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Hot-dip galvanized
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Fluoroplastic coating
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&1 MEMMEHE

Tensile "I;E{lce Yield Compressive
Matrials strength modulus strength Strength
(MPa) (GPa) (MPa) (MPa)
GFRP 361 31 NA 363
SM400A 443 200 337 NA
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&2 KimHLS & BEFHRR

Case Surface roughness Ra(pum) Coating thickness (um)
Base-plate Splice-plate Base-plate Splice-plate
Ax80-PNL 145 1022 NA 1993
Ax100-PNL 1.77 1030 NA 1979
Ax80-PPL 1.09 9.12 402 1853
Ax100-PPL 1.14 11.09 455 208.7
Ax100-PNN 1.70 1135 NA 203.1
Ax100-NPL 1.04 741 364 148.6
=3 FERrr—A
Axial Surf.coating of .

Case force connecting plate Surf.coating of GFRP Bolthole B
Ax100-PNL 100% Phosphate treat. Unpainted Over (p15) 062
Ax80-PNL 80% Phosphate treat. Unpainted Over (p15) 049
Ax100-PPL 100% Phosphate treat. Painted Over (p15) 0.62
Ax80-PPL 80% Phosphate treat. Painted Over(p15) 049
Ax100-PNN 100% Phosphate treat. Unpainted Standard (p14) 061
Ax100-NPL 100% NA Painted Over (p15) 0.62
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FAELT, K& WEEK T LIZFESE CORPAT, Kk
Lo BT A TR B & L.
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L2 EDFEDOHND Z LD, GFRP MEF07 ) 248)
WCRIFTREINSWEE 2 b, —T, U UEREL
PRORE M7 —A (AXI00NPL) TiE, T340 23384
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x4 N0 IR

Design Boltax- -1 . Slip coefficient 6 Slip coefficient 4 Slip coefficient .,
boltaxial ial force force Slipping
Case foee DO gy cv cv cv
@ tz?if)lg dp Ve o) Men g Men o)
KN
1* 534 503 936 0448* 0448%* 0465*
Ao, 2 42 509 %66 0463 0446 0474
PNL 3 522 527 49.1 946 0453 12 0449 0455 18 0482 0486 19
4 $33 501 977 0468 0458 0438
5 518 484 96.6 0463 0467 0499
1 458 4.1 762 0365 0453 0432
P 42 B5  T66 0367 0464 0498
PNL 3 522 417 388 836 0400 52 0501 0483 42 0538 0509 82
4 B5 404 g2 0418 0501 0539
5 406 372 803 0385 0494 0539
I 31 512 1086 05207 05207 05317
Ax100- 2 529 514 107.1 0513 0.506 0521
oL 3 S22 26 03 184 0519 17 0sl6 052 31 09 0S4 32
4 512 495 111.6 0534 0545 0563
5* 532 502 1090 0.522% 0.522* 0.542*
1 431 404 902 0432 0524 0559
AXSO- 2 429 41.1 970 0465 0565 0591
PPL 3 522 407 384 888 0425 51 0546 0540 34 0578 0573 24
4 403 380 888 0425 0551 0584
5 40.1 371 826 0396 0514 0556
1 537 502 970 0465 0452 0483
AxI00- 2 545 510 90 0474 0454 0485
PNN 3 522 520 434 96.8 0464 23 0466 0454 1.6 0.500 0488 15
4 531 4289 963 0461 0454 0493
5 520 430 923 0442 0443 0481
1 528 523 492 0236 0233 0235
AX100- 2 53.1 518 569 0273 0268 0275
NPL 3 522 527 513 629 0301 136 0299 0253 121 0307 0259 126
4 518 508 538 0258 0260 0265
5 499 49.1 416 0.199 0209 0212
@ FARUEH — 0. 60455 048305220540 0454 0253
FAITT R0 FRAER O, K-8 I3k Ml é 0.5 S S
5 L OSRERATAR L M) 2 v ‘Tﬁﬁ Lm«* IR e AT B T W O B
R ek, REOHNIIGTHE, BEERTTRY 2% =S O [ T 1 O O o
K LTzTe, HURRDIED M2 filid O CRIRIOR S 0.2} | o Makmum || L |
° b.
A MAEBII LTS, 207, &30 DT N v L
>< Mlnlmum
BMEOFHITITANTWRW. £, T30 -5, 13 0—< —— SE;
T RESFER DR M T ) B b & S &FLHFLSL &

LCHEHLE.
a) sRJL RERhH

FXEEARV NI K DEWIZER T A7, Ax100-
PNL & Ax80-PNL, Ax100-PPL & Ax80-PPL DLL#: 1T 9.

Ax100-PNL & Ax80-PNL D¢~ V) {&%u, O HEIE
FTIEIL 0455 & 0483 TH Y, #J 61%FEE Ax80-PNL D
JinsE < 7aot=. —J7, Ax100-PPL & Ax80-PPL DJ 1)
RO IIEE, ZNFH 0522 L 0540 TH Y, #134%
FREE Ax80-PPL D ivm< 7o o7z, FHROBILDAIEIC
ST, T ROUEHITARL MM N — 2D
BE < fpolz. ZhUE, SR I9IZBWT, HEEmIc
o7 ) o F~f v N ESE LTI 2 D =Em R
NEBRE AT CEARIL M) &2 /8T A—% & LT=5]
SRR A FEE L, RBRRTA/L MDAV NS R B1F L,
TROBENKREL 2D Z EDVRENTEY, GFRP fk
FITBWTY, FEEOMEENZRD b,

& QQ &
T
K-8 T 0 {tRHwu,

b) RIL AR

AV FMLEDENIEBT 5729, AxI00-PNL &
Ax100-PNN DL 21T 9 .

Ax100-PNL & Ax100-PNN D3~ 0 {ZE D -4 ff1
ALEIL 0462 & 0461 TH Y, JLRAL & FEEAEFLOFENT K
5RO LRI DTE N TERD H IR T
c) E:*Jicb« $53

FHROBEEIC X 518 VNZEH T 5729, AxI00-PNL &
Ax100-PPL, Ax80-PNL & Ax80-PPL DLk A4T 9.

Ax100PNL & AxI00-PPL Dp, OFEHMEIL, EZEh
0455 £ 052 TH Y, Ax100-PPL DI 14.7%E < 725
7. E7-, Wil 80%Dr—ATh% Ax80-PNL & Ax80-
PPL O Y, ZHZFH 0483 & 0540 TH Y, Ax80-
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PPL D555 11.8% = < 725 Z & b7z,
d EERORELE

AETIE, #EROFERBLUZ L 5B WNERT 57
¥, AxI100-PPL & Ax100-NPL D A1T 9 .

AxI00-PPL & Ax100NPL O~V REDONEHHEIE, %
NZEI 0522 £ 0253 THY, AxI00-PPL D553 1063%
w77,

Fiz, EERERE A U PR LTSRS — AT
BT, WFH TR, 1 X040 2L AR TE D
Z Enbotm. F7-, GFRP IZEET A L, 5T
ROLEED LFH3 2 T Ensbhnb.

VU LDRERIND, ARIERTHGR & LIRS — AT,

U UPEEEAEED R b TRV REU TR R KT T2 &b
Mmootz

@) frE—wHEEE

B9 (I — R AR BR A . Al A E A
AU TSRO L TR Y, bl XERERR TRV Nl
Z 100%& LIzl P O R Th 5.

a)  EREHARIL REH 100%

K-9@)k v, FIEMEEZIT D AxI00-PNL DR /L ki
JHE TR, IR R X0 SAMAIR L S OFFNREND
ERRDEND. R, MR M0 e E T
a— m@%éf%ﬁﬁ?bfhé#,ﬁ%fwk
P/P=0.6 F2 /¥ & CHEHMIIILT L, ZhEEZ 5 L
TETFOEENRE L LDz b LND. £, T
AU T TIMAIR L MZBW T O _EHNGRD &
na. Zhud, SMURL ORIV KR TFAARE N
MG, AV NS ORMRA~DO LI DFELE Z Bl
2.

GERP D340 Ax100-PPL T, SMAIAR/L kil
K F1EP/P=0.3 £ T, #4a Ax100-PNL D%EE & —F LT
WDD, LRI R ICTREL C, TV AfEICET
5. —J3, PMAIARL R P/P=0.6 =T Ax100-PNL & —
HBLTHDN, ZNLEIIRA ICTEEL T D, F£T,
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THE EFFECT OF SURFACE TREATMENT ON HIGH-STRENGTH BOLTED
FRICTION GFRP JOINTS IN SLIP RESISTANCE

Masaki SEKIMOTO, Gen HAYASHI, Takashi YAMAGUCHI,
Keigo KUBO, Keiichi SAKAI and Kai AOKI

The purpose of this study was to determine the effect of joint conditions on the slip resistance of high-
strength bolted GFRP (Glass Fiber Reinforced Polymer) friction joints with hot-dip galvanized connecting
plates. In this study, slip and contact pressure tests were conducted using a strip-type specimen, and the slip
surfaces were observed using an electron microscope on the joint surfaces after the slip tests. The joint
conditions of the slip specimens were determined by the bolt axial force, bolt hole diameter, and surface
treatment of the connecting plates and GFRP members. Slip test results showed that phosphate treatment,
roughening the surface properties of the connecting plates, and applying a fluoropolymer coating to the
GFRP surface improved the slip resistance. The results of the contact pressure test and the observation of
the sliding surfaces indicated that the use of a low-hardness material for the surface treatment of the base
metal improves the adhesion between the base metal and the connecting plate, which may increase the slip
resistance.
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