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Liangdskarvning av trabalkar

med spikplatsforband

En ny metod for dimensionering av spikplatsforband
anvianda for Lingdskarvning av virke

Gunnar Edlund

Spikplatar — pldtar med utstansade och
at ena sidan utvikta langsmala, spikfor-
made tdnder, se FIG. 1 — har snabbt
vunnit insteg som forbindare i trdfack-
verk. De pressas in i trdet over fogarna
— en plat fran vardera sidan — varfor
virkesdelarna maste ligga i ett plan och
vara av samma tjocklek. Den icke ut-
stansade delen av pldten verkar samman-
hdllande pa spikgruppen och motverkar
sprickbildning i virket vid spikarnas
pressning. Det gor att man kan anvanda
ett tdtare spikmonster dn [for vanliga
spikforband. Samtidigt okar da dven
kraftupptagningen per ytenhet forbinda-
re.

I foreliggande rapport redovisas inled-
ningsvis dels hur forbandens hallfasthet
varierar med virkets tryckhallfasthet,
dels hur dalig inpressning av spikarna
paverkar forbandens styvhet och hall-
fasthet. Huvuddelen av rapporten dgnas
sedan at att presentera nya metoder for
dimensionering av spikplatsforband an-
vianda for ldngdskarvning av tribal-
kar. Metodernas tillimpning har typ-
godkints av Statens Planverk, typgod-
kdnnande nr T 1623/71, vilket bifogas
rapporten. Metoderna har i samman-
drag dven beskrivits i Byggforskningens
informationsblad B16:1971, benamnt
Spikplatsforband.

For industrins del 6ppnade spikplatar-
na maojligheter till rationaliseringar i tak-
stolstillverkningen som gjorde att man i
stéllet for att invénta en fullstindig ut-
redning av forbandens egenskaper ac-
cepterade provisoriska anvisningar som
gav platstorlekar pa sikra sidan. Pa ling-

FIG. 1. Spikplat med utstansade spikar.

re sikt dr det naturligtvis otillfredsstal-
lande ur materialekonomisk synpunkt
att arbeta med for hoga sdkerhetsmargi-
naler. De provisoriska anvisningarna
har ocksa i vissa fall visat sig begridnsa
en vidgad anvéndning av spikplatsfor-
band. For att ge underlag for en nog-
grannare bedomning av verkningssittet
hos spikplatsforband pagar undersok-
ningar vid Svenska Traforskningsinsti-
tutet (STFI). Syftet dr att ta fram hall-
fasthets- och forskjutningsdata savil for
forband med spikplatar som for hela
konstruktioner med dessa forband.

I forsta hand vill man undersdka om
och i vilken utstrackning minskade for-
bandsareor medfor att skidrpt uppmark-
samhet maste dgnas at excentriciteter i
vanliga fackverkskonstruktioner. Vidare
ar det angeldget att undersoka mgjlighe-
terna att tillgodordkna sig direkt kraft-
overforing mellan virkesdelarna i fack-
verk med tryckta stidnger. Undersok-
ningen genomfors i etapper och delresul-
tat publiceras sa snart de foreligger.

Inverkan av virkets tryckhallfasthet
pa forbandens styvhet och hallfast-
het

Spikplatsforbandens  hallfasthet och
styvhet ar en komplicerad funktion av
traets, platens och spikarnas egenskaper.
Styvheten &dr vidare starkt beroende av
belastningstiden. Det giller darfor att
finna approximationer av de verkliga
forhallandena, som ar enkla for kon-
struktoren att arbeta med samtidigt som
de nojaktigt speglar forbandens verk-
ningssatt. Hallfastheten hos forbanden
beror av hallfastheten hos ingaende
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material. Platens hallfasthet &r i stort
sett konstant medan virkets formaga att
uppta de krafter som spikarna Overfor
Okar med virkets tryckhallfasthet. For
praktiskt bruk raknar man da om tillat-
na laster for forbanden, sa att de géller
for en tryckhallfasthet hos virket, som
bedoms karakteristisk for virket i den
typ av konstruktioner, dér platarna skall
anvindas.

Forsta delen av undersokningen har
dgnats at att finna den funktion enligt
vilken forbandens brottlast omréknas till
en karakteristisk tryckhallfasthet hos
virket. Omrikningen forutsdtter kanne-
dom om virkets tryckhallfasthet i det
provade forbandet. Normalt bestdms
denna hallfasthet med hjilp av sma
tryckprismor, uttagna i nirheten av det
provade forbandet. Det ir en bade tids-
6dande och dyrbar metod. Flera forska-
re har visat att det finns ett samband
mellan virkets tryckhallfasthet och dess
fuktkvot och volymvikt. Att bestimma
fuktkvot och volymvikt dr enkelt och
darfor har det ansetts lampligt att forso-
ka finna ett matematiskt uttryck for
sambandet mellan_tryckhallfasthet och
fuktkvot och volymvikt. Ett uttryck
angivet av M. Johanssen i Nordiska
Kommitténs for byggnadsbestimmelser
(NKB) skrift nr 7 visade sig efter en
smarre modifiering ge god Overensstam-
melse med forsoksresultaten inom det
aktuella fuktkvots- och volymviktsom-
radet. Den slutliga omrikningen av for-
bandens hallfasthet visade sig kunna ut-
foras med hjilp av en potensfunktion,
ddr savil basen som exponenten varie-
rar med virkets tryckhallfasthet. Funk-
tionen aterges grafiskt i rapporten. Aven
forbandens styvhet har pa liknande satt
uttryckts som en karakteristisk styvhet
for forbanden i den typ av virke, dér
spikplatar anvinds.

Inpressningstoleranser

vid tillverkning av spikplatsforband
intriffar ibland en ofullstdndig inpress-
ning av platen. For tillverkare och kon-
trollerande byggnadsmyndigheter ar det
da av stor vikt att veta i vilken omfatt-
ning ofullstéindig inpressning kan tolere-
ras innan forbandet maste kasseras. En
ofullstindig inpressning kan bero dels
pa att de sammanfogade virkesdelarna
haft olika tjocklek, dels pa att platens
fullstindiga inpressning forhindrats
genom en viss snedstéllning av tander-
na, orsakad av t ex kvistar eller ovanligt
tungt virke. Bada fallen har testats i
undersokningen. Vid olika virkestjock-
lek i forbandet blir den ofullstindiga

inpressningen av lokal natur och upptré-
der foretriddesvis ndrmast fogen. Resul-
taten visar att tjockleksvariationer pa
upp till 2 mm har liten inverkan pa for-
bandens hallfasthet och styvhet. In-
pressningsfel som beror av andra or-
saker far normalt en storre utbredning
Over platen.

I undersokningen visas att ett mellan-
rum om 2 mm mellan plat och trd over
halva infistningsarean reducerar brott-
lasten ndra 10 % och deformationerna
okar i motsvarande grad. Vidare tilltar
krypningen i férbanden vid langtidslast. I
de anvisningar for utférande av spik-
platsforband som utgivits av NKB
anges dirfor att skillnaden i tjocklek
mellan i forbandet ingaende virkesdelar
ej far overstiga 2 mm och att spikarna,
bortsett fran lokala omraden, skall
pressas in sa langt, att god kontakt
astadkommes mellan plat och tra.

Hallfasthet och styvhet hos spik-
platsforband anvianda for liangd-
skarvning

I tidigare uppstillda teorier for forband,
averkade av moment, tar man ¢j hdnsyn
till anliggningen mellan virkesdelarna
utan antar att vridningscentrum for
varje infistning sammanfaller med
respektive fogareas tyngdpunkt Under-
sokningen visar att detta antagande
endast giller sa ldnge som spel upptré-
der mellan virkesdelarna. Om forbandet
ar utfort utan spel, kommer vrid-
ningscentrum att sammanfalla med neu-
trallagret for kontaktytan mellan vir-
kesdelarna. For forband utan spel er-
halls darvid upp till 2 a 3 ggr sa hoga
tillatna moment som for forband utforda
med spel utan att styvheten forsamras.

I anvisningarna for tillverkning av for-
banden foreskrivs att de skall tillverkas
med god anliggning. Med hdnsyn till de
Okningar i tillitna moment som darvid
kan uppnas forefaller det naturligt att
industrin géar in for att tillverka forban-
den helt utan spel. Det &r relativt enkelt
produktionstekniskt sett och forutsatter
endast en god ritkapning plus ett latt
tryck i lingsled ver skarven vid platar-
nas inpressning.

Med utgangspunkt fran plasticitetsteo-
rin visas i rapporten en fullstandig teore-
tisk behandling av spikplatsforband,
averkade av moment och dragkraft
Teorins giltighet har bekriftats av ge-
nomforda forsok. Vidare har visats att
inverkan av tvirkrafter kan férsummas
om blott tillaten tvirkraft ej Gverskrids.

Uttryck anges dven for vinkeléndring-
en over skarven som funktion av moment
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och dragkraft. Vinkeldndringen &ver
skarven Okar kraftigt vid samtidig inver-
kan av moment och dragkraft. Manga
ganger kan man ej tolerera de kraftiga
vinkeldndringar som da erhalls. I rap-
porten anges darfor med hjélp av elasti-
citetsteori en berikningsmetod, for sam-
mansatta pakanningar, som ej ger storre
vinkeldndring dn vad som erhalls vid
enbart tillatet moment.

Inverkan av spel mellan virkesdelarna
behandlas savédl ur hallfasthets- som
styvhetssynpunkt. Det visas att spel upp
till 1 mm ej inverkar pa hallfastheten,
diremot 6kar vinkeldndringen. Metoder
anges for berdkning av denna tillskotts-
vinkelindring. Vidare ldggs en berdk-
ningsteori fram for forband utférda med
spel dir man ej kan tillata att spelet gar
ihop.

Krypning hos spikplatsforband

Den foreslagna hojningen av tillatet mo-
ment for spikplatsforband anvinda for
lingdskarvning av triabalkar har foljts
upp med en undersokning av den relati-
va krypningen i forbanden. Det pavisas
att den ej dr storre dn vad som galler for
spikade forband. 1 foreslagna regler
for typprovning av trikonstruktioner
(STFI:s B-medd. nr 54) anges den relati-
va krypningen for konstruktioner med
spikade forband till 0,85 under langtids-
belastning. Hir foreslas att relativ kryp-
ning for sjélva forbandet sitts till 1,2.

Tillimpade forsok

Ett aktuellt tillimpningsomrade for
lingdskarvade tribalkar ar kontinuerli-
ga bjilklag. Skarvens inverkan pa bjalk-
lagets nedbdjning vid olika skarvplace-
ringar har studerats i fullskaletest av
trestodsbalkar. Som vantat var det
gynnsammast att placera skarven i
zoner med lagt moment. Skarvning over
det hogt momentpakinda mellanstddet
gar bra ur hallfasthetssynpunkt, men
den vinkelidndring som erhalls Gver skar-
ven kan framtrida pa ett besvdrande
sitt i det fardiga bjélklaget, om ej skar-
vens placering déljs av véggar, gardero-
ber etc. Skarvning i snitt med lagt mo-
ment ger sma vinkeldndringar och torde
i allminhet inte erbjuda nagra estetiska
problem i den fardiga konstruktionen.

Berakningsexempel

I sista avsnittet visas hur foreslagna
berdkningsmetoder kan anvindas for
bestdmning av hallfasthet och deforma-
tioner hos nagra vanliga konstruktioner,
langdskarvade med spikplatsforband.



Longitudinal jointing of timber joists using

nail plate connectors

A new method for dimensioning of nail plate
joints for longitudinal timber connections

Gunnar Edlund

Nuail plates (toothed plates) — plates in
which narrow nail-shaped teeth are
punched out and bent to one side at right
angles to the plate, see FIG. 1 — have
quickly gained popularity as connectors
in timber trusses. They are pressed into
the timber across the joint — one plate
Jrom each side — and for this reason the
timber members must be situated in the
same plane and have the same thick-
ness. The part of the plate which has not
been punched out has the effect of hol-
ding the nail group together and counter-
acts cracking in the timber when the
nails are pressed in. This means that it
is possible to use a tighter nail pattern
than in usual nailed joints. The force
which can be resisted per unit area of
connector is increased at the same time.

The introductory section of this report
describes how the strength of the joint
varies with the compressive strength of
the timber and also how unsatisfactory
penetration of the nails affects the stiff-
ness and strength of the joint. The main
section of the report is devoted to the
presentation of new methods of design-
ing nail plates used for longitudinal
butt jointing of timber beams. The appli-
cation of the methods has been given the
approval of the National Swedish Board
of Urban Planning, General Approval
Certificate No. T 1623/71, which is
attached to the report.

From the point of view of industry,
the introduction of nail plates opened up
the possibility of rationalizations in the
production of roof trusses. The result of
this was that provisional specifications
which laid down plate sizes with a safety
margin were accepted in preference to
waiting for the results of a full-scale
investigation of the properties of such

joints. On a long-term basis, it is natur-
ally unsatisfactory from the aspect of
materials economy to use excessive safe-
ty margins. The provisional specifica-
tions have also been found in certain
cases to limit increased use of nail
plates. The Swedish Forest Products
Research Laboratory (STFI) is at pre-
sent engaged in investigations intended
to provide the basis for a more accurate
assessment of the method of operation
of nail plates. The aim is to produce
strength and displacement data both for
nail plates and for complete structures
incorporating such joints.

The primary aim is to investigate wheth-
er, and if so to what extent, it is ne-
cessary as a result of a reduction in joint
areas to pay closer attention to eccentri-
cities in usual types of trusses. It is furth-
ermore important that the possibilities
of including the effect of direct trans-
mission of force between timber members
in trusses in which members are in com-
pression should be investigated. The
investigation is being carried out in sta-
ges and progress reports will be publish-
ed as soon as results are available.

The effect of the compressive
strength of the timber on the stiff-
ness and strength of the joint

The strength and stiffness of a toothed
plate joint are a complicated function of
the properties of the timber, the plate
and the nails. Stiffness also depends to a
large extent on the duration of the load.
The problem is therefore one of finding
approximations of the actual conditions
which the designer can work with easily,
and which will at the same time satisfac-
torily reflect the method of operation of
the joint. The strength of a joint depends
on the strength of the constituent mate-

FIG. 1. Nail plate with punched, nail-shaped teeth.
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rials. The strength of the plate is largely
constant while the ability of the timber
to resist the forces transmitted by the
nails becomes greater as the compressi-
ve strength of the timber increases. In
practical use permissible loads are speci-
fied for the joints. These are calculated
on the basis of a value of the compres-
sive strength of the timber that is con-
sidered as characteristic_for the timber
in the type of structure in which the plates
will be used.

An attempt has been made in the first
part of the investigation to find the func-
tion according to which the ultimate
load of the joint is converted to a char-
acteristic compressive strength for the
timber. The conversion presupposes
knowledge of the compressive strength
of the timber in the joint tested. This
strength is normally determined with the
aid of small prisms taken from the vicin-
ity of the joint tested. This method
requires a lot of time and is also expens-
ive. Several research workers have
shown that there is a connection
between the compressive strength of a
timber and its moisture content and
density. Determination of the moisture
content and density is simple, and it has
therefore been considered best to try
and find a mathematical expression for
the relationship between the compres-
sive strength and the moisture content
and density. An expression quoted by
M. Johanssen in the Nordic Building
Regulations Committee (NKB) Publica-
tion No. 7 was found after minor modi-
fications to be in good agreement with
research results in the moisture content
and density range of interest. Final cal-
culation of the strength of the joint was
found possible with the aid of a function
in which both the base and the index
vary according to the compressive
strength of the timber. The function is
shown graphically in the report. The
stiffness of the joint has also been ex-
pressed in a similar manner as a charac-
teristic stiffness for the joint in the type
of timber in which nail plates are used.

Penetration tolerances

In making nail plates, incomplete pene-
tration of the plate sometimes occurs. It
is very important that the manufacturer
and the building authority exercising
control should know to what extent
incomplete penetration can be tolerated
before the joint must be rejected. Incom-
plete penetration may be a result of the
timber members being connected having
different thicknesses, and complete pe-
netration of the plate may also be pre-
vented by the teeth being forced side-
ways to some extent by e.g. knots or by
the timber being unusually hard. Both
cases have been tested during the
investigation. When the thickness of the
members being connected is different,

incomplete penetration is of a local na-
ture and mostly occurs next to the joint.
The results show that variations in
thickness of up to 2 mm have little effect
on the strength and stiffness of the joint.
Faulty penetration due to other reasons
usually extends over a larger part of the
plate.

The investigation shows that a space of
2 mm between the plate and the timber
over half the joint area reduces the ulti-
mate load by almost 10 % and that de-
formations increase to the same extent.
Creep also increases in the joint on
long-term loading. The instructions for
nail plates issued by NKB therefore spe-
cify that the difference in thickness
between timber members in a joint shall
not exceed 2 mm and that, apart from
localized areas, the nails shall be pressed
into the timber to such a depth that con-
tact between plate and timber is satisfac-
tory.

Strength and stiffness of nail plates
used in longitudinal butt joints
Previous theories put forward for joints
subjected to moment do not take con-
tact between the timber members into
consideration, but assume that the cen-
tre of rotation for each joint coincides
with the centroid of the appropriate joint
area. The investigation shows that this
assumption is valid only when there is a
gap between the timber members. If the
joint is constructed without any gap the
centre of rotation will coincide with the
neutral plane for the contact area
between the timber members. The per-
missible moment for joints without any
gap will as a consequence be up to 2-3
times as high as that for joints in which
there is a gap. without the stiffness being
reduced. The instructions for the manu-
facture of joints specify that contact
between the timber members shall be
satisfactory. In view of the increases in
permissible moment which can be attain-
ed in this way, it is quite natural that
the industry aims to produce joints with-
out any gap at all. This is relatively
simple from a production engineering
point of view and only requires that the
timbers should be cut straight and that
there should be a slight pressure in the
longitudinal direction over the joint area
when the plates are being pressed home.

The report presents, on the basis of the
plasticity theory, a complete theoretical
treatment of nail plates subject to mo-
ment and tensile force. The validity of
the theory has been proved by test. It
has also been shown that the effect of
shear forces may be ignored, the only
stipulation being that the permissible
shear force is not exceeded.

Expressions are also given for changes
in angle over the joint as a function of
the moment and the tensile force. The
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change in angle over the joint greatly
increases when the joint is subjected si-
multaneously to moment and tensile
force. In many cases the large changes
in angle which then occur cannot be
tolerated. The report therefore presents,
with the aid of elastic theory, a calcula-
tion method for composite stresses,
which do not produce a change in angle
larger than that due only to the per-
missible moment.

The effect of gap between the timber
members is dealt with from the points of
view of both strength and stiffness. It is
shown that a gap of up to 1 mm has no
effect on the strength, while on the other
hand the change in angle increases. Meth-
ods are given for the calculation of this
additional change in angle. A calcula-
tion theory is also presented for joints
constructed with a gap in which the gap
can not be allowed to close up.

Creep in nail plates

The proposed increase in permissible
moment for nail plates used for longitu-
dinal butt jointing of timber beams has
been followed by an investigation of the
relative creep in the joint. It is shown
that creep is not greater than in nailed
joints. In the proposed rules for type
testing of timber structures (STFI B-
Publication No. 54) it is stated that the
relative creep in structures with nailed
joints, subjected to long-term loading, is
0.85. It is proposed that the relative
creep for the joint itself should be set at
1.2

Full-scale tests

A field of application for timber beams
with longitudinal butt joints which is of
interest is that in continuous floors. The
effect of the joint on the deflection of the
floor, for different joint placings, has
been studied in a full-scale test on two-
span beams. As expected, it was most
favourable to place the joints in zones
where the moment was low. Jointing
over the intermediate support which is
highly stressed by the moment is sa-
tisfactory from the point of view of
strength. but the change in angle obtain-
ed over the joint may cause inconve-
nience in the completed floor, unless the
placing of the joint is concealed by
walls, cupboards etc. Jointing at sec-
tions where the moment is low produces
small changes in angle and should not in
general give rise to aesthetic problems in
the finished structure.

Calculation examples

The last section shows how the pro-
posed calculation methods can be used
for the determination of the strength and
deformations of some common struc-
tures which have been butt jointed longi-
tudinally with nail plates.
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FORORD

Spikpldtar har snabbt vunnit insteg som férbindare i tr&fackverk.
De anvisningar fdr utfdrande och dimensionering av spikpldtsfor-
band som ldmnats av myndigheterna har varit av interimistisk ka-
raktdr i avvaktan pd resultat frén pigdende undersdkningar av spik-
platsférband. Undersdkningarna utfdres fér svenskt vidkommande vid
Svenska Trdforskningsinstitutet (STFI). Statens R3d f&r Byggnads-
forskning tillskjuter genom anslag medel f&r ungefdr halva under-

sokningskostnaden. Resterande del finansieras av STFI.

Fdreliggande rapport, som redovisar delresultat av denna undersdk-
ning, behandlar hdllfasthet och styvhet hos spikplatsférband, an-

vinda for ldngdskarvning av virke.

Overingenjdr Lars-Erik Nelsson, chef for avdelningen fér triteknik
vid STFI, och tekn.dr Bengt Norén, forskningsledare for trdkonstruk-
tionsgruppen vid avdelningen fdr triteknik, har vdlvilligt granskat
manuskriptet till rapporten och limnat virdefulla synpunkter pd dess
utformning. Huvuddelen av f&rsdksarbetet har pd ett fértjdnstfullt
sdtt utférts av byggnadsingenjdér Ingegird Hdgstrdm. Ingenjdér Bjdrn
Esping har svarat fér krypningsfdrsdken och fullskaleprovningen av

kontinuerliga trestddsbalkar.

Till alla ovanndmnda och till Svriga, icke ndmnda, som medverkat vid

framstdllningen av rapporten, framfdr jag mitt varma tack.

Slutligen tackar jag Nordisk Kartro AB, som kostnadsfritt st&llt -

spikpldtar och inpressningsutrustning till forfogande.

Stockholm i april 1971.

Gunnar Edlund



BETECKNINGAR OCH DEFINITIONER

Fdrteckningen omfattar samtliga infdérda beteckningar utom hjdlp-
storheter, infdrda vid hirledning av ekvationerna. Dessa framgar

i direkt anslutning till respektive hdrledning.

Geometriska beteckningar
B  virkets héjd (cm)

W  virkets bdjmotstand (em®)

T

virkets trdghetsmoment (cm™)

a spikpldtens l&ngd (cm)

b  spikpldtens bredd (cm)

¢ avstdnd fré&n foglinjen till spikpldtens effektiva area (cm)
A spikpldtens effektiva area |(cm2)

avstdnd frdn pl&tkanten till fri virkeskant pa dragsidan
vid spikpldtsfdrband averkade av moment (cm)

d spikens diameter (cm)
S spel mellan virkesdelarna (cm)
r, avstdnd frén effektiva fogareans tyngdpunkt till enskild spik (cm)

r storsta avstdnd fran effektiva fogareans tyngdpunkt till en
punkt p& denna areas begrdnsningslinjer (cm)

I poldra trdoghetsmomentet foOr den effektiva fogarean (cm*)

l spikens lédngd (cm)
L spannvidd (cm)
e spdnnvidd (cm)

f avstédnd fran upplag till skarv (cm)
etteckningar £or lasterykrafter oieh
oment

punktlast (kp)

B
m
P
P axiallast pd spikpldtsforband (kp)
P, last pd enskild spik (kp) '
q

last per ldngdenhet spik (hd&lkanttryck) (kp/cm)

q ji4mnt fdrdelad vertikal belastning (kp/cm)

N  axiell dragkraft (kp)

Ntill tillaten axiell dragkraft (kp)

NS axiell dragkraft vid full plasticering av forbandet (kp)
T tvdrkraft (kp)



Ti;y; tilldten tvdrkraft (kp)

M béjande moment (kpcm)

Mtill tilldtet moment (kpcm)

M bdjande moment vid full plasticering (¥pcm)

Mo béjande moment vid brott (kpcm)

Mr béjande moment vid brott, omriknat till enhetlig virkeshdllfasthet
Mc karakteristiskt bdjande moment vid brott vid 95% signifikansnivad
MN bdjande moment vid samtidig dragning (kpgm)

(MN)till tilldtet bdjande moment vid samtidig dragning (kpem)

T resulterande tryckpdkdnning pd grund av moment {(kp)

D resulterande dragpdkdnning pd grund av moment (kp)

R upplagsreaktion (kp)

BetecKkningar fér pdkinnian gar

oy béjpdkénning i virket (kpfcm?2)

o trdets tryckhdllfasthet i fiberriktningen (kp/cm?)

(o] det vdrde som beddms karakterisera den fSrvintade tryck-

P hdllfastheten hos virket i den typ av konstruktioner fér vilka
forbanden &dr avsedda. Fér férband i konstruktéonsvirke av furu
eller gran insdttes som regel Opr = 350 kp/cm

T skjuvpdkdnningen mellan pldt och tri (kp/cmz)

i skjuvpdkédnningen mellan pl&t och trid vid brott (kp/cm?)

& det till enhetlig virkeshdllfasthet omrdknade virdet pa
skjuvpdkdnningen mellan pldt och tri, {(kpfcm?)

T karakteristisk skju%pékénning mellan plat och trd vid 95% sig-

= nifikansnivd (kp/cm®)

T grundvdrdet for tilldten skjuvpdkinning mellan pl&t och tri
(kraftriktning, fiberriktning och en for platen definierad
huvudriktning sammanfallande) (kp/cm?)

- o .- . o . o ‘ v i 2

T skjuvpakdnning mellan plit och trid p& grund av moment (kp/em®)
normalkraft per breddcentimeter pldt (lp/cm) -

B tilldten normalkraft per breddcentimeter pldt da kraftriktning

och pldtens huvudriktning sammanfaller (kp/cm)



Beteckningar fér deformationer

8 férskjutning i férbandet (cm)

50 omedelbar férskjutning vid belastning (cm)

Gu uppmédtt forskjutning (cm)

S, det till enhetlig virkeshdllfasthet omrdknade vérdet pd

férskjutningen (cm)

@, & vinkeldndring Sver skarven (rad)

2, omedelbar vinkeldndring vid belastning (rad)

y nedbdjning (cm)

i nedbdjning pd grund av skarvens eftergivlighet (cm)
¥, omedelbar nedbdjning vid belastning (cm)

S nedbdjning vid brott (cm)

Yein1 tilldten nedbdjning (cm)

relativ krypning i férhdllande till &,

ry relativ nedbdjningskrypning i férhallande till yq

PQ relativ vinkeldndringskrypning i férhdllande till Qo

Beteckningar f6r elasticitet och

plastiertet

E virkets elasticitetsmodul .(kp/cm2)
kf férbandets forskjutningsmodul (kp/cm)
k férskjutningsmodul per cm2 effektiv area (kp/cms)

vriga beteckningar

u virkets fuktkvot (%)

T virkets volymvikt definierad som virkets vikt i torrt tillstdnd,
dividerad med virkets volym vid fuktkvoten u (g/cm )
spridning

k faktor med vilken spridningen multipliceras. Vid 15 prov

och fler ges k virdet 2,5 vid 5 prov vdrdet 2. Ddremellan
interpolieras rdtlinjigt

1 vinkeln mellan kraftriktning och virkets fiberriktning
5 vinkeln mellan kraftriktning och pldtens huvudriktning
3 vinkeln mellan fiberriktning och pldtens huvudriktning
o den storsta av vinklarna oj, Qp och og

£ anisotropifaktor vars vdrde beror av o;, 0, och og

c,a,k konstanter

r korrelationskoefficient



Defdnitien

Effektiv fogarea Den totala fogarean mellan pldt och trd minskad

med de delar av denna area som ligger ndrmare fogen &n en centime-

ter.

Anisotropi Det fdrhdllande att ett material har accentuerat olika

egenskaper i olika riktningar.

Forkortningatp

NKB Nordiska Kommittén fér byggnadsbestimmelser

STFI Svenska Trdforskningsinstitutet

I rapporten har det &ldre sortsystemet med kp och kp/cm? anvints.
Enligt beslut av standardiseringskommissionen skall numera det in-
ternationella SI-systemet anvindas och motsvarande sorter vara N
och N/m2. F3ljande omrdkningsfaktorer gdller ungefédrligen.

1 kp = 10 N (noggrannare 9.81)

1 kp/em? = 1 - 105 N/m2 = 100 kN/m2
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SYMBOLS AND DEFINITIONS

This 1list includes all the symbols used with the exception of auxil-

iary quantities introduced in deriving the equations. These are ex-

plained in conjunction with the appropriate derivation.

Geometrical symbols

to

height of timber (cm)

W modulus of section of timber (cm®)

i second moment of avea of timber (cm’)

a length of toothed plate (cm)

b width of toothed plate (cm)

e distance between line of joint and effective area of toothed
plate (cm)
effective area of toothed plate (cm?)
distance between plate on tension side and the free edge of
the timber on the tension side in a toothed plate joint sub-
ject to moment ! (cm)

d diameter of nail (cm)

s clearance between the timber members (cm)

r. distance between centroid of the effective joint area and an
individual nail (cm)

AW greatest distance between centroid of the effective joint
area and a point on the boundary lines of this area (cm)

Ip polar moment of inertia of the effective joint area (cmt)

i length of nail (cm)

il span  (cm)

e span (cm)

f distance between support and joint (cm)

Symbols for loads, forces and moments

P point load (kp)

P load on toothed plate joint (kp)

P load on an individual nail (kp)

q load per unit length of nail (kp/cm)

q uniformly distributed vertical load (kp/cm)



n

N axial tensile force (kp)

Ntill permissible axial tensile force (kp)

NS axial tensile force with joint in the fully plastic conditionf(kp)

T shear force (kp)

Tei11 permissible sheaf force (kp)

M bending moment I(kpcm)

Moiqd permissible bending moment (kpcm)

M, bending moment in the fully plastic condition (kpcm)

M. bending moment on failure (kpcm)

Mr bending moment on failure, converted into uniform timber
strength (kpem)

Mc characteristic bending moment on failure at 95% significance
level (kpcm)

MN bending moment with simultaneous tension (kpcm)

(MN)tillpermissible bending moment with simultaneous tension (kpcm)

T resultant compressive stress due to moment (kp)
resultant tensile stress due to moment (kp)

R reaction at support (kp)

Symbols for stresses

oy bending stress in timber (kp/cm2)

op compressive strength of timber in the direction of the fibre (kp/cm2)

Opr value which is considered as characteristic of the expected
compressive strength in the timber in the type of structure
for which the joint is intended. For joints in structural
timber of spruce ordeal the value usually adopted is
GPP = 850 kgf/cm2 .

T shear stress between plate and timber (kp/cmz)

T shear stress between plate and timber at failure (kp/cm2)

T, value of shear stress between timber and plate which is con-
verted into a uniform timber strength (kp/cm2)

T characteristic shear stress between plate and timber at 95%
significance level (kp/cm2)

T basic value of permissible shear stress between plate and
timber (on coincidence of direction of force, direction of
fibre and a principal direction defined for the plate) (kp/cm2)

Ty shear stress between plate and timber due to a moment (kp/cm2)
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normal force per centimetre width of plate (kp/cm)
permissible normal force per centimetre width of plate when

direction of force and the principal direction of the plate

immediate displacement on application of load (cm)

value of displacement which is converted to a uniform timber

immediate change in angle on application of load (rad)

immediate deflection on application of load (cm)

p
Po
coincide (kp/cm)

Symbols for deformations

) displacement in the joint (cm)

$

o

Gu measured displacement (cm)

8

r

strength (cm)

g change in angle over the joint (rad)

Qo
v deflection (cm)
e deflection due to flexibility of joint (ecm)
Yo

Yo deflection at failure (cm)

Vi1l permissible deflection (cm)

By relative creep in relation to 8

ry relative deflection creep in relation to s
ry relative change-in-angle creep in relation to ¢o
Symbols for elasticity and plasticity

E modulus of elasticity for timber (kp/cm2)
kf shear modulus of joint (kp/cm)

k

shear modulus per cm2 of effective area (kp/cms)

Other symbols

u

r
ou

moisture content of timber (%)

density of timber defined as weight of timber when dry divi-
ded by the volume of the timber at a moisture content u (g/cmg)
scatter

factor by which the scatter is multiplied. For 15 and more
tests, k is given the value 2.5 and for 5 tests the value 2.
Linear interpolation is to be applied between these two values
angle between direction of force and direction of fibre in

timber
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o, angle between direction of force and principal direction of
plate

Gg angle between direction of fibre and principal direction of
plate
the greatest of the angles Ay O and oq

fi anisotropy factor, the value of which is a function of oy,
o, and a,

C,yaLk constants

r correlation coefficient

Definitions

less those parts of this area which are situated nearer than 1 centi-

metre from the joint

Anisotropy. The attribute of a material that it has markedly different

properties in different directions.

Abbreviations

NKB
STFI

Nordic Committe for Building Regulations

Swedish Forest Products Research Laboratory

Unit of measurement

1 kp

1 kgf = 10 N (more exact 9.81 N)

1 kp/cm2 =1 kgf/cm2 =1 - lO5 N/m2
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