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Large-Scale Experiment on the Destruction and Deformation of Joints
of a Leaning Revetment Caused by Impact Wave Pressure

Makoto WASHIZAKI*
Taro ARIKAWA **

Synopsis

The high waves of Typhoon No. 18 that hit Japan in 2004 are reported to have destroyed the
joints between the parapet and main body of a revetment built along the coast of Hiroshima Port.
At the time of the typhoon, the high waves were compounded by the coincidentally high tide level
and there is a possibility that impact wave pressure was generated against the leaning revetment.
The effect of impact wave pressure on the stress on parts is known to vary because the duration of
its action is short but its response characteristics to the impact force are unknown. Accordingly, a
large-scale destruction and deformation experiment was conducted for this research to study the
relationship between the joints of a leaning revetment and the impact wave pressure. First, the
wave pressure working on the leaning revetment was measured and the generation of impact wave
pressure was confirmed. Then, the shear stress intensity and tensile stress intensity working on the
joint bar, calculated from the maximum wave pressure including impact wave pressure, were
compared with the mechanical properties of the joint bar. The tensile stress intensity, which was
greater, was used as a reference to make an experimental model. A strain gauge was fitted to the
surface of the joint of the experimental model so as to judge whether or not the joint was destroyed.
The results of the destruction and deformation experiment confirmed that there was impact wave
pressure and that cracks were generated in the joint. The tensile stress intensity working on the
joint, calculated based on the maximum wave pressure at the time of the crack generation, was

higher than the tensile strength of the joint, which was found not to have been fractured.
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destruction and deformation
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B-4.4 RARWEEDA A=V

53689
350,72 <@ NEN

15.87

14. 46

12.85

O: E—AV FEHME +1.56

(1) —AD6-5

+1.56

/70

O:E—AV I EHMHE +1.56
(2)7—ADI10-5

t+0. 00

O: E—A Y FEHME +1.56

(3)%— ADI3-5

B-4.5 B RBIEC X 500 KA
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£-4.2 HNMEHZ OFE—A2 b
mE | KE h A T-ANEH B TAUb
(m) | (kN/m2) | (m) (kN/m) MEDREREE(mM) | (kN-m/m)
@ 23]  536.89 02 53.69 067 35.97
@ 2.1 359.72 02 35.97 061 21.94
©) 2.1 359.72 03 53.96 0.44 23.74
@ 1.8 93.97 03 14.1 0.34 4.79
® 1.8 93.97 0.17 7.99 0.18 1.44
® 1.63 63.19 0.17 5.37 0.13 07
AEt 171.08 88.58
(1) — AD6-5
=) RIE h KA T-AME AR T-Aub
(m) | (kN/m2) | (m) (kN/m) H5> D EEEE (m) (kN-m/m)
23] 110.14 0.2 11.01 0.67 7.38
2.1 91.37 0.2 9.14 061 5.58
3 2.1 91.37 0.3 13.71 0.44 6.03
4 1.8 63.21 0.3 9.48 0.34 3.22
® 1.8 63.21 0.17 5.37 0.18 0.97
® 1.63 72.52 0.17 6.16 0.13 0.8
= 54.87 23.98
(2)7—ADI10-5
B/ | KE h KA T-AME AR T-Aub
(m) | (kN/m2) | (m) (kN/m) H5 D EEEE (m) (kN-m/m)
2.3 71.73 0.2 7.17 0.67 4.8
2.1 86.82 0.2 8.68 061 5.29
3 2.1 86.82 0.3 13.02 0.44 5.73
4 18]  109.45 0.3 16.42 0.34 5.58
® 18] 109.45 0.17 9.3 0.18 1.67
® 1.63 79.97 0.17 6.8 0.13 0.88
= 61.39 23.95
(3)7—ADI13-5
£-4.3 BIRISSIEOFHFEER
br—2 5I5RA | AFEE| AT | BERIENE
(kN) (mm?) (&) (N/mm?)
D6-5 2188.47 31.70 5 13807
D10-5 592.47 71.33 5 1661
D13-5 591.76/  126.70 5 934
5. F&H

WEE T EBROFER, BRI LR AR BT 25K
REEP SR LIZBIRIS L, ZEFHOFRRI LY
HREL oD, B L TR o722 LB h
THUE, RIS ISR L, OO REMEN
BNWZ EEZRBTHRRELEBLOND. 2720, MEHE
EOREGoERa 7 U— O L 5 0% FH
RELEEBLTVWDLEZZLNEN, TORBIZONT
EARHARTH D720, SBPALDICTINERDD. £
DH R T, BB T TR EH OB E, &
BANCFN T 2 FIEZIRET L L BEH%OBEE R D.

>7.

(20121 H278 %=A+4)

-20 -

#HiEE

ARFIENE, o 5 AR R I B PR 22 RN I A e S
& ZHEEAWTITONTZETH D Z L2 L, &
HOBEERLIZW.

SE 30k

FEREN AR S
FEAERHE, pp.14.

RN BARGES (1999) @ k= v 7 U — Mid
FHRRYE - [FAERE, pp.37.

FERVEN A AREREW 2 (2007) @ BEV O sk O HAfF Eo
Y - FfESL (T), pp.194, pp.435.

FEFEAN  BAER#S (2002) @ 18 HEE RT3 - [RIAF,
pp-136.

(2001) : &y 7 U — NS

RBER
H: K%
H: &
HHWL : Bt mih
HW.L : W7
T: O
At : VEFHRERH]



