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The connection of the crane beams is performed by directly joining their elements, 

or using fillets. The change in the height of the beam is made in the form of an angular 

transition with a broken profile of a belt or a degree with a fillet. In all cases, significant 

stress concentrators arise in these nodes. Moreover, unlike machine parts in thin-walled 

structures, stress concentration occurs not only at the "concave" nodes, but also at the 

"convex" ones [1, 2]. 

In a thin-walled beam, a non-planar belt loses its cylindrical shape under load. The 

areas of the chord, which are located between the walls, when stretched try to straighten 

the corners and increase the radius of curvature, and when compressed, on the contrary, 

their curvature decreases. This leads to a decrease in the longitudinal rigidity of the 

chord and a redistribution of stresses. In the region of the belt, which is far from the 

walls, the stresses decrease, and at the walls, they increase [3, 4]. These circumstances 

must be taken into account both in strength calculations and fatigue strength 

calculations [5]. 

Strength calculations of fillet assembly elements are carried out according to 

nominal stresses in the net section. For fillet nodes, when determining these stresses, it 

is necessary to take into account the uneven loading of the curved belt, which arises as 

a result of its bending. 

The equivalent moment of resistance is calculated using a section of the chord that 

falls into a zone whose boundaries lie on both sides from each wall at a distance of 

br=0.5 R. For a box girder bfe=bf1+bf2. 

When zones overlap, each section is counted only once. If the junction of the beams 

is a structural element and is operated in a sufficiently intensive mode (mode groups 

A6-A8) and the curved belt lies in the zone of action of tensile cyclically acting 

stresses, then it is necessary to check the unit for fatigue resistance.  

In this case, the effective stresses are calculated according to the gross section, that 

is, according to the actual width of the chord, according to the loads of the first design 

case. 

The value of the design factor for the fillet joint ka=aσ/aσB, with aσB=1, is equal to 

the value of the stress concentration factor, that is ka =aσ. 

In fillet connection at0.1≤R/h≤0.5; tn/tc≤3 and tn=40÷120. 

Can be taken ka=aσb=4.5. 

When installing a diagonal diaphragm, which is welded to the curved belt, the stress 
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concentration decreases significantly and at R/h=0.2–0.8 we obtain ka=1.7. 

The group of hubs for determining the endurance limit is selected depending on the 

design of the unit. In most cases, this will be the attachment of a transverse diaphragm 

or rib to the belt. 

In the welded joint of a wall with a curved belt, transverse stresses act. 

In the case of plane bending of fillet nodes, they can be estimated from the 

equilibrium condition of the section of the curvilinear belt pRdφ=2Sdφ/2, where linear 

loads p=tcσcz, longitudinal force in the belt S=σbfetf, σ – are the nominal normal stresses 

in the belt, bfe – is equivalent to the width of the belt. 

The tangential stresses in the same place of the wall are determined by the formula 

τz=Qz/An, where An is the cross-sectional area of the walls, Q – is the intersecting force 

that is perceived by the walls. 

The strength calculation of curvilinear waist seams made without edge separation 

should be carried out from the condition τesnc≤γnγdγmRncτ, where the acting stresses are 

determined by the formula  
2
z

2
xes        (1) 

where 
c

c
czz

jh

t
  . 

Here tc– is the wall thickness, j– is 1 or 2 for one-sided and double-sided seams, 

respectively, and h– isthe design height of the seam.  

For assemblies that are under intense cyclic stress, for example, over axle 

assemblies with a fillet transition. It is better to weld such knots with edge separation, 

or perform double-sided with the achievement of the condition of equal strength. 

When calculating the fatigue resistance of a welded joint of a belt with a wall on a 

curved section, the equivalent stresses are determined taking into account the 

asymmetry coefficient of the stress cycle. 

Corner joints are distinguished by a variety of designs that arise in the search for 

ways to reduce stress concentration. When calculating the fatigue resistance, the acting 

stresses are calculated over the gross section. 

In the corner connection of beams with direct connection of chords, the maximum 

stresses can reach very high and difficult-to-predict values, and in their zone of action 

there are critical welded joints of the chords. 
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