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1o Introduction

With a view to determining the influence of the girder depth on
the bending strength of glued laminated timber, experimental
investigations and tests are being carried out. It is the objec-
tive of these tests and Investigations $o £ind out data end in-
formation concexning the gpplication of the “depth dependence"
modification factor k; (depth factor) for glued laminated timber
(abbreviated hereinafter referred to as: BSH in German or GLT in
English, respectively).

2, Objective of-the experimental investigzations

Due to the interrelation or comnection between the girder depth
end the bending strength of GLT girders which is yet obscure,
experimental investigations are required. Publications by Ehlbeck
end Colling (see the bibliographical references /1/ and /2/) are
verifying that in the case of GLT girders with which the fallure
was to be attributed to a key-dovetail connection or "finger
joint" (abbreviated hereinafter referred to as: KDC in English
or KZ in Germesn, respectively) no dependence of the bending
strength on the girder depth could be determined. The bending
strength of the GLT girders was within the order of megnitude of
the tensile strength of the KDC.

Thus, asccording to this the introduction and application of a
so-called “depth factor" seems not fto be justified.

The bending strength of GLT girders is being influenced by two
independent factors, i.e. the timber strength and the KDC
strength.

A stricter visual sorting is not influencing the KDC (or "finger
joint") strength.

Only & mechanical sorting based on the bulk density or the modu-
lus of elasticity of the boards is likely to provide increased
KDC strengths as well,

Below the girder depth of 500 mm, the bending strength of the
GLT girders being free from KDCs in the zone of maximum flexural



Page 2

tension is decreasing (see /1/ and /2/).

Above the girder depth of 500 mm, there is no considerable de-
ocrease in bending strength.

With GLT girders the KDCs of which are faeiling, no interrelation
petween bending strength and girder depth is being determined.
Tests showed that GLT girders the KDCs (“"finger joints") of which
were failing had about the same bending strength with a girder
depth of °330 mm as girders with a girder depth of 1,000 mm.

Schvne /3/ has investigated and tested the following two types

of GLT girdexs:

§A) girders being provided with a KDC within the zone of maximum
flexural tension;

(B) girders with which the zone of maximum flexurel tension is
free from KDC.

With the type (A) girders, the failure of the structural component
was always occurring within the KDC area. The mean bending strength
of the GLT girders is approximately equel to the mean tensile
strength of the KDC. Consequently, a stremgth-increasing over-
lepping effect to be expected due to the KDC staggering can there-
fore not be verified /3/.

Since in the menufacture of GLT girders at the glued wood constr-
uction enterprises the location or position of the XKDC ("finger
joint") is a random event and the average length of the machined
boards is hardly emounting to more then 2 metres, already with
girders heving a length as from about 6 metres the type (A) pattern
is the normal case.,

However, also with shorter girders the probability is very large
that KDCs (“finger joints") are located within the heavily stressed
gone.

Pherefore, from the aspect of the real production of GLT girders,
the application of the "depth factox" is rejected and the tensile
strength of the KDCs is being regarded as the decisive feature.

Teking into account the data end information irdicated in the
publications concerned with regard o the dependence of the bend-
ing strength of GLT girders on their depth, specific experimental



studies and investigations are being accomplished. In this con-
nection, the following two grades of glued laminated timber are
being considered (see Figure 1):

"BSH O"-type GLT
- the layers of boards are being sorted visumally;
- the position of the key-dovetail connection (XKDC) is random.

WRSH M 3"-type GLT

- the layers of boards are being sorted mechanically;

~ the KDC (“finger joint") is located within the zone of maximum
flexural tension.

3. Description of the test specimens

3.1, GLT girders of the "BSH O"-type grade

For the short-term tests, the "BSH O"~type girders as shown and
described in the Figures 1, 4 and 5 are being used.

The layers of boards of the "BSH O"~type glued laminated timber
girders consist of sawn coniferous timber (pine) and are being
sorted visually according to the knotitiness into the quality
class GK II as follows:

- individual knots according to Figure 2;
- accumulations of kmots according-to Figure 3.

The glueing (bonding) of the layers of boards with one eamother
as well as of the KDCs (®finger joints") is being performed by
using a "Plastasol T, 47 Nv-type phenolic resin bonding adhesive.

The position (place) of the KDC is at random. The keg-dovetail
(“"finger joint") length is 20 mm. The distance of the KDCs (dove=-
tail steggering; in German being abbreviated as KZV) between the
18t end 2nd layer of boards (see Figure 4) is being guaranteed
with en emount of KZV = 250 mm.

The equilibrium moisture of the layers of boards after the manu-
facture amounts to ) & 12 %.
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32 _GLT girders of the "BSH M 3"-type grade

For the short-term tests, the "BSH M 3"-type girders as shown

and described in the Figures 1, 4 and 6 are being used.

The layers of boards of the “BSH M 3"~type glued laminated tim-
ber girders coneist of sawn coniferous timber (pine) and are being
sorted mechanically according to the modulus of elasticity in
bending and to the knottiness into strength classes as follows:

-~ external layers (see Figure 1) are falling under the strength
class F II
(E 2 9.500 N/mm2; individual knots according to Figure 2,
accumulations of knots according to Figure 3; see /4/);

- internal layers (sée Figure 1) are falling under the strength
class F III
(B 2 7,000 N/mmz; individual knots according to Figure 2,
accumulations of knots according to Figure 3; see /4/).

Decisive for the allocation to a strength class is the unfavour-
able value of one sorting parameter.

The glueing (bonding) of the layers of boards with one another
as well as of the KDCs ("finger joints") is being performed by
using a "Plastasol L 47 N"=type phenolic resin bonding adhesive.

As g general principle, a KDC ("*finger joint") is being arranged
in layer 1 (being the lowest gitrder layer - the tension layer -;
gsee Figure 1) within the test zone (see Figure 4).

The key-dovetail ("finger") length amounts to 50 mm. The distance
of the KDCs (dovetall staggering; in German: KZV) between the 1st
and 2nd layer is being guaranteed with an amount of KzV £ 250 mm.

The equilibrium moisture of the layers of boards after the manu-
facture amounts to @W =12 %.

4, Test procedure

With e view to achieving a zone being free from transverse for-
ces, a four-point loading is being selected for the test arrange-
ment of the GLT girders (see Figure 4).



Phe results and findings from studies and investigations performed
by using structural timber (see /5/) are showing that - in order
to avoid shear failures - the ratio of the flexural stress E?

to the shear stress Q7 shall be 22 whereas for a shear influence
of about 6 % the ratio of the effective span 1, to the specimen
height h shall be 15.

With these prerequisites prevailing, the length of the test zone
1, is being designed as 1, = 4 h /5/ (see Figure 4).

Phe load is being applied by increments in such a way that the
failure will occur after e loading period of 3 to 5 minutes.

Phe tests are being carried out at an air temperature of T = 20 °¢,
& relative sir humidity of f= 65 % and & timber moisture of

W= 12 %.

The girder deflection UZ is being measured at the central position
of the effective span by means of & dlal gauge.

5. Test evaluation

5.1, Bending tests by using "BSH O"~type GLT girders

The test results are indicated in Figure 5.
The following two types of failure are distinguished:

A) tensile failure in the KDC (*finger joint%) within the test
zone 1,, layer 1 (see Figure 4)3

B) tensile failure in the kmot or timber within the test zone 1ss
layer 1 (see Figure 4).

For the failure type A, the mean values of the bending strength

f meen &Y€ not showing any dependence on the girder depth (see
’

Figure 5).

Foxr the failure type B, the reduction of fm —— is occurring up

to h= 608Tbut no longer beyond this depth.

The charscteristic value of the bending strength (5%-quantile)
£, o Wes obtained from the Gauss normel distribution by conversion
’

+rom small to large random sample numbers /6/.



With the characteristic values of the bending sirength fm K &
reduction is occurring for the fallure type A up to h = 08 mm
end no more beyond that (see Figure 5).

As for the failure type B, the reduction is also occurring up to
h = 608 mm and no more beyond that.

5.2, Bending tests by using “BSH M 3"-type GLT girders

The test results are indicated in Figure 6.

With the mean values of the bending strength fm meen?® 2O reduction
9

is occurring up to h = 608 mm in the case of the falure type A

whereas s reduction can be perceived in the case of the failure

type B.

Similar findings are being obtained with regard to the characte-
ristic values of the bending strength fm x 88 well.
9

563. _Evaluation of the results and findings

The insignificant number of random samples as well as the inter-
sction of different influences are only admitting of a limited
statement.,

Nevertheless, from the date and particulars included in the bi-
bliography and based on our specific tests and investigations the
following tendency becomes apparent:

With the characteristic values of the bending strength T, k0 @

9
reduction is occurring for the failure type A with "BSH O%=type
glued leminated timber up to h = 608 mm and no more beyond that.

An explanation concerning this may be as follows:

According to Ehlbeck /2/, with a KDC (i.e. key~-dovetall connection
or "finger joint") the tensile strength amounts to 80 % of the
bending strength:

Ty o,k3er 7 008 Ip yiry
In the case of one dovetailed layer of boards pure flexural

stressing with the corresponding bending strength ﬁm,k is pre=
vailing whereas in the KDC ("finger joint") with an increasing



depth of girder also tensile stressing in addition to the bending
stress and strain is occurring.

With a layer thickness of 32 mm, the KDC is quasi being stressed
only just by tension as from a girder depth of 608 mm (see Figure
7).

This would be an explansition of the phenomenon why the dovetail
(®finger") tensile strength becomes decisive and the “depth fac-
tort is being eliminated beyond h = 608 mm.

Addition tests and investigations for the failure type A within
the range of h = 608 mm are still required in order %o provide

for & final statement. The available small number of random samples
does not yet pexrmit .to come to a conclusion.

6. "Depth dependence" modification factor k, for glued laminated
h
timber ("depth factox®)

With & view to determining the modification factor kh, the mean
velues of the bending strength fm S of "BSH O"~type glued la-
minated timber are being applied Zsee Figure 8).

The experimental depth factor is being calculated according to
Figure 9 (equation (1)) for the failure types A and B subject to
the volume ratio V / AP and the depth ratio h / h, end is being
entered for the failure type B into the Figures 11 and 12, In this
commection, the volume emounts to V=1b ° h ° 11 (with 11 being
the effective span).

The regression analysis results in very small correlation_coeffi-
cients r (see Figure 10) for the fallure type A.

This mesns that there doesn't exist any depth dependence foxr the
failure type 4.

As for failure type B, significant correlation coefficients are
existing (see Figure 10, equations (8) to (11)).

They are verifying the depth dependence of the bending strength
for the heavily stressed zone being free from KDC (vfinger joints")
(failure type B).
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The obtained regression equations with the highest correlation
coefficients r from (8) and (9) are being entered into the Fi-
gures 11 and 12.

Furthermore, the theoretical depth factor kh,theor. is being cal-
culated according to Colling /7/ for the failure type B subject

to ‘the volume ratio according to Figure 9 (2) and (3) and is being
entered into Figure 11. One can see that the theoretical depth
factor curve 4s developing below the kh depth factor curve being
determined as a result of the test values.

A comparison of the depth factor determined from the test values
with the k,~Value according to the Burocode 5 /8/, Annex 2, page
110 0.
200 ® 1
ky, = ("‘h—) = T gyoz (12
200

results - with equal depth ratios h / hy - almost in a conformity
(see Figure 12).

T Summary

The evaluation of the bibliography (publications) and our own
specific tests and investigations performed by means of glued
leminated timber girders are demonstrating that for the failure
type A (KDC ("finger joint") failure within the stressed zone)
there doesn't exist any interrelation between the girder depth
end bending strength.

As for the failure type B (kmot or timber failure within the

heavily stressed zone), & Statistically covered and verified

interrelation between the sitressed volume or girder depth and
the bending strength can be determined.

The tests are verifying the depth factor as indicated in the
Eurocode 5 for the feilure type B.



"Die Biegefestigkeit von Brettschichtholztrégern in Abhin-
%igkeit von den Eigenschaften der Brettlamellen"

The bending strength of glued leminated timber girders
subject to the properties of the board lamellae)
Published in: Bauven mit Holz, No. 10/87, pp. 646 - 655.

wphe strength of glued laminated timber (GLULAM)
-~ Influence of lamination qualities end strength of
CIBR W 18, 2 1-12-3; Canada, September 1988.

®Der EinfluB der Trégerhthe auf die Biegefestigkeit von
(The influence of the girder depth on the bending strength
Submitted for being published in: Bauplanung - Bautechnik,
GDR Industrisl Code Specification TGL 33 135/03 E 88:
®Holzbau - Tragwerke; Gltebedingungen fiir Bauschnittholz"

(Timber construction - Loadbearing structures; Quality
specifications for sawn structural timber)

“"Ermittlung von Festigkeitskennwerten fiir Vollholz bei der
(Determination of strength characteristics for solid timbexr
Wismar Engineering College; Progress report dated 1982~-11-27«
wStatistische Verfahren filr technische MeBreihen"
(Statistical methods for technical series of measurements)
Published by: Cerl Hauser Verlag, Munich/Vienna, 1979.
"EinfluB des Volumens und der Spannungsverteilung auf die
(Influence of the volume and of the stress distribution

Published in: Holz als Roh- und Werkstoff, No. 44 (1986) 4,
ppe. 121 = 125, and No. 44 (1986) 5, pp. 179 - 183.

8. Bibliographical references
/1/ J. Ehlbeck, F. Colling:
/2/ J. Ehlbeck, F, Colling:
timber joints"
/3/ W. Schones
Brettschichtholz®
of glued laminated timber)
1989.
/4/
Draft, Merch 1988.
/5/ R. Apitz:
Beanspruchung Biegung durch Versuche"
subjected to bending stress by tests)
/6/ B. Johns
/1/ F. Colling:
Festigkeit eines Rechiecktrégers"
on the strength of a rectanguler girder)
/8/ Burocode 5:

wHolzbauwerke® (Timber Structures)
Deutsche Entwurfsfassung (Germen draf? woxrding)
October 1987



L1

external
la yers
=

8| of |
£ ~ \g\ N
23 v |
E 2 <|©
5 w
QY - b5 ETR ——— ZCI)’"(Q[ -
b ’
grade BsH o BstH M3
sarc'in_g of the Za)/ers visually mec/mm/'(.‘n//y
external 5;,’32’6,"" NSH Gk T NSH F I
La)/ors
K2V (mm) s 250 2 250
, kind o T N
internal t:’mber{ NSH &k 1 NsH 17
Layers o e s | oo e T 5
KZV (mm) z0 0
Meanings:

BSH = 3[ued laminated timber

NSH =
K2V =

Gk = quality class
F = sdrenjfh class
Flgure A:

sawn coniferous timber
/\’e)/- dovetail connection ("/’mqm /0//'7/ ") .s“faq(}w/mj

Grades o[' 9£ued {aminated Limber



.
A=l

~.
.

+

e

section A-A "

,r__iﬂ

& .
b

section 8- 8

e

e

e

K= da +da . da + du +ols
2b ’ 2b
quality class sérength class
£ ¢ 6k I FI
< 4 -
= 2 Gk IC F

F'igure e _‘5ortin_9 b)/ individual

Knols

.Tdif%
qL

T T
LSS S S e
S i st T



sections C-C, 0-0, E-E n one seetional drawityg

. dé{f

1 Ty
A77777l4
A4 del |

4,,_}.(('1
da +di +0d3s +dy +ds + dg + dvy
K=
2b
K quality class strenglh class
£ 3 GK T FI
= £ GK I FIT

F‘iﬂure 3: Sbr{in_g b/ accumulafions of Krofs

O s




b=9%

Meanings:

h =  test specimen height

[ = tesl specimen lenglh

La = effective span , 1 /15 /
h h

la = test zone length , [2-

KZ =  Key - dovetailing (*[inger Joint "3
always located within fhe lest zone (g

la yer <

Test arrangeme’.n(,

Figure G4 :



«&.ﬁtuﬁw -%5S) $m: uasls
%Q.QQSQ 2 Jo amoa oipsraapovivyD - Hw A\

staqwnu  zidwos wopuvs 2bivy 07

yows wolt

voisi2AU0d fo soprTf =

. burpuaq 07
pzr23fans sopib  sequn pIppunwv) pamb 3dA1 - ;0 HSg, fo spnsas 53] g 2mbly

ybv21:S h;Q.JuQan oYy fo 2mv4 vvaw
bupuag w
A3120p50)2 6 mynpew ay7 o anjva vvaw = UPIW ‘wy

voaw 'w .\

vOrDIIZP Propuvis =S suow2ads js2) fo ssqunu =y
: wm,t.\cﬁwi
ww A6 =9
a2qwry yo jouy | TIL 9T | St 69 09621 5 g
§9c¢e 08¢%L | TBE
(wiof s2buit, ) 20) | Otz 92z | se%s | L'6E |ooter | § P
s2qwiz 40 300y | 2'0g v9C | 90% 286 | 29T er £ | 9
- oozg | 000Tk 008
(ruel obut yo0x | €9z | 60z | oz | #ite | €99es | 8 P
42qW!2 40 M | Hlog ezt | L% 9'9g oot Li g #
- TExZ | oTy6 | €09
(npurof F5ULF ) 3G v s’ | oY 0% HLCTH 2 c
2qui; 10 jouy | 2'se | S99 | €4 0'SY T gz z
| zsv | ozewr | 88z
irc.\o.\. smm.kh*\ ) cay .w\mm o7 s EE's 0'se oceLL < %
NEE _ ﬁEE NEE NEE i _ cFe —_— -
; ..60\\51. 22 Jw.,ucm o i N N N N _ <
| sucz 2522 &nﬂ.u Gz im N:&Lh » g CGME~E\_. CudE.F\.m.. ~ & w T3 vz L 7572
Tun}ITE 27153 W W




bupuag o pzpalgns rEPaS zquiy PIpuT; pemE 2047 - g psg, Jo spisad pSap i 9 2Ed
(Fuors - o, S ybuans buipuzg 22 fo Pmjpa 2iiS)2]1o0iPLT - e b
O ’ - - s z
SIBQuur N\\Eﬁ.m. wopLos Nmuﬁw o ppus ol b UoISI2AU0D Lhm gu\ngcw\ = b WQNE.\NNO\W 2597 L‘MQ J2guunry = U
ugIzVIAR P RITDLDIS - s VIbU27 PUOZ 3527 =I7
yovars bupuzc oy Jo amvs uvvew = vvaw ‘Wi vods 241302 ff2 =7
bupuzg vy Aansuis fo smppow 2y3 fo anpos uvaw - tvew ‘wg wbiay vawizads 3537 =y
ww i =9
420wWry JC zouy - w - - _ o - o
_w ze=z | ozre | g09
(ol ouit 5 gy | sz | co’C 5c'e 8ss vsgr. | or ¢
1 i
j i i
J2quig so Jouy | TEr | ITT 90'9 +LE {0020 | € ] %
5 i YEii oze+y g8t
(ol Bburt s ogxy | gz e zs's LVEE  EetTe | 2 £
J12qwry JO jouy g'or 66’V g'or £Cy £894LL Zr z
\ 892, 0887 cer
(.puof mbuit ) ogx | 9%z 66"y £2's £'cs 606 o1 ze %
wuw Wy wuw ww
. 2dfy ampof| = _ z [2 wa = we ww w w
Ty ouoz 1527 23 N N 2, \ ‘o
urypm Q\EN\Q_\ UN.\WQNM !.E\* x s woow E_\ uogw Ew u N\.N\ ?V\ Q §




. N i . \m.ﬁxm doquip privw o] wmr_m% v
Jo qdap  busziious qym (, quici 1261 uy, ) LORoduuGD |IOpRA0P ~ A9y 2ul fo buissang  : p 2unb14

& uC.RNﬁ. .Gh,t.n\ey uorz22UUo> 1023 A0)0 \\QX =2aM
mﬂ.ﬁtdaw -2S) 20X 243 jo $N..\.Smh Ji1pS112pofvI0YD = !
20X Y3 uwUM  $5213S = f to

..m%,c.EGNt
GO g gt g s lf g 5 10N Uf ooug o ff g
l |
I 2 |
! uwz\_ g o .\uw\_ ._ \_ rt g I} u9 \_
l ! 1 | | |
=N = —
S | | | — i
J a — _ I 1
| | “ _
_ | _ _
o m
s |
D
. : (.uol zéuy,)
“ ,_ SQX 243 UM QX 2y7
w ; voisudy puo burpuag @Qq uttzim burpuzg aird (v
/ |
/ .

SCH zu:
‘ '
UNZIM UOISUDT —Iisonb (D
N K kS



I | h llafla|Vi=in {m,mean kh’exp. T’Exilura Ac 1| Vi | kL Kn,
b-h-la type AL,i| Va | ha |theor
(4) (2) (3)
3 | _ N
mm |\mm {Imm m "'——2' = - g ~ -
mm
1 |268 {e320l11s2| 0124 5 | 380 | 7 A N a T
28 | 450 1 g 238 A A
9 |6é08 leoso|ausa| 0359 | 1 | #0 | 40953 A | 7| een o] "
4 | 441 0,98 g 2671199120 a 76
3 |6os 9120|2432 0,538 | 3 | 332 | 087 A T T as |8r| T
3 | 30| 075 6 264ag 0 Sy
4 606 lawolgeaz| o747 | 4 | 381 | 003 | A “ T 1 s93 {244 T
’ 2 | 295| 09 & |agr|ogn S193 1240 00
5 |800 |8000|3200| 0,621 | & | 375 | 0987 | A = = | a3 |2m| T
- - 8 270|008 g8
6 |800 laoodsz0| 0,931 4 | 338| 0669 A 1 Tl we9|eve| T
1 36 0,8 8 2,90 {0,881 0,683
7 | 800 |16000(3200) 4,242 | 4 | #40| 4,049 A | e (2va|
2 00| 0,889 1§ 250 (U801 0,5
g |929 |9290|3746| 0837 | 6 | 360 | 0947 A ST e |3 T
- ‘ B 2,75 |0 865 (0679
992 lmesojsgss| 1,432 | 3 | 492 | A058 AL T T e gen] T
% ' 3 | 389| o086 8 |278|085¢ e 0,6°
G
A0 | 992 M9swo|99¢8| 1,909 | 3 | 358| 9942 AT Lasye |3 ]|
2 | 843 o762 8 278 {0856 0,606
bs 97 mm
Figure 8: [fean value of the bending strength {m, mean and

mod:fication facéar Ky of *BsH0"- Lype glued
taminated (imber '




fm ,mean , |
{fm, mean, 4

kh,_exp ®

According to /?/, the resull is
4.

v [ (4 otan]

m Weibulls exponent, depending on the varialion

coefficient of the corresponding type of
stressing , m=

A

AL = [T {14 5[3)]0,425

AL = Solidiy ratio in the direction of (.

According to /7/, the resulf is

-
}7 L1, A hy-t, (,_1/_:1,_) m
2 Ll l. /7 h i I. v'

k h, theor. =

~1
by
Ao Tmva )
Ah Ja(l'dff)/ ratio in the direction of h

The result /br an equal m s Ah,i= A h,a

and thus

- Sm——

m

i
5 ey
N

A . [
khv {h¢0!- = ;7 LT (

With m = 8, the resull is

AL (v;)"qﬂw

kh( £/7€0f. = /7 L,i V,'

Figue 9: (Calculation of /"/;,exp and Kp, theor.

(1)

(7)

(3)



_f‘ai(ure f'ype A

- 00031
. 3
Kk, « 0,9863 - (0424 ; VYin o m (&)
r & 0,031*
Kpe 0,989 (288 ) j fn mm
rs 0,048 "4
0065
kh= 0,976 e a0 0,121 ) (¢)
r - 0]0#0 h
Ky 09868 e 0% () Y
7 s 0,02%
_failure_type 8 - 0,0796
' 3
Ky » 0,993 '(0'424 ; Vainom (8)
7T = 0,66‘/'
- 677
Kne= 0,996 <"“§jg‘8"“> / "
T < 0,628
|4
- 00128 | ——7—
Kp = 0,952 ¢ XYL (-10)
T = 0,593
h
T = 0,608

Fiﬂure A0 ¢ erression a.nal)/sis‘/(’)r “gsH 0" = i)/pe
jéued Laminated €imber



0,5

kh;ﬁXP (’1)

mean value of a lesl series

y - 0,0796
kn- 099 (Gagr) (8)
Vin 1113

T~ - |\\
/ e
(3)

- A/h, theor.

S A0 A5

Var 0,121 m® ~y. 0

Figure 41: Modificalion {acfar ki, subject tothe volume
ratio for failure type B (BSHO)



b Kh,exp (1)

Kh mean value of a
-1 lest series’
h “O, 1697
K= 09% (57)
h in mm (9)
4 —
0,2 .
05 +
} } - .. | - B
1 2 3
hi r-1
ha

ha= 288 mm with (1) and (9)

h,+ 200mm with (12)

Figure 2: Modification {’acfor kn subject (o the

Cross - Sectional beig/xd for ﬂu‘lure é)f/)e &

(BSH 0)



INTERNATIONAL COUNCIL FOR BUILDING RESEARCH STUDIES AND DOCUMENTATION

WORKING COMMISSION W18A - TIMBER STRUCTURES

[1

<
O
.
C
=
£

MEETING TWENTY - TWO
BERLIN
GERMAN DEMOCRATIC REPUBLIC

SEPTEMBER 1989



