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- Lariseh {3 ATARZ N T T 504 F G 2=10~12 m, A=160m ; 2a=12m; A=920~240m 3 2 =14m .

A=220~250m 12 B RE O BRILA LBUTHY, T0s) Schott i 2e=19m, 2=214m D5, Aberorom-
by (¥ 2a=14m, 1=28m OFEXEHLCHS.0)
ORI B L OB TH B, CHIEDVW-CIREINIDOMC Stevenson (2 & 53 1T A0
Hetx1850%: Scotland D7k (lock) JLUSAIL (Firth of Forth, Moray Firth) <G & 5Hime & o
b7 HIEHIA B B F5 BRI CEIME BIA L, 18524, WEisR 1sos DFFEOTIRUCTE & B L
K& BBRicHBHE &% Tdin. Phil. Journal Bk Li=. it

2 =/ F
EAEEC S & L. WE FERETE Y, « 3HMOEMTROBE I L ocis~<F EN DA N
Lo HHKCLSBMHOINC R, Mallet Zr 08 Middlemiss il & 44724 05 « D% G2

22 = 1,51 B ereetemtenniiiiiicresiicnrnnensninanvnnens i)

fLf fiLa =15 LR SDBHH 5D T,  drong gale Hit Peaufort B0 0 (Bakgy 22 m/seo) 12
KEOFRCPVTOIOCH D, i 2 13 strong gale fuc: Uis & O-CH{NIR, EHHIRRID RIS S O X
hifE F ORNE TS5,

155 Bifd A3~54H.
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& Lfeae) -
RFEx Stevenson 17 Lo THEW O ABIUEHZ T Cunninghum OFEZ 0 LW TEHLEH) ohoft
2 OEHMLICA O TEHS.

=3

BuoBsE | gp | oo | BHoBE | g | ob
’ Scapa Flow 1.0 4.0 Anstruther 24.0 6.5
- ' Firth of Forth 1.3 | 1.8 If‘s‘;'f,c“’f g‘j{fg;“d) 0.0 | s.2
Granton 2.8 4.0. | Buckie 31.0 7.0
Craijgnure 3.5' 2. ” 38.0 7.0

Granton 6.0 4.0 | ” 38.0 $.0
. Tough Foyle 7.5 | 4.0 | 1 40.0 | 8.0
Clyde 9.0 | 4.0 | Macduff 4.5 | so0

- ) Colonsay 9.0 5.0 ” 45.5 10.0
Dysart 10.0 4.2 Kingstown 114.0 15.0

Sunderland .
Invergordon 11.0 3.5 | (Broken Bank 7:58] | 165.0 15.0
ey i3]

Lough Foyle 11.0 5.0 | Douglas, I O. M. 65.0 | 11.0

’ Glenluce Bay 18.5 5.5 Peterland - 400.0 82

Hiz W. Scoresby HUATEFEOAb 51 B, PHER 38°507 = fbcHidEh, PHHIHOAIRE (strong gale) omEZ
BRI 2 AR XDE, OREBX I RER D, ORICELA30CHD, S0RDLOEHDEE
VAT 2 THE (8 BLEE O b ORISR EOE D E DTH DL

HAEE B 1o {iE R T OB LT % New-found Land OFH 5315 L #1600 i TH%. + o Gy
FHLTBRE U THELORBH L L © s LB 1IGRTINC T, Stevenson ORI LA H]OXSH TR
ThH5HT LAED.

(16) Th. Stevenson : Design on Construction of Harbours, 1864, 19%.
(17) Cunningham : Harbour Engineering, 169%.
(18) V. Cornish : Ocean Waves, QAEXT : #Hod, 46H -
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R & Ll EOF R TOFHICONWT A5, Stevenson @5k, (23) IREBSEE OIS\ 2 & HICHTHMECR
BECIRON 2 b DCHBIE I S5, CORDEI (20 5L DAL (ALBLRLS.
2 CHACEHORDR, COKE A — PAFICESE LAREOMELEm-hIT

1 — 3 1 — .
2= v F(g—g¥T) e

LB EAUHS. ML 2B Rm T, Firkm CHRELLIOTHS. #£0T @D Rid b EERmE
A 1100km ORI CINEAL S 5302~k 5.

ROWZ oKX F WL AT D CABEALS B L LA E I Rvdicys. bz F=2000km &
WX 2a=22.7m 2Jg D, FREOAECEMShIEAEBIHL ) KIAETES . CLXsRiofic, 20
BRI IKRIC 725 LT L AR OA S OF AL DT LELLDTHL . ThikowT  Cornish
tX, Scoresby HBHEI L 7B BOBE C L ATHETIE 40°~20°, HHEr 40°~55° O Gl 3 B EsiEmL
ThHwe EERL, 2BATED 5 SRAOHEI FEHEET 5 I IREIRITEIB00E~00E S hiXTS T
B LD TH%(19)

ZhoHDT LuE~GEED & Stevenson OX (23) Xix (20 XHH (KERNHERBROER) X DT
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Lz, o F oXE REECoVTHRRICE hE0 S EEL S BRETOKENSS - LARIE TS
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ied, L LAZIOKELEKBENTL 53D CHHT LIERLEF ST,

19 Bz, 47, 49H.
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BORIC DV TRAS TS LTI, T85Th 5 5 VEmiRE & sEmH X BHSmE X o 3 T o BR
SohhiEins i : .

V. Cornish (1910) %34 ¥V ADH LT Y FHEI L 5HEE 10 kn, o) O Coniston A TiFok
B LIS OBICESE Lie. 20 HO10RCS 2 COMBAEICIRE, (Benufort B 7 , Bty 15.7
mfsec) (58 b BRI T ORI BIc—ELis, T ORMOILRIST GO L 1 S b OB
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ChE L hISBHBEC B L AR R EF ML Tnb £—4
MBHEORIE—BOBREL DTS, COREH g 4 l 1050m l 1100m | 1130 | 18m00m
BB Lo T RSEET L DIIRERED S O ’ a7 i P l a1 P

2 ADOTHHE LVEBHHLDTH%.
G. Borgen (1890) 1 L5203 ﬁ&%@u\hf T L ol

2a = 14 e (25)
(1+—?—*§11%31)(1J— 10 ) -

BB D oTHB.C) T N e ki m, BV IR wfwec, BHEEEE F X km, KEFHE R
THONEBDOTHD , an BAMNCHE LIGKBICE T2 FH T 5.

ok, BCEbIRbhBEHIC F=co, t=co 133 X &k

2 = anV

L, ASRSFESIEC GIbARD BoRERN0IEOREL & 2 0Is otk E 50T 15, NiSsEE
CHEIT BEICE~ON L D THD. FOFRICH T OKBIHEARICNG BHEL 7)., (18), (19) &
ORI —FLTHD Bk an % 13 £ LTHB). B2

BFL & ORI OB T\ . [ 22 omp
fal X fcduld, t=0o :T2BEL Stevanson OEoEEK
—BL U b T B b, a,,.=§., V=20mfee LT 5 sl
Stevenson O & HEiT 2% & FXE—2 125753, Porgen 0
BRARSNCO F oV TS TS CHEE RN 5 30T | o/
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1 22=2.2m X7z bR D2/ NEBE S, = » o
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(203 Thorode, 50H.
21) MBI : WS, 497H.
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OIERRZ LSO E 55 3D THB D
3. BB & E K
— OB LIS S TLE D 5 20 E WA LRLTE 5 Tk, HREEEL Ol Rl
OB LBLTHS) EOLTE—EDRE D{ & 4—EoHE TS, HORRINEZOREEH
BT HAREEEETEBH O 2 ER L B L OMmH LI THL I L LT,
DRI TS 5H, FERICHES L ORERICNT & BREICHT 3 IR TRV IHIEN T, b A Fill
BUIDECEETCE 5.
PI~IT ¥ A v Plnet BCEEEEAII L DM L7zik% Kohlschiitter p3%8 LORDAETHAL, tead
FIIC I LB BT D LS8R & o b BFRICIENE L oo T 0. (IR ETRMBETTHLA LS
TR, ATEEEN LB © LRI TEE S b ERB L D TH B0 AAGHLIR
PR CTEREC L VB LA L 2 A 25 &, R TREREOR CHRMEHCI I U T < JL
BRATENC A SIRE dvok e T 4 B LA E FAE & BEEIRIMA THBHmS S 2k, LS
DIFEOTOEEREL 25 &, WO IR CERIEO 2% L 00 & CRITSS - ThickL ¥ Y
Tlelgoland (= FCIY SR O RSB ES) 13, 7k 17y BEsmofE G BRI EGHRICAREEMTH
PSR b T b TG 3 BT & S RO LT aD. £ ORI ORMIE1Tm/%e
~20mfsee THOIA, B X HEEE HIEL N EOEEE RS &, BolpEEX IO RS0

BAE L, EDTHOFHFRTE Y, FE A a4 FIBTEG LETRIS 055\, & OmAOHEIEKE

AT 51 BEGCEH O

WYEEA PRSI N TR LA & A DT A PEd RS o RIEHTEF SR VAL b af FE
(CE< 75 HHETH 5 ‘

TR IEREANC S EPICE - 2T 5 TH 5 C0
22 CASTFA Gerstner i3 Laplace {20 TR EHOEEZ 243 O i FOREOPFTUAL,
FEEOHE R 1w o4 CREE LTHE L, BEOMAR (b BLE% 1 LSR5 22k
Cheadf FRIEEE LCENT A5G0  GRLKS TR MRS L ORI o EX LR U
» BRI RGIUL b e a4 FRIRZIGEV O L 655 Mz LCoEghit e 2 4 VIPB TR
WA HR WSS LI DWTRERIA S THRVOTH 5.

LB BRTATFEEICRT b v a4 FISIEL , XEO—FKFEELZ B &3 HUTIE b e =4

(22) Thorad~, 52H.
23) v 26H.
* die Béschung, la cambrure. )
(o) HAGHHER: BEERcksHoRRoR. s, 138, 158, BMICELR, 78~79H.
(25) Fekhardt : Erfahrnngen iiber Wellenwirkung beim Bau des Iafens in Ileclgolaud. Jahrbuch der
IIafenbautechuischer Gesellschaft, Pd. 12, 1930/1931, 92~102.
(26) Thorade, 190E{ U5,
@) EEN—  BEEOBIS T, IARBOTRE, sk BNSELH, 1~20H, 8 &, & o
e onTRzZONEL R,
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Filohb, SOLIHTREY bwe af F 2 LUHHRLAC 2AMARVERTHS.

ECEORRICNER LB ETHERINGE D 3 5THD S b FILEEAS S ET e o FiEER
D3 0L LERHCHOGRREORET TR D 55 THD b ORI OWTHKOPICRUI T h T
HBHON—RTHS. :

B LAe SRk DWWk, S ORRE B 23, on < R pu %X curtate cycloid 272 ) bw a4
FEFE s, {FL a > R e pREXiiuE protate oycloid & iDTHEEOFREEA . 0T L OBRL
a=R 335 cycloid ThHbH. Bl cycloid DU E D 2 PR TES 2 V30T 5.

Z OBEIZRE LT 5HIZ

A = ol

ThHb, HAZORED RX a ZH SV

2a 1-

A T

Ligh, CThditw af FEEKEOL D 5_EREL L 5.
KICBIKBEIC DTSR B, RO THEOEEE o, B ry KL & LOKGT OLFEHLOK
BE ¢ il ' ' T
T,
- = tanh £ Ch—e)
e bR S A O THGEEICING 2 ry ¢l %diare ! 2 3RIX
anh
ro! = notanh ik = rytanh --“);w—
Eich. RAHIZZ OEEHEAE A E I AREIX =R 7 51BETHY, Mid A=278 T ' Za
LHGE ‘

LT (- P—— =

Lip b WEOTKGFOFEGINENL 22 Ry 2T, : B—3
EE LB L Okt 93/x 272 b 5 R EFAOMIF(275E “roa
Lo THA~LH, KEEEE L 0BT o 23 A 7/t
HRLE— S AT T, WA OBTEEDT 20/a /7 i
DIUHINL , Ha=co DL XL 2e/A=1/7 Licb. N
BB 26 Rk br=eo oifrlc N Kbz 4 /
FHHOTHS. v

ZDENKICEHE 2af/n OFSUEIXEFACBRITN 7 ar 02 43 09 &5 46 A7

5LDL D LD D REVEETH L. ANICHRT BBVKIEOEAIIE 1/A=1/3.14 LEESHhED, §0L
Z A CIRTOBIC &R S ORBREh Ch . LEKEORARE, FI3UKE h=10m L CHEEN
A=100m OEERIC 2rofs kUL (27 Rk DCEHETHIE %/A=1/5.65 isDT, SHLARET 5

F3FD bwag FIEOERIZE B E X%, LT curtate eyeloid ’63;)5.5 3 protate eycloid CH5 5 &7

28) ##E—, 2H, 5H.
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T ro eyeloid THBH Y Ly HFFEIHIEYLBHOKXAHET ST LabULANIMHIEETH Y, ®oTHh
BoIsnt Tl ¢ LT, HFRABNNIZH S KT proate cyoloid [KIFFELI2VE WO THBIRIC K >
F ORI TS OF~FIRELERACL L BIC B 5. FFL oydoid 2B -CHms MR 55 { /s b LRI,
RIEA TN HIRR L et BT O BB R Lo dibh 5.

(a, ¢) IZIHEHLY 3 DFRUKEDOBIZ OV COKRSFORE PN & Thil, EEONRID R
2z = a—rsin (ka—ot)

e—r/ cos (ka—ot) }

THo* WO TKATFHED 2,z B

z

u = ,\2 = 10 . ¢os (ka—ol)
<i

w = B _e.sn (ka--at)
&t

o TEE LOE ¢ 1

g2 = u + u?

o2 {r’ cos® (ka—ot) +r/2 din? (ka—ot) }
Eib. RO
T’
—— = {anh £ Ch—¢)
r
ir BEHEN S 500
¢® = 1% {cos* (ka—ot)+tanh®k (h—c) sin® (ka~¢r¢)}
s, ChicX sl ¢ BE ! OEBTHS. T2 T ¢APAL R HEEIERKD D LT hIX

s

t =
o

ThHY, IS TFHIEE L CR oM EE L ORI Ch 5. o TKGFI T OHE Lo LD
ffFi LB, BETHIEEDIO & 2 5 TG FORBEREA LI 5D TH 5.
T OREARHEIEY ¢n X THIX
gm® = o3
C5%-
FECESE 26 2 HUL, AEESFIOWTE
r = a coth kh
ChoHhb, KEEHSTORAHEEE qn 2 THEER -
g%m = a0 coth? k4
Ligh-
7 O CEFRSTHTRHEOIWO L HEEL, ASTFEEL L Ok LoD, TORTHREN oS
SHEE ¢ )L O BARENTHD.

glom = €

* PERUrofoRREEE @D LBR.
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ROICHOMITIE ¢ 1

o

s

o 2n
T

ThoHhb

a = —}‘— tanh kb

treh, D R—8T 5.

B Z USSR T OB R 48 7 b RO L CTEERRCSEL e D iBRIC L eycloid 272 56T
LERTIOTHS. WOTHOEERELRT 5% cyeloid 2 L7240 2k, EIISEKSFORER
IR BB R TS\ E LD 2 THDT, TOMEAEEEY D L s SET 6 L b 80
B CHEROLERET 52 Lt b, ORI T oL o L 5D THS.

FEAS TORERICRG HIEEATEML b AL VLSS LIREREMIZIL protate eycloid 23ERL, 0T
WDRERE & cycloid i’ufi§§i62Lé: it 5. ‘

Rl DIEEONBORERED TRV IO L D 71 3 YV Y OUDEIC I 5. T OEIR, WhKET AR
RSB ELROSREBEIEERIE N CHRV L, T OB ESRnERE WAL ORFFELZWT
bb 5 LHEAB. .

ZHITEL Stokes fEEHE R MAS C LIZ X OTHEZFHIUCEL, HEHASERI S OTHEZ DT
B, & ORBATEEBNICENL T B0 IR OB R 1T R E L, ZAM0°TH B S L 2 HEh0T 92

Bz R Michell BREESYE D E < A b X AR IR SRR LRI L% Thic X A UEAO MR
% 120° ZERFE CTOROEE L FE L O/ 2a/r=1/7 e TR AR W) HIbiF e LTEL ) R&R&0S
B 1/7 T, ch X bETh s LB BT 5 L Ws0TEHS-

FETC 2a/A DEIFEBIZIRAOREAC E CACEDTH LIRS CHRT IR SRV O TEH5E, +
R 26/A H-RUTinf e DREAC 5 5 07 2RI E 5 A0 2 WO TH OBERS 5. /A 7eblk
oW TiL, 2R —ENKISETHEEI BN HEL T L Wi T 5. i~ io=53A4F~-21LT
—EQ=IAF ~FENEAC, FO=IAX-EPEE LTROOICELELECERRITEAIL 22/A AT
FLELT I VERRRN T 5. .

BERENK S LD, 202k YR I DTHI =5 F~ 00— (—HPARKBHEDO =51 F —
5 THS 53D FEO=IAF ~ICBRENA L0 LB b\ EORBHEICRA/D, BEii«
HIAHBH, ALAHL TE~B L - OB ORI EL IS0 O TH L0 Chs. BETIULTON
DRIHELAERATFG - 3 V¥ ~ 2 DAL IEED THH L HTEIWVTSD ). TOTRIHN TR Beau-
fort R MR L S IREEIE L L T4 DFHD 23 AF ~2FBLTHH L IATIVTESED 5. o
B 1 DoBoBREEH LIERO 3 SFERD =24 ¥~ SREHEHEL, TOIAF -2 45T slnicikd
HIRTHBE %A ORA D LIDT, TOMBICH—=31 ¥~ 2R BROR 2a/A DA HHT

(29) Lamb, 3%, 1932, 418H. Thrade, 1931, 31~34H.
(30) Michell : On the highest waves in water, phil. Mag. (5), XXXV, 450~-437%, Thrade, 338F.
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BOTRE I EHE~S LS.
BEHECORARROATRECIR 20 L v, HoR G 2 2ORTICECEI U ERIxHE
DRGOIFIRED 2 {52 i 8IS OEL I LE~TEROFMIE—1 o e b, Z2BOTFHIR

£ A B O3 BT O# &

B-—4 22 .1

P — ) AT 2
o N I
w2 . aronn WA O 3 R OKTRISHE TR L
wri—g 72 C AL IUTE -4 hREGRTIC T

PN Hofe. ZOBMTIGEANL. 2005 1.8m
el R FC, KEIAN 1.8m D 3.2m FTO
NEGRCNE BITR e b G, SR /005
@ PSPl | ] . HTyote
Z: oot 4" B4 135 B EORSIC DL TR

/o L OTIEARVDS ST X B EEEKE
s 2¢ 20 & 87 707 720 4 ;
Ao R LCAEkifiz LTdHEDEVWI O

2afx DNECEHEDCTHS, HHEROBVIETFLL D THB L Lhbhb.
R Gaillard (XHERE L & 5 CRMILT

% = -3— ~ -115— = 0.11~0.07
%—5 THOREBELTHS.
2a /A | I S (o L HEEOTRE 2afr OEBEBICOLCTERELETIE—50 .
WMl h, 26/A=0.02~0.039 OFED DA% E D, /A=
00000 | 01Ty /as 140 IO & OHBBOY SR EDTHS S Lt &
0010019 | 1998 I TR TR
0.02~0.029 22.72 oa 1
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0.07~0.079 0 ISRTIK TH %8 Zhic F 5 L AGRCRT B ER & LR 14 m,
0.08~0.089 0.375  HFE220~250m DL OHFATEHD § LE~LHTHALIE L, HEHED

KEE 20~40 m D L & AT ZIZ R B HEA BB S TESD, &

D
33

(33

Wik (24).

SEARLTE « B RG 3 sBBELES L OB 2w T LAEEE 128, 65, 11555
DHEEERERAOHFAFELC OV TEEBLTH 54, TABARRECLP T3 E—REP b2

FeE B

1935467 7 v+ A CHlP R FICIHBEESE O, I 218 ‘4 ofo@iE. “Desgn of breakwaters
with vertical sides. Effect of wave action, Mathematical determination and metheds of construction.
Tescons gained from experience.”” ; IMByril, IIEREHE © 2% & BB, M{H1SE ; Thrade: Probleme
der Wagerwellen, 1931 ; Cornish : Ocean Wases &5k 1.
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#5ic Larras OFRNEEUCE D &, F—SRIDTHILHTHARC, 2 A OHOKEEOR /2!
OfIRAE B EMEZ I DI LITins. ChREHERLALEAEDOWTIFH LChHEhITCh%.

T 2 CHERIR R OB SRR S R R

Fe g FEZKEORE T i

T = / BER 2T e et ereeesen 9
. -9 = FEIJ O
THD. RDIPWEE ¢ 3 L8RS T oEEOEROESICERT L Mo r ik
r = a coth 2mh
A

&5 % 00 RBEBREORTH E ST 1hD ORI oM r=R THY, fid 2nR=2 72
FRICH B0 LRERIZ DVTi
ant

Af == amal eoth=—~ —
Al

Td%B. TITLOKE (29) Lok A DITACATHUE
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O, L R IROHEISRCEE B EIANL 5 85— EEHOTEL s 2 TH D, & &icoe /™
Sl B ¥ AOFEFHENI DTS LB, (30) ROBEZINZS B OFEBIIEIC X D Thd» S X
oW THD .

(30D SIXFERCHE S SN

°Ll'
o = 0.02~0.11
OREAE LT
H
oar” = 2.0~0.85
e HEEOHL AL LR D, HHREBNIh <CALEELIR Y C—FHLThHS.
5. % =

LB D\ IR T T 2 B R VSRR 0 CHE L0 T~ & = B BT L, BICh
BH T o¥Hm L T5.
(1) Kz k aosEgEi o\ ik, Weber, Lord Kelvin, Helmholz, W. Thomson, H. Jeffreys S~
Hdiesh. WEETRDBYEE V 2 L¢ W. Thomson »i5fiE % Bz AN, 2 PG OBEmMIZAEL 5
FHEN OB 12 d Ok
V = 6.7 mfsec
TH A3 Beaufort BB L IZHHE LIS MO KITBE 5. HIRICEIS Lo IR 1 mfsee B0 3
DTHY, Jeffreys o+ 32
V = 1.10 mfsec
HEETHS LR
HPEGRICIE T p A 2R E L ik Jeffreys © 3 OpEREH TR LIENCHD LEAD. Bz Lonr V
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iz S

EOTHASH, BHRBL AT Shs siNfiic ko
( s = 0,97
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ROFRDEEIL Thomson ZE e Jeffreys I, OB EEIX BT ERNG s BB 0 LEAD
., Jeffreys RRIZL D IS RIcm R AF — ISED L2 AF ~ 20 6 LEATH BAS —ERE ORI
X VRZH S HELOTEH B HENCE TORAE=FAF -2 A EHIIANL<ETEHE 5. MHdLOEE
Bick b Avstausch pF5H05 FOKI diffuse 55 LE~LILBIE, Jeffreys © (16) APz s
FROINCHRIC L 5B EREA A D TRETIUT A SV THE 5. 20IRE s DERE DO Fio gD
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(2) HRESHTERICAS <, Tid—ssdE (V) oEsSerBE ik ST IR, 2T EHEL Ao S
FRICR S0PV TTEE V BRI 2T 5 302 VIS5 iotns LB e ol
HEALNTHS.

KEEIZRATIE

va = aV
EF 5 L9 < HPIHE « & LTk 0.37 (Cornish), 0,44 (Zimmerman), 0,174 CHED S8R hT
Bh, PERINNICR

922 = By
EFTBHEDHEEL, HEIEEB X LTt 0.02¢4 (BE), 0.018 (Z:E) EHBRISh<HS.
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BoOBEHCERLTHS L#E~BELIE, ML oV CHAL THEHOHEDEE 20 4 o/ V2 2BIR
ELDTETIIVRIT THY, TOBWKTE 20 2L V2 g5 EIRT AL EE5CHB. GELED
KRG FIEICH EOMBAD 0, TSI D L BT M 5OT, 20 0 V° [CHBIL 1Bl
BES DS Liin%h. BCEERIGE X L 50ROV TR S OISR L <, 40w e 2 o DIKEE b
L0 NS RN CREORE L 5 THD 5.

HEEHRE Qe B RDIIFRI LD TR A ¥ — M S5 & L 2B L, F DR =R AF —HHD
AR THEND =2 AF— L D RRTHHZ L 2REL T 5. ﬂﬁof~5ﬂ>lﬂi‘i(1¥i L—Do# s EiHetTs &
LA SRR HOBOWEIC L b (h= R4 F— L3 = A4 F— 2 o balance yt » W ThDZ LEENT
5. RBIZBOEVE, ZOBLUTEEOEY WE, HoRSCHIO- 3 F ~ICHEB SRS BR USSR
ik DB R A~ ICEIR SIS BATRO UBTTLE 555, BHDRIZh BICRESIEA LRV T
55 TORRTIL 200 V2 LVSE~FINHE TV E Vb, ChISBBEshAMETSD, i
BRI oh e OB EEA BRI E TS L a5 T 5 LE~D. ’

8) EOERTOVCR, RO OSNCHBROIES BICIES S0 SEATS S BEL T 5. bilif 2y 27
EEREA AR5

BHREE P L 20 X ORITI, Stevenson iZ X 3uT,

. 2acc y F
BB S Y, HOBLEERY £~ F A BINCHE LIRS oSME 2 EET 5
== (e T)
tir%s fBL Fix km, 2 [k m T 5.

Z A% Scoresby SDOBMFK X DB L 72855 F=150)km OEEEGEHLS 5 L 3ot

BL ERORBIARETTERBRARH TS L0 THY, Beaufort HEo9 DR, HLRHZ LT 20 8
wfsec LOVTOLDTHS. EOTIORIC L BEEIE, T ORI R CET DT ARE CH S BT
ke

RZDREE ZORMOENSHBEEILEL 5 BICRAET DAKVEL § D THBIEIEONCD L DT

BT EHTREO S bICHH S THS = L2 B LTS, &Eﬁﬂr;&'c'mméﬁl:%qmsna pARY a1 e
BERORCERE VAL L ERE WS s BB ROEITED 2 L.
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KDL FHRE RGNS BBE, F 51 1500km Lk 2 7l LAERE DA K HES T
S50, MILRAD L 0= 3 A X~ RN S5 D ARGICRE TS L BALRS. ARG S
AP Ly, Larisch 21 b BATER: CIBH S #17=.

2a = 14m, 2 = 9220~250m
EFH T e HMHBTES 5.
(1) FKEESFEHITHIUY, WA TATREREL A L L5 £ CRIR ISR BATR & LCh 6 DRl 3R
BT 52 LIRBRTHS.  TORBRERTADOWERL LT Birgen O5XH5H5%55 ZhiZk bEHEhS
HELB e ORI TR
6) PEEEOPANERE TR be o FEEV. ELUE MRS L MARTEIRD L $ 5 ¢ bl
%. )

REECEE Rz d 0, BERCBIES WAL ORUEBRECENE AL DKL Dk, BREOBSISEAED
o, 0T TS Y, FEORAHEREVKEL VEDOR THLE LIXEIETHS. b EEED
BRI LI ORI AE 20/2 OKSVERTHS.

ke FRETIERE TR fFH GLIMD Tob, ANTRAOL MBS AL DR LS & Mo Lif
FRDTEL L OFRLUC A OTHS.

KRG FEHE EUMFI L LA S AHEEE e 24 FHTHS.

e kry, PATET be a4 F 2 LTHEDTES TV L BIEHS.

6) E—=FAF-DPITDOWTOAE 2afR 232 IS, HRORVEEEL S, fLE—x
AAF DO TIARKED 20/) OFHYR S HBIEE B RELICDOVTRED L & AMEOBBAIIER
REfEhThi. )

fFL T SIS L BEHE DV RS & E=10-1~10°t-m OIRID & DIZOW Tk

2a

1 1
e~ —n

2 22 10
DHFIED b DFAHHE D, Td

2a _ 1

A =8

HHRERAEEDTED, £=3x10~6x10°t-m OFHD L DICNTIE

Sa 1 ~ 1
L. A 1855 - 95
DFEED & DHKREF% LB b
_ge 1
A 18

HHBBERE O ThD.
THIZED & =3 A F - DOREVHEIR FHEOARMSC D555 BICEINS. 02 LETBESED
BRI LD CHES S I b L.
(M) HD 20fd HEARELY, BRI DS ICES LS Lk, HEKSTORECR S EEhEEst
WOMEBGRII L DB L EAT L.
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Z OIBEAR e THMR e a4 FEORGRINITNG BB OLRR

2a 1 ah
7 = = tanh
b= Jkig

&b, FFL oyeloid [2is%b.
Z ORFUED 2of2 WHERX D 35D AELME LD, HEHES I Y VOROL S LD I LD OTH
BOI0RERICHEILTHD xS oFi bw a4 FilioERSBiE] finite amplitude o7 L
THERETEHD L LSS5 O TR & ]S . !
ZHUCE L Michell 2EERINIC—FIER: finite amplitude ©FF & LCR® LE@HIER, HROMEA1120°
THD, R '

2a _ 1
F .
THB. Shurds b IEERICE. =
®) WECBESHAET /A OfkObon Comish HbATiH: CEIM LA .
on . 1m _ 2a - 1
2 = 13m, J = 10? nt, 2 5.%

Thh 5.
WEATARE & S~ A CRIEICR SV 0k L, Helgohnd TEIIShicomicr o—D>%
BHIS T 223 . T oOfsukiE 10~13m, B 17~20 mfsee 25T

2 = 6.55m, ] = €2m,

s WEWERG = 134°

CHDI

9) PO ks finite amplitude @i C% b, finite amplitude O ¥ L-CHEBANCIFRE L IIE, BofE o
e < T Ao A MR AR5 & k- MR C—ERRT RIS T A RIS R 2 D

CThD LE~LNSI k. T IO OETAAIOKOBE L L L5 2500 LT, BT o
DiFENEH LD EENG B,

1) HAHT HICES DI, KEGTFHEL OFEEIC L VIS TGRS L EASETRRL LT, ot

B BRI 30 Th =3 AF ~ %, JKERVOIDIHE OB TR LB (s D L 2B THIT B &
EADBRETHD. )
(1) HFEolsy 20 LU, BKELOESE o, KA TOREL o (b2 =q'+a) 3%
X it W saioEomiic i s 3,

Y
[
A

o’/ =1.5a', a' = 0.5q
L.
bR EEF BRI ORI IO L LD , % OFFORKEL O E LUK FORE & 2 ko -\
MBI D IR RS TR B
(12) PIFRT HIERNCEEN BT b,
(82
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(13) KD SHIFEHC DWW T RIS OFET B IEHEE H/20' 13, [CAMOEL  SIBE LR,
IEHRRIEEIECEHS. Do 2o TURABNIETS S 242 LIk, T OB OMESInINF b kES
BRECIDICE DEOHMEIL & = OFEPKIEL LIC-—E0kIE L T KA O8 & O oMz SIS F
FLEANGRLRDIRED L DRV ADTH DT, SOBSITIENRLVSLY Vit LAFSIL ABR L%
NHRETCHS.

(14) WoWTHIAEEY U f2a’ (&

Larras OEgERIC LT H/f2a! = 0.8§~1.6
Gaillard OBHIZ XL Hfea' = 0.5~2.0
FR OB XX Hfoa' =1.,4~2.4
ThHD, ZHETToFEx
i
sa = 1.3

L;

s,
(15> FHERRHE Hf2a! (XFEFEOAE 20' (A OXEFWENE DA% 0 L ATERKOBINIL v Lar-
ras DEERMRLAORS.

CHUZE LEEE OV IR

R !
Cal [ oal
Van }/T

R ORFIRL AIBFIRL 5 BT S.
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) Boxowms L mH -
(2] TOFET 2 HIBLEEE cveverenrimti ittt aitatn s es str e nae s s e setaarebeaens senaes oon (8D
(3) WU’&?&E%?‘Z;EME%M%% .................................................................. an
Se BEFE O BE Ml e s 13
(1) BEG D BERPEIT covrerrerstomceniiaiiiniiiniies et centrereee e s s ee s s eb e e enr s e e rnets e aes are
) BEpow»oRE: BlonR
(3) BERITIDIBIE T OFEEL oererrerrersessrenisreriisinins crtereiinr st e assrssabassesacanes
(1) Bk 2R BMTEOOR :
6) BOBY 3 (R LERTHE D & AT B correvrereenrssrermsiossecmstmmsssssssnssosnsss a9

M PR = ]
BROGEINERICOL TR EEERO—DTCL Y, 2 0h TR ASABEELTio Tt
B GUENE BB TR BRE — ML B BRI DOV RIERTR W AR D ThB.
ERHG L S BRSO CAREER O BIERO R Tl {, WEDROD L OF NS BB R 1e3
LOLHERIRE U TH DD, BRETHOBNDOIFH TR L ikl e b B - L CHHDTH oM 2 B
Biewo b, FEBRICRCRFETOLo0EHYSI BE: LaBETsc e L
PO CHERE U TRERIZ X BRI (BEMTD PEHHE b hVZ 2o LAEE L.
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LDZEE, D, BIHRELDODSS O UMENL D05 5 & EERIHOBEHOE LU srass
FL AR U Tl {, BILRRESIIF nR G O S A OB BB itk
b, REBTIIEIRHVSC LIzl

OB SRR BINR L EEE D OB =2 A F ~212 x 107~ 3 x10° tm B THLLOKRE L, K
B 10gr b 1kg BETHS. ZHL ZOFRICHO SR04 F ~ (X 2.5%10~ L. m THEIZHL
BOE T 0.665r ORIETSHD. DT OWMBOYPEOEIEIROBEICILFEL (R ER L ORTHRDT
HBHZ LTI D, EEOBEORS CELRNBLAL LEHE T3 0TSHS § LRSS,

UWDT o OB, EHEEEMHOEIC X AR BANCHEL Y 5 195 30 TRE C, HS A SEhofE
AR HERZD  LARIET, B0 7ol s o7 5 B R 2 RCE L T T 30T By, 208k
FRHMLL S T30 5L THS.

08| B EKEE

E— 1A T & 2% 13m i 60em ZHE s0em D7k Fr 7 5 A8 D 7k DS R 5 mm I | 1 em BIFo

g H—1 NGRSO D—EFRE TR 4)
S - EER RLITHEVES, NC TRk
7 e — ay BRI EA% s 1910708)
,éfzgy&gﬂ 2530 {0”agu@ﬁr O SR LIRS 2, Aok

3™ RUTRIC# 8 HEd L Tiliae b Lap .

@O BRBoES »
EHREOREL % 5 b5 SSEEECIUEICAY, K% 25em & 30 em o 2 FICEE~, IOl T4 0.65
e & 0.95sce 0 2 ECEIN THER LS 22U e

x—1.
= "B odm
A T | I
(em) | (seoy ! | 507 25°| 2| 20° | 177 15°] 17| 10° [6.5°| 50
o5 m%io’o Orojojojo 0 O
065 | O (@] O O O @] O (@] O C
o | 098 | lojiolo|lo]lolo o] o
0-63 ] ciojcloj]otojojo|o

BECHAREHL S0 CHBL T2 B30l F—1 AL CRTBHECHon
@ BEEHLBEH*X
BRI D SR OB RS LB LT 04}, 545, 155 305 G605, 9050%K iz
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TFHREE 1 mmE O Ry ~ A TEEEL f=-

(©) PO AIBIILTERY b OmEEIcf h e L 7=,

@ FoEHRIGELROBHERE DA » v v 77 7 0 ) WS ERITATEREL b 5 R0 Eirct 7
Tu 77k bERELE.

(&) WOFFICX VIFRICHLEESHLC LR EELFO-CBEL .

€)  BFOBERSICOWTRBHOE  CE ST EERE b OB X bl

(® RO UK VS SR OREIRE BiE L 2.

BRORBIZIRZO0SC CHZSEL, KRBMERE: HEKLE20 T C—BEr T L.

3. - # &

TR CHEIFT TRV RHERET S LM bokcioblr, HRULRKE L 5EEERY S LTh\wn
oIz MRS B OET I —EHIE L 25T, o THEOREITh e b ORI ROk, 2 0kni
PSRBT L REAREL LR T L ORBERMET 4ENTHE it kDTS h .

ZOEENCHNT ZERDHH 5 m OfIER, TARORYIOTE (GH ORRATE & BKE & 0% 55 4.5
~TIMOEEZLTHY, ZOBP TGRSR I ) HOBED 5 ~ 1050 55D T, S ORBER
R B L CH BB L L.

TRER DG b (em), FOEEE T (o), HEROMENEE I (5D, HEOFKE LOBE R ar (om), H
ULEKE TOHER ar (em), WOTHHOEES 20 = a + ay (em), FEE A (em) » L-CHliE LitE
BRE— 2RI CHDk. BL o KU ax 131 BROSEhOFSHTHS.

g’—2
h r I a; ay 2a as A
(o) (see) G | (em) Cem) | (em) ) Cem)
35 2.13 1-30 3.43 0.611
2.00 1.04 3.04 0.52
| o5 1.35 2.07 3.42 | 157 65
0.93 23 1-50 1.15 2.95 | 0.64 70
20 2.03 1:60 363 0.789 | 58 (D
17 2.26 0-95 3.21 0-42 47 @D
15 2-36 1.26 3-62 0-534
10 2.3 1.3 3474 0-572 | 100
5 1.72 1.35 3.07 0-785
25
35 3-30 1.23 4.53 0-373
30 3.53 1.87 5-40 0.528
o5 3.07 3.03 6.10 6.988 | 38
23 2.82 2.28 5.10 0.808 | 33
0.63 20 2.60° 1.32 3.92 0-508 | 3¢ (D
17 3.48 1.63 5.11 0.468 | 36~45
15 4.83 2.10 6.93 0-435
13 4.60 2.69 7.29 0.585 |- 58
10 4.35 1.95 630 0-448
5 2.99 1.89° 4.88 0.632
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30 2.66 2.10 4.76 | 0.790
25 2.53 1.92 4.45 0-759 | 67
. 23 1-90 1.97 3.87 1.037
0.98 20 2.60 1.98 4.58 0.763
17 2.99 1.83 1.52 0-612
15 3.06 2.08 5.14 0.650 | 105
10 2.15 2.9 448 1.056
6.5 2.50 1.70 4.00 0-740 | 113
0 30 451 2.38 6.89 0-527
25 5.06 2.45 7.51 0.485 | 38
23 3.09 2.97 6.06 0.963
% 330 2.05 535 0-621
0-63 17 5.09 2.54 7.63 0-499
15 506 2-64 7.70 0.522 | 75
13 4.99 2.95 7.94 0-591 | 55
10 5-38 2.93 8-30 0.513
65 300 2.50 550 0.833 | 57

HRHSEOWERUEEL-—E0KE —REOAMC OV TR—EHE L HETELH00, s 2T o8
fRo—HEowTirfial [ ZOWTOTEE 207 TORRITE—3 O ThH%.
TRk % 2 ER LU R—AHTE L ¢ KEOKR S VCEE T Y AFR IR R B L2thh 5.

=3
h. T 2a ay I A 2
(em) (see) (em) a i (em) A
25 0.63 5.5 |  0.562 40 1/7.2
30 0.63 6.99 0.592 G0 1/8.6
25 0.98 3.34 0.670 68 1/20.4
30 0.98 4.51 0.783 109 1/24.2

R asfa; ¥ 4 DOBPHITDVTOLDTHBHLFE —3 BHBHML 0.6~0.8 &b 11X Y i h/EE
Lirh. O XREFAEAKECHEILALE, UOBEHBOBIHLTARECZ L ER/TIOT I
LMD BHRFHTCELIEERTIOTES. HOTH & AERIECH-Z LIFEETL 5.

W —3 5D g, 6 KL a RETEELAIOL, BlIShic b o, 2 KX DS EBAR be 2 4
FREELT oy BV ay & a CTHELRIORFHL cHET 5% ¢ —4 o i b, WEIAKICRT—H
LTh%.

&—4

b T s . e

o (o W 18 buomd FEE LTORMM
ay a, ay as

25 0.63 1.98 a 0.72 a 1.22a 0.78 a

30 0.63 1.25 a 0.75 a 118 a §-s2a

2 0.98 1.20 @ 0.80a 1.08 a 0.92a

30 0.98 112 @ 0.88 a 1.07 @ 0.93a
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2T LICHO LR e 24 FREGSTCHTRE b § 2ol Ch B Latotnh. LEA» 5
BIP7CEBLALIBIEOTIRE e 24 FIiv 40 Ch .

A asf/ay LHEORE 2 [A L OBUFR T T I > . ol
B 2088 TR Y, FiVERoliog s
EROBE LOEA T ICESHTOHDE Eithhd. & 28 -
D LIZHEIFE L LB e DF -1 F1E8 small motion . _(L; ol o |
OB LTI IO T I C 2 pony & e
5%, ZOWBICACSRA S finite amplitude o 2 o = )
ELORh B mE R Yot . & |
o CB R CIR R B RICI A 0T Dl b
ZRTIDTEA. : l; 5 le 15 20 25 3
Nea
4 B T &

O BJEosxiAH

%K%h&tﬁtﬁﬁWHf%ﬁEﬁﬁEl%E%ﬁ%k&«¢ﬁﬁ?$01%191(6Ckﬁuiétﬁ
ﬁ&&%éﬁ@%%&ﬁﬁ?%tk%hlblﬁ%ﬂbt.&Otﬁkak%kﬁk&bﬂ%&L{¢étﬁ
E0e D, MWK S 7EOBI/INE I LORTRBIICA DEB 2 SBETH DR, o T BREMEEr &
Ofﬁﬁmﬁﬁﬁéhhﬁt%tb-COE%TUﬁbBﬁ%kﬁ%ﬂ%ﬁ&ﬁﬁ*?%@tﬁuﬁ%ﬁ@ﬁm
%Lthkmotﬁbﬁ,ZRWﬁMEO%éE@&ﬂmL,ﬁﬁ@%ﬁtuﬁom&3§@¢ﬁ@§éémﬁ
PEDH > XEHOWET B C LITL D THEOWEY 2 b~B L DFL Fipdois.

C@ﬁﬁLTWﬁKOVTO,ﬁmﬁh@ﬁEaJ;%ﬁﬁ?ﬁﬁﬁayfﬁﬁﬁb®mﬁllé,%Kﬁ&
FoERE S I R U, T oD LERO M) BRI T S R B0/ (9040 G5 af, af, 1
DEEERHIRFE—5 TN TH Ok, '

R£—5
A T I H I e | as’ a,’ 2al a’
(em) ! (sec) ] (B l {em) [ (em) ! (Cemy) I a’ I (em) (em)
% 3 3.0 3.5 0.7 .200 4.2 2.10
2% 30 5.0 3.2 1.1 0.314 4.3 2.15
B 25 7.9 4.2 2.7 0.643 6.9 3.45
B 23 5.3 2.6 2.0 0.769 4.6 2.30
25 | 20 6.0 4.0 2.0 0.500 6.0 3.00
25 ‘ 0.66 17 4.0 3.8 1.1 .590 4.9 2.45
25 15 4.5 3.9 1.1 0.232 5.0 2.50
25 13 4.0 3.4 | 1a 0.324 4.5 | 2.5
25 10 5.2 3.2 1.0 0.318 .8 2.10
% | 5 1.5 1.0 0.4 0.400 1.4 0.70

~~
i
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+ Kk B % OB O#& #
30 30 3.5 2.8 0.8 0.286 3.6 1.80
30 25 5.2 3.0 2.0 0.667 5.0 2.50
30 23 — —_— — _
30 20 — — — —_ —
30 0.66 17 6.8 4.5 1.3 0.259 5.8 2.90
30 15 6.0 .2 1.3 0.310 5.5 2.75
20 13 5.0 4.1 1.7 0.415 5.8 2.90
3 10 5.0 3.4 1.5 0.441 4.9 2.45
30 6.5 4.7 3.0 1.5 0.500 4.5 2.95
25 35 2.6 2. 0.8 0.208 3.4 1.70
25 30 1.5 2.5 1.3 0.520 3.8 1.80
25 25 6.0 2, 2.0 1.000 4.0 2.00
25 2 4.5 1.5 1.1 0.734 2.6 1.30
25 0.97 20 4.3 3.1 1.2 0.387 4.3 2.15
25 17 .2 2.6 0.8 0.308 3.4 1.70
25 15 .2 2.6 0.6 0.231 5.2 1.60
25 10 3.6 2.8 0.5 0.179 3.3 1.65
25 5 1.0 0.8 0.4 0.500 1.2 0.60
30 30 4.0 3.3 1.0 0.503 4.3 2.15
30 25 6.5 2.8 2.5 0.393 5.3 2.65
30 3 6.0 2.6 2.3 0.885 4.9 2.45
30 2 —_ _ —_ —
30 0.97 17 8.0 4.2 1.5 0.357 5.7 2.85
30 15 4.5 3.7 1.4 0.378 5.1 2.55
30 10 1.5 2.7 1.7 0.630 4.4 2.20
20 6.5 2.8 3.0 0.5 0.170 3.5 1.75
g®#—6
( *EROHKE VicE EEREEL 2L )
H Tu Im Is To lo lu lo
| BT TR oy | gy ‘ ® | @ | @ | e | W
0.715 A F3 46.0 | 5.4 35.0 | 45.5 | 6.4 3.2 | e
1.162 4 3 40.0 | 6.0 22.3 | 46.0 | 4.0 3.2 | 1.950
1145 | A >3 36.0 5.8 25.6 | 62.5 | <. 1.6 | 0.500
1.152 B 3 38.2 | 0 21.5 | 56.0 | 2.8 3.7 | 0.757
1.000 B ¥ 25.2 | 0 17.0 | 38.8 | 3.0 4.5 | o.667
0.816 B MEE | %67 | 0 6.4 | 46.3 | 1.8 3.5 | 0.514
0.900 B =7y 23.8 | o 12. 46.5 | 0.1 3. 0.105
0.889 c 7y 19.5 10.2 | 6.2 | 0.3 4.0 | o0.075
1.238 =D | #E | 10 10 10 10 —_— ] — | —
1.072 D g 5 5 5 5 —_— | —
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0.973 A F 11.6 6.3 23.3 50.2 5.2 4.2 1.9258
1.046 A F 42.5 7.8 23.8 55.4 4.3 3.8 1.132
—_ 4 > 38.5 7.2 19.0 41.8 3.2 4.4 0.727
— B F 27.6 0 16.0 49.5 2.0 3.1 0.645
1.172 A *F 3 21.8 7.3 20.0 27.0 2.2 4.6 0.478
1.091 A )y 20.7 6.5 26.0 36.0 1.2 6.3 0.190
0.863 c MY 19.0 17.5 27.5 0.8. 5.4 0.148
1.021 c 7y 10 23,7 22.7 | -0.7 4.8 0.146
1.044 D F 6.5 6.5 6.5 6.5 — —_— —_—
0.765 A > 42.0 5.2 24.3 43.8 6.8 3.5 1.944
1.184 A > 40.3 8.0 20.9 48.8 4.2 2.4 1.750
1.500 4 > 38.6 5.3 29.5 60.6 1.3 3.5 0.372
1.730 B ) 34.4 2. 13.3 40.8 1.5 2.8 0.536
1.000 B *Fy °9.7 0 18.0 37.6 .2 3.4 | 0.647
0.942 ¢ MR 51.2 15.83 36.8 1.4 2.9 0.483
1.000 (o] 7y 23.4 18.2 31.8 0.3 2.5 0.120
-1.091 D S 10 10 10 10 —_ —_
0.833 D Ead 5 5 5 5 — —_— ] —
0.930 A F 43.0 9.0 36.8 4.2 5.2 3.9 1.353
1.227 A F 43.5 4.5 17.0 2.5 3.2 4.2 0.762
1.924 A >y 31.0 10.3 28.5 53.5 2.5 3.8 0.658
A Sy 32.3 4.3 29, 47.0 2.0 3.0 0.666
1.405 B Fgsr 25.3 0 14.5 33.8 2, 4.3 0.628
0.883 A 3 21.5 5.5 14.7 39.0 1.1 4.5 0.244
1.023 c =7y 10 18.7 30.0 0 6.7 0
0.800 (¢} *7y 6.5 10.3 | 23.5 0 5.0 0

i e LCRFE—3 LR LA AME LTERICH LEITAS 30550k s &, BUTERC AT BE
%ﬁﬁ?&LtCkKlof,ﬁﬁﬁkk%ﬁtﬁﬁ%ﬂﬁﬁﬁﬁﬁ<dh%bkck#Et&b;wﬁf—c
DA % L CRE I L e 0 Cli i ¢, B Lg% LR (UKD L 2 50) [ 17
ATBE2ICE b, L h DR B D TR E 5 - L5l s 307

DL LT TR, ThUBOBI SIS TR, i BHIcER LD L e b & LR
B35 L2 k. LT ok®OWERY BIh 31 & DTH O
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