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Abstract: Dowel laminated timber (DLT) is a kind of
novelty structural timber made of lumber connected by
dowels. Compared with glulam, it has the advantages of
fast processing, low cost, and more green environmental
protection. To evaluate the bending performance of DLT
beams, eight groups of DLT beams were tested under
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four-point loads. The testing parameters include the types
of dowels (wood and bamboo dowels) , dowel spacing
(70, 100 and 140 mm) , and the number of laminates (3,
4, and 6 layers). In addition, to reveal the contribution of
the interfacial dowelled connection among lumbers to the
bending performance of DLT beams, push-out tests were
also conducted on the wood or bamboo dowelled
connection of DLT. The test results indicate that the
bamboo dowel connection show a higher slip stiffness and
a better ductility compared with wood dowel
connections, and the bending performance of DLT beams
with a composite action range from 0.11 to 0.15 which is
lower than that of glulam beams but higher than that of
unconnected timber beams. The bending performance of
DLT beams increases significantly when adding the
number of the laminates, while reducing the dowel
spacing could improve the bending capacity and stiffness
of DLT beams. Due to the fact that the bending stiffness of
the DLT beam would be overestimated by the y method
provided in Eurocode 5, a recommended reduction factor
was proposed for the connection stiffness when it was
used to calculate the bending stiffness of the DLT beam,

to facilitate engineering design.

Keywords: dowel laminated timber(DLT); interfacial

slip; flexural behavior; dowel-type joints; y method
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Tab.1 Details of push-out test specimens

Fes BAFAAR RN S EAR/mm R /mm okt

1 WDS70 A 10 70 5
2 BDS70 (UKt 10 70 5
3 BDS100 i 10 100 5
4 BDS140 i 10 140 5

H WACE A BACZAT 41 DAC A ; S70.S100 1 S140 4341
FERESEE S 70 mm 100 mm A1140 mm.
) 5 R 7K HR 5 B2 R 22. 38 MPa.

AEH RN RS AR R J2 AR R B 4, BRI R
10 mm.  ARHS BB BT BEA , - 2495 5 656 kg
m s AT R SR AT, P X B Bl 665 kgem Y
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Fig. 2 Schematic diagram of push-out specimens (unit: mm)
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Fig. 6 Load-slip curves of push-out specimens
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Tab. 2 Test results of push-out specimens
Ji iR ) e BR KT RS HEPE AL
" . -
m e P OERE @R/ B R amone O smg L w awg
/KN #/% kN {E/kN %0/ % mm ") mm-Y) B/ % B %
WDS70  10.92~13.54 12.23 8.40 17.86~20.77 19.10 5.02 7.43~8.56 7.81 5.49 2.99~3.91 3.26 16.76
BDS70  10.83~13.49 12.12 7.89 20.15~24.27 22.20 6.53 8.68~12.97 11.27 14.09 3.73~5.11 4.59 11.42
BDS100 11.09~13.55 12.08 7.68 19.82~22.58 20.99 4.42 10.19~15.84 11.93 16.81 3.38~6.51 4.52 26.15
BDS140 10.76~12.00 11.50 4.14 17.18~22.91 19.53 11.74 8.77~15.79 12.19 20.94 2.83~4.87 4.67 29.70
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Tab.3 Specimen design of DLT beams
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e R L/ W/ H/
mm mm mm
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6
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BDBL3—S70 1900 120 96 #Fr#4i4d%E 70
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Fig. 7 Structural detail of DLT beams (unit: mm)
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Tab.4 Bending test results of each specimen
ZH JENEE s M, /(kNem)  f£,/(Nomm™) B, /(10" Nemm®) 3K E /mm @
LTBL4—1 4.29 13.09 1.81 10. 85
LTBL4 LTBL4—2 4.10 12.51 1.73 12. 47
LTBL4—3 4.12 12.57 1.71 8.75 0

GLTBL4—1 11. 40 34.79 20. 33 0 1.00

GLTBLA GLTBL4A—2 13.51 41.23 21.81 0 1. 00

GLTBL4—3 15.25 46. 54 24.79 0 1. 00

WDBL4—S70—1 7.00 21.36 3. 96 7.01 0.14

WDBLA—S70 WDBL4—S70—2 6.63 20.23 3.49 5.11 0.13

WDBL4—S70—3 5.98 18. 25 4.18 4.38 0.17

BDBL4—S70—1 7.13 21.76 3.85 6.70 0.15

BDBL4—S70 BDBL4—S70—2 7.76 23.68 3. 86 7.17 0.15

BDBL4—S70—3 7.57 23.10 3.79 7.96 0.15

BDBL4—S100—1 6.54 19. 96 3.32 8.44 0.12

BDBL4—S100 BDBL4—S100—2 5.93 18.10 3.19 6.77 0.12

BDBL4—S100—3 5.09 15.53 2.81 6. 50 0.09

BDBL4—S140—1 5.19 15.84 3.34 5.04 0.12

BDBL4—S140 BDBL4—S140—2 4.95 15.11 3.24 6.71 0.12

BDBL4—S140—3 5. 88 17.94 2.72 6. 50 0.09

BDBL3—S70—1 3.93 21.32 2.22 3.68 0.19

BDBL3—S70 BDBL3—S70—2 3.24 17.58 1. 50 4.46 0.09

BDBL3—S70—3 3.85 20. 89 1.81 5.39 0.13

BDBL6—S70—1 12.87 17. 46 11.77 3.72 0.16

BDBL6—S70 BDBL6—S70—2 14. 06 19.07 9.52 4.91 0.13

BDBL6—S70—3 14.65 19. 87 10. 57 6.69 0.14

*5 BHANZEHRWERTEHE
Tab.5 Average value of bending test results of each group

= PN PSR L U NI Uik i R U HEFRE
51 FHE, BRREY ¥ﬂJ{E/ (‘1,“%/: FHE/ "lfa'%,: FHfE/ 5\7?%,: T4 I‘Pr%
(kNem) % (Nemm %) /% (10" Nemm?) B/ % mm /% /%

LTBL4 4.17 2. 50 12.72 2.51 1.75 2.47 10. 69 17.45 0 0

GLTBL4 13. 39 14. 40 40. 85 14. 40 22.31 10. 18 0 0 1. 00 0
WDBL4—S70 6. 54 7.90 19.95 7.89 3.74 10. 58 5.0 24. 69 0.15 14.19

BDBL4—S70 7.49 4.32 22.85 4.31 3.83 0.81 7.28 8.75 0.15 0
BDBL4—S100 5. 85 12. 44 17. 86 12.44 3.11 6.96 7.24 14.52 0.11 15.75
BDBL4—S140 5. 34 9.04 16. 29 9.01 3.10 8.77 6.08 14.95 0.11  15.75
BDBL3—S70 3.67 10. 27 19.93 10. 27 1.84 16. 03 4.51 18.98 0.14  36.83
BDBL6—S70 13. 86 6. 54 18. 80 6. 54 10. 49 6.54 5.11 29.27 0.14  10.67
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Fig. 13 Calculation model of timber composite

beams with partially composite action
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Tab. 6 Comparison of calculation results

IR LIV
lﬁﬁ:@ﬁ\ B I Beﬁ, =B ferr,n; Be“. 05k fieff‘o. 5K,
exp WE/% w2/ %
WDBL4—S70 3.74 5.72 34.4 3. 20 —14.4
BDBL4—S70  3.83 7.03 45.5 4.12 7.0
BDBL4—S100 3.11 5.95 47. 4 3.33 6.6
BDBL4—S140 3.10 4.95 37.4 2.79 10.0
BDBL3—S70 1.84 2.99 38.5 2.19 16.0
BDBL6—S70 10.49 16.62 36.9 10. 32 —1.6
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