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Structural Behavior of Bolted Lap-Joint Connection in the Pultruded FRP Structural
Members

Lee, Young—Geun*, Shin, Kwang-Yeoul*, Joo, Hyung-Joong*, Nam, Jeong—Hun* and Yoon, Soon-Jongm

ABSTRACT

In this paper, we present the result of an experimental investigation pertaining to the structural behavior of
bolted lap-joint connection of pultruded fiber reinforced plastic' structural shapes. In the experimental
investigation, in order to find the mechanical property of the material, tension and shear tests on the pultruded
structural composite specimen are conducted prior to the investigation on the structural behavior of bolted
lap-joint connection of the member. Based on the result, number of bolts, type of placement, and location of
bolt are determined to be a test variable. Three different types of experimental specimens are prepared. Tensile
load is applied through the center of the specimen with lap-joint connection and the structural behavior and
failure mode of the test specimens with respect to the tensile load increment are investigated. As a result, it is
found that most of the failure mode at the lap-joint connection is shear failure mode. Consequently, it is also
found that the data obtained through this experimental program could be used for the structure connection
design as a basis.
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Fig. 1 Failure modes of single-bolt lap-joint in-plane connection.

3. PFRP A59| H3}3 43

HEell AMEE PFRP 2§ 24l Ystdes HRge
EEE dZFe BHoly B4 5 BRI Yol AgHL
de ¥, vy 23RY FELSEEAE Ao 4
P& ol AH8E PFRP EAlE (F)gr=uldniols ¥
Eazd gAor PAEJe 2 EolLE(Polyester)
S A, At FEAREEIA AAE fE4RE
ARGtk HERZA BAe] gy B dopder
EH(Rovingyol HiXEIe] 3~Som ZHolz Huxlol ¢
WEke g HAb B OHRAR AMgste] ofRbE RAZ e &
EZE ujE(Chopped strand mat(CSM))9} 4502 =g
249 324 d)E(Roving cross mat(DB mat))7] AFE-E|Q]L
o, Aaeeee o 65%(FHu, (FF=unolct. 7}
PFRP B.Ajo] HIbdS Wizl 9 AjHdvhde Fig 20 vhg
yglen AEWE giEer 2H] 3RA wjEX Fig 39) 1}
R At



B23% B 1% 2010. 2 zES APolg8 BESA B34 AN 72H A% 39

Tensle  Shear specimen Shear spectmen Table 1 Result of tensile test for PFRP specimen
spechmen | (transverse) (longitudinal)
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Fig. 5 Test results of PFRP bar specimens.
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Fig. 6 Shear test using losipescu test appatus (ASTM D 5379 M-05[6]).
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Table 3 Recommended geometric parameter for lap-joint connection

Researcher Manufacturer
Recommended Minimum |Recommended] Minimum

eld, > 3 2 >3 2
w/d, =5 3 >4 3
s/d, =2 L5 =2 1.5
p/d, =4 3 >5 4
g9/d, >4 3 >5 4
dyfty = 0.5 2 1
d,/d, =2 2 N/R N/R
d,—d, |tight fit (0.05d,)| 1.58mm 1.58mm N/A

N/A: Not applicable
N/R: No recommended
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Table 4 Specimen dimension (taken from PFRP angle member)

Dimension (mm)

d
Bolt e/ 5 . w . 1

20 2
30 ,
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40
50

pl

50 | 400 | 9.53
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Fig. 7 Failur mode of single-bolt connected specimen taken from PFRP
angle member.
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Table 5 Failur load of single-bolt connected specimen taken from PFRP

angle member
. Failure load Ultimate tensile
Specimen | e/d, P, (kN) load P, (kN) P/ P,
L-20 2 7.84 0.10
L-30 3 14.36 0.19
L-40 4 22.59 0.30
75.66 R —
L-50 5 27.27 0.37
L-60 6 29.60 0.39
L-70 7 32.37 0.43
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Table 6 Specimen dimension (taken from PFRP channel member)

Bolt |e/ d, Dimension (mm)
elw|g|s|p|!l|tu
3 130
2
(horiz| 4 14080)40(20] -
tal
ontal) s | 50
400] 5
5 3 130
(vertici 4 140|50) - | - |40
ah s Iso
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Fig. 9 Failur mode of two-bolt connected specimen taken from PFRP
channel member.
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Table 7 Failur load of two-bolt connected specimen taken from PFRP
channel member

e [t o] PR S [
c-A30 | 3 273 0.38
(h‘gvr?z‘ggt';l CAd0 | 4 27.59 0.46
C-AS0 | 5 28.93 cLss 0.46
C-B30 3 19.36 ’ 0.34
(“”,Ve“’n‘z‘gll‘) C-B40 | 4 25.81 0.42
C-B50 | 5 26.20 0.43
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