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Local Girder Stresses



1 Local girder stresses The flange bending stresses UFx and UFz arise as secondary stresses in the vicinity of the place of load application in a girder, regardless of its supporting structure (figure 1.1 and 1.2).
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The variables R, t1, j and A necessary for the stress computation have the following meanings: R represents the maximum wheel load ascertained upon consideration of the dynamic coefficients. tl is the theoretical thickness of the flange at the load position j (without tolerances and wear). is the distance from the girder edge to the point of load application. A is calculated as the quotient from j
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2 Determination of the coefficients c x '



Figure 1.1 Parallel flange track section
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The coefficients established here are based on numerous test results 1). Theoretical investigations of certain test results with the method of finite elements have proved largely concurrent 1). 'he equations listed below, which are the product of test results, are valid for the ascertainment of the coefficients cx, C z . Positive values of cx/ z mean tensile stress on the bottom of the flange.



2.1 Parallel flange track section according to figure 1.1 Transition =005-058.A+0148.e3,015.A (1) Cz O , , , . web/flange
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Figure 1.2 Girder with inclined flanges The stresses are calculated with the help of the equations
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" The factors Cx and c/usedin the equations can be determined separately according to the type of girder (figure 1.1 and 1.2) and the load position j or A for the specially marked points (0), (1), (2) on the flange.



Load application point Edge of the flange Transition web/flange Load application point Edge of the flange



czl= 2,23 -1,49· A+ 1,390·e -18,33 . A (2) c z2



= O.73-1,58.A+2,910.e-6.O' A



(3)



CxO = -2,11 + 1,977. A+0,0076 .e 6 ,53· A (4) cxl = 10,108 -7,408 'A-l0,108 .e-1,364(~ Cx 2



= 0



(6)



2.2 Girder with inclined flanges according to figure 1.2 Transition web/flange Load application point



CzO = -0,981"':"1,479· A+ 1,120· e1,322 . Am czl = 1.810-1.150.A+l,060.e-7.7OO .A(8)



Edge of the flange



c z2 = 1,990-2,810.A+0,840.e-4,690 .A(9)



Transition web/flange



cxo= -1,096+1,095',A+0:192.e- 6 •O 'A(tO)



1) Hannover, H.-a. und Reichwald, R.: Lokale Biegebeanspruchung von Triiger-Unterflanschen (Local flexural stressing of girder lower flanges),f+h-fordern und heben 32 (1982) Nr. 6 (Teil 1) und Nr. 8 (Teil 2)



Copyright by FEM Sektion IX . Also available in French and. German



.



!



Sources of supply see back page



Licenced to SCHOSS SA



Page 2



FEM 9.341



Load application point Edge of the flange



The equations in paragraphs 3.1 and 3.2 apply to cranes. Corresponding equations, to be taken from the respective national regulations, apply to crane runways or other steel structures.



Cxl = 3.965 - 4.835· A-3.965· e -2.675 . A



(11 )



Cx 2



=0



(121



2.3 Lower chord of box type girder The lower chord o'f a box type girder is to be calculated as a parallel flange track section. Figure 2 represents an analogous depiction.



4 Explanation of the design rules Design rules are given for local flange bending stresses on rolled sections with inclined and parallel flanges. The design rules are based on the results of tests 1). Measurements on the following sections were evaluated: 1200, I 300 as in DIN 1025 part 1 and IPE 200. 300, 360 as in DIN 1025 part 5. The load was distributed symmetrically along the longitudinal axes of the girders. The lower chord of box girders with an underrunning trolly should also be calculated using geometric characteristics with the equations for the parallel-flange girder.
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