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Structural Performance of Joints for Partial Reinforced Beam Using GFRP
Laminated Plate and Cylindrical Reinforced LVL Column'

Yo-Jin Song® - Hong-Ju Jung? - Jung-Jae Le€’ - Jin-Suk Suh® - Sang-Bum Park® - Soon-1l Hong®'
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ABSTRACT

After being laminated with a combination of glass fiber reinforced plastic and plywood, the GFRP laminated plate
was densificated for 1 hour at 150°C with pressure of 1.96 N/mm? A partial reinforced beam was produced by attach-
ing the 5 GFRP laminated plates to the joint of glulam and the column. In addition, the column to beam joint was pro-
duced
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by using reinforced laminated wooden pin which was made of GFRP sheet and plywood, fiber glass reinforced cylin-
drical-LVL column. The joint was made of round log, glulam and drift pin as the reference specimen, and its moment

resistance was evaluated.

As a result, the strength performance of specimens with partial reinforced beams were 1.8 times stronger than the
reference specimen on average. Furthermore, rupture was neither occurred on partial reinforced beam nor column.
Toughness and tiffness of joints were also fine. The GFRP sheet reinforced laminated plate showed better reinforce-
ment effect than GFRP textile reinforced one. GFRP sheet was inserted into each layer of laminate, and it showed
good condition in rotation-angle and strength, therefore it is the most appropriate to reinforce the part of the beam.

Keywords: Cylindrical-LVL, glass fiber reinforced plastic, GFRP laminated plate, reinforced laminated wooden

pin, moment resistance
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Radiata pine
veneer roll

Fig. 1. Manufacturing method of cylindrical-LVL
column.

Ply wood

GFRP Sheet

Fig. 2. The reinforced process of cylindrica-LVL
with GFRP textile.

Hot pressing 150°C + 1hr

Fig. 3. Shape of GFRP reinforced
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textile

Fig. 4. GFRP reinforced laminated plates in accordance with combination of plywood and GFRP.

Fig. 5. Shape of reinforced beam.
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Table 1. Combination of column-beam joints specimens

SRF - HFF - Ol HA - AQA - WA - T

bl =

Sample Column Connector Beam

Type-A Round log Drift pin Non-reinforced beam
Type-B partia reinforced beam (plate-1)
Type-C partia reinforced beam (plate-2)
TypeD oflindrica LvL ~ STRP rjg;‘;r;edpi':“i”ated partial reinforced beam (plate-3)
Type-E partial reinforced beam (plate-4)
Type-F partial reinforced beam (plate-5)

Displacement
transducer — Cross head

speed
Smm/min
Unit: wom

| -

' 330mm '

Fig. 7. Moment resistance performance test of col-
umn-beam joints.
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Table 2. Result of moment resistance test for column to beam joints

g 4537t

specimens Mmax (kN - m) Rotation angle (rad.) -At the same moment- Intial stiffness (kN - mrad.)
Type-A 9.2 (1.00)* 0.070 178.72 (1.00)*
Type-B 16.5 (1.79) 0.045 190.76 (1.07)
Type-C 15.2 (1.65) 0.055 174.09 (0.97)
Type-D 17.3 (1.88) 0.070 146.24 (0.82)
Type-E 14.6 (1.58) 0.100 89.71 (0.50)
Type-F 17.1 (1.85) 0.070 133.04 (0.74)
ratio*
18 Type-D
15 Type-F
Type-]
1 Type-C Type-E
g 12
]
g" Type-A
£
E 8

o 0.05 0.1

015 02 035

Rotation angle (rad.)

Fig. 8. Relationship between moment and rotation angle of column to beam joints.
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