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The influence of installation deviation on the mechanical

performance of glulam beam-column glued-in rods joints
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Abstract: There are usually some defects and deviations in the manufacturing and installation of glulam glued-in
rods joints, and there is currently no standard to follow for the design and construction of joints. Therefore, this
paper focuses on the influence of installation deviation including manufacturing defects on the flexural capacity of
such joints, aiming to clarify the allowable range of installation deviation. Based on the theoretical calculation
method to check the beam end flexural bearing capacity of the designed joints, firstly, the finite element analysis
of the joints with and without installation deviation was carried out, then the finite element analysis of the joints
with installation deviation was compared with the experimental results, and the limit value of installation

deviation was determined by using the finite element analysis method considering the cracking of rubber layer.
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The results show that: the beam end flexural bearing capacity of joints with installation deviations has decreased;

the failure modes of the specimens in the test are mainly the yield of the implanted steel bars, the damage of the

wood around the reinforcement holes and the cracking of the wood columns along the grain direction. If the

installation deviation and adhesive cracking can be reflected in the finite element analysis, the analysis results are

in good agreement with the test results. When the installation deviation is controlled within 10~25 mm, the

flexural bearing capacity of the joint model is reduced by less than 5% compared to the joint model with the

usual reserved gap of 10 mm.

Keywords: glued timber structure; glued-in rods joint; beam-column joint; cyclic load; installation deviation
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Table 1 Geometry parameter of joint
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Fig. 1 Schematic diagram of beam-column glued-in

rods joint
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Table 2 Properties of glued timber
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Table 3 Epoxy resin adhesive performance index
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Fig. 2 Calculation model for glued-in rods joint
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Fig. 3 The bonding interface of the planting bar in case of

installation deviation
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joint
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Fig. 5 Load-displacement curves of joints
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Fig. 13 Load-displacement curves of joints

R 1AL AR AE N A8k AR P A AR B TR S
BE X b R 2 2 2 A 25 T AL A9 19 S AT A PR T 4
M, 51 A A BE BT 2 R (model change ) 8 48 i )2 2%
R kN W AT R A O R A IR, B T 20 Y
N & v EA N (N TS DA R (= B2
FI) B 45 0 B A AR X L R R T R
BT 3 (RLJ-4 %) 5l I 1 sl (BLJ-3%7%) , Al
THEM LY G R RGE R 13 TR .

[ERERED=Ni P L e A TV - NI B S VI Y
AR AR ) W AR T I, 5 I B o B R i B
PR Ay S s FF S 02 B b 06 T I AL B R B —
FE K FE I SLEE B U S 24 10 T N B B R I
SURREE DA TRADL A 455 SR B T A .

3 ZEREBITEENHE

i T H AW JC S — it T80 bR v 2 P AR
A 25 7T e 4 T BUR G AR A 1 A2 I RE 2
BINASTI G ), T 2200 2 5 PR 09 Fu /T O 22 38 1l o

R WSS G A R A A T I SR R G 2
K H R ZE RN AR I AR . s
TR AR AT R 0 AR B R ), S A A e B T
A TER 5~10 mm [a] B, 5B it iy 3 56 op A7 78 e K
B 22 1 T-4 T A AN 53 I 6 A w22 N
10.15.20.25.30.35 mm [ 77 s AR Y | 5 K (7 78 %
B i 2 114 D 4 1l A4 S U E A7 X6 L, FE P R 22 10 mm
A Ay 3 0 BR 7% 0

38 2 % b 8 A AR B () i ARt i (&1 14) BT 0, 5
S8 2% A 2 1 0 A 5 D G A o R i RO MR
B AH L, {E i 22 B 7E 10.15.20.25.30, 35 mm %}
IO 1) Y 2 4R v AR — AN A3 A A N o DA 25 IR0 o 2R
fE(E (2 4)F , DL 10 mm T B4 {8 R 6 HE I 25 4 15~
25 mm I 5 45 AR 4R 0 R AR I BEAE 520 LI, i 0
2 PRAH T Ry TRE 45 2 % .



144 K5 xR ¥E AL FROP FE L)

% 46 %

x4 BRGEEFEE

Table 4 Load characteristic value of each specimen
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