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1. Stability of Armor Units for Foundation Mounds of Composite Breakwaters
by Irregular Wave Tests

Katsutoshi TaNmoro*
Tadahiko Yacyu**
Tsutomu Muranaga***
Kozo SHIBATA****
Yoshimi Gopa*****

Synopsis

The armor layers for the rubble mound foundations of composite breakwaters are being de-
signed on the basis of engineer’s experiences to a large extent, supplemented by informations
obtained from laboratory studies: e.g. Brebner and Donnelly. Those previous studies, however,
are based on the regular wave tests and little information on the irregular wave attacks is
available unitl now.

In the present paper, the stability of armor units against the action of irregular waves has
been investigated in order to obtain better knowledges for the design of composite breakwaters.
The tests establish that irregular waves are more destructive than regular waves, when the height
of regular waves is set equal to the significant wave height. The action of regular waves be-
comes almost equivalent to that of irregular waves when the height of regular waves is set equal
to 1.37 times of the significant wave height on the average. This result evidently indicates the
importance of investigations by irregular waves for the stability of armor units for the founda-
tion mounds of composite breakwaters.

The stability number, defined by Hudson, for armor stones and newly proposed concrete
blocks are formulated on the basis of the irregular wave tests. The stability number is expre-
ssed by the function of A’/H,;; and &, where A’ is the crest depth of the rubble mound founda-
tion, H,;; is the design significant wave height, and £ is a parameter for the combined effects of
the relative water depth and the relative berm width of the rubble mound foundation to the
wavelength.

The design weight of armor units can be calculated by the stability equation with the sta-
bility number. The application of the proposed method to the results of irregular wave tests
demonstrates that the damage percent for armor stones is at most 3.5% at the design condition
and the damage progresses rather gradually for high waves. On the other hand, the damage of
concrete blocks almost jumps beyond the design wave height. In particular, the critical damage
is often caused in the case of high rubble mound foundations. The proposed method is confirmed,
however, to be applicable for the ordinary low mound foundations with a sufficient safety.

*Chief, Breakwaters Laboratory, Hydraulic Engineering Division
**Former-Chief, Design Standard Laboratory, Design Standard Division
**¥Member of Breakwaters Laboratory, Hydraulic Engineering Division
*kkkMember of Design Standard Laboratory, Design Standard Division
*wkkDirector, Hydraulic Engineering Division
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o T T ——
A T N =
<zl a(cm) W | ow (25)|(gflcm?)
" 1| 127 | 3.9 | 0.63 | 1.70 | 2.31
Alm| 1.60 74.5 1.24 1.66 2.33
piV)

m| 202 |147.1 | 2.20 | 1.50 | 2.29

I| 1.27 | 34.1 | 0.56 | 1.64 | 2.22
ﬁi o| 160 | 70.0 | 1.02 | 1.46 | 2.28
Bim| 202 |136.8 | 2.29 1.67 2.21

V| 2.31 | 2087 | 3.24 | 1.55 | 2.26
zimM | 1.60 | 79.3 | 1.22 | 1.54 | 2.29

3.3 RBOFX

(1) BBIROREER
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0.7%a a 7
22 AP e
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o3 | I |
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N
o

Bi-12 EBREE 7 e » 7 (FHED
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BABFH - MERE - NX BH-ROEH=- FHEHRE

2 lh"
Ll
F-ve
h:50cm [P 1Sem| 4pmyny o
=
wEE - = -4
e (g0 <ovk 8 N\
1100

B-13 BRURGGEENE BEAB)

BULWEEDOT r y 7% 2FIB VL L, TRy 710
DOFHE~HI08 7. 5em, KEIEFEOREIX 12cm TH
%,

EBOLBHEE-BTRT, KELIZ0m O1H, <
¥ v FRE EAKE R 12 15.0,30.0,37.5, 45.0cm D 4 88
<HD, =7 FENE By 230cm #iEHEL LT hy=
12.5cm @ & ¥ OFHBEAY T1s=2.64s O FIEFET DA
20,40, 70cm D 3 FE X tco BOBEIRRHE LIcE
n, W=15~250gf 0fEET5 EETH 5, EHRILS.
4 THEWBRT B X 5ic Bretschneider - Y65 % BEE AR
7 r AL LRTRAIET, BHERM T 74 1.74, 2.
20, 2.64, 3.12s © 418, AHPEORHER T ERHE
o b1z 7.9~21.9cm OBET4EET b Do B
OFMEE he ZABBEHBEED 0.6 fr2EEL Lich,
R'=37.5cm, By=30cm, T);=2.64s © & Tt h/
H,;=0.3, 0.8, 1.0, co D AREDER YT oo 22K
ol A E Uis\ X 5 i+ aEVW RO &R T,

KR, WERERESNTEMRET Licod, ¥ THER
DINZWENLIERSE, BETOEHY BRTEET
BHEC L ot JARAELESOEAEAZE 5HY
THHY, UBEGHXEETHE, WEHAOY~BEZIT

®-3 EBROREER &KfF
H B [@EF % #:

K B | k| 50.0cm
=2 v FX | A | 15.0, 30.0, 37.5, 45.0cm

i BRI :
vV ¥Jg | By| 30cm %EE#L L, h'=37.5cm, T}

& =2.64s DZ&AETD X 20, 40,70cm
D 3EEIEMN

BOERE | W| 15.0, 29.9, 57.3, 105.5, 250. Ogf
D 5%

BEZHBEE (Tis| 1.74, 2.20, 2.64, 3.12s

BHER |Hul FBB&ETL7.9~21.9cm ©
mET 4R

ByROX | b | HRRETLR 0.6H,, % BHEL
HHE L, h=37.5cm, By=30cm, T);=
2.64s D&HC hJH,;3;=0.3, 0.8,
1.0,00D 4 &8N

THT, HEROERII I CoORERRCLZKER
Sl TH I B U By Nz e REHEE Lic, BD
eI —o WS &N S L T00s &L, Tis=
1.74s OFBEHIr 46, T1,,=2.20s O HE L 3 [H,
Ty3=2.64, 3.12s OFAIIL 2 ERFT TERAI @

BEAOKEERL, KBIEHE1m D5 F5 50
cm DA RBREIRE LT, FomBELT R, #E
DHIFRFEOT L EAULEBB LD EEL TS
DREREL L, BER D(%) ¥ROXNTEHT o

=2
D—NXIOO 2

Z ok, NpR#ERTcogBERORE, i 43S
SETOREHREER CH D, Lichi->T, FALHEEM
¥Th, BEAOEREC<Y VIFDEIT X > TREN
MEIDHDT, BERLE-TL Bo F-4512 4, W,
RO By 0% L OREFRNBEEARORBEN R LI
LDTH %o

EEd, FHE-SIR LicihRIoEREORE L itk
T, 2BOARRESEHYBCTEBLUE LT, 20
BWRFIA - REBOSBECAG B2, ZhionT
133.4 THERT 5,

F4 BEBAOHEROKE (By=30cm)

h'(cm)
W(gh
. 15.0 30.0 37.5 45.0

15.0 1,953(# 1, 23718 916f# 6201&

29.9 1,160 788 594 386

57.3 803 - 550 377 244
105.5 517 344 —_ 151
250.0 301 194 — —

&5 BERROEER OB (h'=37.5cm)

By(ecm)
W(gh
20 30 40 70
15.0 716{H 916f# 1,166fE | 1, 452(&
29.9 — 594 651 1,111
57.3 — 377 490 774
105.5 — — 319 482

250.0 — — — —

2) BB wy 7KEER

BET ey 7 OREWBET 2 LR, BEAOHA
LA U RBREBEAEY 50.0cm & Lic—k B L,
39.7cm & LIS RERD2EC T TER LI, &
—REBIIERSHLRORLTVB L 51, EAR
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THABER L 2BRIE~ Y v FEEHORER BT 555

®6 BB e, 7 OB —KREBRKH
" B |&% & #H o @m H

KB h | 50.0cm
=9V FRug A 30.0,37.5,45.0cm
EIKEE

<Y v VR By | 30.0cm 2B (F-7 BR)

AR 36.9,74.5,147. 1gf
=R 79.3gf D1
HHE 70.0gf D18

BEHREEL | Tus | 1.74,2.20,2.64,3.12s
HHEEE | Hin | 7.9~21.9cm ORET4E

%ﬁiﬁwf% he | @& LT 0.6H,,, ¥EE

AT AL
ATHOE
.

11100 N\ 20m

BI-14 SERMEEENE (B8 7 » 78— RERD

EEELTED, ZRE, FHESVWTREEY 1
BROHEEERYT-1bDTHD, HENY B-14
WARLTWB%, OB LEEADHE LF URED
Ta ., s 2BEUCE LTS, HL, BED T =
IDOEIRFEE 7 » 70BH, EECH,H1HDHT 3.5
cm DHOFFGI, B TR o 21X 1BHAEL, 1
Bo2@ADTr oy 7 EBELETHARECEN, Fio
ERZEE 3cm OBR/DED KFERFHER LT 7Ry 2
2 RTHME LI,

BT e, 7DBE, =Y v FEE By 3T~
BB X »THRE D, BRI > TETFEILT B,
F-TREER BT 2 RRELEOFIELEEERLILLD
T, By 3B e, 70iE, BED I e, 2250
(8 15.0cm% R LAfHTH %0

FED FHEP BO&HS BHEAOBEALRALTH
Bo KL, 7By 2 OBEOFEEFEOHE R, To<y

£-7T =Y FREELOEE S » » 7DFIHLE

i H |ER @D| AEE [BEZ7 - B,
oo Y] 36.9 4 15.2 30.2
” 74.5 3 14.4 29.4
” 147.1 3 18.2 33.2
ZRR | 0 79.3 3 16.3 31.3
Egikill 70.0 3 14.4 29.4

YIFAARWHEIA B R ThoH5BED BB LA
bOYBEEELTHORHEEL LI, LaL, EFiS
By I HEROREY B 5BE, HHLCBE,
EETHHENEL, COHFEREOEZT I BERE~D
BB ThiEAE v, ¥, ZOHELAKES
PR ) 50cm DR REIRE Lichd, T OFHK
K357 e .y 70BRBIE8DEL D TH B,

#£8 BHEBAROWE T = » 7 DRB GE—KRFERD

h'(cm)

& H | E@Re)
30.0 37.5 45.0
p-. i) 36.9 20818 182(F 1048
” 74.5 154 110 77
” 147.1 88 72 48
b5 kil 79.3 120 90 70
HILR 70.0 154 110 77

ek, TOE—KREBTIL, FHAUBC X 3ERDIZ
2, ERALAHRE LTHABEC X 5 ERETT - 158l
BEORPITRAUBEOFRER/MERA L CH b, BEOME
AEEITHEAEOBED1/3D300s &L, EFEEH
HOBRAFEOEBEDOLVEBETEVE LA,
HoRERIBESE ULRT X S, 1/100 HES
BEx1/500BcEEL, ILRGEREMBEY BT ~B

£9 #®E v » 7OE_RERERN

H B | &% % # o @ H
7K F| R 39.7cm
S AP N h! 16.0,23.9,29. 9, 35. 8cm
i B IK
<y v A | By | 25.0cm % (F-10 BR)
&
ey, 70 HAEH  74.5gf
BERUVE
2 AF.E 34.1,70.0, 136. 8, 208. 7gf

BEEEAM | T | 1.85,2.37,2.98s
BERES Hy;| 5.6~24.3cm OWEAT4HE

EirBoXR | he | 0.6H, wEHE
I
Eh:
Z r—v
, 132
| N gmyaus
h=38.7cm

BE7O 2 s
B, <t
= T SN

1:50 \20¢m
E-15 SERGEREET (87 e » 782KRER)
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BABF - ERE - Nk B REHE= - FHEE

£-10 ~v v PRRELOFEE T » » 705 LE, RUBEDT = » 7 DT

(B kEED)
HBET ey 7 BED7w v 2

: ? : ” Bu(cm)
& 85 BEEGED| 7 % | iEm) S EXHEXE) (em) HE() | ¥~F
HoAH . 74.5 3 14.4 6.6X9.2%1.3 177.8 HE17 23.6
BHHA 34.1 3 11.4 6.6X%X9.2X1.3 177.8 ¥ 27l 24.6

” 70.0 2 9.6 6.6X9.2X2.6 357.8 ” 22.8

” 136.8 2 12.1 6.6X9.2%X3.9 536.1 ” 25.3

” 208.7 2 13.9 6.6X9.2X5.2 709.3 ” 27.1

F-11 BRERAOEE T = » 7 DRE CBREED

h'(cm)
i (EE D
15.9 23.8 29.8 35.7

HAR | 745 | 176 | 124E | 9@ | 77M@E
=g il 34.1 | 234 176 130 91

” 70.0 | 165 110 88 66

Vs 136.8 108 81 63 45

” 208.7 77 56 49 35

LTAKEESS.7Tecm & LTEHRB LA DTH B, EBGH
RE-IRLTVBERDTHB, HILBYEHSLLT
kb, EEIL74.5¢f O 1FEORT, ERET NHE
LTl AR o ER A B-151 R LTV %o
. YV FRGREEOHE 7w v 7 OFIHEIE, BED S
By 7 OFTFIE-10, RERAORE 7 = » 7 DR

25 I
A 1%
20 . 2= YAy
. 3‘,|2 /;
12 / /
&
Bs e ]
T
[2]
& /
z 10 /
(cm)
A
Oo 5 10 15 20
. AAATOERES (cm)
E-16 RS TORRES &REREMBE TO

BEEBRBR OB (B—RERED

25

BR-ANDEEYTHSD,

3.4 THAIRBROHE

(1) KREREHEOREE
AHEUEIFEORMGH L eh bh LHIER L

ANEERF — % « va—FFLTHE;, FHaE

BEAADT 5 BOEEBEYRET 5 LI~ TE
st -

—fic, BEZBRC K WCIREY EREEG TERS
B, BURDHOBRHEIHET D, Lo
T, BAELERE LAV CHE LIcE:BES L IRERER
DASHER S > T BB B Bo £ DT, KE
EACILEEIRETHIC 7 4 M & — % B BREBOEEY
SULTHBRT S & L b, REERRICI 2 ATH

RHCBIIE LI @D DA - REREOSBEE® 217

> TREACETTEOEELRD, hicE ST
ROGHRECBEC ST 5 ARERESYHET I HERL L

I v
25— Tis3(s)
° 1,85s V
e 237 /
.29
20 ¥ /] »
2 /
i A?,///
i}
6 ;;y 7
& .
B
§ /7 /
&
£ 10
(cm) /
5
C)o 5 10 15 20 25

AERATOHERS (cm)
B-17 HRIRR T ORRNER L RERENE CO
- BABREROBGR BIRER
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THAUBERT X 3RRE~ Y v FEEH ORI 50%

25

T
Hlem) I I |
450 Tv3=220s :
375 ' |

e 0 0O

'
150 7

n
o

T Bl - Pl O NEIRTS
» o o
‘ T
]
\

o 5 ) 15 20 . 25
BERRTOBATHAES (cm)

H-18 @EABHER L HEAHEFBE S OBE
(FE—kER, T1:=2.20s) ‘

wte ZOWMHITOEROTAE-8FOERAAL T
HY, REFEMEL HHOmMPRIOKFRETH 5,
HE 1 CONEBBEE) DREFZENE TOAHBEE OHE
i, REVRETHUMOREBCESXAELTHL
2 UHHEOHBRIXER LTk &, F0HEBBFEIR
BREEHELTOETFRIIPLDLEFEELTIT» 7

E1-16,17 3z ORI R LI DTH B, =D 5
b, BERHEHROERBUEE 7 v » 7 DFE—KER
DEFIHTH 0T, HERSEOKE Tcm, #ik
BREME (1/100 FEAHE) TOKEEL 0cm TH 3,
VAP TRRGRENE CoBARFEES M TO
fEL RPN, RUAHTRPRELL-T 5,
Linl, BRREGE,»DHEShS HX ) 2B/
<, MUEE LIRBRESOMT, EXAEFEELT
WBLOTHB, T, FHRERIERT yFI7rR
ETEMLICET, ThXnBHE 2 S ClE L ED
FHEZAVTV 5, PHIFETIRA - REHEOSEERT
HEfToTwa2, Z0BARETERIZ0. 150 T CRHE
DEHIERTE 5,
BEOR-1TIHER 7 r » 7 DE-KRERD &yt
T530C, {EAZEL 101 3cm, REDBREE (1/50
AEHE) CTOXREL39.7cm TH B, - DBE, Bk
R COMBAFHEBIFRAIKREL 5 LBEOEE
b, MUsPeRtifbdas LABRHLRD,

BA-18, 19,3 2 4R LIGT O RBCOFRE X & L
LOFL:E THE LK EEROASTER R OB
HPIRLICHDTH B, HEAHBRERITALThD

25

r
e Tus=237s
29.9

239
16.0

oo

0o 00

S BRAR > RIS RS
o

n
(=]

o

—
=

% 5 10 15 20 25
RSHT COBEERET (om)

BI-19 BAERERS L EEASEREFOBGR
(B_kE8, T.=2.37s)

<Y vV FRGEDOKE N XN LEBHO EBXEA
ik 2o QIEED FHETHB, Zhic X3
&, BEEIANEIWEE, EBRASAZES BBEEE
BLhRRREL, EENAE D LiceRhE
B EANEDORBH, BURERBEAE T\,
DT, BEERBELETORECHE LARHRNERTE 0%

10
E {R#E X~ F L (Bretschneider - #B59)
- e Hw3=102cm, 7i/3=1645s
————— Hirs=159cm, Tir3 =1.74s
o]] —
R
F
Hus Tus |-
[oXol R =d
000! =
0.000! 1o ! L r vy v vty

[oX] 10 10
Twsf

B-20 EBWHOR=7 A (1)
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BEBF - ERE - MK B KEH=- gEHRR

XRS5, - B-20,21,22 3EB S e 5 7 EREREHETOWH
(2) R~=7tn BAETELSEORAMAHCHTEANs F L REKRT
1.0 5 10
- IBEAANYT ML (Bretschneider « X B2) - . <5 b (Bretschneider - S8
I His3=140cm, Tirs =221s - WERNT L (Breschneder
T ———- Hi3=186cm, 1322285 > e Hir3=99¢m, T7Tir3 =286s
" ——— Hi3=232cm, Ti3=233s - ———— Hus=l64cm, Tw3=294s
- ! = —-—— Hi3=206cm, T1/3=291s
ok ’ ot
HirsTis |- Hires Tirs |-
0.0l = 00! =
0.001 E 0.001 =
00001 LLLLitt L1 b L)y L LLLLL Lotk L1t
[oX] 10 10 o000 [o}] 10 10
Twsf Twsf
Bl-21 ERBREDOAR2 + (2) BJ-22 EBRFEOAZ A (3)
08 f
10 »/L.  H HisoHmox Hmax 165 Hiss
ook B 1450 olas e e ® )
oo o & o
Hir3/h=0194~0227
osk 0089 © & © / .
i [ 06 00750 o &+ =
a7k 7£\ LU= [} Hu1031.22 Hiss
e i - -
T H
AN L h
T 06 \< :
: /A
os|- /

. . H=0.64 Hiss
03| //f v

% 05 16 15 20 25 30
) H/H o
E-23 WA ERS 0 02 04 06

: Hirs/h
E-24 KREHEEEOBEG GB—KRER
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FHRAUABRB X 2BER ~ v v FEEHORERC BT 351% °

LTRLIEbDTHD, T oic, FRESR FRER
iz €e7, 770 AECROLETHZ, BTz,
Bretschneider « e BFFDOR 7 r A{RLTH B, =
NEHBTHE, SEDOERBIFIRE,I DL, €
—VEBENBVCANI Y BT HE LoTw
B, FriT, Rflomv-£FR EFBREMIHNEL KT
VBN, TRRBBERFITCRI 74 12— DFEL
#EEZI D,

3) EEAIHROREFEEH 0BG

B1-23 R COEROBEESMEARLILL O
THbo BHERBRV T e » 7 OFE—KREREHTD4E
DRMPMOER Y TR F N OFEHEE TH-» TERTLL
THFLicb 0T, HNEREEELOXHEETE > T
BRBEOILBLTRLTH S, BCizv—Y —5%H0
BRIRLTH B, V=V —SHHCH~T KRB H/

H=1E0%Er 25, HIH »2 o B Pis
BHOMEFEEDH %o
Bi-24, 2513 1 AR BRI B CcoOBBRoEHEE Hin s
qzﬁﬁ% ﬁ, 1/10 ﬁkﬁ% Hmo, &U‘ﬁgsﬁg Hm&x
DOBffY KBELTEH > TERTIALLTRLELDTD
5, Db, E-AREBRARVGE T » v 7 DF—
REBRCAGRET H 525, Huewts H, RU
Hy,o oL
H|H,;3=0.64 (0.625)
Hmo/Hm=1- 22 (1. 27)
Thh, () ACRLEV—Y —SHOEL HLPR
LRV EZ L > T b, BREERIFEESO 1.5~
1.8 ML Tk Y, FHHKIT 1.65 £ TH %,
—7%, BT ey 7 OE_REBICFAI BI-25 0ff
BTI12 Hino, Hmax CRER X5 EEXBDHHI B,

10 T . IR IR T OB GRIZ,
WL T Hun Heer A HJ|H,;;=0.65 (0.625)
S é/;’é Hillo/H,,a=1. 26 (1.27)
08 coess o+ = 2L Y m126 Hirs L v— ) -l BEERIEBERDL.6~2.0
o s ’ L RDR-24 DFE L H R KELILST B,
y 4 3.5 BRYBLRRICIIEH
s =9 v FEEHOREERI ST, EBRAEO
RBOFEMOERFER L > TRHERVEETHZ LM
FHEEhB, FDkw, F—FETERELERYT-
1085 Hs el ¥, BEERNEOBERHT 50 2B ThI,
o4 5 RO BB T » y 7 F—KRFEBRD HILH 70.0gf
/‘ ¢, h=50cm, A'=30.0cm, By=29.4cm OL&HTH
b, EEAWNT T1:=2.20s D EABE L L, Hpn=8.4,
o 12.4, 15.7, 18.9cm @ 4 BEDWES DY X 16[EE D&
LER & ¥,
ZEDOERI X » THEHEERYER12LRT, X,
o BI-26 3B WEEELT L O BEROERIMERLILD
0 02 04 0.5 OTHbB, Hyn=8.4cm DB413 16 BOTRTHEE
Hurssh R0% THHHM, FEENKELILBE HERHLSHT
E-25 REERBIOBGR (BKRER) 5o Hip=12.4cm T2, 16 [ED 5 LY D 8EA 0%
#F12 20 RLEROKEE (HFHE W=70.0gf, ~=50cm, A'=30cm, By=30cm, T);=2.20s)
B %
;;;;\\\\\\\\\\\\ 1|2|3|4|5|6|7|[8|9|10|11|12]13]14]15]16]| BaetiFsy | EkEe
Hm(cm)
8.4 0.0} 0.0} 0.0} 0.0} 0.0] 0.0; 0.0, 0.0} 0.0} 0.0} 0.0} 0.0, 0.0 0.0 0.0/ 0.0 0.0 0.0
12.4 0.0} 0.0/ 0.0 0.0/ 0.0 0.7[ 0.0, 2.6| 2.6/ 8.4} 3.9 3.9] 4.6| 7.8, 0.0/ 0.0] 2.2 2.8
15.7  [16.9) 7.1| 9.7]19.521.426.023.426.018.222. 1(18.224.024.025.316.9]14.3  19.6 5.5
18.9 33.H28.638.238.6P1.2%5.7?2.%30.2?8.6?1.8@3.%@2.%29A2P3.429.9?9.9 30.4 3.8
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41
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o
1
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2
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.
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B1-26 #2938 LERRIC X BB EROERH

THHN, T’HOBEIZHEERO0.7~8.4% OHHETH
Bo 0 %HEHIBIMTFHHEERIL2.2%, TOLED
EREE122.8% Th b, Hi3=15.7cm TIETXTOD
REFTHEEANE TS X5k h, 7.1~26.0% O
DT B, FiBfEL 19.6%, EEEEZEIZ5.5% TH %o
Ebr, H;;=18.9cm Tk, HERIT18.2~35.7% D
SRR L, FHEI130.4%, EEEREE23.8% TH
%o ok, TOMTOREBAEEOMMEEL, x5
FEENHER0%LD12.4cm L THDO BN EELD
ha,

PBED XS, #ENORZE®IIRETOXE~T
FRI-TEHEOEVWBRTHD LV 2 B O
3, F—5HTEIBELERYTY ZEMFE L2,
DT oRRIIERL D EHTHILF— 20EENDL, &5
Licfl4 DF — 2 OBBIEXBIR LT, BYfEx e

THHETRET 5,

4. EBRBERARUER

4.1 FEROREM
1) EERE

HEEAROTMEER, < v v FMEW-SfE TSI
DEOBE), EHCLsZ LbhBbh, ML TERME
(RHEE O B33 D VIR KIRE O MR wE T3
ZENB, BT, =Y v FAEL BRI o TZ Off
FNIEEE L7 ), BHOIRERNTEA LS,

E-272 /& LT, A'=30cm, By=30cm ¢ W=57.3
gt OB HHE LI L EOEBBREYTR LA DTH 5o
T,3=2.20s DEHEB I & EDOHT, Hy;3=8.4cm
OETHRED T vy 75 OR LEALBHET 1T
HBH, Hp=12.4cm TREROA 1 @HEE LT
Bo DT, H;3=15.7cm T 3 EOENE
L, HEROBLAMBLELB, EBbIT, Hy3=18.9cm
DT, HWRMEOHE 1 Bed sEHEA SR BT
THICieh, MEHOR I EOEEYEDT, #E
ARSVERC KA., BE-1, 2122 0L o OfEMHR
BORRERLICADTH D, BELACHIRGEOHK
CEBLLAE, fETSEMOFEARERLICADRT
HY, MESTHROCELEORIBEIL Tty

BlofxfhoBEROBBELOFBRESHRETER L
HEROBGTRETER-280X 51 b, Hy3=18.9
cm DEKBETLB L, W=15.0, 29.9 gf ODBWEFD
BERI TN Fh29%, RU18% T, = DHBAEBMIT
DEWERHEBHITE TR IR LI W=57.3gf
DEERIT6% Thb, 105.5gf Ti32% & &l
%o 250gf DPARRKRELTE Y, BHEREUTWE
LA

THAEFPOME« OEOEATIZ, BEESHSHVIT
ZACECES BRI OBER CER Lc L 2RI EE
LWX5Thb, tnLE, ERMMEOAN D LA
KERNRGHERS XI5 LTRbEY, —FEr—Y
YRABB LI Db, O THRECELEAH~EhS
ZENB,

2) REBFEHES

ERER DRER Y RD B LD RERFIC KT
ZEBRUOESYMLLENR DD, Thix, Bk E-28
CHIR L HBERCHT 5 EE L GEROBFEYAVT
RbdbhsH, APFRTIRE-29fRLEES K, #
B HES, R CIBER cEREY LT, #E
ROJHAXERL, ThrbEETIHEY Lo B
RREBELTREERIZE AR E LD, BEHAORK
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REAIHERE X 5ERE <Y v FEEHOLEH BT 5%

BRE W=573qf, #=30cm, Bw=30cm, 7:=220s &M550{E
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