-to-column connections to distinguish between rigid, semi-rigid and pinned connections. Do these boundaries apply also for column bases?

25.
Interaction of ground and structure

What about ground structure interaction in global analysis?

39.
Use of elastic theory for global analysis of structures

Is it allowed to use elastic method for analyzing the structure and using connections designed by means of the plastic theory?

48.
Preliminary design of connections

Annex J gives rules for determining the behaviour of major axis, beam-to-column steel moment connections. The methods are complex and are only suitable for research and for the preparation of design tables. Is there any other method which can be used in preliminary design?

50.
Design of bridge connections

ENV 1993-1-1:1992/A2 Annex J Joints in building frames is one of the general parts of Eurocode 3 and as such is applicable to all types of structures. However, the information contained in this standard is according to the title limited to connections in building frames. Could the information be extended to connections used in bridges and other structures?

59.
Design of connections loaded by low forces

In case a connection is submitted to very low forces, is it still necessary to design it for a certain "reasonable" level of forces, as compared to the resistance of the beam/column for example. Differentiate between elastic and plastic design.

64.
Modeling joint eccentricity in frame design

Frames are usually modeled with a system of lines, joining centers of gravity of sections. In the figure below, if the connection is designed as pinned may the column be designed as a centrally loaded column?

Questions for Chapter 5 – Simple Connections

12.
Block shear failure

Why is the dimension L1 limited to 5d for design resistance of block shear failure according to 6.5.2.2?

36.
Force distribution on bolted connections

Clause 6.1.4(1) is based on a non-linear (plastic) distribution of the internal forces. Is it also possible to adopt a linear-elastic distribution of forces?

41.
Bolt bearing resistance with respect to manufacturing tolerances

In the figure T.5.5 of Annex T it is given that the permitted deviation of the position of the group of holes can be ( = ± 5mm (dimension a). 
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The designer makes the following calculation:

d = 12 mm

d0 = 13 mm

e1 = 1,2 d = 1,2*13 = 15,60 mm

(= e1/3d0 = 15,60/(3*13) = 0,400

The bearing resistance is: Fb.Rd = 2,5*0,400*fu d t/(mb
According to the Annex T the following situation is allowed (taken into account the permitted deviation of -5mm) in the real structure:

e1 = 15,60 - 5 = 10,60 mm (-5 mm is allowed in the real structure)

( = e1/3d0 = 10,60/(3*13) = 0,272

The resistance in the real structure is:

100*(0,400 - 0,272)/0,400 = 32,0% lower than assumed by designer.

Should this kind of minus tolerances been taken into account when designing the connection or is this case included in the safety factors.

43.
Bearing resistance of bolt group

Can the bearing resistance for individual bolts be added together or not? Some clarification is needed. See the figure and example below:
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For the holes 2 we get:

α = e1/3d0 = 1,2d0/3d0 = 1,2/3 = 0,4

For the holes 1 we get:

α = p1/3d0-0.25 = 3d0/3d0 - 0,25 = 1 - 0,25 = 0,75

Method 1 

The total bearing resistance is based on direct summarising

Fb.Rd = (( α) (2,5 fu d t/γMb) = (2*0,4 + 2*0,75) * (2,5 fu d t/γMb) = 2,3*(2,5 fu d t/γMb)

Method 2

The total bearing resistance is based on smallest of the individual resistances

Fb.Rd = (( α) (2,5 fu d t/γMb) = (2*0,4 + 2*0,40) * (2,5 fu d t/γMb) = 1,6*(2,5 fu d t/γMb)

If the method 1 is the right one then the deformation in the holes 2 can be quite high also at serviceability limit state if all loads are permanent load.

70.
Design of pin connection

In ENV1993, design rules are given for connections made with pins. What is the difference with a single bolted connection and what is the background for the formulae given for the pinned connections?

72.
Slip resistant connection loaded by a tension force

A connection with pre-loaded bolts is subjected to tension forces. How can tension forces on the bolts be determined, and what is the design criteria?

Questions for Chapter 6 – Moment Resistant Connections

3.
End-plate bolted connections

I am looking for information about bolted end-plate connections used in industrial metal buildings. I am preparing my civil engineer thesis. 

14.
Effective width of welded beam-to-column connection

When designing welded beam-to column connection, effective width is used for calculation of resistance of column flange in bending. Is it possible to design the welds connecting the beam flange to column flange using the width beff, if the effective width is smaller than width of the beam flange?

15.
Stiffness modification coefficient η for end-plated connections

The values given in Table J.3 Stiffness modification coefficient η do not cover wide range of different end-plate connections that can be used. For example do the values allow for connections in to the web of a column/beam, thin end-plates vs. thick end plates, extended vs. flush etc. Please, provide the background to this table.

19.
Formula for coefficient α of effective length of a T-stub 

Could you give a background information of curves for α used in calculation of effective length of a T-stub and equations for α depending on λ1 and λ2?

20.
Calculation of joint properties loaded by bending moment and axial force

Clause J.3.1.3 limits the use of the calculation of bending moment resistance to connections with axial load less than 10% of axial load resistance. What approach should be applied to haunched connection used in a portal frame?

22.
Design rules for diagonal web stiffener

Can you, please, suggest a method for design of diagonal web stiffener of beam-to-column joint.

49.
Rules for design of haunched connections

The current version of Annex J does not contain any rules of the design of portal frame haunched connections. Could you recommend simple and safe rules or reference where they cold be found.

55.
Rules for diagonal stiffeners

Does it matter whether a diagonal stiffener of beam-to-column joint is loaded in tension or in compression? 

57.
Design rules for 'K' and Morris stiffeners

Could the general rules for transverse stiffeners given in Clause 5.7.6 of Eurocode 3: Part 1.1:1992 be adopted also for the design of 'K' and Morris stiffeners?

62.
Yield line patterns for bolt row with 4 bolts

How to extend EC3 rules to bolt-rows with 4 bolts instead of 2?

65.
Plastic distribution of forces on end plated connection with very thick plate

Is it permitted to use a plastic distribution of internal forces for a partial strength beam-to-column connection if very thick end-plates are used? If not, is there any criteria for what thickness is required for the elastic design?

67.
Distribution of shear forces on bolted connection

An end plated connection as shown in figure below is normally loaded by a moment and a shear force. How is the shear force distributed over the bolts?

78.
Calculation of prying force for a T-stub

The effect of prying of bolts is included in formulas for resistance of bolt rows. However, in case of fatigue, the effect of prying forces in the bolts should be known in order to verify the bolts. How to cope with this?

85.
Design of beam to column joint loaded by normal force

How to design a beam-to-column connection when the normal force in the beam is high?

Questions for Chapter 7 – Steel-Concrete Connections

2.
Elastic resistance of a base plate

Why do you calculate the resistance of a base plate based on the elastic 1/6 t2 and not the plastic 1/4 t 2?

17.
Transfer of shear forces by anchor bolts

Can anchor bolts be used to transfer horizontal forces into concrete foundation?

18.
Transfer of shear forces by friction and anchor bolts

Is it safe adding the friction resistance with the bearing resistances of all the anchor bolts as clearances in anchor bolt holes are large and with uncontrolled distribution.

21.
Calculation of base plate resistance with low quality grout

In Annex L, the joint coefficient βj is taken as 2/3 when the grout has at least 20% of the characteristic strength of the concrete foundation. What value should be taken when the strength of the grout is smaller?

23.
Effective length of base plate T-stub

Can the table with effective length of end-plate connections be used also for base plates?

24.
Effective length of base plate with bolts outside the column flange

The tables for calculating of effective width of a T-stub include only cases where all bolts are placed within the width of the beam flange. When this table is applied to base plates, the bolts are often outside the column flange. Can these formulas still be used?

56.
Base plate of circular hollow section

Are there any guidelines how to handle the T-stub of a circular hollow column section on a rectangular base plate?

61.
Yield strength of hooked anchor bolts

Why is yield strength of anchor bolt limited to 300 MPa in case of anchorage with hook (paragraph 5.2.6.12 in EC3 part 1.8)?

87.
Slip factor between steel and concrete

What is the slip factor between steel and concrete?

99.
Rules for anchorage of holding down bolts

The proper anchorage is the most important criteria for appropriate design of holding down bolts but it is not dealt within Annex L. Where are given the rules for anchorage?

100.
Comparison of concrete strength calculation according to EC2 and EC3

It seems the results of calculation of bearing strength of column base fj are the same as calculation according to EC2. 

According to 5.4.8.1 of ENV 1992 is:

                               _____

FRdu = Aco * fcd * (Ac1/Ac0    ( 3,3 fcd * Aco.

According to EC3 the maximum value for kj is 5,0. For this value we get the value of fj = (2/3) * 5 * fcd = 3,33 fcd.

The result is the same as given in the EC2, however the methods are different in EC3 and EC2. Could you find any background information about this?

101.
Stress concentration factor kj for column bases

Please, provide background documentation to justify using value of fj which can lead to values of fj more than 10 times higher than the characteristic strength of the grout. According to Annex L of Eurocode 3, the maximum value for kj is 5,0 for a square base plate. For this maximum value we get the maximum value of fj = (2/3) * 5 * fcd = 3,33 fcd. It is recommended to use joint coefficient βj = 2/3 when the characteristic strength of the grout is not less than 0,2 times the characteristic strength of the concrete, therefore the lowest strength of the grout is fcd.g = 3,33 * fcd / 0,2 = 16,66 fcd.

Questions for Chapter 8 – Seismic Design

34.
Design of connections subject to dynamic load

Is Annex J to Eurocode 3 applicable to connections subject to dynamic load, particularly wind load, in addition to static loads? 

Questions for Chapter 9 – Fire Design


No questions collected.

Questions for Chapter 10 – Hollow Section Joints

26.
Design of offshore construction

Can the recommendations in Annex K be applied to the very large sections used in offshore construction?

28.
High strength steel in hollow section joints

Are there some reasons, that the rules given in Annex K can not be applied up to steel grade S460?

29.
Buckling length of hollow section members at fire resistance

Can the buckling lengths given in K.4.3 also be used in the fire design of trusses?

Questions for Chapter 11 – Cold Formed Member Joints

27.
Increased yield strength of cold-formed sections

Could the increase in yield strength due to cold working be utilised in the design of connections that are welded after the member is formed?

Questions for Chapter 12 – Special Steel Joints

82.
Lubricant for stainless steel bolts 

What is the best lubricant for bolts in stainless steel, giving low and constant k coefficient?

Questions for Chapter 13 – Aluminium Connections


No questions collected.

Questions for Chapter 14 – Bad Cases

47.
Resistance of beam with lateral restraint on the tension flange

No rules have been provided in Eurocode for the design of members in bending with or without axial load with lateral restraint on the tension flange. Could you suggest a method for such case?

Questions for Chapter 15 – Design Cases

71.
Handling manufacturing tolerances during erection procedure

During erection a gap of 10 mm between the end-plate of the beam and the column-flange is discovered. Is it permitted to fill this gap with filler plates?

Not accepted questions

51.
Buckling length of portal frame with tapered members

Could you suggest a method of checking of bending and compression resistance of tapered members in portal frames, in particular to give method for calculation of buckling length of portal frame with tapered sloped members.

76.
Determination of bolt forces for fatigue resistance

In case of static loading, the resistance of a connection is calculated on the basis of the resistance of the bolt rows (including effect of the plate). There is thus no need to discuss about "what is the load in a bolt for a certain loading?". However, in case of fatigue, there is a need to know or define the ((, in order to be able to verify the resistance of the bolt for fatigue. Could you, please, give rules for determination of bolt forces for specific loading?

77.
Determination of stress of a T-stub for fatigue resistance

Plastic resistance of a T-stub is known and is included in the calculation of the resistance of a bolt row: this is however for static loading. In case of fatigue it is necessary to guess for a distribution of the load in order to calculate stresses and verify the resistance. How this can be done?

79.
Effect of backing plates in case of fatigue

Backing plates are included in the calculation of resistance of bolt-rows in ENV. However, how to deal with these plates and their effect in case of fatigue?
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