e O e
8 iE X 1ir off 5% Fir
ws_ 0000000
REPORT OF

THE PORT AND HARBOUR RESEARCH

INSTITUTE
MINISTRY OF TRANSPORT

VOL. 22 NO. 4 DEC. 1983

NAGASE, YOKOSUKA, JAPAN




BEEN P R#H%E (REPORT OF PHR.D
2255 4 5 (Vol. 22, No. 4), 198342125 (Dec. 1983)

B X (CONTENTS)

EVEC/FATHEREORERBCET 5 %%
...................................................... ERERE - AR - BHBT o 3

(Generation Mechanism of Impulsive Pressure by Breaking Wave on a
Vertical Wall

----------------- Shigeo TaxanasHi, Katsutoshi TANIMOTO and Satoshi Suzumura)

RIREEDOE X EOUCES T % ERNHIFE
..................................................................... BEEE - HEEE---33

(Experimental Study on Vertical Anchor Piles of Sheet Pile Wall
..................................................... Kunio TAKAHASHI and YOShihil'O SHOJI)

ABE=@EFRRC L 2B EH 02 AN T 555

(Study on Shearing Properties of Rubbles with Large Scale Triaxial
Compression Test
...................................................................................... YOShihirO SHOJI)

av 7Y - REEDT A7 y M 0 E LT OMESBHR L » X LITEHEELE

(Structural Evaluation of Asphalt Concrete Overlays on Concrete
Pavements and Calculation Methods of Overlay Thicknesses
-------- Yoshitaka Hacatva, Tsutomu Furute, Katsuhisa Sato and Yosuke Havasar)

RREGAE TR X 2B TARR B OMBREET

(Observation and Analysis of Seismic Response of Grid Type Improved
Ground by Deep Mixing Method )
----------------------------- Motoki Kazama, Takamasa INnatomi and Toshihiro Imamura)

RRAMMAOEIERIE L T OFM
..................................................................... = &. EIE ﬁ. 181

(Method and its Evaluation for Computation of Moored Ship’s Motions
................................................................. Shige‘-u Uepa and Satoru SHIRAISHI)



1. EMEZ/ERT 2EHREEORA

BB p %2
=B B 5 B
® X B A
# o @ E
= 5

B~y v ¥ ORBPEE P2 ARAE L ONEEC RN LPEES AT 2 2D b, & OWBRRE
DREGFHSZTOKRE I EWRCAB Iodici, BREEOREBEY TOBERL, RELGCPEEOKE X
SEHEMLTWB35 2~ 2% HACTILNEN S B, i, GREEORENTHEIAZEELTHORT
LT, TORABRESIUCHEYRELTHELYSE U hid b,

SAREMECH KFREOBEIECIE, Hofcl T, RLAHEETCH- T XD BR X »
T, BHENCE» OB, T LTREENMEAT 5, AWK IR 5 LEESERERAT s BEXHEC
BEL, —BOBEOELL TR, WL HREEOCBFAY RTMMLEFARRR LI,

ZDEFACR, BRTHIEEEERE O TA LI L > T, Wagner OWEHFE4T 3 5K, Bagnold
BoBENLRETHHER, T LTUEEOBBHRCHT, fFAEEE r, BRIVESEEN o, BEREBEGRH
£ 52 bhhid, ERPEROEEEE vicl - T, TAFhO BT IRERE K RDON B,

SARAESE KPR EOEECEH EREFEOTbie Lo e F A OBMER BT L, cDE X
DENI T OEIEOMBI L > THEILL, HHMBTCRAL /L 5o EFATILZ DB f=0° DiLE &
eh, EEHKEWRE, RAEWVNE VB EKEREOMIIBT T3, o OBk 2BEYBERK
EEHLTVBE, ZOEREEIAE VR ERKENWPNI VR EASZ S, TLHEEE,»LHEEIRS
£ OEREEPKEVERE, RAKEINIWRELOCESL, & ORIEMEE £,=0.83, £,0=0.06 % F\T
ETADNOEERKEXHEALLY, BRI IZENET*E L MEREERB—FKT 5 Erbh -
1o

* RITE EEWREE (MEIEY
ORI BERWAER
ORI BExFF-PRB



REPORT OF THE PORT AND
HARBOUR RESEARCH INSTITUTE
Vol. 22, No. 4 (Dec. 1983)

1. Generation Mechanism of Impulsive Pressure by Breaking Wave
" on a Vertical Wall

Shigeo TagsHASHI*
Katsutoshi TANIMoTO**
Satoshi SuzuMuURa***

Synopsis

There is the possibility that impulsive breaking pressures act on a vertical-wall caisson on a
high rubble foundation or a steep slope. The proper design of such a caisson requires the analysis
of the dynamic behavior of the caisson and its members, and the search for the alternative shapes
of them which can reduce the pressure as much as possible. Therefore, it is indispensable for
the designer to have the clear idea of the generation mechanism of the impulsive pressure.

A series of experiments were conducted to measure the pressure acting on a vertical wall,
located on a horizontal bed followed by a sloped bed. Based on the experimental results the
generation mechanism of the impulsive pressure was investigated, and a simple model which
descrebes the relation between the wave front profile and the impulsive pressure was proposed.

In the model three regions are considered according to the angle, 8, between the wave front
and the wall, and the wave front profile is assumed as a circle arc which is defined by the angle,
d, between the tangent and chord of the circle at the top of wave front. In the region where
B=0, the wave front impinges on the wall without entrapping air layer. The Wagner type pressure
can be observed which has a sudden rise and a sharp peak. In the region where =0, the air is
entrapped and compressed by the wave front, and then the Bagnold type pressure acts on the
wall. The region where 0<<8<d is the transition region of the pressure type from the Wagner
type to the Bagnold type. Using the values of the mass coefficient, £,, the effective height coefficient,
&;, and the minimum air thickness coefficient, #,,, the shock pressure profile can be calculated.

The wave pressure acting on a vertical wall on a horizontal bed followed by a steep slope
varies with the distance of the wall from the slope end. The location of the wall where the
averaged pressure becomes the maximum is called the maximum wall position and is regarded as
the location of $=0° in the proposed model. The maximum wall position moves seaward if the .
incident wave height gets higher or the relative depth becomes smaller. The averaged pressure
at the maximum wall position is named the maximum pressure, the value of which increases
according to the increase of the wave height and to the decrease of the relative depth. The values
of &, and &, obtained from the time history of the pressure show the same tendency as the
maximum pressure. The values of the maximum pressure are calculated using the measured
values of ¥, and x,. The ratios of the measured value to the claculated value fall within the
ragne of 0.8—1.5 if the pressure damping due to the leakage of the entrapped air during the
compression is considered.

* Senior Research Engineer, Hydraulic Engineering Division
** Chief of Breakwaters Laboratory, Hydraulic Engineering Division
**x* Member of Wave Energy Laboratory, Hydraulic Engineering Division
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