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WEW G DR TIMBER DESIGN CODE - STATE AND DEVELOPMENT

1. State of the Research Work

Since 1985, in the GDR a new timber design code is being prepared
and elaborated which shall be based on the method of 1limit states.
Reports concerning the accomplished basic activities and the con-
tent of the individual draft codes are included in the papers
mentioned under references /1/, /2/ and /3/. The future design
and calculation code shall mainly consist of three parts (see the

Table 7 ).

Part 1 shall be assimilated to the CIB licdel Code and the Eurocode.
It will comprise the definitions, symbols, units and bases for

the calculation, design end construction of timber structures (see
para 2 hereinafter).

In connection with the project of the new code, other existing
codes and standard specifications must be modernized since their
rules and regulations will then no longer comply with the latest
state (see Table 2 ).

Both the new code and the revised codes shall correspond to the
international trend being represented by the CIB lModel Code /4/
and the Eurocode 5 /5/ (see also Tables 7 end 2 ).

The research work concerning the bases (fundamentals) for all three
parts of the code has been continued.

2. Draft Code (1989

i T S T s e B et o o s e e . S o ] s e e o —  ——— ——— — —— T —

The arrangement, the designations and the definitions have been
revised anew as compared with the reports indicated under P& ¥
/2/ and /3/ and are now corresponding to the Eurocode 5 /5/ (see
Figuire 7).,

Merely in the chapters 3 and 5, structural ftimber and glued lami-
nated timber only are being dezlt with. Timber engineering mate-
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risls, glues and mechanical comnecting means (fasteners) are being
dealt with in a separate Part 3 of the Draft Code. Chapter 6 will
be modified according to the specifications included in the TGL

33 135/01 Code of the GDR.

The great number of tests performed with a view to achieving a
gclentific consolidation of the new timber design code has been
accomplished in compliance with and on the model of the RILEN/CIB
recommendations as to the testing of structural timber and con-
nections (fasteners). Within the next years, the test codes in

the GDR will be revised in accordance with the IS0 Codes.

e P s e S B e S —— -

Bxceptions to the Eurocode are existing with regard to the load
factors. The GDR Code dated 1978 for the design loads is fixing
load factors for the calculation by limit states /6/.

In compliance with /6/, the load factors as summarized in Table 3
are applicable.

The design values of the load are being determined by means of
the following equation:

no, o ”
S=7 (255t 2% 5%

f= i J=- J

where i =1 ... 1is the index for permanent and long-term
actions
j=1e.. 1is the index for short-term and Instantaneous
actions

according to Table ¥ as per V&7
according to Table £ as per /6/
according to Table 3 as per /6/

8:?
§z

In compliance with %/, a valency factor renging - subject to the
reliability grade - between 0.948‘;1 £ 1.1 is applicable (see

Table & ), Thus, the different degree of reliability of the struc-
ture concerned as to the level of the design specification is
being teken into consideration.
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The combination factor \F is considering the reduced probability
of a simultaneous exceeding of several loads and is having - acc-
ording to /6/ - the values as indicated in Table 5 .,

In Table ¢ , the partisl safety coefficients for actions as appli-
cable in the GDR are being compared with those values included in
the Burocode. In this connection, the valency factor has been ta=-
ken into consideration.

The Eurocode 5 is fixing higher values for the partisl safety co-
efficients concerning actions.

As between the previous proposal for the moisture grades indicated
in /3/ and those values fixed in the Eurocode 5, there have been
only slight differences which are now eliminated by an approxima-
tion to the Eurocode 5 (see Table 7 ).

Table 3lshows the allocation of different kinds of utilization to
the modified moisture grades. ;
An analogous approach was adopted concerning the load aciion pe-
riod grades. The GDR proposal from 1987 as compared with the Euro-
code is illustrated in Figure 2 . Also the slight difference of
the classification of the load action period as compared with the
Eurocode 5 has been eliminated by means of the new GDR Draft Code
of 1988 (see Figure 2 ).

The GDR Code for the design loads /6/ comprises a classification

of the loads which are being allocated to the new grades of the

load action period as shown in Table & .

Table Z dincludes a comparison of different code proposals con-
cerning the modification factor for considering the influence of

the load action period.

A proposal for the grouping into a time grade is shown in Table -70b.

L L T e o T T e i———

2.3.1. Sorting of the Timber

Hitherto, in the GDR structural timber has still exclusively been
sorted according to visual criteria.

Seld criteria were fixed by a code dated 1963 /8/. This code is
corresponding in general to the DIN 4074 Code dated 1958 /10/.



The present sorting code specification has been revised in 1988
(see /9/) end is now considering also hardwood in addition to
goftwood. Moreover, now a mechanical sorting of the softwood and
hardwood is possible as well.

The visuasl criteria have been revised in part. However, as before
a grouping into quality grades is being accomplished.

The criteria for the mechenical sorting are based on the quality
grades in combination with the modulus of elasticity in bending
which mechanically can be determined in a fairly easy way (see
Figure 5 ).

However, the sorting effects are different subject to defined
grade limits for the moduli of elesticity which is being demon-
strated by an initial investigation into the influence of diffe-
rent grade limits (see Figure 4).

With the variants O and 1, the values of the modulus of elasti-
city have been fixed so that they are within the range of the

5 % frectiles (quantiles) for strength grade III (variaent O) or
of the minimum velues for all strength grades, respectively.
With varient O, the quantity of structural timber of quality
grade II according to strength grade II is slightly increasing
whereas with variant 1 the sorting effect is identical with a
visual sorting by quality grades (see Figure & )., The quantity
of structural timber of quality grade 1 according to strength
grade I is decreasing with a simultaneous considerable increase
in strength. The small percentage of sorted-out timber due to
the low modulus of elasticity for the strength grade III must be
purchased with a loss in strength as compared with the visual
sorting. By means of the variants 2 and 3, the strength of the
strength grades II and III can be improved as compared with the
variant O; however, this results in considerably increasing the
percentage of sorted-out timber.

The connections and interdependencies must be taken into account
with future economic studies and investigetions. With a view to
achieving a percentage of sorted-out timber being as small as
possible, for the Draft Code the grade limits of the variant Ob)
have been fixed (see Figure 3 ).
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2.3.2. Quality Control for the Production of Glued Laminated
Timber

The technical conditions and specifications and the safeguarding
of a constant quality for the production of glued laminated tim-
ber are being arranged in the GDR by meens of separate codes (see
/12/ emd /13/). In compliance with said codes, regular checks of
the tensile shear strength of the glued joint, the tensile strength
of the key-dovetail connection and the flexural strength of glued
laminated timber beams in structural timber dimensions must be
performed.

Said codes will be revised within the next years, and in future
they shall correspond to the testing specifications of the ISO
Codes end to the international standard specifications for the
production of glued laminated timber,

2.3.3. Investigations into the Strength of Structural Timber
and Glued Leminated Timber

With a view to determining the characteristic material strengths,
experimental studies and investigations have been accomplished.
In this connection, issues of focal interest were investigations
into the flexurasl and compressive strength of structural timber
end glued leminated timber which has been sorted mechenically and
visually.

Flexural strength of structural timber:

The studies end investigations have been performed by Apitz /20/
by using test specimens in structural timber dimensions. An inter-
pretation (evaluation) of the tests is illustrated in Figure L
The characteristic values were determined as a result of the three-
paremetric Weibull distribution according to the GDR Code No.
38791/03. The characteristic velues of the visually and mechani-
cally sorted quality grades of timber can be allocated to the
strength grades of the Eurocode as indicated hereinaftfer (see

also Figure 5 ).



Page 7

Quality grade Strength grade acc. to
acc. to GDR Code Eurocode

grade stress
Visually sorted o
timber G I ¢ 6 28.5 N/mm
G II cs5 24.0 N/mm®
¢ III ¢ 3 19.0 N/mm?
llechanically sorted 5
timber F 1 CT 38.0 W/mm
F 2 c 6 28.5 W/mm®
F 3 ¢ 3 19.0 N/mm°

A remarkable feature is the insignificant scattering as to the
strength with mechanicelly sorted timber (see Figure & ) which,
however, is also dependent on the selection of the sorting cri-
teria. The sorting criteria used in the revised sorting standard
specification have been selected so that with the strength grade 3
the yleld is as high as possible (no rejects, if possible). Thus,
the strength and the scattering for the strength grade 3 are within
the range of the visually sorted timber (see Figure 5 ).

Compression strength of structural timber:

The compression strength in parallel with the grain of visually
sorted timber has been studied and investigated by Kiesel (see
/26/). An interpretation of the authors reveals small differences
between spruce and pine timber. The values were combined for the
two kinds of timber in order to obtain data concerning softwood.
The allocation to the grades according to the Eurocode 5 results
in a conformance with the characteristic values for the compres-
sion strength in parallel with the grain (see Figure ;2).

Quality grade (GK1) TFailure Number of Strength grade acc.

acc. to GDR Code gtrength gspecimens to Eurocode
W /mm? n compression strength
GKl I 26,22 542 Cc 6
GK1 IT 24.03 124 c5
GK1 III 17.23 41 ¢ 3
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Bulk density of structural timber:

When performing the tests with regard to the compression strength
in parallel with the grain, the bulk density was recorded as well.
The values resulting from an interpretation (evaluation) are as
follows:
pine timber 580 veo 577 .. 557 kg/m’ (quality grade
GKL I to III)

spruce timber ® 433 ... 464 ... 481 kg/m3 (quality grade
GK1 I to III)

In the case of spruce timber, the bulk density is increasing with
e diminishing quality grade. This is not in contradiction with
the practice of the visual sorting since the bulk density is not
being measured.
The bulk density is being taken into consideration directly or
indirectly only with the mechanical sorting. (/:"_9”"’5 Ea, ‘ﬂ’)
Visually sorted pine timber end spruce timber can be allocated to
the bulk density grade D 500 and D 400, respectively. Consequently,
softwood is corresponding to grade 400 with the strengths squarely
to the grain when allocated to sald grade. The values are as
follows:

tension 0.4 H/mm2 ; compression T 0 N/mmg.

Tension strength of layers of boards for the production of glued
laminated timber:

The tension strength of layers of boards with and without key-
dovetail connection which previously have been sorted visually
or maehanically is being illustrated in Figure I . Figure 7 re-
veals & distinct influence of the method of sorting an the strength
of layers of boards without key-dovetail connection.

In the case of layers of boards with key-dovetail commection, en
influence can be found as well which, however, is not as distinct
as that in the aforesaid instance. The characteristic values are
within the range of those values indicated by Ehlbeck in /23/ for
laminae with and without key-dovetail connection only with qual-
ity grade I end strength grade I.

The experimental values for the flexural and tensile strength are
being classified in compliance with characteristic values accord=-
ing to Annex Z of the Eurocode 5.
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Key-dovetail connections are in part reducing the sitrength consi-
derably.

As & rule, key-dovetailed timber must therefore be grouped into a
category being inferior by one grade (see Figure 7).

Flexural strength of glued laminated timber:

Hitherto, 3 sorts of glued laminated timber are existing. The in-
dividual layers of boards are being sorted visually (see BSH 1 to
BSH 3 in Table 77, with BSH meaning glued laminated timber). For
the future, in the GDR there will be 3 additional sorts of glued
laminated timber with which the layers of boards will be sorted
mechanically.

The flexural strength of glued laminated timber is illustrated in
Figure 70.

The increased characteristic strengths for mechanically sorted
glued laminated timber must be attributed to the fairly insigni-
ficant scatterings with small quantities of test specimens. A
distinct difference in strength can also be found as between glued
laminated timber beams without key-dovetail comnnection in the ex-
ternal zone and those with key-dovetall comnnection in the external
zZone,

An allocation to the strength grades indicated in Table A21 of
the Burocode is being accomplished in Figure 70 as well.

Flexural strength of glued laminated timber subject to the girder
depth:

(a) mechanically sorted glued laminated ftimber girders

With regard to the still somewhat obscure connection between cross-
sectional height and flexursl strength with mechanically sorted
glued laminated timber girders, experimental studles and investi-
gations were carried out. For this purpose, 12 girders each of

" 3"-type glued laminated timber with a cross-sectional height

of 192, 288 and 608 mm have been produced and tested.

A1l test specimens were provided with key-dovetail connections in
the test zone since during the production glued laminated ftimber
girders without key-dovetall connections in the outside layer are
herdly being manufaciured.
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From the velues according to Figure 77 one can see that up to a
height (depth) of 608 mm the characteristic strength is not de-
creasing. Also the mean values for the modulus of elasticity which
sre required for the limit state of the usability are not decreas-
ing up to depths of 608 mm

(b) visually sorted glued laminated timber girders

Tn addition to the studies and investigations as mentioned in para
(a) hereinbefore, previous investigations performed with visually
sorted glued laminated timber girders have been evaluated. Up to

e depth of 800 mm the characteristic value is not decreasing. Only
at a depth of 992 mm the characteristic value will be diminished
by 6 %. The mean value of the modulus of elasticity is not decreas-
ing over the girder depth.

Schone /21/ has accomplished investigations into the influence of
the girder depth on the flexurel strength of glued laminated timber
beams. AS & result of the tests using beams without key-dovetall
connection, the power function which is teken as a basis in the
Swiss Code STA 164 was being verified as a tendency.

However, with key-dovetall comnnections existing in the test zone
no influence cen be determined. In the case of such girders, the
strength of the key-dovetall connection is of a decisive signifi-
cance for the meximum carrying capacity (bending strength) of the
beam. The mean bending failure strength is only slightly larger
than the mean value of the tensile strength of the key-doveteil
connection which is statistically covered by a great humber of
tests /21/. From the point of view of the actual production with
averege boerd lengths of about 2 m, the application of & depth-
dependent factors seems to be unjustified /21/.

Flexural strength of glued laminated timber subject to the moisture
of timber:

Phe influence of the moisture on the flexural strength should be
studied for e timber moisture of n =15 %. The tests have been
carried out by using mechanically sorted "M 3"-type glued lami-
nated timber with key-dovetail connections in the test zone (cross
section: h = 192 mm; b = 97 mm).
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The investigations and tests covered the influence forw < 15 %,
w= 18 % endwa = 24 %. The timber moisture ofcu 2 18 % has been
achieved by storing the glued laminated timber girders in the hu-
mid room. A typicel moisture distribution is illustrated in Fig-
ure-72 . It can be seen that after 146 days of storage with a cli-
mate of T = 20° C. and f= 95 % only the boundary zones are con-
taining the required timber moisture of u = 24 %. As for the timber
moisture of both 18 % and 24 %, 12 beams each have been tested.

However, in the heart the timber moisture is about 18 %. Figure
illustrates that up to a timber moisture ofw < 18 % no decrease
of the characteristic strengths is occurring. Only withm 224 %,
the strength is being reduced by T %.

The meen values of the modulus of elasticity in bending are de-
creasing with an increasing timber moisture (see Figure -73).

2.3.4. Characteristic Strengths

Table 72 shows the characteristic strengths as well as the mean
moduli of elasticity and shear moduli G for visually and mechani-
cally sorted structural timber and glued laminated timber. The
values are largely corresponding to the strength grades of the
Eurocode 5.

2.3.5. TFactor for Considering the loisture Content and the Load
Action Period

The factor being applied to take the moisture content and the load
action period into consideration corresponds to the value included
in the Eurocode 5 /5/ (see Table 73).

2,3.6, TFactor for Considering the Action of Aggressive lledia

Studies and investigations carried out in the GDR concerning the
influence of aggressive media have demonstrated that many chemical
agents and substances are exercising a strength-reducing influence
and action only in the boundary zone of the timber cross sections
(see also /24/). Timber structures are being used in the chemical
industry end in agriculture due to their high resistance to che-
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mical attacks.

It is recommended to take the action of aggressive substances on
timber into consideration by applying a special factor. Baid
factor is being explained in /25/.

It is being indicated subject to 3 stress degrees and the cross-
gectional size. The stress degrees are resulting from the classi-
fication or integration of available medis (gases, solutions and
solids) into ranges of aggressiveness,

With gases and solids, the moisture grade must be taken into con-
sideration when performing the above-mentioned classification (see
Tables 7Ya to 77 ) ).

—— e e S e T S S S R S S S S S S S S S S S S —

Timber has a distinct creep behaviour which must be considered with
the calculgtion of the downward deflections. The magnitude of creep
is mainly dependent on the kind of timber, the type of loading,

the degree of loading and the environmentsl influences.

An evaluation of the creep tests end investigations from the pu-
blications and of our own test findings resulted in preparing
initiel proposals as to coefficients of creep of beams subjected
to bending (see Table 75). The differences as compared with the
Eurocode are insignificant, In the future code, the velues of the
Eurocode will be taken as a basis,

2s5, _Celculation and Dimensioning (Design)

2¢5+1. Individual Structural Components

The calculation and dimensioning (design) of individual components
is lergely corresponding to the proper chapter of the Eurocode 5
/5/. Since no specifications concerning biaxial bending are in-
cluded in the Eurocode 5 and the CIB Code /4/, this part will be
dealt with anew teking into account the applicable TGL 33 135/01
standard specification of the GDR.

(a) tension in the direction of grain, see Figure 7Y
(b) tension rectangularly to the direction of grain, see Figure 7Y
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(c) compression in the direction of grain, see Figure -75

(d) compression at an angle to the direction of grain, see Figure 15
(e) bending, uniaxial, see Figure -76

(f) bending, biaxial, see Figure 76

(g) shear / solid timber girder, see Figure -7

(h) shear / glued laminated timber girder, see Figure '7'#

(i) combined stresses, see Figure -7§

(3) compressed members, see Figure -79«, 796 , 7

Since hitherto the creep influence of the timber has been left
out of consideration in the stability check calcnlation for com-
pression members (see Figure77a), special tests and investigations
were carried out at the Wismar College of Technology and a pro-
posal for the celculation of compression members was elaborasted.

The procedure (approach) comprises the stress calculation accord-
ing to the second-order theory at the pre-deformed member with an
increase in buckling due fto flexural creep for a period of 50
years (see Figure Z0 ).

Different stebility checks have been compared with one another by
plotting the stresses from the characteristic standard values of
the loads 6;,,)];( subject to the coefficient of slenderness .a (see

Figure 27 ).
Results:

- Curve 1 comprises the W-approach according to the GDR Code
TGL 33 135/01 /19/

- Curve 2 comprises the second-order theory according to the
Burocode 5 /5/ or Figure79a, respectively

= Curve 3 comprises the second-order theory according to the
SNiP Code /16/

- Curve 4 comprises the second-order theory considering the creep
influence according to the Wismar College of Technology /14/.

The investigations are being accomplished for sawn structural
timber of the qualily grade II or the strength grade C 5, re-
spectively. The ratio of loading selected concerning the perma-
nent load to the totel load is 85 %. The mean load factor Y‘G,Q
for this is 1.145. For the sawn structural timber, the related
eccentricity of ‘g: 0,006 and the material factor of g‘;ﬂ = 1.4
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have been selected.
For the load action period grade "long", the modification factor
is Ky q = 0.8 15/«

When looking at the developments as plotted in Figure 27, one
will see thet above A = 100 the curves according to the Euro-
code (curve 2) and according to the SNiP Code (curve 3) are almost
coineiding with the )-approach (curve 1).

Below A = 100, the curves 2 and 3 are more considerably deviating
or shifting towards the top which thus means that they are com-
prising a higher loadbearing capacity (stress acceptance) than

the () -approach according to curve 1.

Due to taking the creep influence into consideration, above jl: 30
the curve 4 is loceted below the W-approach curve 1 and is conse-
quently comprising e lower loadbearing capacity.

hs compared with all other approaches, the design method with the
creep influence (curve 4) is the most real one; however, it in-
volves an increased material consumption es compared with the (-
approach (curve 1).

Since no failure cases have transpired from the construction prac-
tice in comnection with the application of the (-approach over
longer periods of time, the exact method (curve 4) is being dis-
penged with and the stebility check according to the Eurocode 5
(curve 2) is being accepted.

2.5.2., Composite Structural Components

( Figure 23 to 28)
Glued thin-webbed girders and stiffened sheets (plates) are being

dealt with separately in Part 3 of the Draft Code.

Composite (i.e. built-up) compression members with a T, I or box

section as well as frame and lattice members are being calculated
and dimensioned according to the CIB Code /4/, pp. 55-65, taking

into consideration the TGL 33 135/01 Code, pp. 14-18.

In the case of composite components with mechanical connecting
meane (fasteners), the calculation of the effective moment of
inertia I p 1s being accomplished according to the CIB Code /4/,
p. 57, whereas the proper modulus of displacement (trenslation) K
is being calculated according to the Eurocode 5 /5/, p. T7 (see
Pigure 23 ).
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The calculation of bracings and plane frames according to the
Burocode 5 /5/ is being prepared for the practical utilization.
With regard to "bracings", see the Figure 25 .

2:5.3. Connections

The check calculation of connecting means (fasteners) according
to the Eurocode 5 is being improved taking into account the TGL
33 135/01 Code.

Figures 29 to 3-7 comprises an indication of the check for nails.
Bolts, dowels, wood scews, hexagonal bolts, special dowels etec.
are being dealt with analogously (see Figure 52 % .3éi)

3. Summary

To sun up, it can be stated that the calculation and design of
streutures made of structural timber and glued laminated timber
are being accomplished to a great extent according to the Furo-
code 5 taking into account the national particularities as inclu-
ded in the TGL 33 135/01 Code. With a view to facilitating the
practical application of the check conditions and specifications,
the formulae and factors extracted f£rom the Eurocode 5 must still
be handled and prepared to render them favourable for the appli-
cation.
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Compression in the direction of grain
(without buckling risk)

6&,0,(:1 s fc,o,d

Compression at an angle to the direction of grain

- o= 90%

<
65,90,a = ¥e,00 * £5,90,a

- ¢l= at random:

=
ﬁ—;.d"d = fﬂ|°’d - (fG,OQd - fﬁggo’d) sin o¢
- deformation:
6-:: 90,d
u = ° Aoand. * h
K1,90 . Feg—
Meanings:
K 90 factor taking into account the influence of the
Cs amount of loading 1 on the strength, acc. to /5/,
table 5.1.5.
K,,90 deformation coefficient acc. to /5/, (5.1.5. ¢ and d)
2

Figure 75: Caloulation of individusl components, compression
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Bending
<
- uniaxial: (z;’d = Kyney * Tnoa
- [ < ]
e 5m.d.y+ 5m,d,z = EKinst * Im,a
Meanings:

Kinst factor taking into account the influence of the
lateral deflection (tilting) on the loadbearing

capacity, acc. to /5/y (5.1.6. ¢ to e)

311 $11ting slenderness degree acc. to /5/, (5.1.6. b and f)

Figure 7€: Caleulation of individual components; bending



Shear due to transverse force

= for sgolid timber girders gyd glued laminated timber gilrders
with & volume of V 2 0.1 mt

o
Ty & Ky V,d
3

- for glued laminated timber girders with V > 0.1 m~7s

- @ 8 ® 4 @ B
Q = Ky * Kpa,v " Kaggv " K1 3P b Iyq

Meanings:
Ky factor taking into account the influence of the
stress concentration due to disengaging (notching)
on the & trength, acc. to /5/, (5.1.T7.1 ¢ Ho e)
de v faotor taking into sccount the size of the siressed
’ volume V on the strength, acc. to /5/, (5.1.7.2 ¢)

Kiis.V factor taking into account the influence of the
By trensverse force distribution on the strength,

acce to /5/, (5.1.T.2 d)

Ki factor tak into account the influence of the
irdeg %engt 1 on the strength, acc. to /5/,
5elaTe2 b

Shear due to torsion

ai,
Tbor,d = 1.2 *1y.q

Figure ’7#% celculation of individusl components; shear



Girder with a variable depth

- tension at the angle o to the direction of grain:
Ga,o0,d = %t,00 ° Tma

- compression at the angle o{ to the direction of grain:
Qn,,a = Fo,et ° Tn,a

Meanings:

ki oo conversion factor in the case of a rectangular
’ cross section, acc. to /5/, (5.1.9 &)

conversion factor in the case of a rectangular

Kool
’ cross section , acc. to /5/, (5.1.9 b)

Tension and bending

6'1:0(1 6-;11{1 <
-1r~J—Jﬂ—-+ el 1
t,0,4 m,d

Compression and bending

(without buckling risk)

65; 0,4 Csﬁ d
—f—'—-—'—+—-f—'—-=1
c,y0,4 m,d

Shear due to torsion and transverse force

635i1)2'+ q?tcr,dd = 1

! Ve

Figure 78 ; Calculation of individuel components;
combined stresses
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Stability check calculation

1 6c,0.4 1 On,a <
. 1’_:_;_ . 1!__3_ 1
Kc_ Cye0,d t 1{m_ myd

Meanings:
K, buckling coefficient acc. to /5/, (5.1.10 g)

K, buckling coefficient acc. %o /5/, (5.1,10 d)

Explanation concerning K , K,

K, end K, are being calculated only for the strength class C 51

In compliance with and by meens of /5/, tables A 2.1 a and
A2.3b it results as follows:

N
2 4 = 24 =—5 B
myk mm o,k _ 340
Cjy0,k
£ = 21,5 iy
c,0,k *2 mm 1) = 0.006

The following applies to the limit slendermess RG=

2
‘Tr ° EQ,]{

Oﬁeu,k = ¥o,0,k *® | P

E
thus resulting therefrom: A; = I * |/ —g=&— = 57.9 ~58.

0,0,k

The following applies to the slendermess

mu,k & sz_go.k
o kz e )° 58 =
e )
C O'I 2 .;l 2 6 o
Km =R E ) :,:,2 - = KB G-BB“) ziolg

Figure 77a: Calculation of individuel components;
compressed members



buckﬁc}‘?_g lengfh Levit = ﬂ'l ------
static (stability) system B static Cstability ) system | P
/ it
// -
— 2 '-:?
L L |, il o
1 I L | ] L | )J& 4 -—"‘3
< > | ©
|
-f'ar lo = lu N
L T
| | E"Ia
A Ny . 3
! S
| o
| i 4 Jnner {rame corner
] - laterally supported [crit = lu,to
& ~ not (aterally .s'upfor_ied
Cﬂﬁ-é
. LA
. =y
Y
L {
u<07L:| 08| | for +
luz0?L:| 1 015L =h = 0,51

F{‘gure 196 :

Caleulation of individual components ,
buckling Length coe(Jicients B ac. to /13/
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Compression

-
fi;,c,d = Kg,1 £ e,0,d

Compression with bending

63; 0,4 Czn d <

 suraar S PV 1
cs1 ° c,0,4 m,d
Meanings:
K, 4 compression factor acc. to /27Z/ (5.1.T7 b=c)
¥

Figura’79¢ﬁ Calculation of individual components; columns



Stability check calculation:

. o 2B
( 14 M '201'11} . K?) T ﬁ fﬂ’o.d

Nd
L% .
Meenings:
n - M- A
emount of eccentricity m=m o+
m, « random eccentricity m = 0.1 + K;_
K, factor, K, = 140 for siructural timber of the strength
elass C 5 with a rectangular or square cross section
M moment increasing the random eccentricity
M=XN"°2a 6
« A
!2 ant4 enlargement factor 'Zcrit = IZcrit ( e;-d )
d
6’ rn-?._ Eo,d

6&11,& Eula!l'." 8 stress Bu|d. = —F_

ET;u & A
K long-term factor K = K 2
¥ 4 4 Ne,a

NG,& pemanent compressive force (stress)
r heart (core) dimension
E [}
E, g design value E,a = osk__Tmod,1
? ?
Ju

Figure 20 s Method for the design of compressed members
being exposed to a buckling risk by adopting
the second-order theory with creep influence
acc. to / 13 /



A Conditions :
Mg FK 1 and 2 %)
A
=0 LK+ long **)
() |\
10 !

+* LK .« 085
\ Gk + QK

9 ‘\ \\ fé‘e = 4,145

\ \\, ¥ ¢ ot

@

@

1-\-\
3 \\~
NP

7 \ “\\
\x ?‘\\ /"‘/@ w - approach

Nd sawn structural timber

of the ual,'{;r class (6k) I

K or strength class C5,
respectively

N
fm,k' 24 mm?

- 24,5-”—

feox par

N
Eox = 7310 omz

Kmod,1 = 08
f” = 4"4’
n = 0,006

Nk o admissible Gd il
A w

second - order theory acc.
to Eurocode

Nk . fcod- - Ke

A J‘G"G

Second - oroler Uwogv ace.
to SniIP (L/ssR Code)

Mg_,Cc.ﬂ,d_l
A

fG‘;G

Second - order theor
with creep influence

Nk _ [e,0.d
2 \.\ / A " Yae (M¢m -7y k},)
NN
8 \-\\
S "-_-.,M
Ui
o 50 Aoo 450 200 250 A (-)

& ) FK « moisture class #% ) Ui = load action petiod class

F{gurg 24: (Comparison a,[' di'("{"armt £fabfff'|f/v check

calclilofions



Saddle roof girder Page 28

C Y, ke
I

Bending: Gm,d = fm’d

Tension perpendicular to the grain:

‘ ]
6%,90,4 = Kvo1 * Kais * 4,90,4

Meanings:
K, o1 volume fackr acc, to /5/, (5.1.11 g)
Kiis distribution factor acc. to /5/, (5.1.11 h and 1)

5;1: 61:,90 stresses acc. to /5/, (5.1.11 e end f)

Arched girder

’,;-5}'

tangen t Pol'n(" s

Bending: Gm,in,d £k, 0,4
Tension perpendicular to the grain:

‘ L]
51-.,90,& = Kyo1 ¢ Kags ° £4,90,4

Meaningss

K. factor of curvature acc. to /5/, (5.1.12 b and e)
K o1 volume factor acc, to /5/, §5.1.12 1)

Ki1s distribution factor acc. to /5/, (5.1.12 j and k)

i
6m,in,d stresses acc. to /5/, (5.1.12 d and h)
£,90,d

Figure 22 ; Caloulation of individual components;
gaddle roof girder and arched girder



type. 1 f,)/Pe 2 , ﬁ}ff:& 2 t)/f:eﬁ ------
| bw [ I,bwr fzwr bw
L /A /Mt% /ﬁ,é |
7RV Y G2 gY  EANAY
JBL NS {
Y ITINT 3 2 N NE \I\
— . -~ o g—: o < T A — k-
p N ;N e i S A Pl
AW A7 N .o il
! z I P
2 2
?ref = ?o ¥ 3"( ‘}tot - S(o)
Meanings:
Efef effective moment of inertia asbout the Y-axis

(]
Ttot

>

.

o H =

gum of the inherent moments of inertia
total moment of inertia

efficiency factoxr 8‘: 1
1 ‘n’zAf = g
+

12 * K

-5

flaenge cross=sectional area

modulus of elasticity

effective span

spacing of the timber fasteners pushed into one row
modulus of displacement acc. to /5/, page TT

Figure 2% : Celculation of built-up (composite) components;

oross sections with mechanical timber fasteners



Bending:

In this

- the check calculation conditions acc. to Figure 7€, and

commection,

-~ the cross section wvalues acc. to Figure 2.7
are applicable.

Meanings:

Eﬁn’d

Figure 2

degign value of the sgtress

For cross sectione of the types 1 to 3 acc. to / %/,

(71-5 - 13)
For type 1:

M
d_ .,
= lgw,ﬂt,dl A

6;,d
Mg
Foxr typeﬂ 2 and 3: fz;.d = l(y;’ult’dl =‘ﬂ?;; .

design value of the strength

_ fm,K or Kﬁndgi : i = 1 ) 2

m,d Bﬁﬁ

characteristic value of the strength acc. to /5/,
table A 2.1 a

modificetion factor acc, do /5/, table 3.1.3.
materisl factor acc. to /5/, table 2.3.3.

¥ s Caleuwlation of built-up components; bending

hy
By

2



Maximum shesr

In this connection,

~ the check calculation conditions acc, to Figure 74, and
- the cross section values acc, to Figure 23

are applicable.

Meanings:
"-L'; design value of the stress

For type 1 cross section:

For type 2 cross section:

v (h, + hg)
Ty = mxTy = gl (140 2 e o)

For type 3 cross section:

v (h, - he)
T:i = mEITd = efﬁ (T.Af—h—‘-'-q-—é—h;—+%Awhw)

acc. to /¥/ (7T1.14 - 16)

Figure 25 : Calculation of built-up components; shear



La

|
2. ¥ 4 i’
71 %
y A v A
<
Pa = Porit,a

Meanings:
Fa design value of the fdtal compressive load at the

spread compressed member
F orit,d design value of the buckling load of the spread

’ compressed member
F
crit,K
Forit,a = "'“—""‘”‘-dc- » Knoa,1
M

F orit,K characteristic buckling load

Ferit,x = Ko * To,0,k ° Atot

Apog = B4
K, buckling coefficient acc. to /5/, (5.1.10 g) for

ef

n’ef effective degree of slenderness acc. to / ¥/ (T2.3)

Figure 26: Calculation of builb-up components;
spread compressed membexrs



tyP":A type: 2 Page 33

.Qx‘gi 3;(—;— ------
—_—s  —= —_ e —p=
. - e T =

o 4

t P Sy

= —— —p— - S
a4 ad,
21 1
aaq a4

The shear braces must be checked for the following shear
forces T according to
Figure -76 and Figure 7 -

- type 1: Iq = To,d
- type 2: Tg = 0.5 mo,d
Meanings:
T.a design value of the shear force
]
Vg ° 1+
] E'_,q
Vd design wvalue of the transverse force
v. - & Bmod,1
. f
M
Vx characteristie value of the transverse force

acc, to / %/ (72.5)

Figure 2‘-};
Calculation of built-up components; spread compressed
members



-‘-—
-—n
9 F=g-a / o
D — — — — — | o S /// -
& o ——

PP = —— — — O—) —= =— —0/ =2
5 0= e
A5 -—
/ =
e 0 b
TN tN fN "

LH‘___-__-____V,-r'_"‘*H____)
rn truss
ne>N
q =

1 Kb,r,a : I{b,.:v,,m

Meanings:

q distributed lateral load per unit of length due
to stabilization;
it is acting in addition to the external loads
(e.g. wind)

7 N acc, to /5/5 (5.2.6 b)

Ky, 2,1 acc. to /5/, (5.2.6 g)

Figure Z8: Caloulation of built-up components;
gtiffening braces
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Nails being stressed perpendicularly to thelr axis

E
} il
4

é

For each nail:

Meanings:
Fla,d

Ria,d

$u
1y
min 11

Knod, 1
nia,K

r.p

Figure 29:

<
= f
Fla,d Rla,d torbggnnections of timber with

1.25 Rla a for connections of sheet
’ steel with timber

<
Fia,a ©

design velue of the loading perpendicular to the
nail axis

design value of the loadbearing capacity perpendi-
cular to the neil axis

1y

Rig,a = ’ Knod, 1
’ min 11 X'M #

materisl factor acc. to /17/

depth of penetration

minimum depth of penetration

- for round nails: min 1, = 6 d

- for grooved and threaded nails: min 1, = 4 d

modification factor acc. to /5/, table 3.1.3.
characteristic loadbearing capacity perpendicular

to the nall exis

. aB
Rigg =K° ¢

nall dismeter
parameters acc. to /5/, (5.3.2. b and c)

Calculation of timber festeners; mnalls



h L L'h,

NN

; <
For each nail: Fa:x:,d = Rs.-z,d
Meanings:
F design value of the loading in the direction of

ex,d shank

Rox.d design value of the loadbearing capacity in the
' direction of shank
Rax,d = Ra.x,K for round nails.
Round nails must not be subjected o a long-term
loading!
Rox K
Riwa = — = « K o4 9 for nails being not
X, . ’ round, grooved and
threa&ad, nails.
Ry characteristic loadbearing capacity in the direction
6%y of shank
L ] -6 2 L ] L ] -6 2 2
Reg,x = 18° 107 ° 02 .a+n+300¢ 10" §°.4

for round nails;
otherwise acc. 1o /5/, (5+3.3. 85¢)

? characteristic bulk density (5 %-quantile), kg/m3

Figure 30 : Caleulation of timber fasteners; nails



Combined stressing

For round nsails:

F F
ax,d + la.: < .

ax,d la,

For grooved and threaded nails:

F e F 2
a.x,d) i la,d < 4

Ra.x,d Rla,d

Figure 27 3 Celeulation of timber fasteners; nails



Wood screws belng stressed perpendicularly to their axis

L /.T\ i L /!\ 1
L s S S 1 B
I A lb" l ’dj i"I
| L« 7 | Sl
i —f—t | 3
I 1 l |
i l
For each wood screw: F -] R
la,d la,d
Meanings:
Fra.d design value of the loading perpendicular to the
&y wood screw axis
Rio g design value of the loadbearing capacity perpen-
la, dicular to the wood sorew axis

1 Rig.K

PR, = S
Rla,d min 1, ?& Kmod,1

Ria.% characteristic loadbearing capaclity perpendicular
B to the wood screw axhs

- acc, $0 /5/ (5.3.7. a,b) for connections of
timber with timber

-~ acc., to /5/ (5.3.7. d) for connections of sheet
gteel to timber

11 depth of penetration
min l1 minimum depth of penetration; min 11 = 4 d1

d, external thread diameter of the wood screw

8~ﬁ material factor acc. to /17/

Kiod. 1 modification factor acc. to /5/, table 3.1.3.
?

Figure 32 ; Csaleulation of timber fasteners; wood screws



Stressing in parallel with the flat connector (dowel)

tightening screw

g |
1 .t AT I | | |
I | — . | | 1
| - I -
| *
lg L4 L
For each flat connector: Py € R,
Meanings:
s design value of the loading in parallel with the
flat conneoctor
Ry design velue of the loadbearing capacity in parallel
with the flat connector
R . o0k 45 ¢ B (1)
c;0,4 EL . Kﬁod,1 -
M
Ry = _Elﬂlﬂi., K, 1 b (2)
,ﬂ‘d g’ 0&,1 * 1 "
M
R characteristic compression strength of the timber
€50,k mcc., to /17/
Ry 0.k characteristic shear strength of the timber acc.
Yo to /17/
t1 depth of penetration of the connector; t1 = 15 mm
1, fore-timber length; 14 = 8 t1
$u material factor acc. to /5/
Kﬁod,1 modification factor acc. to /5/, table 3.1.3.

Figure 33 3 Calculation of timber fastemers; flat connectors



Bolts (studs) and connectors (dowels) being stressed perpen-
dicularly to thelr axls

(continued)

S

t-‘;'b'a
d

KCK-:" P
Kcﬂ,Q

{u
Knod, 1

characteristic bulk density (5 %-quantile), kg/m’
timber thicknesses, mm

bolt (stud) diameter, mm

factors taking into account the influence of the

angle as between force and direction of timber
grain

_ X90

K 1 K = . -
o1 * Tol,2 KBO ¢os£a6 + ainzcc

" -1-5
K90 = 0,32+ 10 4d

material factor acc., to /17/

modification factor acc. to /5/, teble 3.1.3.

(b) Connections of sheet steel with timber

Lateral steel butt straps:

Ry

is to be calculated with t1 = t2 = timber thickness

Central steel butt strap:

is to be calculated acc, to /5/ (5.3.5. d=f), (5.3.5. f)
to be multiplied by 1.4

Figure 2% i Calculation of timber fasteners;

bolte (studs) and connectors (dowels)



Wood screws being stressed in the direction of their shank

For each wood screw:
F ¢ R
Ex.d E..‘.E,d.
Meanings:
F design value of the loading in the direction of

ax,d shank

design value of the loadbearing capacity in the
exyd  girection of shank

R
ax, kK
Rox,a = K— * Knoa,1
M

characteristic loadbearing capacity in the direc-
ax,K tion of shank

Rygx = (154068 8 (-

effective length-of thread (within the timber com-

191‘
ponent to be attached)
d screw shank diemeter, mm
91{ characteristic bulk density (5 %-quahtile), kg/m3
X'M material factor acc. to /17/

Kpod. 1 modification factor acc., to /5/, table 3.1.3.
b

Figure 35 : Calculation of timber fastenerg; wood screws



Bolte (studs) and comnectors (dowels) being stressed perpen-

dicularly to their axis

(a) Connections of timber with timber

|
|
|
X X
I
T
!
1
3

-Jtt%r_fit_ talda] ta
N E— — ks ol
For each bolt and/or connector: Fy - R4
Meanings:
F design value of the loading perpendicular to the
d bolt (stud) axis
Ry design value of the loadbearing capaclity perpendi-

cular to the bolt (stud) axis

+ &

R = ®

d d,1
M oG

R characteristic loadbearing capacity perpendicular
LS to the bolt (stud) axis acc. to /5/, (5.3.5. b=f)
For esingle-shear timber fasteners:
RK = 0,2 = fb,K ( K“’.I t.l + Ku,z ta ) d
fp K bolt-bearing property (pressure):
?

£, x = 0.075 g (upe)

connector-bearing property (pressure):

fyx = 0.09 §y (a)

(to be cont'd.)



Special connectors being stressed perpendicularly to their axis

tightening Screw

sk % * :
|
—
e T I A [ S——
- |
—{ T |—r“"r_——|l
X % X% '
az aa a4 a3
For each special connector: Fd.'ﬁ Rd
in conmnection with struetural requirements concerning the
amount of min#’ d, a1, 8o
Meanings:
Fd design value of the load perpendicular to the
axis of the special comnector
R design value of the loadbearing capaclty perpendi-
d cular to the axis of the special connector
By
Rg = _K" « Kpoa,1
M
Ry characteristic 1oadbearig§ capacity perpendicular
to the axis of the speci connector, acc. to /5/

XﬁM material factor acc., to /17/

Knoq.q1 modification factor ace. to /5/, table 3.1.
]

minA minimum cross section of the timber components
to be connected, acc. to /15/

d tightening screw diameter acc. to /15/
aq 3 8 spacings of the speclal comnnectors acc. to /15/

Figure $§ : Caleculation of timber fasteners; special
connectors (lay-in connectors, bolted connectors)



Page_44

8TBTI9]
-8 859Uy JO Surisys
2661 epoooIny =U00 SUOTLONILEUOD
8Uq3 puB 8pOp TePO HID pus sTBTI9j8U JuT
a7 YITM AjTWIoIUoo -I98UTIUS POsSBg-DPOO]
SPTM JO QUSWUSTTAEIET fTOTAONILEUOD IBQWE]
g8INLONILE XOq
~WEq (9TX0}STY) Juf
=18TXS JO UOTL0NILS
L66L saeafl Luew -ucoex puw Iiedex
Z0F PISTF BTUY UT JO 8318\l TBINJONILE
Furtrersxd soueT.redxs 2yl Jo sfsiTsuy
974 JO UOTLBZETBILUSD fTWOTLONIFEUOD ISQWELY
apoooany UITeep TBINLONILE
0661 913 PuB 8POD TOPON HID PUB TOTLBTOOTED
a3 Y1TM LLFUToIUu0D tewagsdls SurIBaqpPBROT
OPTM JO QUSUNETTA81EH {TOTAONILEUOD IOqWET
(xwek)
uotleTdwod
70 ®28( aaT0elqQ 8T4TL 3x8d

epop UFTSO[ TOqUE] WID oIngng o3 JO S3IBI P L 8 T A B I




Table 2 ¢+ GDR Standard Specifications related to the
new GDR Timber Design Code which must be re-
vised within the next years

EEEEEEEEEEET ﬁut:====f===============1__==1:====tﬁt:=ﬂr‘—u============
GDR Stan=- Draft Comple=- Objective
dard Spe=- dated Title tion of of the
cification (year) the plan- | revision
(TGL) ye ned revi-
sion(year)
Timber constr- Aﬁproach to
uction; Build- the inter-
ing components n ational

33136/01 1987 |of glued lami= 1992 trend in the

nated timber; teating of
Technical spe- finger joints
cifications and beams
Timber constr- Approach
uction; Build- to the in-
i?g eomponizia gerngtional
of glued lami- ren

33136/02 1978 |sated timber; 1293

Quality control

in the produc-

tion

Bridges in Design
traffic con- basged on
struction; limit

42704 1986 |Timber bridges; 1995 states

Calculation and

gtructural de~

glgn

Structural Establish=-

timber; Sorting ment of a
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Table 5 : Load fact

ors acc, to /6/

Kind of load Load factors 1
Dead load 0.8 vvs 0.9 2) 1.1 ... 1.3
0.82 vun 0.9352) 1,065 ... 1.18
Live loads in residential 1¢2 oee 1.4
and public/cammunit¥ 3)
buildings and structures
Live loads in industrial 1e2 ses 1.4
end agricultural build-B)
ings and structures
Loads of liquidE in 160 sae 1.1
pipings
Wind loads -’ 1.2 vee 1.3
Snow loads 1.4

1) They epply only to the limit state of the loadbearing
capacity (GZT); as for the limit state of the usabili-
ty (Gz¥), ¥ = 1.0 1s applicable 1f no particular
specifications are fixed.

2) To be applied 4f the reduction of the loading should
have an unfavourable effect.

3) Additional values are indicated in /6/.
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Table 5 : Combilnation factor acc. to /6/

========ﬂ=ﬁm==:===ﬁﬂ;Fn;ﬂﬁ3-_-&‘.'-t:==!===================_=========
Load combination Number of the short-term
loads ."V
1 1.0
Basic combinationﬂ 2or 3 0.9
> 3 0,8
Special combina- > 1 0.8
t_ion?)

N meximum load, without instantaneous load

2) maximum load, including instantaneous load



nnnnnn

Table & : Comparison of the partial safety values
for actions as applicable in the GDR and
acc, to BEurocode 5 /5/
| =ded—t—F— 4§+ § + § 3= Fﬁ========3—Tﬂ===============:I:#ﬁgﬁﬂ==========ﬁ====
Permanent Partial safat{ values in | Partial safety va-
atiens the GDR by reliability lues in the Euro-
8B40 ?Té classes acc. to /6/ code 5 ace. to /5/
I [II QI |IV v +) ++)
- smallest
foect 1.0 1-0 1-0 1-0 1-0 1.0 1-0
- unfavourable
effect >1.20(1.18 1.10[1.05} 1.0 1.35 1.2
Variable
actions %
- one with its
characterig=-
tlic value }1.54‘ 1-47 1-40 1-33 1-26 145 1-35
- one with 1ts|
accompanying
value 1.5 1435

+) normel partial safety values
++) reduced partial safety values 1)

n For single-storey structures with a medium span and
only occasional utilization. This corresponds %o the
reliability class V in the GDR.
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Table 731 Modification factor ,
"] ong-term behaviour" for the limit
state of the loadbearing capacity (GZT)

q 88 to

BH = structural timber
BSH = glued laminated timber

For air temperatures of 35°C ¥ 1 = 50°C
class FK 1, X‘;m shall be multiplied by 0.85.

=e ﬂ::=====:tﬂ=T==-gﬂ===============-pl::ﬂ====== e EEEEEEE
Moisture clasags (FK)
Time class FK1 + FK 2 FK 3
BH BSH BH BSH
A 0.85 0.8 0,65 0.4
B 1.0 1.0 0.75 0.5
(i 1.2 1.2 0.9 0.6
D 1.3 13 1.0 0.65
Meaning of the abbrevations;

end molsture




Table 4?4: Modification factox g"'i 4 a8 to aggressive
media" for the GZT and C’%ZN 1imit states
for structural timber (BH) and glued lami-
nated timber (BSH)

The kinds of the media are %rouped into gases, solutions
and solids. By considering the criteria as_to conceniration
of the medium concerned and the moisture class, the stress
degrees (BG) I, II, III are obtained:

Hizers Jamree Bxplenation
BG I Not or slightly aggressive
BG II Moderately aggressive
BG IIT Highly aggressive

Table 7Yf: Modification factors gbd 4 for aggressive
?
media subject to the timber ocross-sectional

Note: Minimum dimension of the timber component with stress
degrees BG II and BG III: 40 mm 2
Minimum cross-sectional area: 4,000 mm

Approved timber preservatives do not exercise any

aggressive influence (action) on the timber. The

value of the modification factor is equal to

8"«1 g =1 when using efficient linings or coatings.
b

Cross=-sectional size
Stress degree Factor
(BG) (10° m®) fa,4
BG I 1:0
BG II < 9 0.75
< 30 0.85
2 30 0.95
BG III < 9 0.65
= 30 0.75
£ 30 0.85




W

Page_

s IT II £V

IT IT I eV

I I L LV
€ ud ¢ Ad A F faTATesorITe
888 IO aIMNYITETOMN Jo afusy
mmmmmlhah gaaafep eIl 24L ® H q® H

109 Suraitmours HmauMEu TOT]

~BIlU80oU00 B YiTM dnox? suy
W““““" Mt

¢

6 eaoqmlg °** L | L *°* 20% (eupzoTuo) %10 °9
oL eaoqe{OL °** L | L °*°° G0°0 (epTIOTUo uwsSoxpAW) TOH °6
Gz saoqm|GZ °*** G | § °** L0 (epTxX0 OTI3TH) CON
-looz *** oL| oL *** 20 (eprxorp anydme) %08 °¢
- - Q2 **v g% (®TUoumrs) tan 2
- - 002 *** I (epAqepTemror) O°HD °I

€V 2V (R

LaTATEs9I8Fe Surswaxoutr *svh

—— |

gosed xoFy L9TATssexf3e Jo sefusy

“th.m IT4%8

geged I0T

gs9x39p sgoIlE

L£9TATEs8X83% JO gofusy



Table 7Y Stress degrees for solutions
====E=ﬂ:‘:ﬂ,-"-‘E========ﬂ=l=ﬁ==_========= SRS EEEEEES
[ Concentra~ | Degree |Stress
Group Solution pH~value tign%g?tha of gis- degree
solution socla=-
tion
Acids nitric acid | below 2 |up to 5 high 11T
HNQ&_ ebove 5 11T
hydrochloric ug to 5 high III
acid HC1 above 5 IIT
sulphuric ug to 5 medium | I
acid HyS0, above 5 / I /
above 15 III
acetic acld 4 above 15 low I
CoH,0
4-2
Bases soda lye ug o 2 high IT
NaOH gbove 2 | TLE
potash lye above 13 ug to 2 high IT
KOH above 2 11T
ammonium hy- up to 5 low &
dwxide NH40H above 5 II
Selt so=- | chloride so- ug to 10 medium | I
lutions | lutions: 7 above 10 11
KCl1, NaCl
sulphate so-
lutions: ug to 10 medium I
NEESO4 (Glau- above 10 IT
ber's salt)
(ammonivm 5 up o 40 +
sulphate)
(Organic | ures
GOEPOHII&) co (N-HE)E 2 up to 40 H 32
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Industrial Code Specification December,
1989
Timber Construction 7
GDR Loadbearing Structures GL
Calculation Structurel Design 33 135/04 E89

Table of Contents

1. Introduction

(Purpose and scope, asgumptions, units, symbols,
definitions, referente documents)

2, TFundamentals for draft and design

(Basic demands and requirements, definitions and classi-
fications, design requirements, durability, particular
regulations for timber structures)

3. Building materials
(Structural timber, glued laminated timber)

4, Limit state of the usability
(Deflections, vibrations)

5. Calculation and design
(Individual components, built-up components, fasteners)

6. Execution and supervision
(General assembly, transport aend erection)

Figure -7 : Arrangement of the Code
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struclural timber |  Page 70
A00 % (340 spemmmﬂ

Rms% 26,8 N/mm®  (all non- classified specimens)
b , P
visued sorling ( knotliness efc)

Il R o

qualily class T quality class I quality elass (]
34,0% &6 % 23%
Rm, 5oL ¢ 29,¢ N/rnm? 26,4 N/.rnm? 239 N/ mm?

R ———— L PN T e —_—

varianl 0 a) and b) mechanical Sorling acc. o fnolliness + modulus of
X e'fnsz’ir:;'{)f

]

strength class I strength class T Slrength class T
s 50/ 32%
Rm 5% = 46,3 N/mm® (15¢) 27,8 N/mm' (4,08) 20,4 N/ €0,64)
non - loadbearing range : 1%
variant 2

variant Z I-—-_____
/ 1‘--_---__“'-—-.--.,_
) R R

.ffrenjth clasi T strength class I .5‘:'/:3;19!!: chss T
19,4 Ve 277 % RS H
Rinys* = 46,54 Nmm® 87,42 Nimm? (4,4) 25,04 Nlm® (4,46)

(1,56)
non - loadbearing range: 26,4 % [ Rm g0 = 19,89 N/ mm®]

varianl 3 variant 3
@
‘/ l = e 5 e i
slrength class I strength class I strength class o
21,3% v 39,9 % 34,87%
Rum, 5% 46, 42 Nimm® 25,55 N/mm’ 24,37 N/mm?
( 4,56) (435) ¢ 1,02)

non = (oadbearirg range ; 62% [ Rmsy = 1571 N/mm?]

F;jar!- 4: Sortin G-H"Mf with struclural ¢imber g bzndiry slress ) derpgndina
on ﬂvc selected class limits
¢ )= value » ratio tothe Rmsw— value of the qualiy class
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neded ‘87 | |(’“r e rir ace. fe mechanical
Lo+ P ; ,' :‘"ij,] sorling
||'m,e]
P .y 178
296 (30,6) [rg« B
4 = [ce~
(5« G ¢ 239 285 L
ol ¢ o 1 -
¢ (19,7) Eao 1 tgg.o] (19,1) l g At E_
C14:4) | 49,0) ¢ a,0)
(Visual_groded K machin¢ graded )
T ties of the 3 pasamelric
- % = gquanti e 3- paramelric
Weibull' distribution acc. lo  GDR Code 7T6L 3873:1/03
vV = variation c:mﬂ':’c:‘znf , %
( )= maximum / minimum value
[ 1- slrength class acc. {o (wocode 5, drafi OV,
annex 2
Test Dsi
; i 50 P 4
arraryamznt 1350 L. * ‘l' A
Test

condifions :  {emperature  of 20°C
moisture ceontent 8, .. A3%
best duralion {'mm 9.8 minules

Fv_’gure 5: Bending Sfrgnﬂ”? r:{' structural limber  cocled

acc. to varioiis sorlitg  procedures
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F.-_'gure 7: Camf;rgs.sian sfrmgfh of sawn coniferous  timber

in paraliel with the grain
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TaL 17~ 0767 |
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components |
F II.
@k IL
(KAR »0,33 2 0,5)
F I o
GKI
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variant 0 a) old : €000 9000 12000 Em (_N
b) new: V000 9500 1700 mm?
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Figure 8a: Bulk density of sawn c:am‘['eraus timber ( stiuctural timber)
sorled visually by quality classes (6ic)
.S'Fe:cimens 1 Wismuar , 1987
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Figure 8b: Bulk densily of sawn coniferous Limber
(struclural limber) sorled mechanically
b/y sﬁurlgih classes CF)
Specimens Mismar, 1987
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bending strength
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¢) tlest values (A4974) , visual sorling
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Figure 43 :  The modulus of elasticity in bending (-n
subject to the timber moisture w with
glied Llaminated (imber (BSH M3)
girders.
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Tension in the direction of grain

-
6s,0,a = Ti,0,a

Meanings:
ffk’o’d design value of the stress
rt,o,d design value of the strength
f L]
£i.0,d = £,0,K ¢ Xmoa,1 , i=1+%04
T
where
f5,0,K gh%{acﬁagiﬁtio velus of the strength acc. to /5/,
able s 18

K. q.4 modification factor acc. to /5/, table 3.1.3.
: ]
‘Iﬁ material factor acc. to /5/, table 2.3.3.2,

Tension perpendicular to the direction of grain

-
fj%,go,d = Koo1 ° Kais © ft,go.d

Meanings:

Kool factor taking into account the influence of the size
of the stressed volume V on the strength, acc. to

/5/5 (5.1.3.D)

Ksis factor taking into account the influence of the
stress distribution on the strength, acc. to /5/,

(5.1.3.2)

Figure 7Y ¢ Calculation of individual components; tension
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