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Embedding Strength of Densified Veneer Wood
for Dowel-type Fasteners

Juergen Ehlbeck and Hartmut Werne¡
University of Karlsruhe, Germany

L Introduction

The embedding strength of wood-based materials is a governing property for

determining the load-carrying capacities of joints with dowel-type fasteners. The

embedding strength depends on the type of fastener, the manufacturing of the
joint and quality of the wood-based materials. Thus, the embedding strength is

not a special material property, but a system property.

Many research work has been done to describe this property and to collect

sufficient test data. The test methods used differed, however, in many cases

significantly so that the results can not be compared without any reservation. It
was therefore an important task of the responsible European standardization

committee to produce a test standard. A proposal was presented by the CEN -

TC 124 as prEN 383 "Timber Structures - Test Methods - Determination of
Embedding Strength and Foundation Values for Dowel-type Fasteners".

The embedding strength of densified veneer wood (du*) made of beech, poplar

and maritime pine compressed to different densities was tested in line with the

main principles of this European proposal of a harmonized test method. The

tests were made under two angles between load direction and grain direction of
the face ply using dowel-type fasteners with diameter of 17 mm.
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2 Test method

In prEN 383 the embedding strength is defined as the aveÍage compressive

stress at ma,ximum load in a specimen of timber or wood-based sheet product

under the action of a stiff linear fastener with the fastener's a,ris perpendicular

to the surface of the specimen. The fastener itself is loaded perpendicular to its
a,ris. For wood based sheet products, the thickness of the specimen shall

corespond to the full thickness of the panel. The dimensions of the specimens

for testing the embedding strength are shown in Fig. 1. The loading may be in
compression (Fig. la) or tension (Fig. 1b). When performing tests under
compression, the value of 11 (see prEN 383) was reduced from 7d to 3d, because

there are no splitting effects in this material. The ma¡<imum load, F-* and the

embedding strength derived from F-"o is defined as the ma¡rimum load or
embedding strength before the deformation of the specimen has reached a limit
of 5 mm. Fig. 2 and Fig. 3 show the test set-up.

Compression Tension
F

d = 17 mm
o

d=1 mm

dimension I mm ]
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F
rIel
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b

100

100

Figure L: Test specimen
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Figure 2: Test set-up and specimen loaded in compression

Figure 3: Test set-up and specimen loaded in tension
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For the densified veneer wood made of beech, poplar and maritime pine in total

2L6 tests were carried out under compression (C) and tension (T) load with a

dowel diameter of 17 mm. The panels were loaded at an angle of 0'f 90" and 45'

between the load direction and grain direction of the face ply. The veneers of

some panels were not balanced; therefore, the load - grain angle on one side

was 0o and on the other side 90'. For structural use the densified veneer wood

should be balanced. Fig. 4 shows the cutting schedule of the panels and the

numbering of the specimens. From one panel 18 specimens were cut. The panel

thickness and the density of all specimen were determined. The panels with the

following numbers were tested:

dvw made of beech

dvw made of poplar

dvw made of maritime pine

B.2,B.5,812 and 8L3

Pl., P3, P5 and P7

ML, M2, M7 and M8

, 100,

oo
rt)

o cd
11

,9/

el

TOo

40
TOo

20
TOo

30

cd
60

cd
50

cd
70

TOo

10

Figure 4: Cutting schedule of the panels
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3 Test results

The load-deformation curves of all test are given in Annex L - 24. These curves

indicate an elastic behaviour up to a certain proportional limit followed by a
plastic deformation. After buckling of the outer veneers the load decreases. The

results of all embedding tests are given in Annex 25 - 36.

From the load-deformaton curves the deformation and foundation values are

evaluated as follows:

initial deformation

modified initial deformation

elastic deformation

deformation at 0,6 .Fr"*

deformation at 0,8 .Fn.,*

initial foundation modulus

foundation modulus

. (wr, * wu- wrr - wzr)

M=w
4=t
2

=5

wi

wi,mod

w"

wo,ø

wo,g

Il

K

wor)(**

0,4 .fhÉsr

wi
0,4 . fh 

".f
wi,mod

elastic foundation modulus K" = %þw"

The deformation values w'r, w11, w64e w14 und w, are those measured at the

appertaining loading points as given in prEN 383 and fn,"r, is the estimated

embedding strength calculated with the following formula:

fn,.r,

The deformation and foundation values are listed in Annex 37 - 48

The test results are summarized in Table 1 - 3. In these tables are given the

panel thickness, the mean values and the coefficients of variation of the

densities of the specimens as well as the mean values of the embedding

strengths and their coefficients of variation.

F-"*.".t
td
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Table 1: Results of the embedding tests with densified veneer wood

made of beech for dowel-type fasteners with d = L7 mm

(Mean values and coefficients of variation of four or five tests)

5,921,99t3767,6Mean

4,18
2,33
4,84

3,82

168

165

L¿tiì

163

1,66

2,53

I,37
1,91

t392
1365

t387
1366

715

715

716

7r7

o'fgo"
45"

0" fg\o
450

comp.
comp.
tension
tension

813

6,684,271,1877,3Mean

6,30
9,75
2,88

6,12

113

117

111

ttz

3,39
2,88

3,33
L,22

1180

TT6ó

1264
TLs4

712

714

7rL

714

o'fgo'
450

o'fgo'
450

comp.
comp.
tension
tension

Bt2

6,632,73t21.4619Mean

3,42
L,59

4,77

3,06

118

130

111.

12r

2,20
1,59

2,L7

2,79

LLg6
L237
1185

1228

7r0
6r7

7r0

6,8

o'/90'
450

o'fgo'
450

comp.
comp.
tension
tension

B5

4,714,43Itg68,6Mean

6rß
2,24
2,09
5,10

t24
r29
L20
L24

5,34
1,34
4,55

6,09

1186

1198

tr76
L2I6

8,8
8r7

8,5

8,6

o'f90'
450

o'/go"
450

comp.
comp.

tension
tension

B2

Coefficient

of variation

(fÐ

(%\

Mean

embedding

strength

fh

(N/mm')

Coefficient

of variation

(density)

(%\

Mean

density

P

(kelm')

Panel

thickness

t

(mm)

Load-

grain

angle

g,

(")

Kind of

loading

Panel
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Table 2: Results of the embedding tests with densified veneer wood

made ofpepla¡ for dowel-type fasteners with d = 17 mm

(Mean values and coefficients of variation of four or ñve tests)

8,362,60L2û'l,LMean

10,5

2,39

0,90

2,99

L?Á

tn
L07

L23

4rü
2,00
1,49

1,39

1259

t24l
r2r8
724r

7r0
712

7r0
7rl

o" /g{'
450

o'fgo'
450

comp.
comp.
tension
tension

P7

4,573,20t2349,1Mean

L,62

5,40
2,87

5,60

L29

t25
t24
rzl

I,97
2,25
2,08
1,13

t28L
t2t0
t257
1201.

9,0
912

8,9
9,3

o'fgo'
450

o" /go"
45.

comp.
comp.
tension
tension

P5

7,992,0ILzn717Mean

5,7L
5,2'1,

2,89
'1,L0

Lt1
130

111.

L25

2,L7
2,57

0,75
'1,r73

tzLO
1236
1222

t237

719

7r7

7r7
'1,6

o'/90"
450

o"fgo'
450

comp.
comp.
tension
tension

P3

6,454,3t12257,2Mean

8,L4

3,88

6,07
3,L5

Lt3
126

115

12L

1,49

1,38

4,05
trü

tt45
L236

L32
Ln0

7,7
7r0

7,3

7r0

o'/go'
45'

o'/90"
45'

comp.
comp.

tension
tension

P1

Coefficient

of variation

(fh)

(%\

Mean

embedding

strength

fh

(N/mm,)

Coefficient

ofva¡iation

(density)

(%l

Mean

density

p

(kelm3)

Panel

thickness

t

(mm)

t,oad-

grain

angle

o
(")

Kind of

loading

Panel
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Table 3: Results of the embedding tests with densified veneer wood

made of maritime pine for dowel-type fasteners with d = 17 mm

(Mean values and coefñcients of variation of four or five tests)

1207 7,5L3,207,rMean

6,74

5,45
4,46
4,83

104

118

tt7
tzt

2,45

2,65

3,79
lrN

1163

Lztl
1234

t2r7

7,2
7r0

7r0

7,0

o'/go'
450

o'/go'
45"

comp.
comp.
tension
tension

M8

6,902,2313427,5Mean

6,07
5,90
6,9I
7,07

115

L22

1L7

126

L,61
)))
T,M
1,81

1306

1358

1349
1348

715

7r5
715

7,6

o"fgÙ'
450

oofgo'
450

comp.
comp.
tension
tension

M7

8,793,851t787,1Mean

8,09
6rN
1L,0

9,96

Lt6
trz
11.1

I20

3,95
2,52
4,?3
2,98

t202
1t7t
L208
rt43

't,0

7,2
619

712

0" f90o
450

o'/go'
450

comp.
comp.
tension
tension

Vtz

6,554,07L2238,3Mean

9,75

5,30
5,94
4r%

0Á
m
Lt6
Lzt

6,89
1,51

0,82
2,16

t27L
t220
1190

L2t0

8,1

8,3

8,5
814

o"/g{'
450

oo/goo

45'

comp.
comp.
tension
tension

M1

Coefficient

of variation

(fh)

(Vo\

Mean

embedding

strength

fh

(N/mm,)

Coefficient

of variation

(density)

(%\

Mean

density

P

(kelm')

Panel

thickness

t

(mm)

Load-

g¡ain

angle

0

f)

Kind of

loading

Panel
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4 Conclusions

From the test data the following may be argued:

Signífication of tension and compressíon tests

Due to the fact that both tension and compression tests are considered in
prEN 383 it was important to perform tests with both kinds of loading. The

embedding strength of dvw under compression loading and under tension

loading turned out to be approximately the same. The ratio fh,t"orioo/fh,comp.

ranges between 0,88 and 1,,13 (mean value 0,98).

a Influence of angle between load and grain dírection of the face ply

The embedding strength under an angle of 45'between load direction and

grain direction of the face ply is about 5 Vo higher than under an angle of
0'/90'. This effect should, however, not be taken into account for structural

use of densified veneer wood.

a Influence of density

The embedding strength may be assumed to increase linearly with
increasing density of the dvw independent of the wood species. Table 4

shows the mean values and the coefficient of variation of the ratios of. f¡/p
for the different dvw.

Table 4: Ratio f¡/p of. the embedding tests with densified veneer wood

for dowel-type fasteners with d = L7 mm

7,20
6,81

5,83
6,30

r24A

r235
o'fgo"

450

32
40

Maritime
prne

6,I9
4,32

3,95
2,28

t228
1234

0'fgo"
450

32
4

Poplar

10,2

9,06

8,65

6,79

7246
1241

o'/go'
450

32
q

Beech

Coefficient
of variation

Þ
(%)

Mean
ratio

L
p

Nm3{pu¿

Coefficient
of variation

(density)

(%)

Mean
density

p

(kglm')

Load-
g¡ain
angle

q

(")

Number
of tests

Panel
material
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Annex 2
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Annex 8
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Annex 9
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Annex 10
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Annex 25

Results of the embedding tests

Dowel-type fastener:
Panel:

d = LTmm
82 (Beech)

r29

L32

129

r29

729

124

79,2

19,3
']..9,4

19,0

18,2

1222

1178

r191
'1,799

1200

8,5

8,8

8,8

8,6

8,6

B2/C45"-97
B2/C45"-10t
B2/C45'-r20
B2/C45'-121.

B2/C45'-130

724

135

118

118

124

18,9

18,3

18,6

18,2

1266

rt42
1129

1207

8,2

9.1

9,2

8,6

B2/C0"-tl
B2lC0'-50
B2lC0"-60
B2/C0"-70

124

133

117

125

126

719

18,8

17,7

18,ó

1.8,5

17,7

1348

LT73

1183

t192
1184

8,3

8.8

8,7

8,6

8,7

82/T45"-80
B2/T45"-81.

B2lT45"-90
B2/T45"-700
B2/T45'-1,10

120

117

119

L20

123

17,0

t7,2
17,4

1.8,1

1200

1204

t205
1096

8,5

8,5

8.5

8,6

B2/T0"-10
82/T0"-20
B2/T0"-30
B2/T0"-40

Mean
embedding

strength

fh,n 
"u.

(N/mm2)

Embedding
strength

f¡

(N/mm2)

Maximu¡n
load

F**

(kN)

Density

p

(kglm3)

Panel
thickness

t

(mm)

Test



Annex 26

Results of the embedding tests

Dowel-type fastener
Panel:

d = LTmm
85 (Beech)

130

r32
133

r29
130

128

15,1

75,2

15,2

14,7

14,4

1260

1243

1201

1245

1232

6,J

6,7

6,9

6,6

6,6

B.5lC45"-97

85lC45"-101
B.5lC45"-120

B5/C45"-12r

B5/C45'-130

118

118

t21,

rt2
120

1

1

1

1

4,5

4,0

3,5

4 ,0

1166

1222

1183

12t4

7,2

6,8

7,1

6,8

B5/C0'-11
85lC0'-50
B5/C0"-60

85lC0"-70

721

125

118

r23
r22

716

14,7

L4,L

14,0

74,0

13,9

1268

1190

1242

7245

1r94

6,6

1,0

6,7

6,7

7,0

B5lT45"-80
B5/T45"-81
B5/T45"-90
B5/T45"-100
85/T45"-110

111

110

104

11.4

176

13,3

12,7

13,6

13,5

1169

1769

1179

1223

7rl
7,r
'1,0

6,8

85/T0"-10
B5 /To"-20
85lT0'-30
85/T0'-40

Mean
embedding

strength

fh,*"u'

(N/mm2)

Embedding
strength

fh

(N/mm2)

Maximum
load

F.*

(kN)

Density

p

(kelm3)

Panel
thickness

t

(mm)

Test



Annex 27

Results of the embedding tests

Dowel-type fastener:
Panel:

d = LTmm
812 (Beech)

r17

128

100

111

122

124

15,5

12,2

14,0

16,0

15,9

1197

1203

1I4l
1724

1 159

7,1

7,r
7,4

J,7

7,5

F72/C45"-91
BL2lC45"-707
812/C45"-120
F12/C45"-721
8721C45"-130

173

103

717

114

1t9

13,2

13,9

13,7

14,5

1

1

1

1

120

202

202

1 95

7,5

7,0

7,0

7,r

Br2/C}"-fi
B12lC0'-50
B72lC0"-60
B72lC0"-10

1.12

113

107

r04
r20
118

14,7

13,8

13,4
']".5,4

14,7

1,162

1739

7142

1153

1173

J,3

J,5

7,5

J,5

7,3

812/T45"-80
Br2l'r45"-81
812/'r45"-90
B12l'145"-100
872/T45"-r70

111

109

110

110

116

L3,5

L3,4

13,2

\3,9

1172

1.782

1184

1.516

7,2

1,L

7,0

7,0

Br2lT0"-10
812/T0"-20
Bn/'r0"-30
812/T0"-40

Mean
embedding

strength

fh,rrr"u.

(N/mm2)

Embedding
strength

f¡

(N/mr¡z)

Maximum
load

E
^ max

(kN)

Density

p

(kelm3)

Panel
thickness

t

(mm)

Test



Annex 28

Results of the embedding tests

Dowel-type fastener:
Panel:

d = 17mm
813 (Beech)

165

170

1,69

162

162

164

21,2

21,9

21,5

20,7

20,9

1406

1364

1311

1371

1377

7,3

7,6

7,8

7,5

7,5

Br3/C45"-9t
813/C45'-101

Br3lC45"-120
Bt3/C45"-t2L
813/C45'-130

168

L75

173

163

1,6L

22,L

22,2

20,9

20,6

1363

L4t6

1404

1385

7,4

7,5

7,5

7,5

813/C0'-11
813/C0"-50
813/C0'-60
BL3/C0"-70

L63

L67

163

154

160

170

22,0

20,6

20,7

21,3

21.,8

1384

1393

1339

1337

1376

7,7

7,4

719

7,8

7,5

813/T45"-80
813/T45'-81
813/T45'-90
813/T45"-100
813/T45"-110

148

I42
1,42

149

157

18,4

L8,7

19,l
20,7

1389

r378
t4t3
1369

7,6

7,7

7,5

7r7

813/T0"-10
Bt3lT0'-20
813/T0'-30
813/T0'-40

Mean

embedding

strength

fh,-"uo

(N/mmz)

Embedding

strength

f1

(N/mmz)

Maximum

load

F-*
(kN)

Density

p

(kglm3)

Panel

thickness

t

(mm)

Test



Annex 29

Results of the embedding tests

Dowel-type fastener
Panel:

d = 17mm
Ml (Maritime pine)

120

127

172

126

111

118

17,7

15,9

18,0

76,4

16,8

1243

r206
1200

1235

t2rl

8,2

8,3

8,4

8,2

8,3

MllC45"-9r
M1/C45"-101
.l|.{LlC45"-r20

MtlC45"-727
M1/C45'-130

126

108

121

136

131

16,3

lJ,0
78,2

17,5

i140
130l
7323

73t4

8,8

J,8

7,8

7,8

M1/C0"-11
M1/C0"-50
M1/C0"-60
M1/C0'-70

121

r27

r19
r22

r22

113

17,6

lJ,3
lJ,7
L7,4

16,0

t249
1181

r197

L22L

1201,

8,1

8,5

8,5

8,4

8,3

M1/T45"-80
M1/T45"-81
M1/T45"-90
M1/T45'-100
M1/T45"-110

116

113

122

107

\20

'l..6,6

17,7

1.5,4

IJ,1

7792

1184

1180

1202

8,6

8,5

8,4

8,3

M1/T0'-10
}|{ll'r0"-20
Mi/T0"-30
Mi/T0"-40

Mean
embedding

strength

fh,-"urt

(N/mm2)

Embedding
strength

f¡

(N/mm2)

Maximum
load

E
'max

(kN)

Density

p

(kelm3)

Panel
thickness

t

(mm)

Test



Annex 30

Results of the embedding tests

Dowel-type fastener:
Panel:

d = LTmm
M2 (Maritime pine)

112

109

707

773

106

r23

13,5

13,5

13,9

13,3

74,9

71,82

7127

118i

1161

1206

7,2

7,4

7,2

7,3

J,1

M2lC45"-91
M2/C45"-r07
M2/C45"-r20
M2/C45"-121
M2lC45"-730

r16

122

125

105

111

13,7

14,9

72,5

73,7

1272

1 189

1I7T

r775

6,6

7,0

J,0

7,2

M2lC0"-11
M2lC0"-50
M2lC0"-60
M2lC0"-70

120

130

118

108

110

135

15,6

14,7

13,6

13,6

16,4

7174

1118

tt02
r739
1180

J,0
'77

7,4

7,2

7,1

l|l2l'r45"-80
M2l'145"-81
}'42l'ï45"-90
M2/T45"-100
M2lT45"-710

111

126

rc]
174

97

14,2

\2,3
13,8

11,8

1261

1241

r169
1159

6,6

6,7

7,L

7,r

M2/T0"-n
M2/T0'-20
}ili2lT0"-30
}|{2lT0"-40

Mean
embedding

strength

fh,,,'"u'

(N/mm2)

Embedding
strength

fh

(N/mm2)

Maximum
load

F**

(kN)

Density

p

(kel-3)

Panel
thickness

t

(-m)

Test



Annex 31

Results of the embedding tests

Dowel-type fastener
Panel:

d = L7mm
M7 (Maritime pine)

122

131

l12
r19
126

t2r

17,0

74,5

15,2

16,0

15,7

1390

1388

t322

1338

1353

7,6

7,6

7,5

7,4

7,6

M7lC45'-91
M7lC45"-107

M7lC45'-120
M7lc45"-12r
M7lC45"-130

115

116

106

TI6

123

14,8

13,4

15,2

1.5,7

13t7

7296

1282

1329

7,5

7,4

7,7

7,5

l|/^7lc}"-tl
M7/Co'-50
M7 /C0"-60
M7lC0"-70

126

139

72r
127

115

127

L8,0

15,7

76,4

15,3

16,r

1

1

1

1

1

366

356

348

307

366

7,6

7,6

7,6

7,8

7,4

M7lT45'-80
M7lT45"-81
M7lT45"-90
M7/T45"-100

M7l'r45"-710

1L7

122

116

124

106

15,4

1.4,9

15,9

13,8

t364
1357

1352

L323

7,4

7,5

7,5

7,6

M7lT0'-10
M7lT0'-20
M7/To"-30
M7 /T0"-40

Mean
embedding

strength

fh,,.,"*

(N/mm2)

Embedding
strength

f¡

(N/mm2)

Maximum
load

F rro

(kN)

Density

p

(kel-3)

Panel
thickness

t

(--)

Test



Annex 32

Results of the embedding tests

Dowel-type fastener:
Panel:

d = LTmm
M8 (Maritime pine)

118

115

r25
117

109

r23

14,r

74,9

13,9

13,7

14,7

1t63
12t0

1249

t203
1228

'7)

7,0

7,0

7,0

7,0

M8lC45"-91
M8/C45'-101
M8/C45"-120
M8lC45'-721,
M8/C45'-130

104

97

107

r12
99

72,6

12,8

t3,7
It,9

1126

IT75

1159

r193

J,6

J,0

7,2

J,0

M8/C0'-11
M8/C0'-50
M8/C0'-60
M8/C0'-70

121,

123

115

121.

130

I17

14,7

13,5

14,4

16,3

74,0

1222

1228

1220

1187

1227

7,0

6,9

7,0

7,3

7,0

M8/T45'-80
M8/T45"-81
M8/T45'-90
M8/T45"-100
M8/T45"-110

117

123

tt4
118

111

15, L

13,6

13,7

1,3,5

1

1

L

1

L77

244

290

225

7,2

7,0

6,8

7,1

M8/T0"-10
M8/T0'-20
M8/T0'-30
M8/T0"-40

Mean
embedding

strength

fh,-"r.

(N/mm2)

Embedding
strength

f¡

(N/mm2)

Maximum
load

F-*

(kN)

Density

p

(kel-3)

Panel
thickness

t

(mm)

Test



Annex 33

Results of the embedding tests

Dowel-type fastener:
Panel:

d = LTmm
P1 (Poplar)

t26

132

127

1t9
127

r23

15,9

L5,4

14,2

14,9

74,7

124r
1237

7224

1262

1218

7,r

7,1
'7,0

6,9
'7,0

P1lC45"-97
P1/C45"-101

Ptlc45'-r20
Ptlc45"-721
Prlc45"-r30

113

r16
L02

111

r24

L5,3

13,4

14,6

1.6,3

1129

1147

1136

1168

7,7

7,7

J,7

7,7

P1ICO'-11

P1/C0'-50
P1/C0"-60

P1lC0"-70

121

125

t23
722

r20
115

14,9

14,7

L4,3

14,3

L3,7

1265

t29l
1288

1253

1252

7,0

7,0

6,9

7,0

7,0

P1/T45"-80
P1/T45"-81

PllT45"-90
P1lT45'-100
Pll"f45'-t10

115

115

111

108

r24

L5,0

14,0

L3,2

15,0

L17l
t223

1246

r291

7,6

7,4

J,2

7,r

P1/T0"-10
Pll'r0"-20
P1lT0"-30
P1lT0'-40

Mean
embedding

strength

fh,rrr"un

(N/mm2)

Embedding
strength

fh

(N/mm2)

Maximum
load

F-*

(kN)

Density

p

(kelm3)

Panel
thickness

t

(mm)

Test



Annex 34

Results of the embedding tests

Dowel-type fastener:
Panel:

d = LTmm
P3 (Poptar)

130

1,41

127

124

131.

126

18,0

t6,2
16,4

17,2

17,0

r276

1260

r274
1232

r199

7,5

7,5

7,7

7,7

J,9

P3lC45"-9r
P3lC45"-1.01

P3lC45"-r20
P3/C45"-121
P3lC45"-t30

t17

115

126

117

110

15,6

16,8

15,8

14,9

rL19

t241
1218

T2OL

8,0

7,8

7,9

7,9

P3lC}"-rr
P3lC0'-50
P3lC0"-60
P3lC0'-70

125

t22
r39
722

115

125

L6,3

17,5

15,8

L4,9

16,2

1206

L26T

1226

t242

1249

7,8

7,4

7,6

7,6

7,6

P3lT45"-80
P3/T45"-8r
P3lT45"-90

P3lT45"-100
P3/T45'-110

1,11

113

1.12

1,12

106

15,4

15,7

14,3

13,7

t213
1224

1234

r2\7

8,0

7,7

7,5

7,6

P3lT0'-10
P3 /T0"-20
P3lTo"-30
P3lT0'-40

Mean
embedding

strength

fh,*"u.,

(N/mm2)

Embedding
strength

f¡

(N/mm2)

Maximum
load

F-o

(kN)

Density

p

(kelm3)

Panel
thickness

t

(mm)

Test



Annex 35

Results of the embedding tests

Dowel-type fastener:
Panel:

d = LTmm
P5 (Poplar)

125

126

r21
135

111

126

19,4

18,4

21,0

19,0

17,0

1274

t2t1,

1244

1168

1,199

9,0

8,9

9,1

9,5

7,9

P5lC45"-91
P5/C45'-101

P5lC45"-120
P5lC45"-t21
P5lC45"-130

129

t28
13r
129

126

19,4

19,9

1.9,8

L9,3

r274

13L7

1272

1259

8,9

8,9

9,0

9,0

P5/C0'-11
P5/Co'-50
P5lC0"-60
P5lC0'-70

r21

126

127

113

174

t24

19,8

19,9

18,0

18,5

19,5

1206

t2L0

1198

r779
1213

9,2

9,2

9,3

9,5

9,2

P5lT45"-80
P5lT45'-81
P5lT45'-90
P5/T45"-100

P5/T45'-110

r24

t26
r24
L19

127

L9,3

L8,8

18,0

19,3

r270
I245
1226

\285

9,0

8,9

8,9

8,9

P5lT0"-10
P5lT0"-20
P5lT0'-30
P5lT0"-40

Mean
embedding

strength

fh,-"u'

(N/mm2)

Embedding
strength

f¡

(N/mm2)

Maximum
load

F-*

(kN)

Density

p

(kgl-3)

Panel
thickness

t

(mm)

Test



Annex 36

Results of the embedding tests

Dowel-type fastener:
Panel:

d = LTmm
P7 (Poplar)

127

130

121

124

131

125

15,5

15,6

15,7

16,1

15,5

r255

r235

1207

r273

r234

7,0

7,2

7,4

J,2

7,3

P7 /C45"-97
P7lC45"-ß1
P7lC45"-120

P7lC45"-r2r
P7lC45"-130

126

106

134

73r
t32

12,J

16,1

15,4

L5,8

1

1

1

1

177

275

304

28t

7,0

J,0

6,9

7,0

P7lc}"-rl
P7lC0'-50
P7lC0"-60
P7lC0"-70

123

127

118

t26
r21
123

t5,2
14,3

15,1

14,7

15,1,

1257

7212

r250
r245
7240

7,0

7,1

7,0

7,r
7,2

P7 /T45"-80
P7 /T45"-81
P7 /'145"-90
P7lT45"-n0
P7lT45"-t10

r07

106

106

108

tjl

12,6

72,5

12,9

L2,8

1198

1233

t206
1233

7,0

6,9

7,0

7,0

P7 /T0"-L0
P7lT0"-20
P7 /To"-30
P7 /^10"-40

Mean
embedding

strength

fh,^"uo

(N/mm2)

Embedding
strength

fh

(N/mmz)

Maximum
load

F**

(kN)

Density

p

(kelm3)

Panel
thickness

t

(rorrr)

Test
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