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Deformation Test on Fiber Reinforced Plastic Fence for Maritime Airport
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Synopsis

Some of airports constructed offshore in Japan have been damaged in wave overtopping due to
storms. Meanwhile all airports in Japan have to be protected in the high fences with a purpose of
preventing the human invasion. The steel-type fence is widely employed in the surrounding fence of
airports, but FRP (Fiber Reinforced Plastic) type fence is employed in the special area where the
steel part may cause the disturbance in the landing guide signal for airplanes. FRP type fences have
been broken by wave attacks during storms. The report describes the test to study on the strength of

FRP fence and to develop a improved type fence.
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#x-6 MERERBREE R
[FRP ]
EREE (%)
B | m—ABE T4 No |MEREME(N)|EiZMRE (N)| ZE6E (mm) | STEN-m) =a&;§g§ $I5E
/ BiZRE
ZAE M 8-1 13,300 15,771 138 918 84.3% NG
=5 0 8-2 11,810 15,771 146 862 74.9%] NG
= 8-3 13,240 15,771 141 933 84.0% NG
EHiE 12,783 15,771 142 904 81.1%] NG
X ALY [ 1-1 12,600 15,771 105 662 79.9%] NG
1 1) —hEE®Em&KY700( 1-2 14,020 15,771 114 799 88.9%| NG
mm7EiE 1-3 13,600 15,771 109 741 86.2%] NG
i EHIE 13,407 15,771 109 734 85.0%] NG
THREIIZLOUOY [ 2-1 14,980 15,771 121 906 95.0% NG
9 1) —hEE®Em&KY100|  2-2 14,000 15,771 118 826 88.8%] NG
1R Omm7iE 2-3 15,220 15,771 119 906 96.5% NG
EHE 14,733 15,771 119 879 93.4%] NG
i BiEZ® (UP—VE) | 3-1 13,420 15,771 119 798 85.1%] NG
) 3-2 13,400 15,771 114 764 85.0%] NG
3-3 12,640 15,771 112 708 80.1%] NG
H# EHE 13,153 15,771 115 757 83.4% NG
BIIEZ®E (UP->VE) | 4-1 14,400 15,771 129 929 91.3%]| NG
4 + FW10mmEwF 4-2 15,000 15,771 143] 1,073 95.1% NG
o 4-3 15,400 15,771 143[ 1,101 97.6% NG
e 14,933 15,771 138 1,034 947% NG
BIEZE®E (UP—VE) 5-1 16,440 15,771 152] 1,249 104.2%]  OK
5 + FW5mmEwF 5-2 15,200 15,771 131 996 96.4%] NG
5-3 14,400 15,771 125 900 91.3% NG
FEHE 15,347 15,771 136 1,048 97.3%] NG
BIEZE®E (UP—VE) 6-1 16,600 15,771 153 1,270 105.3%|  OK
6 + HYOR&EE4HE 6-2 14,460 15,771 122 882 91.7% NG
6-3 15,460 15,771 125 966 98.0% NG
FEHE 15,507 15,771 133 1,039 98.3%] NG
BEZE (UP-VE) | T7-1 18,800 15,771 179 1,683 119.2%]  OK
. + FW10mmEyF +|_7-2 17,660 15,771 157 1,386 112.0%]  OK
JOREEZ4HER 7-3 19,780 15,771 175 1,731 125.4%]  OK
EiE 18,747 15,771 170 1,600 118.9%] OK
BIEZE®E (UP—VE) 8-1 19,580 15,771 167 1,635 124.2%]  OK
8 + FW5mmEYF + 8-2 18,620 15,771 164 1527 118.1%| OK
HORET4HR 8-3 19,800 15,771 174 1,723 1255%  OK
FEHE 19,333 15,771 168 1,628 122.6%] OK
XH THBEANIRIZ 55 | 9-1 12,440 15,771 124 771 78.9%] NG
9 BEM10mmEE 9-2 11,400 15,771 111 633 72.3% NG
9-3 11,640 15,771 118 687 73.8%] NG
mHE e 11,827 15,771 118 697 75.0%] NG
THBANIBIZ M | 10-1 12,260 15,771 145 889 77.7% NG
~ 10 BEM20mmIEE 10-2 11,540 15,771 134 773 73.2% NG
il 10-3 11,900 15,771 134 797 75.5%] NG
EiE 11,900 15,771 138 820 755%] NG




IR EDLLE

r—2Ax9

H—Z10

‘r—2A0

r—2x38

=21

F—2R2

tr—24

r—A5

r—A6

BiFsaE

=al 15,771

wr—z7 ([

LT AT v 7

sr—za (AT .03
I I [ I
]

0

5,000 10,000 15,000 20,000 25,000
FHYRRIRFTE(N)

B-14  filsqi B o ik

SE(TRIILF—IRINE) DELER

H—2Q |

e S ST

BB

=210 [l

F—R2 [

r—20

904

(L TR T v 00

sr—za [T

TR v omo

sr—ze [LIIITI

I | 1048

sr—zs [T

sr—z7 LTI

[ T [ I [11] 1.2

sr—zs [T

IHHHHHH”HHHHHHHHHHHHHHHHHi [ 1l [T 12
‘ ‘

I
0 200 400 600 800 1,000 1,200 1,400 1,600 1,800

FHSTEN-m)

B-15  SfE o Hig




3.3 MEEEBRER

KRBT O PERERBRAE R — s L OMEM R & SO
75 7 #%-6, @-14, 151CE & D 5. H-14 DR
1L, BAEMEEAZ RL, K-15 Of#RiL, EHELO S iz
RLTWAD. S MBI BREZERLA e\ T2 sh A i % S
IZLTWV5.

FERE LT, R-61RT LD ICHEME LY K& ehk
BEREZA L — AL, F—RATETF—RA8FEITTH
o7, B-14 THEMRE LWHEMEOKEZRT &, kE
MEBLIOSETRAMEZ /R L7 — R 81%, EHERIC
EARETISIETH - T, SHEIF 180 Ik R T& /2.
X-15 12779 S ISR £ ClaIR & o fr¥—&
LCRHMECEDHDTHD.SHEELLRSD L 7r—R 4,5,
6 BWEOBENRL LN TS, Tbb, EmE
FEHEEICE L 20V, SR 2MEEZAT L L0102
B, WEHETLHEETH, TXTHRHE s b
TR, SRR X ICHA ST EETEORICHEE
DAREMEIEE L 72 D,

4.FEDH

WHEEE L7 = ADBRHEIT > -56F, UFO
TEMPRERELTEHLS ZENTET.

O & E M TIETEES NI F R P OMELE &HD
DO, XHEEART A8EEZUP (RfafiR Y
TZT)) MWHBVE (E=Lx= 25 )) 2L, FW (7
4 TAVRNITA T 4V D) EEETHERNTHD.
QU I rENZ ML DNEBHIRILF R PARIEE O—
AL T, FEEL 72 3HAICE, MEEMEARE <
b T, BAEILEL BB

QWi KABE D TOEINENET TND Z ENEL,
SREEINT O—DDHER Lo TN 5.

@ = L% WA 1, a2
— MEEEOWNET, AL NBEEIC ERR AT H 72
PR SEINAS S Rl e O SR A AN

®F R P O#ERAZRE 1727 o 2 &4k, mwr
BT A EERS TEHMERH Y, EHENRD @<
VASSY el

L EORBRAE RS, BRI =2 & LTI, #E
=L 27 LY L TEWIC L AiAIT, &6
WCHIZ 7 v 2B EMIRAAT ) 2 AT L EZ BN,
SHBOMEE LTE, UTOZERNEZLND.
ATt K91, BEHTA W BGTEAKEEIL 1m
ThHY, ZHELY REVEFRARICKHETE D028 950
RHTH L. BERITI ZHSTNDHOT, BAKERS

Im ZBZ CTHEBICHEIND L) efiiE L 137 - T
WRND, T = ADREGITRREEEWRT L&
ICE-T, BEMEBDDIENTED., E2E, 7
T U AENRT Ny b BT, #REAKEEEIC L
BIBSHTRET D, S IEHABMIIXER Y A 5
WL 327 ETHD.

F7, BIHIF R P 7 = » A DR S, H¥), X
FEAR SCER O BIWr 23 A COAED IR STV D & HERI L
TWER, YRR TIX, 7—7 Ty avick sl
HOERNRL, EENBZ >72. LEN-T, BT
7O ORI & PR EMECAH B ER A Z LT, X
HRTEHAMEOUMi 24T Wb EExbND. 7=
AMEENEAT D EAEORM b R D720, 4% b T
= 272 OB IC W T B A IUE L TR < B
Bd5.

ek, 7= AOHRFHIBTEEZ BB T 57200 TR
TETWe., UL, IEOKMEREN G 7253k
WL D72 ADWRNBELFE LiT=b, HHEBE L
TV AERRTH I L Loz, ARIOMIETE, B
NaBETLHHO0, EEME, BEEEZBRFLRNL
BECRBE AR 7 = v ABRET 5 2 & B RSt &
LC, *MEMEmRe Lic. SRS LT, Bk
W h=1m, BURLREL C=2.5, H&¥ 5=3 L{UEE LT
AR 2GR E L, *REINAFMm L7z, L7zh- T,
FRP7 =A%, ZOFRFETTIEIBESTLZ L2,
WIRICT 2 9 5%, ZHLL B0 ) Tl et 2 i<
X, Fio, ZOX I BRREBRERIEMATCE, w®K
W R DIEEROMEER, JHRENE Ok % R K E %
FlE B ZFAREMNE L, Y2 AT TR, #E
DY ELE EIFFIC L DR RPALELEE X HiLb.

Fio, AFETIE, 1.5mE S OFEHENRET NV T =
ZHEBELTRREITo7-. HHMIFRP 7 = > X DRk
Wl o, BIHICEAT 281%, EAOOBRFHIZmo 2
L, R GOHE - ik - &) [RIBR R OME - R DR
it Wi KRB oA, TSRO RRE, ax NLED
B DM 2 RAWICERB L, TOBANCELEZ Y7 =
ADHFEATHI BN D D.

(200743 H9 H = A+))

HiEE

BB DBUMFRA B LT, [E A2 @mE L 7
TR RBITHEL - 2RI EGITO®E S £ 68972 2
NEZITTEY, WCRSEHT 26D TH D,

- -
— —



PN

A PEE R (1984) R TIEREREY —F > 7 71—
THEE, K TERR T —% v S I A—T, 617p.

TG USSR (1991) « BUKIERG B B Rl ~ = = 7L, Mk
RIS DR G EAICBET 2 V—F o 7 T —,
437p.

KT (2005) - SEE R H ARG w2 2005455 1 7, pp.28.

HEENIBIL T T 2 F v 7 e (1995) @ F R PG
5% pp.15.196-198.358-359.

IARSEZ « MBS - HFEE(2003) « RRER R OB
IKERARME 2R & LESEUEEH, V)7 LamSCaE, 5550
%, pp.631-635.
EH & (1970) - KO L, B J OB o REEC
SN, BARFRmICHREE, H182%5, pp.19-30
Pt - B (2006) : AKEE Y —Z& vio A
YA NBGEEEOBRICEE DBIERR, E L
SCHE, 53, pp.1421-1425

Pl - FEEE - BEPLTE - ANETR - A LR - R
AP (2005) 1 200445 2R L 72 A BUS K 2 iR 5
EH4, No.5, pp.649-664

FWEZE - T.S,Hedges, M.Shareef, 7K¥#EE (2003) : I DFT k-
B8 LT ERGE RS 2 B i R E A B
TONIE, R TS, BB50%, pp.636-640

Mase H.(1989) : Random wave runup height on gentle slope,
J.Waterway, Port, Coastal and Ocean engineering, ASCE,
Vol.118, No5, pp.649-664

Van der meer, J.W. and C.M.Stam(1992) : wave runup on
smooth and rock slopes of Coastal and Ocean engineering,

ASCE, Vol. 118, No.5 pp.534-550

FEEER
A, 1 BER & 52 B B AL (m?)
C R
Cp : HiHR%K
: TN EE (m/s?)
B BGRZK R (m)
Hy : 1933 & (m)
Hy o 5 I i (m)
Ly : RO EARHK
Ly MOEHERPEAE O3 B AR L
Ly : Fi&k - EEEREL
Ly : SN JIINTE DOHETE O Al TE S %L
Ls : HEERHRE TOREMRE
Ls : MEHEPEE DN T 425K
Le : BEEEAOAHINE 20T 2485

Py #EEWAER T D WARIC X D HI(N)
S X —RILENm)

Sp: HER

Ty @ T3 H(s)

u o BURYTIE(m/s)

o IKDEEE (kg/m®)



¥ AT BT

ELI 1 R

W 22 B IR FE T E B No. 1154
200 7.

TEHFIT A INTATEOE AR 22 BE BT IR T Al
ISTATEOE NHETE 28 R H AR 22 AT

MABEBTEMWM3ITHELI 1=
TEL. 046 (844) 5040 URL. http://www.pari.go.jp/

#om E BRI OBR X & -

6

Copyright © (2007) by PARI

All rights reserved. No part of this book must be reproduced by any means without the written

permission of the President of PARI.
ZOBENE, WIBZEEEATFE TR DK

BTHITLIE S D TH D, LEB->T, ARE

FEOEFEIT MOESHE, BEIEEEERNTIZEITHEROLEFICL KB /T LTINE

T-oTER B0,



