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6.

6 . 1 .

P ( 1 )

P(2t

P(3)

P(4)

Kapcsolatok

Ältalänos elvek

A kapcsolatok alakvältozäsänak €s teherblräsänak karakterisztikus erteket ktserletek alapjän kell
meghatärozni az EN 26891, EN 28970 6s a vonatkozd eur6pai vizsgälati szabvänyok szerint, ha-
csak a következökben ninss mäs tervezgsi el6häs. Ha a vonatkozd szabvänyok a nyomö- 6s hü-
zövizsgälatot egyaränt leirjäk, akkor ä hliz6vizsgälatot kell elvegezni.

Figyelembe kell venni, hogy a csoportban alkalmazott kapcsolöelemek teherbirräsa gyakran ki-
sebb, mint az egyes käpcsoldelemek teherblräsänak összeg€.

Ha a terhelöhatäst a kapcsolatban többfajta kapcsolöelem közvetlti, akkor az eft6rö tulajdonsä-
gokat f igyelembe kell venni'" '.

Figyelembe kell venni, hogy egy kapcsolat karakterisäikus teherbhäsa gyakran lecsökken, ha a
kapcsolatra hosszü es közepes idötartamü vältakozö terhek hatnak.

Ha az összekapcsolt szerkezeti elemekb€n a hossal är a közepes idötartamü hatäsok az Fr
hü26- ös az Fc nyomöerok között vältakomak, akkor ennek a kapcaolat teherbiräsära gyakorolt
hatäsät ügy vesszük figyelembe, hogy a kapcsolatot a következö kät erd€rtek közül a nagyobbra
tervezzük: Fqd + 0,5Fc.d, illetve Fc.d + 0,5Frd .

Egy kapcsolatban ügy kell megvälasztani a kapcsolöelemek elrendezeget es möret€t, toväbbä
egymästö|, a peremekt6l es a v€gektöl szämitott tävolsägukat, hogy leherbiräsuk a követelm6-
nyeknek megfeleljen.

A fa rosti€nyäval szöget bezärö erö eset€n a rostra meröleges hüzöfeszültsögeket figyelembe
kell venni.

Ha pontosabb szämitäs nem keszüI, akkor a 6.1. äbra szerintl elrendezös esetöre kikell mutatni.
hogy teljesül a következö felt€tel:

V4<2f " .db .u3 ,  (6 .1 .a )

felt6ve. hogy be'0,5h. A jeblesek ertelmezgse:

Vd a nylröerö tervez€si €neke, amelyet a a vastagsägü szerkezeti elemben a kapesolöelem-
mel hozunk lätre (% + Y2 = Fsina),

b. a terhelt fagerenda pereme 6s a legtävolabb l6vö kapcsolöetem közötitävolsäg,

d az erö ös a rostiräny közötti szög.

P(6)

P(71

(8)

A lag€sztÖk 6s ä mechanikus kapcaoldelemek l6nye9€sen elt€rö mere\rsqli tulajdonsägüak, ez€rt ezeket nem lekinth€tjük egy0n
dolgozöknak.
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(e)

K ; -
/"\ \--, -

",il-rNflEl I
6.'1. äbra: A rostirännyal szöget bezä16 kapcsolati erö

Csap tipusü kapcsolöelemek K" pillanatnyi csüszäsi t6nyezöjenek ertöke teherbiräsi hatärällapot-
ra valö tervezes esetÖn nyirt slkonk6nt ös kapcsolöelemenkent:

f x . 1 . 6  t 1 d

\ . 1 4 t 2 d P

6.2.

6.2 .1 .

( 1 )

K, = 2K*13.

A K*. ed6keit a 4.2. täbläzat tartalmazza.

( 6 .1 .b )

Nyirt jellegü csap tipusü kapcsoldelsmek teherbiräsa

Fa 6s fa, valamint faalapü anyag €s fa kapcsolata

A 6.3-6.7. szakasz szerinti kapcsolöelemek felhasznäläsäval kialakitottfa es fa, valamint faalapü
anyag ös fa kapcsolatok egy nylrt sikjän egy kapcsolöelem teherbfräsänak tervezesi ädeke a kö-
vetkezö k6pletekkel szämithat6 6rt€kek köztil a legkisebb.

Az egyszer nyirt kapcsolöelemek teherbiräsänak tervezesi ärt6ke: _t r-
(6 .2 .1 .a )

(6 .2 .1 .b )

Rc =  min ,:#1IF*;Y^,",1
"Wl7i;op*]

6 a  -
r.t 

l* Jz My,,tfn.r a d

(6 .2 .1 .c )

(6 .2 .1 .d )

(6 .2 .1 .e )

(6 .2 .1 .0

I
t
I

t_
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6.3.1.3. Faalapü anyag 6s fa szegezett kapqsolata

(li A fa 6s fa kapcsolatokfa vonatkoz6 szabälyok 6rvönyesek' A faalapü anyagra vonatkozö be-

äqyizasi szitaidsag tervu.g"i e,ttf"it u o z t szakasz i2) bekezddse alapjän kell szämitani'

12.\ A rÖtegelt falemez beägyaäsi szilärdsäqänak karakterisaikus €rt€ke

fr ,x= 0'11trrda3 N/mm2

ahol i,I kg/m3-ben, d pedig mm-ben ertendö

{3) A kemeny farostlemez beägyazäsi szilärdsägänak karakterisäikus 6rtäke:

in.. = 3odo 3 lo 6 N/mm'?

ahol d €s t mm-ben €rtend6 (f a lemez vastagsäga)-

(4) Ezeket a szabälyokat a szokäsos szegek eset6n alkalmazhaqlk' aho' a szegtej äheröje leg-

"rauu 
äJ. rGuri r"iatmö.ö eset6n a teierbträs tervezesi ärt6k6t csökkenteni kell, pöldäul a for-

üac"i"oot<o"n e" 
" 

iaros$emezekben alkalmazott fej n€lkilli €s ovälis fejü szegek teherblräsänak

iervezasi änÖkät telere kell csökkenteni'

t5) Reteqelt falemez 6s fa kapcsolata eseten a rötegelt falemezben megengedett szegtävolsäg leg-
' 

krsebi6rt6kea6.3.'1.2 täbläzatcrtÖkeineko.8s-szorosa

{6) R6tegelt lalemez esetän a szeg legkisebb tävolsäga a lemezlerheletlen peremötöl (vagy vegätöl)

3d. Jlemez terhelt peremöl6l (vagy vegetöl) pedig (3 + 4sind)d

6,3.1.4, Ac€l ös la szegezett kapcsolata

(1) A 6.2.2. szakasz ärvenyes

12) A szegtävolsägok legkisebb Ört6ke a 6.3 1 2. täbläzatban megadott €rt6k 0 7-szerese

P(1)

\2)

(6 .3 .1 .3 .a )

(6.3.1.3b)

(6.3.2.a)

(6.3.2.b)

(6.3.2.c)

Az I behatoläsi mölyseg bgkisebb en6ke sima palästfelületü szegek eset€n 12d mäs szegek
eset6n 8d.

Tengelyiränyban terhelt szegek

A tengelyiränyban terhelt sima palästfeltjletü szegek nem hasznälhalök ällandö äs tart6s terheles
eset6n.

A szeoek kihüzä si ellenälläsänak tervez€si ÖrtekÖl a 6.3.2.a) äbra szerinti rostiränyra meroleges

".""-.ie] 
iiäns.zb) äbra szerinti rcstirännyat szöget bezärö szegezös eseten a következo

oi"i"ruggJ""i r"gk"e6b ertökevel kellflgyelembe venhi A 0 3 2 a) összefügg€es ana az esetre

"""i*"iit. 
amiko-r a szeg hüzödik ki a szegcsücsot tartalmazö elemb6l, a 6 3 2 b) es c) össze-

iijooe" o"Aio a szeq feiEnek äthüzödäsärä vonatkozik. Sima palästfelületü szegek eseten a

o.äi.ur'ossierugsesi frgielmen klvül lehet hagyni' ha a fejätm€rö legaläbb 2d

lf,.oat minden fajta szeg eset6n,

Ro =min 
{fr.odh*fz,od2 

sima palästfelilletü szegek eset6n'

Itz.&2 gyürüs es csavarl szegek esetÖn.
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{3 ) Az fr €s f? parameterek egy6b tönyezök mellett a szeg tipusälö|, a fafait6l €s a minös6gi osaäry-
töl (kütönösen a sürüsägtöl) függnek. Az fr 6s fr 6rt€k6t a vonatkozö eur6pai vizsgälati szabvä-
nyok alapjän klserletekkel kell meghatärozni, hacsak a következö szakaszokban nincs mäs elö-
tras.

Az ft 6s f2 param6terek tervez€si ertÖkeit a 6.2.1, szakasz (2) bekezdese szerint sämitjuk.

Sima palästfelületü, kör keresämetszetü szegek eseten a karaklerisztikus ärt6kek a kövelkezöki

( 4 )

{5)

t7)

(8)

(6)

f l  k = (18 x 105) pk? N/mm'?,

f2k = (3oo x 10 
o) pk2 Nimm2,

ahol ft kg/m1ben änendö.

Termeszetes faanyag eseten. ha ennek nedvesseglartalma beepiteskor a rosttelitetbegi hatäfon
vagy ennek közelöben van, 6s beepltett ällapotäbän ä fa kiszäradhat, az fr.k ös fz.k 6rt6keit
2/3-ära kell csökkenleni.

Bütübe vert szegek ältaläban nem hasznälhatök tengelyiränyü e.ök toväbbitäsära.

Gyürtls 6s csavart szegeknek csak a gyürüs äs a csavart szakasza vehetö figyelembe a tengely-
iränyu erö toväbbitäsära.

A tengetyiränyban terhelt szegek ellendez6se feleljen meg a szegtengelyre merölegesen terhelt
szegek elrendez6s6nek. Ferde szegezes esetän a terhelt peremtöl szämito:l tävolsäg legaläbb
10d legyen (läsd a 6.3.2.b) äbrät).

(6.3.2.d)

(6 .3 .2 .e )

ln in.10d

(e)

a) Meröleges szegez€s b) Ferde szegezes

6.3.2. a) 6s b) äbra: tlleröleges 6s ferde szegez€s

+ t

8'l
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Section 8 Connections with metal fasteners

8.1 General

8.1.1 Fastenerrequirements

(1)P Unless rules are given in this section, the characteristic load-carrying capacity, and the
stiffness ofthe connections shall be determined from tests according to EN 1075, EN '1380, EN
1381 , EN 26891 and EN 28970. lf the relevant standards describe tension and compression
tests, the tests for the determination of the characteristic load-carrying capacity shall be
Derformed in tension.

8.1.2 Multiplefastenerconnections

(1)P The anangement and sizes of the fasteners in a connection, and the fastener spacings,
edge and end distances shall be chosen so that the expected strength and stiffness can be
obtained.

(2)P lt shall be taken into account that the load-carrying capacity of a multiple fastener
connection, consisting of fasteners of the same type and dimension, may be lower than the
summation of the individual load-carrying capacities for each fastener.

(3) When a connection comprises different types of fasteners, or when the stiffness of the
connections in respective shear planes of a multiple shear plane connection is different, their
compatibility should be verified.

(4) For one row of fasteners parallel to the grain direction, the effective characteristic load-
carrying capacity parallel to the row, Fu,d.qk, should be taken as:

&."rru ='"r4.ru (8 1)

where:

F,..rtu is the effective characteristic load-carrying capacity ofone row of fasteners parallel to
the grain;

fler is the effective number of fasteners in line parallel to the graini

F,,* is the characteristic load-carrying capacity of each fastener parallel to the grain.

NOTE: Values of ner for rows parallel to grain are given in 8.3.1 .1(8) and 8.5.1.1(4).

(5) For a force acting at an angle to the direction of the row, it should be verified that the force
component parallel to the row is less than or equal to the load-carrying capacity calculated
according to expression (8.1).

8.1.3 Multiple shear plane connections

(1) In multiple shear plane connections the resistance of each shear plane should be
determined by assuming that each shear plane is part of a series of three-member connections.

(2) To be able to combine the resistance from individual shear planes in a multiple shear plane
connection, the governing failure mode of the fasteners in the respective shear planes should
be compatible with each other and should not consist of a combination of failure modes (a), (b),
(g) and (h) from Figure 8.2 or modes (e), (f) and (l/l) from Figure 8.3 with the other failure
modes.

8.1.4 Connection forces at an angle to the grain

(1)P When a force in a connection acts at an angle to the grain, (see Figure 8.1), the possibility
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of splitting caused by the tension force component, FEd sin a, perpendicular to the grain, shall be
taken into account.

(2)P To take account of the possibirity of spritting caused by the tension force component,
FE6 siD ct, perpendicular to the grain, the following shall beiatisfieo:

EN 1995-1-1:2004 (E)

4,u ( &o.ra

with

wnere:

I 90.Rd

4,,0---*{:tn'
L, 'Ed:

(8 2)

(8 3)

(8.4)

forpunched metalplate fasteners

forall other fasteners

(8.5)

is the characteristic splitting capacity, in N;
is a modification factor;

is the loaded edge distance to the centre of the most distant fastener or to the edge ofthe punched metal plate fastener, in mm;
is the timber member height, in mm;
is the member thickness. in mm:
is the width of the punched metal plate fastener parallel to the grarn, In mm.

is the design splitting capacity, calculated from the characteristic splitting
capacity Fro.Rl according to 2.4.3.

F",rcr, F".rEz are the design shear forces on either side of the connection. (see Figure g.1).

(3) For soft/voods, the characteristic splitting capacity for the arrangement shown in Figure g.1
should be taken as:

where:

I fr.' f"
lmax l l roo  lw = 1  l .  ,

l 1 1u

h

b

wpl

ano:

r 90,Rt

w

h
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' v.Ed.1

t  
^ n

V Y
F' v . E d , 2

*  o + \ \  ,
btz btz

e, b)

Figure 8,1 - Inclined force transmitted by a connection

8.1.5 Alternatingconnectionforces

(1)P The characteristic load-carrying capacity of a connection shall be reduced if the connection
is subiect to alternating internal forces due to long-term or medium-term actions.

(2)The effect on connection strength of long-term or medium-term actions alternating between a

iensile design force FrEd and a compressive design force Fc,Ed should be taken into account by
designing the connection fot (F!Ed + 0,543d) and (4.ea + 0,SFrea).

8.2 Lateral load-carrying capacity of metal dowel-type fasteners

8.2.1 General

(1)P For the determination of the characteristic load-carrying capacity of connections with metal
äoweftype fasteners the contributions of the yield strength, the embedment strength, and the
withdrawal strength of the fastener shall be considered.

8.2.2 Timber-to-timber and panel-to-timber connections

(1)The characteristic load-carrying capacity for nails, staples, bolts, dowels and screws per

ihear plane per fastener, shouid be taken as the minimum value found from the following
expressions:
- For fasteners in single shear

(a)

(b)

{.* = mtn

fn.r.rt.d

fn ,ut2d

(d) (8 6)

(e)

(01 1 F
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8.3.1.3 Nailed panel-to-timberconnections

(1) Minimum nail spacings for all nailed panel-to{imber connections are those given in Table
8.2, multiplied by a factor of 0,85. The end/edge distances for nails remain uncfianged unless
otherwise stated below

(2) Minimum edge and end disiances in plywood members should be taken as 3d for an
unloaded edge (or end) and (3 + 4 sin a)d for_a loaded edge (or end), where d is the angle
between the direction of the load and the loaded edge (orind).

(3) For nails with a head diameter of at least 24 the characteristic embedment strengths are asfollows:
- for plywood:

.fur=0,11 Pt d"" (8.20)

where:

,* is the characteristic embedment strength, in N/mm2;

R is the characteristic plywood density in kg/m3;
d is the nail diameter, in mm;

- for hardboard in accordance with EN 622-2:

"f\r 
=30 d43f 6 

ß.21)

where:

f\k is the characteristic embedment strength, in N/mm2;
d is the nail diameter, in mm;
r is the panel thickness, in mm.

- for particleboard and OSB:

ftx =65d47 to'1 (g.22)

where:

für is the characteristic embedment strength, in N/mm2;
d is the nail diameter, in mm;

r is the panel thickness, jn mm.

8.3,1.4 Nailed steel-to-timber connections

(1) The minimum edge and end distances for nairs given in Tabre 8.2 appry. Minimum nail
spacings are those given in Table 8.2, multiplied by a factor of 0,7.

8.3.2 Axially loaded nails

(1)P Smooth nairs shalr not be used to resist permanent or rong{erm axiar roading.

(2)For threaded nails, only the threaded part should be considered capable of transmitting axlaltoao.

(3) Nails in end grain should be considered incapable of transmitting axiat toad.

(4) The characteristic withdrawar cap€city of nairs, iF;.R*, for narling perpendicular to the grain
(Figure 8.8 (a) and for srant nairing (Figure 8.8 (b)), ihourd be takän as the sma[er of the varues
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found from the following expressions:
- For nails other than smooth nails, as defined in EN 14592:

EN {995-{-{:200t1(E)

(8.23)

(8.24)

I f*,dt,
F = )-  4 R r  l r  ) 2

LJ ha4r sh

- For smooth nails:

- lf*' dto
l * m = 1  ,  , . .  r  ) 2

tJ"rt a'- Jr'otr ' l

(a)

(b)

(a)

(b)

where:

"f*l 
is the characteristic pointside withdrawal strength;

.fi-ar is the characteristic headside pulFtttrough strength;

d is the nail diameter according to 8.3 11;

tp- is the pointside penetration length or the length of the threaded part in the pointside

memDer

r is the thickness of the headside membel

^ is the nail head diameter.

(5)Thecharacteristicstrengths/-J.andj,-4rshou|dbedeterminedbytestsinaccordancewithEN
idaz, fN 1383 and EN 14358 unless specified in the following'

(6) For smooth nails with a pointside penetration of at letst 12d, the characteristic values of the

wittrorawat ano pull_through strengthi should be found from the following expressions:

7*,n =20x1oa fi 
(8'25)

fn"a.x =Toxioa fr 
(8 26)

wnere:

A is the characteristic timber density in kg/m3;

(7) For smooth nails, the pointside penetration tp- should be at least 8d For nails with a pointside

;;"ääil"il"rinän rzatn"*iindrawat caiacity should be multiplied by (td4d-2\.Fol

i#;;ä;;it;, h; pointside penetration shoutA be ät least 6d For nails with a pointside

pän"tr"tion 
"."rr"ithan 

ad tne mndrawat capacity shoutd be muttiptied by (tr,lzd- 3).

(8)Forstructura|timberwhichisinsta||edatornearfibresaturationpoint'andwhichis|ike|yto
ä-ry out under load, the values ofr'r. andi""cr should be multiplied by 23'

(9) The spacings, end and edge distances for laterally loaded nails apply to axially loaded nails'

(10) For slant nailing the distiance to the loaded edge should be at least 10d(see Figure 8 8(b))'

ihere should be at least two slant nails in a connection'
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loun > 10d

(ä) (b)
Figure 8.8 - (a) Nailing perpendicular to grain and (b) slant nailing

8.3.3 Combined taterally and axially loaded nails

(1) For connections subjected to a combination ofaxiar road (rtEJ and raterar road (n".Ed) thefollowing expressions should be satisfied:
- for smooth nails:

F *,u , F".u ,.
'  * , R d  ' v , R d

- for nails other than smooth nails, as defined in EN 14592:
/  \ 2  /  \ 2

f  F* ' l  + i  to ' . ' o  I  < r( r**J (r'.*J -

wnere:

F"'qRd and &Rd are the design load-carrying capacities of the connection loaded with axial load orlateral load respectively.

4.4 Stapledconnections

(1) The rures given in 8.3, except for 8.3.1 .1(5) and (6) and 8.3.1.2(7), appry for round or nearryround or rectangular staples with bevelled or symmehical pointed legs. 
'

(2) For staples with rectangular cross-sections the diameter dshould be taken as the square rootof the product of both dimensions.

(3) The width ä of the stapre crown shourd be at reast 6d, and the pointside penetration rength ,2should be at least 144 see Figure 8.9.

(4) There should be at least two staples in a connection.

(5) The lateral.design load-carrying.capacity per staple per shear ptane should be considered asequivarent to that of two nails with the- staple diameter, brovided that the angre between thecrown and-the direction of the grain of the timber under the crown is greateathan 30., seeFigure 8.10- lf the angle between the crown and the direction of the grarn under the crown isequar to or ress than 30', then the raterar design road-carrying capacity shouro oe murtipiieJoy afactor of 0,7.

(6) For staples produced from wire wth a minimum tensile strength of g00 N/mm,, the followlngcharacteristic yield moment per leg should be used:

(8.27)

(8.28)
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A borltölemez hatäsos sz€lessäge alapjän szämltott
következö fefteteteknek megfelel6k legyenek:

otcl 3 fc,c.a,

o11.4 ( f114 ,

ahol a jelöl6sek 6rtelmezese:

normälfeszolts6gek a borltdlemezben a

o."..a (ir",J a nyomdfesälltsCgek tervezösi 6rt6ke a boritölemez közepvonaläban,

orro (irr.a) a hüzöfeszlilts6gek terveesi öneke a bortölemez közepvonaläban,
a börltölemez nyomöszilärdsägänak tervezesi 6rt€ke,
a boritölemez hüzöszilärdsägänak tervezesi €rteke.

(5.3.3_b)

(5.3.2.d)

(5.3.2.e)

61

(8) lgazolni kell, hogy a kapcsolatok teherbhäsa megfelel6.

Mechanikus kapcaolatü gerendäk

Ha egy teherhordö elem keresämetszete több szelvönyböl äll es ezeket mechanikus kapcsolö-
elemek kötik össze, akkor a kapcsolatok megGüszäsänak haläsät figyelembe kell venni.

A szämltäsokban az erö €s az alakvältozäs között lineäris kapcsolatot t6telezthk fel. 
EEzDe11.

(21

(3)

5.3.3.

P ( 1 )

5,3,4.

P ( 1 )

Csap tipusü kapcsol6elemek eseten €heökäsi hatärällapothn a Ku csüszäsi t6nyez6?ilhfirtnyi
6rtäke nyhäsi feltiletenkönt a következö:

K,- 2K*,13.

A ,G, örtökeit a 4.2. szakasz tartalmazza.

(s.3.3.a)

Ha a kapcsoloelemek kiosAäsa a tartö hossziränyäban a nyiröerönek megfeleloen egyenletesen
vältoz6 egy s.in alsö es egy s*, (< 4s"i") felsö Crtek között, akkor a következö sd hatäsos kap-
csolöelem-tävolsägot szabad *@t!!i: |- aFrr, ,_r.|s tq\ q_e!.*-r,
ser = 0.75s..n r 0,25sEr .

Let oerr'
A feszültsägeket legaläbb a+i aHlny{ 6s a v€gsö alakvältozäs ällapotäban ki kell szämltani a
kdr megtelelö örtökevel, a 4.'1. täbläzat alapiän.

uEa+o 41'te''

A B1a) mellEklet szämitäsi mödszert ad a mechanikus kapcsolatrl gerendäk teherblräsänak szä-
mitäsära.

Mechanikus kapcaolatrl 6s ragasztott nyomott rudak

Figyelembe kell venni mindazokat az alakvältozäsokat, amelyek a kapcsolatok csüszäsäb61, a
belötfäk, hevederek, övek es egy6b sze*ezeti elemek nytr6 6s hajlftö igÖnybeväteleböl kelet-
keaek, toväbbä amelyek az alkot6elemekben a normälerök hatäsära alakulnak ki.

A C melleklet sämiläsi mddszert ad l es szekr6nyes keresämetszeto osdopok, toväbbä osäott
szelv€nyo äs räcsos czlopok teherbkäsänal szämltäsära.

A mell6klat szarinti mddszar alkalnBzhatö olyan lisszst€ll sz€fkezeli €lemek esotäb€n is, amelye*b€n a szeri(ezeti fät mäs anya-
aokkalegy6sitjük.
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B mell6klet (t ij6koztatäs)
Mec.hanikus lGpcsolatü gerendäk

8 1 .

8 1 . 1 .

( 1 )

81.2.

( 1 )

B1.3.

( 1 )

B1.4.

( 1 )

Altalänos elvek

Ksreaztmetgzst€k

A 81-1. äbra szeml€lteli a keresrmebzet-tiDusokat.

Szerkezeti kialakitäsok 6s felt6telez6sek

A szämitäsi eljäräs alapja a lineäris rugalmassägtan elmCl€te Cs a következo feitetebzösek:
- a gerendäk köttämaszüak , tämaszközzel. A folytatölagos többtämaszü tart6k kepleteiben 1a

tämaszköz o,8-szerese; konzolos gerendäk eselen fa kinytlläs k6Bzerese;
- az egyes (fäb6l vagy faalapri anyagböl k€szltett) tartd€lemek ällhatnak egy daEbb6l, vagy

käszülhetnek több darabb6l, ragasäott ho$aoldäs$l; 
,

- az egyes tartöelemeket mechanikss kap"soldelemek rögzitik egymäshoz, ezek je{emzoje a K
caüszäsi tenyezö:

- a kapcsol6elemek s kiosääsi lävolsäga vegy älland6 a tartö hossza mentön, vagy egyenlete-
sen vältozö a nyiröerönek megfelel6en ery sfrin als6 €s egy s,., feb6 ertök közittt az
s* < 4s.in kikö€s mellett;

- ä teher z iränyban hat, ös szinuszosan vagy parabolikusan vällozb M = Mx) nyomat6kot es
Y = V(x) nyiröeröt okoz.

A kapcsolöelemek kiosztäsa

Ahol a gerinchez k€t öv csatlakozik vagy a gerinc k6t reszböl äll (mint a szekrenytartök eset6n),
ott az Si kiosääst a k€t kapcsoläsi slk egysegnyi hosszän lövö kapcsolöelemek összegekent ha-
tärozzuk m€9.

Lehajläs a hajlitönyomat6k következl6ben

A gerenda lehajläsät az (E4a hatäsos häjlltäsi merevseggel hatärozzuk meg a 82. fejezettel
összhangban.

."
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B'2.

( 1 )

A hatäsos hajlitäsi merevs6g

A hatäsos hailitäsi merevs6get ä következdk szerint kell szämftani:

3  r  ^ \
(Et).r = LE, t, + y, \ A1 ai I

i=l

az E ätlag6.t6keivel, 6s ahol

Ai= \\ '

Ii = bi h? t'tz,

f1=  1 '

t  .  /  . \L1
y , =  l  +  t  ' E t  A i  s i / U < i t '  I  ,  a h o l  i = 1 6 s i = 3

-  hEt  A1\ fu+h2)  -  | , :Es f t (n2+fu)- -
22rEi4

T eläkü keresztmetszel eset6n a tr = 0.

Normälfeszülts6gek

A normälfesz{llts6gek ert€kei:

ai = yi Ei ai M/\Erlet,

o^,1- O5 El hi M/\Et)"r.

(B2.a)

(82.b)

(s2.c)

(82.d)

(82.e)

(B2.0

(83.a)

(83.b)

83.

( 1 )

84.

( 1 )

85.

( 1 )

A legnagyobb nyiröfeszülts6g

A legnagyobb nyiröfes ntseg oü keletkezik, ähol a normälfesä tsdg nulla. A legnagyobb nylrü
fesAifiseg a keresztnebzet 2 ielo reszelem€ben:

a, h.x = (b E3 A3 a3 + O ,sE2b2tlry t (b2{E4d. (84.)

A kapcsolöelemr€ hatö er6

A kapcsoldelemre hat6 erö €rtgke:

n= l iEA ia .E ,V l {F4d,  (BS. )

ahol I = 1 6s 3, s, = s, (x) a kapcsoldelemek kiosaäsa a 8i.3. szakasz szerint 6s
Y= V(x).
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C mell6klet (täi6koztatasl
összetett oszloPok

c1 .

c1 .1 .

(1 )

Altalänos elvek

Feltötslezösok

A következ6 felt6telezesek Örv€nyesek:
- az I hossalsägü osy'op a v6gein csuklös megtämasäästl;

- az egyes elemek leles hoesalsägr:ak;
- az F" tengelyiranyrl terhel6 erö a keresztmetszet sülyponqäban hat (läsd a C2 4 szäkaea)'

Tehorbiräg

Az osäop teherblräsa y iränyl kihajläs es€ign egysnlö az egyes elemek teheülräsänak az Ösz-

szeg€vel(läsd a c3.1 6s c4 1 äbrät).

A z hänyl kihajtäsra (läsd a C3 1. €s a C4 1' äbrät) voflatkozö követelm€ny:

o..6j ! k fc,o,o '

ahol

Aior a telies koresämetszet területe,

k- a25.2.1. szakasz sze.int, a .'i,e{ hatäsos karcsüsägi t6nyezö alapjän meghatärozott erßk A

,'ld ed6ket a C2-g feiezet szerint szämltjuk ki'

Irilechanikus kapceolatü öEszetett o€zloPok

Felt6telsz6Eek

A B mellökletben'bemutatott keresametszetekkel kiabknott összetefi oszlopokat vizsgAljuk' de

felt€telezz0k, hogy

4 =  E 2 =  E  = E I

ahol äz E ..i ätlaggrt€ket hasznäUuk.

A hatäsos karcaüsägi torrydö

A hatäsos karcsüsägi tenyez6t a következdkÖppen kellszämltani:

i6 = t.[/'('n-] ,

ahol
t*= (E\a1lE

ös az (E/).i a B melleklet szednt meghatärozot er€k'

c1.2.

( 1 )

(2)

c2.

c2.1.

{ 1 )

(c1,2.a)

(c1.2.b)

(c2.1.)

(C2.2.a|

(c2.2.b')

c2.2.

( 1 )

I
i
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c2.3. A kapcsol6elemekre hatö srö

A kapcsolöelemekre hat6 eröt a B melleklet (85.) k6pletgvel összhangban kell kiszämltani, ahol:( 1 )

lFc.d/ 
(2o, k.) ha &r < 30

V6 = 
lF".ai-"1/ 

13600 k"). ha 30.,1er <60,

lFc.d/(60kJ, ha 00.,1sr.

(c2.3-a)
(c2.3.b)
(C2.3.c)

c2.4.

( 1 )

c3.

c3.1.

{ 1 )

Külpontos nyom6s

Azokban az esetekben, amikor a normälerö mellett a iärulekos hailitdfiyomatek 6rtöke csek€ly,
p€ldäul azönsülyüöl szärmazik, akkor az 5.2.1. szakasz (4) bekezd6set alkalmazzuk.

Bet6tfäs 6s hevederes osztott szelv6nyü oszlopok

Felt6telez6sek

A C3,1. äbra szerinti oszlopok tartoznak ide, azaz olyan osztott szelvenyü oszlopok, amelyek
alkotöelemeinek helyzetÖt betötfäk vagy hevederek rögzltik. A kapcsolatok lehetnek vägy szege-
zetlek, vagy ragasäottak, vagy csavarozottak az alkalmas kapcsol6elemekkel.

n l l o l l n- t  F- t  F

rl,ffi
"/TKetszelv6nyü oszlop eseten: Alot = 24 6s.4or = b l(2h+ar3 - a3)1112

Häromszelv6nyo oszlop eset€n: Aior = 34 es ltol= b [(3ä+2a)3 - ( h+2a)3 +h3ll12

C3.1. äbra: Osztott szelvänyü oszlopok

99
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(2 )

(2)

( r )

c3.2.

A következö feltötele26sek 6rvenyesek:
- a keresztmetszel 2. 3 vagy 4 azonos alkotöelemböl äl l ;
- a keresztmetszet k6tszeresen szimmetrikusi
- a szabad mezök szäma legaläbb 3, azaz az egyes alkotöelemek legaläbb a v6geiken äs a

harrnadpontjaikban össze vannak kapcsolva:
- az alkotöelemek közötti szabad tävolsäg betefläs oszlopok esetÖn nem nagyobb az etemek h

vastagsägänak 3-szorosänä1, hevederes oszlopok esetdn pedig nem nagyobb az elemek vas-
tagsägänak 6-szorosänäl;

a kapcsolatokat. a betetfäkal ös a hevede.eket a C3.3. szakasz szefint tervezik:

a betötfa 12 hossza megfelel az /: /a > 1,5 felletelnek:

minden nylrt  sikban legaläbb 4 szeg vagy 2 csavar van kötöelemekkel. Szegezett kapcsolat
eseten az oszlop hossziränyäban legaläbb 4 szeg van egy sorban mindegyik oldalon,

a hevedef ö hossza megfelel az l: /a : 2 feltdtelnek:

az oszlopokat koncentrält  tengelyiränyü erö terhel i .

Tengelyiränyü teherbiräs

Az oszlop lehefbiräsa y iränyü kihaj läs eseten egyenlö az egyes elemek tehefblräsänak az ösz_
szegevel { läsd a C3.'1 äb.ät).

4..  i ränyü kihaj läsra a C1 2. szakasz 6rvönyes azzal, hogy

f '  n -' e t  =  
l ' '  +aZ / i

anol

(C3.2 .a)

7' egy olyan tömöf oszlop karcsdsäga, amelynek hossza, keresztmetszetenek területe (A,or) 6s
mäsodrendü nyomatöka (1,ot) ugyanaz. mint az osztott szelvenyü oszlope. azaz

;. = ,..[er"utt^ ,

-l
l

I
l
I
I

(c3 .2 .b )

.,.r pedig az egyes alkotöelemek karcsüsägi tenyezöje. A C3.2.a egyenletben i.r tegkisebb ertgke
30. toväbbä

i., = Jtz t,n .

n az alkotoelemek szäma,

4 a C3.2. täbläzat szerinl i tenyezö

(c3.2.c)
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C3.2. täbläzat: Az t tenyezd 6rtAkei

Betätfäs osdoDok eseten Hevedeles oszloDok eset6n

Ragasztäs Szegezes Csavarozäs' Ragasztäs SzegezAs

Allando / hosszü
idötartamü lerhel6s

1

Közepes / rövid id6-
tartamü terhel€s

2,5

. beGtelemekkel

c3.3.

( 1 )

A bat6tfäs 6s hevederes rögzitäsekre hatö €rök

A beteüäs es a hevederes rögzitesekre hatö eröket a C2.3. szakasz szerinti yd-vel szämitjuk,
amint eä a C3.3. äbra mutatia.

C3.3. äbra: A nyiröerök eloszläsa, valamint a bet6tfäkra 6s a hevederekre hatö erök

. t
I

l . , l " , l

1 0 1
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Annex B (lnformative): Mechanically jointed beams
B.t Simplified analysis

8.1.1 Gross-sections

(1) The cross-sections shown in Figure 8.1 are considered in this annex.

8.1.2 Assumptions

(1) The design method is based on the theory of rinear erasticity and the foloriving assumptions:- the beams are simpry supported with a span l. For continuous beams the expressions may
be used with / equar to 0,9 of the rerevant span and for cantirevered beams with / equar to
twice the c€ntilever length

- the.individuar parts (of wood, wood-based paners) are either fu[ rength or made with gruedend joints

- the individuar parts are connected to each other by mechanicar fasteners with a srip modurus

- the spacing s between the fasteners is constant or varies uniformry according to the shearforce between s,; and s.*, with s.o < 4 s.;o
- the load is.acting in the z-direction giving a moment M = M(x) varyingsinusoidally orparabolically and a shear force V = y(i.

B.1.3 Spacings

(1) \Mrere a flange consisb of two.parts jointed to a web or where a web consists of two parts
Il: ln ? pgib""T), the spacins q is detdrmined ny *re sum oiinä rasteneÄ peiunri iä.-nä;',;the two jointing planes.

8.1.4 Deflections resulting from bending moments

!_l^?_"_1dio.:.:r: catcutated by using an effective bending stiffness (r1).r determined inaccordance with 8.2.

112
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or=f t Er Al(h + h?) - rsgs ar(hz + hs)

2\riEiai

where the symbols a|E defined in Figure 8.1;
,K = ,(."; br the serviceabitity limit süate calculations;
,C = ,G frü the ultimate limit state celdJlations.

For T-€ections la = O

8.3 Normal str€ssea

(1) The normal shesses should be taken as:
o, =t i \-EM' (t/)*

^  _0 ,54hM
(E I)*

8.4 Maximum shear stresa

(1) The maximum shear stresses occur.where.the normal stresses are zerc. The maximumshear stesses in rhe web member (part e in rijuie'Ä.if.r,'äu?"L *r"n 
".,

8.5 Fastener load

(1) The load on a fastener should be taken as:

p  = f i 4 4 q s i  n' (EI)*

where:

EN 199$1.1:20tr4 (E)

8.2 Effecfine bending stiffness

(1) The eftc.tive bending stifhess shoutd be bken as:
3

(Er)cr =I(ti.fi + y, t, e, a!)

using mean \ralues of E and where:
4=4 t \

r,=!E-' 1 2

7z=1

r i =11 + o2 a r.,ti r rt( x, t")f' b r  i = 1 a n d  i = 3

(8.1)

(8.2)

(8.3)

(8.4)

(8.5)

(8.6)

(8.7)

(8.8)

(B.s)

(8.10)



t = 1 and 3, respectively;

si = si(r) is the spacing of the fasteners as defined in B.1 .3( 1).

EN 19951-1:2004 (E)
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Annex C (lnformative): Built-up columns

C.1 General

C.1.1 Assumptions

(1) The following assumptions appty:
- the columns are simply supported with a length /;

- the individual parts are tull length;
- the load is an axiar force F" acting at the geometric centre of gravity, (see however c.2.3).

C.1.2 Load-carrying capacity

(1) For column deflection in the ydirection (see Figure c.1 and Figure c.3) the road-carrying
capacity should be taken as the sum of the load-carrying capacities of the individual meriue--rs.

(2) For column deflection in the z{irection (see Figure c.1 and Figure c.3) it should be verifiedthat:

o".o.a 3 kof".o.a (C.1)

where:

o".o.o = 
iL (c.2)

where:

A$ is the total cross-sectional area:

f. is determined in accordance with 6.3.2 but with an effective srendemess ratio ,.rdetermined in accordance with sections C.2 _ C.4.

C.2 Mechanically jointed columns

C.2.1 Effective slenderness ratio

(1) The effective slendemess ratio should be taken as:

^  ,E ;
,ter = .l- r-

I  , d (c.3)

with

- (EI)u
'"=E:: (c.4)

where ft|cr is determined in accordance with Annex B (informative;.

C,2.2 Load on fasteners

(1)The load on a fastener shourd be determined in accordance with Annex B (informative),
wnere

1 1 6
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(c 5)

I

C

no k"
F".a4r
3600 rc

for 4r < 30

for 30 < 2"t . 60

for 60 < ,l"t

G.2.3 Combined loads

(1) ln cases where small moments (e g from self weight) are acting in adition to axial load'

6.3.2(3)aPPlies.

C.3 Spaced columns with packs or gussets

C,3.1 AssumPtions

(1) Columns as shown in Figure C 1 are considered' i e columns comprising sh-afts-spaced by

;fi;'ö;.ä;. The jointJmafoe äiiner natred or gtued or bolted with suitable connecrors.

(2) The following assumptions aDDlv:
- the cross-section is composed of two' three or four identical shafts;

- the cross-sections are symmetrical about both axes;

- the number of unrestrained bays is at least three' i e the shafts are at least connected at the

ends and at the third Points;

-thefreedistanceabetweentheshaftsisnotgreaterthanthreetimestheshaftthicknessn
for columns with packs and ilig-;;;i;t ih* d times the shaft thickness for columns with

gusseß;

- the joints, packs and gussets are designed in accordance with C'2'2;

- the pack length /2 satisfies the condilion" ly'a>1'5;

- thereareat|eastfournai |sorbJt/obo|tswithconnectorsine€chshearp|ane.Fornai |edjoints
there are at least fou, n"ir" in ä |.orät each end in the longitudinal dkection of the column;

- the gussets satisfies the condition" /z/a 22'

- the columns are subjected to concentric axial loads'

(3) For columns with two shafts lt"t and 1.l should be calculated as

4,t =2't

60 fr"

f -  . ?  . T
bl\zn + 4- - a- 1

I = '' t o r  
12

(4) For columns wlth three shafts l"' and 1td should be calculated as

4a  =3A

(c 6)

(c 7)

(c 8)

(c e)
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--T

- . L .

A . A

Figure G.1 _ Spaced columns

C.3.2 Axial load-carrying capacity

(1) For column deflection in the y-direction (see Figure c.3) the road-carrying capacity shourd betaken as the sum oi the load-carrying capacities oi the individual memoers.

(2) For column deflection in the zdirection C.1.2 applies with

(c.10)

2 is the slenderness ratio for a sorid corumn with the same rength, the same area (rbJ and
the same second moment of area (ItoJ, i.e.,
x= t^[A,J h, ( c  1 1 )

a is the slenderness ratio for the shafts and has to be set into expression (c..10) with a
minimum value of at least 30, i.e.

,.=Ju+
is the number of shafts;

is a factor given in Table C.1.

z <

Ä .

l l , l l '
{ KDt t+-

-l-t--

ffi
A

n

rl

ur = 
l t2 +nit i

wnere:

1 1 8

(c .12)
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Table C.l - The factor ?

Packs Gussets

Glued Nailed Bolted" Glued Nailed

Permanent/long-term
loadins

4 o

fr ed-iu n/short-term loadi ng 1 2,5 2 4,5

-with connectors

C.3.3 Load on fasteners' gusscts or packs

(1) The load on the fasteners and the gussetrs or packs are as shoün in Figure c.2 with ,/d

according to section C.2.2.

(2)Theshearforcesonthegussetsorpacks,seeFigureC.2,shouldbeca|cu|atedfrom:

- Yalt
- q

0,5r.|

Figure G.2 - Shear force distribution and loads on gussets or packs

C.4 Lattice columns with glued or nailed joints

C,4.1 AssumPtions

(1) Lattice columns with N- or Vlattice configurations and with glued or nailed joints are

äonsidered in this section, see Figure C 3'

(2) The followinq assumptions apply:
I 

' 
th" 

"trr"tutJi. 
symmetrical about the y- and z-axes of the cross-section. The lattice on the

two sides may be staggered by a lenglh ot rl2, where 4 is the distance between the nodes;

- there are at least three baYs;

_ in nailed structures there are at least four nails per shear plane in each diagonal at each

nodal point;

1
1

(c.13)

v6 vd- T Z vo vo Yo, h
4 4 4 4

Y o k v o
3 3 3

8r €'t

1 1 9
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- each end is braced;
- the slendemess ratio of the individual flange conesponding b the node length 4 is not

greater han 60;
- no local buckling occurs in the f,anges @nesponding to the column length 4;
- the number of nails in the verticals (of an N-truss) is greater than n sin4 wher€ n is the

number of nails in the diagonals and Ais the inclination of the diagonals.

C.4.2 Load-carrying capacity

(1) For column deflection in. the. y-direction (see Figure c.2), the load-carrying capacity should
be taken as $e sum of the load-carrying capacities of the ihdividualflang&.-

(2) For column deflection in the zdircction C.1.2 applies with

^"=^*{itr* (c.14)

(c.15)

wfiere:
hd is the slendemess ratio fora solid mlumn with the same length, the same area and thesame second moment of area. i.e.

22
ln * ----,

n
takes the values given in (3) to (6) belovv.

(3) For a glued V-truss:
, >  t . l 2

u - 4 e -  A r  l h )'  
I r  \ l )

where(see Figure C.3):

e is the eccentricity ofthe joints;

A1 is the area of the flange;

4 is the second moment of area of the flange;

/ is the span;

ä is the distance ofthe franges.

(c.16)
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5.1 .8 .

P ( 1 )

5 .1 .9 .

P ( 1 )

(2',

5 . t ,10.

P ( 1 )

5.2.

5.2 .1 .

P ( l )

Csavaräs

Csavaräs eseten a nyköfeszültsegek ieleljenek meg a következö felteblnek:

Külpontos hrlzäs

A következo felt€teleket kell teljesiteni:

dt,o,o . dm.yd , ,. omzd ,l
; - : | ,'1,0d 'm,yd 'm,z3

. t t ,O.d ,_ Om,yd üm,zd _.
; - f  ^ m ; -  + - , -  :  r ,
'10,d 'm,yd ImZd

ahol q,od a hüzöfeszillts€g, az fr.o d pedig a hüzöszilärdsäg tervezösi 6rtöke.

A ki t6nyez6re az 5.1.5. szakasz szerinti grtekek grvdnyesek.

(5.1.8. )

(s .1.9.a)

(5.1.e.b)

(5.1.10.a)

(5.r.10.b)

(2)

Külpootos nyomäs

A következö felt€teleket kell leljesiteni:

t J
f  oc,0,o |  .  om,y.o , , ,  om,zd ,,
l , I - , . ^ m - > | '
l ,c,od J 

,m.v.d ,m,zd

/ , 2
f oc,o,o I .  , ,  omJd onzd , "l : - -  |  ' "m  .
Uc.od ,/  

,m,yd Im.zd

ahol oq0J a nyomqfeszüftseg, az fc,o.d pedig a nyomdsälärdsäg tervezesi 6rtCke.

A km tönyezöre az 5.'1.6. szakasz szerinti ertekek grvAnyesek.

A stabilitäsvesäds lehetösäget is meg kell vlzsgälni (läsd az 5.2.1. szakasä).

Oszlopok äs gerendäk

Oszlopok

A hajlttofeszülts€gek sämltäsa sorän fig!€lembe kell venni a kezdeti görbeseget, a külpontos-
sägot 6s a keletkezd alakvältozäsokat, toväbbä a keresäiränyl terheket.

5 t
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l 2 ) A felat iv karcsüsägitänyezök ertekei a következdk:

( 3 1

f4r

anol

,T- t r !05
, , . c ' r t !  - - - - - - l

).i

" r  c i r l t  - -

/-;

,1..  es /. .et ,  az y lengety körüti  hal l i räsra vonatkozik (a kihaltäs z iränyü),
/ . :  es./. ,Erz a z tengety korül i  haj l i tasra vonatkozlk (a kihaj läs y iränyü).

Ha ,, . ' "  .  a 0,5 es i- ," ,  i  0.5. akkof az 5.1.1O.a) es b) egyentet lettetetei tet jesülnek.

Nlinden mäs esetben a feszUltsögek felel jenek meg a kdvetkezö felteteleknek:

n i  )  t  ' i r .  : , t  , _  
. t , r  

r , r t  ,
;  t .  

' |  ' '
' . t z a  I n r , 1

' 1 ,  ! r  , .  n i t z L t  6 t , , : . ,

k ,  r  fu .  . t  I ' u  r , r  f r .  ,  t

(s  2.  La)

(5 .2 .1 .b  )

(5 .2  1 .c )

( 5 . 2 . 1 d )

( 5  2  1 .e )

(5 .2  1 . l l

ano l

(hasonl6an szäm ithato kc z), (5 .2 .1  s )

(5  2 .  Lh)t \ '  = 0.-:11+ 1j,  ( ' r . . .1" -0.51+Li"|r) {hasonlöan szän]i thatö kz)

A lelölesek ertelnrezese:

hajlitöfeszitltseg kereszttränyü teherbö1.

/.i: a 7. fejezet szefinti egyeness6gi követelmeny tgnyezöjei
- termeszetes faanyag eseten i i" = 0.2:
- rälegeit-ragasztott faanyag eset6n lL-0.1,
az 5.1 6 szakasz szerint i  örtek.
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P t 1  )

i ? \

{ 3 )

i5 )

5 ,2 ,3 .

P ( 1 )

Gerendäk

A hajl itofeszültsegek szämitäsa sorän figyelembe kell venni a kezdeti görbesdget. a külpontos-
sagot ös a ke etkezö alakvältozäsokat, toväbbä a keresztiränyü terheket.

A relativ karcsüsagj tdnyezö 6 eke a következö.

7

IT
f lv . -

i 5 .2 .2  a )

aho a o. ,,r krit ikus hajl itöfeszültseget az als6 5%-os merevsegi kvanli l issel szämitjuk a klasszF
kus stabil itäselmelet alapjän. e,., r i: .- i'.

( 4 )

A feszültsegek feleljenek meg a következö feltötelnekl

o . . r : .  Ä . , , r  i , , r  .  \5 .2 .2 .b1

aho a k.,r tenyezövel a kiforduläs miatt csökkent teherbiräst vesszLik figyelembe.

Gerendäk esetdn a kc.. tönyezöt az \5.2.2. c-e) egyenletek alapjän szämithatjuk, ha a kezdeti
oldaliränyü görbesäg a 7. felezet szerintr ha1ärokon belül van.

A k.,,t örteke 1 lelret, ha a gerenda nyomott öv6nek oldaliränyü elrnozduläsät megakadä yozzuk a
telJes hossz menten. a tämaszoknäl pedig meggätoljuk az elcsavarodäst.

Egy iränyban vältozö magassägü. egyenes €lü tartök

A_z elvEkonyodäsnak a lartöperemmei pärl 'ruzamos hajl itöfeszülisegekre gyakorolt hatäsat f lgye-
lembe kell venni.

ner

5,2,3. äbra: Egy iränyban välloz6 magassägü, egyenes 6lü tartö

E:
esämetszet

o,-4

r7
V

A
.L)

om.0

i5 .22.c1)

\ 5  2 . 2  e )

h a  ) . t e  t \ ' : 0 . 7 5 ,

h a  0 , 7 5  < , , . , " r , , , :  1 . 4 .

ha 1,4 < ,,.,"r,,,.

) .  o1, . , .  = ^, ! f ,  1. /o,11,1 ,

53
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t2) Ha a gerenda valamelyik 6le pärhuzamos a rostirännyal ös a vdkonyodäs u
. szöge i  l0 akkor a haj l i ldfeszültsegel a rosttal pärhuzamos el legszälsö szataban a következö-FE6EiGI;7äm 

iriuk:

" 
tGM,

dn 0 d = l l  i4tan-./ l-----: ,

toväbbä

r .  tEM"
.rnr rd = f -4 tan'.1 l  +

bh '

összefüggössel az ätvägott roslok
" . )

(3) Az ätvägott roslok oldalän a sz6lsö szäl feszülts6gei feletienek meg a kövelkez6 fe_ltCtelnek:

fi,"d = --,!LCI
-ML51n211 1sq52 a

ha az ätvägott perem ment6n nyomöieszütts€Cleplel /

K6t iränyban vältozd magassägü, egyenes Clü tanök, valamint älland6 magassägü 6s vä1.
tozd magassägü ives tartdk

4!921-!ga!9Fz touetelmdnyeit kell alkalmezn, a gerenda azon szakaszain. ahot egy iränyban
vällozrk a tadö magassäga.

A!:ücs.kqrnyezetebsn (läsd az 5.2.4. äbrät) a haj t6feszütts69ek a következö fefetelnek megfe-
lelok leovenek:

o ,  d :  &  f . r .  15 .2 .4 .a \

ahol a k, tenyezövel a rötegek szilärdsägcsökkenöset vesszük figyelembe, ami a rötegek
meghajlitäsa mian következik be a gyärtäs sorän.

anol

4r,o

(5.2.3.a)

(5.2.3.b)

(s .2.3.c)

(5.2.3.d)

(5.2.3.e)

l r l s ; n2ya6q52s
,r 90.d

lep fel, illetveha az älvägott perem menten hüzöfeszültsög

r
ü

5.2.4.

P ( 1 )

P(.2)
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t-f--J
0,5hoP 0,5ho,

a) K€t iränyban vältozö magassägtl, ogyenes 6lg tarto

r = n6*0,5hqp

b) Allando magassägü, lves tatt6

c) Vältozo magassägFl, tues tartö

5.2.4. ebta]. K6t iränyban vältozö magassägrl, egyenes 6lü tartö (a), ällandd magassägü,
ives tartö (b) 6s vältozd magassägü, lves tartö {c}

fFo'-l

3C
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( 3 ) A cs(rcsban a hajlitöfeszültseg örtökei

, 6 l t ' f . t o t 1
o  ü = K : . : - ,

bh;F

ahol hrr, I es lt az 5.2.,1 äbra szerinii es

o .  - n .  n . l n *  l , .  l ' . " - l '  ,  i u ' l '- l  , l  l , l  
' l  r

a n o l

k  = 1 +  1 .  l a n . !  +  5 . 4 l a n 2 t l

k: = 0,35 - Etan{r ,

k.. = 0,6 + 8.3tana - 7.8tanrtr

kr = 6tanrrr

I::lt3ll!:i :."'1"- Iasassagu, esyenes etü tartök eseten a & = 1. Aland6 magassag0, vata-n_rnt \ ,at lozo nagassä9ü. ives rarlök eseten i( .  a kdvetkezök szerint szamtthato:

(5 .2  4 .b )

(s .2 .4 .c )

(5 .2  4 .d )
(5 .2 .4 .e )

(5 .2 .4 . t1

(5 .2 .4 .s )

{ 4 )

\ 5 )

u 1 1"' 
10,76 + o.oo14,,ir

ha rrJt .240.

ha rilt < 240,

(5 .2 .4 .h )

(5 .2 .4 . j )

ahol f , .  6s l6rtelmezöse az 5.2 4.b) 6s c) äbra szerint i .

A csücs környezeteben a rostra meröleges legnagyobb hüz6ieszülts€g a következö feltötelnek
megfelelö legyen:

o , , , .  1  :  k , 1 "1v6 ,V )o l f 1 . . r s1 ,
\ 5 .2 .4 . k )

ii,o .,run t""r".o, 
"me|y-er.a 

csLics környezeteben a feszürtsegeroszräs beforyäsät vesszük fFgyelembe a kövelkezö 6ftökekkei:
- ket rränyban_ vältoz6 magassägu. egyenes ölü 6s äl lanciö magassägit.  ives tartok ese-

l eben  k . .  =  1 .4

- val lozö magassägü ives tarlök eseteben pedig kd,s= 1,7
yr vonalkoäatäst terfogat 0,Ol rnl,

v 
I 

*ü": 
f9rlyg:et6nek terfogata mlben a25.2.4. äbra szerinri ertetmezesset A ytödogat

nagysagät 2 y./3 en6künek vehetjük, ahol % a tarto tet jes terfogata.
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ahol

r r  ' 12
. l n a o L - l " a P I

ke = , (s+r (61- l+^ t [  l '  j

Anyomatökbo|szirmazö,rostiränyrameröteges|egnagyobbh|izöfeszü|tsäg:

. 6Mapd
ot.so.o = xp -;;t- '

ahol

k5 = o,2land ,

k6 = 0,25 - l,Stand + 2'6tan2d '

kt = z,|land - 4lar12 q '

Összetett keresztmetszetü gzerkszetek

Ragasztott v€kony gerincü tartök

(5.2.4.1)

(5.2.4.m)

(5.2.4.n)

(5.2.4.o)

(5.2.4.P)

b . r l r.- FI

t-sl

E tart6k eset6n a fajlag$ alakvältozs elGzläsät a keresztmebzet ftagassägä menten lineäris-

nak kell feltöteleznl

Hn
lflll==
t t b "  I

1 - ^  I

5.3.1. 6bra: Vekony getinsü tartok

Nyomott oldal

Hüzolt oldal

57



EN 1995-1-1:2004 (E)

l \ 2

l d " , o , a  |  * d ' r , a  * ,  
o * o . 1

I t  I  f  
' " n f

\- c,od/ ' qyd " m,zd

l \ 2

| 1",0.0 | * o. 1*"0 *o-^.0 .1
[/oo,oJ J *y.a J *oa

(2)P The values of ,!, given in 6.1.6 apply.

NOTE: To check the instability condition, a method is given in 6.3.

6.3 Stability of members

(6.1e)

(6.20)

6.3.1 General

(1)P The bending stresses due to initial curvature, eccentricities and induced deflection shall be
taken into account, in addition to those due to any lateral load.

(2)P column stability and lateral torsional stability shall be verified using the characteristic
properties, €.g. Eo,os

(3) The stability of columns subjected to either compression or combined compression and
bending should be verified in accordance with 6.3.2.

(4) The lateral torsional stability of beams subjected to either bending or combined bending and
compression should be verified in accordance with 6.3.9.

6.3.2 columns subjected to either compression or combined compression and bending

(1) The relative slendemess ratios should be taken as:
^ t-;-
A  I I

' =-ll l- c'o't'",o =71| 
ro* (621)

and
. 17-

-  a "  IJ  .ou^* =i lEr*  (6221

where:

h and )*ty are slenderness ratios conesponding to bending about the y-axis (deflection in the
z{irection);

fuand x*12 are slenderness ratios coresponding to bending about the z-axis (deflection in the
y-direction);

Eo,os is the fifth percentile value ofthe modulus of elasticity parallel to the grain.

(!),V]nrer9 both l*p < 0,3 and ,A.ry < 0,3 the stresses shoutd satisfo the expressions (6.19) and(6.201 in 6.2.4.

(3) In all other cases the stresses, which will be increased due to deflection, should satisry the
following expressions:

44



dc.o.d d rqy,a , 
6 rr\rd -.

k  {  f  
- ^ {

' -c,y" 
c,od 

- nfy.d 
- mad

dc.o.d crr+y,a 
.6ro.r-a , ,. - - - - - - - . -+k - -+ - - : ->

r .  t  n t  I'- 
c.z " c,0d 

' 
[\y.d 

- 
IILzd

where the symbols are defined as follows:

EN 1995-1-1:2004 (E)

(6.23)

(624)

(6.25)

(6.26)

(6.271

(6.28)

(6.2e)

k +v
, 2
K . A

6.3.3 Beams subjected to either bending or combined bending and compression

(1)P Lateral torsional stability shall be verified both in the case where only a momentMy exists
about the strong axis y and where a combination of moment My and compressive force Nc
exsts.

(2) The relative slenderness for bending should be taken as:

(6.30)

where 6,",i is the critical bending stress calculated according to the classical theory of stability,
using s-percentile stiffness values.

The critical bending stress should be taken as:

My,cnt u { 
zo,os1.uo,os/rot= 

\ 
: (-,w,

is the fifth percentile value of modulus of elasticity parallel to grain;

is the fifth percentile value of shear modulus parallel to grain;

is the second moment of area about the weak axis z.

is the torsional moment of inertia;

(6.31)

v

k +

rc, = o,s {t + P.(t *, - 0,3) +,41y)

* .=o,s ( t+ p"(4, . .  -  o,a)+.{ , , )

where:

4 is a factor for members within the straightness limits defined in Section 10:

lo.2 for solid timber
A = 

lo,r for glued laminated timber and LVL

fr. as given in 6.1.6.

l .

l i "  -

om,crit

where:

40.05

co,os

L
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/,1 is the effective length of the beam, depending on the support conditions and the load
configuration, acccording to Table 6.1;

Wy is the section modulus about the strong axis y.

For softiwood with solid rectangular cross-section, qn.crftshould be tiaken as:

o,78b2 -
'ft\cfi = 

jI: Eo,os (6.32)

where:

ä is the width of the beam;

, is the depth of the beam.

(3) In the case where only a moment My exists about the strong axis y, the stresses should
satisfy the following expre.ssion:

o,,,,a 3 ko;t f,n a (6.33)

where:

ornd is the design bending stress;

f*u is the design bending strength;

,t.i is a factor which takes into account the reduced bending strength due to lateral
buckling.

Table 6,1 - Effective length as a retio of the span

Beam type Loading type Ldl2'

Simply supported Constant moment
Uniformly distributed load
Concentrated force at the middle of the
soan

1 , 0
0,9
0,8

Cantilever Uniformly distributed load
Concentrated force at the free end

0,5
0.8

'The ratio between the effective length /er and the span / is valid for a
beam with torsionally restrained supports and loaded at the centre of
gravity. ff the load is applied at the compression edge of the beam, ler
should be increased by 2h and may be decreased by o,Sh for a load at
the tension edge of the beam.

(4) For beams with an initial lateral deviation from straightness within the limits defined in
Section 10, t t may be determined ftom expression (6.34)

1 for 4"r,. < 0,75

1,56 - 0,754.1., fot 0,75 < )..d.^ <1,4

. 1
;,

46

fot 1,4 < 4"t.^

(6.34)



(5) The factor &",it may be taken as 1 ,O for a beam where lateral displacement of its.compr=:Y-e

:äe;;ä;;;ätnärgnÄut it" t"nöinäno wnere torsionat rotation is prevented at its supports.

(61 ln the case where a combination of moment Mv about the strong axis y and compressive

ioG w" exists, the stresses should satisfy the following expressron:

I t'o f * o",o <j
[]",t /.,0 J kr"zfc'o'a

wnere:

EN 199$1-l:2004 (E)

(6.35)

(6.36)

dqd is the design bending stress;

o"d is the design compressive stress;

f",o,u is the design compressive strength parallel to grain;

Id., is given bY exPression (6.26)'

6,4 Design of cross-sections in members with varying cross'section or curved shape

6,4.1 General

(1)P The effects of combined axial force and bending moment shall be taken into account'

(2) The relevant parts of 6.2 and 6 3 should be verified'

(3) The stress at a cross-section from an axial force may be calculated from

IV

wnere:

6i is the axial stress;

I is the axial force;

I is the area ofthe cross-sectlon'

6.4.2 Single tapered beams

(1)P The influence of the taper on the bending stresses parallel to the surface shall be taken

into account.

Key:
(1) cross-section

Figure 6'8 - Single tapered beam

(2) The design bending stresses, o..,.6 äod om,o'd (see Figure 6 8) may be täken as:

n
t/

Äz)
t l

dm,o,a i'"t

FI
FI
(1 )
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6M,
O ^ - A = O ^ n ^ = - - - - - - - !

D h -
(6.37)

At the outermost fibre of the tapered edge, the stresses should satisry the following expression:
d..".a 3 4.' Ä.a

!vüere:

oqqd is the design bending stress at an angle to grain;

h^ is the design bending strength;

k*" should be calculated as:

For tensib sfesses parallel to the tapered edge:

. 1
f E - a = :

1 (  r  \ 2  ( r  \ 2t ,  I  J m Ä  |,'f1+l .jff- tan a | +l j-e{ tanra I
I  \ ' ' 'o l ' .a ;  \ . / r .m,a )

For compressive stresses parallel to the tapered edge:
I

r...=#
I ( r  \ 2 ( r  \ 2

,ft+l t'f tan a | + j l-e'a 6nz" 1
I  \  "v ' l  

vd ./  \ . /  c,m,a J

(6.38)

(6.3e)

(6.40)

(6.42)

(6.43)

(6.44)

6.4.3 Double tapered, curved and pitched cambered beams

(1) This clause applies only to glued laminated timber and LVL.

(2) The requirements of 6.4.2 apply to the parts of the beam which have a single taper.

(3) ln the apex zone (see Figure 6.9), the bending stresses should satisfy the followingexoression:

oaa 3 k,.fnaa (6.41)
where & takes into account the strength reduction due to bending of the raminates duringproduction.

NorE: In curved and and pitched cambered beams the apex zone extends over the curved pan of thebeam

(4) The apex bending stress should be calculated as follows:

' 6 M*l
ond= k t--:  - ;-

bh ;

with:

k, = k, * k,(+). ^(+)' - r ̂ (+)'
Iq =1 + 1,4 tan a"o + 5,4 tanz a*
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kz=0,35 -  I  tandup

&a -0,6 + 8,3 tanauo - 7,8 lan2 au,

ko =6 lan2 a*

y = 1 n + 0 , 5 d 0

wnere:

M,o,a is the design moment at the apex;

l?"p is the depth of the beam at the apex, see Figure 6.9;

b is the width of the beam;

(;n is the inner radius, see Figure 6.9;

c6o is the angle of the taper in the middle of the apex zone, see Figure 6.9.

(5) For double tapered beams /q = 1,0. For curved and pitched cambered beams k' should be
taken as:

kl

tor  \>240
t

br lL < 240
t

(6.4e)

where

r;n is the inner radius, see Figure 6.9;

r is the lamination thickness.

(6) In the apex zone the greatest ten:;ile stress perpendicular to the grain, oqrp,6, should satisfy
the following expression:

orso.d -< &,ri, tunr-4.eo.d

with

(6.50)

(6.45)

(6 46)

(6.47)

(6 48)

( 6 . 5 1 )

(6 s2)

kuot {i;
={i:,1^dis

for solid timber

)o'' for olued laminated timber and LVL with
I '
] all veneers parallel to the beam axis

for double tapered and curved beams

for pitched cambered beams

where:

ta;, is a factor which takes into account the effect of the stress distribution in the apex zone;

hr is a volume factor;

dsn.,r is the design tensile strength perpendicular to the grain;

I/o is the reference volume of 0,01m";

t' is the stressed volume of the apex zone, in m3, (see Figure 6.9) and should not be
taken greater than 2lrd3, where t/b is the total volume of the beam.

(7) For combined tension perpendicular to grain and shear the following expression shall be
satisfied:
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wnere:
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(6.53)

(6.56)

(6.57)

(6.58)

(6.5e)

a is the design shear shess;

f".a is the design shear strength;

oge0,a is the design tensile stress perpendicular to grain;
*d" and &d are given in (6).

(8) The greatest tensile stress perpendicular to the grain due to the bending moment should be
calculated as follows:

6 M ^ ^
o.-, = tr --:-j= (6.54)qvud . 

bh;

or, as an altemative to expression (6.54), as

6M^^
d..^, =te--+- 0,6+ (6.55)

b h ;  D

wnere:

pa is the uniformly distributed load acting on the top of the beam over the apex area;

ä is the width of the beam:

M*,a is the design moment at apex resulting in tensile stresses parallel to the inner curved
edge;

with:

/," = es + /,6f&cl + or( !t)"-  
\ / . /  \ r . /

4 = 0,2 tanaw

ka =0,25 - 1,5 tiana* + 2,6 1eln2 a*

kz =2j |elnary ' 4 lan2 a*

Note: The recommended expression is (6.54).lnformation on the nationalchoice between exDressions
(6.54) and (6.55) may be found in the National annex.
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0,shae

(a)

(1) Apex Zone

NOTE: ln curved and pitched cambered beams the apex zone extends over the curved parts of the beam'

Figure 6.9 - Double tapered (a), curved (b) and pitched cambered (c) beams with the fibre- 
direction parallel to the lower edge ofthe beam

0,sh"e
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6.5 Notched members

6.5.1 General

(1)P The effects of stress concentrations at the notch shall be tiaken into account in the shength
verification of members.

(2) The effect of stress concentrations may be disregarded in the following cases:
- tension or compression parallel to the grain;

- bending with tensile stresses at the notch if the taper is not steeper than 1:i = 1:10, tirat is i >
10, see Figure 6.10a;

- bending with compressive stresses at the notch, see Figure 6.10b.

a) b)

Figure 6,10 - Bending at a notch: a) with tensile stresses at the notch,
b) with compressive stresses at the notch

6,5.2 Beams with a notch at the support

(1) For beams with rectangular cross-sections and where grain runs essentially parallel to the
length of the member, the shear stresses at the notched support should be calculated using the
effective (reduced) depth hr (see Figure 6.11).

(2) lt should be verified that

1 . 5 Y
, .  =  <  k  I

D ll.t

where /c" is a reduction factor defined as follows:
- For beams notched at the opposite side to the support (see Figure 6.1 1b)

h = \ o
- For beams notched on the same side as the support (see Figure 6.1 1a)

(6.60)

(6.61)

tv  = mln (6 62)

C
M

C
M

)

M
)

M
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t is the notch inclination (see Figure 6.11a);

l, is the beam dePth in mm;

x is the distance from line of action of the support reaction to the corner of the notch;

h",

n

l4 '5
-  

l u t

forLVL
for solid timber
for glued laminated timber

(6.63)

- h"r)

(a)

Figure 6.11 - End-notched beams

6.6 System strength

(1) VVhen several equally spaced similar members, components or assemblies are laterally

äonnected by a coniinuous load distribution system, the member strength propedies may be

multiplied by a system strength factor k'v" .

(2) provided the continuous load-distribution system is capable of transfering the loads from one

mämber to the neighbouring members' the factor f.F should be 1'1.

(3) The strength verification ofthe load distribution system should be canied out assuming the

loads are of short-term duration.

NOTE: For roof trusses with a maximum centre to centre distance of 1,2 m it may be assumed thatliling
Oattens, furtins or panels can transfer the load to the neighbouring trusses provided that these load-
distribuiion members are continuous over at least two spans, and any joints are staggered.

(4) For laminated timber decks or floors the values of ky, given in Figure 6.'12 should be used.

lilt- i  
i  __ - - ' . ^ l

c - l

r I i..... . . ' ' ' ' l i ' ' ' ' i i | - - K - _

I
I
I

. . . .  i . . . . . .

(b)
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1,2

/

.i ,',''

2 3 4 5 6 7 8 S 1 0

Number of loaded laminetions

Key:
1 Nailed or scrq/ved läminations
2 Laminations pre-stressed or glu€d together

Figure 6.12 - system strength factor &, for lamlnated deck plates of solid timber or
gluod laminated mombers
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3.2.s.

( 1 )

MSZ ENV 1993-1 -1 :1995

Anyagi együtthatök tervezdsi 6rt6ke

Jelen Eurocode ältal meghatärozott acölok anyagi együtthatÖit a szämitäsok sorän a következö

6rtökekkel kell ligyelemtle venni:

.  rugalmassägi modulus

. nyiräsi  modulus

. PoissonlÖnYezÖ

E = 210 000 N/mm2

c  = E / 2 ( 1  - v )

v = 0 , 3

u = '12 x 10'6 1fClineäris hötäguläsi együtthalö

sürüsög p = 7850 kg/m3

3.3. Kötöelemek

3.3.1 . Altalänos elvek

(1) A kÖtöelemeknek meg kell leleniÜk az elöirt hasznälati leltÖteleknek

|2)Areferenciaszabvänynakmeg|e|e|ökötöe|em:csavarck'nagyszi |ärdsägükötöelemek,szegecsekös
varratok äsd az elöirö B me eklelet)

3.3.2. Csavarok, csavaranyäk 6s alätötek

3.3.2.1.  Äl talänos elvek

(1) A csavaroknak, csavaranyäknak 6s alätdteknek meg kell felelniük a 3 referenciaszabväny elöiräsäinak

(läsd a B mell6kletet)'

e\ A 4.6 alatti6s a 1 0.9 f eletticsavarminös6g csak akkor alkalmazhatö, ha kis6rleti eredm6nyek bizonyitiäk

alkalmazhatösägät az adott kapcsolatban'

(3)Azfvbio|yäShatärÖsaz|u6hüzÖszi |ärdsäg(a,szämitäSoksoränkarakter iszt ikus6t l6kk6nthasznä|andÖ)
novGoei Ört6ke a 3 3 täbläzalban talälhalö

3.3.2.2.

( 1 )

Feszitett csavarok

A nagyszilärdsägü csavarok ellenörzött leszit6sÜ feszitett csavark6nt alkalmazhatdk'

meofelelnek a 3. rererencraszr["ä^v ]ri"i 
"'"gfogalmazott 

- a feszitett csavarokra

kövätelmÖnYeknek.

A naovszilärdsägÜ csavarok mäs alkalmas tipusai is hasznälhalök leszitett csavarkÖnt'

I rää1ä.ääräläte iezö es az illetÖkes hatösäs abban mesesvezik'

amennYiben
vonatkozö -

amennYiben

3.3. täbläzat Csavarok fyr, folyäshatära 6s f,,o szakitöszilärdsäga nevleges 6rtÖkei

fyo IN/mm2]

f,o [N/mm2]

(21
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fa fed4lszlk szämiüßa az Eurocode szerint - v2.0

Köt6elemek

Huzalszeg

Jel
Szeg Fa vastagsäsa

szärätm6rö
d tmm.l

fejätm6rö
D [mml

hossz
L lmml

tömeg
11000 db/kel legkisebb ajänlott

25x55 ) 5 6,5 55 6,5 1 8 1 8
25x60 ' ) a 6,5 60 6,5 l 8 l 8
28x65 2,8 7 65 7 l 8 l 8
31  x  65 3,1 7 a 65 1 8 l 8
3 1  x 7 0 3,1 70 20 24
3 1  x 8 0 3,1 80 22 24
3 4 x 8 0 3,4 8 80 8 22 24
34x90 7 4 8 90 I 24 30
42x70 i a 9 70 9 20 1 ^

42 x 100 4,2 9 100 9 28 J ]

42x 120 9 120 9 30 40
46 x 120 .+,o 9,5 120 o { 30 40
46 x 130 4,6 q { 130 )z 50
50 x 130 5 0 l l 1 3 0 t l 32 50
55 x 160 t2 160 12 38 60
60 x 180 6,0 I J 180 I J 38 60
70 x2l0 7,0 t ) 210 l 5 45 70

d
D
L

= szätätmörö
: fejätmdrö
: hossz

t o


