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During 1994-1995 the Department of Steel Structures at the Techni

dapest conducted a parametrical study on the effects of {

study was concentrated on simply tup\:)orted beams. The
. .

ction were used as a basis for this study.

Eurocodej or railway bridge constru Lhe results
of the study indicated that a part of the Eurocode proposals can be applied to Hungarian
railway bridges. However, further examination is required on continuous beams.
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In previous years, West European fatigue examinations on railway bridges

were conducted using the UIC proposals on traffic types. During these

studies, the ideal (UIC) train loads were replaced with other load types.
In this study, different ideal loads were used for improving the accuracy,
or example, differentiation between passenger trains and carriage trains.
This differentiation of load types (4-12) depended upon the annual volume
of traffic on the railway lines.

The use of the differentiated load types requires more accepted effects
and lower clarity in the work. As a consequence, the UIC ideal load was

used.
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The following correction factor was included in the empirical analysis
to compare the calculated stress with fatigue allowable stress [1] [2] :

A=A1- A2 AscAg . (1)
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where Aj: is a function of the span and traffic type

Ag: is a factor to take account of the annual volume of traffic

A3 is a factor to take account of the design life of the structure

A4: is a factor to be applied when the structural element is

loaded by more than one track
The Ay, Az and Ay factors, however, do not depend on load types

or on the structure elements. Thus, Ay is the most important variable,
and is a function of normal stress (o) or shear stress (7) (i.e. A; can be
differentiated into Aj, and Aj-). This study focussed on the two factors.
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atigue Design Aspects in Hungary
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eviously mentioned Furocode proposals for fatigue examination to
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be used in Hungary required answers for the following two questions:

— Due to differences between West European and Hungarian load types,
can the results of the calculation of A;; in the West European pro-

— Can the West European proposals, which affirm :

The calculation of A, was conducted on the center points of 3, 5, 7, 10 and
50 meter simply supported beams. The volume flic 5 mallion
tons per annum. As a result, Ay = 1 and the design life of the structure is
100 ve 1 3 ‘ i ment was loaded by one track
(ie. A ) e

During s

tudy, the Standard 5 — N curve (i.e. Wohler curve) and
Palmgren — Miner Cumulative damage calculation were used.

in the first step, influence diagrams were constructed for each load
type (refer to Figs. 1 and 2), these influence diagrams were used to calculate
stress range (Ac;) and the load cycles (IV;) using the Reservoir method.




Following this, the reference value of fatigue stress at two million cycles
{Acg.) was determined as :

[E=N

(4)

(5)

e Py (a

&; = 1-+0.5(0 +0.50) (8)
o with K = 7%-5 for L <20m
ot X for L >20m

8" =056 ¢ t\‘ /
V = speed (m/s)

As seen in Table I, the results of Aj, in this study are similar to the Eu-
rocode results, therefore, the Eurocode proposals can be used in Hungary.

Table 1

The volume of Aj,

Lim] Typel Tvpell Typelll TypelV Mix EURCCODE

3.0 1.63 1.61 1.39 2.19 1.68 1.36
5.0 0.88 0.92 0.76 1.2 1.00 1.02
7. 1.07 1.01 0.79 1.31 0.96 0.94
10.0 0.79 0.62 0.68 0.93 0.75 0.82
50.0 0.59 0.48 0.55 0.62 0.56 0.62
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AT, was determined as:

1

A'vg puomy 3 . (7)

N

The same method of calculation of A, was used to calculate Ai-.
To contrast Ay, with Aj-, the following ratio was used:

o= Alo (o\
- 27 8)
Alr /

The results of this calculation are shown in Table 2. The o
are not similar to the Eurocode results, therefore, the Eurocode proposals
cannot be used in Hungary.

Table 2

- .
The volume of ¢ ratio

Type 111 EUROCODE
0.60 1.00
1.03 1.06
1.48 1.00
1.31 1.00
1.67 1.00

Conclusions

The results of this study show that the Eurocode proposals for moment in-
duced fatigue in railway steel bridges can be used in Hungary, but the pro-
posals for shear cheking fatigue as seen in Fg. (7) cannot be used there.
However, attention is required on continuous beams as the Eurocode pro-
posals have not yet been affirmed in this area, this is especially important
in welded connections, where normal stress has an interaction with shear
stress.
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Fig. 1. Moments train-influence diagrams
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