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Determination methods and comparison of theorical formula

of wood embedding strength
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ence and Technology of State Forestry Administration, Beijing 100091, China)

Abstract. This paper described the determination methods of wood embedding strength,
and listed international and domestic theorical formula of wood embedding strength;

The results of theorical formula results were compared. The result obtained 5% off—set
as a evaluating method was more reasonable, and theorical values of wood embedding
strength from NDS were in good agreement with the experimental values of larch di—
mension lumbers and glued—lamianted timber by 5% off-set.
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Fig.1 Determination methods of wood embedding strength
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Fig.2 Three evaluating methods of wood embedding strength
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Fig.3 Experimental curves of wood embedding strength and displacement Fig.4 The stress state of wood around the bolt
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Table, 1 Decreasing coefficient of embedding strength perpendicular to the gain of wood
7 T T
'g&mﬁ@ i 8 10 12 | 14 16 18 20 2 | 4
Diameter ol Bolt/mm {
0.85 | 0.75 | 0.68 | 0.65 | 0.60 | 0.5 | 0.54 | 0.51 | 0.50 |

2) el (ReARLHIHABTEY GB/T 5070820129 HUE T A H§HA R BAIFRIR A AKX, A FAATR:
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Table.2 Calculation results of different formula of embedding strength //(MPa)

2F#% % Oven—dry density/(g/cm’) 0.40 0.50 { 0.60 0.70
£ A% [ Direction of grain 0° 90° 0° 90° | 0° 90° 0° | 90°
$2# 11 Diameter of Bolt/mm
d=12mm
1 15.0 10.2 15.0 10.2 15.0 10.2 15.0 10.2
2 30.8 16.2 38.5 22.4 46.2 29.2 53.9 36.5
3 30.9 16.2 38.6 22.4 46.3 29.2 54.0 36.5
4 17.6 1.7 22.0 9.7 26.4 11.6 30.8 13.6
5 25.9 17.0 32.1 21.0 38.2 24.9 4.1 28.8
i 6 5.9 | 13.0 | 32.1 | 16.1 | 38.2 | 19.1 | 4.1 | 22.0
i d=14mm
[ 1 50 | 9.8 | 150 | 9.8 | 15.0 | 9.8 | 15.0 | 9.8
2 30.8 15.0 38.5 20.7 46.2 27.0 53.9 33.8
3 30.9 15.0 38.6 20.7 46.3 27.0 54.0 33.8
B 4 17.2 7.6 21.5 9.5 25.8 11.4 30.1 13.2
5 25.3 16.2 31.4 20.1 37.3 23.9 43.1 27.6
6 25.3 12.7 31.4 15.7 37.3 18.6 43.1 21.5
d=16mm
B 1 15.0 9.0 15.0 9.0 15.0 9.0 15.0 9.0
2 30.8 14.0 38.5 19.4 46.2 25.3 53.9 31.6
3 30.9 14.0 38.6 19.4 46.3 25.3 54.0 31.6
4 16.8 | 7.4 21.0 9.2 25.2 1.1 29.4 12.9
5 24.8 15.6 30.6 19.3 36.4 22.9 42.1 26.5
6 24.8 12.4 30.6 15.3 36.4 18.2 42.1 21.0
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2) Koy BAR A o T AR AR PR B,
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§) TBESATERISRAR: £ o (100+0)/(100+0.850 , ©), JAHHIA A, HIK =12,

5) b 0 F100° AYBUCHABHRECS FIRIRECH 1,

M 2 hATLAE I RE CREEHARTFFME A R R 3R A T HE AR, HABfEREM

W H RN TR, SERFEEAT RE (REAZEHEHARTE) GB/T 50708-2012 EEALEHIEL
HIFEAT A A e o B RO BE T RS e TR, X R P A BN A S R T T A A B AR He o R
AR R B BRI B A B R 58 Y 5% 4 OrlA, ¥ AT BEE SN A A TR R A,
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Table.3 Experimental results of embedding strength of larch dimension lumbers and glued—lamianted timber

3 e 3
HHt %&E’f / n q;ﬂ%:i’f ;ff_/ - ok /o0 KSR /(MPa)
Materials rameter o verag' 5 24 Moisture content/(%) Embedding strength/(MPa)
Bolt/mm density/(g/cm’)
. tﬁ?j&ﬂ 12 0.589 (11.43%) 10.4 39.9 (15.00%) (NAZL)
Dimension lumber
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0.608 (11.03%) 10.2 [27.4 (25.0%) (&)
10 —
[ 0.590 (8.46%) 10.1 44.6 (14.23%) (i)
Be&k Glued-la— " 0.604 (9.97%) 10.4 24.9 (19.38%) (H&&0)
mianted timber | 0.613 (10.08%) 10.3 44.2 (11.86%) (Wi&)
e 0.599 (8.87%) 12| 218 (17.92%) (BkgD |
0.614 (12.29%) | 10.4 423 (11.76%) OR&) |

it FPESRIEIE R M BIENER R

B E R M ERIC LHRAE R,  ELBb SR EAZ IR HTERIE T B RO ZIER A E AR
[T :
ik [10] 288 ASTM D5764-97a 5424 AAHIMEHFIR AARH B SRR TIIE , RS R4 3 BT
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Table.4 Comparison between experimental results and NDS results of embedding strength of larch

[ Hika bt T o wak |
- 1 Dimension lumber Glued—lamianted timber
BRAR ]
. 12 10 12 18
Diameter of Bolt/mm |
- | R
;775 % Direction of grain 0° L 0 90° oo | o0
R - —_— .] —
kLR /(MPa) 39.9 | 4.6 T 27.4 44.2 24.9 , 42.3 21.8
experimental results/(MPa) ’ ' ' ' ’ | ' ’
NDS £ % /(MPa) [
NDS results/(MPa) 43.0 43.7 30.2 45.1 27.5 4.8 22.3
i%# Error/% 1.73 —2.92 J;,IO'BS 2.09 10.34 5.94 2.70—‘

. 1) 25 {(NDS HEER - RIHER )/ IRIEEF | x 100%

HZ 4 AP . NDS £ i AR R 52 MERE ASTM D 5764-97a LA SR 5% (RS
MR LS R E A, L SR ER B IREHIRE SR AR EREEE 2.02% £7.13% 2
], HEL I RTCELE 2.70% F 10.38% ZIAl,

3 BS54
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e, SEPRERAT. NDS 4 HAAH HHKEREEBARNE R 52BEE ASTM D 5764-97a
ILBHERERIE 5% REBNIE R LS R A, SLEH AR AR 58 B NS i) 22 TS EAE —2.02%
£7.73% Zia], HWEEHANRETCBTE 2.70% £ 10.38% Z[dl,
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