3261 F Vol.32 Suppl ™ B o %
201546 H  June 2015 ENGINEERING MECHANICS 314

YEHES: 1000-4750(2015)Suppl-0314-08

B AMRASE & E NI AIRFT5

) 1 3 2 N g 1 e} 3
VNG Y, THENAE S, S M5, ZEEESE
(1 HERFLEATHRR, LATHRZALGHALEHELRKE S, b 100084
2. JER B R LR SR TSR, b 100083; 3. PYL@EFRHE K AR, 1% 710055)

W OE. NHRAAEE EMEHE LR TR N Z, E AR ) R H ST ek R — . H
B A MR 77 30 AT Bz MR RR BRI AR VR =, AT IR IO ST AT FRP A Al 48 07 0 AT
XFEC AT, BRI IR IR A H 4 A T IR AR e AR A, B WIEE R VR« )50 P & AR A
FIORE W ISR AR A, VRN T BN B K AR BRSSO A K
AR, TN FRP 5 s 25 % .

XHER: FRP: &z XK MR R4 BMERE

PESES: TU3B XHEFRERE: A doi: 10.6052/j.issn.1000-4750.2014.05.S060

EXPERIMENTAL RESEARCH ON HYBRID CONNECTING
METHOD FOR FRP CONSTRUCTIONAL ELEMENTS
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Abstract: Pultruded fibre reinforced plastics are widely used in civil engineering. The connection problem of
composites is one of the key problems on the design of composite structures. There are three main connection
methods for FRP: bonded connection, bolted connection and hybrid connection. In this paper, through the
comparative analysis of these three connection methods, it can be seen clearly that because hybrid joints
incorporate the advantages of the bonded and bolted connections, hybrid joints have larger stiffness, better
ductility, and reasonable stress distribution. In addition, there is an increase in carrying capacity than that of bolted
connections. Moreover, for a hybrid connection joint, the main influence factors are studied by experiments for its
failure mode and carrying capacity, such as the end distance, the number of bolts, the lap length and the diameter
of bolts.
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Fig.1 Diagram of the specimen
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Table 1 Parameter settings of specimens

S BEG S diEE E/mm AR B SR K Limm SR8 B4R gimm

2E 20 4 150 10
w1l 3E 30 4 150 10
4E 40 4 150 10

5E 50 4 150 10

150L 40 4 150 10

24 200L 40 4 200 10
250L 40 4 250 10

4B 40 4 200 10

34 6B 40 6 200 10
8B 40 8 200 10

6D 24 4 150 6

#4444 10D 40 4 150 10
14D 56 4 150 14

% (Bolted) 30 4 150 10

Ji: 4% (Bonded) — 0 150 —
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Fig.2 Photo of the specimens under load

3 ARSI

3.1 ImEER LRI RERY S
55 1 A B U RO AN R, 2 Ak
WA NSGERRFR R 2 Fiox, WK 2 aTLLE H,
TRIEART RN s B AR AR I AN, B
PR AR AR TR AR BRI IR R AN K
*2 AEImERIRELER

Table 2 Test results of different end distances

RE2LEN

W KN 2/kN 3/kN CFI7EE /KN B (%)
N 3/MPa

2E 11091 96.84 96.84 101.53 158.64 24.79

3E 89.38 91.59 99.32 93.43 145.98 22.81

4E 109.24 114.22 102.60 108.69 169.82 26.53

5E 106.75 109.26 101.79 105.93 165.52 25.86
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Fig.3 Comparison of the load-displacement curves of hybrid

connections with different end distances
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Table 3 Experiment results of the specimens with different

overlap lengths
R IKN 2/KN  3/kN P& /KN IR TR ) (%)
N #1/MPa
150L 109.24 114.22 102.60 108.69 169.82 26.53
200L 101.93 100.25 106.86 103.01 160.96 25.15
250L 131.71 114.32 109.35 118.46 185.09 28.92
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Fig.7 Comparison of the load-displacement curves with
different overlap lengths
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Table 4 Experiment results of specimens with
different bolt numbers

) \ R N

W KN 2/kN 3/kN  THEIEE /KN TR (%)
N /3/MPa

4B 101.93 100.25 106.86 103.01 160.96 25.15

6B 134.20 141.65 124.28 133.38 208.40 32.56

8B 131.71 135.03 140.02 135.59 211.85 33.10
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Fig.9 Comparison of the load-displacement curves with
different bolt numbers
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Table 5 Experiment results of specimens with
different bolt diameters

RE2LIEN

I 1KN 2/KN  3/kN & EJI/KN BRI/ (%)
N J1/MPa

6D 8698 73.73 96.94 85.88 134.19 20.97

10D 109.24 114.22 102.60 108.69 169.82 26.53

14D 100.23 114.32 98.56 104.37 163.08 25.48
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Fig.11 Comparison of the load-displacement curves with
different bolt diameters



T ®

VAl 2 319

IR EAROY omm BRI ZON ATk
SRR A SR S BT VIR, M fLJa A B 4%,
JaHAEFLEEA SE LT, IR KK E D BT UIAE . 10D ik
PR 4E MR 6), 14D R PFLLEE —HER FL AT v
BT ERES RN, PIHRR R 2 18] 1 S AR R 42
BT, I HEHe AL S T H B 1B R AR (18
12). 5340, AW I T S AR 906 B AL
R A MOBMB I A e iz T BREOR o

s

K12 14D R
Fig.12 Failure mode of Group 14D

I FR TR R, MR EAR I R 2R A £
ABRIIANGS, HABIFFRERS, BEE/h
I, A SRARRR E/D RAS, SRR E ARSI/, B
PUERRIEER N . oh, RIZTFRGE i i i
FekdH, B EAE N SEIRR BT B
BT
3.5 BE. R ORIEXTHE

R T WA REE T A2 s, FrikE T
e iR R, HaliRss Ry 3E 1
B IR 45 AT LR . BRI T AR A
BRI 6 fn. WK 6 Wi fdin] LIE H,
e AR B I R TR AR A %, FIRE T
N 41.98kN, FEBMFRLEAR, BN E
BIYI5RE A 3.5MPa. RIS A& 20 ) 0] LB %
B AN G IR B B Y 55 A R I
o IREEERB IR, BRIER AR IR
TIREER, (HRREERENABIIIFAE T IRE
ARSI M, XULBR G &Y, ZEFE
A 53 ) AR PR A 28 AN R R I k21 B KA

=TT T A R 2 13 B,
A #7007 i 2 v] LA, IREEAFIR A1 46 1% 2 N1
KRB, FEALF 9 0.5mm B, B fuf 2% 2] 30kN
Fe A, TR AR SIS AR R R R TR
i AR AR R AE R, FF HONET & R E TR
B WHZAIANFERZ, HTRZ0mE 8 S5

BON™E, WURAREINE, AR SR
SRR, AKBIBAC. MEREY, SEEvhT
35kN I, 2 AR B AR M, A
JR 2 AR s SR 3, FEARXS ALAE A 2] 1.3mm Z |7,
BIf 3AE 35KN~55KN I, BEFEFIE 2 IERA& T,
WIEEJLFORFFANAS: FEATHEOAE] 55N I, JRJE4
PO, JER B A SERT, A A A P R AR
ARAH, ATEPECE 40kN Aifi: ARELIER, fiEk
BTt AERNIEEA PRI

Fo CRAER. B, REASNURERNR

Table 6 Bearing capacities and efficiencies of hybrid

connection, blotted connection and glued connection

TR

R 1KN 2N 3/KkN  FHIEE SN TR/ (%)
i 7]/MPa

3E 89.38 91.59 99.32 93.43 145.98 22.81

% 91.05 84.43 85.24 86.90 135.79 21.22

JKeH: 43.08 39.76 43.08 41.98 65.59 10.25
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Fig.13 Comparisons of the load-displacement curves of
different connection types
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