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Abstract:

relationship of the timber bolted connection with slotted

In order to study the load-displacement
steel plate, monotonic tests were performed on 24
specimens in the direction parallel to timber grain,
considering the bolt diameter, the dowel bearing length
and the slender ratio. The experimental results show that
the connection undergoes the elastic stage, elastic-plastic
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stage, plastic-developing stage and failure, performing
well in terms of deformation. Based on the curve fitting, a
two-parameter (i. e., strength and elastic stiffness)
mechanical model was proposed and theoretical formulas
of the two parameters were derived. Finally, with the
theoretical formulas and mechanical model, a calculation
was conducted to obtain the load-displacement
relationship curves of the specimens, which was found to

be in good agreement with the test results.

Key words: timber structure; bolted connection;

experimental study; theoretical analysis; mechanical

model
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Fig. 1 Timber bolted connections
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Fig. 2 Timber bolted connection under moment
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Fig. 3 Sketch of experimental study of mechanical

performance of timber bolted connection
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Tab.1 Types of specimens
R AR d IR

JENEE A Kael/d K
/mm /mm
S—12—105 12 105 8.8 3
S—12—140 12 140 11.7 3
S—14—140 14 140 10.0 3
S—14—180 14 180 12.9 3
S—14—230 14 230 16.4 3
S—16—140 16 140 8.8 3
S—16—180 16 180 11.3 3
S—16—230 16 230 14.4 3
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Fig. 5 Test setup for specimen
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Tab. 2 Failure modes of specimens

— ) T

s KA e e s
S—12—105 8.8 1 1 1
S—12—140 11.7 111 II1 11T
S—14—140 10.0 I 1 1
S—14—180 12.9 111 111 111
S—14—230 16.4 v v v
S—16—140 8.8 1 1 1
S—16—180 11.3 111 111 111
S—16—230 14.4 v v v
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Fig. 6 Failure modes of connections
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Load and displacement relationship curves of specimens
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Tab.3 Parameters of mechanical performance

W P,/kN A/ (kN P,/kN 4 AJ/mm D
mm~!) mm
S—12—-105 24.14 3.81 17.55 4.61 17.97 3.90
S—12—140 27.17 428 17.94 4.19 22.02 5.25
S—14—140 43.16 594  26.60 4.48 3582 8.00
S—14—180 48.25 6.14 31.95 521 3462 6.65
S—14—230 47.91 588 33.48 569 32.18 5.65
S—16—140 48.76 10.45 36.66 3.51 26.93 7.68
S—16—180 44.42  9.18  34.26 3.73 36.27 9.7l
S—16—230 54.26  9.18 42.13 4.59 23.80 5.18
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Tab.4 Value of parameters
1R EHAE d /mm FPERLR E /10°MPa #EREHE M, /(KN-mm) FSRE7R SR £/ (N-mm—2) K7 ENIEE & /(Nemm—2)

12 2.1 440 22.3 26.5

14 2.1 440 25.6 35.9

16 2.1 440 24.0 62.3
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Tab. 5 Value of theoretical calculation of strength

and stiffness

IREE P,/kN %/ (Nemm )
S—12—105 28.06 3.97
S—12—140 22.48 3.97
S—14—140 50. 22 5.82
S—14—180 35.52 5.82
S—14—230 40. 98 5.82
S—16—140 53.83 10. 06
S—16—180 .95 10. 06
S—16—230 51.84 10. 06
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Fig. 14 Theoretical calculation versus test
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