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Mechanism of Pull-out Performance
in Lagscrewbolted Timber Joints IT*
Development of a theory of pull-out properties parallel to the grain*!

Makoto NAKATANI*2 and Kohei KOMATSU*2

Lagscrewbolts were developed as a simple and economical moment-resisting connector for glulam frame
constructions. This new type of connector is expected to show high pull-out resistance due to the shear resistance
between the top of the thread and the glulam. In order to quantify this performance, a theory of pull-out resistance
of an embedded lagscrewbolt parallel to the grain direction was developed on the basis of Volkersen theory, which
was originally developed for the shear stress analysis of rivet joints. The applicability of our theoretical approach
was verified based on experimental results. Shear strength £, and shear stiffness 7~, both necessary parameters of
the theoretical formula, were determined by pull-out tests of thin 15-mm glulam specimens, assuming that in thin
specimens the shear stress distribution would be almost uniform. Verification experiments were conducted using
three kinds of Lagscrewbolts, with top thread diameters of 25, 30 and 35 mm, and the influence of various
embedment depths ranging from 60 to 450 mm on the pull-out properties was examined. The developed theory
predicted maximum pull-out load and slip modulus well.
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Fig. 2. Details of a thin wood plate specimen.
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Geometry of Lagscrewbolts.
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RPN EhE, SVATZ)a—FNOE Fig. 4.  Pull-out test method of thin plate specimens.
Table 1. Dimentions of Lagscrewbolts. (mm)
Top threat diameter Root diameter Lead hole diameter Total length
25 20 22 300
30 25 27 400
35 30 32 500
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Fig.5.  Dimensions of pull-out specimens.
Legend : R is the top thread diameter.
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Table 2. Embedment depth of all specimens. (mm)
Top thread diameter Embedment depth
25 61 90 90 120 180 210 239 240 251
30 100 150 200 200 270 270 322 347 350
35 86 170 170 250 250 350 445 450 450
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Note:  Shaded area shows shear area. displacement.
Table 3. Results of thin plate pull-out tests.

Top thr(;idﬂdiameter " P (kN) - fo(N/mm?®) ) p: Al%li/gmi) 1 ;(T\I/@ o
B 25 412 524 711 905
% R 508 539 983 | 104

35 . 622 566 - vy@f T
Average - 543 o 9.08
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Fig.10. Relationship between embedment depth and
maximum pull-out load.

Legend: 4 : Top thread diameter R = 25 mm
X : Top thread diameter R =30 mm
O : Top thread diameter R = 35 mm.
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Legend: 4 : Top thread diameter R = 25 mm
X : Top thread diameter R =30 mm
O Top thread diameter R =35 mm.
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Legend: 4 : Experimental results
— : Theoretical results.
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