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1. Intruduction

The stress distribution in the flanges of the cgated web girders is analyzed in the
recent report. This topic is raised after the psgpaf Prof. lvan Balaz based on the
realization that the EN1993-1-5 consist the deteation method of the bending moment
resistance of the corrugated web girders and thethod considers the effect of the

additional normal stresses coming from the shedérarcorrugated web. But the EN1993-
1-5 does not give the determination method of dldiditional normal stress, what should
be taken into account in the bending resistanceultzion. Prof. Balaz proposed a

formula for the determination of the transversedieg moment which results in the

above mentioned additional normal stress in thegia. Laboratory tests were executed
at the Budapest University of Technology and Ecanerfi years ago on large scale test
specimens with corrugated webs and numerical madelslso developed to analyze the
different structural behavior of the corrugated vggtolers (fatigue, patch loading, F+M

and F+V interaction behaviour). These investigatiare extended now by the analysis of
the normal stress distribution in the flanges tdkenpossible to extend the EN1993-1-5
with a new formula to determine the additional nakistresses coming from the shear in
the corrugated web.

2. Literature overview

Five previous investigations are found in the &tare, which are dealing with the normal
stress distribution in the flange of the corrugatedh girders.

[1] B. Johansson, R. Maquoi, G. Sedlacek, C. Mjille Beg: ,Commentary and
worked examples to DIN-EN-1993-1-5 Plated StrudtkEtaments”, 2007.

[2] R. Aschinger, J. Lindner: ,Zu besonderheiteni bErapezstegtragern”,
Sahlbau, Vol. 66, No. 3, pp.136-142, Germany, 1997.

[3] H.H. Abbas, R. Sauce, R.G. Driver: ,Behaviodramrrugated web I-girders
under in-plane loads”, Journal of Engineering Meutsa © ASCE, Vol. 132,
No. 8, pp.806-814, August 1, 2006

[4] H.H. Abbas, R. Sauce, R.G. Driver: ,Analysisfé#nge transverse bending of
corrugated web I-girders under in-plane loads”, rdalu of Structural
Engineering © ASCE, Vol. 133, No. 3, pp.347-355,rbhal, 2007.

[5] Proposal of Ivan Balaz, 2011.

All documents give different proposals to deterntime additional normal stresses in the
flange coming from shear in the corrugated web.tAd proposals are using the same
theoretical background developed by Aschinger amudrier [2] in 1997, but the



formulation of equations to determine the maximuansverse bending moment are
different.

Proposal of the “Commentary and worked examples tdIN-EN-1993-1-5 Plated
Structural Elements”

In [1] there is a possible determination method of theima transverse bending

moment, what results in the additional normal sessin the flanges. The proposed
equation is shown in Fig. 1. But there are no bemkgd of the proposed formula, only
the final equation is given. The below mentionedatipn is still not in the Eurocode,

only in the “Commentary” document.

If there is a substantial shear force in the cross section of maximum bending
moment there may be an influence of the flange axial resistance trom lateral
bending. Rules for this have been mcluded in the German design rules [2]. A
model for calculating these secondary bending moments is shown in Figure 13.3.
The shear flow in the web will be constant /Ay, and its effect can be modelled as
shown in the lower part of Figure 13.3. The maximum transverse bending moment
Mz max occurs where the inclined part of the web intersects the centreline of the
flange. It becomes:

Va,

"M:.max :H(Zal +a4) (131)

w

where I is the coexisting shear force and other notations are according to Figure
13.2.

Fig. 1: Proposal of the ,Commentary and worked gxasto DIN-EN-1993-1-5 Plated
Structural Elements”.

Proposal of Aschinger and Lindner

In [2] there is an another equation given to determieatiditional normal stresses in the
flange. The theoretical background of this equaisatihat the additional bending moment
comes from the shear flow in the corrugated welis $hear flow has different directions
along the girder length in the parallel and in thelined folds which results in an
additional transverse bending moment in the flangég shear flow has an alternating
tendency therefore the additional stress distdoubias also an alternating tendency. The
aims of the proposals are to determine the maximdditional bending moment.
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Fig. 2: Theoretical background of the transversedbvey moment [2].



The proposed maximum additional bending momen®g]ncén be expressed in form of

Eq. (1).
M, max = G, [F, +C, M,

where: G and G are constants which are depending on the loadamglitons of the

analyzed girder. The relevant values @fadd G are given in Table 1.
Table 1: Values of Cand G constants.

C:i [L/cm] Gl...]

uniformly distributed load 6,5 0,6
concentrated force 13,0 1,5
concentrated moment 13,0 2,0
triangle distributed load 6,5 0,5

The proposed equation of [2] is proved by laboratest results. The stress distribution
in the corrugated web girder was measured and a@dpa the given proposal, and the
comparison showed a good agreement. Therefore ibeeamentioned equation was
implemeted in the DASt-Richlinie 015 "Trager mihkmken Stegen".

Proposal of Abbas et al.

Research of Abbas et al [3], [4] deal with the sgmablem as [1] and [2] but it has a
different theoretical background. They realized: tine shear stresses in the flanges are
different on the two sides of the web in a crosgiee with a parallel fold, that results in
out-of-plane torsion of the corrugated web girdensler in-plane loads as well, and it
results in an additional normal stress in the feang
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Fig. 3: Stress distributions due to in plane begdind stress resultants.

A closed form equation is developed to determirettansverse bending moment what
takes this torsion effect into account. To derivdased form equation the trapezoidally
corrugated web is replaced by a sinusoidally cated web, to make the analytical
solution easier. The proposed equation is givefoim of Eq. (2). All the details of the
analytical solution and the relevant notationsgaven in [3].

M, = DLZ@S —[[(1 2¢)m m<+2@+(nmn—2@n+n)m—n]} (2)



where: p is the distributed in-plane load,
L is the span of the analyzed girder,
& Is the corrugation depth,
hy is the web depth,

and {=z/L; MN=2nin; ¢ =cof2mh@); c,=coq20hh);
S =sin(20th(Z) and s, =sin(2Gtm)

To determine the transverse bending moment ofrtpeerzoidally corrugated web girders
a so called “fictitious load method” is developédfictitious loadp;, is introduced as a
tool for analyzing flange transverse bending ofregated web I-girders. This load is
defined as the transverse load per unit lengtHaoige that produces the internal flange
forcesV; andM:. As the transverse logglis not actually present in the real problem, it is
referred to as a “fictitious” load and it is detémed from equilibrium of an element of
infinitesimal length cut from the flange, as shawrkig. 4.

Fig. 4: Transverse fictitious loads.

The given analytical solution is compared to straieasurements in laboratory tests
made on large scale test specimens with trapetpidatrugated web and to numerical
calculations. The details of the tests are givedjn
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Fig. 5: Fictitious loads in the flange of the cayated web girders.



Conclusion after the comparison of the test resant$ analytical and numerical solution
was if once the fictitious loads are determined .(B)g the flange transverse bending
problem can be solved using conventional structamalysis (Fig. 6).
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Fig. 6: Mechanical model to determine the transy®ending moment in the lower (a)
and upper (b) flanges.

Due to the complexity of the given proposal for thetermination of the transverse
bending moment, its usage in the praxis is quitecdlt. Although manual calculation is
also possible, the authors propose that it is ofteme convenient to use commercial
structural analysis software, especially as thebermof corrugations increases.

Proposal of lvan Balaz

The formulation of the proposal ifb] is the same as ifil]. But more theoretical
background and derivation of the given equatiomls attached. Furthermore a very
expressive figure (Fig. 7) about the reason of dliditional bending moment is also
given. The implementation of a drawing like Fig.into the current version of the
EN1993-1-5 could be useful to the designers.
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Fig. 7: Proposal to determine the additional begainmoment [4].



2. Laboratory tests in Budapest

Laboratory tests were executed on 6 large scale dgscimens with trapezoidally
corrugated web at the Budapest University of Tetdgyoand Economics in 2008. The
original aim of the tests was the investigatiortref fatigue behaviour of the corrugated
web girders, and to investigate the structural biela of the girders under static and
dynamic loads. During the tests the stress digiohs on different places in the flange
and in the web were measured.

Two girders were loaded under four-point-bendingl &ree specimens under three-
point-bending. The main part of the strain measer@gmwere made on the specimen
loaded under four-point-bending and the stresses weasured in the constant bending
moment zone, where the shear force was equal to #ewas found that in this zone
there was also a linear stress distribution betwkeernwo flange edges, what could come
not from the shear flow in the corrugated webhidd have also an another reason. The
measured stress distribution can be seen in Fitn &e line of the parallel folds the
normal stresses are smaller near to the web agdrléar from it. The tendency of the
stress distribution between the two flange edgeseiarly linear and the difference
changes between 18% - 27% in the cases of thezathgirders.
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Fig. 8: Normal stress distribution in the flanges.

The reason of this phenomenon can be explainedhdystructural characteristic of the
corrugated web. In the cross-section of the pdrtlds the interlock between the upper
and lower flanges are better than in the crosgeseutith an inclined fold. Therefore the
web contribution in the load bearing is more domtria the cross-section with a parallel
fold than in a cross-section with inclined fold$ig explanation is proved by the strain
measurements in the web plate as well. The measwedal stress distribution in an
inclined and in a parallel fold can be seen in Fighe diagram shows the well known
“accordion effect”. The diagram shows furthermohattthe normal stresses in the
inclined folds are smaller than in the paralled&l The previous two establishments are
in correlation with each other and it results ire tHifference in the normal stress
distribution in the flanges.
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The line(a) on Fig. 8 represents the calculated normal sueder the applied bending
moment with the assumption that only the flangestaken into account in the inertia
calculation and the web part is neglected. Thisiragsion is based on the “accordion
effect” and the application of it is recommendedtbg EN1993-1-5. In the line of the
inclined folds the normal stresses are approximated same along the whole flange
width in the constant bending moment zone and tilesses were just a little bit smaller
than the calculated value represented by the (Belt means that the measurements
prove the assumption that the normal stresseseirflénge of a corrugated web girders
can be calculated neglecting the web part fromiribdia calculation. The stresses in the
cross-section with a parallel fold will be smalfezar to the web but the largest stress can
be determined using the above mentioned assum@tmdetermine the average stresses
in the flange with a parallel fold an effective ssosection with a small web part can be
taken into account to get the average normal stvébsadequate accuracy. The effective
cross-section can be calculated based on the streasurements and it is presented in
Fig. 10. The effective web is the 3/20 of the whaleb depth for the girder with the
analyzed geometry, but it is depending on thersd$ ratio of the flange and web plates

and depends on the corrugation profile.
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Fig. 10: Equivalent cross-section for the nomiriedss calculation.
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By summarizing the evaluation of the strain measar@s in the constant bending
moment zone the following conclusion can be dralire stress distribution in the cross-
section with inclined fold is almost constant withthe flange width. The stress
distribution in the cross section with a paralleldfis nearly linear as shown in Fig. 8.



The measurements proved that the largest nornedssin a cross-section with inclined
or parallel fold comes from pure bending can berheined by the assumption neglecting
the web parts from the inertia calculation andlitear stress distribution comes not from
an additional transverse bending but from the betterlock between the flange and web
in the parallel fold region.

On the bases of these conclusions the stressbdistms under combined shear and
bending are investigated by a numerical model whkaverified by the previously
mentioned test results. The stress distributioanalyzed on the numerical model to
investigate which proposed equation is more aceuratthe prediction of the stress
distribution of the corrugated web girders.

3. Numerical studies

The developed numerical model, the applied finiéenent mesh, the loading and support
conditions can be seen in Fig 11.

.

Fig. 11: Developed numerical model.

The numerical model is verified by the test resultse stresses in the flanges and in the
web are compared. One comparison of the flanges&isecan be seen in Fig 12.
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Fig. 12: Comparison of the measured and calcukttegses in the flange.



It can be seen that the comparison showed a gaeeragnt between the test results and
the numerical calculations.

In the frame of our numerical calculation the leadiconditions shown in Fig. 13 are
analysed.

load type 1 load type 2 load type 3

] [ ] |
®\_ [ |l

Fig. 13: Analyzed loading conditions.

Load type 1lis used to analyse the stress distribution undetbined bending and shear.
The results of the numerical calculations are caeghao the proposed calculation
methods of the additional transverse bending maosnewctording to Aschinger and
Lindner and according to the "Commentary to EN1293- The difference between the
two proposals are analysed and evaluated.

Load type 2is used to the model verification and to analysedtress distribution in the
flanges under pure bending. The above mentionedlusions (1. stresses can be
calculated neglecting the web parts, 2. the lirgtaess distribution comes not from
additional transverse bending moment but from thigwe interlock between the flange
and web in the parallel fold regions) are proved aonfirmed by the numerical
calculations.

Load type 3is used to investigate the effect of the loadingdition on the additional
transverse moment. According to the proposal ohisger and Lindner the value of the
additional transveres bending moment changes betwee load type 1 and 3, and
according to the proposal of the "Commentary to 8)\8t1-5" the additional bending
moment depends only on the current shear forcledarahalysed cross section and not on
the loading type.

4. Normal stress distribution in the flanges fromdad type 1

The stress distribution in the flanges in the nmeddf each web folds along the whole
girder length are investigated and evaluated. Times|where the normal stresses are
analyzed in the current research are shown inlHig.



Fig. 14: Sections where the normal stresses atgzath

The results showed that the stress distributiors jparallel fold and in an inclined fold
are not constant as shown in Fig. 15. The numetadallation showed that there are also
additional moments at the middle of the paralléd fas well.
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Fig. 15: Stress distribution in a parallel and miraclined fold.

The assumption used in the derivation of the aaltlii bending moment (Fig. 7) shows,
that the additional bending moment at the middl¢hefparallel fold should be zero, but
the numerical calculations do not confirm it.

Therefore the reason of it is investigated by tiss bbserved that the tendency of the
normal stress distribution in the flanges dependshe analyzed specimen geometry
(number of the corrugation waves), and on the osif the load introduction place and
on the support position. Four different loading angport positions can be identified:

1.

Support at the middle of a parallel fold; loaglat the middle of a parallel fold;
not full corrugation waves between the supportlaading place.

Support at the middle of a parallel fold; losglat the middle of a parallel fold;
full corrugation waves between the support anditapglace.

Support at the middle of an inclined fold; loggdat the middle of an inclined
fold; not full corrugation waves between the supaod loading place.

Support at the middle of an inclined fold; loggliat the middle of an inclined
fold; full corrugation waves between the suppod krading place.
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Fig. 16: Analysed girder geometries, support adlilog positions (girder Nr. 1-4).

The numerical calculations showed that in the cag#ése first two girder geometries, the
stress distribution tendencies are the same asrshofig. 17. It means that the number
of the modelled corrugation waves has no influemtéhe additional flange stresses. The
position of the maximal additional normal stresses located in the middle of an
inclined fold (point Nr. 2, 4, 6, 8, etc.), and thalues of the extrem points are constant
along the girder length, because the shear formgrain is also constant. The additional
bending moment has an alternating tendency, infitee parallel fold its direction is
positive and in the next fold negative. The diagrstmows that the stress differences in
the middle of the parallel folds are always zetméans that the diagram shows the same

tendency as shown in Fig. 17.
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The differences between the two flange edges acuptd the "Commentary of EN1993-
1-5" is calculated.

=Y B (2 g, = 20N 33 5 1+ 167cm) =1945kNem
h, 4 5cm 4 (3)
3
| e =222 2 = 1898430’ (4)
1945
Ao =———"_[225=23IMP 5
TR ©

The numerical calculation resulted in 22,5 MPamgans that the proposed equation
gives a good prediction in the above mentioned it@pacand supporting conditions
(support at the middle of a parallel fold; loadatghe middle of a parallel fold).

But the numerical calculation showed that in theeseof the analysed girder type 3-4 the
stress distribution tendencies are different, asvehin Fig 18.
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Fig. 18: Normal stress differences in the differeniss sections, endency of the
additional transverse bending moment along the=giehgth.

The red curve shows the tendency of the additidnahsverse bending moment
distribution along the girder length if support dodd introduction places are located at
the middle of an inclined fold and the girder hasumber of full corrugation waves
between the support and loading positions. It canséen, that the tendency of the
diagram is totally different from the tendency simoiw Fig. 16. The transverse bending
moment has not an alternating tendency, the minimmatae is near to zero, and the
maximum value (41,2MPa) is almost the double of dve mentioned maximum
(22,5MPa). Evaluation of this diagram shows, thatimum and maximum values are
always in the middle of the inclined fold and tmansverse bending moments are not
zero in the middle of the parallel folds. The dagrshows also that the maximum and
minimum values are almost constant along the gilelegth, what can be explained by
the full number of the corrugation waves. Thisas the case for the analyzed girder type
3. The analyzed number of the corrugation waves heg not round and it results in an
non-uniform tendency in the additional transversemant diagram. The maximum value
is located at the girder end and almost reachesmifvdmum of girder type 4. The



bending moment in the another folds are much smdllee reason of it is the unbalanced
shear forces in the corrugated web.

If the flange is handled as a beam loaded by begndinear and normal forces coming
from the shear force (as handled in [2] and [58 ¢irder is only in equilibrium if the
web begins with an inclined fold and ends also vnitlined fold and between the two
ends there are full number of corrugation waves &quilibrium can be seen from the
Fig. 19 (reaction forces A=0; C=0).

2 M
Mgy2 Fyl, M2 %\Mzz /‘-2\1‘ Fyl
- N, 3 = Vo M
L ack 2 2 y L = K2 fc=0

Fig. 19: Internal forces in different corrugatiorofiles.

The above mentioned diagram and result shows tmatntost unfavourable girder
geometry, loading and support condition from thenpmf view of the additional
transverse bending moment is the girder type 4.tldresverse bending moment has the
largest value in case of this geometry. The nurakdalculations showed that the value
of the additional transverse bending moment cathbalouble of the given equation in
the [1] in the most unfavourable case. TherefoeeEly. (3) should be modified to Eq.

(5).
V a
M, =—=
Z max hw 2
This formula can be derived from the shear stregtslglition shown in Fig. 19. The same

procedure can be done as by Prof. Balaz in [5] rdoog to Fig. 7, but for the most
unfavourable situation. The bending moment on pBinan be written in form of Eq. (7).

(23, + &) (6)

Vo,V s, Va, B Vaa

M =—a —+ 7
™ h, 2 "h, 24 h, 2 4’ h, 2 4 (7)
what can be simplified to the form of Eq. (8):
V a
M = 3 +a 8
me = (2, +a,) 8

Furthermore it can be enounced that the average walthe most unfavourable case can
be calculated by Eg. (3) and the extreme valuebearralculated by Eq (6).

The additional bending moment can be calculatedrdorg to the proposal of Aschinger
and Lindner [2] as well. The applied load is a @oricated force, therefore the &d G



values have the following values3%€13; G=1,5 according to Table 1. The additional
moment can be calculated from Eq. (9).

Vv V a
M, =13F, +15M, = 13E a, + 1,5E a1?3 =38245kNcm 9)
3
|, flange = 22512 189843cm* (10)
38245
o= ™~ [25= 453MPa 11
189843 2 3 (11)

The calculated stress difference between the temg# edges according to [2] is 45,2
MPa, what is near to the numerically calculatedigg¥41 MPa) and it is on the safe side.

In the frame of a numerical parametric study thBu@mce of the different girder
geometries on the maximal transverse bending monaeat also analyzed. The
calculations are executed always in the most unfiaalge situation (girder type 4). The
stress distributions in the inclined folds are deieed at the girder end and at the girder
middle near to the support and near to the loadduiction places, where the maximum
value of the transverse bending moment occur. &héencies of the different parameters

can be seen in Figs. 20- 24.
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The numerical parametric study showed that witihdasing flange width or thickness the
additional normal stresses are smaller in the #apigte. By increasing web depth the
shear stresses also reduces, therefore the additransverse moment and the additional
normal stresses are also smaller. But if the catrag angle or the fold length of the
corrugated web increases, the shear flow resulis larger transverse moment, what
indicates larger additional normal stresses. Thgrdm shows that the tendencies found
in the numerical parametric study are the saméagsenhdency of the modified transverse
bending moment determination method, according ¢o ). It proves the applied
theoretical background.

The results of the numerical calculations are camgb#o the proposal of Aschinger and
Lindner [2] and to the proposal of the "CommenteryEN1993-1-5" [1]. The diagram
can be seen in Fig. 25
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Fig. 25: Comparison of the different design prof®$ar load type 1.

Based on this results the maximum additional stire¢ise flange coming from the shear
stresses in the corrugated web can be determinad tiee proposal of Aschinger and
Lindner [2] or by the modified equation accordirg Eq. (6), if the applied load is a
concentrated force, what means that the shear flieggam along the girder length is
constant. The application of the original form bét'Commentary to EN1993-1-5" [1]
(Eq. 3) results in values on the unsafe side irattedyzed cases.

It is observed that the proposal of Ashinger anddber [2] does not follow the
tendencies of the numerical calculations if thegtha of the parallel and inclined folds
are different (g£a). Figure 26 shows the additional normal stressdanction of the a
by constant a The diagram shows that the current modificatiooppsal follows the
calculated tendencies in the analyzed parametgerdiut the proposal of Aschinger and
Lindner [2] has not the same tendency and the save not in all cases on the safe side.
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The comparison of the numerical results and theutatled values according to the

different design proposals is shown in Fig. 27.
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Fig. 27: Comparison of the different design profgsa

If the loading type is different from the above riened, the proposal of Aschinger and
Lindner [2] changes (Cand G values changes), but the proposal of the "Commgitda
EN1993-1-5" does not change, only in the valuenefghear force. Therefore in the next
section the normal stress distributions under umfp distributed load are analyzed.

5. Normal stress distribution in the flanges from load type 2

The calculations are executed in the most unfavdeilaading and supporting conditions
(girder type 4), because the largest additionaistrarse moment is observed in this case.
The results of the numerical calculations can bender one girder in Fig. 28. The
uniform change in the shear force diagram can lsemked also in the diagram of the
transverse bending moment. The maximum values @fdihgram changes along the
girder length nearly linearly. This observation gesf, that the additional normal stresses



coming from the transverse bending moment coulddleulated in each cross-section
from the shear force acting in the analyzed cressen. This assumption results in
values always on the safe side.
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Fig. 28: Normal stress differences in the differemtss-sections, tendency of the
additional transverse bending moment along theegighgth.

The same parametric study is executed in the ddsad type 2. The results can be seen
in Fig. 29. The diagram shows that the propos&swhinger and Lindner [2] is not in all
cases on the safe side in case of a uniformlyibliged load, if the shear forces acting in
the analyzed cross-section are taken into accaurthe calculation of the additional
normal stresses. But the results of the modifiagaégn remain in all cases on the safe
side.
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Fig. 29: Comparison of the different design prope$ar load type 2.
6. Conclusions

The recent report focuses on the stress distribsitio the flange of the corrugated web
girders. The different design proposals found mliterature are studied and compared to
each other. The stress distribution in the flan§ethe corrugated web girders are
analyzed under different loading and supportingdd@ns numerical and experimental.



The previous design methods are compared to theemeceh calculations and as a result
the following conclusions can be drawn:

1.

The test results showed that the stress distributi@er pure bending in a cross-
section with inclined fold is almost constant witlthe flange width, and in a
cross section with a parallel fold is nearly lineéhe measurements proved that
the largest normal stress in a cross-section afraugated web girder under pure
bending can be determined by the assumption naglettie web part from the
inertia calculation.

Numerical calculations showed that the normal stidistribution in the flange
under combined bending and shear depends on tiygadaspecimen geometry
(number of the corrugation waves), on the positbthe load introduction place
and on the support position. The result shows ttietmost unfavourable girder
geometry, loading and support condition from thepof view of the additional
transverse bending moment is the girder type 4. [&fgest transverse bending
moment is calculated in case of this geometry,itgadnd supporting conditions.

Analyzing the most unfavourable case the numedakdulations showed that the
value of the additional transverse bending momanthk® the double of the given
equation in [1] and [5] in the most unfavourableseaTherefore a new design
equation is derived and proposed to determine themum transverse bending
moment. Furthermore it can be enounced that theagegevalue in the most
unfavourable case can be calculated by the propafsfl] and [5] and the
extreme value can be calculated by the currentqsalp

=V % 55 +a,)

M =
z max hw 2

The numerical calculations show that the maximuufitamhal transverse bending
moment can be calculated according to the propisaschinger and Lindner [2]
as well, if the shear force diagram along the gildagth is constant. But the
recent calculations showed that this design prdpsiseuld be not used if the
shear force diagram is not constant, or the foligtles (a and a) of the
corrugation profile are not the same.

The calculations show that the proposal in [1] 8jdfollows the tendencies of
the numerical parametric study in the analyzedrmatar range. It proves that the
theoretical background of the calculation methodaisect, but the results are not
in all cases on the safe side. The new proposiaweslalso the tendencies in the
analyzed parameter range and it gives a safe g@deltrin all loading and
supporting conditions.

The proposal in [3] and [4] is complex and takee tbrsion effect of the

corrugated web girders into account. The maximwnsverse bending moment
can be also determined according to the proposettidus load method”, but

due to its complexity and difficulty, the applicati of it in the praxis is not

recommended.



