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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. 

Key Words: FRP fence, offshore airport, wave overtopping, seawall, wave force, material test 

* Member, Wave Division, Maritime Environment and Engineering Department  
** Head, Wave Division, Maritime Environment and Engineering Department 
*** Ministry of Land,Infrastructure and Transport 
3-1-1 Nagase Yokosuka  239-0826 Japan 
Phone +81-46-8445042  Fax +81-46-8413888 e-mail:hiraishi@pari.go.jp



*
**
***
***

(Fiber Reinforced Plastic)

h 1m C’=2.5

Sf 3

   *
  ** 
 *** 

239-0826 3-1-1
046-844-5042 Fax 046-841-3888 e-mail:hiraishi@pari.go.jp 



3m

(Fiber Reinforced Plastic )

(2005)

2005 9 6 14

0514

2006

2003

1991



3,000 /

70m/s

17.5m/s

37.5m/s (

2005)

 DL+6.9m 

 DL+7.4m 

H.H.W.L=+2.85m H.W.L=+2.5m L.W.L=+0.0m 

0514

2005 9 6 15:00, Ho=5.18m

To=10.15s

30

30

Ho’

oo LH //tan= 1

Ho Lo

(1) Ho

Lo gTm
2/2 Tm



H.H.W.L(+2.85m) Rmax

(DL+7.4m) 

0m 4.93m

(2006)

1m

1.4m 1m

1m 1m

(2006)

1m

(1)

(2006)

, (1991)

u = C’ gh (2) 

g (9.8m/s2) h C’

0.71

3.25 -9m -21m

0

C’=0.71 1.18

C’=1.75 3.25 2

C’=2.5

(2)

(1991)

2
02

1 uACP DH =  (3) 

: (1000 CD 1.0

A0 D: m h

m u m/s m

C’=2.5

1m =89mm

1.4m =42mm 10cm =10mm

(3)

PH=30,625N



1995

6543210 LLLLLLLS f ××××××= 4

0 1.3

1 1.0

2 1.0

3 1.0

4 1.15

5 1.0

6 1.2

Sf 1.79

1984

2.3 4.1

Sf 3



15,772 N m

-3

1m

1

S 1/2

(4)

1500mm, 

400mm 89mm

1

a)

3

1 700mm

2 1,000mm

b)

5mm 10mm



c)

( )

S

0



(1) 0

0



0

12,783N

81.1

(2) ( 1 2) 

1 2

13,407N 14,773N 85.0

93.4

(3) ( 3 4 5)

3 4 5

13,153N

14,933N 15,347N 83.4 94.7 97.3

0 1 2

0 1 2

3 4 5

FW 3 4 5

(4) ( 6 7 8)

1 5

3 4 5 6 7

8

15,507N 18,747N 19,333N 98.3 118.9

122.6 .

7 8

.

(5) ( 9 10) 

9 10

11,827N 11,900N 75.0 75.5





S



S

S

S

7 8

S 8

1.51 S 1.80

S

S 4 5

6

1m

3

1m

h 1m C’=2.5 Sf 3

1.5m

2007 3 9



(1984)

617p. 

(1991)

437p.

2005 2005 pp.28

1995

pp.15.196-198.358-359.

(2003)

LES 50

pp.631-635. 

1970

182 pp.19-30

2006

53 pp.1421-1425 

2005) 2004

No.5, pp.649-664 

T.S,Hedges, M.Shareef, (2003)

50 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 

Ao (m2)

C’

CD

g (m/s2)

h (m) 

Ho (m) 

Ho’ (m) 

L0

L1

L2

L3

L5

L5

L6

PH (N) 

S (N )

Sf

To (s) 

u (m/s) 

(kg/m3)



���� ���� �		
���


�
��������
�

��
�����	 �� ����

��� ����	� ��������� �� 
��	 � 	��� ���! "#�	 �� ��
���#$�� �� �%� "��%� 
�	��#	 	�� 
��		�%


��"�����% � 	�� �������%	 � �����


