|

) <

The University of Osaka
Institutional Knowledge Archive

0w 7 DK% E M & BmE

ERBREICE T DR T
BEELICEAT 2R

Title I opi-tw's sism T it

Author(s) | ARH, E—

Citation |KFRKZ, 2011, HIHX

Version Type|VoR

URL https://hdl. handle.net/11094/2477

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



SEEHBIZBITAEETOVIDOMEREM &
MEZERICES HETO#MEELTLICET 2 E

2011 &£ 3 A

AREA E—






H X

BE1E Fi# 1
O = T T 1
1.2 BFZEDEB o o o o o o o o o o o o s 6 e e e e e e e e e e e 2
1.3 7Y 45 AN 3
ot 54 U T T T 5

F2E BRREICETZIHERIOVIDOWMERENR 6
21 FES v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e 6
22 W T T o FHETBEL  « ¢+ e et e e e e e e e e e e e e e e e e 7

221 EBRFHBLOERBRITIE  » o0 v vv v ee e e e e e e 7
2202 RUBEIZ L AAHIE  « ¢ ¢ o ¢ o o o e e e e e e e e e e e e e 10
223 WREEIBIEIC L BDFHE ¢ v e e e e e e e e e e e e e e e e 11
23 W T O w ZEAIEE  c v e e e e e e e e e e e e e e e e e e e e e e 15
231 EBREMFBIOERITIE o v vov oo oo e e e e 15
232 KEBMEIZCEL AFHIE o ¢ ¢ o o o o o v v e e v e e e e e e e e 16
233 WBEIBIEIC L AFIE  « ¢ o v e e e e e e e e e e e e e e e e 18
24 FEEE o o e e e e e e e i e e e e e e e e e e e e e e e e e e e e 21
- I T T T T 21

BE3E MERERICREIREZOZELHERERIOAVIONAEVOMNE 23
T8 -2 23
3.2 HE LR EMFEZEEDORLR  « 0 co0 oo e oo e e e 24

32,1 EBREMFBIOERITIE 00 vv v e e e 24
322 FEBRFEHEL  + o v et e e e e e e e e e e e e e e e e e e e e 26
33 W T EDU OFEEEE  « ¢ ¢ ¢ 0 o o o e e e e e e e e e e e e e e 28
33.1 FEBRITEE ¢ ¢+ o e e e e e e e e e e e e e e e e e e e e e e 28
332 A — YV UBTHEAKNL = 0 v e e e e e e e e e e e e e e e e e 29
333 WHEEIMKICIIT DPCH  « 0 000 30
334 WO LPTE - v 0 e e e e e e e e e e e e e e 32

34 VEIE T O T OMNIEAUY o o e e e e e e e e e e e e e e e e e e e 36



3.4.1 %%ﬁjﬁ/ﬁ .......................... 36

342 RET7 vy OEAMAIEER  « 00 0 s s s e e 38
35 HEZE o et s s s e e e e e e et e e e e e e e e e e e e e e e 38
ot 54 U T T T 39

FA4E HEIOvIOERAEZEEL KR EML QM 41
N T -2 S 41
42 RBELFEOT 0w 7 OZEEME o ¢ o o v v e e e e e e e e e e e e e e 42

421 Hudson T + = = = = = o o o e e e e e e e e e e e e e e e 42

477 SVEE T v v v s s e s s e s e e s e e s e e s e e s e e s e 43
43 LREHBEGIRSEHIOREMR v 00 v v e oo e 44

431 Svee DM  + ¢ o v v e e e e e e e e e e e e e e e e e 44

432 BREBEOIMR o ¢ ¢ o o o o o o e e e e e e e e e 45
4.4 BIREEEFIIICET BRREL  » o+ 0 o o o o e e e e e e e e e e e 46

441 FERITIE  + ¢ o o o o o o o v e e e e e e e e e e e e e e e 46

442 DHBEDENY = LM EORER oo e e e e 49

443 DHEPDENZ = ERIHREEBI DR o o0 oo e 52

444 BIIREXHEHLAOHFFME  « ¢ ¢ o o o 0 e e e e e e e e e e e 56
45 VHEIET O v I NRHTABHEILS  + ¢ ¢ 0 v e e e e e e e e e e e e e e 57

451 FEERITIE  « ¢ o o o o e e e e e e e e e e e e e e e e e e e 57

452 ZEQTTTHEE: ¢+ ¢ v o e e e e e e e e e e e e e e e e e 59

453 MHBEDENRY - OWBIHER 0 e e e 61

454 I T 0 7 OEEHLT] ¢ ¢ ¢ v e e e e e e e e e e e e e e 62
4.6 BINIC L DML EVEDTEM  « 0 v 00 e e e e e e e 67

4.6.1 TTIRZEEMEDIEME  « « ¢ ¢ ¢ o o o e e e e e e e e e e e e e 67

4.62 FEMHTFHEOZUME o o 0 e e e e e e e e e e e e e e e e e 67
A7 FEZTE o o o 0 e e e e e e et e e e e e e e e e e e e e e e 68
ot 54 U T T T T 69

BO5F HRIOHWEZEREHREENDEIL n
LI 3= R S S T T 71
5.2 {%{ﬁi@%ﬁ%ﬁé%ﬁéi:&ﬁ?é*ﬁﬁ ................... 72

5.2.1 %&%%@J@Hﬁ% ....................... 72



5.2.2

WU TOBESKTGEE ¢ o o 0 0 o o o o e o e o e e e e e e

53 I TOWEERICET 5 EREMBAT  « « 0 0 o e e e e

5.3.1
5.3.2
5.3.3
5.3.4

ey
e 5 I T T T
A AN L A I T T T T TP
W TOLETBFEDOIEM v v o v o o o e e e e e

5.4 PNBABAEHEICBIT DRBRAIBET ¢ v o0 o0 e e

5.4.1
5.4.2
5.4.3
5.4.4

. 7 S
FEER TR o v e e e e e e e e e e e e e e e e e e e e e e
AR BRI T DWE - BT DFFME  « o v v v e e oo e e e e
AR FZERIC BT DI TWrE IR S BB oBRE - e e -

55 WHIK LOWMEEEZEZE LT-HIKEORFHCHEIT T« o o o 0o v oo

5.5.1

5.5.2

5.6 fEiE

ZE BN

EF6FE M

i

el 32 & XX

%?ﬁ%%§+¥£®ﬁ% .....................
il TOWTE AT A S L) ORE L SR ORBE - - -

109

112

114






;
i
]

1.1 #iEk

WiAZE B EHKE T ny 7 ZBICT 28 ERNHLTEA9. TDD, WHAOERE L
THKE T2y 7 2 B0 NIZZ0WOTIERWEA S . BB, SIVWHIZFEEZSI N
HBWIERORBORICHLHEE T ey 7 B3BIGT 5. HE Ty 7 OFEIEIT N TRy
ROBGITHED, FAETIE, B30 FROPENSH L LDz, oOTH RiFe
B R, W ORI RS ERRAICTRD ST A D IE, WA REE 0BG 4 o Al i & W i
T ay s THREBET D0 LR AEICEML, 4 H TIRAaEEL L TToREE R
LTW5.

EOAVILZERT 28 Z MV TREERELH 41 L0 RIL, dkL vz
HFTCHREOIE N o7 2 & Wiko T D, MEBREOELNETIL, H <2 oiEE
MR Z, WP NOBEITIN EEEZ DO TE . RBEEORKELZBIEIZBNT
H, BHEHD 99.7%, ENEWEEOK 4 FNIHEENH > CTE Y, MAEORE - E
RAEEZZZA D747 740 ThHD (EHEL@A, 2010). i LZBEOMA L LTRAXR
T %W O FRROMMIT, SR L > THEOW RN L#E SN D, SR
X, BBOBEHRERT LBV IEBEREH THY, TOPTHRICEERHELH
DR LR L W2 D, BBEICE T DA 2B OBERIE, FERET OB A & 2
(219 HRERICIA T D, T TIIHEE R OILRIZHE - T, SMEICHE L2&mEREIC B W
THHEERER SN DICE -7z, EEREICIS VT, IR 2 F /9 2 14
TELTHE Ty 22083544 7OBEEPRITIND Z LEBL 0.

HEK 70y 7 ZHWTZHE LORGHIB W TROEETH L DIL, REHEIRSMEICK
LT TRy 7 ORERERERT L2 L, Thbb, Wk ry s OFEE &Z2IRE
TLH5ZLTHD. ZHET, WELELT, XEIHLTLETHDE—DWHKE T =
v 7 & RWEICAWDERO RN L <, £OFTEE &L Hudson U (Hudson, 1959) |
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X VEEINTE. Hudson R, WHIE T v v 7 ORIRCHREIRIE, O OLEMEIC
BIfRT 2R T A =2 2T RTCLZERRICEN LEMERXNTIEH 22, 2oR4M%ITE
COMLEBNPOROLNDEZIATHLD. 72720, WORMESHEY O RMEEZ 471
W22 LM TERVWED, LT LHRENIZR>TWVD LIEMRLRWNWT &R
NTE., 20y, LOVEHMNICHEHE ey 7 O BEEEZRET SO0 (&
& 5,1998) BTN TEY, BELHIEDORE L WL DORMELZE LT EE &
BRENTELE91ThoTz. Lanl, W LOMA ORI 2 EENICHAES 2 % Tzl
Wz TWRWTFEIT, B 2 X FOMBAEE N SBEMOSWHEL > Tk,
PR H 2 M ERE L 2 R OHIE LI OSBRI 2R N EE N 50, iR L2 X9 ITiHk
TOME# T EHEE T ey 7 OZEEOBRIZILT LHBHEL 2> TR0,

—7, A RE ERIZEAKRELIZGEIIE, HET 2y 7 BAREL CTHE T
OWHE KRB EAL L, ZIUTFESIERBE ORI X 0 EME Tk or— 31584
HEVWSTHENMUESNSD. TiED (2006) 1%, BEBENEHTHDL 77— OiFH)
B EE LHEHE (TE - &, 1998) ZiHE 7 vy ZBRICILRL TV D . L
L, fEAEIEPICEE T ey 73K Lt ol LTHEBIEZRE L TEY, HKkT
2y JHRIEICAE T D —Y U ~OERE T OERER S TH 2RV, LIRS (2002)
K@il s (2007) X, HE7 ey 7 ORI EHEIOREEBER LIy — Y O
WHERIZOWTHRFT LTS, LrL, HET ey 7 OFKBEBIZ—HFTHD L LT,
ETHE TREOL T TET ML, HE TLORTICLD2EBREIEOREEZZE LG
o (20000 ORICTEVENZFFML TWD. EBRZICAL7ZHKE LOLERERE L 2
2D WK RE D LI DWW TIE, BT L BB L oo TR0,

1.2 HHEDEHW

FrE DMK L EMEZ RS 52 LD TE LMK LORERRFFOLDITIE, £oOME
L L REMNOBMREZEET S ENEETH L. LVDT, HET e Yy Z7ICEWEE
PERESR SN D@ BEORBITIE, W TORBS RERD70, MEsE oM Rk E
MERIND., LrL, SERBCHEHINLIZLOZWHE TR Yy 7 ThD Fr RXICH
LT, TH IR T oM RE T & T2 EEOBIRICBET 2 MFHTIT LA SRS TR,
Eo, HE, BARED STV D HERERFIOBLAN ST, WK LI L THims L
TELTZBRDOBEDENICONWTHE L TE ZEDNHEETH L. HE Lok L LT,
BHOr—Y ANAERT 2 I BREENZ T oD, ZhET, LEFEOZNT k
TRy Redg st LT, 7 IRy FERKFOEME HOZEZE L —Y VigH)
BEOREMTONTVDE N, HRLOEBERIZOWTIEFELWERIIINATELT,
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AR D L DA 22 TREOIL T TRESET, FHENWEZEET D FIERHELAT
WS, L LR s, EEROBRIE, KDk TOR TR HETEOBAD bl Z 57
W, EHPICA LW THEOLERICESE, IEHEAIOEMEZEET L LN MBE
TH5.

AW, MBERTHEA SN ZLDLWHETn Yy 7 THL Fr AL, FrE
DLEEMZ R TE 2N LOABEM LRI Z A E LT, WK LOWMIER T L ML
EMEDBRICOVWTHFT 2. £/, TNETHLERKOZNT FIRy FIZEL, H
BT OWmEZTE & EFEREREL L OBMRMIALZ A E LT, #RICE YV ER LIH
TOWEZIRE 7 —Y AMERBE S ORERIZ OV TR 5.

1.3 KREWXIXDIERK
K lL, REZZOT 6 ®ENOMHERIN TS, AFEOHAZK 1.1 IZRT & L
HiZ, HFHEONEZLUTICRT.

BRREIZE T SHERITOVIDMIKREEEE
HRTOMAEEEICET HHF%E
I

| |
ERCREICE TS RERREZEA-BED

HRIOVIDRERR HEIDOEMEMEZRI
(FARZEXK) (ThIRYEZEXR)

T OMBRET RS

= b 0> BT (280 20) HETOBEZER (55%)

MREEENELDER BrEE R4S

(583%) BB RE D Tk (553)

FILOEREEELT-
MR %= 7 14 D FFH & (545)
|

I
T (FEoem)

L1 HEOFEHL



E2H T, WIS Ry s RIS K OIS By 2 R O 2 A kAR
DBG M B, K E AT ORI, BRI LB S, TR EE R IE
FHBIC OV TRET 5.

FEIFETIE, W7 vy 7 WEIROWEIGIE L BEEOM O EACITHE D M2 E M D&
L% R R KB FERIZE > THRFT 2. 2612, HELHEAZOESB X OER 7 »
Y I DNHBEDEDEGENEZFERICEVHSNCL, HET 2y ZITENT D450 LK
MAODBE LY, THELZEWHDZDOERICHOWTHRET 5.

FAECTIE, HHE Ty 7 0BBRAICER LR LEHEOFMFEIEE2BRHN TS, M
W7oy 7 BEOWERBIE LMK 7 oy 7 ORI OBRE EBRICIH LI L, #
PUAI ST 22 B MRS R T R 2 54 5.

EOETIE, W7 vy 7RI T D LOWKIZRE 2 g F o THET 2 &
EHIT, KHEERICIVHK LOLEHELZEET S, WELOLRBRIZESSRE
Lo Wrmm R 2 g & LT, Wil LoWmBIRE 7r—Y SERT 2 OB%R %
KREEBRICE VWAL NZT .

FOETIT, RO LV ELDEITY, FHERKwRERT.



S & XHk
[E 25848 (2010) : FRk 21 4FEE 2@ A E, pp.136

TiafE—BR - B EME (1998) @ HAFF VB & A O 72 IR B I B B ST o0 15 FE MR R 1R,
WL HNBF TS, & 37 &, % 3 &, pp. 3-30.

T —Ep - KRS 4+ - hEps L (2006) : BN A BRPEREICERE LT IRRIEDOEE
PEERFHE, BRSSPk EIR e AT S, B 45 &, %6 3 &, pp.3-23.

EAEEME - IR R - MEERGLTN - HBASERT - TaE—R - SFN R - miaE - AR
SR (1998): HIFFH S E A2 B LW 7 v v 7 0% EH &, WiE e i,
%37, %1 5, pp.3-32.

EAGEME  KARE - T - BHILES - A HEH (2000) : AE 9918 512 X 5
FEDHE S & Z OXRICE T 2 KB ER, WIS B A& B, No.973, 50p.

E L E ] - ER KK - ZHEBZE (2007) W T e v Z B ORI L D IE K E S
&L 7o IR B B R O, MR T U, & 54 8, pp.906-910.

(BRAESC « PR ZE « LB - EJR=E4 - EZER— - BIRER (2002) : SKECRVLEE
EREIEY) DB L, W T 5 m U, 5 49 &, pp.916-920.

Hudson, R.Y (1959) : Laboratory investigation of rubble-mound breakwaters, Journal of the

Waterways and Harbors Division, ASCE, Vol.85, WW3, pp.93-119.



2.1 #%8

AR, AMEICHE LIC@BRIRICHE T 0y 7 2 B4 52 A4 7 ORRREPER S LT
L. BREBICBNT, HE ey 7 ICEWIME R EENERENDSZLIEE>ETH
. R EEOEW T ey 7 OO0ESE LT, FRARETFLNRD. FeR LT,
M7 7 U BEfMEAS—A ey RO P =7 Th s EMMerrifield 12 X - TH%
INeT7my 7 ThHY, BET LT ey 7 BRBEICHAE D 2 & T, mWEEMLT JEHH
T5H57 1y s Thb (Merrifield and Zwamborn, 1966) . FA3E TiX, it &2 10m %
Bz DT, HET my 7 BERCHE Y 7y 7 EAHRICB W THAERR S 5.

— Iz, HEkT ey 7 OFTEEEIE, %325 Hudson R CHREIND. AP TLE
REE L TEZLND Kp X, MEVORESCHBEM ORMEEDEELZIT LI LN
RSN TWD. MEDORMEIC I 2B L LT, PIEOMERNOEWRHIE L
D RIHIECVE AL OEWIC K 2 BER, WBMORMEIC L 2REL LTL, HERE
DBV L DHBENREZTOND. LrLRNRL, 295 Lk, BHiEOHBERXLHEE
TOMEFHITTDOEND, FeXAD0REMICEZDREBIZOVWTELRLEHEIZIZEAL
W, IHRET, BABEMIEOREEL o X THE LGS OER (Merrifield and
Zwamborn, 1966) TH b7z KpfEIZE S W NI TBY, ZoEEHLERMI N
TWDHDD, FIFIZE->TE, MELEEDHER I AT RWATEELH Y, WYk
W T ORFF O DICIE, MEFTICED KpEOELE RS 2L ERH 5.

RETIE, W7y 7 HERSIOWE 7 7y 7 HAHREZ MR & LT, HKET#HT
E R ADMKRLZEEORBRER~LZ L2 BE LIERFTZ24T 5 HIE LGt e LT,
A MCEBEMICEEY KIETRMESL O Re 2o BRERICE T 5. B
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L%, JE THEICEN - RWEICE —OWKE T ey 7202247 (Wi gk ER )
DEBHR L. LrL, R R EEHfmISin sy, iz HWwinT F 7Ry R
DODHOTER 7 1y 7 LB L TEEa X A&, 207D, HIE LORE ORI
BEMDOFmW Fr 22V, FTEEICEFAZIENOT IRy RRAMZMEHT 2 4
A7 (E#HERN) OEMAFEFANPEZ T2 ERBESND. £ T, BRERA
BITD R 2088 R & TR L2 EMEDOBRICHO W THREZ1T 5.

2.2 HEITOwyHER

2.2.1 RREUBESIVERRAZE

(1) FEBRSAF

AREBERRL BRI, X 2.1 IZR 4R S 50m, 18 1.0m, & & 1.5m @ 2 RoTiE R KE Z2 v
TATo 7. KEO—UIZITE R b RGBS ERE S v, i mid T 26m O K 2
BTI130 DA ZFFOKBIKNDRE SN TS, EEGHIEE LT, Y7 ho=T7I2L5
B WAL & 4T o TW DL ZAUITE, HEH OB @it 2 AR &2 SRR < IR E L
o MR, WA EE A IR — B VRERIC 2 R LR IRALE AT 2 R E LTI o
CBHES (1976) O AR A BEHEEE A2 VY, NSRS 2 @ik & U CRE &2 1T
olc. WmEmEFORIE, ARKBESBEOERIS, SBEA D EREGE ICEEEO v — 27 NG
ENDEIBUE LTz, ABANK OG22 |~ /VITEIE Bretschneider-J6 5 Al & W 7z
Hufg L7eKALT — 2 2T L TR O H RIS & A RE MBS K OEEE AT Fro
RV BIEMEE —EHT2FEC, BEEFOEBEAZMVIK L. @BEREDHRIZ, 1/30
RAELOKEEIR EICWHE T vy 7 @B 2 E L

ap

12.0m
5.0m
|4—0
B [ fi 22 i 2 21 sthipp = 543 33 p wave
E{$1—LEI&HH+I§“% Iq:l&lﬁln-l-lrlim Jig']'/&%”ﬁ'fﬂﬁﬁ generator
—
Il u u W -
36.5cm 91.5cm
1/30 slope

50.0m
2.1 EERKE



FEBREMEE 217 T. BRI 220V ) —XI2hhhTnd. KU —XDFER

NEIILLTO LB THD., YU —X11F, HELORBREOBEWILDLI Ty 7 D%
EWEDEIZOWTHTRTLb D TH D, ERIT LW EKER X TITo72. RiE B 1%,
CNETEHEENREE Lo LEFANRZN e AEmS h O 1.8 % (1.8h) &, ik
DIEZ Lz 1.2 2 (1.2h) 2 LTWS. YU —X 2%, BHERATOWERE ¢
DENNZLDZ Ty 7 DREREDODENMICONWTHRIZLDTHD. Fo 2o EEE %
Fe 2@ ho 1.84% (1.84), 1.6 f% (1.6h), 1415 (1.4h) O 3FEHEL L, £ ENIC
LT, FEEOMET PRy e LicWmamithme Lz, ERESBIX, vV —X
THRRDL. YU —RX2 T, BREERICBITIWEOIEL 2 E2BEL T, MKEEMSE
MR TZOICFERAIZEZESCL TS, £ —XZ2@E U T, HK LOEAR
ERIGEIX—EDEE LTWD. WK LOEARIE, ZE TICEREDH D IEER L E
Thd 1:1.5 L L, #KENDOREEIE, BATHRIFTHONOATWDHEER 1%D Kp
(Kp=20) EIEAEL 1:1.5 5, %9 % Hudson XZHWCTHE®mAEWHE LT, RO
D06 YT oEmEE L. FeRAOBREK 2.2 IR .

AN OREIL, >V —X 128 T13=1.64s, 1.87s,2.11s D 3 A TH VY, > U —X 213,
T15=1.40s, 1.64s, 1.87s, 2.11s D 4 H#TH 5. AHREEIX, £V —X & HIT Hyj=6cm
~20em ThH 5. £V — XA TOERKKHE AN 23 127R-F. WKT vy 7 #ERTELZ L
WThHDH. HEX, FeANR1358g, 7 IRy R 1178 g TH Y, HEEIX, Frx
R 2.367glem’, T R TRy FA 2.300g/cm’ ThHho7To., RRADT7 0 v 7 &S hid 7.2cm
Ths.

x21 EREHR

B 2 KR B | B E ¢ *“fﬁﬁ'ﬁ)@&
1.8h 3
PRI N B R
SR 1| AW Lo :
1.8h 1.8h 16
Y —=X2 IEEE: 570 1.8% 1.6h 12
1.84 1.4h 8

2.2 FBXRBRKE
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B=1.8h B=1.2h

(13.0cm) (8.6cm)
+9.9cm (_)] +9.9cm
SW.L.%.00cm SW.L.#.0.0cm
N . Ly N o Ly
=y FAZ & =y kAR &
7 _—25.7cm 7 _=25.7cm
EiER -36.5cm 1/30 AERER _36.50m 1/30

+9.9cm

SW.L.%.00cm

=25.7cm

1/30

B=1.8h B=1.8h
(13.0cm) (13.0cm)
1 +9.9cm 1 +9.9cm

SW.L.%.0.0cm SW.L.%.0.0cm

d =y
Fhomyk N2

—25.7cm —25.7cm

HRET —36.5cm 1/30 ERET —36.5cm 1/30

b) U —X2
X 23 ERN@E

(2) FEBRITIE

FERWmICAHAE A ER S, 7ry 2082 BHABLOET A AT EZHNT
Bl Ll 7y 7 0BIMPNELRVE S R/NSRENPOIEMEHE, £ lem By F TIE
YR v 2 BN S 7. [ —Jm L ~L T OO AE I 1000 3 A FEHE L Uz, s & SN
SELE, T ry s OFAE LIFITOT, HEEBIITHE TOREMBIC YL &K
TR CH7 IS E LB A A 2 Bt L Lie. AERTIX, B% (Fry 70K
TS0 1AL ERE) BLOBE (45 EL EREEE, Ta v 7 0oREEO¥S5U EBE)
Lic7my s offBagEL LTELLE.

FERAE BT, W E SR D) R B Kp TREAM L 7=, BB 3 D%)lE, K TER S D,

D:%xloo @.1)

I, NiFmERTO T vy 7 Ok, n i TU%EERETORBHRERLTHDS. N
X, EENICLST, WK ToORBEIZC Fe 22 HWnWtEado7m y 7isie L.
BRARIX, BFEOT 8y ZHEONEDERIBL T E W KB BET 6 4 BRo U 72 Hi
& LTz BRAN U7 S, K BREE 5 S KBS BE ) & 7 a7 O FKEE D, DHEHTH 5.
7uy 7 ODREE D IFRATHEZALND.



/3
M
D, = {E] (2.2)

I, MiZT ey 2 OERE, pliv vyl DBEETHD. Kplk, YL TFIZ/”7 Hudson
A (Hudson, 1959) THXOLNABRETHY, 7oy /7 0oRENREZRTHRIELINLTH
L, FOMEBRKEWEET oy 7 OFTEEEII/NEL 5.

prH?

M= 3
K, (S,,—l) cotd

(2.3)

2, MiFT ey Y OER, pldvuy 7 OEE, HIZES, S1E7 vy 7 oKkt
THE, AXWHE TERAKEEHERTAETHD.

2.2.2 XIGWEIZ X 518:&E

VU —X 1 OFEBREREK 2.4 17T, Ml Kp T, SEHIHESR D(%)E L TV
. WTROBEBIZEBWTY, B=12h D7 — AN B=1.8h D — A LV b K R
WZIELTBY, RMENAKLS LT 0y 7 OREEMETTH2EMICHDL ENZD.
R T vy 7 OFTEE R M X, D=1.0%TO KpZHWTHESRTEY, ko
ko, BIERHTHVYLA TS Fa 2D Kyt 20 TH5H. 2.4 121X D=1.0%% &
MTRLTHD. KERMERIZBWNT, D=1.0%TO K, ZNHLTRDD L, ZDFH
flil%, B=1.8h /77— AT 31.6, B=12h O/ —AT231 THY, Wr—ALbH Kp=20 %
EES>TWD. 72720, FTRRMEICERT 5L B=12h D7 — AT Kp=20 x K& THES.

KT —ADT vy I OFEBIERTDHE, B=12h D — A TiX, HE LOEFICEW
T7ry 7 OEFENELRT <, ZORRE, HELOXREMETOT vy 7 ITHENE
CHEMIZH o7, Fo, FEOHEITE & HICHE TORES FAL2BHLLBE I .
—J5, B=1.8h O — AT, Wl Lo KEMNTDO 7 vy 7 IZHENECLBMIZH Y,
HE T RIEOBHERIEFIIBE I N o7, HELREOKTIX, HKLE®RDO T —
VER T 2O REGI S 23 (FRED,1967). £D7®, HE LOKimHAIL
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. RS (2002) eEl DS (2007) 13X, HET Ry 7 O#K A RGO T TE & #
AHZ LT, WET 0y 7 ORI L DEME I OWMEBE LIy —Y »OEE&EIC
DVWTHRFTLTWD. LALAERS, WK LOHKIBREIL, BIRFMECEE OIS S0
HETHERLZLOLEZEZ LN, W LOERBRO LV #ERET VLEITY, 77—V
EME N OFERZATOMLER DD EVWRD.

AETIE, HE7 ey 7HERICB T 2EKE LOWKIERERLIEEST 5L & b2, 20
R & KB ZRRIC L VRS 5. 0%, W LoOERBIRE r— Y VI2E
3 28 OBRIC SOV TERB B EZITS.
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5.2 BEID#HSEHZEIZET AHET
5.2.1 #HMKEHDILE

HE T vy 7 OWKERERZIET 72012, HIKT v v 7 Y% 5 o4 5351 2 IUE,

P L7z, FEBEEICB T AR EOWKICE T 2 SRR TRAE X, $SEIREEE (A
B 6, 1968; wlil - i, 1975; AREE S, 1984; BH5,1993) L LTEVFELbNTE

| (254 BI) OFpHREEFEHZINE L T, HIERTE QWi
Rz iEd 22L& L. £, BIREMEF
BT D LT, HIE T OIS

D, STV D K
Mz Wiy 52 LT, HET v 7 Ok
BLORESRMN LW T v 7 O ST RE % B
BERFTLEZAONDERIIOVWTELE L.
fRMTEE G & L CIUE L0k, WERMZOBEK A RENR TS LD T, #ie &)
T KR OB IR G2 F I TH L. WELZFFAERSTITRT. FA—0kkiC
RO —WETOHKTH > Th, MGG 2 W ok SO B8 A3 5 72 2 Wik 2

WTIES A~ OlimzZfirstf T2 & L L.

T ORER, FH 15 Wrm A g L.

# 5.1 UNEZEH
. £
No. Hi X 4 KA A A .
1 oD {EE S.46.9.11-13 | 1975
2 | HE Wi (A-A W) | S53.11.19-20 | 1984
3 | ¥ #E(B-B Wrim) | S53.11.19-20 | 1984
4 | B PE(C-C Wrif) | $53.11.19-20 | 1984
5 Bias $57.10.24-25 | 1984
6 Teo/NIE#E | 8$57.3.21-24 | 1984
7 I\ S55.12-23-24| 1984
8 UNY $57.3.21-22 | 1984
9 B B $55.10.26-28 | 1984
10 /N $56.8.22-23 | 1984
11 |FEE ¥ (A-A Wrifi) | 855.12.24-25 | 1984
12 | JFE 5P (B-B Wrifi) | 855.12.24-25 | 1984
13 Bk H ¥ S57.8.26 1984
14 B $61.3.16-18 | 1993
15 8 3% Bk $62.8.29-30 | 1993
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5.2.2 HEIDMKRE

WA LRI O EBEKEY, HETOEKBEEZSELZE A, £ 52 17T
3 ODNRE = IRNENT. NEZ =2 TITEICHEE LRI THENRET TV D
& (@FEF), NF = MIEEICHE TR CHEERE T TWDLGEE (7 F4), X¥—
MFHEE TR X OEROM T THESELTWLI5E6 @HEp) THo.

FEE & (1986) 1%, ELNLHE « R BRI BT OO 58 3 01 % Bl SEE AR ek i i CREEL L T L
D WSCHRERRRHIE & L, R B EOWE T 7y 7 ZERFIE ST 5 TH
O, T ey 7 ZERFEEITHEK T ey 7 OB &L KpfE £ Y AifR L7z Hudson X%
HWTHR S L. BFONIIB SRR &2 1.0 fHTICEF LT D Z L 2L
TW5. 5.1 ICH SKEMRe AR 15 22 X Z — IR TS O OFE T & [FARIS, #k KR
KW EIEL, 1.0 fFEICER L TWDDONRG0 5. 7N Z — 8T O R SEREFR I & 0 1)
H7pfim a5 &, N2 = 1T &R —VINRFARETH Y, ¥ — N BFHEAFH

£52 HEIDHKR

7% 4 H
IRH = T T ok SR
No.
7
T K IRAT YT A8 55 8
12
I 14
No.14 Z&iq#
(3t 4 =p41)
1
IR 7 A 55 3
4
I 5
_ 7 6
) 9
No.6 Fp2> /NI #E T
(3t 7 =6
2
K ds £ OVVE I 23 4 5K 10
13
. 15
No.13 &7k H
(Bt 4 =F=p1)
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WNEWN. ZoZEnb, HREHESERERRELS LDICON, BRI Y — 1
MHONZ =2 1T HDHWENZ = MI~E BT 5 2 ENBEIND . PSR AH I 5 23
RELSBRDITON, 7y 7 ICHELECIED LD REEMHEE Lo XK E CET
DI, WERIBENEATDHEEZOND. X 5.2 (TSI Kb (S5 WKL
7> BV I LR S & T O BEE 2 B SR S CBR L7 fE) A2 Y — ISR T B RE AR kT
RigElx, 02 205 0.9 OFPHIZHAMA L TWD. 73K — L[] T OB S IRpAH R K i =
TR IR A T D &, N — VI BRELS AN = T BRIOANE =T/ E.
W SR R AR E WA I AN Z = MO L 220, SIS HRAR Sk K 8 55 25 /)
ELRDIZONAE = T HDHWIE NEZ— U MOWKTGRE & 72 5 . S HFE % K i 5 78
REWET oy 7 ITEEZAELSED X5 RBEMIERMATICEDL, DhIv e XK
WP ToebeEIOND. £ T, UEROKBERRIZERIZI WD TIE, &EHHE K
B ho/Hp  (het FEBRIE KAL) B TRIG & COWME, Hp: Wk ~7 17 v 7 0% ERRE
w) NERRLMHAENRLET DL L.

5. 2 HAFHEARIFS

ot
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5.3 HERIDWEZEMICEYT 2EBRAMRE
5.3.1 EEBR&EH

KBEAET FZER (T, X 5.3 1R TR S 50m, & 1.0m, &S 1.5m O 2 WociE s K 2 H v
TAT > 72, KO —HlZ T B & b RGBS BRE S v, Mm@ T 26m 0K 2
BT 130 DA AZFFOKRBEKNREINLTWD. EERHBE LT, Y7 bhr=TI1CL5
B IR A 24T > TV D . ZAUSFEY, HEH OB &G 2 A2 &R ARGE < ICRIE L
o.M RRE L, WA R BRI 2 AR L SRR E AT I 2 AR E L CTIT o
. AWEB (1976) O ARSI oy MR EEE AV, ARy 2 @i & L CREEAT
oz, WEEtOMRIE, ARSIESBEOBRIS, SBEA 2 E RS ICE RO — 2 NG
EFNDLIICEE L. AHHIPE O A X7 b VIXEIE Bretschneider- Y6 5 Bl & F v 72
B LIeAKNT — 2 2T L TR O DA RIS & AREAME LOEEEAXZ Lo
RN BHEMEE —8T2FT, BREFOBEZBVIE L. @@EREDHKIZ, 1/30
AR DO KBEIR LICHW 7 vy 7 PR 23 E Uiz, REHRX K& ho/Hp 7Y 0.39, 0.60,
1.03 @ 3 B DO ERMAE (IBIK A, 1K B, K C) 2FBRIZ L Lz, LHBRWmEXO—fF %
5412, EBRFRMEZERSIICRT. HETZ7ey 27137 P IRy R L.

12.0m
5.0m
=] & EE e =) 7:?%/' 3 114 wave
BAGLE RS ETE A iR = +Eﬁﬁﬁ S skl generator
W lﬁ
[Tl u 1=
36.5cm 79.1cm
1/30 slope
50.0m
5.3 ZEBERKE
B=8. 7cm
[ hc=6. 8cm
_g S W.L. +0.00
&
r—yy |FroRyE N9
H#E< > K, -36. 5cm 130

5.4 EEMEK (h/Hp=0.60)
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&53 EREH

IR A 1k B AR C
BRI K ho/Hp 0.39 0.60 1.03
IKIE h 36.5cm
Kt he 4.4cm 6.8cm 11.6cm
K lE B 8.7cm
i A= T hI7HRy R
HE M 124.3g
BE p, 2.352g/cm’
RFER D, (=(M/p)") 3.75cm
WEMRNBE S Hp 11.3cm
I IR B AL R
JE 11 T,5=1.87s
W & Hy/3=9.8cm~22cm

5.3.2 ERAZE

AW Hiys L LCHy Z FRIZEND RE SBA DM E TEH S (H3/Hp=0.9,
1.0, 1.2, 1.5, 1.9). [ —#m 7 > 7 OFEOIEMITH 1000 & L, M LEBEAEZLD 2
ER G ERE R E BT T 2k b L. it 250 S, Wi IR oF A2 17 - 7=
W E & T o —Fl &2 K 5.5 2R3, R mc 12 \#E L, WEROREZ 2D, (RERD
2 f%) L7z, WAE, WRILOKBEELREELLLADTEOICEME~T v FOERIC
W2 D E TOIRFFICER T 2. BROMBREE, HE LR T 0.58B & L, £hllshE D,
L. WER, #yTFerd—KXbmitz A Tito k.

FEE 3. 75¢m (Dn)

il

)

=)

100cm

l

7.5¢m (2 x Dn)

IKEBIE

— N w s oo~ ®

3.75¢m (Dn)

B=8. 7cm
4.4cm(0.5xB")

l hc=6. 8cm
o S.W.L. +0.00

X

T=vv

HEBEIHUE M

HREIBEBAEME (RIK B, he/Hp=0.60)

X 5.5
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5.3.3 HEBROEIL

Hip/Hp=1.0 FEEE £ TIE, WERRFTMICELD N, WE7 e v 7 @302 EHER
Wrici Z XA U h ol Hip/Hp=1.22 X0 W Z{E N AR E 220, &7 v 7 03 L
DAZoR, BRI EE R R A 0 A Ui, Hip/Hp=1.94 (IE D &, F L\
DEENREZ SN, K 5.6 KW ET > 7 O & 1000 HAEH S 7% 0ME Tokm
R & RREIRT. 22T, 12 OFEHEZ R L. K& T 7 O RITHEN,
HE TOEENPETT 2R EZ IS A TN Z LR nnD.

E&(em)

0 10 20 30 40 50 60 70 80 90 100
=) U EILBE NSO EERE(cm)

a) 2R A (he/Hp=0.39)

E&(em)

0 10 20 30 40 5 60 70 8 90 100
r—Y U EILEE MDD R (cm)

b) 1K B (he/Hp=0.60)

B&(em)

30 40 50 60 70
=V BILEMN O (cm)

K56 JHRIODE@EMIK
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UBEIZBWT, KIS T 71280 2 AFME His e W THEE S D hel/Hy s % AR

Kuimm E T 5. & 5.4 1CKEE T > 73S Lo RKbm 2 ~9 . Wik 22 1 25 B iR
L0 D Hys/Hp=1.22 TIX, 3K 5k K e 23 5.2 (2R L 7o 1 S g AR e 2R i v D
SAEP (0.2~09) SIFIE—HLTWDH. 2T, WEEHEOMEEZRFT LD
2, Hyp/Hp=12 128 582K A (ho/H\5=0.32) &K C (he/H,3=0.84) O WK IC
FEHTDZLE L. FxOREOHEIZIRIG KX OWIHIWE > & 08 iE S5m0 BN % X
STICRT. KR E OB A AR TR LTV DL RE AN L D, THEXRIC L,
R 1A e K SEBEBE x/B (x 0 77— Y VEASLEE) O OKFEIERE, B I T KiE) T

x5.4 MBExXRinm (h/H,;) DEAE

helHys
K A 2K B 21k C
Hy;3/Hp

(hc/Hp (hc/Hp (hc/Hp

=0.39) ~0.60) =1.03)
0.87 0.45 0.69 1.18
1.01 0.39 0.59 1.02
1.22 0.32 0.49 0.84
1.53 0.25 0.39 0.67
1.94 0.20 0.31 0.53

321KC (hc/H,,3=0.84)

A4

0 10 20 30 40 0 10 20 30 40

=Y BEIMEMNDIERE x(cm) =) BEIBENSDEERE x(cm)

Ss " 88 [ x| zm
p 5 < L y ps
é\g 05 Xii | EE LE 05 f
By o - — mE of °
B g
ﬁan—OS -\I.—I—/ g -05 | \‘./.’.//‘\___‘_.,./'
RE ‘ ‘ ‘ R¥E ‘ ‘ ‘
0 1 2 3 4 5 0 1 2 3 4 5
A7k ERRE(«/B) 3%tk B (x/B)
pe =
a) 21K A (he/H,3=0.32) b) ¥k C (hc/Hi5=0.84)

5.7 MEMKELUVHRELN
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ALz B A, WK TRESLTFTLTEY, (R NO®MAN x/B=1.5 FBEFETKAT
WAL EIR CUE, I LOEEME T TRAELTWDD, RinFRITLE T L TV,
LU b, EHROW T, x/B=4.0 REE TRATED, BIK A XV ILHEM TER
MEFLTWDZ ENgnd. T LIEERORIIE, KR AE xR @23 K& v &k
S, /NS E RSP T D PR E B o LR B L TwD

5.3.4 HRIDZERBIEDTME

(1) ZEFEE R oG- 7 15

PR FH I L ORI ER O RZE 2, RKIFOW T X MEmROEEORE %
T 25720, K58 IR T Rk Ny /lhe & RKFEWAR PllyzER L. 22T, K
P Ny & AT KRN 30T D KR T O K O LR S O & 1&gk
BT LES [,0lTH Y, REGE TRy h, & 138 Wi 31 2 K 9 T O $hE
FIaOL FEy ERATOFKE»HHEE LREE TOEES A O TH S . KRS
BRCHUG L7zWrim R OT — 2 2 H\WT, Rimik TR LUK REZFEH L, HK
T OEGWFED E S 72 51l & 3 A 7.

FHILTE n/h,
KigdhiizBir %

7 EEEOL TR (%)

n’ he - FERIREANL BB TRITE CORmS (BSai)

hol - 4 -

SRRV
FEERIFAKALIZ BT D

I I TS OW R (RS
1P TIE S (eSS

M58 XIMATESLIUVKERDE

79



(2) WENBWHEW TOERICKIFTHE

TEHERY 70 B GHAH X R R CTd DRI B (he/Hp=0.60) (28T 5, WEIZ X D RKusik T
BE LUK EOEAZK 5.9 1273 T. Kimik TR XOKERADEE LI, 12 |
MOFEMEEZRL TS, HlEE S H/Hpy DS 1T TIRIEEAEELLTELT, B
FERWEELITET TR ENSND. Hipn/Hp S 1.22 TENAE LD D08, ©
DR, O 250 L TRIGOIL FTOEHEOER N Z Y, Z 0% 1000 3 F Tk, Wi
DEFEPHEIT L TR Hys/Hp 23 1.53 LLE T, A O BN L Wi o 28 7 23 1
ITLTWDZ ENgnDd. 25 Le@EmiE, #IEA BECEBIZEETH- .

2 b —o— Hys/Hp=0.87
: éjg —A— Hy/s/Hp=1.01
'}*ﬁ 8.2 B H,5/Ho=1.22
2 o2 —— H,/5/Hp=153
K _8-(2) —X— Hy5/Ho=1.94
0 250 500 750 1000
R

Hy/s/Hp=0.87
Hy/e/Hp=1.01
Hyjs/Hp=1.22
Hy/Ho=153
Hyje/Hp=1.94

KR /o

5.9 KBHMICKDAXRWETERIUVKERBRLEDE L

(3) KA = & Ribmik TR O A%

5.10 (TR 3 & Rbm Ik TR 0Bk 2 R IR T, Kigik FRIB X OKFERA
FLHiZ, RUHROFEHEEZRL TS, KFIZIE, EERERS HbE TR L. A4S
Wmn Hys OHEINZEN, KFERAD RS LORMGE FRE HITHML TR Y, [ UAKER
DEROGE, REHHM RiGEm /NS WIZEREGIE TRV RESRDIENGND. 2O
fHmx, HRFEFOEMEHFETIHHDOTHS.
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KL TE n'/he KL TE n'/he

KL TE n'/he

|
o oo
oo w

N N — —
a O a1 O

-0.5
0.0
0.5
1.0
1.5
2.0
2.5

-0.5
0.0
0.5
1.0
1.5
2.0
25

KERDE I/lo

1.5 1 0.5 0 -0.5
' : ' Hy s/ Hp=0.87
H1/3/HD:1 .01
H1/3/HD:1 22
H1/3/HD:1 53
H1/3/HD:1 94
a) 21K A (he/Hp=0.39)
KERADEI'/lo
1.5 1 0.5 0 -0.5
| 424KB (ho/Hp=0.60) | 1e oo B ... ... ] Hi/2/Hp=0.87
_,_________: ____________________________ H1/3/HD=1.01
"---------': ---------------------------- H]/g/HD:1.22
""""" H,3/Hp=1.53
""""" Hi/s/Ho=1.94
b) A B (he/Hp=0.60)
KEBADEI/lo
1.5 1 0.5 0 -0.5
 $244C (ho/Hp=1.03) © Hiss/Ho=087
be e e e e d e e A H1/3/HD:1.01
r""""'i L H1/3/HD:1.22
""""" ® H,,3/Hp=153
---------- IE---------1---------1---------- X H1/3/HD:1.94

X 5.10

c) ¥R C (he/Hp=1.03)

KEBDEEXRIETEDER
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5.4 RAOBEWEEICET 5 EERMERE
541 EEBR&E#H

AIET T 72, 1K TOKFEWAD L /) & R T 2 n ' h \Z H S0 THESE Wi 2 g L
7o, 511102, WO IC W TEEER 22 18R T H 5 % Kb h/Hp=0.6 (h. : {H
WL KmE, Hp: M7 vy 7 OZERFIEE) (28T 2 KFEHED R L Rislk TROMH
FRamd. AR (O) FREERKFOERNBEH LIV SEONTZMETHY, ZOIEMEFE
FTARL TS, #eWrmix, FERWmOEEHREHNCERTL 2L E L, £ (@)
T & 918, KPR FEN 0.25 5 (1°/1=0.25, 0.50, 0.75, 1.00) |2 4 Wi % &% & L7,
K SSICHRFWIEZRT. RO DHENE TELORH bR F5E Lz,

ATE TR L2 COERERIL, BIFERH T, £ T, WK LOERRBIRK
XEMRCHREET S & L. S D (1992, 1993a, 1993b) 1&, M L (h/Hp=1.41,2.19)
DEFIRIZHOW T, [RENRW) HER MEHE&ERRESEERZF LV BEIE.
ERIRNERIC /2D Z L 2WELTWD, O ERSEME (h/Hp=0.39, 0.60, 1.03)
X, BEEDOERLE KL THMMIC TREMMELS ) MERAE&ERRKRESEERZ LV
BEICHELTWDS.

KEFBDE /10
125 1 075 05 025 0 -025

05 [ o mama|
00 o iEHIE
2
X — ERIETE
S o5 | ERE
}L
] 10
®
K
15
20

5. 11 KERDERLEXR AT RDOE K
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£5.5 BHEE

W D 4% B W7 1 [
B'=8. 7cm
—1 hc=6. 8cm
S.W.L. +0.00
7. 7cm —
by Ty HRT
390 B (T RSHRYRN)
—%g.gcm
®< > K, -36.5cm
56. 7om cm | cm
4. 4cm
B 5E W i O T 50om oy 40,00
| R dem
’ =y sy
1/102025 _/ﬁ«fglo S
cSHRy E
(7 P e
7’ /hc=0.27 EREY 2 F, -36.50m
66. 2cm
4. 4cm
B S i @ Do=2.050m s W L +0.00
| ~9cm —
r=Jv sy N
I’/1,=0.50 SHEI N
(7—|~77_|<29;. cmy
n’/hc=0.63 ERYDF,-36.50m |
61. 5cm
4. 4cm
ST I ) [~ 0.2cm _S.W.L +0.00
I'11~0.75 (i ST
—25. 20m>
17’ /h¢=0.98 EREVO K, -36.5om |
' 73. dom
BT @ Ao oS 0,00
T=Jv e \\\\
100 Mo
SETSST -29. 2cm ~
T e~ 1) -36. 5cm
n’/he=1.34 T 3o
hc=6. 8cm
_g S.W.L £0.00
T T8 L T
-29. 2cm
73. 4cm
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5.4.2 ERAE

ARERAARL BRI, M 512 127K S 55m, 18 1.2m, & S 1.5m O 2 WICE KKK & 1
WTAT o 7o, KBED — Il 1T e A b RGN R E S 4L, () T 26m @ 7K FER
T 130 DA ZFOKBIRDREINL TS, GRS E LT, Y7 b =TI2X
D RO IR 24T > TV DL ZAUISPEY, HIEH O EEF 2 Ra &R SoE < IR E
Lo, e iE, W at & i — KRR I 2 AR LSRR AL B AT £ 1 2 AR E L TAT
ol AMB (1976) O ARSI SBEHEELEE AV, AFIEMR S Z@iBE s L TREZ
ITole. WEmEtoMEIE, ARSESBEOBIC, A 28 BB E RO v — 2 73
BEND L OICEE Lz, AMRAIB OB A ~2 b VIZEIE Bretschneider-t 5 % 2 f
To. WU LTeAKNLT — 2 2T L TR LN DA RS & ARBYES X OREEA<Y b
NOBRPBEEMELE —BT5ET, BEEFOBELHEVIK L. @REREDRKIC,
PR A RRE LT

SEBRWT I O — 61 (W) 2K 513 12, KENOAR 1/30 DE /L Z VIR EIZ,
B 7 vy 7 BREMZHRE L, 77— (77 VIV ITHEH T 5 E 42 % EGHT,
WAz 3 5hEk TR L2, WIERHE, 77— Y VEEm O 8 AT (PGI~PG8) (ZHLY fF
Je. B, F—Y U EHEETOMIZ0Sm 7 VT T AERT, HWETELTHY
727 b7 ARy RBNEBEEECEMT 205\ TWD. F— Y 0k, EEFHIE &
NEHAANZ Tl (M 5.14 ), WIER, 3 sAhstaznEnmv g7z, %
5.6 ICEBREKM AT, FEBL, BAIKS X OARBAIKE T1TVy, 1000Hz TF —% & 4
ZY 7 Uiz, BRANEFERT, WER XKD OERBZRREEEZ TR L2&IC, RHA
WEBRICBWT, HE LToBmBREIEREADOZE(ICO W THRFNTL2ZEELE. &
LRI B T, FEBRIE &K 1000 HIEH ST 5.

13.0m
4.5m
|4—0
B [ {22 i 2 21 sthipp = 543 33 p wave
E{$1—LEI&HH+I¢E“% /q’,)ilan‘l'/ﬁ'lﬁﬁ Jig'f/&%”ﬁ'fﬂﬁﬁ generator

W I —

[Tl | 1

\36.5cm 79.1cm
1/30 slope

55.0m

X5.12 EER/KE
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w
op

3t

B=8. Tem
fﬁé ﬁi gcm\ ™1 _<hc=6.8cm

o LS HL£0.00
N
—l1.ocm, Jpkt 3 X~
o llpasCi6 oom] HET N9
PG2 (-22 Gom] (T F IRy F)
PG1(-28 2om] o -29.2cm
EW< > F -36.5cm 130

38.0cm | 0.5mm 73, 4om “em]

5.13 EERMrmE (WIHIWTIm)

sk &8 120cm E A
5
s RER
38.5m | | 40.0cm 12401 23 0cm
3 AE 5 720% B sm |3
s r—vy 8] GRNEEA) |20E) VY|
o
B
0. 5cm
0. 5cm 343 75 0. 5cm JM
P
X514 54—V UFEHEER
=56 EEREH
A RHFE X K ho/Hp 0.60
IKIE h 36.5cm
Kt he 6.8cm
Kiuilg B 8.7cm
= ThIKRy K
HE M 124.3g
BE p, 2.352g/em’
RFE D, (=M p)") 3.75¢cm
TERNE S Hp 11.3cm
Tz R ] 5 HI) A5 HI e
JE1 1) 7=1.87s T,,=1.87s
N H=8cm~28cm Hi3=10cm~20cm
b
(H/h=0.21~0.77) |(Hmna/h=0.52~0.91)

0.4.3 MAIRRERICEITDRE - KADHFKE

(1) EEDERA
BEAEDW R EEICB T, FKEMEICB T 2RIENEDREEDOLLEL ST
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40 41 42 43

34 35 36 37 38 39
(s)

p(kN/m?)

p(kN/m”%)

12
—————————————————————————————— B

15 WHREE@ Nﬁ:é 777777777777777777777777777777 HHHES) |
] s S SRR e e
34 35 36 37 38 s) 39 40 41 42 43
¢) T=1.87s, H=14.5cm, H/h=0.39 d) T=1.87s, H=18.0cm, H/h=0.49
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g) T=1.87s, H=28.0cm, H/h=0.77
5.15 KRERZ I
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5. = ZTHEKENE (PG6) THRIE SNTZWEIZE R L, £ ORRI| A B & /KIEL Hh
X 515 12”9, HIE=0.21, 0.30 ® 7 —ATiL, WamBRN"E(LT D0, EEO
SHEROPRETRICE D200, WEORE ZIX, HE LOAE, HK oW mE
RiZh2bbd, WIFRbIFIERTTHD. 0 LiF, BUTRHRFHCBW TEEREX
ELTHWwWERTWDEHER (Fl 2 1XE -, 2008) T, HA=0.3 TIIIHHE Lo
IRNBRIAENRNZELEET D, Thbb Hh»/NSL<, BEENREERZ% 0T
DA, WIEXHEE ToRBEZ T2\, —J, HK=039~0.77 O —ATiE, HELT
DK R IS CTHEN BT D2 LB 0D,

5.16 12 H/h=0.49 O — 2 Z4 R L TRT. HELOEBENE L, HEOE—7
WP 72D, WHEORKELREL 2D ERan5. WIHEmE O #EWme T
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