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ABSTRACT: This report includes three sub-projects: (1) A Study on the Harbor Resonance of
Hwalien Harbor; (2) Construction of Real-time Transmission Control System for Harbor-
Environment-Information, and (3) Study on the Shape Parameters of Typhoon Wave Spectral.
The summaries of the above three projects are the following:

(1) A Study on the Harbor Resonance of Hwalien Harbor

Within the first year project results of the entire four-year research, the harbor resonance problem of
Hwalien Harbor was studied. The data from hydraulic model tests in a wave flume and in the basin about
the transfer function of wave pressure and water elevation have been analyzed, and the results indicated
that the transfer function between wave pressure and wave profile is not only the function of surface
elevation, but also the function of current or particle velocity around the pressure gauge. Three field tidal
stations in Hwalien Harbor have been installed and operated, long period oscillations with period over
2000 seconds were found to be existed even in ordinary wave duration, and they will increase their
energies during typhoon intrusions.

(2) Construction of Real-time Transmission Control System for Harbor Environment Information

Important tasks of this project include: (a) Build a database of ocean conditions constituted with
relational database managing system, which can compile the wind speed and direction, tide level, wave
height and period, current speed and direction obtained from site observation, as well as forecast
information on ocean model at sea area near harbor and obtained from simulation experiments; (b)
Development of interface controlled software on integration of sub systems of weather observation and
numerical forecast; (c) Planning for the construction of a real-time video monitoring and transmitted
communication system in Hwalien Harbor, as well as real-time images searching function via web page,
and (d) Expansion on constructing harbor-environment-information-management-system, which ensureg
the stability of overall system operation, reliability of information quality, and system’s security and
safety.

(3) Study on the Shape Parameters of Typhoon Wave Spectral
A new conception was proposed that the wave spectral is divided into higher and lower two
frequency regions by a new frequency level. Generally, the shape parameters of wave spectral obtained
from the moment of spectral. According to the moment of spectral at higher and lower frequency regions
from different frequency levels, the shape parameters of spectral were rechecked, and examined the
variation trend of spectral moment when the wave height isin increasing or decreasing process.
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Fox ARG FHEER I EDPHAY

AL TER P AR XA REFARE LR @SBk 1
Abrm Bk o E BN A RE G FHEHSEM G

21 % A g

7R RE B B e M Tk 0 5 L Folsom £ Seiwell(1947)71] #
FUM o TR A Ap B g e B 1R o f?a mod 3 R F B B ISR
i R v F IR TR ARPLDFEIRT o @2 B ] R
W ok de A R R OB oo Bt & S HE TR R R
%@mﬁﬁa*ﬁﬁﬁﬂﬁﬁﬁﬂ Telic > L T4 R D

PFE o At - BB RET A RDIAPE P FEOPEE S b
$RE S IR RE B PR EFRE SRR NS P L SR

R AR AR BRI SRS B BB ARG - Tk e

RSl — i3 n’"«.ﬁtfmﬂ’“‘ B 1966 £4WrEf F 3F 4 é‘;iﬁ#& a1
WMMAE Y EE% o PO SN RS2 }]§J¢ » ] 4 Hom-ma et
al.(1966) ~ Bergan et al.(1968) ~ Simpson(1969) ~ Esteva and Harris(1970) ~
Cavaleri(1980) ~ Biesel(1982) ~ Lee and Wang(1984) -~ Hameed and
Baba(1985) ~ Gabriel and Hedges(1986) ~ Bishop and Donelan(1987) ~ %%
(1983)~ f§ # 1B % (1990)~ ¥R X = % (1993)~ & 7I¥E(1993)~ 3= % %(1995) ~
Huang et al.(1998) ~ Huang(2001) ~ F& %% (2003) - # # > Bergan et
al.(1968)* fix & jp| /R 4 % Stoke’s 3234 % % » F I * Stoke’s T FF ik
2B BERMEAIESA ) o Lee and Wang(1984) * = rp HE: - i
(perturbation technique)f#33 2L 127 LA T 28 T d T2 2L
s dk S e R TR R 283 < 0 Flpdrtag it
B T 7 kg ¥ o Wang et al.(1986)3% ) 2. i3 & &% 1 g ik /% (modified
linear filter method) » # = j § - Mt F8i7i2 0 > M- BHMRT
B S B Y R SR I i o A - BB B
keI e 2E R i ¢ ApF £ & e o Kuo and Chiu(1994)* #
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TRl R E A 2 Stoke’s Z FEA TR TB IR Al P kY 2
FM e A R B8R %] o 28 @ > Baquerizo and Losada(1995) ¢ * it
JIRTEA TR R > 3R L B 382 1 (1993) 2 K sk Sk P 2 Bk
B G OKIFEA F] I?a)a’/g B (w=2nf 2 AT I f EHF
x5 d aﬁﬁwg%€4ﬁ&§y2@§~iﬁo%ﬁi»%*w~z

- i(m“é;é\n ”}’J Z‘%); Eé!‘ VJ m/ﬁ\/\lld— 1*7‘ P\—:' & o

2.2 BB AR S Bihip B IR

BRI IS > S R FRSREANT AT

ETIRS

op 1 (5
Vi) = pg = ——
s e N .

B o GERF X kT Hho z-fhe B2 Tk G 5 BT
B b S op RSk BRA Spgapd ke 2 F RS Sp SRPRA
g nE A E R Ps MR lii%“(velocr[y potential) ; u=-dF/x % -k

TRAFER V=YY B EE KA FER o @ H - L kAR
B ik R3S s
1(352) = @SIN(RE = F) 1+ (2.2)
ag coshk(z+h)
e e
#(x.230) I0) cosh kh cos( ) e, (23)

HY »dm g % Raikty  o=2r/T 5 % % 14 ¥4 & (angular
frequency) ; T % & S h 5 -KiF 5 k=2n/L % i #(wave number) ; L
N S ENOIR N ST R TR S gl £

O = GKRANN AR oo, (2.4)
HERINA T LA L

coshk(z+h
coshkz+R) ,p)

‘)= poK ) —
Pa (%230 = pg an(x,t) rg 0Sh Al s (25)

Hoo o Ky A5 SRR R 4 g ol o AR 10 ende aE AR T (T 2L
RS2 ) S T
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Py (6,258) = PEK NIGE) | (2.6)

$O0 R IR SR TG B B - R - B %S D
#w N

9

K
pa(x,2:0) = pgK ,c1(x;t) = pg A’;L

Forristal(1982) % 35 &1 2 iR 2 ML A LG F 2 B (0¥ o R 7] 5 =
RS S G 3 F8 S8 BN R 9ﬁ vmwr
% ° Bishop and Donelan(1987) : % 1245 % F cid 2k % I FTHEF N B
e %ﬁﬁ o I iRy s irﬂ;i S eES 0 B PRL G AU IR, d KT R

SEBTEASERLL RS - BRPUVESRS SRR
g«a%sﬁ iﬂ9ﬂﬁﬁiwoww»@Jmeliﬁ&?ﬁ
% 7 A gk B BB R B om gt o F gL s Bk R

M :l;) SRR SR s 45 0E (G B2 wave-by-wave method 0 #F
%k spectral leakage) %2 58 o Kuo and Chiu(1994)3 41— & B 4 g
I

Py, 258) = PEK 11 (X5E) s (2.8)
B o Kp e Skl o d Flaa 472 ¢ B8R andR
?%m?%gﬁTﬂ'“%

2 2|

z w
—0027) 0.1<—"1

K ,; =exp(0.905 @

d Fl= A4 F L E DT A e ik %

0’z o’h o’H w’z z H
_fl(g’g gjf{ j

B S HLZAB s olz)/g 53X %8 o'h/g 5 kiESE HL 5
AR zl/h SR FRCRIFER S Bl QO R B2
Fokpchfkp e en s T WAL AR BB 2 RS PURE
BRFETARLG ST A8 -
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Chen(2000) gL KRR ﬁﬁ'{ 0.9 % ET’T;“ ASE 1] [t

2

K,y =exp(0.711 “’gz

+0022)

% Kuo and Chiu(1994)® 2 hd »t % Z [F R 4 & % - [FR 4 b
B3 108 Tt RS AT (] o B PP 3G T e - A SR E
2 KRR i Sl A e kR RS e BT F R 4 2R R
B SBAT AL e SR (2001)3% % & Y5 Kuo and Chiu(1994) =
Tk e B AT - %?467* FE o Tt B H sk 12
Sfce AR HERRIFERG M 5 BRA LY AAKF 0 Kuo
and Chiu(1994)er55 5% = 3% % ‘ﬁlﬂ AP s D BIRRFE o
Bagerizo and Losada(1995)% 9; Kuo and Chiu(1994)suE 2% £k 3% #3% 7
Eo mFtTF Al aNFER SEBR LKIER 2P - 2N Q2.9) Y -
BRELLZREROTHRE 7 o FREGFHRY BpF e o d 3T Ak
BRI B AR Foa €314 2 FE B AR & 0 Flt i@ * Kuo
and Chiu 055 2 VN FF & R 3w o

LT B R 4 R Sl T O SR 4 R S BN T
BkiT 0T

He N - LA KE SRR R R RS ZUUNFR DI T
d BEFTE ST HRFTES -

SRR EE AT 0 A& RN R S S B
2 %ﬁ:ww\ U F) S Sl o FP 0 Adh Eok R S Boh T S A 4
P Bk SRR S B (H)E R A ZFIURIFR (@) ks o =

o’l2| w'h a)ZHJ
g g g

K, :.fl[ >

% Chiu & Kuo #ii &
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£ ¥ @zl/g LM% $-Bk(frequency parameter) 5 |z|/h 5 R 4 3Rk Sl
(transducer submergence parameter); H/L = & 3] % 42 & (wave steepness) ©

F I %% (2003) 1% #ra ke - A FlRCAIR% 0 ¢ 5T AR
ook s = FERRAZTH ~ 2 A AR R DD RLPRA TR EH o Y
BOSHENAE o LERRY SO R RFE LR E RSP
SR CRIFEERG M e X I w AT DA S itk R

o’|Z]
K, =exp| —0.539——-0.067
g Kuo 2 Chiu o708 ceereereeemeeseennees (2.15)

2
K, = exp[ (0 0152% +0. 532} | | [0 0224 0.072)}
g g

Baquerizo 2 Losada 3% -+ (2.16)
TEES F AP RS S

m

2
K, =exp —| 0.1517 4 046021 +O498] cllz
g g
2 2
+(o.189“’ 4 08382 M —0.059]]
g g ) e, (2_17)
IR EpBRiRA FEEFTDLAEEH
2 2 o’
K, =exp —(0.1060) 4 _0.1142 P+o.517J |Z|
g 8 &
2 2
+(0.157 @d _7979F —0.057D
g & ) (2-18)
PRa o R R E DR W R R LR Tl A1 R p
B R H gl @F F R RE d i RPN A
IRFAURPE ST ETY I EN TSN
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oyl
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~
N
[
\O
A

A - S¥c ohg BEMR ik f ) SE e T F
€ 37# 72 Chiu & Kuo ™ % Chen i 3% 2

K,y = Exp(—0.905 2" |4 ~0.027)  for0.1< t//<5 b 20,07
g

o’h |7

Kpy = Exp(-711=—=e20+0.022) jbr|i%;,=(l9

d VP ¥ aes 25473 Chiu & Kuo e85k o> 58 2ovd 7 R4 2H2
kSl T EHEAE P BEF - K E s RANRAED LG E
L R

E A RRIL 2B fok oM 0 T A LA BT ol
B - BN ER R RS o AR RS A A RS
o O 4 A SR R 5K OIS o BN R {5 (1993) T Er gt 4
%ﬁn#ﬂﬂﬁ%ﬁﬁ%o?—ﬁ*‘%ﬁ{ﬁiﬁﬁﬁﬁ@J’?W%%ﬁ@
4%#3&5 CFRE R (1993)2 s N Lok B d H T
SR RAR AR 0 3 VTR 2 R I A B M e 7 BT
%ngﬁﬁ?’ﬂ“ﬁﬁzﬁmﬁ#ﬁ*mef@iﬁmq+’
B R e O 2 LRk 2 # 3 > Nielson(1986)4 !
fi 53T 11 B2 i# (local approximation method) » % #-k 3% /ﬁtfi/ﬁ» 25
kA kfs it o MR ApH BT IRL FEZIHES LR

AR TR e S SR (1995)F B £ i HP T 30k o i ik S Bioh
B - P B O RPBF Sl Sk Sl 1 o

bt okin AP HERE R 2 BE G 0 T F R
10 B < LI% » 4o Bergan et al.(1968)d B i -KH Bt -KiF 20 = = #h2

¥ 3

h—t
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i AR R IR A Stokes T PR AR A2 S S o AR
BTG S o BIHEEL A 10% P ;5 Lee and Wang(1984)4p 1} &

NOKPET Y Bk R LA B o

2.3 Hp g%
AR BT 0l R A HE D

S,,(f)
LK o L oo (2.22)

R LA S, Sy BB K, b D AR 4 g S
Bl4e Ky 0 Koy Kyc» Kyp ¥ eniZ i@ — {3 o Bergan et al.(1968)13 45 :#5% %
AL LA SR 4 R S o 18 el ol S 0 AR § 32T o
Esteva and Harris(1970) 1245 35 s+ :}f;, 15 B R enlEA) o Lee and
Wang(1984)~ F fkd dp @ik d e i £ T @ FIp 3 dF o

W LA AMMNAL G M Ea ARSNGB &) o

Sy (f)=

d GRS F R S g Sk SRR R R R F
R 43
Rt R SRR R R RE AL DT F B
(noise)® = 2/ % > Lee and Wang(1984):& & ik 5 ™ ;\ K B 4F = 4~
A3 R RN
S,,(f)—NL
S,y (f) ==
[Kp(f)] .................................................................... (2.23)

=
3]
AT H be @ R A, RS B AR AT a4 4 1
e

|

;¢ o NL 5 BHEF0 A 0T 35830 30 4 (average noise level) o 3
22 Huang and Chen(1998)*74& %41 * ;% 3% (pitch roll buoy)it ;LR
MEL Y R AR SR N8 I FLITHE 1 o Lee and Wang(1984)» 23k ¥ 14
R L n//Tj % #f 0 windowed ## 3 I #c(windowed transfer

function with high-frequency cut-off) 2
S,,p(f)=0; L 2 e (2-24)
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FI* N (2.24) 87 el S 2 AR G A K/T‘ £p ¢b ehenge 3 3R > (noise
level)si— i 4% f_te 35 18 THE B AE A B A - R RS
AR I F R = )R 2 F 4RG3 (Lee and Wang, 1984)

H o egenig ¢ HITd AT
(1) RypfEfrRHmi ot

B B4 PN T PR R A B > BT - LR
A G40 # 3 enfizdr B 5 0.lom) (7 5 B B R34 Gi3E

(estimate) % K T_Ik M ety WriE i

a,,(f)=0; o () St e, (2.25)
PP gD F on BRA A DRN o RE o NS T
B 5 M IR g ey drik 2

S, ()=0; S o () S S e (2.26)
PP SN E Sppt 5 B appu(E - app AP B AT S IR o

(2) {3 < IR e I

i@%"ﬁ%ﬁ%%%ﬁ*%é%&&’WEJa%ﬁ?uﬁ
B oo R g PTG G IRA (7 5ok Ee 4 e s 2h
BULA i %@Vmﬁﬁﬁ% B0 - BfRA - B 2
LAY = B2 B ARG Sy M P RO B R HCR 17 5 4
i

Sppn(f)zo; Sppn(f)SR‘Sppm .................................................... (2.27)

BAr R E#C] PIAp e STHE 5 £ 1B o
(3) 1R¥pd ] @i e o
% Q27 s ANy T A FAEINA K T - B R Sk
K,(N)=K, (/)i SpmUDSRS e, (2.28)
¥ K, s DAEGUR A i Sl T N E Y B RO &
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R4 R A e B M (TR B 2.2 2 2.3 A AT A1/ RRL
W R A 0 R R SR T AR 0 3 RoRIFRLRA LA E
K L) 4 A M BRI B e d o e 7 - 3
RO SR)PEEAIF, o TR AR A2 T EY o FpF] 2.2(a)
R oRG A E K RS QA p R R E ARG ek A
dek oo ] 2.2(b)P enF HP|A (FF T G ApsE 0 endg g o 2 £_H) 2.2(a)
PEH A 1 Rk E S 156cm)m‘*%§;"rifﬁf’&§ GBE BoRUE R
78cm PF I Byl o drk MR AP AN o2 - LR P EFES
B Pl Z=T8cm fark x AR B 5 050 gtk s R 4 Bor i
BB E AR KB RSk R fp M -

# 21 %o FHRE gk iEe

R W et )
FHHF) | A F(cm) B
1.0 5.8 HO05T10, HO8T10
1.3 13 H13T13
1.6 19 H19T16
2.0 25 H25T20
F AR A B W e A
#E 3 (Hz) | A B (cm) & 5
0.9 8 FO9HO0S
0.6 13 FO6H13
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SR R E R
T () | A B (cm) i 5
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BB R T RGFEOR 2387 4 B AT 2 PR kS Rk
Aok R4 RAGEIPM Gl KiFR B LR 97T Mﬂ fe
p: S gk ﬁ«ké‘hﬁ? CREER R FH R o kw0
BAAEARPRARR o GRRED v AP MR S o T
Pl B ET L DR ERE PR T F < AR
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2. Criteria for initiation of modes of response of a freestanding rigid
body under the action of a horizontal force

(a)5%" 9p T =
Part 1: Force above center of mass of the body
Part 2: Force below center of mass of the body
(b)5% 10p + =

Part 3: Responses of a caisson to the action of a horizontal impact
force

-100-



PR Festwmag R

8.1 5 &3t

gh’(

AFPTFERGFEL AL TERPERBFFAT R REE
%r%ﬁ%mﬁﬁwgﬂi’»?ﬁﬁJ#%m%k%ﬁ%ﬂ?ﬁ‘
KR T EEATh o S SRS N F AR RS 2 R
ﬁﬁ%ﬁﬁﬁ;~u£@ﬁﬁ§%%$%@&fﬁﬁﬁ**£5%?
bR o d 1 IFIED S0 2 BASOTRERS > FIRIER
LI P TR g g 5 s’v’ﬂ/»”ffr—,ﬁ’ﬁ;’iﬁ*i RN éﬁ””?—‘ e
Tedofe B3 > Flpt AR ¢ W A0 IS R T 0 2 B
M AT 5B F it o SFarTy 179 Bhm> /Mfr S AL
0 BB REAMOLAT RS o B P H PRy S A T 5
T A &l

\\

L ek il kg > CEEEN DL GFH ARG - B
Pt 1996 ~ 1997 2 2000 # ihz B A A RIA T E Y ooy
AT Aty S R ERI A ERE S S A BF R 2
585 1996 ~ f§ % 4 5 1999 2 8% 4 5 2003b) > H P & 5T
» B R PSR s R R AT BRIB L~ 2 R IB S D R
BF I AR o bldo it R AR HON R B RBEEK
oo B B P B Ao KOS R~ RECTR R B ”"—L%’ﬁ
d POk TE SR pE " BE ’4\3\%@’131@: 2= 20 - M A /ﬂ T/
Hoae o Rm oo Pé%m‘*%*ﬁ’z}iﬁﬂiﬂ' s sy Lo B aE PR
REFERDRA NI o RE (2005)#F a - ‘;;‘ﬁ;‘%ﬁév’vi%&f#ﬁi
PR3 R A S A LR 9 s SRR
%ﬂéﬁﬁk‘A$ ol
v BRI B R A #F] TG i T
Bragpire {%*“—*—%L’tﬂﬂ » RPN R ERFIAR R dR o TP o 4o
BRI AR P T T o s e ¥ 5%
HoBOREARB R OB EZE R T

e

a\

-101-



L RERERR PRIk o TEESER S RFEAEL PRI
FEP BRI ERBEN AT F ARG I > A HT R
A RARAEEY BT R R o rEF & R 0 e B R AL
Pe o T B IF HP AR 7 AL R RS *?wﬂéﬁﬁm%
WM T2 o @ REBADM A P BRI YR R 1 B

B REom o W VBB T A RO IR g ik g 6D
Far o EREVE LB AP RRBEFE R E L FETF IR
Flob ¥ o & FERR ST N R ARG R A Y T
R LS A oo o T HEen T SRR B L B0 37 MBS

FEE i RS AT B B B
TR AA R BT R E AL d HEEY Gdee 2 A %
3

BB ot b oo B S lichesE R s R IE R B4 Y F
AR R ARP] R s A S i%‘&krﬁ BY 4 hp Lo

FORF BRI cNBLEE R F 0 @ 2B P e IR R B R R
B T ﬁwﬂ%ﬁpﬁmiﬂmkm%% *“ﬂﬁ@ﬁ@%%
b s G g e o FRm P ow il * A BB S 3V 3 s £ 2 Hz
@ﬁ%ﬁmﬁﬁjﬂmﬂ4MQ§%ﬁuﬂwﬁﬁﬁﬁﬁwJ@
G EDE A AT L E A i B (% B 2048 & FORLEEE (AR
AT Bk R A W 5 512 2 256 ) A ReERBIF L R
B2 ARl o PRk B ESET Rk BROPF L
T £ A% PR H 4 0 i@ 1000 /3 10000 £ B e # it
T AR R A o d LG b ZRICH A R o R B ET
77 ﬂ;‘z’aﬁ&rﬁ T N P L A

FRA Gk G AR ap ATy kg o APT FRER A TR T D
BRAFAR2EKP ke A e vV R BRI RIS
L o R A TD A iR B (A R R BB e A
R R R G - BRI AR R B AN iﬁ&°“%ﬂm&@
*ﬂ%*?%@iﬁﬁﬁwm@%fﬁ e R oo pteb s £4F

‘Q
R 0 AR AR § S AR AIRRY 2RI AR

-102-



B R o Bt o REAR A UL B ok g L en
ﬂgﬁJ@%%%ﬂgamﬁﬁ%%o%%ﬂﬁﬁﬂiiﬁﬁiﬂ
i ® > 3 R RIRE AR AR R DR
7™ Kin gt v e R o R T F RAERIY RS
B RRIKG B e ORI TR TR R

IV B

5. WiEEEP R FHRFTEIELZ TG X AR 'Emlﬁ'ﬂn\ig
CERYSFA B ARG EFITLE > T E 7V BN
X oo A o d WL MBF TR OTRTE 0 P oy i g &

(DEh BRHTEELEEF L LFHIRY ;
Q)Eeh ZRPFCEEP R0 F SF 2 BT 2 o

—\

@
(DEFP A B LTk FY 2 F By ) ot n
oS 2 Ak f om0 v P i £ Lol g 9

Q)épdag 2 SrHEEEPF > HE AL LRGP 2835 -
P8 L R o e

e

EERANERPELERRANFT AR I A A E RS EF S E 2
s A s 1R ’EIE/?"K"]—:ubh’ fémﬁﬁ_uz R F -Qﬁ'l%/jﬁ‘"

82 & %
RprAERFFZORET 2w LE8- HEHEEZ FHT-EE

S S SIRRCE SRR Sab i T

1. RIFEAESRIRAL

OLRENSEFER -5 TS SR T RS EL S £
HA R RE A A DR AR R e h
S5 R F R EAR S S Rk AR/ RN Rk
BRIV N SN SAEE VP S T T

-103-



» 2

pe fﬁﬁ’/ﬁ“m% EHER IR PERS F heFA RS
;J-b"i Y /ﬁ».—g 2L g BIFF > 5 R HMITIEF R DR R] o B
R 'Jﬁﬁ' G A R (Fenp 4R o

(2)2 £ AR B B AT MR R > G B2 BT 3 R DR
TR BRI E BN A RB R R 5 T Rt T e
QLR R RSV - T

7

B4

v

e A A it LY PP U2 e B 07 R
AL ©

ERcEE ™ m T EEtE PN Bt e R Hp e 1§ e

TLBBLRIZR A td TP A LR 2 AR TE RN R
IE S SRR
(Uﬁﬁﬁ%mQJWLmﬂ%
BRRERFSETER o
;‘ﬁ ook o

‘\‘ﬂ ﬁ

Q)i f7iE N Btk B E BRI B R s R IR T R
K e L A o

(3) At (7B P L LELRIPE o R AT (TR LR o 11

B3 KR 4 chl i .

Ao AT R FIER S CRR ARV A ok 3 AR KB R A X 4

ﬂ?iz R B R

DR §R T T KA ARG -
FERRACTHRZE ERITELS ARE BRDPF g 4 HEFH
,r%‘llj » I & Px}i g E&E’ﬁ,@% ?\Pf‘#l o ¥ A ‘:’ﬁ;é , X%%E%%ﬁ/?ﬂéﬁ‘%ﬁ’l
A4 FA5 .

-104-



4 2

1. Baquerizo, A. and Losada, M. A.(1995), “Transfer function between
wave height and wave pressure for progressive waves, by Y-Y Kuo and
J-F Chiu: comments,” coastal Engineering, Vol. 24, pp.351-353.

2. Bergan, A. O., Torum, A. and Traetteberg, A.(1968), “Wave
measurements by pressure type wave gauge,” Proceedings of the

Eleventh Coastal Engineering conference, ASCE, London, Vol. 1, pp.
19-29.

3. Biesel F.(1982) “Second order theory of manometer wave
measurement”. Proceedings of the 18th International Conference on
Coastal Engineering, pp.129-135.

4. Bishop, C. T. and Donelan, M. A.(1987), “Measuring waves with
pressure transducers,” Coastal Engineering, Vol. 11, pp.309-328.

5. Cavaleri, L., Ewing, J. A. and Smith, N. D.(1978), “Measurement of
the pressure and velocity field below surface waves,” in Turbulent

Fluxes through the Sea Surface, Wave Dynamics and Prediction,
Plenum Press, New York, pp.257-272.

6. Cavaleri, L.(1980), “Wave measurement using pressure transducer”.
Oceanal. Acta, 3(3), pp.339-945.

7. Chen, H. S.,(1990), “Infinite Elements for Water Wave Radiation and
Scattering,” International Journal for Numerical Methods in Fluids, Vol.
11, pp.555-569.

8. Esteva, D. and Harris, D. L.(1970) “Comparison of pressure and staff
wave gage records,” Proceedings of the twelfth Coastal Engineering
Conference, ASCE, Vol. 1, pp.101-116.

9. Forristal, G. Z.(1982), “Subserface wave-measuring systems,” in:
Measuring Ocean Waves, National Academy Press, Washington, D.C.,
pp.194-2009.

10. Forristall, G.Z.(1987) “On the ststistical distribution of wave heights in
a storm”. Journal of Geophysival Reserch, Vol.83, No.CS5,

-105-



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

pp-2253-2358.

Gabriel D. W. and T. S. Hedges(1986) “Effects of currents on
interpretation of sub-surface pressure spectra”, Journal of Coastal
Engineering, Vol. 10. No.3, pp.309-323.

Grace, R.A.(1970) “How to measure waves”. Ocean Ind.,
5(2).pp.65-69.

Grace R. A.(1978) “Surface wave heights from pressure records”.
Journal of Coastal Engineering, Vol. 2. No. 1. pp.55-67.

Hameed T. S. S.(1985) and M. Baba, “Wave height distribution in
shallow water”. Journal of Ocean Engineering, Vol. 12, No. 4,
pp-309-319.

Hom-ma, M. Horikawa, K. and Komori, S.(1966), “Response
characteristics of underwater wave gauge,” Proceedings of the Tenth
Coastal Engineering Conference, ASCE, New York, Vol. 1, pp.99-114.

Huang, M.-C. and Chen, J-Y.(1998), “Wave direction analysis from
data buoys,” Ocean Engineering, Vol. 25(8), pp.621-637.

Huang, M.-C.,(2001), “Comparison of pressure transfer functions,” ;&
A1AaEN %1 E %1 ¥ % 2334 F

Lee, D.-Y. and Wang, H.(1984), “measurement of surface waves from
subsurface gage,” Proceedings of the Nineteenth Coastal Engineering
Conference, ASCE, Tokyo, Vol. 1, pp.271-286.

Lin, J. G,(1995), “Statistical Properties of Wave Conditions in
Harbors,” Department of Civil Engineering, North Carolina State
University, USA.

Nielsen P.(1986), “Local approximations: A new way of dealing with
irregular waves”. Proceedings of the 20th International Conference on
Coastal Engineering, pp.633-646.

Seiwell, H.R.(1947), “Investigation of underwater pressure records and
simultaneous sea surface patterns”, Trans. Am. Geophys. Union,
Vol.28, pp.722-724.

-106-



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Wang H., D.-Y. Lee and Allen Garcia(1986), “Time series
surface-wave recovery from pressure gage”. Journal of Coastal
Engineering, Vol. 10, No.4, pp.379-393.

F8— 33(1983), “3 RPIA R AR F LY, ¢ K1 425 T
%~ 5% - 8, pp.1-8-

ORI F8- 33 s 5 EL X (1990), kPO ERE R 2 4p M T
T, Bt BAEIFGEH B, pp.336-351 -

ERACE S FR— 33~ 0 IR(1993), R L2 B 2 R ehid 3%
S B, BTSN, pp.69-85 o

EEW S WA (1993), THEBES 2 EEAHALFTY L, ¥
15 B s %1 423t ¢, % 489~502 F

% RIE(1993), kP AR FEHAALT, W AP AR BE
1 AR TR LY

SEE - FAS(1995), TiEBES 2 EEAAHAAFTLT L, F
17 BiaFE14233 € Ta AE v 2 5 F1 2734 €, 5 131~143

=

FrFfo~mp 2(1995), TiEBES 2 REFEER,, ¥ 17
B, 1 23 €, % 113~128 F -

SRE 2 (1995), “IEELB|GVRY A RER LK ARZFTY, K
AP AR RJIERF LIRS THLG o
IR AR (1996), B BEER G L FE AT AR
oo, B 127 5L, R ek FEEE Y AT e

% 4 1(1996), r?:s:f: BRI E TR FERE S %,
) 131 B, R AUk #E AR T 07 o

BARTS > H P IR(1996), rﬁ@ﬁﬁﬁ PRFAEE LA,
ThEkrIRTE HL 2 k3t g, p 31~59 B, R ek A EE
/}:‘H;L“ t-l-ro

-107-



34.

35.

36.

37.

38.

39.

40.

4].

42.

43.

44.

45.

46.

FEF o~ B f SR A#(1996), [EEBRBFR LT LM
x'ﬁifﬁﬁ‘ﬁj s —%J'J 128 %’;{,, 2 i g@,ﬁ\ﬁf;}i,{ﬁrpi Hir o

ﬁ‘ 23~ FRYEF5(1996), "ehia Rk BLR Bk AR B R R B
0 18 Fyid 31 42 F73E €, pp.55~62

FARS(1998), ' SR A AR RN AL E mwdR f ME 2 2
YT, 8T-F(2), i ik B T AT o

IR g5 (1999), TiEEEwh B EEY ,, ¥ 21
A1 ARt 6, ¥ 5562 F o

il s T PR~ 3 A REZEEQ000), TEIHER AR
FIEEEES AR, , ¥ 22 BAEIESEE, ¥ 327334

—_

poe

B #2000), THES @R R RIR ), BEEE,
S48, % 26~33 F, il Ak HEE T A o
LA ?:

s

w

B2 i@ $(2000), T AAlAs TR 2 £ R H R
5 22 FAFLEAE, ¥ 578585 F o
R

N 4:':& ‘§E$’b&:\§(2000) rk#/ﬁ‘]’?/‘f’/ﬁ"ﬂ Sgbtaﬁ‘fbiu%*
k3 A pé%w;ﬂ’* K3 A% IR 2 |, MOTC-IOT-IHMT-CE-
8801, i il HFHITFT T 4T o

3% (2001), "B dRT 2 BB LG R ), 2001 A im0
i é, % 4-1~420 F

200 BRI S EFERQ001), TiEs R EERRGY
AEIRET, F-FF-0, $I22F, AX1a8E -

FR— 33~ KPR~ ¥ AR 5(2002), T REIEE 4 IRIF IR fordR
ABEFLEEN], FoX % -, F55~T1F, AF1ERE o

AR~ RIEF ~kF R EEFQ003), TREEEFAALELT
FEFEL,, 25 EBFIAFGE, ¥ 897902 F o

BACE S 3REeE VR F A (2003), TRERE AP IS BHRAY

-108-



47.

48.

49.

50.

§ 25 BsE1 AR 6, B 655~660 F o

5 & B~k F(2003), TR RS IR T 20 I B IR EFEREC ),
§ 25 BaEa1 ATt g, % 103~110 F o

FRAFE(2003), TiEBEFRT >R BIF2L FJHE2E2HK,, ¥
25 E a1 4zFt g, % 917~923 F o

BN 4E(2003), kP A RE KRG AT EHE ST, * 4
BokJI2 B8 Lk o

FF T (2005), “H HPIA T TRAA S 2 BB ALY, BE
~FRA1EE iRLwmT o

-109-






Al

A2

S760390

S790630

S830990

S851260

S851270

S$851280

S851290

S851300

S851310

S861510

S861520

S861530

S861540

B085031

B085032

B085033

B085080

85

B088070

B089180

B089190

B090020

B090030

B090090

B091009

489~502

(1993)

15

(1995)

131~143

17

113~128

(1995)

17

(1996)

127

(1996)

131

-Al-




6 (1996)
31~-59
7 (1996) - 128
8 (1998) 87- ()
9 (1999) 21 55~62
10 (2000)
22 327~334

11 (2000) 54 26~33
12 (2000) 22

578~585
13 (2000) -

MOTC-10T-IHMT-CE-8801
14 (2001) 2001 4-1~4-20
15 (2001)
1~22
16 (2002)
55~71
17 (2003) 25
897~902

18 (2003) 25

655~660
19 (2003) 25

103~110
20 (2003) 25

917~923

21 (2004)

-A2-







10
10
10
10
10

0
W
0
W
0
W
0
W
0
W
0
W

8d
=
S
w0 0 w0
°g °g °g
© © ©

-10

10
5
0
5

o o

-10
10
5

[

5
-10
10
-10
10
5

0

5
-10
10
10
-10

6d Ld

10
10
10

H

o wvw o w
=

0
Wo

-10

0
W
- 0
W

-10

-10
-10
-10
-10

10
5

0

5
-10

o w o w®»
S 7

o wvw o w
=

o ®vw o !
=

Sd
Ll — 0 —
o2 o2
$ w

v o

o wvw o w
=

-10
-10
-10
-10
-10

vd Sd 9d vd

: 0\

9d

10
10
10
10

0
W
0
Wi

10
10

N\

-5
-5

-10

0
Wi
0
W

-5
-5
HO5T10

-10

-10

v o w

o w o w
=

o w o w
=

10
5

0

5
-10
-10
10
-10
-10
10
-10

Td 2d €d d 2d

““““ o R D R )

il L B ISE I

bAL b b b e bt L ] EONG NG N BN e e e e RNTE AN ~ b

N < RGIE IR B I EEIBEIE SIEEIEE

““““ 11~ 1 e e b e B

Ll il B T b il o Ot o Il ) i

-12.5cm
22.5¢cm
-32.5¢cm
-42.5 cm
525cm
i
0cm
-12.5 cm
-22.5 cm
-32.5cm
-42.5cm
-52.5cm
-62.5 cm

k
i
isz 5cm-—]
i
j_
=
!
;725cm
]

5
0
5
5
0
5
5
0
5
5
0
5
5
0
5
5
0
5
5
0
5
5
0

5
5
0
5
5
0
5
5
0
5
5
0
5
5
0
5
5
0
5
5
0
5
5
0
5

pb © Ww o BLw o L o B

H08T10

-B.1-

B.1



B.2

B.3

PLOWDNLOWDIWOWDIWORWDDLOWDIWOWDNIIWORWDIOLOWDIOWO WD

HE: ] ZES T T |

s 4 N\ /N / N/ N

3 I I I 0 cm{
3 I N I I ]
E: N 7\ N} N
%7;?%%7{12.5 cm
3 T T T T ]
i EaSsrannaN
= I T="-22.5cm]
3 T T T T ]
! . —~ | | |
j'/ i | i ="-32.5cm]
= : : =25 cm]
3 T T T T ]
| T — i i |
1/ I i i =-52.5cm]
3 T T T T ]
3 | ; | = -625cm]
3 T T T T ]
Ei i i i |
E: I -72.5cm]
3 T T T T ]

3 i i i =-82.5cm]
E: T T T T ]
E: ! — | | !
E: i i i =--92.5 cmj|
55 56 57 58 59 60
53 | N\ I\ |
E== N /——N\ i/ N\ PA N
:i T 0cm|
6
HE: T I~ T T ]
pEESSEERE AN /N S N
:: %;AU’L'AVJ%Q I I —-12.5 cm|
6
HE: T I T T ]
03 ‘ e ~—— : =
= ! -22.5 cm]
6
HE: t . . . |
AN S : :
e i I I = -325cm]
-6
6
3 j T T T : :
0
:i 1/ \f'/-4'2.5 cm]
6
HE: :
== s : ~ N
jg 7 i | | =-52.5 cm]|
6
| T T T T ]
H 1/ ! B I I |
B I I I [=-62.5 cm]
-6
6
3] | ‘ | | |
0 %A?—%u%@
b I I I =-725cm]
6
6
3 E - h ' ' |
0 == —— ‘ :
3 I I I [=-825cm]
-6
6
33 : ‘ : : |
0 %_%—@w%——éﬂ
e i i i =--92.5 cm]
-6
55 56 57 58 59 60

I W] \
10 3 10
E -t E \ > |
5 3 53 —
o E < E ol
o 03 F 4 a 03¢ ol
5 3+# 53
ElgA] E
-10 5 -10 5
15 et <15 e frorednn e Ferrfrrefrritimfrerie
-15-10-5 0 5 10 15 -15-10-5 0 5 10 15 -15-10-5 0 5 1015
wo wo wo
T4 4?"*
-15-10 5 0 5 0 5 1015
wo wo
é—f Jp——_
-10 5 10 4
-15 “frrrerrrepe| 15 Sttt <15 S

-15-10-5 0 5 10 15
‘Wo

H13T13

1.3

-15-10-5 0 5 10 15
wo

-15-10-5 0 5 10 15
Wwo

z- )
15 15
104 o L[] [
5 RN | |
g o7 i o7 — —
5 3 5 3
-10 4 -10 4

-15-10-5 0 5 10 15
Wo

-15-10-5 0 5 10 15
wo

-15-10-5 0 5 10 15
wo

P5

P3
o

-15-10-5 0 5 10 15
‘Wo

H19T16

-B.2-

-15-10-5 0 5 10 15
wo

-15-10-5 0 5 10 15
wo



20 20 20 20
7 A [ ] [ A~
ez e eseseo NS ussconsell) Fosannsn ) Fasesss
10 T I — I =5 Cm{ 10 ¥ 10
201 ! ! ! ! 5 5 34— —— 5
» 2 o g 0 & 0-
2 | | | | | 5411 5 5 |
0 i ] i —— ! -10 -10 -10
107 ! — T ! —-125cm] -15 -15 -15
07 : : : : | 20 -20 -20
w0 ] I ] | ! -201510-5 0 5 101520 -201510-5 0 5 101520 -201510-5 0 5 101520
107 i 1 i =225 om| wo wo we
27 ; i : i | o I 2 I 2 |
0 { | ‘ | ‘ o I I [
10 10 10
204 ! 3 ! =325 cm] 5 5 5
27 1 1 I 1 1 g o T 0 & 031
13 — | — | === 53l 5 a1 53l
k! j j i =425 om] BENEN . BrEREE
[ [
igi I I ] ] | -20 oo -20 -20 fro
fE====== — — ! -201510-5 0 5 101520 -201510-5 0 5 101520 -261510-5 0 5 101520
204 t t t 525 cmy Wo wo wo
20
13 3 3 3 3 3 2 ] 2 ] 2 EEE!
= b - - NN
10 4 | I I [—-62.5 cm] 10 10 10
= 5 5 5
2 5 T T T T ] o © o
10 1 1 1 1 | 2 051 . T 2 04 —
,13%’53%% 5 I 5 I 5 4
o i i i [-725cm] -10 -10 -10
20 , , , , X -15 L -15 L -15 |
10 ! I I | ] -20 e -20 b 20 |
o %‘W T T f
-10 4 I I I —-82.5 cm] -201510-5 0 5 101520 -201510-5 0 5 101520 -201510-5 0 5101520
20 wo Wo Wo
20 { T T T T 1
10 | : | I |
0 %’W
0 | | } [—-92.5cmj
55 56 57 58 59 60 H25T20

B.4 25cm 2

-B.3-



5

5

5

o o
S ] .
0 0 F
°g I og £
R - © 4
o o F
, S SR — ,
o wn o o o o
2 S 3 2 E
1d
o o
= e .
w» » F
°2 °=2 £
0 9 g
o ﬁ ) £
o v o v o o o
g P g ] S
vd Sd
o o
= g .
PR - o :
°2 °z 3
- L L © F
o o F
3 3
o v o w o o 1o o w o o
g = ] g =] 3
Td 2d
PRl O M [ e ey (i
A Am E £ E E £ £
o O] o o o o o
£ 0 0 © 0 0 0 0
IS 9 8 § il ¥ g g
o o @ o o wo o we o oo o wo o o o

10

10

-10

10

-5

-10

5
5
0

m

i

fozsem [

15

E_HO08T10

58

5
55

-42.5 cm

7
7

5
0
-5
-10
10
5

0

-52.5 cm

5
-10
10

-62.5 cm

7
k|
1

5
0
-5
-10
10

0 I 0
4 a F 3
o o E o
1 3 E 2
rs r ST
o8 o8 £ o
0 0 £
o o E o
< < E e
0 0 Ew
! - < T <
owowouw wowowouw
= < = P
2d 6d
0 n 0
B 3 ]
o o F o
1 S £ S
I r £ oo
o8 o8 £ o
w 0 Ew
=] o E o
= o E
v 0 Ew
T T =
o woun o
e <«
vd
0 0 )
B 3 F
o o F o
= =t ]
s rs E o
=) Om E o
rs I £
=] o E o
N < E
" r Ew
v o w 0w owoun
g "3 9
Td €d
- - _ PR
il i i 11#\1 L

wo

wo

Wo

E_H13T10

57 58 59 60

56

55

B.5

- B4



i

g
°
3

b

4 3-125cm

:
—
S——
Ta25¢
:

;

i—32.5 cm

i

42.5 cm

!
E
p———g

E
+525cm

!
E
—

E
+62.5cm

;

E
+725cm

|

E:

!
!

-10 3-82.5cm

pe———

3-925cm

!
!
E:
5t

5 56 57 58 59

B.5( )

15 3 15
10 [ 10
53 ‘ pre.1 5
LTI et | —
5 3| || 5 4
-10 3§ n -10 ‘
15 3§ | [ -15 |
-15-10 -5 0 5 10 1 -15-10 -5 0 5 10 15 15-10-5 0 5 1015
wo wo wo
15 3 15
10 } } ‘ 10
5 e y 5
EN T £ 0 || q———"
5 3 5
-10 5 -10
-15 t -15
15-10-5 0 5 10 1 -15-10-5 0 5 10 15 15-10-5 0 5 10 15
wo wo wo
1] "
L] Y
1 5
# — RS2 20—
5 3 5
-10 5 -10
-15-10-5 0 5 1015 -15-10-5 0 5 10 15 15-10-5 0 5 1015
wo wo wo
E_H19T10
20 20 20
15 [ 15 15
10 L 10 10
L5 p— L 5 - 5
g o0 H—§ o — & o
5 5 ,77# 5 |- am——
-10 -10 T -10 nE
-15 -15 mE -15 e
-20 -20 Jenfr] -20 Jrfre]
-201510-5 0 5 101520 -201510-5 0 5 101520 -201510-5 0 5 101520
wo wo wo
20 20 20
15 } } } } 15 15
10 ‘ 10 10
5 5 5
R H R 0 2 0 e
5 34— 5 5
-10 ‘ -10 -10
-15 ‘ -15 -15
-20 J -20 -20
-201510-5 0 5 101520 -201510-5 0 5 101520 -201510-5 0 5 101520
W wo wo
20 20 20
15 ! 15 15
10 . 10 10
5 5 5
2 05 L 0| 2 0 G
5 3 5 5
-10 -10 -10
15 -15 -15
-20 -20 -20

-201510-5 0 5101520
Wo

-B.5-

E_H25T10

-201510-5 0 5101520
wo

-261510-5 0 5101520
wo



10

=) =) o
1 ] S
0 Fo w
F o9 o
o 1 o o
= F°=2 =
b £ @ @
=) F o o
Ao < Ao
) o ©w o
B S
6d
=) o
E s =
Fo w
F oo o
o o
I =
= w0
F o o
= = T 1
=) w o v o
< <
9d
=) o
£ 2 7 =
0 Fo w
F oo o
o o o
= F°=s B
© —+ [
o F o 7 o
E T T S A RARRRRRRRRR =
=) o o v o w o v o
3 2 S B
€d
£ £ E £ £ £ £ £
S G S S G S S [
0 0 0 0 0 0 10 0
o o o i i o i o
o g S P ¢ g & e
o o o Lo o ww o 9 Lo © ww o Lo o

—_

15
10

5 3

5
0 4
-10

-15

-15-10-5 0 5 10 15
wo

-15-10-5 0 5 10 15
wo

-15

-15-10-5 0 5 10 15
wo

15

10
5

o
-5
-10

-15

-15-10-5 0 5 10 15
wo

-10
-15

-15-10-5 0 5 10 15
Wo

-15

-15-10-5 0 5 10 15
wo

E_H08T13

owowo
= v

d

-15-10-5 0 5 10 15
Wo

-52.5¢cm

-15-10-5 0 5 10 15
wo

-62.5 cm.

-15-10-5 0 5 1015
Wo

E_H13T13

56 57 58 59 60

55

1.3

B.6

- B.6-



1
1 5 7N, = 7N\, N

! AN 71\ N N
% = 0 cmi
1

3
03 7

= N ~
53 A El
A = -12.5cmy
B3
03

E! N ~
93 > ]
1 e -22.5cmy
B3
03

E ~ —
= = ]
18 3 32.5 cmj
gt
123
03

o —
fE=—: ~—— ]
83 425 cm]
-1t
It
183

E} —
9 == >
Bl i 52.5 cmy
It
83

E
0 == |
B 1 62.5 cm
1
83
k 37‘ —— —— =—— |
404 72.5 cmf
1
R

E —
1 El
El 1 2.5 cmy
1
HE

EL ——

—
- 1
10 3 92.5 cm|
Et

55 56 57 58 59 60

-20

20

10

-5

-10

-20

20
15
10

P1
o

-5
-10
-15
-20

20

10

P2
o

-5
-10

-20

20

10

P3
o

-5
-10
-15
-20

1.3

P4

-20

-201510-5 0 5101520
Wo

1
[l
-201510-5 0 5 101520

|
I
-201510-5 0 5101520

4

P5

|
|

-201510-5 0 5101520
wo

01520

-201510-5 0 5101520

[ ¥
P6

E 7"-9;

-201510-5 0 5101520
wWo

E_H19T13

-201510-5 0 5101520
wo

-261510-5 0 5101520
wo

20

20

15

15

10

10

-5
-10

|

P7

5
-10

-15

-15

-20

-201510-5

wo

1
Lol
0 5101520

-20

|
I
-201510-5 0 5101520
W

20

P5

10

-5

P8

-10

-201510-5 0 5101520

5
wo

-20

-261510-5 0 5101520
Wi

-201510-5 0 5101520

20

[y
P6

10

-5

-10

-15

-201510-5 0 5101520
Wo

E_H25T13

-B.7-

-20

-201510-5 0 5101520
wo

-261510-5 0 5101520
wo



=) =)
1 ]
- » — E o -
oS — £ oS
b £ @
=) F o
Ao T <
=) o ) ) IS ) o
El = E1 B S
d 8d
o =)
E 7 E s
- n — Ew -
o8 Fog
—r @ - v
=) 7 F o
e S T e S rrr
=) o =) =) o =) o
el 3 2 i =
vd Sd
=) =)
et 7 ]
w0 Py o
o8 Fog
0 Fo
o F o
EERARRA R ] T o rrr rrr
=) o =) ) ) ) o =)
£ 3 £ i = 3
d cd
£ £ = £ £ £ £ £
S S S S S S G S
£ 0 0 0 0 0 0 0 0
S N N o o o o o o
o b o ? hi L © ~ e
w o pw o wun w0 w o w0

o

=

o

o2

©

o

S

o

=

o

o2

0

o

2

o

=

o

o2

©

o

2
£
5
5.M4
2
$

bo o o

-15-10-5 0 5 10 15
wo

-15-10-5 0 5 10 15
wo

i

15
10

5

0
53

-10
1!

15
-10
-15

15
10

5
04—
53—

-10

-15

15
10
o
-5
-10

<
a

-15

-15-10-5 0 5 10 15
wo

-10
-15

-15-10-5 0 5 10 15
Wo

5
-10
-15

et

E_H08T16

T
[
i
~~—
[

-15-10-5 0 5 10 15
Wo

= £
5 S
0 w0
i N}
o &
A M
gwowggwowg

1

-15-10-5 0 5 10 15
wo

R

-62.5 cm’

-15 —frrrpr

-72.5cm’

1

5
10
10
5
0

-15-10-5 0 5 10 15 -15-10-5 0 5 10 15
wo wo

-15-10-5 0 5 1015
Wo

-82.5 cm’
-92.5 cm

E_H13T16

57 58 59 60

56

1

5
10
10
5
0
5
10

55

1.6

B.7

- B.&-



bE: === ]
ES 1
E: N A }
L ?00 =
13
E
53
48 #125cm =
B3
3 =
FEZTT ~—
83
E! =t
} i-/32.5 —
13
EL T
} ﬁZ,Sc...
13
e T
R
48 3625cm
83
e P ——
83= =
Bl 3-62.5cm
3
e e — —
;{ 5{72.5&..
$3
Bl B s ——
R ——
! i-rﬂz.S m
$3
Bl e —
R ——
! %2.5&..
55 56 57 58 59 60
[ [ |
P N /|
A N |
[ = |
[ [ =
s i i
E=sms——a——
I 1
% V |
I [
AN
SESEs ==
I [
P

20 7 T

10 +

-62.5cmT—]
20
101 i

-72.5cmT—]
20
101 i

-82.5cmT—|
20
101 i
0
-10
-20

925cmT |
55 56

2
g

B.7( )

20 ‘ ‘ ‘ 20 20
15 ‘ ‘ ‘ 15 15
10 10 10
5 — 5 5
g o0 g o R o
5 S— -5 S—— —— -5 S
10 F# -10 34— ‘ -10 4 ‘
N ERREE RN
-20 T -20 frrrrr -20 T
-201510-5 0 5101520 -201510-5 0 5101520 -201510-5 0 5101520
wWo W0 wo
20 20 20
s 17 s [ s [
" EEEE R i
5 1 5 1 5 1
g o & 0 3 =& 03y =
5 4 5 F 5 4
-10 = ‘ -10 ‘ -10 ‘ ‘
-15 ‘ ‘ -15 ‘ -15 ‘ ‘
20 fror -20 ! -20 v
-201510-5 0 5101520 -201510-5 0 5101520 -201510-5 0 5101520
WO wo Wwo
20 20 20
s 1] 15 ] s ]
o 1] brs [l 10 [l
5 — 5 — 5 —
£ 03 & 0 & 04 —
5 3 5 3 5 4
-10 ‘ ‘ -10 ‘ -10 ‘
-15 ‘ ‘ -15 ‘ -15 ‘
20 frrrh 20 } 20 ;
-201510-5 0 5101520 -201510-5 0 5101520 -201510-5 0 5 101520
Wwo W0 wo
E_H19T16
20 ‘ ‘ ‘ 20 20
15 ‘ ‘ 15 15
10 = 10 10
5 1 5 5
g o g o g o
-5 S -5 S—— —— -5 S —
-10 34— ‘ -10 = ‘ -10 54— ‘
-15 ‘ ‘ -15 3 ‘ ‘ -15 54— ‘ ‘
-20 T -20 frrrrr -20 T
-201510-5 0 5101520 -201510-5 0 5101520 -201510-5 0 5101520
wo W0 wo
20 20 20
s [T s [T s 17
10 1] 0 [T 10 1]
5 5 5
g o & 0 3 & 04+
5 4 5 4 5 4
-10 T4 10 T -0 5
-15 ‘ ‘ -15 ‘ ‘ -15 ‘ ‘
-20 frme -20 frrme -20 frrrT
-201510-5 0 5101520 -201510-5 0 5101520 -201510-5 0 5101520
WO wo WwWo
20 20 20
Py [T]] 15 [T]] s [T]]
o R o R 0 R
5 5 5
£ o3 e 04 — & o4+ —
5 3 5 3 5 34—
-10 4 ‘ -10 S ‘ -10 ‘
-15 ‘ ‘ -15 ‘ ‘ -15 ‘
20 frrrh 20 from 20 ;

-201510-5 0 5101520
Wo

E_H25T16

1.6

-B.9-

-201510-5 0 5101520
wo

-261510-5 0 5101520
wo



=== ZEEaSE= T N 10 10 10 g
s~ ] \ ]
cm I I
5 i | i | 5 5 7 5
s [ e ——— g0 g ooy & 0]
sl TN TN s 1 o
5 T r T T ] 1 B
T T ] | -10 -10 -10
Ee—SE T~ = SR ‘
~—__~ | ~—~ | 10 -5 0 5 10 10 -5 0 5 10 0 5 0 5 10
5 1225cm = t T i ] wo wo wo
° ] 1 ] 1 | 10 10
o T T ] ‘
5 1825em T | ¥ | ] 5 5
° ] 1 ] 1 | 2 o Y (-
0 o t AN t T~ ] ]
~ | N~ ! ! E|
5 A425cm | T | ] 5 —1 -5 3
5 T T T T | ]
| ! | ! | -10 e <10 e S RAARRRERRRRS
0
525 o | : | Y 10 -5 0 5 10 10 -5 0 5 10 0 5 0 5 10
E ! ! ! ! ) wo wo wo
t - t - | 10 10
Uglt?%‘ ‘ ] | ] ‘
5 k625cm ] } T I ] 5 5
s T T T T ] 3
. 31: | S | — | g o — & 03— — 2 — —
5 I725em ] | i | ] 5 5 f 1
s T T T T ] El ‘ El ‘
o | | | -10 -10 4 t -10 i
 F825em | T | ] 0 -5 0 5 10 0 -5 0 5 10 0 5 0 5 10

B i i i i ! wo wo wo
. | : | : |
-92.5 cm-—| | I | ]
55 56 57 58 59 60 E_H08T20
10 T . T . |
P 3 = 3 = ! 15 = | 15
| | | | | E
SToem e 03 i w©
-10 El
5 3 5
! R ! - ! g 0] e o B
0 | | | | | 5 3 | 5
| ] | . | | E
- 1-12.5 cm T I = I b | 10 4 7 -10 1
1 ; | | . ) BERE - -15 [
2 15-105 0 5 10 1 15-10 5 0 5 10 15 15105 0 5 1015
o 17225 cmT I T I ] wo wo wo
! ] ] ] ] 3 15 15 I
o ‘ ‘ 10 10
10 1325 em] ! ! ! ] 5 3 || [ |
EE 1 ] 1 ] | & o —— 8 o ]
s 425 N [ SEl
0 LRSS CI : : : ) 10 3 -10
10 3
23 ! * ! * l 15 Zrrford ‘ 15 drrfrd
0
54525 om 3 1 3 1 115-10 5 0 5 10 15 15-10 5 0 5 10 15 115105 0 5 1015
-10 wo wo wo
10
5 4 3 ‘ 3 ‘ | 15 5 15
0 E
5 1-625cm 1 i i ! 1 10 3 10
-10 E|
10 5 T T T T | 53 ] ] 5 |
5 ¢ ! ! ; | Q o3 | — 2 o4 —
0 3
Ed72sem I T I ] 5 3 — 5 4
10 I I I I | -10 3 -10
07 ] i ] I ; E E
S3825cm— ] i ] ] 15-10 5 0 5 10 15 15-10 5 0 5 10 15 15105 0 5 1015
0 wo wo wo
7 I I I [ ]
5 T T 1
2 | !
4 1925 em ] ! j ! !
55 56 57 58 59 60 E_H13T20

- B.10-



Ji

LN

T
&
S
3

+-825cm

.
4-92.5cm
55

B.8( )

20 20 20
15 15 15
10 10 10
5 5 5
T o 5 o — &K o —
-5 -5 — -5 I —
-10 -10 +—— ‘ -10 —H ‘
-15 -15 ‘ ‘ -15 ‘ ‘
-20 -20 frret -20 e
-201510-5 0 5101520 -201510-5 0 5 101520 -201510-5 0 5101520
WO wo wo
20 ‘ 20 ‘ ‘ 20 ‘ ‘
15 ‘ 15 ‘ ‘ 15 ‘ ‘
10 10 10
5 p 5 — 5 —
g o & o & o —
-5 I -5 I—¢ -5 3
-10 ‘ -10 ‘ -10 ‘ ‘
-15 ‘ -15 ‘ -15 ‘ ‘
-20 t -20 t -20 e
-201510-5 0 5101520 -201510-5 0 5 101520 -201510-5 0 5101520
WO0 W0 WO
20 ‘ 20 ‘ ‘ 20 ‘ ‘
15 ‘ 15 ‘ ‘ 15 ‘ ‘
10 10 10
5 P 5 i 5 i
g o & o 8o —
5 5 54— -5 4—
-10 -10 ‘ ‘ -10 ‘ ‘
-15 -15 ‘ ‘ -15 ‘ ‘
-20 -20 frony -20 o
-201510-5 0 5101520 -261510-5 0 5 101520 -261510-5 0 5101520
Wo wo WO
E_H19T20
20 ‘ ‘ ‘ 20 20
15 ‘ ‘ 15 15
10 — 10 10
5 ™ 5 5
T o 0 E o
-5 S -5 T -5 I ™
-10 ‘ -10 = -10 = ‘
o \ a5 ] o T
-20 T -20 e -20 T
-201510-5 0 5101520 -201510-5 0 5 101520 -201510-5 0 5101520
WO Wwo wo
20 20 20
s 1] s 1] 2 1]
b \ - N b 1
5 5 5
g o R [ —— & 031+ —
-5 I -5 S -5 3
-10 S ‘ -10 ‘ ‘ -10 = ‘
- ] - ] NN
-20 [l -20 [l -20 Ty
-201510-5 0 5101520 -201510-5 0 5 101520 -201510-5 0 5101520
WO0 W0 WO
20 11 2 11 2 11
1 N 1 I » I
10 10 10
5 5 5
g o —— 04— — & 04 —
5 34— 5 34— -5 34—
-10 ‘ ‘ -10 5 ‘ -10 ‘ ‘
b [ 2 [ » ]
-20 T -20 T -20 T

-201510-5 0 5101520
Wo

E_H25T20

- B.11-

-201510-5 0 5101520
wo

-261510-5 0 5101520
wo



20
15
10

-5
-10
-15
-20

20
15
10

P2
o

-5
-10

-20

20
15
10

P3
o

-5
-10

-20

B.9

JONSWAP 25cm  fpeac=0.4Hz

- B.12-

H‘ 20 H‘ 20 H‘ 20 H‘ 20 H‘ 20 H‘
\ e 1 e 1 » P » ] s 1
™ 10 10 10 10 — 10
T 5 — 5 — 5 T 5 — 5 —
T 0 JNESEE NN ] g o 3 o4H R 0 H
-5 5 -5 = — -5 -5 3 -5 3—
-10 = ‘ -10 ‘ ‘ ‘ -10 -10 4 -10 = ‘
-15 ‘ ‘ -15 ‘ ‘ ‘ -15 -15 ‘ -15 ‘ ‘
-20 frem 20 Frmfrpee 20 -20 1 -20 ot
-201510-5 0 5101520 -201510-5 0 5101520 -201510-5 0 5101520 -201510-5 0 5101520 -201510-5 0 5101520 -201510-5 0 5101520
Wo WO W( Wo Wwo wWo
] 2 11 2 ] 2 ] 2 1] 2 |
] » 1 » ] » ] » 1] s |
10 10 10 10 10
T 5 — 5 — 5 | 5 ™ 5 ™
80 34 & 03 = & o e o & 0 I =
Em -5 3 5 = — 5 5 -5 —T
= ‘ -10 = ‘ ‘ -10 ‘ ‘ ‘ -10 3— ‘ -10 4 ‘ -10 3 ‘
] RN RN B ] o ] o ]
T -20 e -20 frrerr -20 T -20 T -20 T
-201510-5 0 5 101520 -201510-5 0 5101520 -201510-5 0 5 101520 -201510-5 0 5101520 -261510-5 0 5 101520 -201510-5 0 5 101520
wo WO WO Wwo Wwo wo
1] 2 1] 2 1] 2 1] 2 1] 2 1]
1 » 1] » 1] » 1] » 1 » 1]
10 10 10 10 10
™ 5 — 5 — 5 ™ 5 — 5 —
e o e o4 I 2 o T e o4 H g 04 N
| -5 - — -5 - — -5 4 -5 4 -5 5—
EN ! FEERNN FEERNN bRl o RN
] FEREN EREN » ] o ] B ]
T -20 e -20 T -20 T -20 T -20 T
-201510-5 0 5101520 -201510-5 0 5101520 -201510-5 0 5101520 -201510-5 0 5101520 -201510-5 0 5101520 -261510-5 0 5101520
Wwo WO WO Wwo Wwo Wo
f04h2541 f04h2542
20 20 20
2 I 2 2 1
» ! » ] » 1
5 5 5 po
& o 0 H— R 0 3T T
5 5 3 5 5
-10 -10 54— -10 54— ‘
-15 -15 -15
-20 -20 ‘ -20 ‘ ‘
-201510-5 0 5101520 -201510-5 0 5101520 -201510-5 0 5101520
wo WO WO
20 20 20
% 11 2 2 [T17
» I = 1]
5 — 5 5
2 o —— 82 o —— 2 o —
-5 34— -5 34— 53—
-10 3 -10 3 -10 3
-15 ‘ } -15 ‘ } -15 ‘ }
220 frem -20 e -20 T
-201510-5 0 5101520 -201510-5 0 5101520 -201510-5 0 5101520
wo WO WO
20 20 20
2 11 2 2 11
» L 3 o = 1
I 5 i © 5 > 5 o
a O —— @ 0 I —— & 0 I —
-5 I -5 I -5 I
-10 = -10 54— -10 54—
2 \ } 2 \ } o \ }
-20 LI -20 Ll -20 LI
-201510-5 0 5101520 -201510-5 0 5101520 -201510-5 0 5101520
wo WO WO
f04h2543



15 5 15 5 15 5 15 15
10 3§ 10 3§ [ 10 3§ [ 10 10 [ [ ]
5 s 3 | | s 3 || s ol | |

2 o4 F o4 5 03— | & o T o - -
5 3 53— 5 3 5 5 3 -

-10 5 -10 5 ‘ -10 5 I 10 -10 il -10 4
-15 3 -15 3 | 15 Tormfre] 15 -15 o] -15 3 |
15-10 5 0 5 10 15 15-10-5 0 5 10 15 -15-10-5 0 5 10 15 15-10 5 0 5 10 15 15-105 0 5 10 15 -15-10-5 0 5 10 15
wo wo wo 0 wo
15 5 15 5 15 5 15 15
10 5 [ 10 5 }} 10 5 10 [ 10 }}
5 3 53 53 5 5
& 03 — & 04— — & 04— g o — £ 04— — &
54— 55— 5 3 54— 53—
-10 5 -10 ‘ 10 I -10 -10 ‘ 3
-15-10-5 0 5 10 15 -15-10-5 0 5 10 15 -15-10-5 0 5 10 15 15-10-5 0 5 10 15 -15-10-5 0 5 10 15 -15-10-5 0 5 10 15
wo wo wo 0 wo wo
15 5 15 5 15 5 15 E
10 [ 10 [ 10 [ 10 3
5 3 5 || 5 || s —
g 04— — & 03— 2 04— £ 04— — &
5 3 55— 5 3 5 I - -
-10 5 -10 5 ‘ 10 3 I 10 -10 Il -10 4 I
-15 § | -15 3 | 15 e 15 -15 o] 15 TForrrfee]
-15-10-5 0 5 10 15 -15-10-5 0 5 10 15 15-10-5 0 5 10 15 15-10-5 0 5 10 15 -15-10-5 0 5 10 15 -15-10-5 0 5 10 15
wo wo wo wo wo wo
105h1931 f05n1932
=3 | . EEEEEEE
10 4 = 10 10 4
5 3 — 5 = ‘
g 03 o — & 03 —
5 3 E 5 3
-10 5 -10 il -10 I
-15-10-5 0 5 10 15 -15-10-5 0 5 10 15 -15-10-5 0 5 10 15
wo wo wo
=3 ] = ]
10 4 10 ]
5 5 3
& o4 & o4+
53— 5 3
-10 5 -10
-15 3§ } -15 1 1
-15-10-5 0 5 10 15 15-10-5 0 5 10 1!
wo wo
-3 ] = ] 53 ]
10 4 10 10 4
5 3 5 5 4
2 03— — & o+ — 2 o+
53 5 3 5 3
10 3 -10 -10 4
-15-10-5 0 5 10 15 -15-10-5 0 5 10 15 -15-10-5 0 5 10 15
wo wo wo
105h1933

B.10

JONSWAP

19cm  fpea=0.5Hz

- B.13-



15 5 15 5 15 15
10 3§ = 10 3§ 10 10
3 53 5 5
2 o4 F o4 po_| I & o T o
5 3 53— 5 54— —— 5 3
-10 5 -10 5 il 10 -10 I -10 4
-15 3§ 15 Frerfererfered } 15 -15 bt 15 Frrert
15-10-5 0 5 10 15 -15-10-5 0 5 10 1! -15-10-5 0 5 10 15 15-10-5 0 5 10 15 15-10-5 0 5 10 15 15-10-5 0 5 10 15
wo wo wo wo wo wo
[T 15 15 [T 15
‘ 10 10 ‘ 10
53 5 5
& — & 3 — - & o [ T R ®
3 ! 54— 5 =
-10 4 -10 4 ‘ 10 3-8 -10 -10 4 ‘
15-10-5 0 5 10 15 -15-10-5 0 5 10 15 -15-10-5 0 5 10 15 15-10-5 0 5 10 15 15-10-5 0 5 10 15 15-10-5 0 5 10 15
wo wo wo wo wo wo
15 5 [ 15 5 15 [ 15 15 5
10 ‘ 10 10 ‘ 10 10 4
= 54 L 5 5 5 3
£ 1€ ° 1] * S £ 0] "l od+ S gg—
53— 5 g 5 3 5 3
-10 5 -10 5 10 -10 Il -10 4
-15 } -15 } 15 15 e 15 4
15-10-5 0 5 10 15 -15-10-5 0 5 10 15 -15-10-5 0 5 10 15 15-10-5 0 5 10 15 15-10-5 0 5 10 15 15-10-5 0 5 10 15
wo wo wo wo wo wo
f06h1321 f06h1322
15 5 ‘ 15
10 ‘ 10
5 5
T 07 g o0 ’i
53 = ,ff
= -10

-15-10-5 0 5 10 15 -15-10 - -5 0 51015

[ R - [
| 5 ?
-10 5
15105 0 5 1015 15-10 5 0 5 10 15 15-105 0 5 10 15
wo wo wo

,if; ’i

5 3 5 34—
-10 5 -10
-15 4 -15 -15
-15-10-5 0 5 10 15 -15-10-5 0 5 10 15 -15-10-5 0 5 10 15
wo wo wo
106h1323

B.11 JONSWAP 13cm  fpeac=0.6Hz

- B.14-



10

P1

P2

-10

10

P3

= 10 10 10 10
1 I 5 ] 5 e 5 5 ]
1 T 0 T g o T 0 T 0 m——
f ¥ -5 f -5 -5 -5 f
= -10 -10 -10 -10 4
10 -5 0 5 10 -10 -5 0 5 -10 -5 0 5 10 -10 -5 0 5 10 10 -5 0 5 10
wo wo wo wo wo
. 10 10 10 10
5 5 5 5 5
] £ 0T SS ) £ 0 i g o f £ 0 g T ———
i o El
] 5 3 5 5 . 5
A RAARRRama S -10 e -10 T T -10 e -10 G T
10 5 0 5 10 10 -5 0 5 10 10 -5 0 5 10 0 5 0 5 10 20 5 0 0 5 10
wo wo wo wo wo wo
= 10 10 10
5 5 5
Enr T 0 g0 o e | D O g——
1 .# a p a C a 54'
] 5 -5 -5 7
= -10 -10 -10 4
10 -5 0 5 10 -10 -5 0 5 10 -10 -5 0 5 10 10 -5 0 5 10
wo wo wo wo
109h0811 f09h0812
10 10
=3 O g E O —
-5 -5 < ‘
-10 4 -10 t
-10 -5 0 5 10 -10 -5 0 5 1 -5 0 5 10
wo wo wo
10 10
53 5
2 04 f £ 0T —re | -
5 ‘ -5
10 Frrrrrreee 210 S -10 et
0 5 0 5 10 10 -5 0 5 10 10 -5 0 5 10
wo wo wo
10 10 10
54 ]
o 0{7#
1 o
5 4
-10
-10 -5 0 5 10 -10 -5 0 5 10 -10 -5 0 5 10
wo wo wo
109h0813

B.12

JONSWAP

8cm  frex=0.9Hz

- B.15-



(a) IHO2TO8 (b) IHO5T08

47 sta 47 sue 47 st 67 sta 67 ste 67 st
3 3 3 4 4 4
24 24 24
24 2 24
g ] 8 ] 2] 3 04 3 0 3 o
g 97 g 0 g 97 o & &
21 21 21 2] 27 2]
3 N 3 3 4 4 4
ATTT T TUTIO ATT T T T T B B B e | € T T T T € UL B 6 T T T T
-4-3-2-101234 -4-3-2-101234 -4-3-2-101234 6 -4-20 2 46 6-4-20 2 46 6-4-20 2 46
w16 w20 w24 wie W20 W
q - - 6 - 6 6
;7 St.B 37 St.F 27 st.J St.B St.F St.J
2 2| 24 7 4 4
2 - 24 2
8o g 0] 20 80 8o 20
g0 £ 27 g 0 a a o
21 27 21 2 2 2]
-3 4 3o -3 -4 -4 4 -4 o
AT T T T T T o s e e e | B e e 6 T T T T -6 L R 6 L
4-32-101234 4-32-101234 432101234 64202 46 6-4-202 46 6-4-202 46
w17 w21 w25 wi7 w21 w25
47 stc 47 ste 47 stk 57 stc 57 ste 67 stk
> ] 2 2] ‘] “ ‘]
2 24 2
204 50 20 g 5 =
g 97 g 9 g 07 a a o
14 -1 -1 4 2 2 4 2
24 24 24
34 4 3 3 -4 o -4 o -4 o
-4 L A O B I B | -4 T T T T T -4 L L -6 T T T T T 1 -6 T T T T T 1 -6 T T T T T 1
4-3-2-101234 -4-3-2-101234 -4-3-2-101234 6-4-20 2 46 6 -4-20 2 46 6-4-20 2 46
w18 w22 W26 wis w22 W26
47 stp 47 stH 67 sto 67 stw
3 3 44 44
2 2 2 24
2 0] g0 3 8
g 0 S 0+ S 0 S o0
-1 4 14 2 24
-2 -2
34 34 -4 -4 -
s B e | T s e e e | 6 L s B | 6 T T T T
432101234 432101234 6420246 6420246
w19 w23 w19 w23
Filename: IH02T08 Filename: IHO5T08
07 sta 87 ste 7 st 27 sta 129 g 29 s
6 6 - 6 87 8 87
44 44 4 44 44 44
- 2 w 27 o 2 o 0 [
g 917 g 917 g 917 g 27 g 27 g 07
47 -4 -4 47 -4 4 o
6 - 6 - 6 | 84 84 -
<1 €1 <1 8 8 8
L2 e e 1 e e s e -12 L e e e s N 2 LA e B 2 L |
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12
wi6 W20 w24 W16 w20 w24
07 sts 07 ste 7 st 27 g 27 str 27 sy
6 6 - 6 87 8 87
44 49 47 44 49 47
g 5] 8 5] S 57 g g 5
a 7(2): a ,g: o 7(2): g 0+ g 01 g 04
4 a4 4 4 - -4 4 -
-6 -6 -6 | 8 |
8 8 8 N N N
B e e e e e L e e e e L e | -12 T T T T 12 T T T T 12 LN s |
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12
w17 w21 w25 w17 w21 w25
97 stc ¥ ste 07 stk 27 sic 27 g6 12
6 6 - 6 87 8 87
4 47 47 44 44 44
g2 51 5 57 g 51 2 5 o
a _g: a g: o _g: g 01 g 01 g 04
2] . e . ] ‘o
£ 1 <1 8 - 8 4 8 -
B o o e L e AL s s e | -12 T T T T 12 L R 2 T T T T
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12
wis w22 W26 wi8 w22 W26
13: St.D 13: St.H 279 sp 29 stn
6 6 - 8 87
4 4 4 4 - 4 -
g 5] g2 5] 3 8
a 7(2): a ,g: g 07 g 07
-4 - -4 o -4 -4 -
-6 -6 8 - 8
-8 -8 8 8
B e e e e e e -12 L s e s B 2 L s B |
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12
w23 w19 w23
Filename: IHO8T08 Filename: IH10T08

B.13 (T=0.8 )

- B.16-



(a) IH02T10 (b) IHO3T10

2] sea 3] se 3] s 67 sta 67 ste 67 st
F 44 44 44
24 24 24 2 5 2
14 14 14 n 7 n
S o 8 0 3 o 3 04 3 0 S o4
1 B 14 24 -2 - 24
-2 -2 -2
-3 -3 -3 o -4 -4 o -4 o
e o e e e e | B B | B e e e 6 L s -6 T T T T 6 L
-4-3-2-101234 -4-3-2-101234 -4-3-2-101234 6-4-20 2 46 6 -4-20 2 46 6-4-20 2 46
W16 w20 w24 W16 W20 w24
‘3‘: St.B ‘3‘: StF g: st.J 57 suB 57 sur 67 st
44 44 44
2 24 2 i .l i
804 g5 R ] 2 g
a 27 (1)7 o 27 £ 07 g 07 g 07
-1 -1 -1+ 2 -2 -2 4
2 - 2 2 -
-3 1 -3 34 -4 -4 o -4 o
T B s | ATT T T T TITO T B B e | 6 L -6 L | 6 L
-4-3-2-101234 -4-3-2-101234 -4-3-2-101234 6-4-20 2 46 6 -4-20 2 46 6-4-20 2 46
w17 w21 w25 w17 w21 w25
g: st.C ‘3‘: St.G g: St.K 67 suc 57 ste 67 stk
> > 2 4 4 4 4
14 14 1 29 27 29
S 04 S o oo+ 8 o S o4 =04
-1 14 -1 24 2 4 2
2 2 2
-3 1 -3 -3 o -4 -4 o -4 o
B e e B B | B e e e 6 L s -6 T T T T 6 L
-4-3-2-101234 -4-3-2-101234 -4-3-2-101234 6 -4-20 2 46 6 -4-202 46 6-4-20 2 46
wis w22 W26 w18 w22 W26
g’ st.D ‘3"51.H 67 sto 67 stm
, - 4 4 -
2 24 il 5
204 R ) g
a 27 a (1)7 £ 07 g 0
14 14 2 2
24 2
34 34 4 4
AT T T T T T 4T TTT T T T 6 L s B | 6 LN s |
-4-3-2-101234 -4-3-2-101234 6-4-20 2 46 6 -4-20 2 46
w19 w23 w19 w23
Filename: IH02T10 Filename: IHO3T10
67 sua 57 ste 57 st 27 sta 7 se 187 st
4 4 4 6 - 6 - 6 -
B - B 44 44 44
o2 0 2 o2 o 24 0 2 o 2
g 04 g 0 g 04 g 91 g 917 g 91
24 -2 -2 -4 -4 o -4 <
4 44 44 6 - 6 | 6 -
4 4 4 8 8 8]
6 L B | 6 L R | -6 L | B e e e £ e e e e (s o o A A |
6 -4-20 2 46 6 -4-20 2 46 6 -4-20 2 46 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
wi6 W20 w24 W16 w20 w24
7 sus 57 ste 57 sta 07 ste 7 str 07 st
44 44 44 6 - 6 4 6 -
E B 4 4 4 - 4
$ o g o 2 o g 5 g 5 S 5
g 0 £ 07 g 07 a ,g: a ,(2): o ,g:
-2 -2 -2 -4 -4 o -4
-4 -4 - -4 -6 - -6 -6
4 4 4 8 - 8 8 -
6 LN s s | 6 LN s | 6 LN s | B e e e e L e e e et e e |
6 -4-20 2 46 6 -4-20 2 46 6 -4-20 2 46 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w17 w21 w25 w17 w21 w25
€7 sic 57 ste 67 stk 7 ste ] ste 187 stk
4 - 4 4 6 - - 6 -
24 2 - 24 47 ] 47
3 ~ ~ o 2 — o 2
g 0 g0 g 07 g 9] ] & 3]
-2 - 2 2 2] ] 2]
-4 - -4 | -4 - 6 B 6
8 ] 8
-6 LI s e | 6 LI e | -6 T T T T B e e s e e e e e T N ]
6 -4-20 2 46 6 -4-20 2 46 6 -4-20 2 46 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
wis W W: wi8 w22 W26
67 sto 67 sth 1g ] stbp 1g ] stH
4 - 4 6 6 -
J i 4 44
s, ] 24 g 5] g8 5]
£ %7 g 27 g 91 g 91
2 4 2 4 4 -4
-4 -4 - -6 - -6
4 4 £ €]
6 L 6 LN s | B e e e e e L
6 -4-20 2 46 6 -4-20 2 46 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w19 w23 w23
Filename: IHO5T10 Filename: IH06T10

B.14 (T=1.0 )

- B.17-



B.14( )

P01

P02

P03

P04

(€) IH10T10

16 16 16
5] sua 5] st 15 ] st
8 8 4 8
4 w 47 4
0+ 8 o+ 3 0+
-4 -4 -4
-8 -8 -8
-12 -12 -12
B e 25 e e e e s s s s s o |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 8 1216
W16 w20 w24
16 16 16
] ste 1] StF ] std
8 8 8
44 g 47 o 4
0+ S 0 S 0
-4 -4 -4
-8 -8 -8 §
-12 -12 -12
L e e e e e e e L o o e o |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 81216
w21 w25
16 16 16
1] stc 1] ste 7] stk
8 8 8
4 — 4 4 -
0 S 04 ~ 20 et
-4+ 4+ -4+
-8 | -8 | -8 |
-12 -12 -12
B e 25 2 e e e e s s s s s e |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 8 1216
16 — 16
1] stp 15 ] StH
8 8 -
4 - » 4
0+ S o
4 4
8 8 -
-12 -12
-16 1 e e e s st s e |

-1612-8-4 0 4 81216

Filename: IH10T10

-1612-8-4 0 4 81216

- B.18-

(T=1.0

)



(a) IHO3T12

67 sua 67 ste 67 st
4~ 4 - 4 4
24 2+ 24
S o S 04 3 04
o a o
-2 24 24
4 4 a4l @
6 LI s e | 6 LI e | -6 T T T T
6 -4-202 46 6-4-20 2 46 6 -4 -2 0 2 46
wi6 W20 w24
7 ss 57 sur 57 sts
4 - 4 - 4 -
24 2 24
S 04 S o 204
o o o
-2 -2 -2
-4 4 -4
-6 L B | 6 L R | -6 L |
6 -4-20 2 46 6 -4-20 2 46 6 -4-20 2 46
w17 w21 w25
67 stc 57 sie 67 stk
4 - 4 4
2+ 2 24
S 04 S o 2o+
o a [«
-2 -2 -2
-4 4 -4 -4 4
-6 LI s e | 6 LI e | -6 T T T T
6 -4-20 2 46 6 -4-20 2 46 6 -4-20 2 46
wis w22 W26
67 sto 67 sth
4 4
24 2
S 04 8 o
o o
24 24
4 4 -
6 LN s s | 6 LN s |
6 -4-20 2 46 6 -4-20 2 46
w19 w23
Filename: IHO3T12
10 10 10 4
2] stA 2] stE 9] st
6 6 6 o
4 - 4 - 4 -
g 51 8 37 R
a _g: a g: a _g:
4 4 4
6 -6 6
-8 - -8 - 8 -
£ 1 e e e e e e £ B
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
wi6 W20 w24
07 sts 07 ste 7 st
6 6 6
4 - 4 4 -
N 2 4 g 2 - g 2
a 7(2): a ,g: o 7(2):
4 4 4
6 - -6 6 -
-8 -8 -8
B e e e e e L e e e e L e |
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w17 w21 w25
7 stc 7 ste 07 stk
6 6 6
4 4 - 4
o 2 > 2+ = 2
a _g: a g: o _g:
44 44 44
6 | 6 | 6 |
-8 - -8 - -8 -
B o o e L e AL s s e |
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
wis w22 W26
1g: St.D 13: St.H
6 o 6
4 - 4
g 5] g2 5]
o 7(2): a ,g:
4 2
g 6 -
8 8
B e e e e e e

-108-6-4-20 2 4 6 810

Filename: IHO7T12

B.15

-108-6-4-20 2 4 6 810
w23

(b) IHO6T 12

27 sta 7 se 187 st
6 6 o 6
4 - 4 - 4 -
- (2) I 0 % b 3 g |
S 0 S B 3 0
& 24 &2 &2
4 4 4
6 6 -6
-8 -8 -8
B e e e e e T e e
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
W16 w20 w24
07 ste J stF 07 st
6 - 4 6 -
44 4 44
o 2 1 s 2
o 0 - B S 0 -
o 2 4 _ o 2 4
2 ] 2
g ] % -
-8 - 4 -8 -
Lt i o e L e e L s e e |
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w17
7] stc 7 ste 07 stk
6 6 o 6
4 — 4 - 4 -
- 2 ~ 24 o 2
S 0 S 0+ = 0
T 5] T 5 a5
4 4 4
6 | 6 | 6 |
-8 -8 -8
B e e e e e e e T N e
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
wi8 w22 W26
1g ] stbp 1g ] stH
6 6 o
4 4 -
g 37 g 31
o 2 - o 2 4
2 2
g 5
8 84
B e e e e e L
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w19 w23
Filename: IH06T12
16 16 16
5] sua 5] st 15 ] st
8 8 8
g 4 w 47 o 4
g 07 g 07 g 07
4 4 4 -
-8 -8 -8
212 -12 -12
B e e e e e e e L L o o e o |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 8 1216
16 16 16
] ste 1] SstF ] std
8 8 8
N 4 © 4 o 4
g 0+ E 0~ E 0+
-4 4 44 -4 4
-8 -8 -8
-12 -12 -12
B e e e e e e L L A e o e |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 81216
w17 w21 w25
16 16 16
] stc 1] ste o] stk
8 8 8
g 4 ~ 47 o 4
g 07 g 07 g 07
-4+ 4+ -4+
-8 -8 -8
-12 -12 -12
B e 25 2 e e e e s s s s s o |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 8 1216
wi8 w22 W26
16 — 16
1] stp 15 ] StH
8 8
g 4 © 4
g 0+ E 0~
4 4
8 4 8 -
-12 -12
-16 1 e e s e s st e s |

-1612-8-4 0 4 81216

Filename: IH10T12

- B.19-

-1612-8-4 0 4 81216
w23

(T=1.2



(a) IHO3T14

(b) IHO6T 14

67 sua 57 ste 57 st 27 sta 7 se 187 st
4 4 4 6 - 6 - 6 -
4 _ 4 4 4 4
o2 0 2 o2 o 24 o 2 o 2
g0 g 01 g 07 g 97 g 97 g 97
24 -2 -2 -4 -4 o -4 <
-4 -4 — 4 - -6 -6 -6
4 4 4 £ €] £
6 LI s e | 6 LI e | -6 T T T T B e s e e e e T e e ]
6 -4-202 46 6-4-20 2 46 6 -4-20 2 46 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
wi6 W20 w24 W16 w20 w24
7 ss 57 ste 57 sta 07 ste 7 str 07 st
4 4 4 6 6 - 6 -
4 B 4 44 44 4
85 g4 25 g 5] g 5] S 5]
g 07 g 07 g 07 o g ] a ,(2) ] o g ]
-2 -2 -2 -4 -4 o -4
-4 -4 - -4 -6 - -6 -6
4 4 4 8 - 8 8 -
-6 L B | 6 L R | -6 L | LS e e e e e e e (¢ s o o A A A |
6 -4-20 2 46 6 -4-20 2 46 6 -4-20 2 46 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w17 w21 w25 w17
67 sic 57 ste €7 stk 07 sic 27 se 187 stk
4 - 4 4 6 - 6 - 6 -
i B i 44 4~ 44
) 2 ~ 2 - 2 o 2 ~ 2 - 2
£ 0 $ 0 g0 g 97 g 391 g 9]
2 -2 -2 -4 - -4 o -4 —
-4 /. -4 - -6 — -6 - -6
4 4 4 €] £ €]
-6 LI s e | 6 LI e | -6 T T T T B e e e e e e e T N e
6 -4-20 2 46 6 -4-20 2 46 6 -4-20 2 46 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
wis w22 W26 wi8 w22 W26
67 sto 67 sth 1g ] stbp 1g ] stH
4 - 4 6 6 -
2 24 47 47
< © < 2 o 27
3o 80 g 9] 8 9]
2 2 g 4
4 4 €] <]
6 LN s s | 6 LN s | B e e e e e L
6 -4-20 2 46 6 -4-20 2 46 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w19 w23 w19 w23
Filename: IHO3T14 Filename: IH06T14
16 16 16 16 16 16
5] sta 15 stE 5] s 5] sua 5] st 15 ] st
8 8 8 8 8 8
5 0] g 5] g 5] g 0] - g o] ¢
g 07 g 07 S g 07 g 07 g 07
44 -4+ 4+ 4+ 4+ -4
8 - 8 - 8 - 8 - 8 8
-12 o -12 -12 -12 -12 -12
5L e e e e 1 e e e e e T s s e s e B e e e e e e e L L o o e o |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 8 1216
16 16 16 16 16 16
] stB ] stF ] sty ] ste 1] SstF ] std
8 8 8 8 8 8
g 4 g 4 9 4 N 4 g 4 S 4 - .
g 07 g 07 g 94 g 07 g 07 g 07 4
-4 -4 -4 -4 -4 -4 5
-8 1 -8 -8 1 -8 -8 1 -8
-12 -12 -12 -12 -12 -12
A6 T T T T T 16 1 e e e e N s st e s | -16 1 e e e T s e e e s s A L LI B |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 81216 -1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 81216
w17 w21 w25 w17 w21 w25
16 16 16 16 16 16
4 StC 1 stc 1 | StK 1 stc 1] Sste 1 ] StK
8 8 8 8 ' 8 8
g 5] 5 o] 2 0] g o] 5 o] 2 0]
g 07 g 07 g 07 g 07 g 07 F 07
4+ -4+ 4+ -4+ -4 . -4 g
8 - 8 - 8 - 8 - 8 8
-12 -12 -12 -12 -12 -12
B e 2 e e L s s s s s e | B e 25 2 e e e e s s s s s o |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 8 1216
wis w22 W26 wi8 w22 W26
16 16 — 16 — 16
1] stp 1y ] StH 1] stp 15 ] StH
8 8 8 8
g 0] g o] g 0] g 5]
e 0~ g 0+ g 0 - (] g 0~
4 -4 4 e 4
-8 1 -8 -8 -8 1
-12 -12 -12 -12
A6 T T T T T 16 LI B | -16 1 e e s e s st e s |

-1612-8-4 0 4 81216
w19

Filename: IH10T14

B.16

-1612-8-4 0 4 81216
w23

-B

-1612-8-4 0 4 81216

Filename: IH12T14

.20-

-1612-8-4 0 4 81216
w23

(T=14 )



(a) IH04T16

67 sua 67 ste 67 st
4 4 4
24 2+ 24
S o S 04 3 04
o a o
-2 24 24
4 - 4 4
6 LI s e | 6 LI e | -6 T T T T
6 -4-202 46 6-4-20 2 46 6 -4-20 2 46
wi6 W20 w24
7 ss 57 sur 57 sts
4 - 44 4
24 2 24
S 04 S o 204
o o o
-2 -2 -2
-4 4 -4
-6 L B | 6 L R | -6 L |
6 -4-20 2 46 6 -4-20 2 46 6 -4-20 2 46
w17 w21 w25
67 stc 57 sie 67 stk
4 - 4 4
2+ 2 24
S 04 S o 2o+
o a [«
24 24 24
4 4 4
-6 LI s e | 6 LI e | -6 T T T T
6 -4-20 2 46 6 -4-20 2 46 6 -4-20 2 46
wis w22 W26
67 sto 67 sth
4 - 4
24 2
S o4 S o4
o o
24 24
4 4 -
6 LN s s | 6 LN s |
6 -4-20 2 46 6 -4 -2 0 2 46
w19 w23
Filename: IH04T16
16 16 16
5] sta 15 stE 5] s
8 8 8
L4 o 4 > 41 e
g 07 g 07 g 07
4 44 4 -
-8 -8 8
-12 o -12 -12
5L e e e e 1 e e e e e T s s e s e
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216
16 16 16
] stB ] stF ] sty
8 8 8
g 4 © 4 o 4
g 27 g 07 g %7
-4 -4 -4
-8 1 -8 -8 1
-12 -12 -12
B L e e e e L L LA o o o |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 81216
w17 w21 w25
16 16 16
1] stc ] ste o] stk
8 8 8
8 4 - ~ 4 o 47
g 07 g 07 g 07
4+ -4+ 4+
8 -8 8
-12 -12 -12
B e 2 e e L s s s s s e |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216
wis w22 W26
16 16 —
1] stp 1y ] StH
8 8
s 47 w 4
g 27 g 07
4 4
8 4 8
-12 -12
A6 T T T T T 16 LI B |

-1612-8-4 0 4 81216

Filename: IHO9T16

B.16

-1612-8-4 0 4 81216
w23

P01

P02

P03

P04

(b) IHO6T16

10 10 4 10
2] sta 9] stE 2] st
6 6 o 6
4 - 4 - 4 -
31 g 51 g 51
i ] B 3 0
2 &2 &2
44 44 44
6 6 -6
8 - 8 - -8 -
B e e e e e T e e
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
W16 w20 w24
07 ste J stF 07 st
6 - 4 6 -
44 4 44
24 4 o 2
0+ g =0
2 ] a5
2 ] 2
g ] % -
-8 - 4 -8 -
Lt i o e L e e L s e e |
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w17
7 sie ¥7 ste 07 stk
6 6 o 6
4 — 4 - 4 -
2 - ~ 24 o 2
0 — S 0+ = 0
2 &2 &2
4 4 4
6 | 6 | 6 |
-8 - -8 - -8 -
B e e e e e e e T N e
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
wi8 w22 W26
1g ] stbp 1g ] stH
6 6 o
4 4 -
2 o 27
0+ S 0
2 - o 2 -
2 2
g 6
8 84
B e e e e e L
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w19 w23
Filename: IH06T16
20 20 20
15 4 StA 15 StE 15
10 | 10 3 10 |
g 57 o 5 o 5
g o - 8 o 3 0
5 | 5 5 |
-10 -10 -10
-15 -15 + -15
R4S e e e e s T2 e 20 A |
-201510-5 0 5101520 -201510-5 0 5 101520 -201510-5 0 5 101520
w24
20 4 20 20 4
5] ste 15 ] StF 15 ] st
10 10 * 10 .
5 - 5 54 .4
o~ © o &
S 0 EERE LYY o g o+ *.
54 € 5 SR ol
-10 | -10 | -10 | g
-15 -15 -15
Bt e e e e e e e L o s o |
-201510-5 0 5101520 -201510-5 0 5101520 -201510-5 0 5101520
w17 w21 w25
20 20 20
15 StC 15 15 StK
10 10 10
a 57 s 51 L 5
g 07 g 97 F 0
5 | 5 5 |
-10 -10 -10
-15 -15 + -15
B4 o e A L 2 e e e (% s s s s s o |
-201510-5 0 5101520 -201510-5 0 5 101520 -201510-5 0 5 101520
wi8 w22 W26
20 20
7] stp 7o ] stH
10 | 10 P
g 0] ¢ I
7 n g
& 54 . & 5 \
-10 -10
-15 -15
-20 1 e e e N2 s st s |

-201510-5 0 5101520

Filename: IH12T16

- B.21-

-201510-5 0 5101520
w23

(T=1.6

)



(a) IHO5T18

P01

P02

P03

PO4

P01

P02

P03

P04

10 10 10 4
2] stA 3] stE 9] st
6 6 6 o
44 44 44
51 g8 5] g 5
] 3 0 3 i
2 & 2 &2
4 4 4
6 - 6 - 6 -
-8 - -8 - 8 -
L2 e e 1 e e e T (s
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
wi6 W20 w24
7 sts 07 ste 7 st
6 1 6 6
4 - 4 4 -
2] g 27 g 317
2 4 &2 A & 2
-4 - -4 o -4 -
6 - -6 - 6 -
-8 -8 -8
S e e e e e e e 1 s o o A A |
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w17 w21
7 stc 7 ste 07 stk
6 o 6 6 o
44 44 44
6] 5 61 36
2 & 2 & 24
4 4 4
6 | 6 | 6 |
-8 - -8 - -8 -
B o o e e o e L a R EnEn]
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
wis w22
1g J stp 1g ] stH
6 o 6
4 - 4
2 o 2
04 S 0
2 a 2 -
4 2
g % -
8 8
B e e e e e e
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810
w19 w23
Filename: IHO5T18
20 20 20
2] sta 2] ste 2] su
10 - 10 10
5 - o 54 P o 5 !
0 S 0 e 0+
54 e 5 54
-10 -10 | 10 | Ol
-15 -15 o -15
2% e e e e e e 2 e e e e e T2 s B e
-201510-5 0 5 101520 -201510-5 0 5 101520 -201510-5 0 5 101520
20 20 20
7] suB ] strF 7] sta
10 | 10 | 10 |
g 1 . g g ] 9 g T e
5t I T s T
-10 -10 o 04 °
-15 -15 -15
-20 -20 -20
201510-5 0 5101520
w17
20 20
154 StC 15
10 10
5 F) .5
0 S o
54 5
-10 -10
15 4 -15
A e L e e 2 s s s s o |
-201510-5 0 5 101520 -201510-5 0 5 101520 -201510-5 0 5 101520
wis w22 W26
20 20 o
15 ] stp 15 ] StH
10 | 10 o .
o g8 5]
4 . -
5 Sso
-10 -10 .
-156 -15
20 T T T T 20 LI B |

-201510-5 0 5101520

Filename: IH12T18

B.17

-201510-5 0 5101520
w23

(b) IHO8T18

=
=

=

0~ 0~ 0~
2] stA 2] ste 2 ] st
6 6 ; 6
4 1 4 4 - 4
o 24 o 2 Vi > 2
S 04 o« S 0+ 8 S 0 L
2 2 2 .
2 2 2]
2 2 2
10 ST 10 A L0 A e
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
W16 w20 w24
07 se BT sur 7 st
6 | 6 | . 6 | .
4 - 4 - 4
o~ 2 © 2 o 2
S 0 S 0 o 0 #
&2 &2 ] & 2
-4 - -4 -4
6 - 6 | 6
8 - -8 8.
L% e s e L et o
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w17
_ . a .
lg, st.C 13, StG, i 18,
6 | 6 | 6 |
4 4 4 o 4
g 51 ° 5 31 257
g 37 . g 27 & 2]
%] 3 4
6 - 6 | 6
-8 - -8 -8
2L e e L e 1 e e
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
wis w22 W26
®7 Wstn ¢
6 6
4 4 4 4
g 81 g 51
3 04 2 54
T 5 T 5
g 4 .
6 - -6
8 8
B e e e T e
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
wi9 w23

Filename: IHO8T18

- B.22-

(T=1.8

)



(a) IHO3T20

67 sua 67 ste 67 st
4 - 4 4 -
24 2+ 24
= 8 04 3 04
a a o
-2 7 -2 -2
4 - 4 4
6 LN s s | 6 LN s | 6 LN s |
64202 46 6-4-20 2 46 6420246
W16 w24
7 sue 57 st 67 sts
4 - 4 - 4 -
2 24 2
8 ] 25 S5
o o o
-2 -2 -2
-4 - -4 -4 -
6 L B | 6 L R | 6 L |
6 -4-202 46 6 -4-20 2 46 6 -4-20 2 46
w17 w21 w25
67 stc 57 sie 67 stk
4 - 4 4 -
2 o 24 2
S 0+ S 0 20+
o a o
-2 -2 -2
-4 -4 -4
6 LN s s | 6 LN s | 6 LN s |
64202 46 6-4-20 2 46 64202 46
w18 w22 W26
67 sto 67 sth
4 o 4
2 24
S o4 S 04
o o
24 24
44 4 -
6 L S -6 LN s |
6 -4-20 2 46 6 -4-20 2 46
w19 w23
Filename: IHO3T20
16 16 16
1] stA 1] StE 1] st
8 8 1 8
g 4 4 9 4 4 o 47
g 07 g 07 g 07
44 -4+ 4+
-8 | -8 . -8 ’
-12 4 -12 -12
L e e e e e L e e e e e T s s s s e
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216
16 16 16
] ste o] stF ] std
8 8 8
o 47 Q 44 = a4, 3
2 0~ g 0+ x 0 .
4 "3 -4 | -4 '
-8 | -8 | . -8 |
-12 -12 -12
B L e e e e e L L LA o o o |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 81216
w17 w21 w25
16 16 16
14 StC 12 | 12
8 8 1 8
8 4 4 ~ 4 o 47
g 07 g 07 g 07
44 . 4 4 -
-8 -8 - -8
-12 -12 -12
B e 2 e e L s s s s s o |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216
w18 w22 W26
16 16
1] stb 15 ] stH
8 8 .
Lo Y ]
g 07 - g 07
4 4 d
-8 -8 *
-12 -12
A6 T T T T T 16 LI B |

-1612-8-4 0 4 81216

Filename: IH10T20

B.18

-1612-8-4 0 4 81216
w23

(b) IHO6T20

27 sta 7 se 187 st
6 1 6 6 7
4 - 4 - 4 -
o 2 w 2 - . g -
S 0 S 0 A 3 54
T 5 T 5 T 5]
44 44 44
-6 -6 -6
8 - 8 - -8 -
B e e e e e £ e e (O LA L e |
-108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810
wie W20 w24
07 ste J stF 07 st
6 B 6
44 4 44
o 24 1 s 24
S 0 B S 04
5] 4 a5
a4 ] 2
g ] % -
-8 - 4 -8 -
LS I o o e | L e L s e e |
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w17
7 ste ¥ ste 07 stk
6 1 6 6 1
4 — 4 - 4 -
- 2 ~ 24 o 2
S 04 S 0+ = 0
T 5] T 5 a5
4 4 4
-6 6 -6
-8 - 8 -8 -
B e e s e e e T e e e e
-108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810
wis w22
1g ] stp 1g ] stH
6 o 6 o
4 4 4 4
< 24 o 2
S 0 S 0
o 2 4 o 2 4
a4 2
g 6
8 84
B e e e e e L |
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w19 w23
Filename: IH06T20
20 20 20
2] sua 2] se 2] s
10 . 10 q 10
s 51 . 5 5 o 5
g 97 g 97 g 07
-5 4 d -5 . -5 4 4
10 o 10 . 10 - -
-15 -15 + -15
R4S e e e e s s T2 e 20 A |
-201510-5 0 5101520 -201510-5 0 5 101520 -201510-5 0 5 101520
20 4 20 20 4
] sus =] 7] sta
10 10 10 )
g 0] Y8 o] 2 0
801 o g 5] 2001
-5 5 -5
-10 o S -10 o -10 o
-15 -15 -15
B2t e e e e e e e A |
-201510-5 0 5101520 -201510-5 0 5101520
w17 w25
20 l
] stc ]
10 1
2 o ]
g 07 7
5 5 -
-10 | { B
-15 -
B4 e e A L 2 e e e (% s s s s s o |
-201510-5 0 5101520 -201510-5 0 5 101520 -201510-5 0 5101520
wis w22 w26
20 o 20
15 St.D 15
10 10
< 5 o< 5
S 0 S 0
5 5
-10 -10
-15 -15
-20 L e e e N2 st e s e |

-201510-5 0 5101520

Filename: IH13T20

- B.23-

-201510-5 0 5101520
w23

(T=2.0

)



(8) RHO2T08

4 4 4
3] sta 3] StE 3] st
24 2 24
L1 o1 o 1
g 97 g0 g 97
14 1 -1
2 4 -2 -2
-3 4 -3 -3
e e s e e e s e s e e AT T T T T T
-4-3-2-101234 -3-2-1012314 -4-3-2-101234
wi6 w20 w24
4 - 4 4 -
2] stB 3] stF 3] sty
2 4 2 24
8 14 © 1 o 1
£ 01 Q0 S 04 '
14 Bl 1+
2 2 2
-3 -3 -3
2 B s | 2 e e e e | B T B B e |
-4-3-2-101234 3-2-101234 -4-3-2-101234
w17 w21 w25
4 4 4
2] stc 3] ste 5] stk
24 2 24
g 1] 5! L1
g 07 g0 70
14 1 -1
-2 4 -2 -2
-3 -3 -3
AT T T T T T s e s e e AT T T T T T
-4-3-2-101234 -3-2-1012314 -4-3-2-101234
wis w22 W26
4 - 4
2] stD 3] stH
2+ 2
< 14 © 1
g0 g0
14 1
2 2
-3 -3
AT TTT T T T L e e
-4-3-2-101234 3-2-101234
w19 w23
Filename: RH02T08
67 sua 67 ste 67 st
4 - 4 4 -
24 2 24
S o S0 2 o
a a o ’
2 2 2
4 - 4 4
6 L s B | 6 L R | -6 L |
6 -4-20 2 46 4 -2 0 2 4 6 6 -4-20 2 46
wi6 w20 w24
67 se 57 st 67 sts
4 - 4 4 -
24 2 2
o © o
g 0 8o 2 o0 ’
-2 -2 -2
-4 -4 -4
6 LN s s | -6 LN s | 6 LN s |
6 -4-20 2 46 420 2 46 6 -4-20 2 46
w17 w21 w25
67 stc 57 ste 67 stk
4 - 4 4 -
2+ 2 24
@ ~ -
8 01 go § 01 ’
2 4 2 2 4
44 -4 44
-6 LI s e | 6 LI e | -6 T T T T
6 -4-20 2 46 4 -2 0 2 4 6 6 -4-20 2 46
wis Wi W26
67 sto 67 sth
4 - 4
24 2
S 04 S o '
o o
2 2
-4 -4
6 LI -6 LN s |

w19

Filename: RH04T08

B.19

(b) RHO3T08

4 5 4 5 4 5
3] sta 3] StE 3] st
2 2 o 2
o1 0 1 » 11
S 0 S 0 ’ S 0+ '
-1 -1 4 -1
2 - -2 - -2
-3 4 -3 4 -3 4
AT T T T T T B e e e e | s e s e e
-4-3-2-101234 -4-3-2-101234 -4-3-2-101234
W16 W20 w24
44 44 44
3] stB 3] StF 3] st3
24 2 24
1 1 1
o~ © o
g 9 g 97 0 [ ]
1 -1 1
2 2 - 2
-3 | -3 - -3 |
2 s e e e | ATT T T T T 2 s e e e |
-4-3-2-101234 -4-3-2-101 234 -4-3-2-101234
w17 w21 w25
4 5 4 5 4 5
3] stc 2] ste 3] stk
24 2 2
14 14 14
o ~
8 0 S 0+ S0
EL-17 ’ 11_17 ’ EL-17 '
2 2 2
-3 4 -3 4 -3 4
s e s e e B e e e e | s e s e e
-4-3-2-101234 -4-3-2-101234 -4-3-2-101234
wis w22 W26
4 4
3] stp 3] stH
24 2
1 1
< @
S 0 S 0
a ] ] .
24 2 4
34 3 4
L e e AT TTT T T T
-4-3-2-101234 -4-3-2-101 234
w19 w23
Filename: RHO3T08
27 sta 7 se 187 st
6 1 6 6 7
44 44 24
o 2 w 2 - > 2
2 97 g1 | 891 F
-4 -4 - -4
6 - 6 - 6 -
-8 | -8 | -8 |
"% e e e e £ e e e e (s o A A A |
-108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810
wie W20 w24
07 ste 7 str 07 st
6 1 6 6 1
4 — 4 o 4
o 27 ©o 2 o 27
g 9 g 91 § 94 f
-4 o -4 - -4 o
-6 | 6 | -6 |
8 - -8 -8
B e e e e L e e e et
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w17 w21 w25
7] stc ] ste 07 stk
6 | e 6 |
44 4 4
o 2 . o 2
L ] 51 4
a4 ] ]
6 ] g
8 ] 8
L i o o s e | (2 e T s s e e |
-108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810
wis w22 w26
13: st.D 12: St.H
6 o 6
4 4 4 4
< 2 2 2
B 2] ORI |
-4 o -4 -
,gf ,g,
B e e e e e L |

-108-6-4-20 2 4 6 810

Filename: RHO6T08

- B.24-

-108-6-4-20 2 4 6 810
w23

(T=0.8

)



(8) RHO2T10 (b) RHO4T10

47 sta 47 ste 47 st 67 sua 67 ste 67 st
34 3 3 4 - 44 4 -
24 24 24 5 5 5
g0 25 2 5] g 8 2
g 0 g 0 g 0 g 04 g 0 g 0
1 -1 -1 24 24 24
2 2 2
-3 1 -3 -3 -4 -4 -4
-4 L A O B I B | -4 T T T T T -4 L N B B B B | -6 T T T T T 1 -6 T T T T T 1 -6 T T T T T 1
432101234 432101234 432101234 6-4-202 46 6420246 6-4-20 2 46
w16 w20 w24 w. W20 w.
‘;: St.B ‘3‘: StF ‘31: st.J 57 suB 57 sur 67 st
4 - 4 4
24 2 - 24 N ) i
g 14 14 g 11 « © °
S o+ S 04 T 0 S 0 2 0 = 0
-1+ -1 -1+ 2 -2 -2
2 2 2
34 34 34 4 4 4
2 B s | 2 s e e e | B T B B e | 6 L 6 L | 6 L
432101234 432101234 432101234 6-4-202 46 6420246 6-4-20 2 46
w17 w21 w25 w17 w21 w25

st.C St.G St.K

P03
bbbk ornwa
L

P07

hAbbhornvesa
L

1
MR oRrNw
L

P03
S A bonso
TR R R

PO7
S A Nornso
TR B R

P11
S A dbonso
TR R R

-1
-3
-4 T T T T T T T T T -4 L L T T T T T 1 T T T T T 1 T T T T T 1
432101234 432101234 432101234 6420246 6420246 6420246
wi1g w22 w26 w18 w22 W26

St. D

P04
Lk orNvws
| Y Y I |

08
NP OoORNWA
I I O I B |
%]
I
P04
Adbonvso
I I |
@
o
P08

»> A MO NSO

| I S B}
%]
\:

-1
-3
AT TTT T T T L e e -6 L s B | L s s |
432101234 432101234 642002 46 6420246
w19 w23 w19 w23
Filename: RH02T10 Filename: RH04T10
07 sta 87 ste 7 st 27 sta 7 se 187 st
6 6 7 6 6 1 6 6 7
4 - 4 - 4 - 4 - 4 - 4 -
= g* 0 g* 2 2 o 24 o 2 > g—
) 4 3 m 3 0+ S 04 8 o4 3 ]
T 5 T 5] / T 5 , T 5 T 5 T 5]
-4 - -4 -4 - -4 -4 - -4
6 -6 6 6 6 -6
-8 | -8 | -8 | -8 | -8 | -8 |
L2 e e 1 e e O s et o "% e e e e X e e e (s o A A
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810
w16 w20 w24 wie W20 w24
7 sts ¥ ste 7 st 07 ste 7 str 07 st
6 6 1 6 6 1 6 6 1
4 4 4 4 4 4 4 4 4 4 4 4
o 2 © 2 o 21 ~ 2 © 2 o 2
S 04 S 0 = 04 S 04 8 o4 S 04
& 2 / & 2 , & 2 & 2 & 2 & 2
44 44 44 44 44 44
-6 -6 - -6 -6 - -6 -6 -
-8 -8 — -8 -8 — -8 -8 —
B e e e e e e e e e e L e | B e e e e L e e e e et e e
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810
w17 w21 w25 w17 w21 w25
7 stc ¥ ste 07 stk 7] stc J ste 07 stk
6 6 | 6 6 | e 6 |
4~ 4+ 4~ 4+ g 4+
o 2 ~ 2 o 24 o 2 . o 2
s 0 - S 04 = 0 - S 04 | = 04
T 5 T 5] a5 T 5] ] a5
-4 -4 -4 -4 . -4
6 -6 6 -6 B -6
-8 | -8 | -8 | -8 | e -8 |
O AT r T 0 g O T L i o o s e | (2 e T s s e e |
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810
w18 w22 W26 wis w22 w26
1g J stp 1g 7 stH 1g ] stp 1g ] stH
6 o 6 o 6 o 6
4 4 4 4 4 4 4 4
357 g 5] g 5] g 5]
&2 / &2 A &2 A &2
4 4 44 44 44
6 | -6 | -6 | 6 |
-8 -8 -8 -8
B e e e e e e e B e e e e e L
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810
w23 w23
Filename: RHO5T10 Filename: RHO6T10

B.20 (T=1.0 )

- B.25-



(8) RHOBT12

07 sta 87 ste 7 st
6 6 6 o
44 44 44
g 8] g 57 g 5] g
& 2 o2 / &2 o o
4 4 4
6 - 6 - )
-8 - -8 - 8 -
L2 e e 1 e e e T (s
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w16 W20 w24
7 sts 07 ste 7 st
6 6 6
4 - 4 4 -
8 5] 8 5] S 57 Y 8
o 2 4 o 2 4 o 2 4 o
-4 - -4 o -4 -
6 - -6 6 -
-8 -8 -8
S e e s e e 1 s o A A
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w17 w21
¥ 7 stc 7 ste 07 stk
6 o 6 6 o
44 44 44
g8 51 / 5 57 g 51 2
T 5 T 5] a5 a
4 4 4
e g %
8 - -8 - 8 -
B o o e o o e L A aEEEnEn]
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
wis w22 W26
13 J stp 1g 7 stH
6 o 6
4 4
g 81 RN s
o 2 4 o 2 4 o
4 2
g % -
8 8
B e e e e ¢ e
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w19 w23
Filename: RHO6T12
16 16 16
] stA 1] StE ] st
8 8 8
44 4 - 4 4
o 0 o
g o4 goq / g o1 }
-4 -4 -4
-8 1 -8 -8 1
-12 o -12 -12 o
e e e e e e e £ e L L o o o |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216
16 16 16
12 St.B 12 4 St.F 12 St.J
8 8 8
44 44 44
o © o
S 04 S 04 < 04
& 4 & 4 & 4 ’
8 4 -8 o 8 4
-12 12 o -12
B e e e e e 5 s e e e T s e st s s |
-1612-8-4 0 4 81216 -1612-8-4 0 4 81216 -1612-8-4 0 4 81216
16 16 16
] stc L ste 1] StK
8 8 8
9 4 - ~ 47 4 4 -
g 07 g 07 g 04
-4 4 -4
-8 -8 -8
-12 o -12 -12 o
2L e e e e e £ e e e e e e T s s B e s o |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216
wig w22 w26
16 16
] sto 1 ] stH
8 8
4 4
< ©
5 o] goi 4
44 4
8 8
-12 12 o
A6 T T T T T T (16 LI B |

-1612-8-4 0 4 8 1216
w19

Filename: RH10T12

B.21

-1612-8-4 0 4 8 1216
w23

(b) RHOST12

27 sua 27 s 279 s
8 8 8
4 4 4 -
0| 8 o+ V4 3 o
-4 -4 -4
-8 o 8 4 -8 o
-12 T T T T 12 L e B 2 T T T T
-12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12
W16 w20 w24
27 ss 27 s 27 sy
8 8 8
4 4 - 4
0 § 04 E 0 ,
-4 4 -4 -4 4
-8 -8 -8
-12 L e e e s 4 T T T T 12 L |
-12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12
w17 w21 w25
27 sic 29 si6 29 stk
8 8 8
4 — 4 4 -
~ “
04 / S 0 S0
-4 -4 - -4
-8 o 8 4 -8 o
-12 T T T T -2 L e R 2 T T T T
-12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12
wi8 w22 W26
279 sp 29 51
8 8 4
4 4 -
@
0 S 0+ ’
4 44
8 8 -
-12 T T T T 12 L s B |
-12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12
w19 w23
Filename: RH08T12
16 16 16
] stA 1] StE o] st
8 8 8
— 4 wn 47 (=] 47
g 07 g 07 g 07
-4 -4 -4
-8 | -8 | -8 |
-12 -12 -12
B e e e e e e B s e e e s |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 8 1216 -1612-8-4 0 4 8 1216
w16
16 16 16
12 4 St. B 12 St.F 12 4 St.J
8 8 8
o 44 < 44 o 4
g 97 g 27 g 07
-4 o -4 o -4 o
-8 o 8 4 -8 o
12 o -12 12 o
BT s e e U e e e e e s e st e s |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 81216
16 16 16
] stc ] ste 1] stk
8 8 8
w 47 o 4 L 4
g 07 g 07 g 07
-4 -4 -4
-8 | -8 | -8 |
-12 -12 o -12
B e e e e e L L A o e o |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 8 1216
w18 w22 w26
16 16
] stb 1 ] StH
8 8
s 44 o 4 ,
g 27 g 27
4 44
8 8
12 o -12
-16 Lt e et e T s st s |

-1612-8-4 0 4 8 1216
w19

Filename: RH12T12

- B.26-

-1612-8-4 0 4 8 1216
w23

(T=1.2

)



B.21( )

PO1

P02

P03

P04

(6) RH14T12

25 — 25 25 4
2] sta 23] stE 237 st
15 15 + 15
10 | 10 | 0 10 |
5 - - o 5 ? > 5 ,
0 o 0 S 0
23] g 27 g 2
-10 -10 -10
-15 -15 -15
-20 -20 -20
B2 e e e e e e e e e 2t e |
282015105 0 51012025 2820151050 5101205 282015105 0 5101205
W16 w20 w24
27 sus 27 str 27 sta
15 | 15 | 15 |
10 10 10
5 o © 5 o 5 I
0 | S 0+ =0
5 & 5 & 5
-10 -10 -10 ]
-15 -15 o -15
20 o 20 o 20 o
B e 2 e e e 2 s B o A A |
-282016105 0 510152@5 -282016105 0 51015225 -282016105 0 51012®@5
w17 w21 w25
25 7 25 25 7
2 ] stc % ] ste 257 stk
15 15 15
10 | 10 | 10 |
SR IS RE
i 5 ] 3 04
-5 & 5 & 54
-10 -10 -10
-15 o -15 o -15 o
-20 -20 -20
B2 e e e e 2 e e e e 2t e |
282015105 0 5101205 2820151050 51012025 282015105 0 5101205
wi8 w22 W26
257 stp 2] stH
15 | 15 |
10 10
5 o o 5
o4 S 0 A {
5 & 5+
-10 -10
-15 -15
20 4 20 o
BT 2
-282016105 0 510152@5 -282016105 0 5101525
w19 w23

Filename: RH14T12

- B.27-

(T=12



@

P02 PO1

P03

=
SIS

P04

2
-4

-10

Filel

(©

16
12

P01

-4

-8
12
-16

16
12

P02

-4

-8
12
-16

16
12

P03

-4

-8
12
-16

16
12

P04

-4
-8

-16

RHO04T14

3 10 10 4
J sta 8 ] StE 8 ] sti
] 6 - 6 4
] 24 a4
] g 5] g g
] T 5] T 5 a
] a7 4
] g e
] 8 8
L e T s o e e e £ e e
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810
w16 w20 w24
J stB 07 ste 7 st
] 6 - 6 4
] 24 4
] R 4 21/ 3
7] T 5 a5 a
4 4 | 4 4
] % - 6
- -8 -8
L e L o e e e
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w17 w21
J stc ¥ ste 07 stk
] 6 - 6 4
] 4 4
] 5 27 g 3] 3
] T 5] a5 a
] a7 4
] g g
] 8 8
L e T s o e e £ e e
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810
w18 w22
_ 10 4
| SstD 8 - St.H
] 6
] 24
] g 5] 3
_ o 2 4 o
] a4
] % -
] 8
1 e T st |
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w19 w23
name: RH04T14
3 16 16
7 sta 1] StE 1] st
B s - 8 -
7 8 47 (= 47 -
] g 07 g 97 g
B 4 4 4
- -8 -8
- -12 -12
L2 Lt e e e e 1t e e o e
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216
1 16 16
7 stB o] stF ] std
g 8 8 a
7 © 4 o 41 o
] g 07 g %7 g
B 4 - 4 -
E -8 | -8 | o
- -12 -12
L e et e T e e e e e e 1 e s e o
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 8 1216 1612-8-4 0 4 81216
w17 w21 w25
3 16 16
| stc 1 stG 1 St.K
E 8 | 84 »
] 5 o] 2 0] g
7 g 07 ' g 04 a
- -4+ 44 8
- -8 -8
1 -12 -12
L2 2 e L s s e s e s e T 1 s s s o
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216
w18 w22 W26
_ 16 -
7 sto 15 ] stH
B 8
7 o 4 <
] g 07 g
B 4
B 8 -
B 12 -
L e e et e A ] LI B |

-1612-8-4 0 4 81216

Filename: RH08T14

B.22

-1612-8-4 0 4 81216
w23

(b) RHO6T14

12

12

b b o s oo

20
15
10
5

0
-5
-10
-15
-20

-10
-15
-20

7 osta 27 s 279 s
8 8

4 4 44

0 =Y
- 8 o 3 o
- 4 - 4
- 8 8

T T T T 12 L e B 2 T T T T
-12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12
W16 w20 w24

7 ste 27 s 27 sy
- 8 - 8 -
- 4 4 -
- S o4 S 04

o o
- 44 44
- 8 - 8 -

L e e e s 4 T T T T 12 L |
-12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12
w17 w21 w25

7 stc 29 si6 29 stk
B 8 81,
- 44 44
~ o .
- 5 o 2 o
- 4 - 4
- 8 8
T T T T -2 L e R 2 T T T T
-12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12
18 w22 W26
7] stp 27 stm
- g
- 4 -
- 8 o
o
- 4
- 8 -
T T T T 12 L s B |
-12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12
w19 w23
Filename: RHO6T14
- 20 20
7 stA 2] se 2] s
E 10 | 104 o
- o 5 - o 5
n ' o 0 g 07
- 5 - 5 -
- -10 + -10
B .15 - -15 |
L, 2 e 2 e e e e e 2t e e e
-201510-5 0 5101520 -201510-5 0 5 101520 -201510-5 0 5 101520
| 20 20 4
7 ste o] strF 7] sta
— 10 10
— © 5 4 ‘ o 54
] 0 01
| -10 . -10
— -15 -15
L e et e T2 e e e s e 1 e e s e o
-201510-5 0 5101520 -201510-5 0 5101520 -201510-5 0 5101520
w17 w21 w25
- 20 . 20
| stC 15 St. G 15 St. K
— 10 10
] 5 o g 5 L
| [ 5 o 5 "
- -10 -10
- -15 -15
L2 2 e T4 s e s s e s 2l s e o
-201510-5 0 5101520 -201510-5 0 5 101520 -201510-5 0 5101520
wi8 w22 W26
- 20 o
7 sto 2o ] stH
- 10
- 5 |
@
] y 2 5] |
- 5
- 10
- 15 -
L e e e N2 st e s e |

-201510-5 0 5101520

Filename: RH10T14

- B.28-

-201510-5 0 5101520
w23

(T=14 )



B.22( )
(T=14

)

PO1

P02

P03

P04

(6) RH12T14

25 — 25 25 4
2] sta 23] stE % st
15 15 + 15
10 | 10 | 10 |
5 - 0 54 » 5 g
0 o 0 S 0
5 - & 54 (J & 5
10 o -10 o ¢ -10 o
-15 -15 -15
-20 -20 -20
B2 e e e e e e e e e 2t e |
282015105 0 51012025 2820151050 5101205 282015105 0 5101205
W16 w20 w24
27 sus 27 sl 27 sta
15 | 15 | 15 |
10 10 10 H
5 o © 5 o 5
0 | S 0 \ =0
-5 | é & 54 54 .t
-10 -10 -10
-15 -15 o -15
20 o 20 o 20 o
B e 2 e e e 2 s B o A A |
-282016105 0 510152@5 -282016105 0 51015225 -282016105 0 51012®@5
w17 w21 w25
25 7 25 25 7
20 4 stc % 50 J stk
15 15 15
10 | 10 | 10 |
‘] 2k RE
i S o4 o4 04
-5 & 5 & 54 $
-10 o -10 o -10 o *
15 4 -15 - -15 o
-20 -20 -20
B2 e e e e 2 e e e e 2t e |
282015105 0 5101205 2820151050 51012025 282015105 0 5101205
wi8 w22
25 25
53 ] stp R stH s
15 | 15 |
10 10
5 o o 5 ®
0 — S 0+
5 - & 54
-10 -10
-15 -15
20 o 20 o
BT 2
-282016105 0 510152@5 -282016105 0 5101525
w19 w23

Filename: RH12T14

- B.29-



(8) RHO3T16

67 sua 67 ste 67 st
4 - 4 4 -
24 2+ 24
= 8 04 3 04
a a o
2 4 2 -2 -
4 - 4 4
6 LN s s | 6 LN s | 6 LN s |
6 -4-20 2 46 6 -4-20 2 46 6 -4-20 2 46
16 W20
7 sue 57 st 67 sts
4 - 4 - 4 -
2 24 2
S 04 S o 204
o o o
-2 -2 -2
-4 -4 -4
6 L B | 6 L R | 6 L |
6 -4-202 46 6 -4-20 2 46 6 -4-20 2 46
w17 w21 w25
67 stc 57 sie 67 stk
4 - 4 4 -
2 o 24 2
S 0+ S 0 20+
o a o
-2 - 2 -2 -
-4 -4 -4
6 LN s s | 6 [ e | 6 LN s |
6 -4-20 2 46 6 -4-20 2 46 6 -4-20 2 46
w18 w22 W26
67 sto 67 sth
4 o 4
2 24
S o4 S 04
o o
24 24
44 4 -
6 LN s s | -6 LN s |
6 -4-20 2 46 6 -4-202 46
w19 w23
Filename: RHO3T16
10 10 10 4
9] stA 9] StE 8 ] sti
6 6 7 6
4 - 4 - 4 -
2 2 0 24 g 2 -
a _g: a g: a _g:
-4 -4 -4
6 -6 6
-8 | -8 | -8 |
£ 1 e e e e e 1 e B B
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810
w20
7 sts ¥ ste 7 st
6 6 1 6
4 4 4 4 4 4
N 2 © 27 =) 2
g 91 g 91 & 91
4 4 4
6 | -6 | 6 |
8 - -8 -8 1
B e e e e e e e e e e L e |
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w17 w21 w25
¥ stc 7 ste 07 stk
6 6 1 6
4 - 4 - 4 -
o 2 > 2+ = 2
a _g: a g: o _g:
-4 -4 -4
6 -6 6
-8 | -8 | -8 |
O AT r T 0 g O T
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810
w18 w22 W26
12: St.D 13: St.H
6 o 6 o
4 4 4 4
3 2 w 27
o 7(2): g ,g:
4 2
g % -
8 8
B e e e e e e e

-108-6-4-20 2 4 6 810

Filename: RH10T16

B.23

-108-6-4-20 2 4 6 810
w23

(b) RHO6T16

27 sua 27 s 279 s
8 4 8 4
44 Bl 44
S o4 3 o4 3 o4
a 0 o a
4 | -4 -4
-8 o 8 4 -8 o
-12 T T T T 12 L e B 2 T T T T
-12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12
W16 w20 w24
27 ss 27 s 27 sy
8 8 8
4 4 4
S o S o4 S o4
g o o o
4 4 4
-8 8 -8
-12 L e w4 T T T T 12 L |
-12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12
w17 w21 w25
27 sic 29 g6 29 stk
8 8 8
4 — 4 4 -
8 o S oA g o
a o o
-4 -4 -4
-8 o 8 4 -8 o
-12 T T T T 12 L e R 2 T T T T
-12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12
wi8 w22 W26
27 sip 27 stm
8 8 4
4 4 -
s g 4
4 44
8 8 -
-12 T T T T 12 L s B |
-12-8 -4 0 4 8 12 -12-8 -4 0 4 8 12
w19 w23
Filename: RHO6T16
27 stA 27 stE B st q
15 15 15
10 | 10 10 |
- 57 ‘ w 57 3 g 7
S o4 S o4 3 0
g 27 g 27 t g 27 P
-10 -10 4 -10
-15 o -15 o -15 o
-20 -20 -20
5= e 2 e e s A A |
282016105 0 51012025 282016105 0 51012@5 282016105 0 5101R®@5
W16 w20 w24
27 sus 27 st ® 227 sta
15 15 y 15
10 10 10
~ 54 ! © 5 o 54
o 0 - (<] 0 - - 0 - \
o 5 - o 5 - o 5 -
-10 o -10 o -10 o B
-15 -15 o -15
-20 -20 -20
B2 e e e e e e e et e 2 it o |
-282015105 0 51012@5 -2820161050 5101525 -282015105 0 51012®@5
w17 w21 w25
25 25 e 25
20 4 StC 20 4 St GEY 20
15 15 by 15
10 | 10 | = 10 |
g 21 f 5 51 4 =T
& 5 & 5 & 5
-10 -10 -10
15 -15 o -15 o
-20 -20 -20
R e e e 2B B B B B e e D L R |
282616105 0 51012025 282016105 0 51012®@5 282016105 0 5101R®@5
wi8 w22 W26
25 4 25
%0 4 stD 20 4
15 | . 15 |
10 . 10
< 5 o 57
S 04 S 04
o 5 - o 5 -
-10 o -10 o
-15 -15 o
-20 -20
3= e e e e e s |
-282015105 0 51012@5 -282016105 0 5101525
w23

Filename: RH14T16

- B.30-

(T=1.6

)



(8) RHO4T18

07 sta 87 ste 7 st
6 6 7 6
44 44 44
o 2 o 2 o 2
o 0 - o 0 - o 0
T 5 T 5] ' T 5
-4 -4 -4
6 - 6 - 6 -
-8 | -8 | -8 |
L2 e e 1 e e e T (s
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810
w16 w20 w24
7 sts 07 ste 7 st
6 6 7 6
4 4 4 -
o 2 © 27 o 2
S 0+ S 0 S 04 l
o 2 4 o 2 4 o 2 4
-4 - -4 o -4 -
6 | -6 | 6 |
8 - -8 -8 1
S e e s e e 1 s o A A
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w17
¥ 7 stc 7 ste 07 stk
6 6 1 6
44 44 44
o 2 ~ 2 o 24
S 0+ S 04 = 0
T 5 [} T 5] a5
-4 -4 -4
6 -6 6
-8 | -8 | -8 |
B o o e o o e L A aEEEnEn]
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810
w18 w22 W26
1g J stp 1g 7 stH
6 o 6 o
4 4
s 23 g 27
o 2 4 o 2 4
4 2
g % -
8 8
B e e e e ¢ e
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w19 w23
Filename: RH04T18
25 25 25
200 sta %0 ] stE 537 st
15 4 15 15
10 10 | 10
g 51 8 57 ) g 51 )
Bl - Bl .
T 5 T 5] [ 1
-10 4 -10 -10
-15 -15 o -15 o
-20 4 -20 -20
2 e e 2 e e 2 s e e
282015105 0 51012®@5 282016105 0 51012025 262016105 0 5101R2®@5
w16 w20 w24
27 sts 27 str 27 st
15 15 | 15
10 10 10 ?
~ 5 © 5 o 5 ).
S 04 S 04 = 04
£ 5 £ & 5] a5 d
-10 o -10 o -10 o
-15 -15 -15
20 | 20 20
B2 e e e e e e e e e e 2 i e |
-282016105 0 510122®@5 -282018105 0 51012025 -2820161050 5101225
w17 w21 w25
27 stc 27 ste ] stk
15 15 1
10 | 10 | Bl
® 5 ~ 5 . Bl
s 0 - S 04 - .
& 5 / & 5 -
-10 -10 - e
-15 o -15 o Bl
20 20 e
A o o e e e O I N TTTTT T T
262015105 0 51012®@5 282016105 0 51012025 262016105 0 51012®@5
w18 w22 W26
gg ] stp gg J stH 4
15 | 15 |
10 10 !
28] g2 5] /
T 5 [ [
-10 o -10 o v
-15 -15
-20 -20
B3 e e e e e e i e

-282016105 0 510152025

Filename: RH12T18

B.24

-282015105 0 5101205
W2

(b) RHOST18

16 16 16
5] sua 5] st l 15 ] s
8 8 M 8 -
) .
o 4 9 4 - o 4
g 09 g 04 , g 01 .
-4 -4 4
-8 8 -8
-12 -12 -12
B e 2 2 e e e s s s s s o |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 8 1216
W16 w20 w24
16 16 16
1] stB o] stF 1] sta
8 8 - 8
44 4~ 44 o !
I 0+ g 0 - S 0 - /
) ]
&4 &4 ‘ &4 v
-8 8 -8
-12 -12 -12
L e e e e e e e e e e L o o e o |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 8 1216
w21 w25
16 16 16
1] stc 1] ste 7] stk
8 8 8
4 — 4 4 -
o« ~ “
S o S o0+ o o .
& 4 ' Lo, - L
-8 | -8 | - -8 |
-12 -12 -12
B e 25 2 e e e s s s s s o |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 8 1216
16 — 16
1] stp ‘ 15 ] StH
8 8
[
< 4 ® 4 /
S o] ¢ R
o o .
4 4
8 B 8
-12 -12
-16 1 e e e TN e st e s |

-1612-8-4 0 4 81216

Filename: RH08T18

(d) RH14T18

-1612-8-4 0 4 81216
w23

25 25 L 4 25
2] sta 3] stE %]
15 15 ' 15
10 10 10
o 5 w 5 - > . g -
S 04 S o4 3 ]
T 5 < 5 r ‘ T 5
-10 -10 -10
-15 o -15 o -15 +
-20 -20 -20
5= e 2 e e s A A |
-282015105 0 51015205 -282016105 0 5101525 -282015105 0 5101525
W16 w20 w24
L] se@ ¥ %] st = 257 sta
15 + 15 15 +
10 10 10
8 5] s 571 8 551 bl
& 5 7 & & 5+ & 5
-10 + -10 + -10 +
-15 -15 o -15
-20 -20 -20
B2 e e e e e e e et e 2 it o |
-282015105 0 51012@5 -2820161050 5101525 -282015105 0 51012®@5
w17 w21 w25
27 stc 2] sBF 257 stk
15 15 15
10 10 10
® 5 ~ 5 o 5
g o / 5 o 2 o
T 5 < 5 a5
-10 s -10 -10
-15 o -15 o -15 o
-20 -20 -20
R e e e 2B B B B B e e D L R |
-282015105 0 5101525 -282016105 0 51015225 -282015105 0 5101525
wi8 w22 W26
25 4 25 °
20 % ] st %
15 15 - ¥
10 10 ’
5 5] g 8] ]
T 5] T 5 $ !
-10 -10 . ]
-15 -15 o
-20 -20
3= e e e e e s |
-282015105 0 51012@5 -282016105 0 5101525
w23

Filename: RH14T18

- B.31-

(T=1.8

)



(8) RHOBT20

10 10 10 4
2] stA 2] ste 9] st
6 6 7 6
4 - 4 - 4 -
g2 2] g 27 , g 2 ,
S B S - S 0
& 2 ’ & 2 &2
4 4 4
6 -6 6
-8 - -8 - 8 -
L2 e e 1 e e e T (s
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810
w16 w20 w24
7 sts 07 ste 7 st
6 6 7 6
4 4 4 4 4 4
o 2 © 27 o 27 /
S 04 S 04 = 04
o 2 4 o 2 4 o 2 4
4 4 | 4
-6 -6 - -6
-8 -8 — -8
S e e s e e 1 s o A A
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w17
¥ 7 stc 7 ste 07 stk
6 6 1 6
4 4 - 4
o 2 ~ 2 4 24
S 0+ S 04 = 0
T 5 ’ T 5] a5
4 4 4
6 | 6 | 6 |
8 - -8 - 8 -
B o o e o o e L A aEEEnEn]
-108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810
w18 w22 W26
1g J stp 1g 7 stH
6 o 6 o
4 4 4 4
R ) g8 7
o 2 4 o 2 4
4 2
g % -
8 8
B e e e e ¢ e
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w19 w23
Filename: RHO6T20
16 16 16
5] sta 15 st 5] s
8 8 1 8
g 4 w 4 o 4
3 o ’ 8 o+ g o ,
-4 -4 | 4
-8 -8 - -8
-12 4 -12 -12
L e e e e e L e e e e e T s s s s e
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 8 1216 -1612-8-4 0 4 8 1216
16 16 16
o] stB 1] stF 1] sta
8 8 8
y 47 © 4 o 4
g 27 g 07 g %7
-4 -4 -4
8 -8 8
-12 -12 -12
B L e e e e e L L LA o o o |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 81216 -1612-8-4 0 4 81216
w17 w21 w25
16 16 16
1] stc 1] ste o] stk
8 8 1 8
4 4 ~ 4 o 47
3 o+ ’ S o g o+
4 -4 | 4
-8 -8 - -8
-12 -12 -12
B e 2 e e L s s s s s o |
-1612-8-4 0 4 8 1216 -1612-8-4 0 4 8 1216 -1612-8-4 0 4 8 1216
w18 w22 W26
16 16
1] stb 15 ] stH
8 - 8
g 4 o © 4
o4 o § 01
4 4
8 4 8 -
-12 -12
A6 T T T T T 16 LI B |

-1612-8-4 0 4 81216

Filename: RH12T20

B.25

-1612-8-4 0 4 81216
w23

PO1

P02

P03

PO4

PO1

P02

P03

PO4

(b) RHOST20

27 sta 7 se 187 st
6 1 6 6 7
44 44 24
‘] SENNY AN ER
04 S o4 3 i
2 o ' &2 &2
-4 -4 - -4
6 - 6 - 6 -
-8 | -8 | -8 |
B e e e e e e R e s B B B B e R
-108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810
wie w20 w24
07 ste 7 str 07 st
6 7 6 6 7
4 4 4 4 4 4
24 ©o 2 o 27
31 = 97 & 97
a4 ] 2
g ] % -
-8 | e -8 |
LS I o o e | L e e L s e e |
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w17
7 sie ¥ ste 07 stk
6 1 6 6 1
4 — 4 - 4 -
2+ ~ 2 o 2
0 , s 0 - S04
2 o &2 &2
-4 -4 -4
-6 6 -6
-8 | -8 | -8 |
B e e s s e e e T L B e R E ]
-108-6-4-20 2 4 6 810 -108-6-4-202 4 6 810 -108-6-4-20 2 4 6 810
wis w22 w26
1g ] stp 1g ] stH
6 o 6 o
4 4 4 4
2 o 2
0+ S 0
IS 4 g 99
a4 2
g 6
8 84
B e e e e e L |
-108-6-4-20 2 4 6 810 -108-6-4-20 2 4 6 810
w19 w23
Filename: RHO8T20
25 25 25 4
27 sta %] stE 20 st
15 15 15 .
10 | 10 ) 10 | :
5 w 5 o g 1
0+ ° 0 < —
5 & 5 & 5
-10 -10 -10
-15 o -15 o -15 o
-20 -20 -20
5= e 2 e e s A A |
282016105 0 51012025 282016105 0 51012@5 282016105 0 5101R®@5
wie W20 w24
27 sus 27 stF 27 sta
15 — 15 15 — y
10 10 10
5 - . o 5 . o 5 1
0+ S 0 =0
-5 & 5 & 5
-10 o -10 o -10 o
-15 -15 -15
-20 -20 -20
B2 e e e e e e e et e 2 it o |
-282018105 0 51012@5 -282016105 0 5101225 -282018105 0 51012@5
w17 w21 w25
27 stc 2] ste 2]
15 15 15
10 | 10 | . 10 |
5 o ~ 5 * - 5
0 | S 0+ S0
5 & 5 & 5
-10 -10 -10
-15 o -15 o -15 o
-20 -20 -20
R e e e 2B B B B B e e D L R |
282616105 0 51012025 282016105 0 51012®@5 282016105 0 5101R®@5
wis w22 w26
gg ] stp gg ] stH
15 | 15 |
10 10 .
5 1 o 5
0+ S 0
-10 o -10 o
-15 -15
-20 -20
3= e e e e e s |
-282018105 0 51012@5 -282016105 0 5101225
w23

Filename: RH18T20

- B.32-

(T=2.0



C TaComs



TaiComs

-Cl1l-

2004/12/20

1 2 3 4 5 6 7 8 9 10 |11 |12

N_ WAV_HI_ VWO_TC_PT-A_1998 MON-12_01 F&R_1.PDF
_ _ WAN _ A_1998 12 1 _ _1PDF

1. :

(M): (Measurement Data)

(N): (Numerical Data)
2. :

(TYP): (Typhoon)

(WIN): (Wind)

(WAV): (Wave)

(TID): (Tide)

(CUR): (Current)

(ALL): (Ocean)= + + +

(DEP): (Depth)

(PRE): (Pressure)

(TEM): (Temperature)

(OIL): (Oil Spill)
3. :

(HD: (History Data)............

(RE): (Real-Time Datq).... ......

(PR): (Prediectin Data) ......
4.



M10:

M1W:

M1V:
MI1T:
M1C:
M20:
M12:
VNO:
VWO:
VW1:
VW2:
V S0:
VMO:
VSI:

VWS

VEO:
VEI:
VNO:
VN1.
TAO:
TAL:
TBO:
TB1:
TCO:
TC1:
TXO:
TYO:
TZO:
WXO:
WNO:

W10:
W20:
W30:
WA40:
W50:
WAO:
WBO:
WCO:
WDO:
WEQ:

1
1
1
I(
I
2(

NWW3

WAN
WAN
WAN
SWAN

MSE(Mild-Slope Equation)

SWAN
WAN

(1

~ e~ —

SWAN

5km

1

-C2-

SN N N N N

25km
)

— e N

)



PXO0: ( 5km )
YXO0: (

5. ( )
:TW
‘WP
TC
‘KH
KL
:SA
‘HL
TP
- AP

6. ( ) C
1 (PT-1): 1
2(PT-2): 2
A(RG-A): A
B(RG-B): B

7. ( )
1993: 1993
2001: 2001

(0000): (1990 -~2001 )

(MON-00)

(MON-01):

(MON-02)

(MON-03)

(MON-04)

(MON-05)

(MON-06)

(MON-07)

(MON-08)

9 (MON-09)

10  (MON-10)

11 (MON-11)

12 (MON-12)
(SEA-WI):(12 ~2 )
(SEA-SP):(3 ~5 )

0O NO O WDN B

-C3-



(SEA-SU):(6 ~8 )

(SEA-FA):(9 ~11 )
(SEA-01):(1 ~3 )
(SEA-02):(4 ~6 )
(SEA-03):(7 ~9 )
(SEA-04) :(10 ~12 )
(TY-CIM) :
(TY-CHE):

| (00):
1 (01): 1
2 (02): 2

31

10.

(31): 31

(Tide)

(RAW):
(REP):
(FIG):
(F&R):
(CTE):
(CTD):
(Current)

(RAW):
(REP):
(FIG):
(F&R):
(CCS):
(CCD):
(VEC) :
(Wind)

(RAW):
(REP):
(FIG):
(F&R):
(CWS):
(CWD):
(VEC) :
(WAVE)
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(RAW):

(REP):
(FIG):
(F&R):
(CVH):
(CVT):
(CVvD):
(VEC) :
(Typhoon)
(RAW):
(REP):
(FIG):
(Ocean)
(RAW)
(FIG):

(REP):
(F&R):

11. - (

1

2

3

12.

PDF:. PDF

PS. PS

1HE: 1

1IHM: 1

6ME: 6

DAO:

DA1l: 1

DA2: 2

DA3: 3

[ 1:

[ 2]:

-C5-






D1*TXT

SIN 7116
Total 001 Files

#001file 0000595 Samples

start : 00:00:00 04/11/02

stop :18:10:02 04/11/26

Event of Stop :Command

Sampling Mode :Burst

Sampling Interval (sec.) :3600

Number of samplein aburst :2400

Rate of burst(Hz) :04

Time of Average :000

Using Both Temp. & Pressure sensor

[JO0000 26400 02099 02099 02099 02099 02099 02099 02098 02098 02098 02097 02097 02096 02096 02096 02096 02095 02095 02095 02095 02095 02095 02095 02096 02096 02096 02096 02097 02097 02098
02098 02098 02099 02099 02099 02099 02099 02099 02099 02099 02098 02098 02098 02097 02097 02097 02096 02096 02095 02095 02095 02095 02094 02094 02094 02095 02095 02095 02095 02096 02096
02096 02097 02097 02097 02098 02098 02098 02098 02098 02098 02098 02098 02097 02097 02096 02096 02096 02095 02095 02094 02094 02093 02093 02093 02093 02093 02092 02093 02093 02093 02093
02093 02093 02093 02093 02094 02094 02094 02094 02095 02095 02095 02095 02096 02096 02096 02096 02096 02096 02096 02096 02096 02096 02096 02096 02096 02095 02095 02094 02094 02093 02093
02092 02092 02091 02091 02091 02091 02090 02090 02090 02091 02091 02092 02092 02093 02094 02095 02096 02097 02098 02099 02100 02101 02102 02103 02104 02104 02104 02105 02105 02104 02104
02104 02103 02103 02102 02101 02100 02099 02099 02098 02097 02096 02096 02095 02095 02094 02094 02093 02093 02093 02093 02093 02093 02093 02093

02097 02097 02096 02096 02095 02095 02095 02094 02093 02093 02092 02092 02092 02092 02091 02091 02091 02091 02092 02092 02092 02092 02093 02093 02094 02095 02095 02096 02096 02097 02097
02097 02097 02097 02097 02097 02097 02097 02096 02096 02095 02095 02094 02094 02093 02093 02093 02092 02092 02092 02092 02092 02092 02092 02092 02092 02092 02092 02092 02093 02093 02093
02093 02093 02093 02093 02093 02093 02093 02093 02092 02092 02092 02092 02092 02093 02093 02093 02093 02094 02094 02095 02095 02096 02096 02097 02097 02098 02098 02098 02099 02099 02099
02098 02098 02098 02097 02097 02096 02095 02095 02094 02093 02093 02092 02092 02091 02091 02090 02090 02090 02090 02090 02090

[J00001 26438 02074 02074 02074 02074 02073 02073 02073 02073 02072 02072 02072 02071 02071 02071 02070 02070 02070 02069 02069 02069 02069 02069 02069 02070 02070 02071 02071 02071 02072
02072 02073 02073 02073 02074 02074 02074 02075 02075 02075 02075 02075 02075 02074 02074 02074 02073 02073 02073 02072 02072 02071 02071 02070 02070 02069 02069 02068 02068 02067 02067
02067 02067 02066 02067 02067 02067 02067 02068 02068 02069 02069 02069 02070 02071 02071 02072 02072 02072 02073 02073 02073 02073 02073 02073 02073 02072 02072 02072 02071 02071 02071
02071 02070 02070 02070 02070 02069 02069 02069 02069 02069 02069 02069 02069 02069 02069 02069 02069 02069 02069 02069 02069 02069 02069 02070 02070 02070 02070 02070 02070 02070 02070
02070 02070 02070 02070 02070 02070 02070 02070 02071 02071 02071 02071 02071 02071 02072

-D.1-



D.2 * WAV

2000/ 4/11: 0

9
7>

6 7
S700

8

7116 7201 0779 7130 0783 7136 7128

560 560 560 560 560 560 560

(S 3600
2400
(H) 200
(M)  21.0018.0016.0014.0010.00 9.00 9.00
M) 070
M, 99.99
0 2000041024 <
2099 1672 9999 1657 1493 1065 984 1163 99.99
2099 1673 99.99 1657 1493 1065 984 1163 99.99
2099 1674 9999 1657 1493 1065 984 1163 99.99
72090 1669 99.99 1654 1488 1062 981 1160 99.99
2090 1669 99.99 1654 1488 1062 981 1159 99.99
1 2000/ 4/11: 1
2074 1646 0009 1630 1470 1040 956 1136 9900
2074 1646 99.99 1630 1470 1040 956 1137 99.99
(M)
(M)
(M)
(M)
(M)
(M)
(M)
(M)
(M)

-D.2-



D.3*.ETA

0.2500
0.5000
0.7500
1.0000
1.2500
1.5000
1.7500
2.0000
2.2500
2.5000
2.7500
3.0000
3.2500
3.5000
3.7500
4.0000
4.2500
4.5000
4.7500
5.0000

0.0409
0.0409
0.0409
0.0409
0.0409
0.0409
0.0307
0.0307
0.0307
0.0205
0.0205
0.0103
0.0103
0.0103
0.0103
0.0001
0.0001
0.0001
0.0001
0.0001

(

)

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

200
30
30

200

0.1582
0.1485
0.1413
0.1395
0.1403
0.1466
0.0617
0.0752
0.0904
0.0159
0.0354
0.0363
0.0157
0.0057
0.0241
0.0522
0.0393
0.0290
0.0243
0.0230

30
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D.4*.LVL

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1874
9.5710
0.2318
0.0099
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0003
18.6295
0.0004
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

(M)

Gram-Charlier

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0002
0.0559
0.3839
0.0553
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
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D.5*.ZUC

OUTPUT DATA FOR ZERO-UP CROSSING METHOD ==== 2
NO. OF SAMPLING DATA = 2028
SAMPLING TIME= 0.2500
NO. OF WAVE BY ZERO-UP CROSS= 237 TOTAL:

### Individual Wave High & Period (in m & sec) ####

0.096( 2.500) 0.020( 0.319) 0.065( 0.736) 0.101( 4.480)
0.073( 1.276) 0.055( 0.587) 0.174( 4.962) 0.096( 3.313)
0.073( 1.067) 0.072( 1.060) 0.084( 4.913) 0.074( 3.961)
0.066( 1.444) 0.071( 1.710) 0.091( 2.254) 0.045( 3.510)
0.093( 2.504) 0.067( 0.839) 0.110( 3.089) 0.034( 0.391)
0.056( 0.703) 0.053( 0.689) 0.133( 4.373) 0.026( 2.123)
0.108( 5.325) 0.076( 1.3789) 0.139( 5.382) 0.031( 0.369)
0.079( 1.046) 0.099( 3.891) 0.124( 3.249) 0.046( 0.660)
0.101( 1.839) 0.046( 0.660) 0.064( 0.743) 0.065( 0.754)

0.065( 0.974)
WAVE HEIGHT/PERIOD DISTRIBUTION FOR ZERO-UP CROSSING(NORMALIZED BY MEAN WAV E HEIGHT/PERIOD)

H/Hmean Prob(H) Normal Rayleigh Weibull T/Tmean Prob(T)
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.1699 0.0000 0.0468 0.2225 0.0686 0.2052 0.3702
0.3399 0.0745 0.1355 0.4199 0.2545 0.4103 0.8843
0.5098 0.4469 0.3152 0.5720 0.5193 0.6155 0.9666
0.6798 0.4221 0.5901 0.6665 0.7928 0.8207 0.3496
0.8497 11172 0.8888 0.7004 0.9846 1.0259 0.3085

Rayleigh
Weibull

-D.5-



D.6*.0SP

F SPCA(ALL) PSPCL(>200" ) PSPCI(30" ~200" ) PSB(x 30" ) SPCH FASA FASL FASI

0.0020 3053.8237
0.0039 47869.2500
0.0059 18178.3809

0.0078 14515.9297

0.0098 8087.3008
0.0117 13366.9795

0.0137 2064.2046
0.0156 5530.5171
0.0176 1765.8885
0.0195 9632.3135
0.0215 1878.5358
0.0234 13633.6621

0.0254 1150.7555
0.0273 4555.1377
0.0293 28186.2109

0.0313  202.3723
0.0332 7269.4434
0.0352 3937.5764

0.0000
0.0000
0.0000
0.0000

0.0000
0.0000

0.0000

0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000

0.0000
0.0000

0.0000

0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

(H2)

0.0000 9100.5010
0.0000 43458.3984
0.0000 14931.6455
0.0000 9733.9834
0.0000 4853.3813
0.0000 7674.2568
0.0000 5069.6479
0.0000 1432.4607
0.0000 2003.0651
0.0000 3519.1887
0.0000 2892.2217
0.0000 28446.5723
0.0000 2362.5671
0.0000  357.9999
0.0000 46854.0820
0.0000 3921.3184
0.0000 13582.2383
0.0000 7515.9702

200
30 200

( 0 30

30 200

0.0000
1.6218
1.4410

1.3950

1.1329
0.9876
-0.2812

0.7678
-0.0005

0.2602

1.7476

-2.9131

1.2728

-0.2332
-3.1274

2.6254
-2.7998

-2.7555

FASG
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
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0.0000
0.0000
0.0000

0.0000

0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000



D.7*ELE

LOOJ\I@LH#OJNI—‘%

mO
0.0026
0.0021
0.0025
0.0024
0.0020
0.0027
0.0030
0.0029
0.0034
0.0028
0.0028
0.0024
0.0033
0.0031
0.0031
0.0025
0.0048
0.0026
0.0028
0.0035

Var. ml
0.0026 0.0000
0.0021 0.0000
0.0025 0.0000
0.0024 0.0000
0.0020 0.0000
0.0027 0.0000
0.0030 0.0000
0.0029 0.0000
0.0034 0.0000
0.0028 0.0000
0.0028 0.0000
0.0024 0.0000
0.0033 0.0000
0.0031 0.0000
0.0031 0.0000
0.0025 0.0000
0.0048 0.0000
0.0026 0.0000
0.0028 0.0000
0.0035 0.0000

(Mo)
(variance)
(my)

(my)

m2
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000

(normal distribution)
(normal distribution)
(normal distribution)
Gram-Charlier
Gram-Charlier
Gram-Charlier

NDF
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000

NCHSQ
19.2468
26.8401
25.2993
22.1654

280.3829
18.7487
13.7836
13.6681
12.3919
15.0542
16.4683
39.8776
11.6309
13.1360
13.8642
18.2044

8.9700
16.3229
15.4590
11.5535

(no. degree of freedom)

(x*-test)
(significant)

NSIG

1.0000
0.9958
0.9980
0.9997
0.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0.8205
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

(no. degree of freedom)

(-test)

(significant)
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GDF
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000
49.0000

GCHSQ
109.3576
33.7026
19.5636
25.0523
40.9814
16.2311
12.2669
12,5475
9.8447
14.9829
14.2248
19.0725
10.8080
10.8601
11.7162
22,5852
4.6503
17.2812
14.8439
9.1672

GSIG

0.0000
0.9530
0.9999
0.9982
0.7854
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0.9996
1.0000
1.0000
1.0000
1.0000



D.8*.CHR

No. Hmax Tmax H1/10T1/10 HU3 TU3 Have Tave
1 023 67 016 54 012 38 008 21 0.09
2 021 57 013 44 011 36 008 21 008
3 028 103 017 52 012 38 008 23 0.09
4 032 102 015 52 012 37 008 22 0.09
5 024 86 015 49 012 37 008 25 0.09
6 025 94 016 50 012 39 008 21 0.09
7 036 83 020 60 014 42 009 24 010
8 031 75 019 55 013 43 009 24 010
9 031 80 021 64 014 45 009 23 010
10 027 100 019 62 013 48 009 25 010
11 024 72 016 50 013 39 008 22 0.09
12 025 51 015 49 012 40 008 23 0.09
13 035 89 019 56 014 45 008 23 010
14 034 92 018 57 013 43 008 23 0.09
15 026 83 016 59 012 41 008 21 0.09
16 022 81 015 51 012 41 008 22 0.09
17 041 104 027 87 018 58 010 30 012
18 027 84 016 53 012 43 008 24 0.09
19 028 74 017 52 013 41 008 23 0.09
20 041 104 020 66 013 45 009 23 010
(M)
(Sec)
710 (M)
1/10 (Sec)
V3 (M)
1/3 (Sec)
(M)
(Sec)
(M)
(Sec)

Hrms Trms
27  0.0879
26  0.0039
3.0 0.0859
28  0.099%
32  0.0039
27  0.0996
32 0.0977
31  0.0039
31  0.099%
34 0.099%
28 0.1055
28 00977
31 00957
30  0.099%
3.0 0.0117
29  0.0840
40  0.0820
31 0.0039
29  0.0859
31 00918

Fpeak

1.4556
1.8394
1.4685
1.5030
1.9113
1.5425
1.4994
1.4828
1.3909
1.3466
1.4725
1.5806
13719
1.3233
15162
15519
1.0284
1.5943
1.5246
1.3175

Nu
0.9911
0.9911
0.9902
0.9909
0.9918
0.9935
0.9923
0.9924
0.9916
0.9916
0.9909
0.9923
0.9931
0.9922
0.9934
0.9917
0.9932
0.9928
0.9916
0.9928

Eps
240
237
219
232
204
239
211
209
217
199
231
218
221
222
228
225
168
209
222
216

NWvV mo
0.2587E-02 0.1885E-04
0.2078E-02 0.7710E-05
0.2451E-02 -0.3531E-06
0.2407E-02 0.8883E-05
0.1977E-02 0.6198E-05
0.2652E-02 0.1160E-04
0.2995E-02 0.2490E-05
0.2879E-02 -0.1880E-04
0.3435E-02  0.4435E-05
0.2831E-02 0.1014E-04
0.2778E-02 -0.1394E-04
0.2426E-02 -0.1349E-04
0.3342E-02 0.1306E-04
0.3108E-02 -0.9011E-05
0.3136E-02 0.8471E-05
0.2499E-02 0.5477E-05
0.4783E-02 -0.2512E-04
0.2640E-02 0.1002E-04
0.2819E-02 0.5166E-07
0.3462E-02 0.2046E-04

(H2)
Y
€

(mo)
(mo)
(mo)
(mo)
(mo)

-D.8-

ml m2 m3
0.2018E-04 0.6877E-06 0.3068E-06 2000/ 4/10:24
0.1114E-04 0.1002E-06 0.9118E-07 2000/ 4/11: 1
0.1814E-04 -0.1709E-06 0.2110E-06 2000/ 4/11: 2
0.1649E-04 0.1713E-06 0.1801E-06 2000/ 4/11: 3
0.1299E-04 0.1707E-06 0.1416E-06 2000/ 4/11: 4
0.2151E-04 0.4140E-06 0.2951E-06 2000/ 4/11: 5
0.2705E-04 -0.4128E-07 0.4096E-06 2000/ 4/11: 6
0.2522E-04 -0.4531E-06 0.3474E-06 2000/ 4/11: 7
0.3095E-04 0.2175E-06 0.4307E-06 2000/ 4/11: 8
0.2218E-04 0.1813E-06 0.2583E-06 2000/ 4/11: 9
0.2179E-04 -0.3080E-06 0.2649E-06 2000/ 4/11:10
0.1740E-04 -0.3326E-06 0.2029E-06 2000/ 4/11:11
0.3085E-04 0.2943E-06 0.4412E-06 2000/ 4/11:12
0.2738E-04 -0.2697E-07 0.3673E-06 2000/ 4/11:13
0.2643E-04 0.3272E-06 0.3485E-06 2000/ 4/11:14
0.1724E-04 0.1208E-06 0.1751E-06 2000/ 4/11:15
0.6852E-04 -0.3904E-06  0.1558E-05 2000/ 4/11:16
0.2049E-04 0.3134E-06 0.2489E-06 2000/ 4/11:17
0.2184E-04 -0.5839E-07 0.2541E-06 2000/ 4/11:18
0.3882E-04 0.1113E-05 0.7643E-06 2000/ 4/11:19

m4

YY/MM/DD:HH



D.9*.DIS

0.1000 64.7698
0.2000 26.4034

0.3000
0.4000
0.5000
0.6000
0.7000
0.8000
0.9000

4.8509
3.0312
0.7295
0.1748
0.0374
0.0020
0.0010

1.0000 37.1236

2.0000 15.1326

3.0000 8.8530
4.0000 11.5093
5.0000 10.4029
6.0000 5.8542
7.0000 2.8857
8.0000 1.9298
9.0000 1.7045

01M
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D.10*.FIT

No.

O©CoOoO~NOUOWNE

NWV
240
237
219
232
204
239
211
209
217
199
231
218
221
222
228
225
168
209
222
216

NDF NCHSQ
14.0000 3.8146
14.0000 4.4334
13.0000 10.8813
14.0000 7.7562
13.0000 6.6307
14.0000 3.6819
13.0000  403.5026
13.0000 18.4709
13.0000 2.6971
13.0000 3.0116
14.0000 3.6968
13.0000 4.9308
13.0000 21.7539
13.0000 40.5650
14.0000 6.7878
14.0000 3.7508
11.0000 2.5831
13.0000 19.3773
13.0000 41373
13.0000 4.8276

NSIG
0.9965
0.9922
0.6208
0.9016
0.9202
0.9971
0.0000
0.1404
0.9988
0.9979
0.9970
0.9756
0.0593
0.0001
0.9426
0.9968
0.9952
0.1119
0.9896
0.9788

RDF
14.0000
14.0000
13.0000
14.0000
13.0000
14.0000
13.0000
13.0000
13.0000
13.0000
14.0000
13.0000
13.0000
13.0000
14.0000
14.0000
11.0000
13.0000
13.0000
13.0000

(normal distribution)
(normal distribution)
(normal distribution)

Rayleigh
Rayleigh
Rayleigh
Weibull
Weibull
Weibull
Weibull
Weibull

Q

(no. degree of freedom)
(x*-test)
(significant)

(no. degree of freedom)

(o *-test)

RCHSQ
3.6659
4.0700
2.6481
2.3682
3.2034
2.9028
2.2940
22832
24782
2.7542
35777
3.0834
2.0511
2.0884
2.9679
3.5801
2.1652
25801
2.7373
7.9235

RSIG
0.9972
0.9950
0.9989
0.9998
0.9971
0.9992
0.9995
0.9995
0.9993
0.9987
0.9975
0.9976
0.9997
0.9997
0.9991
0.9975
0.9978
0.9991
0.9987
0.8485

WDF
14.0000
14.0000
13.0000
14.0000
13.0000
14.0000
13.0000
13.0000
13.0000
13.0000
14.0000
13.0000
13.0000
13.0000
14.0000
14.0000
11.0000
13.0000
13.0000
13.0000

(no. degree of freedom)

(o -test)

(significant)

(significant)

-D.10-

WCHSQ
3.7492
49512
3.9855

1724.7144
46492
3.0480
3.5610
3.1064
25197
2.8010
3.6490
4.0554
4.4078
7.7339
3.7076
3.6850
25133
48511
3.1505

18.3692

WSIG
0.9968
0.9865
0.9913
0.0000
0.9821
0.9990
0.9950
0.9975
0.9992
0.9986
0.9972
0.9906
0.9860
0.8605
0.9970
0.9971
0.9957
0.9783
0.9973
0.1440

ALPHA
2.3940
2.9299
2.3374
2.3485
2.6178
2.1345
1.9009
2.0701
1.8918
2.0133
2.3751
2.5379
1.9579
2.0678
2.3083
24187
1.7654
2.3241
2.2948
1.8449

BETA
0.7466
0.7188
0.7542
0.7577
0.7361
0.7695
0.7883
0.7756
0.7913
0.7757
0.7467
0.7402
0.8004
0.7831
0.7569
0.7447
0.8391
0.7527
0.7573
0.7945



D.11*JHT

0.8000
0.7000
0.6000
0.5000
0.4000
0.3000
0.2000
0.1000
0.0000

0.00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.00

0.0000
0.0000
0.0000
0.0000
0.0010
0.0000
0.0162
0.0000
0.0000

1.00

0.0000
0.0000
0.0000
0.0000
0.0030
0.0000
0.1809
0.0000
0.0000

2.00

(M)

0.0000
0.0000
0.0000
0.0000
0.0404
0.0000
0.1546
0.0000
0.0000

3.00

0.0000
0.0000
0.0172
0.0000
0.0889
0.0000
0.0303
0.0000
0.0000

4.00

0.0010
0.0000
0.0081
0.0000
0.0182
0.0000
0.0000
0.0000
0.0000

5.00

0.0000
0.0000
0.0020
0.0000
0.0020
0.0000
0.0000
0.0000
0.0000

(Sec)
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D.12*.TEC

TITLE=" JOINT DISTRIBUTION"

VARIABLES=" TMEAN (SEC)" ,

ZONE

N= 63 E=
0.0000
1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
0.0000
1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
0.0000
1.0000
2.0000
3.0000
4.0000
5.0000

DU WWNNE

" HL/3 (M)" " %

96, F=FEPOINT,ET=TRIANGLE

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1000
0.1000
0.1000
0.1000
0.1000
0.1000
0.1000
0.2000
0.2000
0.2000
0.2000
0.2000
0.2000

I < e =
WOoONUORFRPR~AOWON

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0162
0.1809
0.1546
0.0303
0.0000

Tecplot
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D.13*.RTO

Hmx/H10 Hmx/H13 Hmx/Hav H10/H13 H10/Hav H13/Hav Hav/Hrm Tmx/T10 Tmx/T13 Tmx/Tav T10/T13 T10/Tav T13/Tav Tav/Trm Hmx/mO* 0.5 H10/m0* 0.5 H13/m0* 0.5 Hav/m0* 05 Hrm/mo* 0.5
YY/MM/DD:HH

No.

COWONOOUDAWNE

PRPRPERRRRRE
BERELHRERE

20

1.434
1.526
1.701
2.055
1.586
1.561
1.849
1.670
1.495
1.301
1451
1.608
1.839
1.875
1.583
1.450
1.499
1.706
1.643
2.088

1921
1.876
2.255
2735
2021
2134
2.655
2.367
2.164
1.999
1878
2.096
2517
2.556
2119
1.866
2316
2.256
2176
3.080

2835 1.339
2616 1.230
3366 1.326
3903 1.331
2881 1274
3320 1.367
4226 1436
3656 1417
3520 1447
3.148 1437
2823 1295
3056 1.304
4200 1.369
4058 1.363
3197 1.339
2782 1.287
4061 1545
3361 1.323
3314 1325
4868 1475
H max/ H 1/10
Hime/Hu3
H max/ H mean
Hy10/Hys
H i 10/ H mean
H 1/3/ H mean
H mean/ H rms
Tmax/ T /10
Tmax/ T 3
Tmax/ T mean
T/ Tus
T]J 10/ Tmean

1.976
1.715
1.979
1.899
1.816
2127
2.285
2.190
2.354
2.262
1.946
1.900
2.284
2.164
2,019
1.918
2.708
1.970
2017
2.331

1475
1.394
1.493
1427
1426
1.556
1592
1545
1627
1575
1.503
1.458
1.669
1.588
1.508
1491
1753
1.490
1523
1581

0.916
0.941
0.910
0.918
0.930
0.894
0.870
0.887
0.865
0.883
0.914
0.925
0.861
0.878
0.908
0.916
0.818
0.912
0.906
0.861

1.246
1.273
2.000
1.952
1.763
1881
1394
1.355
1.260
1614
1.442
1.051
1.595
1631
1.407
1.582
1197
1.567
1413
1.586

1.745
1.584
2.731
2.751
2.352
2.392
1.964
1.736
1777
2.097
1.820
1.272
1.972
2.144
2,014
2.006
1.773
1.947
1.779
2.290

3.184
2.651
4.472
4.664
3.501
4.480
3.497
3.113
3471
3.935
3.270
2.236
3.893
4.060
3.879
3.633
3.476
3.487
3.268
4.455

1401
1244
1.365
1410
1334
1272
1.409
1281
1411
1.299
1.262
1211
1237
1314
1432
1.268
1481
1.242
1.259
1444

2.555
2.083
2.236
2.389
1.985
2.381
2.509
2.298
2.755
2.438
2.268
2128
2441
2.489
2.757
2.296
2.903
2.225
2.313
2.809

1824 0.775
1674 0811
1638 0774
1695 0.782
1.489 0.766
1873 0777
1780 0.756
1794 0.779
1953 0.744
1877 0.758
1797 0783
1.757 0.805
1974 0741
1894 0.761
1926 0720
1811 0.782
1961 0.753
1791 0781
1837 0773
1946 0.745
T]JS/ Tmean
Tmean/ Trms
2
H max/ moﬂ
1/2
Hy10/Mg
1/2
Hys/mg
1/2
H mean/ Mo
1/2
Hrms/ Mo
T e T peak
T110/ T pesk
T/ Tpeak
Tmeanl Tpeak
Trms/ Tpeak
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4.427
4.515
5.682
6.426
5.297
4.934
6.616
5.871
5.333
5.038
4.506
4.981
5.999
6.050
4.600
4.476
5911
5.304
5.242
7.039

3.087
2.959
3.340
3.126
3.339
3.161
3.578
3.516
3.566
3.621
3.107
3.097
3.262
3.227
2.906
3.086
3.943
3.110
3.191
3.372

2.304
2.406
2.520
2.349
2,622
2312
2492
2.480
2.465
2521
2.400
2.376
2.384
2.367
2171
2.399
2.552
2.351
2.409
2.286

1.562
1.726
1.688
1.646
1.839
1.486
1.566
1.606
1515
1.601
1.596
1.630
1428
1491
1439
1.609
1.456
1578
1582
1.446

1705
1.834
1.854
1793
1978
1.662
1.800
1810
1751
1813
1747
1763
1.659
1.698
1586
1.756
1.780
1731
1747
1.680

0.586
0.022
0.885
1.013
0.034
0.936
0.813
0.029
0.802
0.996
0.755
0.500
0.854
0.918
0.098
0.683
0.850
0.033
0.634
0.954

0.470
0.017
0.443
0.519
0.019
0.498
0.584
0.022
0.636
0.617
0.524
0.476
0.535
0.563
0.069
0.432
0.710
0.021
0.449
0.602

0.336
0.014
0.324
0.368
0.014
0.391
0.414
0.017
0.451
0.475
0.415
0.393
0.433
0.428
0.049
0.341
0.480
0.017
0.357
0.417

0.184
0.008
0.198
0.217
0.010
0.209
0.233
0.009
0.231
0.253
0.231
0.224
0.219
0.226
0.025
0.188
0.245
0.009
0.194
0.214

0.238
0.010
0.256
0.278
0.013
0.269
0.308
0.012
0.310
0.334
0.295
0.278
0.296
0.297
0.035
0.240
0.325
0.012
0.251
0.287

Tmx/Tp T10/Tp T13/Tp Tav/Tp Trm/Tp

2000/ 4/10:24
2000/ 4/11: 1
2000/ 4/11: 2
2000/ 4/11: 3
2000/ 4/11: 4
2000/ 4/11: 5
2000/ 4/11: 6
2000/ 4/11: 7
2000/ 4/11: 8
2000/ 4/11: 9
2000/ 4/11:10
2000/ 4/11:11
2000/ 4/11:12
2000/ 4/11:13
2000/ 4/11:14
2000/ 4/11:15
2000/ 4/11:16
2000/ 4/11:17
2000/ 4/11:18
2000/ 4/11:19






E.1*.ASC (

Station Name Stationl
Trigger Time 2003/07/10 18:05:37.00
Delay Time(s) 0.000

Last Corrected Time 2003/07/10 18:05:30
Sampling Freq(Hz) 100
Duration Time(s) 60.000

Number of Data 6000
Number of Channels 12
Channel Name CH1
Unit of Data ga

Max. Amplitude -0.06445

-0.0039,0.0039,0.0039,0.0098,0.0127,0.0117,0.0000,0.0205,0.0010,0.0020
-0.0020,0.0117,0.0088,0.0010,-0.0039,-0.0020,0.0098,-0.0078,0.0078,0.0068
0.0010,0.0049,-0.0068,0.0000,-0.0049,0.0029,-0.0195,-0.0127,-0.0029,-0.0078
0.0078,-0.0137,0.0176,0.0225,0.0117,0.0000,-0.0049,-0.0078,-0.0088,-0.0293
-0.0342,-0.0234,-0.0186,-0.0225,-0.0439,-0.0332,-0.0400,-0.0225,-0.0371,-0.0273
0.0088,0.0029,0.0186,0.0010,0.0078,0.0146,0.0156,0.0186,0.0068,0.0078
0.0107,0.0176,0.0146,0.0146,-0.0059,0.0225,0.0107,0.0137,0.0117,0.0107
0.0098,0.0049,0.0049,0.0059,0.0068,0.0049,0.0049,0.0117,-0.0010,-0.0039
0.0107,0.0088,0.0156,0.0098,0.0049,-0.0098,0.0166,0.0078,0.0000,0.0088

Channel Name CH2

Unit of Data ga

Max. Amplitude 111.06348
-38.9609,-41.6006,-43.9580,-46.3955,-48.4902,-50.3506,-52.2305,-53.6719,-54.9775,-56.1416
-56.9453,-57.5889,-57.9600,-58.0586,-57.9492,-57.6104,-56.9648,-56.0801,-54.9570,-53.5723
-51.9775,-50.2139,-47.9238,-45.6367,-43.2451,-40.2373,-37.3867,-34.0225,-30.6514,-27.3203
-23.3584,-19.6406,-15.7451,-11.3457,-7.3613,-3.0615,1.4277,5.7676,10.4199,14.6 768
18.9346,23.7354,28.0020,32.3691,36.6572,40.6514,44.9307,48.8359,52.3926,56.2715
59.5342,62.6904,65.9561,68.6084,71.3457,73.6211,75.6162,77.4766,79.0010,80.2607
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E.2 *ASC
)

Station Name Station2Period

Trigger Time 2004/01/07 08:00:00.00
Delay Time(s) 0.000

Last Corrected Time -

Sampling Freq(Hz) 10
Duration Time(s) 1200.000
Number of Data 12000
Number of Channels 6
Channel Name CH1
Unit of Data kpa
Max. Amplitude -0.30342
-0.0090820314
-0.0118164064
-0.0147460940
-0.0179687503
-0.0194335940
-0.0181640628
-0.0181640628
-0.0177734378
-0.0164062502
-0.0159179690
-0.0142578127
-0.2456054724
-0.2450195349
-0.2441406286
-0.2426757849
-0.2428710974
-0.2431640661

Channel Name CH2
Unit of Data kpa
Max. Amplitude 0.25439
0.0009765625

0.0005859375
-0.0001953125
-0.0009765625
-0.0014648438
-0.0016601563
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Title: Risk assessment
By Chi C. Tung

Professor emeritus, department of Civil, Construction and Environmental Engineering
North Carolina State University, Raleigh, North Carolina, USA

| Introductory Remarks

To design a structure, three pieces of information are necessary: (1) the force the
structure is designed to resist, (2) the response of the structure, and (3) the resistance or
strength of the structure.

The following are two examples.
(A) To design a building (see Figure D.1) to resist earthquake excitations, one must know
(1) ground accelerations,
(2) stresses induced in various members and foundation of the structure, and

(3) strengths of the materials of the structure and that of the foundation soil.

L1 [

Figure D.1 Building
(B) To design a caisson breakwater (see Figure D.2) to resist wave attacks, one must know

(1) wave forces,

(2) stresses induced in the caisson structure and in the seabed soil and perhaps the
movement of the caisson such as sliding and rocking motions.

Force
_’

SWL SWL

Figure D.2 Caisson
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The forcing functions, the responses and the resistances of a structure all involve
uncertainties which must be taken into consideration in the design of a structure.

Il Uncertainties
(A) Uncertainty of forcing functions

During the life of a structure, earthquakes or storms of various magnitudes occur with
varying frequencies (see Figure D.3). Both the magnitude and frequency of occurrence
of these natural phenomena and hence the forcing functions they generate are inherently
random and can not be predicted with any degree of certainty.

A

magnitude

\ /=4

Figure D.3 Occurrence of events

(B) Uncertainty of models

The design of a structure involves modeling. Thus, a building may be modeled as a rigid
frame (see Figure D.1) and a caisson may be modeled as a rigid body. In an earthquake,
ground acceleration at a point can be decomposed into two horizontal and one vertical
orthogonal components. For convenience, in practice, only one horizontal component is
considered. The irregular, short-crested waves may be modeled as monochromatic and
unidirectional. The materials of a building are often assumed to be linearly elastic and
the characteristics of the seabed on which a caisson rests is, to say the least, difficult to
model.

(C) Statistical uncertainty

Since earthquakes ground accelerations and storm waves are random, their magnitudes
and frequencies of occurrence are described by probability functions. The parameters of
these probability functions are derived from limited statistical/ historical data which
necessarily involve uncertainty.

1l Risk analysis

In line with what is discussed in I and II, because of all the uncertainties involved, the
safety of a structure can not be stated with certainty but must be given in probabilistic terms.
The probabilistic assessment of the condition of a structure is referred to as risk analysis or
risk assessment. Risk-analysis of a structure generally involves the following few steps:

(A) Develop a hazard function for the site of the structure. That is, find the probability of
exceedance of various levels of excitation (see Figure D.4).

(B) For a given level of excitation perform structural response analysis and express structural
response as function of level of excitation (see Figure D.5).

(C) Construct structural fragility curves. That is, for a given level of excitation, and hence
response, determine possible structural damages (see Figure D.6).

(D) Find the costs of damages (see Figure D.7).
-G.2-



(E) Revise the design of the structure to minimize total cost.
A

Probability of
exceedance

» PGA %g

Figure D.4 Hazard function

Drift
(inches)

> PGA %,‘I
Figure D.5 Response function
A
Panel cracking
G
o
> 0
E &
:
S s
§ o
A~ .
Drift (inches)
>
Figure D.6 Fragility curve
A fracture
3
5§
2738
= 3
£5
=S
A~ s
> Repair cost

Figure D.7 Cost curve
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IV  Hazard function for a site

In the following, two examples are given. The first one illustrates how hazard function
can be derived for tsunami risk analysis; the material is taken from the work of Professor
I-Chen Lin of TKU. The second one shows how hazard functions are obtained for study of
harbor tranquility; the material is taken from the work of Professor J. G. Lin of NTOU.

(A) Tsunami risk model (“A preliminary investigation of tsunami risk” by I-Chen Lin, PhD
dissertation, North Carolina State University, Raleigh, NC, USA, 1981.)

Since hazard function is intended for a site but few historical and statistical data are
available for a specific site, the approach has been to establish a model for the generation of
tsunamigenic earthquakes (source model) and adopt a model for the propagation of tsunami
waves from the source to the site from which the wave climate (water level) at the site can
be determined.

The source model assumes that tsunamigenic earthquakes are caused by the rupture of an
underwater fault. Figure 8 shows a fault and the site. Rupture can take place anywhere on
the fault with equal probability. The distance, r, from the source to the site is therefore
random and is denoted by R The magnitude of tsunamigenic earthquake is measured by
seismic moment my_which is also random, and is denoted by Mo.

site

fault

source

Figure D.8 Source-site relation

Based on studies of seismology and hydrodynamics, the random water level Y at the site is
related to Mg and R by the following:

Y =D, - D, ("

where D1 and D2 are deterministic constants. The probability density function of Mg is

a
fu, (M) = W
The probability density function of Ris, From Figure D.8,
2r
fR(r) = > >
[\r=—r,

Thus, the probability density function of Y can be found. Let the probability distribution
function of Y greater than or equal to y be denoted by q(y). This is in fact the conditional
probability distribution function of Y given an earthquake has occurred at the source.
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To assess tsunami risk, we must make an estimate of the number of tsunamigentic
earthquakes generated from the fault for a given period of time, say, a year. This is done by
assuming that the occurrence of tsunamigenic earthquakes is rare and can be modeled by
the Poisson point process. If, based on historical and statistical information, the average
number of earthquakes per year is v, then

vke™

P(k earthquakes per year) = k=0,23,..

where P(.) is probability of the event enclosed in the parentheses. Probability distribution
function for water level Y at the site per year is, therefore, by the theorem of total
probability,

FY(y)lyear
=P(Y < y)lyear

=Y P(Y < y|k earthquakes per year)P(k earthquakes per year)
k=1

where P(A|B) is conditional probability of A given B. It may be shown that
P(Y < y |k earthquakes per year) =[1-q(y)]*
where q(y) is probability that Y >y, given an earthquake has occurred as mentioned earlier.

It follows that

N e’ -a(y)
Fy(y)lyear = Z[l -q(y)] Kl =€
k=1 .

so that, in a year, the probability that water level at the site exceeds an arbitrary value y is
PY 2 Y) e = 1€

Since we are primarily interested in extreme events (high water level), q(y) is small, in
which case,

P(Y 2 Y) e =va(Y)
This is the so called hazard function we seek to determine.

(B) Long term estimation of wave conditions in a harbor (“Statistical properties of wave
conditions in harbors” Jaw-Guei Lin, PhD dissertation, North Carolina State University,
Raleigh, NC, USA, 1995.)

Wave conditions in a harbor are determined by wave conditions offshore in the vicinity of
the harbor. Since occurrence of storms is highly uncertain, their prediction must rely on
historical and statistical data. Table D.1 is an example of data collected of waves offshore.
The first column shows significant wave height HS and the first row, significant wave
period Ts. The entries in the table are the joint probabilities of the random variables HS
and Ts. Some times, the main direction of waves are also recorded (see Y. Goda, Random
seas and design of maritime structures, University of Tokyo Press, 1985.) In this example,
we consider waves advance only in one direction 4.
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Table D.1

Ts (se)
4 6 8 10 12 14 16
14
12
10

Hs

. . .04
(m) 0.06 | 0.06 | 0.0

8

6 0.04 0.06 0.06 | 0.06 | 0.04
4 0.04 0.04 0.06 | 0.04 | 0.04
2 0.04 | 0.06 0.08 0.06 | 0.04 | 0.06

Let the site be a point in the harbor and let the subscript | represent incident wave. Each
pair {(Hg), (Ts)i} in the table represents a wave that may be treated either as a
monochromatic wave or as a random wave train (see Y. Goda, Random seas and design of
maritime structures, University of Tokyo Press, 1985) These waves are propagated to the
site numerically for the specified direction 4. The wave height at the site is denoted by H.
The probability that H is greater than or equal to an arbitrary value h caused by an incident
wave(s) with significant wave height (Hs), and significant wave period (Ts);, denoted
P[(H=h)| (Hs)i, (T9)i], can be found. By the theorem of total probability, we have

P(H 2 h) = z P[H 2 h | (Hs)l 9(Ts)| ]P[(Hs)l (Ts)l ]

where P[ (Hs)i, (Ts)/] is the joint probability of (Hg), and (Ts), (entries of (Hs), and (Tg),
in Table 1) and the summation extends over all values of (Hsg); and (Tg),.

This is in fact the probability of exceedance, ((y), of water level Y in the tsunami risk
model.

V Structural response

From the hazard function, one must decide the level probability of exceedance of the
level of forcing function a structure is to be designed for. In the case of earthquake ground
acceleration, it is usually the peak value of ground acceleration. Once the peak ground
acceleration is specified, the corresponding ground acceleration time history can be treated
either as a deterministic time history or as an ensemble of time histories all having the same
peak acceleration but of different wave form. If a single time history of ground acceleration is
used, the structural responses (forces and stresses and deformations and strains) are found. If
an ensemble of time histories is used, then an ensemble of structural responses is sought from
which the statistical properties (means and variances, for example) are obtained.

In the case of a caisson, similarly, from the hazard function constructed for the site
where the caisson is located, a level of probability of exceedance of the level of significant
wave height must be selected. Once the significant wave height is chosen, the wave may be
considered as a single monochromatic or irregular wave and the response of the caisson is
calculated accordingly. On the other hand, the wave may be treated as an ensemble of waves
and an ensemble of caisson responses is obtained from which the statistical properties of the
caisson responses are calculated.
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VI Damagesor failuresof structure

If we treat both the forcing function and the strength (resistance) of a structure as
deterministic quantities, it is an easy matter to determine whether the structure suffers damage
or failure, if damages and failures are clearly defined. If we treat the forcing function as
random but the strength (resistance) as deterministic, it is still an easy matter to find the
probability of damages or failures. More often than not, both the forcing function and the
strength (resistance) are random. In this case, the probability of damage or failure can be
obtained in the following manner:

fail

structure

lforce

S >

safe

R,
resistance

Figure D.9 Structure fail/safe regions

Referring to Figure D.9, let the random force on the rod be S with probability density
function fg(.) and the random resistance be R whose probability density function is fr(.). The
probability of failure can be shown to be given by

P =] D fs(s>ds}fR<r>dr
If the resistance is considered deterministic and is equal to ro, then
p, = [ fs(s)ds

Now consider the case of a caisson (see Figure D.10) placed on a base with friction
coefficient |, subjected to a single horizontal force F applied through the center of mass of the
body, expressed in terms of it weight mg as F=mgk where m is mass of the caisson, g is
gravitational acceleration and K is a non-dimensional quantity. It can be shown that the caisson
will remain at rest if the values of P (resistance) and k (force) lie in the shaded region in
Figure D.10. Denoting the probability density functions of p and K as f,(.) and fi(.)
respectively, the probability that the caisson will remain at rest (safe) is

b | { | fﬂ(u)dﬂ} f (K)0k

k=0| u=k
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A
safe

F=mgk

C. 4_

caisson v > k

fail

Figure D.10 Caisson safe/fail regions

VIl Cost

We obviously do not want to over-design nor under-design a structure. In the former
case, the cost would be too high whereas in the latter case, the structure would be too unsafe.
We must seek to design a structure that is optimal in terms of cost. This can be done rather
simply conceptually as follows.

Figure D.11 is a sketch of Cj, cost of construction and maintenance, referred to as the
initial cost, plotted against reliability of the structure. It is obvious that the more reliable the
structure is, the more costly it is to build the structure. Figure D.12 is a sketch of Cp, cost of
failure (damage) of the structure plotted against reliability of the structure. The cost of
damage refers to cost of repair or replacement. Since, for given value of reliability of the
structure the cost of damage is uncertain, it is treated as a random quantity and Cp is actually
the expected cost of damage. The more reliable the structure is, the lesser is the cost of
damage. The total cost, Cr, of the structure is C+Cp and is sketched in Figure D.13 as a
function of reliability. The reliability that corresponds to the lowest value of Cr is the
optimum reliability (target reliability) the structure should be designed for.

G

Reliability of
the structure

>
Initial cost

Figure D.11 Initial cost curve
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Reliability of
the structure

>
Initial cost

Figure D.12 Cost of Failure curve

Reliability of
the structure

Initial cost

Figure D.13 Total cost curve
VIl Threekinds of failure

It is customary in areas of actuary science (science based on which insurance risks and
premiums are computed), manufacturing industry and structural engineering to divide failure
into three categories: (1) infant mortality, premature failure, or construction failure, (2) chance
mortality, accidental failure, or catastrophic failure, and (3) wear-out mortality, or fatigue
failure. As these terms suggest, a person, a product or a structure undergoes three stages in life
and failures can happen in all these three stages. When a person is first born, he/she may die
due to birth defects. A product may be defective and can not perform its intended function. A
caisson breakwater may be damaged during towing, sinking and placing and is rendered
unusable. A quantity (function) called force of mortality function, hazard function or risk
function is defined roughly as the probability of imminent failure of an object known to have
survived up to time t. The function, denoted by J(t), is a monotonically decreasing function of
time t (W' (t)<O) for the time interval of infant mortality failure. Thus, the chance of an infant
dying decreases steadily once it has survived the first few weeks. Similarly, the likelihood of a
coffee pot malfunctioning becomes increasingly less once it passes inspection. A caisson
breakwater, which has survived the first stage of construction is not likely to be unable to
fulfill its intended function.

In the second stage, failure mainly occurs by chance. A person may be killed in an
automobile accident, a lightbulb may be accidentally damaged because of careless handling
and a breakwater caisson may be hit by a ship. The chance of occurrence of these incidences
remains the same and does not diminish. That is, |’ (t)=0.

The third stage is the wear-out stage. A person having survived up to an age of, say
seventy, is more likely to die a year hence and the chance of dying increases with age. A
lightbulb which has worked for 100 hours is not likely going to last much longer. Similarly, a
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breakwater or a building is not expected to last forever simply because the of which the
structure is made deteriorate after many years of wear and tear. In this stage, p(t) increases
with time ( W (t)>0).

Most attention has been paid to chance failure and wear-out failure but not premature
failure. In the context of structural design, and breakwater design, we note that attention is
given to both chance and fatigue failures. Thus a TV tower may be designed to resist extreme
wind load, say, due to 100 mph wind (chance failure). The tower, nevertheless is subjected to
almost continuous wind load of moderate intensity (20-30 mph) which may cause the
structure (especially at structural joints) to fail by fatigue. Similarly, a caisson breakwater
must be able to resist extremely large wave loads due to waves breaking on the breakwater.
One must also want to make sure that continuous action of non-breaking waves of moderate
intensity may induce liquefaction of the soil mass in the seabed (fatigue failure).

Concluding Remarks

I want to thank Professors Yang Wen Heng and Lin Jaw Guei for giving me the
opportunity to present this lecture to you. It is my believe that theory of probability and
random processes as well as statistics are powerful tools when they are thoughtfully applied to
the design of structures. My efforts will be richly rewarded if this lecture will promote
interests in the subject at NTOU.
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Criteriafor initiation of modes of response of a freestanding rigid
body under the action of a horizontal force.

By Chi C. Tung

Professor emeritus, department of Civil, Construction and Environmental Engineering
North Carolina State University, Raleigh, North Carolina, USA

Part 1: force above center of mass of the body
Date: May 9, 2005
Location: Institute of Harbor and Marine Technology, Wuchi, Taichung, Taiwan

Abstract

Caisson breakwaters have failed due primarily to wave actions the most severe
type being waves breaking directly on the caisson.

In this study, as an initial step, we propose to adopt simple, idealized models for
the caisson and the breaking wave force. Caisson is modeled as a freestanding plane
(two dimensional) rigid body resting on a frictional horizontal base. Breaking wave
force 1s idealized as a horizontal force (of large magnitude and short duration.) We first
examine the criteria governing initiation of the various modes of response a rigid body
can assume under the action of a horizontal force without addressing the problems of
actual responses of the body.

The approach is analytical, utilizing the three equations of motion of a plane rigid
body. It is found that a rigid body can assume various modes of motion: rest, slide,
rock, and slide-rock (sliding and rocking motions occurring simultaneously) and the
criteria of these modes of motion are varied depending on the following four quantities:
the magnitude of the force, the location of the line of action of the force, the
slenderness (aspect) ratio of the body, and the coefficient of friction between the body
and the base. The criteria for initiation of motion are quite different for the cases in
which the force is applied above or below the center of mass of the body. The results
are presented diagrammatically. With the magnitude of the force as horizontal axis and
the value of coefficient of friction as vertical axis, for a body of given aspect
(slenderness) ratio and given location of the force, one can tell, at a glance, which
mode of response will be initiated once the magnitude of the force and the coefficient
of friction can be ascertained.

Part 2: Force below center of mass of the body
May 9, 2005

Location: Institute of Harbor and Marine and Technology, WuChi, Taichung, Taiwan
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Abstract

To investigate the motions of a caisson resting on seabed under the action of a
breaking wave force, the caisson is modeled as a freestanding plane rigid body,
initially at rest, placed on a frictional horizontal base and the breaking wave force is
idealized as a horizontal force of large magnitude and short duration. It has been
shown that a rigid body can assume the following four modes of response: rest, slide,
rock and slide-rock (sliding and rocking simultaneously). In this study, we examine the
behavior of a rigid body in the slide and rock modes of response (the slide-rock
response is much more involves and is still being studied). The approach is analytical.
The single degree of freedom equations for sliding and rocking motions of a rigid
plane body are used; and the breaking wave force is treated as a Dirac delta function.
Explicit solution of the equation for sliding motion is obtained but the nonlinear
differential equation for rocking motion must either be solved numerically, or, since
we are only interested in small motion of the body (caisson), the nonlinear equation is
first linearized Solutions are achieved first for the case in which the body is places in
air followed by the case when the body is surrounded by water in which case,
body-water interaction is taken into consideration.

Part 3. Responses of a caisson to the action of a horizontal impact force
May 10, 2005
Location: Institute of Harbor and Marine and Technology, WuChi, Taiwan

Abstract

To investigate the motions of a caisson resting on seabed under the action of a
breaking wave force, the caisson is modeled as a freestanding plane rigid body,
initially at rest, placed on a frictional horizontal base and the breaking wave force
is idealized as a horizontal force of large magnitude and short duration. It has been
shown that a rigid body can assume the following four modes of response: rest,
slide, rock and slide-rock (sliding and rocking simultaneously). In this study, we
examine the behavior of a rigid body in the slide and rock modes of response (the
slide-rock response is much more involves and is still being studied). The approach
i1s analytical. The single degree of freedom equations for sliding and rocking
motions of a rigid plane body are used; and the breaking wave force is treated as a
Dirac delta function. Explicit solution of the equation for sliding motion is
obtained but the nonlinear differential equation for rocking motion must either be
solved numerically, or, since we are only interested in small motion of the body
(caisson), the nonlinear equation is first linearized Solutions are achieved first for
the case in which the body is places in air followed by the case when the body is
surrounded by water in which case, body-water interaction is taken into
consideration.
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Web Site Mi crosoft ASP . Net
Server Site Service Component
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C Delphi
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ASP.NET
ASPX
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> windows2003 / mssgl 2000 / mssgl sp3/ e-trust

ASP.NET
ASP.NET
HTTP

(Session D)

Cookie URL

(In-Process) SQL Server™ ASP.NET State Server
Web Farm Web
(
Web )
SessionStateM odule
SessionStateM odule
IHttpModule AcquireRequestState
ReleaseRequestState
SessionStateM odule ( [ 31])
AcquireRequestState SessionStateM odule

31



ASPNET B3

ASP.NET

SessionStateModule:

B AR R a 1= AcquireRequestState
LServer m
— [HEtpHandler © ASPX

@ TRURCRL e

SessienStateModule:
ReleaseRequestState

31
ASP.NET 2.0
InProc  SQLServer StateServer
SQL Server StateServer
AcquireRequestState
BLOB ( )
ReleaseRequestState
SessionStateM odule



Blob

BinaryFormatter

ADO .NET Web
ADO Recordset
ADO.NET DataSet
ADO Recordset 2002
Data Points DataSet
DataSet XML
XML
ADO.NET DataSet DataSet
XML (schema) DataSet
XML
DataSet XML
XML HTTP
DataSet
Web Visual Basic&reg; .NET
C# Northwind

DataGrid

DataSet

Microsoft&reg; .NET Web



ADO.NET ADO

ADO.NET AP
ADO .NET Framework
XML ADO XML
ADO.NET XML
XML XML
ADO.NET XML
ADO.NET XML
ADO.NET XML
NET Framework ADO
(Recordset) -
(cursor)
ADO.NET
NET Framework
ADO (Recordset)
(disconnected access) ADO.NET
- DataSet
DataSet
ADO
ADO.NET
ADO
ADO.NET
ADO (Recordset)
(Recordset)



(Recordset)

ADO.NET
ADO.NET

ADO (Recordset)
DataReader -
DataSet -
- DataSet
ExecuteNonQuery
ExecuteScalar

ADO

DataReader

(Recordset)

ADO

ADO.NET Command

(Recordset)

ADO.NET

ADO.NET

DataAdapter

ADO.NET Command

(Recordset)

ADO.NET DataReader

ADO

(Recordset)
(Recordset)

ExecuteScalar



XML
ADO (Recordset)
ADO.NET DataSet

DataSet
DataSet
XML
DataSet
DataSet
DataSet
( )
) XML
) DataSet
(Recordset)
(Recordset)
( M SDataShape ) DataSet
DataSet XML
XML
(XSD)
( )
ADO
ADO.NET
ADO (Recordset)

INSERT UPDATE DELETE
ADO



ADO.NET INSERT UPDATE

DELETE DataSet DataAdapter
DataAdapter DataSet
DataAdapter DataSet
DataSet DataAdapter
DataSet
ADO ADO.NET
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ftp
FTPS00.EXE

C:\ SICTMP\ *.DAT FTP

IP

Login Account & password

Account :

Password :

AP.dat : TP.dat :
TC.dat: KH.dat :
KL.dat : SA dat :
HL.dat :

3.3
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VARIABLE : ZET

FILENAME : operate.cdf
SUBSET : 72 points (TIME)
LONGITUDE: 121.7E(121.7)
LATITUDE: 24N

Z 01
121.67E
203
02-NOV-200501:00/ 1:-0.729
02-NOV-2005 02:00/ 2:-0.407
02-NOV-200503:00/ 3:-0.115
02-NOV-200504:00/ 4: 0.190
02-NOV-200505:00/ 5: 0.425
02-NOV-200506:00/ 6: 0.494
02-NOV-200507:00/ 7: 0.409
02-NOV-200508:00/ 8: 0.190
02-NOV-200509:00/ 9:-0.074

02-NOV-2005 10:00/ 10: -0.306
02-NOV-2005 11:00/ 11: -0.470
02-NOV-2005 12:00/ 12: -0.469
02-NOV-2005 13:00/ 13: -0.350
02-NOV-2005 14:00/ 14: -0.056
02-NOV-2005 15:00/ 15:  0.252
02-NOV-2005 16:00/ 16: 0.520
02-NOV-2005 17:00/ 17: 0.725
02-NOV-2005 18:00/ 18: 0.736
02-NOV-2005 19:00/ 19: 0.588
02-NOV-2005 20:00/ 20: 0.285
02-NOV-2005 21:00/ 21: -0.120
02-NOV-2005 22:00/ 22: -0.483
02-NOV-2005 23:00/ 23: -0.764
03-NOV-2005 00:00 / 24: -0.933
03-NOV-2005 01:00/ 25: -0.929
03-NOV-2005 02:00/ 26: -0.710
03-NOV-2005 03:00/ 27: -0.391
03-NOV-2005 04:00/ 28: -0.054
03-NOV-2005 05:00/ 29: 0.245
03-NOV-2005 06:00/ 30: 0.437
03-NOV-2005 07:00/ 31: 0.468
03-NOV-2005 08:00/32: 0.329
03-NOV-2005 09:00/ 33: 0.098
03-NOV-2005 10:00/ 34: -0.151
03-NOV-2005 11:00/ 35: -0.368
03-NOV-2005 12:00/ 36: -0.454
03-NOV-2005 13:00/ 37: -0.408
03-NOV-2005 14:00/ 38: -0.187
03-NOV-2005 15:00/39: 0.114
03-NOV-2005 16:00/ 40: 0.425
03-NOV-2005 17:00/ 41: 0.662
03-NOV-2005 18:00/42: 0.776
03-NOV-2005 19:00/ 43: 0.728
03-NOV-2005 20:00/ 44:  0.503
03-NOV-2005 21:00/ 45: 0.142
03-NOV-2005 22:00/ 46: -0.273



03-NOV-2005 23:00/ 47:
04-NOV-2005 00:00/ 48:
04-NOV-2005 01:00/ 49:
04-NOV-2005 02:00 / 50:
04-NOV-2005 03:00/ 51:
04-NOV-2005 04:00 / 52:
04-NOV-2005 05:00/ 53:
04-NOV-2005 06:00 / 54:
04-NOV-2005 07:00/ 55:
04-NOV-2005 08:00 / 56:
04-NOV-2005 09:00/ 57:
04-NOV-2005 10:00/ 58:
04-NOV-2005 11:00/ 59:
04-NOV-2005 12:00/ 60:
04-NOV-2005 13:00/ 61:
04-NOV-2005 14:00/ 62:
04-NOV-2005 15:00/ 63:
04-NOV-2005 16:00/ 64:
04-NOV-2005 17:00/ 65:
04-NOV-2005 18:00/ 66:
04-NOV-2005 19:00/ 67:
04-NOV-2005 20:00/ 68:
04-NOV-2005 21:00/ 69:
04-NOV-2005 22:00/ 70:
04-NOV-2005 23:00/ 71:
05-NOV-2005 00:00/ 72:

VARIABLE : ZET

FILENAME : operate.cdf
SUBSET  : 72 points (TIME)
LONGITUDE: 121.7E(121.7)

-0.645
-0.909
-1.020
-0.916
-0.665
-0.311
0.020
0.284
0.434
0.406
0.251
0.020
-0.203
-0.349
-0.395
-0.264
-0.017
0.304
0.587
0.762
0.820
0.681
0.401
-0.003
-0.410
-0.743

LATITUDE : 24N

Z 01

121.67E
203

02-NOV-2005 01:00/ 1:
02-NOV-2005 02:00/ 2
02-NOV-2005 03:00/ 3:
02-NOV-2005 04:00/ 4:
02-NOV-2005 05:00/ 5:

P

DL500.EXE

-0.729
-0.407
-0.115
0.190
0.425

!

C:\ SICTMP\ *.DAT

34

WEB SERVER
FTP
)
Schema

3-10

R _TIDE
KL,KH,HL,TC,SA
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34 Schema

Create Script File:
[xrxHAE : SIC : 2005/11/2 09:43:34 ***x*% |
IF EXISTS (SELECT name FROM master.dbo.sysdatabases WHERE name=N' SIC' )
DROP DATABASE [ SIC]
GO

CREATEDATABASE][ SIC] ON(NAME=N' SIC_Data ,FILENAME=N' d:\ ProgramFiles\ Microsoft
SQL Server\ MSSQL\ data\ SIC_ DataMDFZE, SR, FILEGROWTH = 10%) LOG ON (NAME =
N' SIC_Log , FILENAME=N' d:\\ Program Files\ Microsoft SQL Server\ MSSQL\ data\ SIC_Log.LDF
SIZE =1, FILEGROWTH = 10%)

GO

exec sp_dboptionN' SIC' , N' autoclose' , N' true

GO

exec sp_dboptionN' SIC' , N' bulkcopy' ,N' false

GO

exec sp_dboptionN' SIC' |, N' trunc. log' , N' true

GO

exec sp_dboption N' SIC' , N' torn page detection” , N' true'

GO

exec sp_dboptionN' SIC' , N' read only' , N' false

GO

exec sp_dboption N SIC' |, N' dbouse' ,N' false

GO

exec sp_dboptionN' SIC' , N' single’ , N' false

GO

exec sp_dboption N' SIC' , N' autoshrink’ , N' true'

GO

exec sp_dboptionN' SIC' , N' ANSI null default'’ , N' false

GO

exec sp_dboptionN' SIC' , N' recursivetriggers , N' false

GO

exec sp_dboptionN' SIC' , N' ANSI nulls ,N' false

GO

3-11



exec sp_dboption N' SIC' , N' concat null yieldsnull' , N' false'
(e;x(Zc sp_dboption N' SIC' , N' cursor close on commit' , N' false
(e;x(Zc sp_dboptionN' SIC' , N' default to local cursor' , N' false
(e;x(Zc sp_dboption N' SIC' , N' quoted identifier' , N' false'

(e;x(Zc sp_dboption N' SIC' , N' ANSI warnings , N' false

(e;x(Zc sp_dboption N' SIC' , N' auto create statistics , N' true'
(e;x(Zc sp_dboption N' SIC' , N' auto update statistics , N' true'
GO

use[ SIC]

GO

[rrxkAk : [ dbo] .[ R_TIDE] : 2005/11/2 09:43:37 ***x*x |
if exists (select * from dbo.sysobjects whereid = object_id(N' [ dbo] .[ R_TIDE] ' ) and
OBJECTPROPERTY (id, N' IsUserTable' ) =1)

drop table[ dbo] .[ R_TIDE]

GO
[rrxxrx : dbo : 2005/11/2 09:43:34 *¥**xx*/
[rrxxrx : [ dbo] .[ R_TIDE] : 2005/11/2 09:43:38 ******/

CREATE TABLE[ dbo] .[ R_TIDE] (
[ SITE_ID] [ varcha] (10) NOT NULL ,
[ DATATIME] [ datetime] NOT NULL ,
[ TIDE] [ float] NULL,
[ HTIDE] [ float] NULL,
[ STATUS] [ inf] NOT NULL,
[ NOTE] [ varchar] (250) NULL ,
[ RTP] [ varchar] (30) NULL,
[ RTT] [ datetimg] NULL

) ON[ PRIMARY]

GO

ALTER TABLE[ dbo] .[ R_TIDE] WITH NOCHECK ADD
PRIMARY KEY CLUSTERED

(

[ SITE_ID] ,
[ DATATIME]
) ON[ PRIMARY]
GO
Schema
SITE_ID varchar (10) NOT NULL ,
DATATIME datetime NOT NULL ,
TIDE float NULL ,
HTIDE float NULL ,
STATUS int NOT NULL ,
NOTE varchar (250) NULL ,
RTT datetime NULL

3-12




L LECTLEEE T

ST Py

m TR R TEE YRS TR

qqmmmm“mqmmnnmnmnmmnnnﬂﬂﬂﬂﬂﬂﬂﬂnmmnnnﬂmﬂ

55 mulmwmum

W

IERREERECERER]

13

3 -



3.2

3.21
93
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(2000 12 )
(2001 8 ) (2002 7 )
NORTEK AWCP
GSM
(PC)
GSM modem
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Compression Service
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L~ Network
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(1)Video Manager Server(PTZ & Recorded)
/

PC-BASE
(2)Video Compression Server
CLIENT
(3)Video Gateway Server
CLIENT IE Video Manager Server

4 A !
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(Schedule)

C. XP

d. (Resolution) (Bandwidth)
(Frame)

e.

f. (

)

0.

h. NAS Tape SAN DAS

i

J-

K. (Winmedia
Quick...)

l. (Pre-Set)

m. (LAYOUT),

n.

0. E-malil

p.

g.

r. (Web gateway service)

(Image Compressor Service)



(2) Sony
Sony Real Shot

SSM

winlie s aulaaNl s TEe v
TR LTY &

» Monitoring up to 32
— network cameras

* Flexible layout of monitoring
windows and backgrounds.

Schedul ed recording setting

» Images can be recorded
manually or automatically

* Pan/TilttZoom control

3.21 Sony Realshot
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(2)

30 30fram/sec(fram
) 4 :

a.data rate =256kbit/sec

b.camera =4

c.skip( )=30

d.day=30

e.256kbit/sec + 8 = 32kbyte/sec

( 30 fram/sec)
f.32kbyte/sec x 86400( ) 2.76GB/Channel
g.4

2.76GB/Channel x 4 Channel 11GB/day
h.11GB/day x 30 day = 330G
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2.1

2.2

Goda(1976)
2 (0.,

QP =" fs°(f)Df
mo 0

L onguet-Higgins(1975)

m, = [ £"S(f)df
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S(f) fp = Fp
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21 f, F)
m,, = jf”(f —f,)"S(f)df n=0124 (2-4)
m, = ["(f,~ )'S(f)df n=0124 (2:5)
Fe
2.2 2
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m,, :J:w(f —f.)"S(f)df n=0124
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Typhoon : OTTO ; Date : 08/03 09 ~ 08/05 09 (1998) TI : 3 hours

| | ‘D
! 08/04/06:00' !
|

P¢=985mb ,'Umax=30m/s

4

Pc=983mb , Umdx=30m/s '
1 1 1

T)870471%00 Max_ Wave 6:7m , 1121

14sec

m

3-3 34
im 13m
34
1m 6~8sec
6sec 2
01 2 4
0 Mo
fr=0 mg
Mo
34



Zero Moment (mO0)
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Wave Height H1/3 (cm)
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Zero Moment (mO0)

Zero Moment (mO0)

Record Name : otto typhoon
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my 100
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1st Moment (m1)

1st Moment (m1)

Mo Moy 3-7
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fb:0 mo

Record Name : ofelia typhoon
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1st Moment (m1)

1st Moment (m1)

Wave Height H1/3 (cm)
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