BHAMMKRBESHEMASEE Iy dr 2 Faeg s No. 195
“RRAAOOHEE - BT A AN TEE”

134 0F %8 W &
A G O RTA IS I B9 5 HF5E

H =1 &

H 1 49 4¢ 3 A

OB & A

H A & M W % W =



X L 03 &

AFEIHT, SARRIRERSO MASER MBS ¥ (MO M85 - Wil 2 XM o & LT, BEE0
HARBEHTIIHRBECE T L2 LB A LD TH S,

E B & @ (uHER FHEN)

1340 R

ok & H H # (0Kt BH &)
& 3 & B oYW OB (KM W MRRE) B mE K (€ = K~ %)
M H — %k (8 A % @8 F) A B M (= # OIOT %)
W — Rk (= % ® I #) /OB OEZP (& ® I %)
W K £ & (AN B BERT ) MOk FO(E /R T o)
. R H & (BB B &) + B AL - (= % 58
. F R — B (XK KR X ) Bl OHE A (Z H & )
‘ X B o— (ZF E T %) E  O# %k (9 A @ )
W 8 B -~ (EXE#SEI %) OB — (3 = & &)
17 - (8 ¥ # ) o s (R ok @)
¥ B @ (Ekx &€ B I %) B B O(E O O®= ok F)
A oM OB oZ (H T Ok F) o al (BF & kK ¥ #)
MOB L o (RIS E R = ROo# ok (BRI )
# o (2 % WO %) AR K H (RO K )
| o o\ O O¥) o B B (A % m P Ha)
i 8 osn oM o M ok ) oA ¥ o (M Tm A )
= oE o f1 oA (= H ¥ ) DB # (= & WO ¥
E i e o B B K ) Mo¥ oW & (fn Mo R )
%o (= & & & pr) oA H oE (® fmor o 2)
it FHo— (A OB OB ) #Momos k(= F T %)
OO o (A A & &) e = #F (8 #F §F  m)

Fopt AT (N EE R ILT )

£t NNE R &

{5 i g aooCpy MOk I R
%= i1 T 3] PR N VA N 3 A W (I IR sn kg
B oOF O {4 m A ) fifd FOH (| A A )
A0 M o (dom A ) 3] fooFn (= 4 @ &)
= oA (= ¥ R 1) o5 AR (ENE R DY)

e weoooH & dE T %) (AT n < T S [ N 1 < A2 3



L B e 1
o WP D bR L ML oo 5
21 NEDb—An AT ADA Y — BEEITERER E FQRME s 5
D p TEO b — s n AT A LB A DRGSR E RO e 97
24 Bulk Carrier Hull &irder Strength FYEMMELLOFM o 73
o 4 SBELED AMEES O Mo AEEIGE oo 892
b BRI R DFC T I DTIE B L GRRAT oo 129
o1 RPN 5 S DRI BRLE oo 129
B0 BREERAMIO R BEE cveeee e 144
& HEBO INE &I DBRET e e e 149
401 BRI CEEERE (TR b LR E SRR ) e 149
4.2 B ORIE AN i B MBI TR T DU T o 163
B S 179
51 270000DWT. 4> #—{ STRUTLESS 538 ) OMIRERE oo ke s 179
62 AV BRI BHREE oo 184
5.3 5oy SRR IT BIETHRIC DaT e 190
I 202
65 B AT OAEAL S WL coeeees oo 206
56 BRI R O £ o 5 O AR ERERT D e 313
6. FERIFE LG IS FIOMERE e e 216
B A E O IR DERR] oo e 921
T EIEIC BT B EPEREAT e ST OTOUPUURRUP SRRSO 991
D5 AT BRI e 295
B B EIRG [C 1 B BUME IR oo iroess s 230
81 R EIC S BRI T o 75 A e ST U U VU UUP PPN 290

8 2 m%“ﬂ_%ﬁﬁﬁ |‘ — AL /R'JT’-&-@BHK ....................................................................................... 231



WA AFEEEP OB ARG e L BRI 05 5 E A doT 3
R TORDFM L ER 00T YRS k) TR LBk
WIS XL L DT '

X1 RMAERAT . MeBAELARH tEAR . & ) AVEE)FaET T B £
B. 5F TR v B T R AR I L. 375 LR LB
38 9 SAEIHERT AT B« e ERIC L. AGEBT#H A~
I AHAENTrS 7 ko VAT . FARDFAE K2 VRN 3,

W, AHGRERE N 2AFZ L <. 54508 rbE o TS h 35
ZTHD.

1) N FBEEPH OFFEL ) 0 MR

1) N K2 Totak Syalom 0 7 = 7 — DMAEGZTEAEE ¢ T DD

N K ’("fﬁ])% L E Tofd HM@/)’@LAS}/JE»L 07%1:%‘_7007.-%‘4\1?{%}?7 L ’fif\i
HET b S S5O0 A 0g -1 2B ko T ) - AEHE 14T 5o
Foo XEER . EIHBP RN 30 AT X 0 b S G E] - KEECH 3 47,
RKF B R 10 8a - K E LR 2VENCERES 20008075 D - v 2Vh 7 Ao &
.l BomsronwtitoP g e®WE L n  AFLF 15 3 2 T
EE A o bR K e 18 3 SBL R A AEE 7 R B SRS DA

1.2) Z%oTetal Sylina 4= — o AN B F < DD

AN &R 3%k HEBFAE « L T AW E W D 3¢ Tl E —
A b oREATENE L P)F RFEE L L Lk RAEE O ITE RILCE) o T
DA e KH. T hSaRA EZEKIOTF Y LT AT B3 BIEA TR S JoTn
200 XU JOBEEECEMR KL EIEH TR DB E4T 15 0 B .
BREF 2175820 t750he L. ZEARRLE -9 L2 A 70 (K
ALTHE 1T RE LB kv = 5 RN BE 4 2 78) B 1850
LR HE S R B T L p%ho 0 K,

):3) Z=# 2 Babk (arrin Hw(ifﬁfrdbz,«?z’ngzé TtE 2L ¢ < o

RBEE 17BN L) %707 €31 v (. HHEE»HEFE ¢
1Tt 7 o ot oyt Bl KIE Wit LA AL - HE T B E055 7 3 Round 6an,,d:ff;5
TRACS ') ’)\J?"Bf?#ﬁ EthEL K ENTUEW i EDOL LAy N = Sy o 4510 L AR
BPURA 158 xrbroh, P A Fltoihe ZMENEHE R 5 34HF
BB L 2 FFe G0 B iEA 3R It aeE L —EH LT Fe

1-4)  FFTESEET o 1o AR R

P2 -nZ@Wy 7 M5 w700 = PEFA LB L AFREF LD O



7 HEB R E3EIMEATIS . 4 2 ) TAL AR T oy petE T A

by ndT B BIEE Rt el Ry 0Bt LG L A N F g ik T
LR

2) Hehgorsk o Hhsan 0 Brie A 0P E B ASAE

z.1) AB ’#52‘7 I AR A 0 B G ] T 3 R

Fl N F F EEANE 0 AR A B8 CARERIE 0222 E ETHE L . TR X
BEHF AT I ELT EMFAL Ko

5@&%@1M\ﬁ%VWJVTﬂﬂhﬁﬁﬁwHﬂﬂ%T@@ﬁKLT\ﬁﬁﬁ
G il L [ biB Lo aE. EABHEAA O P 5HAE |28 DEEF LT
DD . ARREAE T TRIRAA R AL L aEAF s 7t B FEFTE
Brdlir1d. 2X 108 8ot B e \ TSFRBNET < HB L (FTE
N EEL T B

2.2) REBEND T H53T

B 0 gt o s e BEA L. X ORFIET N AT o THFT L o
—Mic. EYBEMN T RA 5 BRI H I )ER T H ST TUTO T EREL
BETEA Ul BRBE 10 AT TaRF L BAT I B S LT
o AFIBE S 10 E N HR AL L U R BRMERHCTRE LT B,

3) 481N, BE L F i 1 0 ARET

3.1 ) #tEAEPH 0T A

AGHUE I BER b ol B . 20 BB BT BRBRGAME R 2 THEH L =
NV =it - TERB LT A beidFoRFME e ELE LD,
W = TE L T 2 T VEiEH 7B T 51’%/'\&1,\_/7;4:-&’( H 2 N hH s,
Fh. REMEBIAALHEAZ QBB ATH ). BEBL o F 51 E
ZA A I L ET S 2 tobr o

3.2) AAMBEIIIr 1 5 EBEEL DN T b BIATEF AP

CA L O BHRABIINIE D T 8= A v 5 ) D hE. HiH

TEE I ). S hon) s 29 rafs nsEE33nr eHIMLE. 2 08
F . 05mm P - hr ek k. Mer 20 A 06 kT 0T 5 HRLEIT
FH) 5390 REBBSB3 2. HEw. oo 5 )y ] Fo
W<l R ) 5 v )13 CARET B erhor K,

4) BMNLBAL L % 0 AEH]

4. 1) 2NEDWT 9> 77— ( Strutlus) o #3875 » B3
X| .Liﬁﬁiﬂ’fﬁ\ﬂi’ﬁi’vWﬁ /-/?ﬁ\)’//j‘—%?‘f:?;ﬁlf;‘c L’(~;f"‘i1

-2 -



K E%hith s vVIEAHTERF AN 28 DT 20T, HOHED F<n | 5 =
TNy DRAEHF L, BTARL 3HERSFE LB LK. K DB E L REH
BUBFARLRD T 5 Bo—HEFLE,

4.2) I 0F5% B3 21857

TAG T e - 0 B AW LT T B k0. TR A
PR F N RE T DWT 0 F 2= <o nTHEL1T2 ko (Ed] L £3LE 501
SR ZIFATIRA L A B QAL THFATRE FE0=F )30 ° &%
NETELEF A5 L 30T T R F E L BREAAFNF CF D 2
by 7 oo

43) S F )RR BEAR BT TE

FEM e L TREEE 29 5 F Z4R0 7 > H— €. > ndsrEmFi) e

IRONFRENUTI BRI ET E 5 V4 = by v i b ) f 32 A 2y
CETEAMARNEFHE L R, 2 0iEF . Atk G, Mo E LT Ko,
7L 7RIS T 03K AT H ) L B )R 5 S D o

4.4) NKOWEFEE +F— 9L = AF &

HEAIRIEE D |~ 4 L2 L7 AFARREI L. RO FHHB 1Tr5 0~k
HORPRE EARTT L R ¢ 0 #%R . £ 1Az (AR ER M <t 555 4 #p
MapPTic s ) BB EE L L 1515 B 0T RN 0 IEHAIE 1T 15 5 A
TFEE BT D o 2o £,

4.5) SEEHE oD e 4045 E

NAFARTEE D |~ F L2 A5 BR 0 B e 455 - . (28050 L T .
HIEE 21 7 P - eB 0 RE T oR e e SABIET BE LK.

4.8) A OHERBBT T DY A — O LAEEM 0 — T A

AOEIE + o EFBHEATTEAC > I L o FHEBR e LT A |
VTERCGTRAL . CERI T3 EMB RS S0 2t iAo B
TR A - THRFT L R,

5) SRAMA T ER N o 485
e L B TR AR e (E AT 5 DT T ) VI 115 3 B AEAE) R E
FONTHST LR 3R BB A D HEE RIS 3B R - o e

j;\j%?fr LE ° ’f 07?1.?3%\\ N vfh‘b@fﬁﬁf)’clg_ Tﬁ,{f\‘#‘i/\‘, A Lf’i}&}:’é\ﬂ ’\l"'l v
DTEFEON - ALHBALT B wavbsro s,



£ ) TAE 3 & ViR AR 0 ARF]

TIEAER WA RBE L T BRI AR S B K O

. EEIEE Lt % rﬁﬁ.?i
ﬂ_ut [ A

 DAEHIELBAT e 4T 5D T oW EL ko 49720 -
CHEAMGEE €T v LT A sE s R ip e X L CH kT 3 %/a\
}iﬁr@pﬁ%rﬂﬂaﬂo FRBC D FIVHES I TR L B

Fo. FEE) 0 R BBEEHE < 7T 3 AL A 20T E R EARE L R
7) AT EH v A 2 E B oA ]

B4 SAEAERLCIRA] T T B ) B

D> Ea = F 7o A OfLE
%}i‘};&a Fo 3 E.

NEAFRWAHE D — 7 L2 A7 4Rk 2 TEPAL £
x-S A RN EE 4 C - REF 2 LD
Lovn 2R3 0. & EOERFHFEFIC THF L

z
- BN ATV T e

Al t . AHRERE ¢ LEnT
CGADEINEFHL T 0 D X Ah D,

NS




D BRI IR i B B o B3

21 NKob=F LZATAN T - HBEABER L ¢ 25T
20

Z 1 = s - 922 T4 20
21039t — Y -2 R TAEH O TS L A TR BRI 54T

TR EWRE Y3,

:o;—/?(?q T AT TR EF MM o0 T HEVERY o fta FEEEF T
SN PR SR A ER ) ¢ B 2 LEdA kK. 2 Sodnad t
F‘nwﬁvffﬂﬁWWUﬁ MWEhﬁJ%WkﬁEﬁHKE#3¥%R

l‘x
___)i

DEERELL  vF o4 BHF F o FH g%

L F s RAERET - 2H LT

MMy E 9t o THE, =

- wE e .
TN + AR IRV

sE R MR kX

[E U G- A SN

e gy HE-HLz®F 5 R To 3 IR
- V- BITEEER G R L T4

212 Y- )-XTE

2l ¢TI R TR AN
T\@%rd‘?;,Q%@?“?j—]:ﬂu
22 N = E%\'E I

E oz wmr T WIR Y B
.Ti 1" Stalden @]lbb‘t Ei4‘3i$'L\ t
iz~ 12612 ¥ d4E R s

T | 50,0007 fE2 IR 500, cooDWTER 3 T X X
Ty - AT E 4T, STEH A O 2§
Loy - RHE U@ ih AR MR e
- (ol ARV - Tl N A

PiEio TEnic it 73 B A A e x5 E L,
TH, “h oo o xIdET gl

nl

J'/U:.ﬁ‘z,“ﬁl:'—)l)z

L TREEREMAKE (o) w5y HEr o TR bL A~Loe Bii
E TN LT,
Mol ~&z L2 3B EHo &R T 2 TFENEL VT AENETE O

T o RE 1D o FEE o i f6) o

2013 ~ 324l R
4 i (2

Pl2 i s~ @2 | zeajrh ot s,
Wew T (O )

\ K &7 fe A
Shi EamE AL TS
BTL On= Oat Gt Gt O T B
L Ab o b0 XAk 3 et
ER 22, 48,2 Hed 7]

SR 3 R AL T W

J’a'm‘?’.éyéﬁ{, T3 32, iT:l
BRI LTIEE AP LTz

&2 o B,
B HiFER I Ao e BS L
UL - X v iU U8B T

7 @ BR 45

o

Btz e e i FEie o (D

(Gy ) S U7 -2 P oey o 550
ho it o A maEns (o) L3193 .

To M T (B o T TG )iz 2T

Moo RITEERUE EITR - LA LT R 2
3 2 ey

Sy i EROEN @ 313 3 -

=3 Bhiv L (BT a T RT) R K S



S EEohfn 2B I BE VBB O Tue 3t B HEF ME L DI
R LT A MIEERF I, CRv K FdhiTaem (BP0 UITT ) adr kK
%m:?my:’dﬁ—,z B X L2~ (2R XL TT3afme B \%S@mf?«/br:/{i,t K I
it T A FIERE S EMEYITIAT L L3R B, ThAWEERES Tagar
O TKRg e a AR T i bt R L EA S S, IR
5 - s, Bt T3 - T ey (AP AT T ) aka R
X EHA AR, Wik HEFmAERD (HPeT R T )ia BTl

N KBS TG Bic T e RE T 9B R M, T RE CTE3AmE B S

2z ed BIFRMERE o s o UKFEH ST AT B3
trHR LT3, 2T IHhodiBhoiszmfiores & Bz z7~@ 2
I 291 5 &,
21.3 BERosUvHREFoDE
L2 THEB Aot /B (IR FEY  HBhkes R
TR EE AT |
39 e E ISR - L BB T - PR B EE) - BT
T LIERE L oMo RipBi 3305 d 21°6la » bo mABAR %

KA Te, T8 A1 L T o - bPRME 200102 T 273t HLEHEE

‘X

ozl .3o~@F2 1 3815 T77F,

iz a2z .2 EBIHMARLTEF L L REREMBE D 20%  50%,
oo % 20w rBiexe B oW (Lo TG mEE T, ZhE
Mz 1.39~@ 2 1497577, “hbLadt B21 4L FTER3 e MHEHB
Mz (T WBAEACEBT LT 03t axFon  ZhiIsn3-Eo
ME- >0 B LTy B Frsn TRl td3 oy By
T 3L @3 Tiv, THI3 BYa T @z lwz 8 had  Bopad T g3
WSS gl EmL T 03T HHbTEL - 2> FoRXGr £ 3HTHIL
%b\fﬁﬁ;@migﬁm:%mnﬁg‘éj = #38p | Z Wit o BRI I,

2.4 waE—A BT 3IAR

ZAL2T0EARHEFR a0t iR &C 3w AT - X 2 F RUTOK
F T E —x> kizou 8 L oS E ol i Hzs.

M2 lsotmdae  M/PlB odhis HERKE 0ozt 328 & T @#E oM<
B3 THMEH TSEAE B MY Bty 3 X 03 ke o,
— X @205 8 %2 MAISE RAM T b, IEE S ~ Txdo SR IS AT
L3 MBI Wvid Lo F2xsn, Bz VUp 23U 35 aniEritoha
LR L3 IH st UVKABT 0 T @ »3 8Kk 3L 5 R odud | 45T
CB oft b yiz (B0 ¥ e )  Mfslep ik &N 2T, ZomsamEord
By g Lo 3 e h O T aM/PitBD 4G IR 20150 0 Mypyls o 1B L (3



G E A E N 543, THIKREE S EI IR N LRI BaHTIL
4 DA :zRE G330 rBES AZHRFTH 3,

T L AL AT E - x vk et F ol A o LI T3 H etk
Pk kRSP FE - ¥ o bR FREN TS 3R BRPMET E -4 2P TR K
PERIABET L T a3

2 d MR UMk PBHIT S TR ALLTIARRB 2 ). 5207w L e, 2o
HizRErmEd 2t 00 Hhons iz aFadinsd T i?‘*’g“ﬂ”fﬁ(:l%n 5

NT 0t g sl E BT,

H=o06t¥ ( L<is0™)
4
= | 4} F (150'< L £ 250" )
(2507< L ¢ 300" )

= 9.28 (300" < L. )

MoPLiBH @ 4R 12 Hha A 3 X 120 0 0 < 3L 3B Ee T ns e
Mo/paiteH 135 1T £ T o tay o £ o 3, 2 d0T WA Fer2REEE 2 315
BoZmhbmHEN -2t e 38 5%attd vz,

Doz, Mo lszcamy  BFBERAARLAE - B AR £
FRY L2 A 0L T 3BRRDUED T E - X > b Mes kL L BIRAAC L ha Y
(= Mux g R kb 3

[t

TTmoLre, =
Mv= 016 KUEB (I f o.of,c% ) Cy

™r o

K=[|-—?(300—L)/3Mﬁzj{é ( L<300"™)

= 1.0 (3007 L )

M,o@iz xEL 23,2k #2725 404 JEES A2l € -
Xy bMr 8812 @ 0 b T U3 RPUD T - X L PMERE ORI RERT
Derg s, UE Mo ¢ TR T 0 £ v HER T O 20X Mo
Al heading T 10z in g 2 R x4 E T H 32 7470 0 Mudlong crest , &

DBz Bl P ITF3MARAE BT R Lt o Ao EEE 2
HTH B,




Frincipal Dimensions of Snics Analyzed

Longitudinal Bending

shi j in Oti

nam: LmX Bmx Dmx deIL?/n Lion Co V? r % L/D B/D %?Jp?h“%i
A [2506 X 3050 § 1580 X 12231 50897 6277) 0997|165 | eq2| we8] 193] 34 =37
B | 21300 ¥3200 ¥ 16.90 ¥12.993| 60,584( 73,023] o%ca| 155 | 66| 12.60] 1.89 6 9 -79
( l23000 ¥35.30 X 18.00 X12487) 708%1| 85,919 0814 | 53 | ev2|1278] 1.96] 1.6 | —1.9

© ) 124600 X40 20 ¥ 2080 Y1500 | 03erdizi 0] 0.m99] 156 | ez | 1128] 186 | 5.2 5.9

D E 26000 %4350 ¥ 22 80 X 17.032] 138,539160,711] 0815 | 15 | 5.98 | weo | 1a1 | 08 | -io

F 27000 Yas00 4 25.00 X 17833 (55455 lrr?,qa‘fg”g:ﬁ?ﬁ#“[ezs 6.1y | 1080 | 176 | 4.3 ~5.1
(2 128100 X46.20 ¥ 25.00 ¥ 11034 15825] 193, 138] 0.8¢0 | 16.1 | 6.0% | 1126 | 1.85 | —1.2 i
H 130200 X 50.40 X 24.30 X 9.3 204,540{236,250| 0.81¢ | 161 599 |24z {207 | 0.3 -0.32
[ 1326004980 X 25.20 Y7685 204,413| 241,881 | 0-830 | 16.5 | ¢.55 | w05 | 2.5 .3 -6
J 316,00 54 80 X 26.40 X 70530 261 354|297, 960 0.825 | 158 | 573 | 1187 [ 2.08 o 1.3
K 1330.00 X 54 50 )(’.35_00,‘{27‘074 372 69814256 74| 0,853 | 15.0 | 606 | 7.67 | 1.56 3.9 -4 4
[ |360.00 ¥ 62.60 ¥ 36.00 4 38000411 000 s730t| 0,852 17 | 581 |1een| 172 | 2.2 -2.5




eie SHIP MOTTON

()

— O SURGING (&)
A SWAYING (7))
| S_HEAVING ¢t )

PrrRibug
——em
B o = N E
o TT—. m]
TTTTTRY—
© -—9___0
o 05—
o]
‘__—__—‘—_
— —_— A -
9.6 A a s ] a A O‘E_i___o____*___
a T —— e - _ A
rd 3 F +
7 6o ' 1 T& ' TT PR I 3 1 ) o
HIP A B C D € F& HL T K “
=2
o [=e
tee )| ord) SH/P MOT/ON
fon—{ic s @ ROLLING (&)
A _PIUICHING ¢ #)
B vnwiNe (W)
| N _ ]
"-.___. .
“-\‘
S T
- T
40,0 10,0~ s \ .
- .
\
-0
\\
Fy
""-I_\
L L4
. “\\ . K
20.0— 50— T~ b
- .
“m.
-. .
o--
-_"_“-*-.——k-_
5 | I T I ! : e =
THIp AT B ¢ o £ )3 = I 3 " ! — -



HOR 1 ZONTAL SHEARING FORCE

T
- o 5S 2V
-
0.ss 772
i ;
20.0 — /’ e
.4?2///
8
,,4?//’
10,0 /,"/:é/
—=th
,Agﬂﬁﬁiy/
e ’/’;;_;—:
T
LPTPY = LI G LI T # “
= 213
al HORIZONTAL SHEARING FORCE

)
10

.0

2.5

- 8 55 2V
AF

_B S5 T4
D

(NON-DIMENSI1ON)

T

-10-

7 —



f'T]

Q 35. 2V
AR
T35S Vs

VERTICAL SHEARING FORCE

T
,/T,"{OJ“’-’
. /_,/" i
e A
/_ Yoo "
160~ 5@—“ " J—— ’i”
‘ O™ R
° e
/Q-' . B~
B 4
I
b3 & T TE T 11 T 7 | o =
SHip A B < ©» E Fa nL T K o
g 205
R VERTICAL SHEARING FORCE
(NON-DIMENSION)
.
‘! - ~ "\_.
—~aA. ) —
25— 4 \!“' - 7-- - ‘:-i:‘_- —_
B L "Ry
\‘\ A *-ﬁ-ﬁ.l_‘l_j:-‘ —
~hg o a -
A - - — —_— e Ae—
% T i T4 L e i 5 T T ey
SH’P A B C [s] b fare nL T [ [
N

-11-



‘ AXIAL FORCE
- O ss 2V
b B
_Os=. vz
A
.-no3 A/ (B
00— / ‘
IR . -a e
/ o7 Q-
A}_\/ "’- — e
/ --0 - )
e -7 -
/A/ ”CF[ /
[OL0= .-
A i /o
L L e
s G,”' =R
e - -3
P -SSR
f Ws T TE AR ST i + T T Fre
gHIP A B ¢ o E F& H1 T K “
w207
e AXTAL FORCE
FIBLE
[INON-DIMENSTON)
)(073
T.o—]
-__f___ i
T A
A T———— A a
——
T -~ ——
B 4 & hl T T T .
I S B a
N = b -
-] -
Py [
Fid [ Il I 1
] T T | T4 T IT £ Tl 1 T I i | +fa
SFHJﬁ 8 c o E HL T = i

-12-



M T

T

i5.0

x10° T
-] l?o_s.fs 2z

. VERTICAL BENDING MOMENT
o

ﬁ%; VERTICAL BENDING MOMENT
(NON-DI MENSTON)
— _@ 5.5 2
| A& &

| sS T2

Téi:— ™~ .
P S e : =

e "0 2000

- 13-



HOR I ZONTAL BENDING MOMENT e

N -~

-~
16 60— / -
rd

5.0.7

T 1 T 7 T T =
SH[PA B [ e a ny T ® L
a2l

T
b HOR!ZONTAL BENDING MOMENT
e ( NON=-DIMENS /DN )
— F_ss 2
.-
s v
—_:__‘___1‘___ a b ’ .
A ‘—__— - - ‘_ N - -

5.0 . R - .
-n_. = _m & B e e
“\H\L [ ] ] [ ]

L I J
Tt - *
4% T T T& 11 N | T % T AT -y
SHIPA 8 [+ € a LA T [ L.
#2117

- 14—



T
T2

|
v |
W]
N
[

[ORS TONAL MOMENT

ked
0.0
=]
o]
A H -
_—0--Oo
3 T T 6 T P T ® : * ] =
s & &2 o = e n 7 ) -
21013
o TORSI ONAL MOMENT
A (NON=DIMENS T OHN)
[
0.0 »
— uﬁg}r_._ﬂh__i__ﬁ,l‘_____——,—— oS
A A * _ _w_..—AL«- . — -
A T A e T
" . -
. . B n »
5 T T T 1 R S ! ! [ L *
g A 51 ° £ e 7 ) |

—15-




<, STRESS(Ss.2/6 BTM ¢)
15.0— LA T awiaL =TOESs
@ P xpmr Erme, STRELS
LG oS BENE. STRFIS
A T veiping sTResy
L ] TITAL STREICD
0.0 ™
o) "
e R — o ——
5077 ® ';—’ T .
) .
U S S PN SURY." SR s Ao e e e S
L T y T ! &Y T % T T =
SH“;)A 8 C o] [ Fﬁ-ﬂ 2!, /H_I T < L
~| =
o : -
(550> STRESS(55 2% BILGE)
15.0— _£ Ta | AxIAL STRESS
O o, vIUT. BEHD. STRESS
_ [1 % ,HoKi2, pEND. STRESS
__ & T, waxPING STRESS
_® 0O, ,ToTAL ITRFSS
6.6
° L
__,4-__#———*—"“—___—”‘_—-’—"
* T T o o
T oS P T T T
. @]
5.0 o
"] P - NP
,-@-.D-'—a _____ oo ﬂ"Dﬁ"—-:' o =
A
-'—A--Q-—A‘-*-'--—z\-—-——’-A-'—M*--—*---AR—-*—~—A—-~*—-——>*--—- PR
. - - — — A - —— PR S SR S ——
Lf,f_ A & T &7 T + T —— =
Sp A8 e o . " . L

F& L
® 2118

-16-~




(5200 STRESS(5.5:2/2 GUNWALE )
V5.0 — | L TR, Axiat STRESa
__ Gy, vEWT. BENE. TTRESS
__D_Our  Howiz, prab STReS:
A T, weuming STHESS
_® ., %oTAL STRESS
100 .
.
| I —— o T
e T -
P . o. o .
- T } ) . ) i N ] ) 7 )
s} o o® 9]
5.0 o]
-
5o _
--—-—-—'_1'—""-' STt
___':_,“_3_4.‘3----—""3" - "—_-"—QD [ a
: -
Py LA S -z:\—--A--A-—Al ------ e pmmmmm = — A T 8
T N
. — T =& S k- ol — - Ak Y B B e
S £ s L T I I
SHF "
g 2017
a
(e ) STRESS(S.5. 200 DECK ¢)
150 ‘.-A,_G L AxIAL 5TRESS
0 The  NIRY. =ML STRELS
I,_CL;R-,"M-M. wINY. STRESS
I A = viAwpINn 3 TREIS
" ® . . 1eTAL STRY o5
IP_O—
o
» \:.) [ ] " 77 .r\ [ ] O =
_-O-viﬁg'—’ o o e 5 S - - .
o
50—
B A o A e m A DA e Bg—— = P A —— =
st 8 e S T T

B 2118

-17-



O-\ ' -
(553) STRESS(@ BIM ¢)
-
150 —
c G
[
o]
0.0 — ——‘0—-1‘—'0—-‘-—'—'— —_— - ———.-ﬁ——- :
l o]
. ) @
— e m . -
» .
[ ]
e e e o
]
__H Oa , AXIAL STRESS i
_ Q_Ov VEXT. BEND, 5THESS |
D Gy roriz_ianv. TRESS)
_ A Cv , WARFIHG RTNTSS I
S0~ ® &, TeinL STRESS ,‘:
B o e epe—mm mmm mmmm =TT T T A‘—-————-E—-*—'—‘
A A B — e AL m B R — - - AL A
L 1 | . . '
e e T T 0 g T * ; Lo Ery
SHiph B F o EFG& W1 T

@ 2.0.19

STRESS( @ RILGE)

50—
© Q
O- - - - —
1.6 — —_— g " . 5 _ .
——
e O -
O .-
a IR .- o
Dﬂ-"’j-r-‘- i o _.b Ta  AaxiAL STRETS
S _ D_0n ,vERT. BEIL. stRFsE
2 S _ [ %, Momz. BT ND STRED
T ” __&_Q. , wARYY S STRFSC
7 _@ O, ToTAL S7PTsl
Ar——m— g---—-- 77 B - W
o _ A A D - — = A - -~ -~ A_ e - = =
v - e N N T B A _ - _ -
>y T T s T TT @ T T % "‘—l . J_] —
SH[P A & < L E Fa HT T [

B 2120

-18-



4

a ’ .
(558 STRESS( @ * GUNWALE ) .
Ol/ .
. JENSEE d
/ Y
150
L
o]
o]
—‘—'—‘Q-"G - O. . - 0 - - PR e
d G
jol o OO °
0.0 o -
0 g
._--""_’- ] r
{!”‘_””— ° g & On | AXIAL sTRESS
—’D"D‘# m} _Q_ 0., VERT BENP_. STREZS
_[L 7w (nokyr. BFap. sTRESS
__A_Tv , WALPIHG IT1RF::
5.0 ! Fa, TeTaL STRPESS
______ B e e g ——
o —de oA ot W s
o kA b - A e A e e e ——
“sHip A 8 ¢ IS A ! ® T ) =
A 2021
o
(% STRESS( @ DECK ¢)
 J
15.0—
| ] [ ]
7 — «~ .
* ]
o] o o) [ ] o o) .
Q - - - -O OO' - o
(o]
10,0
CAXIAL :.;,;»:r:. }
, VERT. BEAL. TR 72 |
. MoRIZ BEAD evuras L
. wem T STREZT l
&0_ , TeTib STE YD
_________ A —m - - T T RT T
[ U N S Am— = - B i i T T A
SHip A 8 < L ¢ Y T w T T =

F& H1
n2r22

—-19-



o !
e STRESS(ss 740 BIM ¢)
1 _
15.0— _A i ArraL sTRESS
-0 . \vERT. BEND. STRECC
{_CL % . roNi2, BENG. STRESS
iAo L VIARPINg STRESC
; ® T evAL sTRESCH
10.0—
o o]
L e
[ ] O Q
5 - N . - .. _ - . . _
a © © 9] o
[Nih L ] 4 ] R .
[ ]
________ - S
e A A b — e —— === A e Bpe —— e = gy -
& ) )
b4 'm 1 T T e T T + T T = |
SHip A ] < ) E  F& b T 2 3 'I: - |I_ rry

(%) STRESS(SS.7V2 BILGE)

e

5.0 — _& 06 | AxIAL STRESS
_O_0ux , VERT. BEND. 3TRESS
0 Gy, mofIZ. BEND. sTRESS
A_C. , walPipg 3TRESS
_._d';‘ TeiAL STRESS

. —
e~ //’_—)
¢ - L ]
. e e
. L ]
e}
—0 ] ]
. o o o -
T T T T Ty T T T S
o O T
° -7 0
a s E o
_Al---71
o __--="7 ko] 5
n_-D-"" _
- [
_______ S e == = A m —
[ N e f-—--—gf~"
e B A= — - T T T & z
— — - — - A M F vy ___‘—‘___._-‘—"_—_” -
K3 T TT TT . = : i
SHiF A8 C e E Fe R - x s Firg

—-20-



(5 STRESS(SS. 7/2 GUNWALE)
L0 = __.L:L?E\ . AX| AL STRESS
Q@ vERT. BEND. STRESS
__Z Gy rewiz. Bl sTRESS
|_ A S wARRING STRECS
!40.‘ TotaL STRESS
AA—‘—’__-—-—“__‘
. . ® 7/)_‘__,_———“"‘——”—);-
16 ¢ ] ® )_._—f—"_—__—
T . .
- .
o
L]
0
Q ]
o D O -
_._,___________._____D_,_-___._______.____.__:_,__-—.____
o) o] ] o =T
© = 0
G
e - a) O °
Ja--- 77 -
s o
A e = A - - H--—- "
e epe P s i a
N [ S VS—— . R V. A - . PR .
1 T ] - =TT i (3 +— R
SHIP A B < o} E g HI T © L
B 2125
&N
(i STRESS(8S. 742 DECK t)
150 — ;AU; , AfraL STRESS
_D_Ka s VERT. BINEK., >TRESS
7v[1 _0‘,.T . RoRIE. BEND, ZTRESS
_A O WARPING TTHESS
_® &, TeTAL  STRESS
]
e .
L ] L] .
Ie) P =
© [ ] o«
_* S A . e a .
< o} o)
o}
o
i
rL.O—J’
I e L -
Y R SR - S
e fim =y — =N
— ] T T 1T DA T E T N E
SHip A 2] c ] = i3 H1 o = [
#2126

- 21 -



TOTAL STRESS (5.8 2/2)

% _ .
AN 2 i
; S 0/
.w >

X 2127

[OTAL STRESS( @)

"
P
-
i
-
e
' -
-
-

-~
kA
\
<]
’/
L

1

\lf

f-”

A 2128




TOTAL STRESS(5S.742)

B 2129

- 23—



(Bridvad v T LY N AL 1T 199203d 480

NOI IOW d 1HS

1817 13
WIS LY0INYIS
i [ o [ P 1me [ 4o 9] 17 elzi'B
vs on oL ar ay (<4
(TIUY 21305 N ] | | 1 1
gt
o o~
L~
\D .Q\Q
o -
~ v
o v
- L
o7 v O\\\\ L sz vl
. - o
- 7 e
\\\ \o
v o)
e \
v’ o]
‘4 s
\ \ 0% | oz
a
i
o)
I
\\
e}
L-<y 790»
(42 Bymyl --—
($IHNIHILIL —-— ¥
(g HNIMICY —— ©
b30) |rwa
‘&.a &

cETe TE
HIVIS LIodnv39

m_:_o_hﬁgm_k.mw_n_d“m_n%_ﬁ
vs on ar oz an Q@
G AL190750 ot | ! | | | !

P

=9

\\\\

.\&
— 0%
5
(2 BNIAYAE oo [y
(hysNlivms . o
(32 BNVIBINS — ©
[V
2k

(entavan 19 W N LL1719va0dd 000

NOT1OW o 1HS

- 24~



£eie B

2IYI5 _LAo4WIg

(Brrtavad 379 " Y N AL 17 19y208d 00

10404 INIYY FHS TV DI 143N

T T T 3121l | i v 5I<liy
°5 orn o or or <
O3y A1170738 grim ] ! | ! | i
-~
@ -
\.q\\
M\ KD
q\ %
s m.\
-
-
\\ \\\
~ 8
\. oS
\xm
S
g
\\
m\
.\
{ .
&
Ha'ss —— @O
B —-— v
2 s — ©
- T - ‘1
Ay

Jele H
ERiSSRe. [vF g ]
] e T L T8 | & [ 2 [ s T % jelziny
X3 op or 0e ai -3
CR A 156350 Tram | I | ! ! !
\\m.wH\ L sz
\.m“.q\\
o
=
Q
S
\@\
4
\O\\.
74
o5
4
) 0 . g
4
o\ 7
\.\ D\
o7 I9
. - \\\
\\ \D\\
e v
\\\
F— 5l
na:.
244788 ——m O
B —— 7
5458 —— O
[N}
T4

(zrravsH 77w Ly N L1 18¢20dd 00

FI404 ONIYVIHS TVINOZ I HOH

-Z25-



gz B
FIVYIS L a03nva9
Lwv T oo T & f s (¢ 7] =T ]eleliH
(73 L1130930 draM °._u uﬂ o_n o_~ J_ w
e
o‘\\m\.
o
o .
ng - B
\\qﬂn P
o o .
e S
o] = ‘
L v
o’ i
e .q\
\\ \
\~ — o5
\\¢
.\.
v
e
Z
S - s
Mo_i
Z4L 88 —--— (3
B —— v
242 'S —— O
(L
L2
YN AL 1T IYR0dd G810

(anlavad 1w

INFWOW DN TANFE TV I 1Y FA

ZE1C 1A

o,_w_m

1725 L¥0aa
[~ [ 7T <=7=[elx{7H

o

e oz o
|

{493 AL1ze75A anene

\0\ ‘\\D\.\d\
. o . \D\ \4\.
\\o\ ..\n\ pd .
e TS
: v
\\D\ d\\
o
\4\
-

{snIQvad Ty

Z44 8% —-— []
B —~—— g
24z 8% — O

AN Lratereodd 00

F2404 TVIXV

- o9

— Qv

— 05l

o

{1

ty

-26-



LETC A

ERLSSEER. [oF (g ):]
i v | e [ ¢ 1

g | 2 | 9] <] 7 [elzliH
L+ X or L2 4 [-2% Q@
WD L LI307350 Grim | 1 | 1 1 1
‘.ID\\
\D\ O\ .
\D O\ -s¢
o E
v A
o e
ST
« ;S F
.\\\ /s
a7 /
N \,O \d. o
\D\ O\ \
- \\ \
\.O. \4
- s
v
e
k\
d\.
) L— 57
\ felbsd
-

Z4d, 5% emo— O

o o—— v

242 S'S e}

HEEW

¥l

(sn1avad 7y e N AL i8paoyd 00

INFWOW TTYNOTSHOL

91 @
w35 1L30IwWas
e TR [ B iz [ F il v iejriiH
vy o oz 4 ay [}
30 4 1108930 T4 | 1 | | | !
—C
O
o\\n\\
o G
O\ J‘..\r
o~ - .
\O\ e v
o’ L -5z
A v
- e
o \
.\L ..M\
—
= s/
A Val
\ ° ‘
/
B
s
e
7 St
Ve
v
— 8
M
AhSS - — 1
B o=
242 88 — O
(L)
A

(sniavad 37y | e N AL 1112p30Yd 90

INIWNOW DN TANIE TVINOZ T H0H

-



FOTAL STRESS( @)
L

CI6* PROEABILITY w. ATL. , 4LL HEADINE)

[
(5.)
O —— ByM £
A —-— BILEGE
C — -~ GUNWALE
© - bk ok
15.0 —
,‘//
_/
1[:‘
p
s S
o o
0.6 — ~ T
. . -
s
s <
N e
/e -
_D /'//g( /‘/
o -
oA /O/
’j/,d/ o
co - -7 ’f'A /
3 AT e
-0 PR o]
R -
o O/O
o=
o
T T z]o T cio T WIND VELOGITY Chy. )
Hriz2T3] « [ 5 0 6 [ 7 1 8 [ 3§ ] e |

BEAUFORT SCALE

#2138

-2B-



Gt 1 B

(%> o0l -
aaFds i nhu
B
I
—
e
U
e
t—0'% 052
T
- — e - ————— VT —
- B S A
O o ___
Jfﬂf’ﬁ”l.l
O A
=00l _urc.cn.

{47 Bivbiag), —..— 0
(F5 5N —— v

(Breidean Y

(9)

50171104 —— O

EEETRITL e KT AN

NOT10W

Litiavaoad (01D

d/HS

[757) (¢ za>

%> el o
qidds | |
- o5
o~
0 !
[=)]
e R T — e — ——¥— — ™
ool |
D — —0- -
i 05
€2) SULAVEE .. D
Chy BNIAEM: —— v
£3) dHwibang — © (1
ﬁu#.y

{Bnvraysp 0y

CHILNIG IAYN

Liintavaodd w\O_ 2

NCI10W d1HS




el Iz

Iy 1¢

(%)
G33ds ks i
-0
g — T V——— .
ey TV
-
™~
. .
T~ O .
iUfM/./f L 00
gL
S
.lPﬂl’..‘l,.
I m PR &
=05k
no.\
L4858 —— [
® —— 7
ZAZ S8 QO
L)
A4
CFgi/ad 108 Tearnim g N L1713 v80ad 017

23404 SNIYVIHS Tv 21 LY FA

(2%
az3ds ki T
[ 05
" -
\\\q\\ Q-
——— e |||!li.||“|ll\||l||..
o O~ 7
I.l.n|m||.|| H@\\\\ f— oo
[
- 0°s1
nD_K
Z4h 85 —-— 0O
R =—— v
242 88 ~——— O
[Ny
e

Convigyzad 0 "dalonm Magcy L1113 vaoNd 5017

JI404 ONISYIHS TV INOZ1HOH




vE e IR
o) - -
addds 7 i
/ 'Oam
Olrlrrnll o O.-—
— I, lID.\]IIl‘ =
o .\rs.ﬂlliil.plfo
R s Eeny TTT—
\l Dl.l.ll[
//, oo
v
T
—_
—_— g —
. 0"
hﬂ_k
244 'SS —e— O
X ——y
Yz 3T —— O
(L)
*1]

CHVIQesA T Taalnm eV L1113 vaddd 01

ANIWOW ONTANTG TvD 1143/

[P o -
[<FErTS ) T
-0’9
] e -0 [o JE—
- a0
-g—-—]=- - e .Q— - -—[-—
W e e . i~ Epp—
— 51
&
ZAL SS —--— [T
[
ie SE e}
[
2y

Chiviagad T TranNm iy v L1118 vacdd (010

FI404 TV IXY



971°¢ &

a5

.I»l,J.lnlrlF,rl'I Oll‘.ll\ll
— 0’9y

|- 0°g)
o=
ZAL §s ~-— OO
M oe—-— v
thz 'Ss o
(L)
2,

(ovlagad 39 “@alom gy ALITIavacdd p o)

LNINOW TYNO 1S40

Sp1e

og

e N

L 05
ee— O
;){Dll‘u.lnﬂ.....llil - [y
——
Vo .
Vo - 7.
.o
- o's1
n?!
LSS we— O
H —— v
A2 88 —— O
(L)
day

ChviaysH W “zarNm g N L1713 vaoNd 5012

INIWNOW DN GNIE TYINOZ | 4OH



S1e (=

(== [z
1 |
Lo
!O"‘,“,O o—
TTRT Ty
i - ¥ V-
R o ..
il S —— .5 e
|ooc
3 Hd ----- @
e —.— [
IL118 —-— ¥
P W8 ——
...rv.muu
]

CLriaysy 1Y TaaLN Y LLITIEYENdd (0]

(Q)SSI¥LIS TVI04

ol iVl

3 HA
By MNAL
39719

3 WHlB

O<0e

(brviGyard Y TEsL MM LY

(242SSVSS341S 7104

LLlTravendd (o)

— 00

1
5
g

L

3

1



{T-M)

-~
U

VERTICAL BENDING MOMENT My

1A
i

&)

T

TOTAL STRESS(55 712

ALl HEADINSG )

(w0t proEARILITY

NOATL, IR TER,

a
(%%ra)
S — BTM ¢
A T — B LGE
C—"— guNwaLE
® - Pk &
200
—_— e g —— Q0=
o —-—a—— 7 E PP R
- - e A N SRl A_:T“—-
A
- ) — o—
[ T d
= [E] S;P;EE
¥l 2./.49
—0O— My
O
A My /S35B /

¥ 2150

M,/ $81°8

Lrr



B 2/ 57

x © Ly O
I - T —/
8185/ T o L o mr
I | <
Iz
V < P,
| & 4 C
|
. B X
/ i
I
// “ 1 %J ﬁw A
|
> < ) &
D _ <<
_ .
_H %
T
[« — H T A A
& I _
. o oM
e Ny O <
- i |
— - ] 6~ O ]
R N j
T - > = j
TN e j
F53 | jo <
- < /
I / \A mm O <
; > L O
mw g% / : A. o, ©
By | O D
! Lo | I 1 |
(v A\ 0% <w PN —
Hlﬁ-ll). WAl
o oy © 5 = HEITES /M © 1g8s /N

M)
31,

ANTWOW BNIGNID W NOZ1¥H0H



M / I

—O0— Mix,/ M

Ma = 014 K 2 B( | +0.04L/B)Cy
K= {i-{GooL) /300 P 1%

—36—

(L <300)
K=1 (L Z300)
O O -
-0 o o ©
4 50 60 70 %0 Va
A B o E F§ HT J a8 L
SHI
42153




2.2 ZEOM 4N AFARL LD -OBRIOGAHAVBERR L O

REOHERF*TA 584  BECH ERAER2RD 2D 2 F Y Y TR VDARMEK

FORGEER - BRFEZMHAUVERR P2 ACTHRERERAAGE YT CERORMRBRRA
BrAOCTRMPABI LR OCIRRNEORMTRAIMBLHEET 2 FESXEH TRALLINSD
&%okm?ﬁﬁﬂﬂ%—xyb-ﬂ%ﬁﬁtomfu+ﬁﬁﬁiuﬁ§%ﬁwan.mmuu
MroBRBLOREFCLEHDAINTRTVE, KFHT £~ b« KFHH - RHDE -
xy?-&ﬁﬂﬁﬂ&mﬂwféﬁggﬁﬂ%éﬂ§<QQQWﬁE%iénfuéobbbm
POREIC N OEHHELRET AR KERRLEOBALIAHBEEORR L LEL
THLD, INLBERAEARBACHEINTERLE, E2THRCLLI2THEREINZCHOEMN
FTREX*HBET 2L 3B ORRAEOTHEL*ACTENRSEHAEL,, A v BERNPHH
FOHETARUTROIBEEAPDAIAEILL>DTRO Tinvle, b b%H . HABEDPORREEIL £
NENOBRARAEHBELU N 2ERHCAR U TRARPDOEREAERD N LA KENE
DEMTAME:LRD 20 LARREERS R LEHFECIVICNORBFRA L2 RDEZ NETH
B, PROILAFEENABEL L 2T E DT ORELBUVOACEANOFHIEA R B LY
HENERHOBIIBED THATH A, F, SR131TRAMN YTELIZHRERHEE
EOMEMEFH N TVW20 T, Lo TREEDI L (BEEARIBCLIVDENORMBTEIE
ERODEBAELEERNVICRDEBAOERT/EBLU TH B I LIZUR, i, LT TRAWEL#
KOFEILLORDRIBTORMTRME . FX b—s 272l L3R NORMYHIMEEF
st i,

221 AU A—MAEHA 21272 08E
b= A723 2 v —HBALEUTHRINAZLDOTH D, KDL S REEXRIT S,
@ HMEBILIzMARIIIVCEBAIONADO TERT 2,

@ WERIBLTHWAIDTI—F o ZiitsBERARNIVESIERT 5,

BAUANL LA EEHROLNFRCHANEROITE M f iR K O Saint Venant DR OB

RiLt 2, X MEEBDHAR=ZE THRE a1/t ordinary —Strip-Method * IV TH B LE

BREE, -nicks,

BEANORPTAE X RD TIEABT 2T 53 R EOHBER L RAK P TOARKIEH £ &

HRBULTESNTRBELZRD 2 b= 00 27 200 BEEORBLH 2. 2.1 12, T,
AHETCTEREHTHCACIEAAY pLEISSCARY P LD . EBHFHEILY ST

i Walden io & 2L ATHEDF — stk 22 Lt L,

2.2.2 EHEH#ARBOTEBR UOBRMARE
SETEHAINTREEZ 15 o s h— 2 HEB LU THERX RS TaHR,
221 @EBOEHY 2220 BB I X —3% T T, tELAGKEBHEORE ,

Lewis Form CHAMT A2 2bEARBE LD ELE>Th29 . Bl - FREHAEFESRCH

NHERELIERLUTIVEREDLDT DS,
ezt #HEBECAOCLHEARBORARBERX RT. EBDH Ballast Conditim dIRTH ,



4 (Bl {2 Loaded Condition A > THERITR D X,

B2 3ichREHEMDOTEERT ., THMAN TEMTEFELL T BRI T
REUTFHETEIBASD LU 2,

2.2.3 MEEHBRCERERDHETE &R

BRHBCL>THAIE* R ETARCRLBEE CRARBENEHE L 2 O HEHE
BATHAVEHACREEROEBMBRBRL OBOOAANKREE AL AE Z iz Uk,
ROTELT-FORBERHEFRRIERERL LI (—RUTVAZ L2 B®RL Tva,

B2 24~Rz225ilf:B8H b D Having &+ Pitthing DHEE R LY 7T,

Mz 26~z 28Il EB T b b Swaying , Yawing & Rolling OEH B Ex R,
BAMAB2Z 2 5BRACHERTRZ>TOEDPHIZR s SELSIDKERDARLTL B,

r ¥ K ML Fellowing Wave 5 ¥'= 0° , Head Wave 25 ¥ =18 0°L U T2, #3it 720
—FETO015T4DH 1607 Knot & Uiz, A H Tid Rolling 5L TiREC T 3 ER
EEBLFALU TBHERCLU TEMEDORIRAPEALBRIBRERA R B L 2 1
DEBROE®RY 1 0n bt L THELEAKRLICEEHELL T 3,

.20~ 2 2] SCHABEYAMETIREEHEORME Loamx .
Me2zi1a~E2218fliE—2x2 P y B2 210 ~322 2 1iZ/KFPWNEH,
Bz2zza2~Fz22aiiAkFhire—op , H2z22s5~M2227B0)F A2 rD
FHETT .

Z.2.4 BUADCIOTHEL ZHESHDIEN

Ehr=—p 27 ATRBAAUERCBLT 2 RERNIBESRCET L2 RDs420, 556
PUDBRTDOBSE D BT -2 b« KFYMEH - KFPBRTE—22 b e WO E— 52
PEENEUARRNEAHBEL T , EhFhoERFRESPBOANELAEDCEIRGR T
EWREAVBLNEL 5ICLTWH A,

M2z zsie¥MflcNOErsmoiinx/RL , BAKEMDICL 2 MEIE DO 26%
H2229rmT. HEFLRECER*ROMEIFMC Y, #ELMICZ2@HLREOY -
IHECERX LU TFRACXEMYREL, GARX@BHACELLUTHRALT VA, 22Tz —
Shear Force I3 #8J ] , Y — Shear Force 3K FHME N EMEL Tind, M2 2 3 0k BirK
FTHUM DL 3MEICNDAHERRT,

RiCHY E—A L PCLBBEIRDTHAPRUGHT =~ X 2BEEBNODH%
BH2r3llThBKFHYE—X2 FPIBELHNOAFBER2 2.3 2 &ZRT, #if £ —
A MIZ2W T, Z — Bending Moment i3 #ff ¥ £ — X > b, Y — Berding Mament {3 7K a7
T AL PEREBELTLAE,

BREICBEAMEODET -0 MZ L 3MKILTOABEK 2. 2.3 3i2RT,

2.2.5 BAEDIZLTAEBILD

BETHLGOLRARPE B IZRFELBUMECLINBERDEIELH ISR S
B2t DAET*—FRCMET 2HREONBEBCEL 2EBICHDEME K &



DT BB LNEG, 223 TERBR<ALLIICERR1OonTHA,

223 ¢e~HM223sf5PRAICKTAEHUBERELCTOREOS AL R T,
BhEmMABOER 18 0F T b L Following Wave , Head Wave FRIZ 0y TI2fatE RO HIC
B THHRAR R e A ORMBERCBOLTRFETHRLTOBCEIAAL I s T
b b Bow Wave IS 364> Tt Bilge # & Gunwale it ERIC NDO BWH ¥ | 5,

Blz2239~M2243iS.5.3 w7 RABPYHEILHDRIBOSAETT, 12
B2244~M2248 .37 BYAMAKTUHMIEIOERDAMERT, WTFiLEHE
ERELZI1IOHBASIC D0 THRLE,

2.2.6 RKEFHIAHR

BAEBPZB Y2 ERAECEH L NOLRERBLBR -2 ATh—20rs 27 4R
CEFROFEBRIZLIERISNOZIMTAEL KD L.

Gt . .BM2249~H225 3 lEBAEORMTHABERERERT, ch N OREIIILS
DE2,B, BAODEETERT/LL THMCREELOERYHEMEEDL TV 5,

B 225 4~8225 7 cREPRMECBYZMTIEADERFAEL AT, REPLH
ETRARHTE-X ML IBENIRETHEILLMED 10 8 HifFEHAT 2L =
NE—HT20085R TR 254 ,BM2255RT L33, Bilge # Gunwale Bz 35
WTRBECZETOEEDL S

Bl2258~%2261S.S.0MEXCS.S.7HECHIIHEENDELNTHESLT
P E—X FiZL B HEILNLREBAFCLRETDODEN B,

MHEOHHELRIDSEOHFZAVLE vy —HETRILHOEHFRER -5 2
FALIODTHLELERDFECLABETREZLPOERIHEVERDFETE e R
PHEAHEZ L2 AU T A, UL ZOEREZIL O HEROESHN R BEKRE TR HBTL 8
{ LABRECHERT LA THERTRVIA L O LEKROE TN kO & FHE 7 4E B 14
ConwTHRans Z ex L,

Blep TH v el & FCEIEE 4 S,

B,By OB Ke-ha |k RpEHH ZA : heaving irfa
d o i T L W K L T oR 3 4o { pitchingiiia
do thomk () M ST RD Y= A h Pa  lyawing IRIA
F T ST ) CRHRERE @a P rolling B
Fn = ¥ s A OB AR b4 A

g < ) e 8o s oEmRC ) A VEER

hp s EiRE TA P swayingiRE o :%ﬁﬂtwﬂziﬁ

Hw CEE yw o Y ol E O g



g £ X #

1)

2)

3)

4)

5)

6)

w B & -
"HEETOROBERT = - AT (BBHERIE X 1115 ,.1961

®m B & —
"HRAIRHRORORBTE- A (&) " EBBRBRIMR  F 1125 ,10962
* T OB O—.4 & . ® E X.W K E £.H & i:3
TERT TMESRT LR BB E - A b RIFRIE - A FOE "
BRGEWMFRWIE . F152%, 1972

B o m f

" An Approximate Calculation of Hydrodynamic Pressure on
the Midship Section Contour of a Ship Heaving and Pitching
in Regular Head Waves 7 ; JUKIL HBAE LHE . VoI XIV.448, 19 66
B+ & &

" Beam Sea Condition K2HMBCH{EHEN" B EM 4% F 355,
1968

# B & —, % T B — .0 #H oo 6 E
CTERTORGEE CHBEFEACH{EHKERCHEECR TO2ERIHE " s HAS
MESRYE . F1298, 1971



o 000°1 L10°0 ‘a4
969°0 000" 1 0£L'0 2/1-6
€60 000°'T 756°0 6
66670 000°T 000°1 z/1-8
000°1 000°1 000" 1 ]
000" T 000" T 000°1 /1L
000" T 000" T 000°1 L
000°1 000°T 000°T z2/1-9
000" T 000°1 000" 1 9
00c0° T 000°1 000°T z/1~¢
000°T 000°1 000°1 5
000" T 000* T 000°T e/1-y
000" 1 000°1 000" T 7
000" T 000°T 000°T /1€
9660 000" T 000°1 £
L96°0 000° T 000" 1 /12
788°0 000°1 L86°0 z
SEL'D 000" T 160 Z/T-1T
815°0 000°T 56L°0 1
0%z 0 000°1 60570 z/T
910°0 761°0 £L1°0 dv
OU\n Oﬁ\—.v Om\)hﬂ ‘g @

Paly |BU0Il09S pue

Jusneuq ‘yipessg  2-2-2 %

299 0%
%atczet0
T7672°0
€ g2°9
LA Al
w 9z*0T
1€06'0
L766°0
6148°0
T 9€5 05T
= 00" 6T
u 08T
® 1.°8Y
" 00°0T¢

(Y1) povaeq urrroy

ﬁpv: SNTpRILN ORISABURLL

() snyowaky Teurpnayduot

(WD)} =nTpPEY OTI3UedB}W

no-v QUTT JeqeM noTaq £1TARIYD JO Q4IUeD
(°x) dryspTH wouj £17Avan JO eajus)
("0) uerotijeoy very eusld Jejem
(o) quetoryzeon diyspIW

(%0) aueror§eon ¥ooTd

(#) jusmaowrdstq

(°p) pepPTNOW JyBnBag

{a) pepTnoW yideq

(°g) pepTnoW yipeesd

(1) waeynotpuedied uesmjeq yjdue]

J9ue] 10 oljuegin e

JO SJeinaildeq uiei

AT :



8ulpe0 Jo uollpuUOD 2-22 @

Lo b be £ SF I 57 b ss PAERTRY
777777727 € 1 | 78 i 2
T 0057770 i | ¢ A

e R R
|
UOIIPUo)  pape0
lot $h ] £ E.! b
g | z e
i Eee et
= I 4 = v
I

. P A
110 oy £ [T Lovave

uoi3ipuag  iselled

"UoIIR(NDIRY JO 14PUS MOjd

-

g -k 1 A
QUANEE

WEwiLs
7 T
Gr A 18 3 H

A
g - I
@ M B 0E 3

e — & — LEH

T
W LI

e

_A‘;l &y ¥ B

WL w
th H I W

%ﬁﬁ§_

Tl
o A Y W

—d

LW T W I
A L5 Ty e T i

1-22

[} ST S
W LN

5 — L

o

O 1 WM
ﬁfaLn%x%

T E

b

a‘

1

T
2 ) 141 1y b R
o ® W

HY G T IT Ly 26—



uol3o8g diuspiin ¢-cc =

0'GEX0BLL O'1ZX0BLM
NG TWOLLI08

sanpp Je(nBay ul uolloW dius v-2-2 B sk T @@
N — 5. 0 g © S ©
gl ot g0 0 m% o 90
Sl N\ mmw CEex0hLd LKA j
B wwmracsm e @
[6lo o[8]
160
®
N Lo . ol
i} /
O W./ (D vEexsed rexovn %IG
Bllo V'Gex0Gld S'1IXOvSA osz| O
0'9ix0SLy SLixOpy ceZT &
|\wu \ mNoTIOT * TS @
NOILO3HIO JAVM JAVIH S B -@ N~ QL‘E@
.= m-F ﬁ =7} @
3 i 7y
&l @ el o.mm@omm; e
“ON LNIOF= D I9NQT %030
] vae
'ON 3Vl O mmuzxoﬁwm%m:m

L] - .



1.5

PITCH
WAVE DIRECTION
= B
X 10t e — 90°
: U
NN T
N N
<X
N N
0-5,_ ™~ \\\\
AR
NN Y
B \\\\‘
Oy
+ ! '\;é‘“ —
0 0b 1.0 1.5
— JL/A&A

B 225 Ship Motion in Regular Waves

1.5
SWAY

WAVE DIRECTION

0.5

_— /Qﬁ\

BY 2-2:6 Ship Motion in Regular Waves

‘ ‘



saAem Jeinday ul uollolW diys - g-2-2 @
saneMm Jeindsy ul uollow dis 222 [

0 ~

Gl Ol

NOILO3dId JAYM

G —-
NOILO3HIQ JAVM 71108 14

MVA




VERTICAL SHEARING FORCE |

S x = 0°
—_ 5 Fa = Q.15
——————— 1.0
—— 2
—— 18
=
o 008
o -
[=14] ’,’ > e
0.0B R \\ // N
/_“ II \\ - // \\
004 \ / /_ 7\ \
3 =1 ".' \ g ,f / \ \‘
/ / "‘--_\ - \\ /: \
002 W — \\_i;\_//, LT
\__T__/'
4 5 € 7
2:2:9 Wave Loads in Regular Waves
VERTICAL SHEARING FORCE
i e K = 45°
5 Fr = 0.5
-------1.0
— =12
i e — 18
|
}
é !
D 008
&
o\ O,
0-06‘ ,// N
| A
0.04- / \ S S \ \
SN N
002y 7 “‘\\ .- S —_— \\ \.
/ 7 . — / T \
:/ e - — \‘--\_;_-‘ \\,‘
AP : 2 3 4 5 6 7 8 g  Fp

B 2210 Wwave Loads in Regular Waves




VERTICAL SHEARING FORCE

S
-03
— — -07
—-a=e-1.0
—-— 12
——r18

X =9g0°
Fn = 015

< 1
& 008-
|
@
2N 606
l 0.04-
0021 /tm\ ,// . ,:—m\\
///ﬂ__ \\¥<Q_ e ”/—x |
AP 1 2 3 4 5 6 7 8 9 Fp
2-2:11 Wave Loads in Regular Waves
VERTICAL SHEARING FORCE
TR X =135°
s Fa = 015
——————— 1.0
— 2
——-18
2 008!
ol
o
0.06-
0044 24 \ e )
/,/’/ \\ : /// \\\
,’/ \\ \_/ // \\
0.02‘ v /‘____m‘-‘____ \\ _// - )
// = \ __\__\_,_,__‘.// ’
= T /\/ ,/ N
IR 2 3 4 5 6 7 8 s Fp

2.2:12 Wave Loads

— 47—

in Regular Waves




VERTICAL SHEARING FORCE

/% X = 180"
— 3 Fn = 0.5
------- 1.0
— =12
—-—-18
-
£z
I 008
2 0.
AN .
0.06- ST T o7 ™~
l // \\ Vi A

B 2.213 Wave Loads in Regular Waves

VERTICAL BENDING MOMENT
7y

=03 % =

— — =07

smem—= =10 Fn =015
—— =12

— =18

0020

M
ZP812Bh,

0015- s

0-0 ]O T } /‘/ ——
s 3 N\
// /f;/ \ \\
E - \ \

~ Vi . \
0.0051 /// e B NS
-// \‘ ™ \\
" '/(’ §\\\

B 2.214 Wave Loads in Regular Waves



VERTICAL BENDING MOMENT

L/a -03 X = 45°
— — 07
A Fn =0.5
—_—— 12
— =18
-{
=
(28]
e
2 0020
AN P
‘ 0015+ /--/ ™.

.
// - ——
S L= TTTT
-~
0_0]0- ; R N
- A
N

- .
- —_——— \
0.005; S e ~ N
.’/ / —\h—_ﬁ\-- . T
el ) T N
AP 1 2 3 4 5 6 7 8 9 FP

B 2.215 Wave Loads in Regular Waves

VERTICAL BENDING MOMENT

[N =03 x = 90°
— — .07
re---- =10 Fn =0.5
—— =12
—— 1B

-4
=
m
U 0020
2
=
] D015

0010

// - ‘\
0.0051 / ___._—-_._\
i - T T IS
AP 1 2 3 4 5 6 7 8 9 P

B 2.216 Wave Loads in Regular Waves



—— Moei2pn,

M re12Bh,

| 0010 -

0020

00154

0010 -

0.005+

VERTICAL BENDING MOMENT

7 =03 X = 135°
— — =07
fe--e e10 Fn =0.15
—— -1z

— =i

.
~
il N
P S
/ .
2 ~

0020

0015 -

0.005+

/,:/‘//“/4-:_\_“‘__: \\\‘\
ﬁ//;i/ \\\\
T ™ 3 T T Ph-..:‘
AR 1 2 3 4

5 6 7 8 9 F.P

2:217 Wave Loads in Regular Waves

VERTICAL BENDING MOMENT

T -03 x = 180"
— — .07
s----- =10 Fan =Q.15
—_—— 2
— =18
-~ Tl

~

~
\\
r \
’ AN
y \ N
’ AN
’ . N

/// \ \\

—_— ———

’ / \ \\

/
i ~ N
// ™~
s N
AP 1 2 3 4 5 6 7 8 9 Fp

® 2.218 Wave Loads In Regular Waves

—50—




- F/.fSLBhA

— F/fSLBhA

LATERAL SHEARING FORCE |

JA X = 45°
—_% Fn = 015
—==---=1.0
=12
—-—=r18

0.08: .'/\ /\
wl /@/ 3
0.044 / \\\ \\

V / A\

E P T "/ - S
ooe / T et T T~ |
.’) \ \
. e \

>
o
V]
w
-
o
(o))
~
a
w0
-
v

B 2.219 Wwave Loads in Regular Waves

LATERAL SHEARING FORCE |

JA X = g0°
—_— =03
-— — 07 Fn = 0.5
——————— 1.0
— -2
—-+— 18

008
006

0.04

A/ e / \
0.02" L N ’:‘>~f_'_/ e
= N
= /‘/—_— e - \“\
¥ T T T T Ll T l‘-‘\\ L

AP 1 2 3 4 5 6 7 8 9 Fp

B 2.2.20 Wave Loads in Regular Waves

_5[_



LATERAL SHEARING FORCE |

S X = 135°
.03

—_ — =07 Fn = O.]S
"""" 1.0
—— 12
—--—=18

=
% o008
@
A
006 .
l ST /
| X -\
0021 / \
/ — \‘ ’/ — \\
; e S T~ \
R '2 3 2 5 6 7 8 S  FP
B 2.2-.21 Wave Loads in Regutar Waves
LATERAL BENDING MOMENT |
| L/ -03 x = 45°
— — ~07
_':':-}g/—\ Fn =015
“‘-7’{{.8 \
« 0020+ : ’
o
E
Qﬁ
= 0015
Q0101
0.0GC51

2.2:22 Wave Loads in Regular Waves

-52-



LATERAL BENDING MOMENT

0.020 4

M
Z781°7Bha

Q010 -

0.0051

-03
— — .07
sm--- 1.0
— — 12
—— .8

Lia

o

A = 80
Fn =015

2-2:23 Wave Loads in R

LATERAL BENDING MOMENT |

egular Waves

0.020 4

M
4?8L28hg
o
Q
mm

QCI10+

0.0051

/a -03
— — .07
----- =10
—— 12

— =18

.
. - <
/, \\
P
. N -
.
. .
A /
.
I e
’ - .
. .
/’// \"-_

7

X = 135°
Fn =015

N




TORSIONAL MOMENT |

\/—“'_/J: - 02 X

= 45°
- =207
------ = 1.0 Fn =015
— =12
—— =18

o .
< 0,008 _ /
S <7
.
N 0006 7\/ \/ / \
/ /" T /,,""_k .
//J -
0004 L
//'I ,_)—'/J
0002 ] /,/ T
o '/’4’ /—-‘// \
L_,/}’;’—.-- ____.A_::__’:A/:f—-———* — T
AP 4 2 3 4 5 6 7 8
B 2.2-25 Wave Loads in Regular Waves
TORSIONAL MOMENT |
 — X =90’
—————— = 1.0 Fn =015
——r2
— 18
E
2 0008
3
AN
£ 0006
] 0004 N
’ // . ;'_’:-——_‘———:-:\;‘
T _,f/ TS
0002 T —_
- ‘_'_____,_,-—-"" \:\__‘
- T T

B 2.2.26 Wave Loads in Regular Waves

-5 4 -

*



TORSIONAL MOMENT |

Q.008 |

Q008

— Mig128h,

Q004

0.002 1

7 -03 X = 135°
.07
______ =10 Fn =015
—— =12
——— .18

faaar
o
gy

B 2.2.28 Positive
Shearing Stress Flow

-556-




speo Hun £q
uolingidistg ssedls Qg @

'4°S 40 NOL 1| 83d

ZZ\ox yOLX O./m\

Jalua) JeaUs Ul adJ04 JPaUS-A

0] anp SS8J1S JeayS

Speo] Hun Ag
uoilngidlsig ssadls o222 i

‘4°S 40 NOL | ¥3d
NI /oy, OLX O'S_>

J3ud) JPaYS uo 89404 Jrays-Z
0} anp SSalls Jeausg

-56-



speoT Hun £q Speo Hun £q
uolngillsig ssadls ¢ | uollnqialsig ssedls 1622 B

"W'8 40 W-NOL | d3d ‘W8 40 W-NOL | ¥3d

WW, /gy 5.0l XOE_~ WH /oy 501X 0~

JaJua) JudWOW Sulpudg U0 JUBWON J83Ua) JUBWOo SUIpUsg U0 1UAWON
Buipuag-A 03 anp SS84)S Buipusg Buipusg-7 0} aNp SSaJ}S Buipusg

-57 -



W Ol

Sanbpm Jeindaey u)

uoIInNgidlsIq ssalis ve-2e

NN By O ﬁz\

o
Speo 1un Aq

UoIINQIISIQ $S2d1S ¢g22 @

(W34 ) XU/5g 40 LINN ¥34

WGy, Ol X o.m\

U0ISJO| 0} 8np SSaJ1S Jeayg

_58_



saAPM Jeinday ul

SaApp Je(ngay ul
uoinglidisig ssedils 9o¢-2-c M

uo1ngdisig ssedls  Ge2-e @
ALPON 9:\

AWy O _“\

R X
0l =4
M =SS
WOL = MH

- 59—



SaAPM Je(ngsy ul
uo|

2WWDy O _“\

WOl

MH

INQIa3s1g Ssedls geec @

saAepm Jein8ay ul
uoryngidistg ssadis /¢2c @

AN By O W\

SEl
Ol

WOL= MH

-60~-



SaARp Jeingay ul SaAPM JeIngay ul
uo11nNgII1siq Ssa8d1S Ov-2-2 W uoIlnqrIlsIg SsadlS 6¢-2-2 8

AW Dy O _./\
/ uﬁ |
_ ‘ . N
L .'\ U

o0
0l
€
WOl

X

I
=

I
E}

i
’
W

I
=
.

-6



sanbp Jpingay ul
uolngldlsig ssadis v @

NNy O _.z\

SaAbp JeIngsy ul
uoIIngrilsig ssadls L2 c B

AWy O _./\

06 = X _ ‘.
o1 =4 b

¢ ='6S

WOl= MH

_62_



SaAPM JPIN8ay ul SaAPM JeIn3ay ul
uoringralsiqg ssedls vvcc @ uolingiaisig ssadis eve-c @

NW Ay OF/\ NW By O_.f\

\ll)

W Ol

MH

-6 4~



SaAPM JPIN8ay Ul
uolyngidisig ssadis 9ove2 M@

Sanem Jeingey u!
uoInNgldlsig ssedis Gv2¢

AWy O _./\

_64_



sanbp Jeingey ul

Sanep JeInSay Ul
uolinglyistg ssadis g2 @

uo1Ingidisiq ssedls Lv2-2 @

NEZ\OY_ O_W\

AWy O m\

)

WOl = MH NOL= MH



UPao0 91UP 1Y YIJON 3yl ut sSpeo’] aAem
8y} 40 uo13ngliIsIgq wia-8uo] 0G-2-2 B

o Ol8o] o
0 ¢- Vv- 9- 8- Ol-
,_ T | T I 0
16
X
orW
C =G —-— Ol m,.
L="SS -----
G=6'S —
IN3WOW 9NION3G TVOILY3A
“ Gl

v Ol x

upaos O11UP{IY UJJON 3yl Ul Speo”] aAem
ay} 40 uollngaisig wdal-3uo 622 B

0 ¢- v- 9- 8-

~m
"

G =

p %8

Ol-

{ | L] T

'm.m e N ~

.m.m ||||| AN

‘S'S

33404 ONIYV3HS TV3OILd3A

T 0




Uupad(Q d11ueIlyY YlJON 8yl ul Spel’] aArPM URa0( 01IUPIY YlJON BU) Ul SpPOT BaACM

8yl 40 u0IINgIIISIQ wadL-Buol 2GS 22 M 341 40 UOINGIIISIO WIaL-8U0] 1S 2 2 [
OO—WOJ —_—— O O—WOI_
O 2- v- 9- 8- Ol O 2- - 9- 8- O0l-
! _ n _ ! _ O [ | T I T 1 _o
AN |
e o
€='5 — — | N i
L='SS - Ol of 02
=G5S — & N
O.O_|
@
INJNOW ONIONIG Vo3I1V 1
el - o¢
a Ol %
30904 ONIGV3IRS WoIlvl b

-67-



KG_Mm?

20 _

151

10

M/sgL38

TORSIONAL MOMENT

1 1

{
-10 -8 -6 -4 -2 0

LOS]()Q

@ 2253 Long-Term Distribution of the

Wave Loads in the North Atlantic Ocean

UPP. DK &£

Myt is

(Normal Stress)

Jatio A T atsd s &
. F8 00 "Bl 15 (A

7

|

i | 1 1 | | 1 | 1
-0 -9 -8 -7 -6 -5 -4 -3 -2 -l

—_— L°810 Q

2-2:54 Long-Term Distribution of the

Siress in the North Atlantic Ocean

_68_

0



S.5.=5 BOTTOM ¢ (Norma! Stress)

20 _
o Jos 7 mfr-'fu%‘fj@ 79 13%
S
\5 151 * HE a0 HEAR
) ¥E4riany
7
101
51
O | | 1 | 1 ! | 1 ]
. -0 -9 -8 -7 -6 -5 -4 -3 -2 -1 O
—— Log,, Q
B 2255 Long-Term Distribution of the
Stress in the North Atlantic Ocean
5.5.=5 BILGE (Normal Stress)
20 _
N —— JLH 03I 3
\g 150 . ﬁimzo'fﬁﬁﬁ%4§.!’\
3 IR Y N
@ 10|
5L
O | A

R T T e R

- - |_08|0 Q

B 2256 Long-Term Distribution of the
Stress in the North Atlantic Ocean

-9



S.5.=5 GUNWALE (Normal Stress

20— P
o —— Kot AIR M
% 15L . 58 nso R 1548 <
é IR W W A
7
10L
5L
O | 1 l

G -9 -8 -7 6 -5 -4 -3 -2 -1 0

— Logyo Q

B 2257 Long-Term Distribution of the
Stress in the North Atlantic Ocean

%
S.5.=3  SIDE SHELL —¢4 |
(Shearing Stress) |

Or fat afhit e E
b 5§ 207 BA1548 1=
8l BETHISH
E:
o> 6l
X
41
2L
O Il 1 1 ]

-0 -8 -6 -4 -2 0
— Logyo @

B 2258 Long-Term Distribution of the
Stress in the North Atiantic Ocean

_7(}_



UPad(0 d1lue(ly UIJON 8y} Ul $S8435 uPad( J1IUP(1Y Y1JON 8yl U ssens

9y} 40 uoIINgusig wie1-3u0T1 09-2¢ M@ a4l J0 uol1INQgIIISIg Wia -8uol B8G 2
0 %87 a— O %8 o
c 2Z2- P- 9- 8- OI- o 2- v- 9- 8- Ol-
T T T T T O T T T T T O
12 e
v v
N x
S >
4 <
LY yh E By 8 Uy b By 18
27273 M T SRR PR A
EHFWIETH gy Jor EWEH WY o gy 1o,
”_ (ssa435 Bulseays) ; (sses3s Buieays)
_ $-—T13HS 3AIS  L='S'S b ~——T13HS w8 €='S°S
m 1
F I

-71-



$.5.=7  BY SHELL —— {
(Shearing Stress)

Rt o fEsitnse 2

o 5€ o015 4E K
- 2051 A

KG/MMz

10 -8 -6 -4 -2 O

1 1

— Logio @

B 2261 Long-Term Distribution of the
Stress in the North Atlantic Ocean

_72-




2. 3. Bu.lB Caviien MHull Gorder Sovengh 578 75 R ¢ b0 BFIB

FIEITE 0 2 920 — o j7ull Ginolen SM%;:MJ&)%;’? pV TEIe L
AN RE Eu T el FEAL N Fv v BA L. o Ll
Grarole S‘Zm%fl/ﬁ B s PRE E T2 RR o iPo Bt s 22
BEME w3 L2 2)-RETE T L BHE 5 5B 53 T0a 0N+ 5 2(TH 300,
EFEE B TIF ) TR EIEF 210 B3 TG 2 T s T 2 LiTgs
et = HEBHG - TEETHTIZNKFGK 1/0 #00 DT w7 Fr)v- + &
AP FET 2 77 0 $EFER L a0 EFHTH 3579 s ke iz .

2 3./ $FEAEA S

FEFT < Z L r=A51F NKTETR 110 F00DWT sy 7 Fv v — (BBFOFSFE 1 -1)
2h) A EBT AR BEEETEE vr62 3707 7. AFRaotod Kibo
BBRELE 7 b e B k7T R 9T H T3 -HEB TR T Fe -
A FE 252 . KBl Upper Deck Pant i< B OB FERE 32 Vm: )
IRIFIL 7L 2.

TABLE 231 1= Staip Thaony 1= % FBo ZEF 12 57 2 BRE TR o G328 517
B 2T H a3ront @59 sHEqL k3. RECAT AR BIH I A~
ww Deneclegre 75-2. iR /65X (273 57-7< . ?"X'f"r#)(’?é‘r;rﬁ%ﬁl i 7

RT3 domegineows Fuli dsackiy Corditesre 2 FE LI,

2.3 2 B IR F o FERE B oo LR 1 B(E

T T3 7 2 823 =F B 58 W AREFHEHE 7997'54\(51,4, Theory )
T EB LB R i Bt RARNE R IR 2 F62. 3 27 7 .
FEIzb0T Bo 728 TRIE (B E/p) #IZRI(27%A ) 2 F. XHG23 3 =
AN 12 500 T AR BB T 3 2R 5F 71 [0 B 1B o W6 T B o= 191 (710
OB % T Lok 3. FUlCTEM AR 515 B claton BE oFh ) 1EW - &
BB (BXEAE) s AT DT o A0C By - A AR PRED T TR 7
RS ggﬁﬂﬁ SM&:L 3B EHIF i PFER ¢ TysC 113, 4 B IO o
TEVE-F i3 FEZ (2 =230") o0 1B AT o #8GovE - 710300 40017 HEERF
RGP ?ﬁﬂﬂ&w TN W RIRI- Do (B B o AT o #8172 L wir
AT S BRI i F 2R 3.

2.3 3 RN B ok FHAD

SDup Jhesry 15T Kbflc Have Dingclegn J5-X B Bl 16T -R<FT
T2 BR2 DICBBEY G 07 1SSC-,970FB AN sz JEFRSH 2§
5512 Walder 1253 FRAKRIREFHESL A 0 07 BEIH o7 2 KL

73—



N0 BBFEF L3I H L 5o k5 R 5FAG2. 3.9 2F L2P3. FIG 2 3.4 7 T H -
BHRF s W B RH TN BRTIE s &) Stalion 3.5 Be' 8 i< F (3R
ABEFT. X HENF9z05F< B 5253 BB X B -ARe
JOFE L 23N, o BRIBFEE 0% s 3 ERGTE o B 518 0 FEE T I
ABEFIGZ 35 x5 . MicbuT @y E-f R FREPITS. HETHiF
Shatiore 3 B o 8 Bo BiL 30 a IR £-Fo HIF Statisre 3 7T 12 T
BFXKBERILZU 3.

KIZPBRIBETEIN - B0 T BT h &a"é?d‘ffﬁ:/y KA EpizE Y X
IEPT G o IR FRLAN T BB 15T 3 AR AR O E BB ETE
SRR Bl - EFBFH T Ao N REERBAATF c Ko T=.

Yo 5T BHERYHGZ 3.6 BRLEIG2 3.7 <7 §. 18N o B LTI 0 (7 BJET 1854
iy é‘,rﬁz,f:, ?7?'/){-)(;}-/: K30 N BTEHIT 47 TuvisLas

FiGe 3.7./~3 13 BHBE 0% py3 3B AT ) Fo T Ko WY
AWFRETRNBIFELF Fo R FIG23.7 #5155 e ACFH TR RN
S e K ERETR ho o BB 5 Jroa jiTHs AR D2 AU BT T4
§TH v 170 BBFEF 0% 513 5BKFRED B o Slation S 570 BE. o

C ombancd. Seos » BHIFE YR eh 3. 8] Brio 2FmFryBL TR 1 2
AN, RAEATEE ECHVEC -BLLZ102 e A i3,

FIGZ. 3.6 123 FEIRFREBI: i) 3 Combined Pending SZTrsca (6c ) Ber Mo/
Carge pdalol 1K i) (FEHRE 0 128 ) 15513 Combined Shean SDress (Tc)
DRIAPHT 712k () Ao fIEI1TFFIF Homopenesus Full Loasiy
CondiZion < B T30 NB 2T . cétball oo ¥ 3 F @I TNT Kewndd
Gunrdd #9 (b )iz 7 K £ 72 ) B3 #ERIA TR (S5 ) <2 TR K 1B v
EUZV 3 B RABATITIKFEL fdornogerescs Full Loodig 25 -
Alternnale Asadirg, Ballast Conaitior. Gnvd) SKRE<TI 0 FHE
L B30V, Homegenesus Full aémdézde Conoleepr 85 1 BIBHE 1072 <
FAL T2 RRIHN ¢ Z -G BT i N RN IT FPREPLIE 1T §y-2/6~
F10.0" Y mnt (F19 ~5.8"um? ), B Y7 KW F No. | Cango Hald 1220
SR 259t 72~T00.8%me (B89 128 mz)e763. ETEL BTl &
BETiH oz Ers s,

2 3¢ A5
AX 22 NKHESR /10300 DT ;0.7 ¥v) V= & Hull (zicdler S,th;z/i »

Wl L Strp THeswt < F). flomogoreons L sading Comddor— (< 3 17 SRIB_
Ve B BB EL 1SSC-/9700 R ANT L B Wakden = 3 5B

o EBHIREBEE T EH A 2 EBANRBR U RN B o B EHF A & 17> 7 oV

-7 4=




5D 5B F e HAD T3 UL FOIOTEHFA o FIH 233 2437,
(BT F AR F R 22 BETRC T STalisre 3 B8 5T o PHe K 4B oY

£ F B, Tl BN R F AR L 0 TR0 TR ) E-AF T STalsn 3

$TL 1= 242 K eTi-210 3,

(2 A IBITE 1 B T M T o KIB UL R ecencd (yurnel 3012 0 W ET T o
7o K 1813 Bilge fHopren ZIi o AFRI IR T £ T 3.

BB T D ermegenesuo [ull Aoading Conditivsv 15751735 BRIESET 1077
1237F3 Kownd Gnrek, Bibpe Cinclle Ben #BY A AR 7) iBUT WA FafL yoFrs .

rA I/ & LW/
# R 3P Rownd Gurncl EP 817 071 | — 5 8" Yommd| /5.8 "H ot
(B sk AR ER ) |
7 5D Bibpe Cinclo 3P #)77F 70 2.3 Whrntl 13 6" W rs
( gL 4B Fk ) o i
 NesCH. % Bdge Hoppor L5550 2.8 Blond 8.0 W
AR IR GBI T) - B

) RTB A TD, BIHEEE 0% c i f 3TN 85T FAIB & 12 AL T2 2% R

FroBemn EFLBIRC 5L L2003 10X 3,
A r i3 Ribo ~ AT i PRE L =75 Bro Hubl Gurder Sine iyh FRITFER &
FBON. ga,g@/g\ga /:?JF{/E' T3zt ;v 7 Fr ) - HEE ~ﬁ§ﬁ£§ g,..,ﬁf:; /I’”(f;"’
=

A SR AT L) HEEHIEHF DB FTER A KRS e 5B TS5,




e L1}

*
[ 3™° Chlass NK NS
“T‘{ . = Dead W 110400 D.W.T.
om’)
kS %;z Secch(DK) 37.446xi04 (M) Lpp = 249 000 (+1)
o »w (BTM)=¢8. ﬂ'hlo (M5
3% Hor. Sec.Mod.  =56.25u10° B = 349600
4 D = 22430
3 d = | 5. 600
Cb = 0.832
L =
—
— o5 T A 3 T a0 3 T.5 T ~0.7 TS T | #d %37 :ﬁ
7‘: w09 H. MO.P H maT H famoék |Me s 1 [N0.4 H lao3n Lane2sd [nos 4 |y EP._I‘
[ #p.5 w7 N4 .8 Ao, @ w.BT Moz [2- 5 M—
: F'P.
32.300 (¥ 9.420 Jierte,
Lep = 249 000
B S T R S e S e

F
F1GG 2.3 ROUGH STRUCTURAL ARRANGENMENT

Pewcipar. Dimenston
Lep

B
D

249 coo

(™M}

34.600 ™!

2 2.400

(B

Loapn. Cowortioal

d
DispLAcCE MENT
Ce
Cw
Ca
fcb
&g
aGM
K&
TRIM
RaDruts of (yr (Lomit )

. o (TRaxs)

RoLLING
PERIOD

Swip Speep

Homoaeneous Furt

|5.630(MJ

3] 55 o0

a

0

-Q

12.9

14.9

. 832
0.
. 9971
-6_
-6
3.
2.
. 130
59.
12,

de3

430"}
580 M
9302
350 ™
)
760 (M)
150 ™

3 (SEC)

(kwoT)

wave oiRecTIoN X | 0" 30" 60" 907
(20" 150" jg0"
JY/n 0.3, 0.4, 0.5 0.6 0.1,
0.8.09 1.0 t.i,!.2
1.3 1.4 1.5 1.6, .7
1.5
Wave Scope VH,.,‘ /00.0
1
WetanT Dist. | W ( Tos ) ( - (M)
LIGHT SHiP Zo o§ | §.74
ConsTANT 280 98.32
Fuer Ol [ 260 £5.43
o.0.T. (P) g0 93.32
(s B O 9¢.24
FResys w. 1. 45 113.02
DRiNk W. T. 45 113.99
NO. | HoLD il ao0 -95.13
N L 12.t47 -74.20
No.3 - {2.523 -£334
NO.4 - 12.212 -33.o
Ne.5 -+ 12,216 -t1.87
No.6 - 12316 .50
No.T 12523 30,82
No.§} 12a41% 51.60
No .9 11,976 T2.71
ToTAL 131 551 J - &.58

TABLE 231 Data For SHir MorTionw & Whve Loap (aircucATion

-76-




P

s

Vi

PG 2321  PITCHING($)

M WIEF

)
7
ni'H

ar

&}

S o
FiG. 25323 SURGING(S)

X
———
P
——
————— sl
— 1 e

N h e e
v . ~ -
e ,p' - ~
A N N
-~ .
" .

R I

LX] 14 5]

[ Y o
FIG 2325 YAW($)

LS

Ay b B 1ET

FiG.2322 HeEAVING(¥)

n
—_— i el
T
————a— I
[ N A L
i 1o
&

o ‘\ \
a$ e B T
. ~. - |
- o -
\\ '\\
RN - ., e
I e
5 18 ]
—_—
FIG 2324 SwWAY(1)
=
e ————— 1 Fan 6 iRE
et .
—— | h'_ /\
R it Sl )
is ————— .
I i
ie \ / I
had v -~
2
2 ‘y - .
,. Ao A
. ’'d - LA
" s W 3
e i-ilfi::--"'_;r* - e :- .\- ‘\‘.
i
as h -

FIG 232 SHIP Morion i REGULAR WAVE

—-77-

FIG 2326 ROLLING(#8)



£
z 3

am

L
io e P X} 4 i L1 s e e o
F1G. 2331 VERTICAL SHEAR FORCE (Fu)
|
o
Ny

e FX) ~ - £ e

FIG 2333

7e ro ro -

VERTICAL BEMD. MOMEMT (My)

PSHBL

i

& A - ay a T4 L 13 L1 Ar

[
FIGG 2335 TORSIONAL MOMENT (M)
( AROUND GRAVITY CENTER AT MIDSHIP)

4P9HBL

»
]

§

4e3H.BL

£

AR

e 3. ae 4 L2 L re e . P

Fifz 2322 HORIZONTAL SHEAR FORCE (Fu)

L2 8 10 ¢ ) [ te a8 . Lid

FI1G 215.6 HORIZONTAL BEAD. MOMENT (Mn)

F1G 233 Whve Loaps s ReGuiar WAVE (Examee)




a3

ap

FIG 2341 VERTICAL SHEAR FORCE (F) FIG 2342 HORIZONTAL SHEAR FORCE(Fu)

FiG 2343 VERTICAL BEND MOMENT (Mv) FIG. 2344 HORIZONTAL BEND MOMENT (M)

FiG.2 345 TORSIONAL MOMENT (Mh)

Filz £ 34 LONG TERNMI DISTRIBUTION
OF WA VE LOADS

-74-



b
(Tm)
it ExT Bewo M o
1_"/.‘— T (T) ;’
‘ Q

i 5o+ ' . {roni’ W,
| - - .

- . &
P . “ L Far0’ &

| ALt i | $

O aubt . A - . . £ 1 8x:0 S
2|
& . s * 7”,03 u-
R ]
% jxl{')jﬂ- 1 sero 03;
= } s’

, -
9 Sajl 4""03 % »
5 > ®
st 30 .
é 10"t ’ L 20t
B3
3\ b xi0
t .

'9 t =+ e L 1 f + M
AF io 2.0 20 40 50 6.0 70 5o 4.0 FFP

F1G 235 WAVE LOADS AT PROPABILITY 1078

. (oMBINED Benp. STress (G ) AT MIDsHIP
—————— . CompinED SHEAR STRESS (Te) AT AFT END OF Mot HoLo

(Kgmh) X
200 o
/80 Varves w () peEnOTE

L 67 at b (dmean =-5,8) STrRESSES N STILL
160 e 02 ot O_(omaan = -5.5)
T at o -
‘o \\\s 0% ot L (Owtid = % 3 ) WATER AT HOMOGEMEOUS
FuLL LOADING (DNDITION.

\3 /20 xx

/0.0 | Tcat { (Tmeam=2.8)

Yo ~
6.0 {cmﬂ(‘ﬂmlm—l’?)i‘ \__‘_\ \
¢o ——-:-:_‘:_‘_* -::::_q_:-“"‘-... )
20 /EMC(fm-'g)/ T eI \
A 6 -5 E-N
gOGmQ 5

FiG 2.3.6 LONG TERM DISTRIBUTION OF COMBINED BEND.
STRESS  AND COMBINED SHEAR STRESS

—-50-



el
| ? :
% ! X .
e v ¥
e o a 2 Tyt
e Sw b £ . .
~ -~ . Y BN
wat bR . \\ \\, Y i ——.

4r

20 M
e ///\_ ' . \ . o ¢
" / .>—'———~, \\ . G —¥ M

“ Vs N = o

I

A 14 Zp EF 4.0 e 'Yl e i ta i AP e e P e Ze e B P ‘{’

FIG23T1 VERTICAL g HORIZOTAL BEND STRESS(5%, ol £ 2 372 VERTICAL SHEAR STRESS (1)

! : Comamep Beww STRESH (0% ) . 5 |
5 | AT PWT A b R (PromanuTr o) :
§ ! @ RHS ab PawT @, I
x ) p 2 SCRMS ot RINT b )
i 3 2001 O:IRM5 ot PowT | ‘ 1
) “ . b
b e .
4.2 L) .
+ o
i Tl e
Za 4 ﬁv -\\ a0
— e —
A.P 10 20 xrn 42 e re B P ro P ap P T T - P 'y > . - _"P
FIG 2373 HORIZONTAL. SHEAR STRESS (Tw) FIGr2.374 COMPRISON BETWEEN COMBINED BEND, STRESS()
ROOT MEAN, SQUARED y T,% P
r ! Conamio SHEAX S1eess (Tc) ]
AT POrwT . f B g ( PresasitTy o T) L-P7

SRS o POWT + ’
fREMS w PomT § B .
PRMS o POINT B

0OGe

P Etra s rz
A
<

Ar e 24 ae Y] F sa Te fe e (X4
G 2375 COMPARSON BETWEEAS {OMBINED SHEAR STRESS(T:)
& ROOT MIEAAS SQUARED [T T4

FIG.2 37 EXTREME it LE OF BEND STRESS
& SHEAR STRESS mT FROBABILITY 10

...81_




24 EHAR 0 a0 RAHAL

gi%’n‘i{i}zﬁﬂf37:»@41_11953;1%_2 Lz. $>H-a2Wy7 97017
>1N~zﬂﬂstv8W§&Mth$m£fwuon?ﬁﬂ&iﬁntzz
2 it E YRR LT

247 8%

2 —a 287 >?\5§]~‘7}7\’\‘"7\1:0“?‘/241'5&{151113III-‘.{,
uﬁimiLanKLza<i%ﬁ¢@ai%mﬁﬂamﬁ13.

(7) ?:zvéf‘;>7¢axherL3vFM$tikb®ﬁ
(2) |-ﬁ‘rZ/\"—/(ﬂ:i—?"%PﬁZﬁKtiﬁ:fJ/v\‘P
3) }Fr AN - AAHOHM  Es R

@) (enscion Mangin LR DB

242 HBEMTETL

() e
7>h—»%m@wimy>7@ﬂiaL?i%e?>7zfm1iith
92 9583 D=3om, P Briow T/ 2} 7 VAT 27 P EAY (IR AR L
\pzwm&LZ?>7:ﬂ£&wﬁ=zok?Sﬁﬁﬁxbﬂﬁﬁﬁkmwuwiw3
MV o T EFLY >y A LI, ' _
i oW F LA FLoikd e kAT s rkodlo
§ 2T H3.

i BIER A §- SICEEN- P& RUVSN 1 TR B Y F 28k iz 0 8B ¢ PR LT
RajHE gV ik e L,

) f5k (L) LEBLK@ |7 > AT IR A% R IR
(7% 3) () (») (?Y'm ) (m/m)
J0m Y 340 23.0 .coo /, /00
/8 m A 214 /3.8 7. 400 700

) FTKE

&?K@szézmnnaTJauakg;ikﬁo%A?Kaﬁi#&
'_‘Iiﬁ:@7>”_“:‘5“?')K""-%?ﬁfi'ﬁér-iis‘n,,’c-;3_

KRE A im7>7§@\#a?>7%®w%ﬁkﬁf%wwﬁﬂaﬁx
BT

KHE B zm9>72%.*k?v;%%eﬁﬁuﬁsﬁnzm;>7ﬁ
B dE s s ERaHGKE

G Wy, $Ry e bERaBIKE iy ).
RG>yt LGB RGATE

KE D 3y - a2 LENEH

-89-



-8 3-

199~ W IY'99 B We| LGALESRATT
MMMM‘...‘ WHHV WOS PRI - T WOt W05 V8| —[&wW0E H o
3 N
T 0000 _ L !
AT & |
P i 1 ! “ S A -
! I 1 r A o
ﬁ. w 4 w_” 1 i 021 by m joss i
] | 1 .
[ ) 1 r f _
[ ) | ) f
| ! 1 ) A
J # NN I
w{2h99 -..._m.st T
WP |- Fuos w =
3 N wl vewsw| i
O H¥ud¥| O YNl | GYNE Y A ot i
S S 3
O O ‘/\.@m-ﬁu:,_.m.whwjz_omd\i Z_OM<2 ..N_, - o
NOISOHOD @ XEEN M MN \ois08H00 M| | - 8/
(HE GURERCAL wB LRy o A
0|00 S
N
(006 'wl=8Y) Wsm -
OO GG RO0S | 0 7| -
2 (8Y) FfFrovic{¥| L. ¢ fige) |
O |(HxToTREL s woeE ) ALY —
Q O ..___H#. ,WN M —mw
\ dul o ¥
(KWL 0 T NERCAS w0E2H ol Mg
O10 T W il
WGl UEELA S wOE  REK) R
(WX GRS w Y1g
010 m % |6
B g
G grunlsH3 NIOHVN © .
010 NOISOHHOD 0 T¥E /0 W N it | 8 |
|
. ,K B _
OO PR HIR & | : 7
S HATVES % 0S RRELOKE (% X ,
G <
OO TEL 5 |9
HVVE hOL2¥F % B LT6 w\w e |
g6 AT & |
O 1O FEEE IR PR LT6 B S H
€% e kOl Y3 nhmy| R
O O &% %12 000 w! ww Vi y
FOMIHFLEOHE| 3 [ % W
(009w =8Y) o 3k
O O G &e¥ YR K0S =1 € L | e
ENCRPE TSR R * § |
(00Z wil=9Y4) ¥ ST,
O O & HERVYRN %06 _ v4
2(8Y )k £ £ @ YAL{HE =
O O O (WE L G WEELA6 wiE @ XY l |
=¥ L
9) =] v AT i I .W Fin
= ™ NEOEE R ON| 4 Y
¥ K

NEXRH L7

4




(3) A#Hnr oSt

XHFEBE 24, 08 510828 Ro e
Ct, MEGERT IELY o — Tt Ry=R.=3wb
% 3G AR e BOREL € 0 n d s v, Ro = LD
At 3L e plRE LT, 1% R,_[ ‘ésla D RB_.:J_-UJD
FRRA 3500 C g o 2 FEWA QF 3
BEMIBE CER T I KFTEOGY ej#t.ﬂ
B E G ) A FRFE LT s A PTIT T @i
Yo 7 FMTH 34 BRAIR X TR — b —]
AET 3L a L, ) 2.4.1. X% pep B4

Fe2dGERRCr 3 ERa I

CREI R FE W T3 2 ARG E R Uy S Y e 8233 AR T 3K
FrEaRY S TP S L

4@ ARELI VL7 > @k A

Bk, BaHiAAR . X PR MM B 9 sz - 2a@ITo A 3 T
Niseom R Lokl SomIBe e -2 LA bt LT} TS AN
- AP LT,

2,43 %

Mol AT EhR24 /R T O TETEERE R 5« TR LI,
B3I BMito 2k WIRREF AR 7o 5 D=30M,B=20M STANDARD TYPE
5 4 FEM-PLANESRA L2135 2292 7

oY, BB VAR Eah . LT
2o EMEFR LU, 2ok a-p
PR ded2ez2alb )b,
1HE243 053¢ 783 % e hid
PAGSTRE 2 i h2ds 20t
Thi. B @ i IGEETREDIES
D=30m® (LIWE) @ L 212 80 A Ik
It =Rz g000t & 312383 D =0 W(VY)
G L T Seota®m T Loy 4> 9 1 210
THEF3I &) 3 ERI et bo b3,
(RPN E S SAFIE N EY R &S SPS _Aé
¢ REMIP ¢ Joger B £ ME L. 31 AR

o FRE)E B3y ko 2 hih
PERB3IEAR242 05wl EKRDE &
T 083, K 2.4.2. #7248 8

- 85—




CLTUYUYINF OB Ti R s~ Yy pLIYYPORAGEIIHBY LN 7T T

Ay cqnl ¢ v e B

LEZLAPNGORBY LB Y E

0%
up ~_N\
I
| T
..B_ﬁwxm.b &y LAY
wbﬂﬁ_vp_mb: h...o\_c.v 0
Wholy .  wmz(™
4 _.N._b 0 Mj.mb
]
€ §
o<> s
RO A
i Al &l

AN S FAN AN mmo A 4!

g
(o o
-
N k™
Lol s 7yl €0 JAY
s \'9 St
£9 mb.:
Amv. bey) 23 @
+b +JO
&I

=0

Eo

mb.N

Y

—86-



% 2.4.2. 3 E8ENE (Van') Vo T, Tt iaa,

¥ 707838 d @ > | 2 T > ) . >
i ‘ﬁ”mgsﬁ;ﬁ633267&?13‘5;57‘53‘27;63637:46'«676?%;67,_[-734526.’032:63 6 |6 % | 07 | 64 | | O |Oms | 67 | 65 | Zoo|Ca | S0 | t| 60 ] 6 | Tea| G | Gual 07 | 63 | % | Oa | 63 ] T | 67 | 62 ) 7r) Oou] Game] 07 ] 63| %a| 03 | 63 | Ta) 67 | 63
A I H-i Letel-afl-er] 27 Lol -l 2elsd 8| e pl-pe| el at apdiool -t p o | el pitlwo 2 p | 29 |ad| 2 E 02| n -2 f|- vefi-pal-wd| 2 A-ppl2 el b ev|-28-00] 7 0| pap-m ¥ 24l |
B =il ot wpjtri drlgoloplag| ol & 10 A | as]nrlanlwass leslos loploolitdling|oe | aflodee 0y pi|-pdloed| edloelze TN 5| C | psleo| valosa|-ad] 2o ctdabloe | atlog oo |t -so]wo|-mobap) wtl-shal-belos| cfl-vo|os || wal-2raa
L M-t Lol -vol o] wd|-polws|-t2| 282000 e 0rea |- 2p|.ao| o oot lar | odlot |-l oz apl-wsl ot |ap). 10l-aa SRSk o) 2 fldit|-gal-zq| er| pul-ob|-ad| ef]-ne|-ve| af|pelaa]|-A8| 24
| 1 n-2 |ossl-od|-e5| polyas|-ce|-po]cno|aqagbael- o] en| s rlut]aolselay gl ad| e fl-ad| sl | ok el -af] g ETARTAR LA Y] A FPR A S A Wt l D W) PO A { K PR ER ) PN 04 B4 b X Wty
I H-d bweludlad| sl gef bl zilwn @ |0 B | ol we|owl aflar EXATN AP IV A WA EIVE 3 RS ATERA Er- o . 2| ke |l Lasppw| aflwr| o) pelpd|ph| eelaalar|ag]nel|-ap|-af] ok
I Mo Lol aal fol gutlopaladleplordl o upb o |-nel et ol adlos ]| sol coleslog| asl gt izl ol-csl el pil-saloap| sl ad|vrl-apl-gpl ool 2pbddlarl-c2 e ge|-aewk]er|-nyl.22]| &
Lotof ol ol sl el apias aalousl-ao| cofedl palozl el oo lndl ioloagles) orlop| e lar|-ral-ar wf 22| ael-cfleelaid-ae |2 || pal-t) 2

b prlofl-ne|-wv|-arl-aplsf | dol-no|- g4 4L

1L H-& bl op|-ep| voladlar| sl ol cpborl-afledle ] del-2dlodlws|er| ab|-eR| af | 2F|-s0|-a¢

./ LM 7 ldtlaz ) fo| vl -pul-eel-egl-bd-adl-esbar| ool sfloadlad | sl an|-aplos) abldel| oo o8| -cd|-¢2|p AN R P2 BN I T I N S A LI P BT

1 ladl-ael-tf] ealpal-eplalndl-sd|tubnrlinsl vy o rler|af |op| sl talozl w2 Ang| afl il ce|as | no EXYVVT S0 LA B YA R PP AT R WA X I CP L A
g f Lozl el ed sl a2 el b L e A2l 23] 2t _

B rt-00 Vol pd 07) ol ableel-aelma| 0B Loalorladloasl a2l ot tdl el ndlerloslosl oz -tal nl adlopf] palapl qilef|os)vol sl ael-00] 0] 0d]:0d]

B, H=? loai|-kt|-23| £p]-2ei-ra)-m2
Flogdl b | splod|-tiladledl-« f it |-oF x| gl okl gl | Felogl adled ol ol pa] pel-pp) of e b 2| b e oh] 22| d0 ] pe 28] 2
W, 1=t | gl cd-te] 2@l-e31-281 oitl-n s : : arlallea) s |nal-ailes | pelorlawl ool -siles)| apl o 22 |0 08| U joplarpleelgelpwl 220|222 v LY I R Y D P Y BT Y P T A T A BV, R Y. 2l |-be |- 2F | pk|-2glep |- 2a]-4¥

WM goloatla | obl-sg|-22] rc DR STV D ER Y PR W ALY S X4 R AW BEE VA WL W1ty L AL Y L CV A RV VT AP Aty BN Y44 P SEP ) S ) 5 24 V0 B WA E P LTl Y 3 IV R ) DY AR B VI IR S IRVS PV V71 DA S T | DTS 33 W) DT 2 T4 Iy | IR i Y4 By B v 90

=

V. 113 ool 02| 24| £2)-0f] aw Er IV TN SV IP AN VAR AR A B STV DRy I N I VI P S IR A P AR 1 7 PR T BT A LS I R VA I Y T o

Vorsk bl ppl-29| epl-gil ol eal-afl-opl-solcalop|-eolcalaplopl sl ns | wolvr| opedlooloslreeflaz| orl oo 28] os| adné lan] el g iiar|azl i VA VNI AT A NIy A Vs DT AR

LM oyl oplta) palol st st o2 bt el bodloodlab | 2b |omd| copmdlwd| gplarl pa| sd| qobydl-td] bologol ad o] 1) a7 28] e ud ot lgdlpplwd o dl ot |-04] 02| 00 2| se

L HF b lro |lep) wll oot -f 7l il il ok -fo g o\ n bl o g apel aoloplav | el pobmd v | g fdnd ) pal gl Vo Pl 2 o lodd bl g dlgd |-42] 39| fo 4/!-1.1 e i atlos |2 ol prlad]- 2ty

1 M3 Laelaglasl celarlgp-oo| e8| @ 2|0 Lagl ar dlontliod|2n sl o b plga| colcplo d pol o bntl e oo gl et o lpd| ot bt apbinl o o wdaplus|or]or|pi|es|ss! ‘

LM A badlaploel 2rizrloglloe ol pfl | ittt ttel ol 7] rolimdipl 271 bedl-uriay Lledide] - S
Ll Nonbloy oo #7Loslsolnt]-nln g tromolwfle ool il s babflgal 2rlianl nal.cfiat] ze] 2l seldy ]
3, M4 Lonelep ol 2l polsilnel ool 24 pt b2t e dloarl ol pelzabagl-st] 27100 Jiff..-i{;_/*{ )f Ao pal ||l mad ok | Piler] 22 {
€ VL7 feodlag bl g9027 0o lolren 2e) N SO D T Y T ) I N Y Y R B IO 2 972 P N P 7 I ! ! P Y 9 D YR P O )
A Y VER S I B T Wy, TY PP stz |eg 2V gf ool aol 2o | ra pn-prl 2o lso | gl ol | pd |28l ad | vl 20y b wdlogsl dp| sb | gl ol sslvn|- 20

I, H-7 boi 8| ad | pol| adlopl-dd)-r2]| w7 27 s lpa| sal aF sl £l g r]-ambpe

B H-10 bordlro |pol ol-go|git)rmel-sf _Q._ 22l dl bl -nd) pol pe | attwd b7 3 | prd20 |22 b2 |a sl o b 42 ez kel ol ool prl sd a2l po|ef| £rlos | gslad

| N, 12l Lonslpp|-did A7 BE 1 Jedboeplge| e flogal prlod| adonél o) g2 O \rE| | ae|adtpnd]ne] sol aflugl 2 @10 41U bodlos] slosinsl it lmrl 2o los ial) r| oz e | vo bmo] oo ba o | gl wddigol o |adlisr|suiaploplas
LR Y T A i) 54 s g ebbad ot loriprlgoladpud wd | vai-af o8| 22 er | afive|oo)ipotadbnpl seladlor | aclrelm sl ot |wdlan] soluwslod|osod| e losleeledlmr|lorlos] o bodcrtionlsdlvel el aslosladie
V. H-r3 L ogalal| 20 2Ll 24 et Pl feladler [ Lol adrarlen) o] adl | atindiotloplas| v roilpalaelmelag |os o las] uglaslwatos

V. -4 agt| o |2 8] 22l sl o pmal ol ] s Bl

e bod | fo| polonp i £ 8) 2o |-aabaf -ds i f) Lol dl ) ed] 28 7] a7 bod|-ms|afol | se ) 2ol dol ol g¢] sl dffrag

T M- et op)orkoo| qobat| solawlae 2 silsdl ke £ a0 Db ]2oasdl-r2] an e2be B eprad| AR Lin ot | afladra ] af| €dlral-24 |—

o PRI L ekl aalat| ezl | ablodl s oo d] gd| vol selogl nolagbas

0

Wt | 23l ozl affas] odles| sd el ;

Clesl-wol wf) cf —02l gl sol-a gl s .f.érbu RV Japbas] s asl gk d asler R INS bo s jrrdl wfleslsPbwdrg s | whlia | ol 22l-02] o] 2ol G d-ep| Lol Lologo | 2 Aeplae]| sl splusbgy

Vo M9 | pe| golosi-nzl gdled] adl-gs ok a2 go| sxlpe| gt 2 pladbatl o] 28] ot aed Azl atbes ] 2 rles] o moldo b2 blve bofl sdloalon| col £feaky

-87-



AR IR N RN Rk AU S A CERTITAEGT s v 8 T
3&@ijg&UuU3of%TKEAﬁCﬁi5R7>7fﬁﬁfﬁﬁ*
A A AW ey RMERT I,
244 %%
(7) $IFA B UVERRF T
yoh-atr 5240502 RAMH AT A 4 4075 §2 ) 2145
Sh e ABTEREFFIN T () o KB e e A HEAE 52308 (C) oK
AT TRETL. BAhok bt e Rl ook, d ¥
urpe @), (OOEE e AR es I3 TRATAREVAETIM
Boh LY P AR A B vIRR AR FIREART 3 0 b K2
P 3., Una oz kb ero thARDEMEBL. MY 0 R H s AW
) R TE RS AR AR (RREE TR VT Rie T3 007032 L
v, La-Lf;w:,,/—,\\aaﬂﬁ]'z“liifl.iiwl’;ltlilz.‘f-_r.l:i‘fiﬁ’klv'
FHEM CGIMRAB CT AR 1) EARROICHISD) &) RE L T
3, Lle 7. 20850 REES T, ~ Wb 7 R0 Vo €kHf
Fme s Pss R U3, TULLGIRRCEN 3 v @24 TiRE
L1: Rs, Ru 539 Ro, Re 3¥n ¥y@244 13628 (b)ei T Rz,
Rvi 331 Rui, Rz t 2% 2 w3y Thi.
3k%fﬂ%9?wﬂﬁﬂ$ﬂﬁé%@LzuvuafiEWu&br§¢L
¥ o BT R h (LT w3,

Rvi . IRVZ les
&

]
______ 3
Rs t
+ Ts
N
T"BZD‘_’,O Fe—sz’%*>
(b)
¢
— A -
=wi
| 1 Rssl
*Rw FQVJE:'\
Rz
?>L_i_l_ 2 o &
(t)

B 2.4.4. ¥#E&H

- 84-



2) § 044 T
92598 ZoBE L AR TI B IREL FEFALIEID =30 1T
M-/t D=/8mo TVTYM-1374%3,
a) % EKEB
B245 0302 @I~/ -BtRY -B-BstBF3 kol
3, M-/203M-7 K2Rk iKY,
&ziziv}a>2@ﬂﬂi&ﬂkiwzfaakﬁ&ﬁaﬁxnfw
o -+ g Uzuwie, M-3uM-/7ee~@mito el (Fm)1¥
94 % 31 %, 7o AMRD (T0s) FE930 %My L 2 3
PRLY G § o RIS A UL BV LR ) o8 I 385 S BE A 5 S AN I AN 2
AALARG BT L2 B Y. 7 s k2 ) Rk ) e BR
T3 ¢E7 L 2uw3, .
b) 5 TIKE ®
B2 46ub v @I-/-CtRV-/-CekBT s eRad ) This,
M-/ b 752> 5 atAgRee KICE JonB 2 M- 13 08 fobe
Bk ~XK3I v, } 7221 > a2 AETEMT o KT 5 & 7 dax
s B bt Y S0 CAMR ) EMEL TR T G EARB LA
WG T N ”"59{‘}"', T3, jt- R T 7 Al Hei W) 1
BT 34, #ERAE L 7 oA 2 BT M- T Yo D, M=i3 T1IE9
Viabo D7, ¢ AFTEBHE B SACEHATM -1 97K v,
To bR iad I UGFERICLT L ABETIRERI ) 2 )0
BRI KT 5T E R LT3,
¢) FIRED |
GERED o MMBF 2472057, ®
22427 M-7 e M-k B U M-} 5>2Y: 770 X AHTR
Niddy7d a2k %Ky L2367 20— F3pEib o fch 3k A28 K
FAT L T3, Tat bR K PRI 7 v e ¢ LETER: F
5935 A0 AHEA e PRI M F B3 T ERL
2w 3.
(3§ vy Tk B
p v T dk BT AR T3 EB LTI ENM 70277
W B:20mb/Smt IR M-10TH 3,
a) {GETWEB
M2 48k o 1 dI-/~Be dE-/2-B kT3 e Ras) Thi.
M-/03 M-/ sk~ fakotepetdl . Hofifk) 7 > 2 o dbh TR Y
T3, Uk iMdbsirinmiPoimnraM -0 &AH -7

~9(-



3T 3o e o PTIEANERRY i R,
ITMAL T CAFRDTIIM- othA BRTE L Th T wmy
t -4t glenss Moz @iaGFoB ey Tty
a@®T 2 - A vy Lcuw 3, b M-/o7 3k 3 o 23BN
a B B —MALER L. } 3 >7\¢'k%1'> o xe B (-9 ) 2 - T
BWRRE Y (P« f4nr) E ot iily 07 Th 3.
b) HEWEC ,
249 k07 @I-/-CegU-so-clbecd L M-7018M- 7 13tk ~ AR
e AR e o R TR GEKEB I TN,
IR L 3 >A Dz 7 a AL b I cEM-s0o oK Y <M -/ a0 gy
R 26 femr 27 LT3
F 3>z >0 CHEMBEIIM - 00 baty YusooB M-/ (4
YesoB) btk NI < h s Wt 33} 5 s 2A e & LETHIRE
B T3 WEEE oL ¢ v 3.
4 FHBLE B |
ABE o DL AR T s BB L e T L IY M-/ (/214 ¢ ¥
I LI YM-F r I M-/o(/ga)s 223 L R M -1/ T H 3.
a) FYIKEA
Bzarotte 7 I-/-Ar Q-7 Atek# T3 eRad > Th3,
@At CFRBYUHEAL 5 > 2 a7 - 7B RI T RHR G 4
S L 73 s M=/ 13 MF K 280K g0 B3 7 2293 ¥ mis o th
F LM K2,
LAY UBEI I Z oA M/ TN EB L ¥ E RT3
M-/ AR Y TRNIAYI N o BT E -4 v AR L.
BB L3I A Dot POMS L vINANED o T HEH K
S b K e Bl LS e 0 K3 U R h 6T U 3
11 b 53 229 7o AB R M-8 M-/ XARE) IR ¥ L
L, 2 w3 R > ABY vEBE L > e LPEMA LIPIM
~/ NV RIT A iU e arT IR TR .
b) GEIKEDB
247 1m0 2@ [-/-Be §L-78k2 24 /21050 2]-77-8
r A -/-B L Ek BT IR )T H B,
3 M-/ (FERF) e M- RIR)ER B L 2 GEHLEBa &) n @i
MIRGEE T3 I NAKaERoBPE K 0 Lo, ¢ ey A
Brturinoliidndfeymdy s,
M-/ ot B8 B ER T3 FEE LM eGE)Y - Radnp 428

_91_



34307 M9 RLEFRIVIKRL 7 > R0BT TH2 2
LI LTt M- 97 HR 7 AR BY 1o XIUY 0
W E -4 b CTn3 e M-/ T FFERTBEX o B2 - A
shoY Uz 3 kM TH S,

1rM-9718E s AP R RI VT eIy E LR
X3ICEB Lz isy aldn TUE Vs D 2h 5,

BEBIV Y. VoK bidv v LK - F 1z 7w 547 M
I M- Ch ke B b 1598 %E 1 Ve 70 LR H 1TEY
2RRIC T, T 03, '
Wty - h Tk D/Bz20 oA o 2 M-y (JERIR)EM -/ (2
FAx) Lk ¥ 3,

M= 13M =701 th NAIEEY) 1 e H 27K

M=l 7182 5AK S VENE T W pnr o8B 77 > Z0ERTY
3G P AT 307 MARBIVIRFF>AaBYR AL AT 0.
¢) (FEAREC

W24/ 0B 1 @I-/-Ct@AI-7-ChSvr@d24idisv 2 lI-/-Ck
WN--Ct BT 3 ERD &5 Th3,

1oM- 7 (743%) eM-9 (B s L FeKER b
M-23M-7 rk~ARYERI©VIKG T 3,

e T@ABE vy 7oRRARVEIve bbbl
Fa-FErLrnze. TRINBHA LB WELRM - Fo a3
1tM-7 TRRRGE b TS IR L ) - Rt e K3
(EMT 35 a FWFoaM - Tagme@ )32 FHETLIRI .
REM=70 (1 £1%) eM-77 (2338 ) ok 2 M B R M
HAITEWR G o,
M-sarBiFrsw e -4 b L AREPecRICERRY
g U7 w3,

Q) GFIKEY

GEHKED oMY s 2448 bEvw B2 44077,

M- 9 (BEAH)EM-/ (/7 33%) BIvM-n (2 48%%) 8% L.
2242057 FTE 58 AR 0FR. &L I > A EARCGEME R
BRE IR SR TR NN SN AR R E o S A ¢
w3, AAEo - TR P AN w3 - TR IBKNG
Pk o BB s rRIXIGARIORL TS,

IR iAo Y . T o AW NLAICHREAZ O LTRET SR Y7
r e eJr A ERIL 2w,

-g92-



5o oMad e (DB=20)2FoM- /T IR LELE T KIS
B RFRLB TR
RN RN NSRS R RV S S S N ERcE OO B/
oA BT TS T3 b7 R a0 e AHEH G TR Hea i3z
E&d L 2 v 3,
(%) Wk b3 zo0 3 - Tk B
Gkl c2a0 - THBR B AR T IR LEETLNTR
iz 13M-/7 03 - F 3k Re=ddem n3ttso% 0¥ LtM-2 (Rp =
201.()&5‘07”( 3¢ L IM=-3(Re=640m) T H 3,
FETVE ioe 2 M -7/ a3 =1 348 Rg=ifom B3 L2 %7 < LIz M-
/2!IU7KLM—/};IU‘N'//"'&S)%-%i>Zmﬂ—+¥1'§.‘é£ir:aaz'
Fiko T XY, 7t A CA—t Lz w3,
a; {5 ¢ KEB
3 2470k 2 TI-/-B e B I-228 kv 2408 0k T [-20
Brig [-3-Bek T3 e Rko &5 553,
RN T TR EE RN RS AN N N YR =
1o} 3 AN s e arpeh o KT T 3,
@245 (0 15 EME 5 22 >V e@ik s s v AR Rich AR L
AR Y ISR EEERRE T B S Ny AR
C ke bugaxtg s ApaRcnsha ik,
3[:3‘5,&}:,;gmz\u-y‘?képz“tﬁml)“{~/-,}1159("/'L- M-37
BB 73, CLFa-73ve Jurovctbds L2 RXE
rhbituh i RA AR 2B 90 -6 b FataFhik
eI T E@2420 ()0t Th3.
J-FEk a3 < T3 FHLE 7203 - TRy ilka Y7
IR RN IRY S B vich RBLa E A A e Ve 7 a0 F s F 09 Ik
TIMRE R L 2 W 3.
R @2 42/ 005k V1B W-2-Bek T3,
IVathihe AR 5 - F 3tk Fao BRI ILRAE ) 13pa b 7
ACHRE I AL A BB @t CNIBERERL T3,
TUbh b5 A3 L2 it eEs o,
b) % T iLRE C
M2 4220k 2@1-/-C e 1@ 1-2ChE1@2423 1t ke 21gI1-2-Ck
B I-3-c Bl . GERRBEARCENE ) 23a 7 2 70
PR R S AN SR
B2.4/9 (b) BY w2 42000 13ARE T 22 e BTl

-93-




P A B

A H e
—— — — 2}t -

L A B

K1 (b) & & KE C

K 2.4.19. @& ssv i ad )E/Jﬁ?f"

—94-

P A EED
R .




1 f s gy ¥ wd el

1 \ BRE

[ | -

[: l\“‘ 2 né wd & wd ¢

[ ) A=

e -

EEEEY Ke=0ER \_'“_’J”/.M}" = A ]

RSk Y EnfEr e o8

; :,_44})// ST TP S 1 IEED

.‘}5 e

iT

BT, F L. Vi PR
7. Sk SadhknEERd

2 U;;/é7'f"'."”‘

E)

‘@.,

& (p) HERLEC

1D (0 FEARE B
& 2.4.20. N34




hhtvensds -ty 7arksBISaSHEFLEL T 2 -7
$ o BTG EREB b AN T o721 3,
I 242405 T@N-/-Ce g W-/2C 3 kB L 2 L% KB o the
A *Srdll N
4y LHEWo -+ ¥k Bl
FHEW o - r 3R B AR T R U EFLUM - /00 -
¥ ¥4E Ro=/$om 2T U FRN T < ( : M- ¢ (Rs=r002)7 5 3.
E24251 50 @BI-/-BtBI-4BLiv@d2421ik 02 @gI-/-C 3T
MBS AUNEE:S TR NIRRT L 2 LAF VL EEE RN RS ¢
L2 e,
SRR T e e RN T3 MM AR hk o R REA
M- L TEI2%KICG A ITT,
Do R P HEDREAB AN LYo ke Ly 2ol
FUMETINReE D,
(7 ATF3 oK
MAs o B L AR T3t n A LEEFLEM -/ 337U} 5 2R >
FAMIE I TN 1%KL IEM- £y HRAIA - LA oHE
ey 72thL 7 v 3, |
WM24270 B0 2@ I-/~BerqI-$-B s vi@2420 kv 72@I-/-C £ @1
F-C BT I e Ra $ DT HI.
M-t athAs HETI oo — 203X 302 vhWw3 2.0 244 > } AR
B ). k242 uixTdrn 5224870002l T, Teoa
UM -/ B h Xt Ao BRI 30", Yalea e hizide T3 5307
AREY K L2 v 3
3 +3 29 7 Lapil
by 229 7 BoB e AR T3y B LLEFTVIIM -/ 23T LY
R0y, 7HREL FANT BRI EM- 6T HD.
@ 2420k 7 @I-/-8t@1-6-B Bsvr@a430.0 57 @I-/-C £@d1I-
§-CevBET 3t Ro k)T H3,
2w 260b5@lb o T EI M -6 M-/ nk~NFERES, Ct L1} 7
>2'm,&7’a-;7mJa:Lifn?ciJ('Z,J,’(ﬂ,'z;;)nuo“ﬂwb7«?%iﬁ"/‘f
3 bk L AR TLARY AT L. ke 2 - TR B (Fn)i?
93 AL %03 L9 T3,
(97 ZI%o f v a B
ko o B AR Ty A LR T F LM -/ R IT L LA A
e R LR3I 30% %<« LiM-7Th3,

-0 § —



W243 502 I1-/-B:@I-78BLEv@2432250 70 I-/-C £ 1§l-
st BTIERAE Y TR,
GTREB B a3 eLrmpbant AT 30T tad e
AlCHBEo 2L dA—h T3, e, 2jniiinixiiDerh
ShACEw G, EXEPDLAKIsa B oz k2uz2 5848
AR (T, Toe) RV T3,
GFEUAR s vzt od T 2 -4 (BRI NI 159w FH
Mok k3o M-713)Y35:229: 5 a ¢ A ETER 68 YoroBt 2 M-/ 249 Yissa
Bl b~ ¥,
Lt s 72 h2e25Tichils ABRBTI eI vo %amy
BB a2 T AMENa — WM AR ke Ky 73907, 1 adl
Bofwosunnr o290y &5 253,
(10) 39 -2, 23— aBE
Jo-Y3 >~ Rt ART I s R LR F A WY UM
</ BEUM=B T LNKL- L BE a0 -2, o2 -8 M-
EHIUM-MTH3I., FUubbt B -2 PR, S0 5L vris KA
Rt/ 30/t BB LIV LT > ZAFNE 25 v AR 0 < N
DEF LT H B,
a) GTHKEB
B4Rk I-/-BegI-F-Br$vr@adidene 2@ V-13-B¢
W V-#4-BLtee T3 ERadHITH?I,
1745 Dot o M-/ eM-8 kT3 eM-8 BARH D
K3 ) k242 sMbe b E) A4k 0, v s
ILAEGE A 1BE VS o 0 0 JRE (L) o KU F (£-28)/4 12 k] L2
KICh3,
FEE7 29 Tz 13 49,2 %, YV 5: 20 Tz, e 124926 % 3 12 ¥ 1R
L3220 T 1dye% k3 o,
3@ jh e L2870y @ik BAARD § m $HCﬁT IR o
7 > AP Ey s, FRE G - 2y e gt iﬁ%)‘,—ylaﬁw%kgu,
REFZI D= P aM- 0t M-/ B L 2L ACAMLLDIFR
YORIN Y, Ta e AB Ry BURB KT R kB T3 0% 0
WMo F 1§ Dedos ¥ 2 ) K3 < 13,
BR NI > 208924 % , Cv 5 238930 % 401 VIR F 7 > 2 138978 % K
3, 3rgr 720 FPEIXe B o 7L w23 %K S
CF22 013,
Pak AT E3I Y 20 BAERTR Vg r K o

-u7-



3o RE A MAEE 2 T L5 2 2AGESRaBS T E LER
RLGoo T ik pihorEoioMatkB oy &3 ABAMN KT
Ikl Bk G5

b) 3¢ K ¢

W24 o2 @I1-/7-CtQI-F-CHEWR2426 1750 21q V-/2-C
VM V-4-C s B L. GEKREB AL T Lo- 22 3.

b3 220 FotAMEBELM -FuM-/ r )y nincM-#41
M-k gqwaBal 2o s

-498-



D=30M,B=20M STANOARD TYPE
LORD CN. 1B)
PRINCIPRL STRESS

L I

R e e . R o . ™ BT Y
e

17200 STRESS
KU Mwue
0.00

up.ou

D=18M,.B=12M STANDRAROD TYPE
LBAD CN.

PAINCIPAL STRESS

A # o .- w W
% r - “um
- . w
|‘~. P . -
Mo W W s
[ =0 A
e e
S R 2
Y N X e g g e el X N
Jr-i-I.‘ sl
PR xi&
X+ 4 P4 A
X X% FA4
X o
N g
\xv& Lo
N L
0 ‘TTTﬁ—r?zgayxf
RS AL AL
WARNNNNNNN R K L SIS Y
SO R X K X XA A

1120 STRESS
KG/AMHuu2
0.00 ¥0. 00
—_———

Bl

D=

30M.B8=20M STANDARRD TYPE
LORD CN. (8]

NORMAL STRESS

D=30M.B=20M STANDRAD TYPE

LORD CH. (B
OISPLACEMENT

[N P O 1 PO SN Sy

| .
R e e

- -~ h
i’ R i
I e i s W DR R et K
¥ /
1 .
. -
Lo — — — — — ~STRESS_ — — — . .. - 1. 200
YG{_‘\;:--d 0.09

D=i8M,B=12M STRNDARD IYPE
LGAD TN, (5}
MGRAMAL STRESS

P B e— et

o

3 S S I 8 )

iy

R = T

Lo e e STRESS - — —— - =+~ — — - /120

KG/HMuw2
o.0u 20.00
——

@ ¥ -13 -8

& 2.4.5. 977xa 5% (GELED)

A

DI5FLACEMENT

“
1.00 40,37
———

=124 STANDRARD TTPE
LARD CH. D)

[we)
1
o
o
s}

DISPLACERERT

0 SPLACEMENT

ful]
a.n0 0. 00
—_—



17200

ir12e

D=30M,8=20H STANDARD TYPE

PRINC

LOAD CN.
IPRL STRESS

x e v+ X X K \5 AL U A

M
e N

i kbt ekt E
PP T P Y

. an p NSO A
|~-x E.
o % AR
KK e
B % % LN
% % e =
w, -
&% -y
: T T T 3w 1 o aen
" i‘ A
i g

ot
S
SR s

At
o

STAESS

KG/4Mmng
D.00 ¥0.00
—_—

D=18M,B=12M STANDARD TYPE

LORD TN.

PRINCIPAL STRESS

T =,

T P FF
L7

b e e e T

\\‘t:‘-}\:‘éu\\ [E1TY
.\

ITRESS

¥

KG/MMun?
0.00 10.00
ey

iC)

1]

D=30M,B=20M STANDARD TYPE
LORD CN.
NOAMAL STRESS

e m—— L STRESS — - — - — ===

KG/MHang
0.00 20.00

m I-1-¢C

D=18M.B=12M STANOARD TYPE

LOan CH.
NORMAL S3TRESS

________ STAESS — - - — —— =7
KG/MHun2 .
0,00

20.00

g V-i3-¢

()

i)

D=30M,B8=20M STANDARD TYPE

LOAD CN,

DISPLACEMENT

17200

17120

DISPLRCEMENT

MM
b,.u0 4p.09

D=18M,B=124 STANDARD TTPE
LOAD TN.
DISPLACEMENT

B 2.4.6. 927mza BB (HEKEC)

-100-

B13PLRCEMENT

MM
0.00 ND.GD

)

)



Ls200

17120

0=30M,B+20M STANDARD TYPE
LOAD CN.
PRINCIPAL STRESS

Fen oy £ X X XK % s XXX

s,

x x N % ox
X XX
P x x x X X
be 3¢ X XX

PAPITETIE BY075 S sanmt ALY

R RS
SR R Y URR

P P

w
BN RXRXXKE ALy
NN ARKKAAR IS
el Lo Lot O R T ¥

ATAESS
IG{HH-IZ

. 00 L

———

0=18M,8=12M STANDARO TYPE
LOAD CN.
PRINCIPAL STRESS

KExx e ~ X X % %~ r XXX

X X
x
x
*
A Ed

4
o

XA
XX FX
5 7
3 17
% % -
' f % o
R % )
x ¥/ ¥ X,

XEEPANNRR XK R LAy
AR NNXXK XXX ARy
AW s W XK KN LA A by

STRESD
KG/MMmu2

0.00 ¥0.00

by

m

1]

1r200

L7120

£=30M.8=20M STANDRRD TYPE
LOAD CN.
NERAMAL STRESS

~ T

.STRESS
RG/HMnn

o.0a 20.00

p————y

@ 1-1-D

(2 )
D=18K,8=12M STANDARD TYPE
LOARD CN,
NORMAL STRESS

STRESS
KG/MMum2

0,00 20.00

et

B Y-13-p

Ls}}

(03]

ts200

1/120

B 2.4.7. 927mKo 8% (GEEED)

-101-

0=30M,B=20M STANDRRD TYPE
LEAD CN.
DISPLACEHENT

T e

DISPLRCEMENT

MM
0,00 0,00

D=18M,B=12M STANDARD TYPE
LOROD CN.
DISPLACEMENT

OISPLRCEMENT

M
DE“DD 40.00

[(s]]

0



D=30M,B=20M STANDARD TYPE

LCAD CN. 1By

PRINCIPAL STRESS

1/200

5TAESS vy

KG HM=wg
0.0l NEL 30

0=30M,B=15M STANDRRO TYPE

17200

LOAD CH. (Bl

PRINCIPAL STRESS

L A e

CR R o e -l

STRESS
KG/HH=u2
0.00

D,
0D=30M,B=20% STANDRROD TYPE
LBAD CN.

NORMAL STRESS

—

T i s

D=30M,B=20M STRANOARD TYPE

LORD CN. (B)

GISPLACEMENT

:, __ e mna B L T /"
.
200 = e — C_STRESS . o s m e - 3. 200 OI3PLRCEMENT
KG/MMREE M
[i e ) I0.00 .00 40, an
w I-1-8
D=30M,8=15M STRANDRRD TYPE D=30M,B=15M STANDRRD TYPE
LGRS CN. (8 LORD CN. 1B)
NOAMAL STRESS OISPLACEMENT
!
Il
1
H
H o
j/e00 L - — — “sTREss ~ T 1200 G1SRLACEYENT
KC/M 1mm2 .
D.C0 20,00 0.00 k0.00
—— b—d . ——

¥ o-ie-8

8 2.4.8 9,744k, BEEERES)

-102-



17200

D=30M,B=204 STANDRAD

L

O

0=30M,B=20M STANDARRD TYPE

TYPE
0AD CH. {C)

PAIMCIPAL STRESS

LGAD CN.

)

0=30M,8=20M STANDARD TYPE

LOAD CN.

NORMAL STRESS

AL - S S A
LR N e g
[ T
w3 LN
I % % IX\
% % N
5 % x o
B

AL IS
RN

AT

AN

TR

STRESS
KG/MMun2

.00 4

—

0=30M,B=1SM STRNDARRD TYPE

P g g A LN A

tBRD TH. (C)
PRINCIPAL STRESS NORMAL STRESS
X
P
§
)
,{ 1
1
1/200 _— _— e ——
STRESS STRESS
G /HAnm2 £G/MMun2
0.0% LI-N- 0.00 20.00
——t—— —_—

D

17200 1 e - — — -~ STRESS - -

KG /MM wu 2
0,00 20.00
——

R I-1-¢C

0=30M,B=15M STANDRAD TTPE

B O-t0-c

LORD CN. D)

1/200

17200

7 249, 979 ENBEGHEAKEC)

-103-

DISPLACEMEN]

H
i

'
!
-

DISPLACLHENT

MM
0.00 40,00

0=30M,B=15M STRANDARD TYPE

LEAD CN.
DISPLACEMENT

OISPLACEMENT

HM
0,90 D00

1]

1c}



D=30M,8=20M STANDARD TTYPE

D-30M,B=20M STANDRRD TYPE D=30M,B=204 STANDARD TYPE
LOAD CN. (A) LOAD CN. 1A) LOAD CN. {R)
NORHAL STRESS DISPLACEMENT

AN

PAINCIPAL STRESS

R e N e BRI ! 7

P

e IS

FEERY

XK

AAXR
KK XA

XXX RANPATE S ,
N _
' oo - ’ /200 DISPLACEMENT

17200 .- — — . o
STRESS
KEI 2 00
1

STRESS
MM
.00 40,00
——

KG/MHmm2
0.00 40.00
———

2 I-1-A

C sz )
D=30M,B=15M STANDRRD TYPE

0=30M,B=15M STANDRARD TYPE 0:-30M,B=15M STANCRRD TYPEL
LOAZ CN. [R) LORD CN. (A) LARD CN. [RJ;
}
PRINCIPAL STRESS NOAMAL STRESS DISPLACEMENT

1
| .J
: ' ; / -
I H
; X |
| ;
4 i
| 3
] ,-1!"1F-‘ I H
.| | i
! |
i | |
L)L/L‘—‘ | i
| ' :
1 |
i ! :
I H
! I~ \ :
i D = | :
L.
T | I , '
' —— ! :
1 ! i
1 '
i 1 L
i h :
t | i
1 b
! !
i !
' /
[ 17 ,
:
1/200 STRESS 17200 L __. _STRESS . - - 17200 DISPLRCEMENT
KG/ MMuwe KG/MMwn2 MM
.00 40,00 0.ou 20.00 0.3 40,90
— ——— o ——i

g W-11-A
@ 2,400, EHRREL B GEIREA)

-104-



D=30M,B=20M STANDRRND TYPE

LOAD CN.
PRINCIFAL STRESS

181

L/e00 STRESS

L{d, hE TP
b, vy 0. OU
——

D=30M,8=20M STANDARRD TYPE

LaAR CN. (B
PRINCIPAL STRESS
SO . o o
A e = 7 A e
L - NG = TRV
I LAY
X x R S
¥ 7 x PR AN
s N
o ¥ o f»m™
F» - RS i
Bex - x :
bW o~ Y xS !
LR x X/ i
XX X X !
S g/‘/ :
S fx//,f: ]
\\N\ h-,k’xj/ J
h s s
:}R 'oixfﬁj !
SR AR !
wX x ,
® X L.
17200 S1RESS 12200
KG/MHmu?
5,00 40,00
-

B 2.4

o

D=30M,B=20M STANORRD TYPE

LBAD CN. [B)
NORMRL STRESS

e — — e STRAE3S e e e o -
Fh/MMang
9.33

0.0

w1 -1-8B

0=30M,B=20M STANDARD TYPE
LBAD CN.
NORMAL STRESS

18)

1
1
1
|
!
i
1
1
A
|
\
. !
1
i
, !
i
|
4
|
1
L
1
I
!
/

-105-

D=30M,B=20M STANDRRD TYPE

LORD CH.

DISPLACEMENT

1.200 RISPLRCEMENT

MM
4.00 N3N

D=30M,B=20M STANDARD TYPE
LBAD CN.
DISPLACEMENT

P,
e
,
e e - - 3TPESY — —— — = — - —- — - 1/200 UISPLACEMENT
NG/ MM w2 HH
.00 20.00 0,00 0.0
W 1-39-8

ik E o8 (BTREBR)

1]




17200

17200

D=30M,B=15SM STANDARD TYPE
LOAD CN.

0=30M,B=15M STANDRRD TTPE
LBRD CN.
PRINCIPAL STRESS

e m N kb s o ow s ox

[ W e A & e e
-

- - -
E LI Y
Mh o -
x x n - N
LYY Ry

N

fan

4
S

oo

N w
R X
,

W

SYRESS

KG/HHnw2
.00 %0.00
—t—

PRINCIPAL STRESS

ARKRARKPIEE TR F % x

STRESS
KG/MMwug
0.00- 40,30

/200 L _ _ __ STRESS —_ —_ - -

(o)

0=30M.B=15M STANDARD TYPE

LCGRL CH.

NORMAL STRESS

T§TRESS
KC/Minm?

8.c0 20.¢0

———

W om-w-8

D=30M,B=15SM STANDARRD TYPE
LGARD CN.

NORMAL STRESS

MG/ R wwd
21.00 2C. 00
F——p——{

B V-1-8

B 2,412 ZHRE DY (FEREB)

-106-

D=30M.B=15M STANDRAD TYPE

LORD CH. (B

DISPLACEMENT

I T T

i
1
(
1
1
{
]
i
i
1
|
i
H
H
]
H
i
H
\
]
!
H

DISPLRECEMENT

0,00
—

D=30M,B=15M STANDARD TYPE

LORD CN, 18]

J1SPLACEMENT

DIS®LACEMERT

ND. GO



Lo

D=30M,B=20M STANDRRD TYPL
LORD CN. (L)

PRINCIPAL STRESS NORMAL STRESS

D=30M,B8=20M STANDARRD TYPE
LOAD CN,

LECEE A S S S N N

)
F
I3
]
¥
]
’
AL W
N

N
N

BN
Y

S
N

N,

B et L LTS E kol
Lo
[
P
¥
¥
s;
tlih
AR LR
O

17200 STRESS

: _

KG/ Y mm2 17200
.06 40.00
——

— == = —STRESS -~ - - - — - =7

KG/MMuw?
0,80 20.00
—

m 1-1-C

7
D=30M,B=20M STANDARD TYPE 0=30M,B=20M STANDARD TYPE
LBAC CN. (C)

PRINCIPRL STRESS NORMRL STRESS

LORD CN.

IR RS N N
] b4 %, B
Vet -~
LT \\\ I}
AR P S %
AL LIS
[ W %
SRR
% %
x %% —
% % %
LR
IR
i,
VY
;
L
4
3
* L
|
1/200 9TRESS 1/200 L _______ STRESS— — — — ~ = — == "”

XG/HHanZ HG/HHAm2
.50 0. 00 0,00 20.0
—_— L e |

mI-9-c

2413 ZHEeE.FE (Ave

-107-

i

D=30M,B=20M STRANDARD TYPE
LORD CN. (C
DISPLACEMENT

[, R S,

1/200 DISPLACEMENT

(e

17200

£C)

0, Ml.'l'lq) 40,00
. .

0=30M,B8=20M STRNORROD TYPE
LOAD CN, (&)
DISPLACEMENT

)

e

.

DISFLACEMENT

HH
e,00 10.00
—_——y



17200

1/200

0=30M,B=1SM STANDARD TYPE
LOAD CN, (C)
PRINCIPAL STRESS

o
-~
-
-~
Y

1,‘%
rX
Z

17200
STAESS
KG/HMuu2
.00 N0.00
L a—
- 0=30M,B=15M STANDARRD TYPE
L3AD CN. (D)
PRINCIPAL STRESS
e w OORNKK Y
X XA X
x,
ot
i YT
1l
%y
T
b : \
PN
3
. L8
"
£ g P
{ 7 4
\ {
M
STAESS /200

AG/MMru2
0.00 \0.00
—_—

‘D=30M,.B=15M STANDARD TYPE

LGAD CH. (L)

NORMAL STRESS

T 7 STRESs
KG/MMmx2
L.00
L

29,00

M IL-10-¢C

7

D=30M,B=15M STANOARD TTPE

LGRD CN. 1L)

NDAMAL STRESS

3
m . _STAESF - — - - - — -~
G, MMwu2
5,30

£¢.00
-

g Iy-i1-C

0=30M4,B=15M STRANDARD TYPE
LORD CN. (D)

DISPLRCEMENT

1/200
OISPLACEMENT

HM
Q.00 0. 00
————

D=30M,B=15M STRNOARD TYPE
LOAD CN. LC)

CISPLACEMENT

‘

1
L
'
i

17200 DISPLACEMENT
MM
.00 40.00
—_—

R 2414 fEgol% (HILEC)

-108-



D=30M.B=20M STANDARD TYPE D=30M.B=20M STANDARD TYPE D=30M,B=20M STANOARD TYPE
LOAD Ch, (D) LOAD CN, (D) LOAD CNH. (D)
PRINCIPAL STRESS NORMAL STRESS DISPLACEMENT

Frn v X X W R ow s XXX
Fr At A I, A Y

="

Nl

7
PRPRPITIEE S b L s onmd i
e T Y T T T YT

i
X P L I
X X ks ool T i
x ! 1
% p | : : !
n s 1 ; ! !
T " H g i i
- . t i 1
. ; 1 H !
" : ; S 1.1 e - ! i i
RN R RXXRNAXL LA P e A i
NN N NXAKNKAANS ST, | - ]
NN A KRNI L S ¢ oy Y e ——— |
_____________ ‘,l
__________ ¥
ir200 1/200 weoo 0 TTTTmeel e
“G,s;::':; . smss; ) 013PLACENENT
.00 0,00 REBE™"2 20,00 oo u0.00
—_—
@ L -1-D
D=30M,B8=20M STANDARD TYPE D=30M,8=204 STANDARD TYPE 0=30M,B8=20M STRNDRRD TrPE
LOAD CN, (D1 LERD LK. (01 LORD CH. (D)
PRINCIPAL STRESS NOAMAL STRESS DISPLACEMENT
Fomrr X XXXK X ¢ oxxx | T L
NN x*;«\;/.«x i e S S
F o+ - Ba‘ I ; """ e w
' I3 Tl ]
¥ox W onor T I
: H ., H
X x 7 % %X x | : kY .
% x % X x : i i i
X X X x X X ‘ l '| 1
x X X x X X . H E H H
x % x x X X ]
x x x < XX . .
X x A : i 1 i
pex x ;¢ x | L
< x X r X . H ; :
% % : : : :
= \K\ f/f’//x- ' h
. N A owow | L H :
e + o Q/ } H N ' :
bl X !
. ey . S !
--x@t‘\\\ W?ﬁ%:‘- j / .
R R R LA ‘ i - i
LR R R P s e S S N I N
NN e OOOOOON EE by
1/z00 17200 N e T -
STRESS
KogMmmxz KE;;:EE; :LSPL“EHE”
: . 0.00 20.00 n',w %0.00
¥l 01-9-D

B 2415 #HEEF Y (FTRED)

-109-



D

D=30M,B=20M STANDARD TTYPE 0=30M,B=20M STANORRD TYPE D=30M,B8=204 STANORRO TYFE
LOAD CN. (D LOARD CN. (D) LORD CN.
PRINCIPAL STRESS NORMAL STRESS DISPLACEMENT

Frxoa X XK K x s XXX

£ or X% e XX
F VI
A

¢ -
v \
PR S

X3 <%
x

x X 1%
A 7o x
N N
N % ous
¥ ";"t-‘
e CE TR R o N
s AR

IERES S S E XSS P
R R e X XXXXXIXLA S E
ettt L SRR

17200 17200 /200 IS e

STRESY SIRESS BISPLACCMENT

KEJ;_._.E;"Q 4e-00 KGBHSFHE 20.00 [aly "
. = U;UU 40.00
g 1-1-0
(270
- D=30M,B=15M STRANDARD TYPE 0=30M,B=154 STRKDARD TYPE 0=30M,B=15M STANDARD TYPE
LOAD CK. (D) LOAD CN. (DI LOAD CN. (0!
PAINCIPAL STHESS NORMAL STRESS DISPLACEMENT

L e

. s ,....'x\\\u--xxkkkao-v-:xxx.1- - —

-
'y -
]
i)
’,,{,‘f‘
PR
£ o
X
X x4
+ %
I x w
CranwxK XASLFE g
.~ - NN :-’)fa’llv..
. ma A AN K RER S Sy
17200 STRESS 17200 STAESS V20 DISPLRCEMENT
KG/MYmx2 KG/MHan2 MM
. 9.400 w.oe 8.c0 20.00 ..60 0. 00
— — —

. W Ww-t1-5
@ 2.4 .16, HARELE - (FERKED)

-110-



1/200

17200

b=30M,B=20M STANDARD TYPE
! LBAD CN.
PRINCIPAL STRESS

CHE L N L N T A R B ]

LI e vl il T oB R S Y
3

X N - T W

X & » » W

STHESS

L7 hELT
oo 40.00
—_—

0=30M,B=20M BOTTOM R = 0.5 B

LDAD CN.
PRINCIFAL STRESS

L . T R R
[ o & W - A A A A A o oo
LR N -
I LEESEN
L PR
e X« R
R s

A7,

]

x

Srsndad

“w K

Y

STRESS
KG/MAmn?

0.0 .,

———eard

1/200

0=30M,B=20M STANDARRD TYPE

LAARD CN.

NORMAL STRESS

T
L

I

-
H

il I A

LCRO CN.

NORMAL STARESS

¥ l-2-B

— - ----3TRESS - — — - - — — -

B 2407 fEEI5 R I-7$E DY

a0 (0 8 5 S S St it T

[1:)]

D=30M.B8=20M BOTTCOM R = G.5 R

(1))

1,200

1/200

D=3UH.B=20ﬂ STANDRRD TYPE

LORD CN. (B)
DISPLACEMENT
i i
H 1
il 1
| |
i
i
i
DISPLACEMENT
H¥
.00 ND.O%
—_
0D=30M,B=20M BOTTOM R = 0.5 R
LORD CN, [B)

NISPLACEMENT

01SPLACEMER?T

“M
0.00 40. 00
[t

(BTHE B)



17200

17200

C=2

0=30M,B=20M BOTTOM R = 0.5 R

0=30M,B=20M BJTTOM R = 0.5 R

D=30M,B=20M BOTTOM R = 0,5 R
LOAD CN. (B) LORD CN. {B) LOAD Ch. (B)
PRINCIPAL STRESS NORMAL STRESS DISPLRCEMENT

o d"t.».s
LR - ow
+ .
% &
hox
.
S
S A
s .
H;{ A
Xk FAX
&, Iy .
NN :

STRESS 1/200 Vs STRESS <o om e wm /200 OTSPLACEMENT
KG/ MM mnZ KG/MMun? MM
0.co N0.00 9.00 20.00 ©.00 0. 00
M 1L-2-8
{1=30M,B=20M BOTTCM R = 1.5 R 0=30M,B=20M BOTTOM R = '.5 R D=30M,B=20M BOTTOM R = |.5 R
LOAD CN. LB}

LORD CN, [B) LOAC CN. (8D
PRINCIPAL STRESS NOARMAL STRESS DISPLACEMENT

L A S S
® W
LI Y
raarall
LI
* X )
) ST ——————
—
B B, e

3 2 P A 0 15 1.2 S B

-/ v '.\
NN R L ‘; ;
B E A :
AR W R S N K7 A S ——
KG/F:;:E:Z 1/200 :L, —_———— ]5,3;3522 ——————— -7 . 1,200 2LSPL"CE"EN'
0.4 w0 uL _e‘o,uw B;Dl;'_:‘n.w

g l1-3-8

£ 2.4.18. 5B - 1-1 ¥

e
=
)
Py
Y
—
R
et
5%
e
0
-

-112-



1/200

L/200

D=30M,B=15M4 STANDRRD TYPE

LOAD CN,

PATNCIPAL STRESS

£y

LA

AR

:r\'-'r S

PPN SN KRR S A E R

34, 50

MG
Nl e a0,

PN

A%
'

STRESS

FOAMMmug
0.04 §40.02
—_—

D=30M,B=15M4 BATTOM R = 0.5 B

LORD
PRINCIPAL STRESS

-
F

»

KRR RXTo R F 7 A E %

STRESY
KG/HHmm2

0. 00 w.N

—

g

0=30M,B=15M STANDARD TYPE
=} LORD CN. 1B)

D=30M,B=!5M4 STANDRRD TYPE
LBAD CN. 1B)

NOBMAL STRESS DISPLACEMENT

RPN I w s e e e e ey

t
A
I ]
[
i -
' 4
b
1 a4
v
Lot
.
\
14200 — — - - _ SIPESS —___ - 14200 OTSPLACEMENT
HGAHArW?2 MM
1.00 2C. 30 a4.70 Q.30
1 -1-8

0=30M,B=15M BOTTOM R 0=30M,8=154 BOTTOM A = 0.5 A

LOAD CN. (8}

Jg.5 A

8) LOAD CN. (8)
NGAMAL STRESS

DISPLRCEMENT

Tl i o o=

| -
17200 L = — - - STRESS _ _ . _ —~7 1/200 DISPLACEMENT
KG/HMmn2 uA
0.00 20.00 N 0.00 AC.00
|
M W-i2-8

2,421 {ERYIL - I-7 22080 (BTHE B)

-113-



1/200

1/200

Lo

D=30M,B=20M STANLARD TYPE D=30M,B=2CM STANDARD TYPE D=30M,B=20M STANDARD TYPE
LORD CH. (T LOAD CM.. (C) LORD CH. IO}
PRINCIPAL STRESS N@RMAL STRESS RISPLRCEMENT

LRI 2. T S U N N gy 4

P A .\

- -"’ “.‘&l ‘I

s x LN ~|

"K”-'* |'\\\ l"

I‘xxr. e s

Ibcx\ x o,

%, ., X

g %% :

. (t‘ - w o = = = Wi o 4

il - R i 3

x § 4 ; VS € :

X N b el b

Y o :

i Gy h

Loy AL

i [roie ]

£ 14 A "/:f \

Tig N

RET sl

1 rpEh S

WA Kkkrees /Y‘,‘ j?“,‘fJ 4 |
'\:\‘\‘\‘\‘\;i!//““');/f/{' ;{/ j ;

B S v L Sl ST e T T IO K

' s
STAESS . -
120U 1. — e - — - SIRESS - - .- 1200 BISPLACLHENT
K/ Mmn2
v, 2u 1600 KGR 2 a0 o' . w00
R
g L -1-¢
=D
D=30M,B=20M BETTOM R = 0.5 R D=30M,B=20M BOTTOM R = 0.5 R D=30M,B=20M BOTTOGM R = D.5 R
LOARD CN. (L) Lgan cN, (0 - LORD CN. I[C}
PRINCIPARL STRESS NORMAL STRLSS QISPLACEHENT

pram e X X XKW ¥ Axx
2 o A . X

N

ittt Sl T

'
i .
e e e - - -5TRESF — - = — — -~ - 14200 GISPLACEMENT
KG/HMum2 KG/HMHaru2
.00 g, 00 0.00 20.00
——— —_

STRESS 1/200

oo o

B 2.4.22. $8&br A I-TEEBE (FIREC)

—114-



=0
0=30M,B=20M BOTTOM R = 0.5 R

LORD CN. ()
PRINCIPAL STRESS

D=30M,B=20M BOTTGM R = 0.5 R

D0=30M,B=20M BOTTOM R
LOAD N, (E)

= 0.5 8

LORD CH. ()
NORMAL STRESS

DISPLACEMENT

F o =

S 4 O Sh SRS L0
fl\"/

! Y /”
i ! '-i‘{_:rm ‘.—— """"" /
17200 STRESS 1/200 :--- - = .. - STRESS - -~ - 17200 DISPLRCEMENT
KG/HHMmmZ KD/ 4Mwn 2 M
0.00 ND.OY o, B0 20.00 9.0 40,00
—_— ——t —
zl L2 -0
0=30M.8=20M BATIOM R = 1.5 R D=30M,B=20M-BOTTOM 8 = 1.5 8 D=30M,B=20M BOTIGM R = 1.5 R
LORD CH, (C) LCRD CN. 1) LORD CN. (C)
PRINCIPAL STRESS NORMAL STRESS DiSPLACEMENT
— T o P Y Eaa
bxw o X X X R %N & rx -
L / ey i \
S »-./ ° L ‘] i
L NS |
X % %,
b =

M

i
{
'
= ll f' -
= !
— i
= i
] \ 1
N \ ;
— 1 |
| 1 !
1 \
il 1 i
! i
‘ i
! 1
/ .
‘
b s
| s
| ’/
1,200 N(;/sr:““ 1200 L o _ STRESS - - — —m — =~ 14200 015PLACEMENT
LLLT KG/MMun2
a.00 .
. 0 40.00 .00 20.00

34l
070 Ng. 4"
—_———

W I-3-c¢C

% 2,423 EEEFICAI-THERA

-115-



1/200

1/200°

0=3GM.B=15M STANORRD TYPE

LJRD CN. 10

PRINCIPRL STRESS

L dn f' }(

t,r/r.rxxr--/;')(

LI S S E R Ry

g e

STRESS
AG A HMuu2
0.00 L]

D=304.B=15M BOTTOM R =

PRINCIPAL STRESS

re o n KOO n K r
LU P, XA et
(e e 4 g n
ok O
a2a 3] \\ “x,
PR %,
AR be %,
PO Xy
S N il
IR e RS
w x e LA
= n X B
] S
® %Y R
e % ) +
%X o-ri
I ! x}(
M == ..--..
“. ,:’,
- ¥ %,
FFA i
v f b Y
a1 o7
g""" e
\ A X “.,.-’ )
NS
THHH a{:m;i

ATRESS
KG‘HN—-E

. DO 10.00
——y

]

0.5 A
LBAD CN. (©)

D=30M,B=15M STANDARD TYPE
L3AD CN. (D)
NORAMAL STRESS

Y

0D=30M,B=15M STANDARRD TYPE

LORD CN. 1T}

DISPLACEMENT

| o <§\\ :
i 3
S

EEEER 17200

0=30M.B-154 BOTTOM B = 0.5 A
LBAD CN. (C)
NORMAL STRESS

BIS
o

°.00

D=30M,B=15M BOTTOM A =

PLACEMENT

000

0.5 R
LOAD CH. 0D
DISPLACEMENT

I
'
17200 L — __ _ _STMESY____ -7
KG/HHur
p.00

1/200

0,09

m N-12-C
2.4 24 43 A I-TH1ECR R (HEKREC)

-116-

DISPLACEMENY
Ll
e.00 "w.m



D=30M,8=20M STANDRRD TYPE
L0AD CN. (B}

PRINCIPAL STRESS

- ¥ 4 o A xxs

LR N

i

STRESS
LT b BT P
B.00 A

1/200
0.00

D=304,B=204 STRUT R = 1000OMM
LOAD CK. (B)

PRINCIPAL STRESS3

STRESS
KG/HMmm2

0.00 LLA

L ]

LA200

J200 Mo -

1
1200 oo el STRESS ~ - == - - —

D=30M,B=20% STANDRAD TYPE

LBARD CN. (B)
NORMAL STRESS

7ziéle S I ———
%

T\

i

i 1E

L ot S e e P

[1

—
I

CLI T
I
RN

1717

e = STREZS .- . - oo -
FG/ MM
6.1 .00

D S =

D=30M,B=20M STRUT R = 1GO0MM

LOAD CN. B

NORMAL STRESS

'-*T'Trf‘r\ir' [2) I A

. O U

KG/MMumg
0,00 20.00
[ |

g 1-4-8

1,200

1/200

D=304,8=20M STRNDARD TYPE
LOAD CN. 1B)

OISHLACEMENT

Ol 3PLACEMENT

oM
.00 HD.37
—_————y

1000MH
LOAD CN, (B)

D=30M,B=20M STHRUT A

i

DISPLACEMENT

DISPLRCEMENT

HM
0.00 g, 00
by

M 2,425 $HEPI-F R 5 (HIRER)



D=30M,B=20M STANDARD TYPE

LORD CH.
PRINCIPRL STRESS

PR B O S S N
PR A
..-}) e N 3
b LY

i
i
§I4 ;ﬁ
13 £ ny
H bz
JOE Sy , o~ 2 N
e R A L
AR SRR, vy
CLNIN b /%g/
NN NN RS
17200 STAESS
KG/4Mum 2
0.00 ~U.00

D=30M,B=20M STRUT R = LOOOMM

LORD CN. (C)
PRINCIPAL STRESS
va s XX KRR = XA
Fon e A ,/ X
L TR
17200 STRESY 17200

KG/MHmN2
L DX ]
(e BN

8 2.4.26. EOEGI-7 2R B P (RIREC)

1ci

14200

‘D

LD

D=30M,B=20M STANDARD TYPE

LORD CH.
NORMAL STRESS

i

- 1
4{ |
.

1

: =5
1

Ll A E |
= Ll

=

\

1

)

1
1
|
.

{ e T

KG/HMwwu2
0.90 s
——

@ 1-4-¢

-118-

e
oo - . - STRESS - ... -
KG/MMun2
0.00 20,00
R 1 -1-¢C
(Cx D
=30M,B=20M STRUT R = 1000MM
LOAD CN. (C)
NORMAL STRESS
R Y e
\
1
\
\
.
.!
|
1
1
1
)
4
]
\
]
]
1
!
J
i
/
//,
_____ ITAESY e 1/200

)

17200

0=30M,8=20M STRUT R =

D=30M,B=20M STANDARD TYPE

DISPLACEMENT

LOAD CN. (L)

OISPLACLMENT
HH
0.80 N0.00

i

000MM

LOAD CN. (C

DISPLACEMENT

D19PLACENENT

HH
0.00 .00




LD

D=30M,B=20M STANDARD TYPE D=30M,B=20M STANDARD TYPE N=30M,B=20M STANORRD TYPE
LORD CN. IB) LBAD CN. (Bi LOAD CN. 18]
PRINCIPAL STRESS NCRMAL STRESS 0!SPLACEMENT
LR T L S B ) ‘ ----------------------------
£ L i e a L o ol ol S TR S
i "‘-"-;.. - " [.1
i) i
LT Y el >
- 3 {
! e
X ' J‘ P
PP [ L
il |
% i ¥
- 4:1:?1::1::1::?@57, s : ( T Ei '
T b e H‘i‘:f‘x“y"' \‘ . + . ‘}J/'* '
i b ot el maly ! [ ot N | IR R e
e = :;‘zft?}i— A :l
fEes N I
kR == = b
|J[5[!{: ! (] =4 :_7
% o =
'))?‘ o :,l{.; i
L O — .
o~ ! X T aSeug =
{///4 x;. j \k[/ I Y j
': :‘(’o Y, L ‘
2LLEL. : cmr I e
Ls200 %G ﬁ::fii veag oo . STRES - 1. 200 BISPLACENENT
e .00 YRR e 2'5a 0.7
——
F l-1-8
)
0=30M,8=20M WEB D = 0.9 0 D=30M,B=20M WE3 0 = 0.9 0 0=30M,B=20M WEB 0 = 0.9 D
LOARD CN. (B) LORD CN. (B LORD CN. (8]
FRINCIPRL STRESS NORMRL STRESS DISPLACEMENT

U N T T

I
YA
(EER

LA S e R

-
PRy M~ w

J‘ft( W oo

R

X £
SR X

;
AR SRR A AT NN

i
1
1/200 4TRESY 17200 Lo e - —-STAESS - — — = = — — — - /200 DISPLACEMENT

KG/MMrx2 G/ MMmmE P
8.00 .00 9.00 20,00 0.00 40.00
(LS. LI
B I-5-8

R 2,427 MiiFrawd (HRKEB)

~119-



D=30M,B=20M STANDRARO TYPE

D=30M,B8=20M STANDARD TYPE

LORD CN, (O)

D=30M,B=20M STANDARD TYPE
LOAD CN, ICI LOAD CN.. (G}
PRINCIPAL STRESS NORMAL STRESS DISPLACEMENT
LI A A S s /;;r
I
Y z
RN g
i
e
Ve
H fﬁ,.//‘
¢ -!- /
tif A
fr i L
SEE T
N\ P
N £y
AN yids
t/200 STRESS
G/ 4Hon 17200 e - - - - - - STRESS ~ - - 17200 DISPLACEMENT
0.0U 40,00 KG/MHaxZ L]
——— o.ae 29.00 8.80 N0, 00
————
g L-1-¢
D=30M,B=20M ‘WEB B = 0:9 D D=30M,B=20M WEB 0 = 0.2 D D=30M,B=20M WEB D = 0.9 D
LBAD CN: IC}H LBAD CN. (D) LORD CN. 1C)
PRINCIPRL STAESS NORMAL STRESS DISPLRCEMENT
I L
hxx « 2 X X WX w oA XX o
e xw + 2 X X X
t, !
I, % %
b, 3 A !
e % wy, | i
b N 1 E
‘ ) |
g A ] : i
i 3 e = i i
N T:/f !
x Vs \
% ; i
% [}
§ ////: !
s f !
E "' \‘
o 1
\ %o :
{ ’ '
\ J
1 //
' .
/200 STRE3Y 1/200 e e - -~ -8TRAESS - - =~ — —— - 17200 DISPLACEMENT
L/ MMu 2 KG/ HMwu2 MM
©.00 L] 0.t0 20.00 8.00 .00
W l-5-¢

0 2428 ATRtonE (BEKEC)

-120-



D=30M,B=20M STANDARRD TYFPE
LA CN. 18)
PRINCIPAL STRESS

8% w & & & + + & # sav

a4 e A e
-

: a@%&

1/200

S18£SS

K. M Mun g 17200
L 40, 0u
e
D=30M,B=20M WEB T = 1.1 T
LOAD CN. (B}
PRINCEPRL STRESS
1/200 STRENS 1/200

KG/HMun2
o,00 0,00
—_————

A
0=30M™,B=20M STANDARD TYPE

LBAD CN, (B)
NORMRAL STRESS

AYaunnnunsv
S D

o L STAESS L m o

PR 0
A l-1-8
0=30M,B=20M WEB T = 1.1 7
LOAD CN. (B)

NCAMAL STRESS

- = STAESS - —.- — = = =~
NG/ MHmu2

C.og 20,00

—_—

W L-6-8

D=30M.B=20M STANDARD TYPE
- LOAD CN.
DISPLRCEMENT

1. 200 D13PLACERENT
M
n00 kg
0=30M.B=20M WEB T = 1.1 T
LOAD CH.

DISPLACEMENT

1/200 DISPLACEMENT

MH
L) 80,00
L —]

Bl 2.4.29. Y352 9: 7R o5 %8 (BEKE B)

-121-

1:7]



‘0=30M.B=20M STANDARD TYPE £=30M,B=204 STANDARD TYPE

LOAD CN. IC) LOAD CN. 1C)
PRINCIPAL STRESS

NORMAL STRESS

D=30M,B=20M STRNDRRO TYPE

LORD CH.

DISPLACEMENT

LR S S S A L4
LR - e A
[ - %,
x x W
W% W,
X % % w
% x|
Pk
3 P31
= % - >
B . N CEL g N
3 - -
A Ly
g 1}£'xﬂ
s
/://,“//‘
J/ SA
i g
b o,
{ N
o N
: o
3 },ﬁ
8 7
ABY "y
NR Y 2
17200 STRESS s
12— -- STRESS 1/200
KB‘{:‘:‘"E 30-00 KG{.EE"E 20.00
g L -1-¢C
D=30M,8=20M WEB T = 1.1 T 0=30M.8=20M WEB T = 1.1 T
LOAD CN. {CI LORD CN. 1C)
“PRINCIPAL STAESS NORMAL STRESS
e X X XU N X o
[ = \‘J X

DISPLACEMENT

HH
0.00 %0. 00
e

D=30M,B=20M WEB T = 1.1 T

LAAD CN. (C)
DISPLRCEMENT

AN
1. - =

il

1IN

T
i
H

111

.
1
17200

i -
. STAES2 17200 L - — - - - .- STPES3 —— = - —-—- 77
KG/HMwu2
0.00 V.00
Py

17200
KG/MHme2
0.00 . .
b

B l-6-¢C

Kl 2.4.30. Y73 927 %058 (GEREC)

-122-

OISPLACEMENT

MM
.00 0.00
——tpnr—t

19



D=30M,B=20M STANOARD TYPE 0=30M,B=20M STRNOARD TYPE D=30M,B=20M STANDRAD TYPE
LOAD CH. 18) LEAD CN. (8) LOAD CN. {B}
PRINCIPAL STRESS NORMAL STRESS DISPLRCEMENT

.
17200  r8ESs 17800 __— __  ._STRESS ... _ _ ___ -~ 1. 200 OI5PLACENENT
"Ln/:;“d 1000 Fog N .
. . N f0.00 .
0.7 9.00 w.M
W 1l -1-8
PR I e -

D

0=30H,B=20M STRUT D = 1.5 D D=30M,B8=20M STRUT O = 1.5 D D=30M.B=20M STRUT D 1.5 D
LOAD CN. 18] LOAD CN. 18) LOAD CN. [B)
PRINCIPAL STRESS NORMAL STRESS DISPLACEMENT

AR I S S A A
(b e e A A A e o N ewmo \
X ]
PR T s j ‘
% o - - .~ w t 1
o For - " |l
& P ) |
AR L ,’ i
A ~ | |
RN L ' '
R s ) .
R ey s &\ H \
U | ‘
A X A e e e e e O XX | X
o ,
2 ! u
; , ‘
! 2 ' \
v | i
o 7z i .
. 50 .
\\/“ /f 'n' |
% > A 1
;\% ' X I‘ 1
SN A /s s | ’
I*. s |
:\\: \ : /j, ) ' ./
fal . S o S S AR EEA RS /!
‘
! ’
2% - ey Lo stmesse - nmm—om T Lr2cg CISPLACEMENT
MM Es
5,05 "% \a.00 Ko/men2 I
P ———y

g7l [ - 7.8

B 2431 E4fo o B (GYKEB)

-123-



2

D=30M.B=20M STANDRRU TYPE D=30M,B=20M STANDARD TYPL D=30M,B=20M STANDARD TYPE
LO4D CN. 100 LAY CN,  (C) LORD CN. [C)
PRINCIPAL STRESS NORMAL STRESS OISPLACEMENT

x ¥ x LA S S .
LU N - i S Wl R P
. -r‘f"(" (\kﬂ-u'kl
™ X;.\\ ;
rx* M\\ i
L] LAY ;-‘
B % %, . ;
[ i
PR i
e [
H ‘\‘ a4 F
R |
i
iTL i
17 H

iy \
H

b, '
H‘JH%.ﬁmmx?igﬁffo \
Ny Xkkkr o s mx T \
\\\\\\\+#§/4?§£/; ok =
N KKK 7

17200 518153 Laws L LIRS -7 17200 DISPLACEHENT
Kﬁn&u_w ".GO/.:;E.-'-E 26.00 o6 ub.00
gl L-t-¢
20
0=30M,B=20M STRUT D = 1.5 D 0=30M,8=20M STRUT B = 1.5 1 D=30M,B=20M STRUT D = 1.5 0
LOAD EN. Lt LG3D CH. (0} LORD CA. (0]
PRINCIPRAL STRESS NBRMAL STRESS OISPLRCEMENT

FEr e XX KRR N RS
- iy A
I« e
 x %
b x % % x,
PN M e %™
PO, X WO
b xy
3y :
.-y 1[ X oo ¥
L 3 > .
3 =7
-
: R’
\ 7
* i
i 7
{ /»,'?
i 3
* )
ViiEE 9% O
LR
SIS 7951 J
N AR 25 F ‘
/200 STRESS 1200 ;_ _______ STRESS 7 17200 0§ SPLACENENT:
KG/MMun? Ko/ MMmrZ MM
a. LUN--] 0.00 _1‘40.00 a.00 40.00
I-7-¢

K] 2.4 22. 5ok 0B B (HEREEC)

—124-



D=30M,B=20M STRNORARD TYPE
LBAD CH.
NORHAL STRESS

D=30M,8=20M STRNDRRD TYPE
LOAD CK. 1B)
PRINCIPAL STRESS

S| X f

3
g
Fid
iy
4
*I
4

o

.u-w?'_'

3

R A AR X F * % %
)-/4:’/ x % % ow ok
= w % Nk
i t
11, §
1+ &
LR
4
oy
X
3 (3
. R\' O fla
SVNRN x 4 5} b
NN AR FF s
Y ———
“\”
T T T e Y Y e,

R
5
\\K R
\é '
¥ ! =
SRR !
[ >
. i
|
17200 5TAESS . . CSTAESS . e = T
ey e e e FG/S‘l:E:i
) 10.00 4.3 26,00
w 1-1-8B8

0=30M,B8=20M CORR.MARGIN DOKN
LOARD CN, (B}
PRINCIPAL STRESS

LORD CH.
NORMAL STRESS

SR A I A
R i i . g
-

17200
JTRESY STRESS
KG/HHmu2
0.00 0,00
———

w1 -8-8

KG/MMnnZ
0.00 A od
et

P

K] 2.4.33. Ju-23v3-T 0k

ety

-125-

0=30M,B=20M CORR.MRRGIN DOWN

D=30M,B8=20M STANDARD TYPE

(B} LORD CN. (B)

OISPLRACEMENT

1. 200 DI5PLACEMENT

MM
2. 00 nD. 3%
———i

0=30M.B=20M CORR.MAAGIN DOAKN
{:H LEAD CH. (8)
DISPLRCEMENT

OISPLACERENT

fal |
LA NG00
—_——



17120

L/tz0

D=1BH,B=12M4 STANDARD TYPE
LOAD CN.
PARINCIPAL STRESS

x>
x

W W WA
| A
%E{*gd.* e PO — --AJ:gi
PR/ s e T e S TR et e
gx:% ote epe_iga ra = %
5 .
X t4 AR
% % Y ;Fﬁ
X ’
) s
N XA
\QX 2K XA
i\\ Tﬁﬁ/j‘%ﬂf{ﬁfx
%%, M ohon S ///ﬁ;,
% NN KX LA ]
NN ) X K X LSS

STRESS

KG/HMmu2
.00

81

D=18M,B=12K CORR.MARGIN DOWN

LOAD CH.
PRINCIPAL STRAESS

LN I - > -

I

H$ - x

[ % I

MW L

i G

=

\ :"i""‘r
i

PO
s

S
v,
Mt A

SO

5

18!

CD

D=18M4,B8=12¢ STRNDARD TYPE
LDAD CH.

NORMRBL STRESS

E

——r—

k4

VTTTT yy —1

N
<

i

P SR Fomad Yo s 5

D=18M4,B8=12M CORA.MARGIN GOWN

= vy u b

i wia

i E

L I

10 oo

I L

1 i

H L
L
I

| :

i il

i

,,L:;:.:r:ﬂ:ECE
1 P
Loem e = STRESS - - - - ===~
KG/HHm=g
0,50 20,00
B V-i3-8
A

LGRO CH.

NORMAL STRESS

| IO STAESS — - — o = — -~
KG/ MHuxZ
0,00 20.00
pr—

1) -14-8

2.4.34 dp-vav7-v /0

-126-

%

O=18M,B=12M STRANDRAD TYPE

18]

DISPLACEMENT

LORD CN. [B)

/120 DISPLACEMENT

laly]
0.00 40.00

Bl
DISPLACENHENT

D=184,B=12M CORR.MARGIN DOWN

LOAD CN. [(B)

17120 DISPLACEMENT

HH
.00 0.8

g (HIREB) ©



o

0=30M.B=20M STANDRRD TYPE

LOAD CN.. (L)

D=30M,B=20M STANDARD TYPE

LBAD CN, O}
PRINCIPAL STRESS

0=30M4,B=20M STANDARD TYPE

LORD CH.
NORMAL STRESS

OISPLACEMENT

e gtor o MM W W W xS

v .. by - ol o
\a-x R, W
% LY
R LN

B W % oy
L X ERE
he, %, ¥
F\N. sE%
3 -
" - *j
% el
& ) —h_gie 4“}%,
7
s
S
}/./
il A
H oA
| o=
A e
% gl
M)
XY 7
AR 7 LF
17240 STRESS 17200 4 e m e — STRESS — — = — - — == - - 1/200 OTSPLACEMENT
KE 42 KG/ MM w2 M
0.00 20.00 o.00 0,00

m l1-1-c

3

0=30M,B=20M CORAR.MARGIN DOWN D=30M.B=20M CORR.MRAGIN DOWN

D=30M,B=20M CORR.MRAGIN DOKN

. LOAD CN. (C) LOARD CN, (C} LOAD CN. (6}
PRINCIPAL STRESS NORMAL STRESS DISPLACEMENT
P N
xx o XX KM RNX XX
PR X7 % % s i
[ CHRS ' ;
b, X 2%, . /
be 3 % KX | :
3 % bOX ! i
by X\ 1 ‘.'I
= _ \1 i
RS A& 2 ! -
-.} “_‘ W, m W W t§§§' —1 ‘:
R \\\\A—';é “ !
B e , 1
//’ 1 \I
z 7 ' |
X 5 L \ \
3 G, \ ‘ !
! i
| 1
t ’ l ‘l'
L 1 H
| )
A
3 ,,
/
/
| rd
| e
17200 3TRESS (757, R R $1pgsa- — - -~ - 17200 DISPLACEMENT.
KG{!;;IME 80,00 KG{&'HE 20,00 ,f‘,’; 10,00
—— ——t ———

W [ -8-C

B 2.4.25 go-vave-ovoBHE HIREC)

127~



D=18M,B=12M STANODARD TYPE
LORD CN. IC
PAINCIPAL STRESS

e
e

i
b

-

>
»
x
Es

\ "
SN

17120 STRESS
KOG/ MHMunzZ

0.00 up.00

by

D=18M,B=12M CORA.MARGIN DUHN
LOAD CK. (T

PAINCIPRL STRESS

an-xx R OWm O w o wma LA

/0
0=1BM,B=12M STRANDARD TYPE
LBAD CN. (C)

D=18M,B=12M STANDARD TYPE
LORD £N. I

DISPLACEMENT

NBRMAL STRESS

[, STRESS . .+ - = —— - 17120 DESPLACEHENT
KG/MHwwg MM
.00 20.00 0,00 40.00
[, ———et
W V-13-¢
a4 _
0=18M,B=12M CORR.MBRGIN DOWN 0=18M,8=12M CORR,MARGIN DOWN
LORD CH, (G} LOAD CKN. (CT
NORMRL STRESS DISPLACEMENT

! e
1 .
-
1/120 ATRESS 17120 L _ _ . _ _ _ SIAESS - - — —— == 17520
KG/MRun2 e es DISFLACEMENT
0 KG/MHmn2
[ 0.00 20.00 HH
— 0.00 ¥0.00
—_—

7,

Z,

¥ Y -14-C

4.36. 30-v3 -7 /oM (REREC)

-128-



3. Bk oM 0 FBILT 0 B B 3 W]

31 RS s o RS  R BBTRT <R T 2 R
$ﬁliﬁ{mnﬁ%ﬁgnﬁ sERTA bl - 1. é@@ﬂ%ﬁ%ﬂ)%

WRE A v S5 TR TnAr stk vy ThTd, %o —FEL LT,
%%ﬁ%ﬁ!:/) W fﬂﬁ&%‘rﬁﬁﬁb I<ta Tdh.
A TR R e by MR TR TE 3L T w b
) F . RN, EF o BF 0 IGTRRE & 0HGHHABRE - = P ATS
TN o AW S <
].J-‘Ia‘\ M[:’? v . I%E@V{h: Ew ?#ﬁ}f%’fﬁg Ef’;)% Lfiiﬁ:g‘ﬂ"g"]
EsnTnwlgnwd ) TdHh. Larl %m%fﬁiﬁgfa% Ao W T aRE
Hho o BIBESLFE L.
3.0.1 EHR R T s RITEEFF
@) \HINe AR
9> 7)) = b B WP B BT AEE & EHRE - Mo p
WERE SR ToRa I 5 HERE W H A4,
@ DBEEHIETY
() HREEEFE GOFoeTA 3 AHLE)
FEFEq. SRESEGTETE (B FR) | B ek
HEFTE (RARE ) pd W o 383 /97 FRE) v v 3LEL
Ry dearsbo TEM 200 m2XTF o BRA BN T 5. 0 Ll E R
F T2 ZReoo mX ko HEHE - LR 2104,
() ASRFTEZ T4,
(b) AXTHREHUE Y
() WMPHEEEMBPEERER Chod 2 ARRE)
(i) FmTE (ShasLzA)
FEE c AR T A (sl 59 A ) | THRGAEIGTE
FEF (WRSsE 7R ) » o cEERNVRRARLHE 7EF (3B
LR ) sH)d ka7 OGE LTSI R TS E (AR 3
RAFRR) s B <R E s iub o THA.
(2) g%:ﬁ—l:%%?éﬁi 1).2).3). 4)
@) ffﬁé%\ﬁ
() DARKS (L EPHEERE)
FHE . SR IR AE 2L ARLR. LARLRDC

-129-



7 1) =k o 7 1) - rePi A
wHE . AME RETwTE wEPE L zkLRa ke
w27 - ka7 - PR
PSR ENE RCHE. XERIL BB REE. TRV
. RAE, ¥olb
Gi) 4R
IME . e plgE. w% EuTE
S - AR BRTE. Blans L pbifTE
Zat : BEENEE WEE. FKEKME us L -TE
BT
(b) ﬁ-é 2 P@&?@H 1).2).3).4)
) Aa
BEAR(SHE) LN, 88
Gy SIATE (FESERE) _ |
HIETR (THE. LSR) . FH0078 RARRITE
THE : BoMtFG1=RUel 14 B ah-§ltkw e <SP
HBARHE LU AL (BET 5. BKHERKEAR
<R nATE ekl B FR(1F. 2% ) B
EnbFionTnAh.
LG8 . REECP) BARHE(P) s 9Kh. Ko TG @i
Sim I TS B s ) F LS T AP e P s EAN
B, ZICAEWP/2 LT NP/2 851 he THTH RIS
Flohto TTHESBRE VY Lrgol ) LD
THhH.
i) 719ME CGRER) |
K : B 2@3EcZ42 (Xo%ad) sl Yo,
SITE . 2B KRARLRE
KSHE 1 zu sz - &£ - . Rk a1 2.
T NTreind » TF1 6 N T v A,
I T R AR R AR o N E L PR ENE 0 ST
Heile b,
iv) &% |
EEE a1 B T By B n B AR 0 AL T T 8
P TEME kN vt s MARIEIE (1) 3 FUA.
“) K (BBaEr- . TR FALTRS)
BE . NFEHTABRE B b 47 ) B o AR

~-130-



2B R FE. BEMaE ) £ 1F EIE LI AT
¥OIHE B PR
i‘_-__ﬁ_ Gy 1 :iFﬁ(m):%ﬁﬁﬁVﬁiiKJ - 7

50+ 4 ™ IATENE A,

) &G (4806 )

FH O . THEEE. Ul<o bk S HREIE. DT
Tﬂ-ﬁﬂﬁj l&ATb/ﬁﬁ L 'il/@\’-l*.ﬂ\ by I 7F‘¥ /\“7\[—
YEF R BEou-) > L EITH

2

L. <30m £=0.7—;‘,_W

L >30m i:—f_‘L+o./4

L RKENs VAT a1 B £ E> ()
88 B 1 T AERN BRI N T 0 A
v) BATE

KETT PR THETE L. RN B]|BLTv A,
_ 1 2 P RE (xg/m)
P P cre P BRE (m/sec )
?: FAEE

T J a2 E s BB L el s e TFE i
FEE(D)EGE) o ER P& T A %4 (RETA
F(PEAE) bAoA Zv. > AR PR 2 E4T0]hE L
BEriRI 2T wbrd rdh. I7BR L - (VR AR
N INTwh,

Vi) BME (%KEB)

BE R wWTEE -1 ) BEL A, > EMaBERarelL T n b
o U BB g HIRETL <28 AE# s L TRATALIECh
EionTwh, EUH BB HEL AT THAN, 1Sn
MRS o 45 oI E L LZ a B R KGR0 —8o /S % s L - LE
KFIAER I v h, FEREO BN T A,

W) BB E 2 BT E

#) X (BIITE 2 &)

'F/fﬁﬁﬂ 10 %o E%@L/.Bma\%j‘ (“E@Jﬁaﬂﬁf?/\l\l)‘bo
mlﬁliwﬁéﬁﬁﬂﬁ/()% L. L- Lokt ma B s Ah,
®) ARG . .

BN o FrIbBleEs oy B c v, BTN e -3t L L3

-131-



EN Y. 0K BAIEH A,
BEhAE . P)RAE. 5% 5 L - LMELIm a2 1 FRRT FIA
WEGE BRI E. 5% s L - ILEEISn X AR G A
bl FuATE
) DR
m@mﬁi’%/@\a «975%1'/2. W 2 F iU T ﬁﬁ% i
Lt ki h.
() M
BEBE s AT LBOE N (F ) ILRATHFL s h.
F=I:I- o l%?’
BB x o P BAE g
FE (om/ )
HEE (n/sec)
\ﬁ)§3ﬂ§(m)

L 98m/sec?
@ﬁ%-ﬁw FEACHT ha U BPAREIRi<L - TF

NFI1 KA, 7{%’%11;?(5&NPX'TZEZ\E\?*&&T%'H‘}?%
iu%T@ﬁﬁnimanTﬂb
ix) smE Lo
L= B 9w kT Ra L) BN TR Y 0 13T - BHIE
o BB A v i &w KT —x 2T - Flebal s < KABe
wY A TEN s ERTALF B4,
0 BRH
BEE AN - 0% S0°c, BAW -3~ S0C & R o FHNF
fxﬂ%aﬁaéﬁ—gki}a /mﬁiu/Sck?é
) AREAE |
BErEr. BFwciBE, §s. lhataBAfHpa ey
BInc \RBEL ST T A,
X) WELE
REBKE 0 BEE L - T v A, [ L IREAFIRSSHS
B 1d7 LX > Lok (ERARSER:Y 24 sec Xk ) 13 FRTREAT
ST N THAESNTwh, WE I - (BN BT
AR CF) 1

F=to=km

SRR

-132-



k=o/3  BER ¢ . EnomiE
& MBRE W RRSufe BE
) B
BEKIER toze L, Wi, w¥ BEXE. 7Lx:7 0B
e Bn AL TR L » ) B,
o) ARG
RRSBEEF o7 orSwdi TR, Bl &5 ER
ThrE 9FRNTr 2T A, RSLEFE o/ sBE LT uh
xi) Eil@
ﬁ‘gf@? T“JJ‘%”]’%N@& TRE < Enhr ENTwAh.
G) TFBILH
@) ARG ¥
XTEcuIBI ot ILAEHFR LT v AN, THITERE
< THATF R R s 5 1 240k Ty 780t KoKk A
2GR T BB b v 7 LEGEL . i BAEE
FrTHhBOLEL, paBtfci3zo B2 nivhbo LFiv
wh. (Blaw 1 BR) cad i IoREwEBrEv AR W <bhT
NCBARE. B <70 UV GEB NS N v It w.  FFBIER I8
20 TRXIER & 0 1B N T ufaq
(i) BGIBERE. < BHE Lt ), AR sty Ltvh. £,
RS- TS A hFEEN  F U T e TR, AR
B E o & w1 0K 2 v o ke L. SMSPI T o4 TR AR
3 /46~ 177 LT u Ao

(<9 NE 1 RN e ZELE WA b U AT A e ) £ 1]
TR CFRR L AL I LT n b Lo LpirD ifré 7 1A
2Lk H = =0 L BRI v D AR EE: 128
ITELTEY, B, ﬁ”%t Bt e AT raHréffrz
XA (@’Jz.:qZO) ST LT b,

(i) 79F o (FHIFRE < T - mm.ﬁﬁﬁnm CAANETECHL.
FHE L 08B CITE L £ 2 1 BANIFRIC R 2 2 AR 0 ¥ Uik
FeZzituwh, Unl 3o FZEnmidE < hEN IR IL ) o
Wz e,

V) SBHE TN NI AT Fn A AR e BlviLe LT A
T<IUIBEEA R L% 0 90%e LT 0 A, ZFami)nyb, Fuk
GHERSe, %o pa RN E s nTn A o8
Su TaTFRENVES s T o Aw, PIFT 5,

-133-



() $kEAG "
HERAEERE < HT A AE ¢ LT o B E0RN. ER:=K74s
SEWH L PEYHB AR S S nT v A, %o ) bEFCNREN
() 21380 & T ESs S a@Fk adh 5S4l ~H53 3 THERE =7
LT, MWiI-4Fi7e LT wh, = WX X T Eo B8 1817
Bnth3<h>TuhnblsZFEGNS Ry Tha.
) Bt AR TAIALX-H s L VTIRFEILIR )5
r Ll<,
(i) EHEE 0 5L
«) WHBRE21T7r 0 K (71580 2 X £ EM3IMRXE) L [
Yo WG L B 2 EIENE
) TR

3 L7 L‘l’% E3LL RENBHOBML L CBESORSHESHE

(N kg
A : :FX ) T o @ % AR L NN
. AR C b b ra KAxp|SMe FMEQ
pt) )I 1y ﬁ oLt SMEBD [SMB3
I 2 R OW(sMAd IShA B
Ry 9 4ﬁ W J)E— 2, AJIEn F RS Y
LA

3. MERELFBMER e T A - © 880
T 3§ ~THRBOEHB L OREE, T kit al —_—
1-0,7k
k (/ 3 ,&‘\J‘?ﬁ Fafh, 1L O men il FWT O M4 |
TidbHE OB h & h EOAL | irhiL ) A

L L |

w
Iiﬂ'}\- i - )
d A 'J:) s AR " . B oo | 190 [2100
. E 4, IS IEMRO I AR 1K L b wrl| or
¥ AL CRRED S M
s . Yol
B < 5 Bk:7sL, EnibeiirI LU

1300

\ " T RSN EAMRERL L 5 -
5 AN i 8 5 1k
x? 7 MRV T — I RT LN

6, He PROFIME RtgoTHh,

A
X ‘E_ % . ; ; [ AT IR e P (4O
W HRPp LA (i bier e s

N ;I{ E . e ’ ub%m{:rﬁgt & 1400 1900 | 2too
oo i o " - " .

5 ( 0 ;; CI~6 O UMAIOMBIL BOSEL F 2T 5, urL HEF A
@ _—

]

MO MRRILL (0. 20 Y BTOR

- EEL L || R
ﬂ ] . 1400 | 1900 | Z100
ﬁl:wF{M% HE e T e i
1080
1< El] ‘FX r l:‘] 10, MM OERRE R LGB 10 " 12 4l 1-0.7k
N 7 DR . [ N A T AF LA S
)?‘ 1, #1r3 50 B I MGOEY % 1400 1500 2100
Lt

- 12, BLEBTIEARG SR LDT K fLiteL HbpHE A RE
., FREL DL RADITH 12 [} 1360
(:;) 5%‘,!’%7%#1I 13, AG LR A KRR 1515 | g e =12
o ’
' Y TANBROS L 8D “j 8 i bir AR A VIR PR o4 (Y
ﬁ&,—,{ % 4 BRI E e CARRETRIL, ® o | esa | 2im0

WEEf LG ORI K| me | BE

805 _
.. et (]t ) 1-0,75k
,)id'ﬁ T /Qc 15. KERICTAMARETICO. LY s 16 gesL | 10 | o
IR T @ § 1400 | 1900 | 2100
z - % 16, Milyec T st &€ AMMETIRIT, T E LLp
st
fllife L

ML TSI U thLerecy | IE

| L 'Esk’ol’k EELl
1400
"% k E ff 9 . ‘El.] wrl | HE
) 90
M 17, KM 1-0.7Tk
BAB s AT | m o | aif g o e

B A I N T SR A AR 0 “&ﬂp

NEB 3 08 |- "l Tl

19, AT B WAHES £ ORI T AHR T | -y I

[ AV

i ] =

— ﬁ \..K % < | k ﬁor !
1&- - b ~ a1, ROARLIE AT 51 OB AR KD TR R¥I, Gl TiIcRL Tid R TIire

~ LIS 7 2841196602 1 M, IHAL TR HL Tid 20801 ] B RE LTS, ™ 6.8
ﬁ)ﬁﬁ - ;ﬂ“’{ 5, Eo N ELIRICHDERRE R RN E £ T S RAOAKNRE IR
¢ i y Tl eMmiTh, -

AYALF 1A

.-#11 (_\ Ty FMTO M 7 ) 9 A1 pe T—6.7k rrL
O\) 'Nﬁl , j% = B, MMM R (L1 LA - g |l EEL L
N L] ! 0y | umF | oy
SHITER | oo ene e R
tbo |

o

-

Kb

~134~



LEwHh,  F = CREFEICHBLESI S £ 5 (515 N v A,
EVRUIFE T > TETACH o BME e KL o 2k £ =Oinr
I Tax/Twn T, GHRY 0 B3 BF . 1T TRy o ENET ¢ L
7w h,

PIBTE < S ATRHE 0 K3 980 108 §) B o 785025
TY‘*@E. %ﬁ)%’??ﬁﬁ%é 1< Bl L T -‘ﬁmiabe‘ Nirwa T, =i
200 5 e v LT By . BBIC N E I LERIEE 15 4FTE ¢l v
WMEET ri- 75882, 3% a 7L - 7 2UMME £ 3P0
HNevlwnh,

@) Tih&RIi> v "9

T<h AP IRER o 3REn. Bt ipbp - IR1E. BUTH <51 h LIS R,
BT A8 RN e st vh. Lol EREHY
T3, 2ntazBR 3t ?-ﬁ%ﬁ?&‘ﬁﬁrf NBAH DT T, z&%’iﬁﬂﬁ
» AN ‘/”Mﬁﬁﬂb BRI ES S b o Tdhh, BXKAN I
VIR AR L (MR T AR E kb,

@ AEE

FFEZcluBo A e X0 3 LT BREFILRBET B

FuN-ThoFPbronT. AN o L TBBRba &L

WTlwhe Plal§gia>s7y- b FRIREY>PL-L-9-7T

L4 o 37 F 5 1 0B 0B, HKcbAE L Svo € 15 T
w A

W) SEERE

T:)’JHE’JFEN,%WT(W{SA Eﬁﬁ’ﬂﬂ szﬁ" QEM tNTnh. cof
M ERE s 0B et BET A v, BRI A LR O< T - T
HI)Thh., FLTFFR bt o 2R CNiER LIED S
Wlnhe XFEcR7L-F#- 9 -0, PIBFE L AKkha
L/soo. N5 X oy g Llwoor LTwh. %o i 8 <20

[ b A, %%Wﬁ ﬂil‘)’f‘:i%%Ft‘\ BirhEEL - ILE o khi ks bo
B Er5T opTn 4,

() RBHF o T '”'2)
TR REAR B TTERNE L. RS o PR e o L) F L B

Bordhhot,. XFrrdNo2 0T o FaZELLILS., R I2
HE RIS XA 13 R Ew e u.

@ FHPoANE
AME X 3BiRo LB LT A.
(b) B ARE S

-135-



o LB AT ARk ThH. R LAHM@E DAL
- PR CERENTE N T A AT ol il AE SN E
AR LT sl Tuh., 3RTHESE, 2 LERES
RN s B0 .
© T x e Bk

BLE I EHE 1 B T Ao, TP @T AR 7 o4 011k
WEB A FEMIE L L. 2RSS Wirr s, FEHHaRN A
AL BB (S) W émNLrl. HANSCRASERTA,

S<t B XS 2zt
1 ;ﬁmf@‘@'ﬂ@@i‘(mm)
t. . EBuh ‘)'ﬁ‘ﬁ’igi‘(mm)
@) THRAZF RAIAIE =

HINE % IBLE 0 0B A LI S0mmo n TU KR A WF o TA, K
NEZ R w0 b BB r AR SN T KL EU Y TCIRAZ L R C
FHENDSNTnh, JREr 0 LBUZELUPTo e SHT A,
(&) WFE - X >k 8 R FATHEBS

RRNEIDEN T3TET 4,

5=Jimy M0 wmiFE- A >k (kg-om)
I 1 0 arBiBCT-EKLIE@Y 7 a2V
AWIN Ve H@ZRE - 2 > b (enf)
¥ AP SR T HILE L T o BB )
() mrf‘kﬁé‘m&ﬂﬂfﬁ %IMM%%

JFEr(E)

T WFRTE (fw)
T BEICHE (k§lem)
Gu @ I FRILNIK (efem)

Ta ﬁﬁﬂ d‘ffﬁ_ﬂ ﬁ{' (K3/em)
@) B@a THrE hiHo

Bows 17, AHaB s bWl e KX ¢, s FFla 1B
VoWXTF e 1A,
W B s
RHLAEIAEREFI. 2AXE 0T HREFH Rl h $o b L. 2P
HoBMEIH T atkBa S&ELTH, BFQN S AN B
AR T AR, a2 L AT, THRRERS ¥ X U
K. ¥oHME I K3 <TA, Jahls, BRE - MRE.Fo

-136-



B o X v L. 2HNAENLATGAIIRsB 5 r ) 3B CHAEEET
Ske NS aBE L) bRIA N ERPaETEER LT . 45F
AN a e . N T 3B althEFa B E L i<t 2 T&H
A.

W T4 o bhTaRZE

PR AR 558 T . Lo LET@aET <3 L I T 2 ARRE
(F4XTFoaprhBY) vaptlas il s h. HKraXBré'ik
FI1:13/20° % T L Ao THMES o156, T o MEFIRETE -
WERLIsv., BB B Rr TR <Az e LT Y,
MEEI A L) KISRIE M T A, IRHMESBY . LE8T 0 50
KEpn-psR L cuhnN = a BEVIRET Gl o B 12 BB T A 0
Fwdbh eI A,

3.1.2 PHNHB R TARTIIENTE
(1) BH o BF SFEICNE » BEE

PREENM < B TRWAEE L ER L < NE TR t3120F L <.

603 b ETF o B AR YL B KT 12T

OERNVEERS FV.F )~

R31225 0 B2~ 2 B R ) o SFHBERT B E (19 EHE A 1 2)
BT AR YIRS B . 831235 & (NB3D~ £ DR 4 Y o3t
FHAECISFRRE 0t 0 ) REFARTFECHE 2R T, BAK
A% %

- 5 2 E Y. T - 3

ZLR 4 wa gl l &%zzfgu*;’rﬂ& —
- T, vT
7S j% 2 E |3 TGL 13560 1965 {04132 4y

E‘Germany TGL /3856¢-81. 1 1964 ?E'}n;’_'i!!
LIvwAhl<d TGL 13- 2840 1944 £a5 b

' Dv 548 (955 £ 8 Jr..
Br

ﬂ$afﬁit W. Germany gﬁ'ﬁfszil e 7 ‘La Hew T VS

DN l Identical tatigue rufes FL-L B AF-LA-Y -

EMLTBU

|
I DI 3132 e 7L -,:LWufnrmif—n,ﬂ-!i
! Istruyieni per ol caicelo. la ﬁecuz wone. |

&Lé Iﬂ“ | [taly ,'Z pranyenzione geife costrr. Aacciod 966 Bt ALY

CnRunl. toct]

Fkodee. , —

S Jepan AR T P E e & A 15

1 o FEER —

Seroctor !f weld: ng ede’ we:’ by

3R ‘\&g%ﬁi% ‘chd:n - Welding commiss, n‘tﬁ’yi"b-v‘d*: 1949 4m x5 ¥

Acudeny p Enyinecring SCiences
R ———— {
- A.5. 153 e7Z .
ﬁ;’i U“i.t.l: vk 8.5. 2875 1966 é;ﬂféf -5 A
w3 ] - B American fmstitute of Steef constr, 196 ) 3
h‘iﬁi’ﬂ i FR fmoric 969 | Aminuuyg
/E_ Fiv x4 .54 e isan Rty rgiueiiny % ’ AN as, AAsHO miw
.5.A. ARED - ,
E ~ i Américan Assoclation of State H.ghwcf " 'lrfi hf’\;&' Akmlﬁ&%fﬂ,#
Arpicials (AA3440) -y
_( “ b . I American W‘lidm’ society {AWS) 7969 &i«“}

S SWAPA - I RE L £ T T LY R

EwBRaEL  — ko RME A ey

-137-




a

-
a

- ;7 )J\ ?Xﬁﬂ? ] fi3_|.2_2 W v B AT M 19635 st LR W
\ > \"’ ))" < YT I RN R T N IR TE
P Ry XL L ,
BN WRs ot sy Vst
P m 'ﬁ.\ﬂ ¥ ’%gﬁ— ’ BTy T
<y 1 — .
3 & 3. s i T o e € £ S
A ZEET 50 e A
= W . k 1L, e LY % Th £ .
N Sy kS S
2, N hGEpodies  fEb iz R AAR
[ I L D TS SN CTE R L
150

FrX3<CE A
W e AL ARWE ST
gﬁz 2 ¢
X L 5_0 "3/""! ['R & I w0 o Mow .
| I I“E " m (T AL R I F O INERAN I L IRV B N
ﬁ E ‘i 1_ Z L b - R T g T L et Tl v BN e, TR E
4 (N1 i m nu\ul.w
N 2, Lild e . E
k . X . AL Lig
/ a - - A LU R N 1 W e A I R b
- LB £ £
- DT TR ST AN TR B PR L IT LRt ]
la in v 1. [ CERITT IEN SRURN SN L I P ~."-m ll
P ! Z 'r\.'.vmuu: P BTN XTI
Ref s PR T 4 =
l hia 4, a (R ll n‘-mi,xulﬁuri L DROR A
J v w00t i £ T DG L
N - " L, ! NS A% BEUTEULE RN e
> - b r‘Jkl‘lf’Ianlui..:'l‘.“l)J’ Lk bl ttess
;,K« l‘\ vl ? _Z L\ /Q - I 9 | L RS R, f PO M R K T
bl . - MER, € LRE BN S B ORI T L e
| PPl A Ay e i s
N I
k Z% }9 o | LA LI E VLY
/ _ Ia I I Z 3 o ezt RN DO LY kg
J a . A.oa Meafpmboeiin ot |l fo ke
— 6_+ 5\_{_[2 gZUIG\D Y 5’ ‘:g: 5@ ﬁ [ T R I | [N R Y T
2 3. MO h Faphirir b LIEE
I, gt AdiHibG Lz L = R DT
| - 2 3 4 5
J))"?;-}?V‘? 2, ':«vr-r;-r{—:n.ﬂ:u:qm::t Litm
i 2 - ER R e S L.t TRl LA ]
Zﬂ] 6\0 . Kﬂ ¥ AN 1) 7 W A DR Tk U L AR ¢ D1
[T ERTETT(ENE Y HEIR PN 4

5 WUAMEjROTUTRT
Sy
: a ! 2 3 I ML ICH E LR R (T
| JENS - 2. InAR s Hienes e it (3 )
3. MUBETIETIAMNR [

_b g ;) A’\‘K?’/} ’% r: 1:.';;113;n‘ Kﬁfﬂ.gf’-ﬁ.ﬂnfl-.'“;\,‘-_,_,/",'(!l” T

By WELN - 5 18 7
Bt B> Twn A

1800

rem 234
T12h.3

.78

100} — —1— -

(20 ="mx

— iZ” 198
1a00) rgpe vl / o ﬁ\f EET
| e
;
|

/‘// |/- H ]
[P ,| Yi{zS A

1000wl
-

Yem?)

L)

_(

i

«‘_J

r

- -

\Fl - 1600

[N }s '\ : A N L
SO » ~¢800 \ \
\

PP, IR AN S L_N ‘_b.__\_._‘ W AN
L ®|y Y b

- 1800° - [ T
-0 -08 -a4 -04 02 0O 0.2 64 o0& 0§ 10

B —

Cmin /U—m -re 250804 67 0 02 64 66 4% 14
i ax
Omin/ipea x

B31.21 ifF'»f"fﬁﬁ%%f&#ﬁ\ﬁ%l;;%ﬁ'ﬁs,fgﬁ,m 3122 R hsk 64858558, __w
gbfgﬁl;ﬂ {5t 38) ’fifiig’%lrhvlf()\,ugfj (st

-138-



) BB L AR
53124 5 L BB ~ { <BS/E3 (

E3123 siv v nmMmB s (19550 L ARTAMKCLE S

PN Y WU R AR RN

1 " n L ]

o EEE) < AERIFET [

[UFEIRTY DD LA NEAEE L Al )

No-@BleFT, #;‘(’E,Zar%/é
%ﬁ%'y;&‘é cliss A~GreadBL i
TvwAhI ., HEALa BIUT

), ARMEGRR L DO L OMIRR, O LA AN RO kLT
H] 5, RER VWA

2. MROAATRC N T amkc e it
e za SIM— 5002 3ot alery 1800 ETIZR@O Wi RE A

S, ML S rAMTLMIEBAR Fhe bk datAMER), 73007
LB AR A AME R T AARR. RO+ T TKE,
ma g 2PN A mlay (60D B F1i2 240000 0 o Ram:

o, BB BE oZ T nla
LI BB TBYRE s Kivs |

yoAhnuFat B e K2 B |

b ° T T,f}’) L. B3126 1< C_ﬂas; A A v

BleF T4 <. a8 ifD |-

ICRER LTS AL
WESEN s Thzen e |
77w h.

© ARBEwgARE"
KIE 1< vy HFRE 2 ) LAASHO |

MBS S AMRE S L, I RRMT R TR nb v

MHOBEDN N

IRREEFST T IR YRR ] Hah i
ERES RN RS T TN N IR ICEERTE E LNE LT L 3 anl
AN O A R KA -~ R L] DA

T.ORMEITR KRR LR K, AN, M

M LT LIS T 0 TR EA - TRAL 1 -
iy BTUM{= 101 VU ) 1608 2 1E 20000 ol ¢ HZED
LLIN TEAETT T 13 TR STFEYIETY i 71 T2IN BT RSNty ¥
F AL VR OEEO NN

PRI IT (L ER A T,
RN A TR B ST 3 W I S T2 XY 1]
A ST TE A IR -]
maga bW 0 mlalr (6DO 124004 A LT3R
VT LAV AL, GRS A ] R MM 00
THLI# AT 2 L AL R j ficeTiio
B, A LWEI, i ARLL, SEOLLEI AL CANERER L
H.ORRM L LR

L B n g G As KR
A TR IE Y TR RI EEE sY
AR S R R R L N T | -

o gm G WIE= 12 Nadaulale A B0 By o F3 WO

zﬁzm A, TS s T ML T
3 g 5. 4L b AMIELON R """"j"'““‘ GTiCant
— T R L Ny L T Pl
Y DO L < ARS 11T 1T GIRRRE & X Bz | s T
» T wha T )/X'FAWS@Z@%K
1800, ‘ i | } i i 3 // // 4} .fr."
i 4 1 t
160 P S R g i 4 / rawi I"
| A v i
2 A AT A VAT
I ,d'_*_/ ranyd H AL
_P/‘ o | 7 4 7 ol g aarae’
s S 3l G, G (% I AN N N 5 Py A,
1200) L f‘,’ ,/ r AN ' P o ‘A /’ 7
Lt LT - L oL~ v
1000 i Ll y et TS
g ! L // i - /‘E e Sy
PO L 5= S P ! TTd-T V1 S
-0 LT i i _.-‘9" P o
___i_ﬁ_.l—_,,f,,, PRI IR SRS S S “T 1% ol
3T T ez
N ! i — e
1\ 460 BTt S Rl B % —
= . #
| an
B
;: o ; ] & ol
".’-. — - (RS Y DO SR K
o i | | w T |
! { !
s i - & R |
C N S | | S0 g — {—i i
400 — - L. [RSNGB, N L "‘l\. | 1
~al | _m%xg S S
~B00| - S v ™ i oo | : I, '
~g N i g B e e
L P ~ WENNEN
ol TN N - i SN A B N
DT G s I NN S
N NN N N —— o I AN \;
~ R [N AN >, R A \‘ Y,
SeBESNL N N R s S e AV N R et A i
120 8 ) ! A A \\I y ™ ‘\
AN D SN = N L 27800 * TN \i'T'\"'—\
ol o BB VAN IR _ |7\\ ﬁ\_\ _\\\_\%7\
a0 |~ Rk kvt
180 ‘ \ N R N ]
L0 08 -04 -a4 -6 0 07 64 04 0 LD -ﬁw*‘:—!—!-—!— \g.c‘a,\_‘ﬁ’\?_‘l_

Omin/ Gmax

B3123 WHAAREAG BT B n i F e AR -
TBICH (5t37)

~139-

~L0 -CB 06 cad a2 0 02 94 s 0F 1O

(min /Cmax

3124 Fu4x KidEET TR R F AR e

BTEEA (st$2)




i3|24 BSijsau sz FARCI 3ERLATO M

(1872F)

-
{
m nms
- ]
(‘ﬂ‘.
p

25 ETL— kD
I E@TIIT

 luan = ¥ n L} .
[} . !"LV":HW:
__,% [1 MDA LR M.
— IR TRDL o LT PR FL TR AL L]
v w o » [ FRITT TR B RERTUAET
< el -— % N RRAARMT A CAMAEOM]. Clar i SR,
' /. 0 .- W AR sFLu— 38 e - TAMMNIERM,
¢ S
-

BTSSR AU T ALTIRY I
[T NS SRR LT LAY TAEY N
RIS IR LT ELLA PN WL L gL TN

Cluas a 1 o L] .
ARG LC AN
[ ML REE LEZISRIES S
A (R R T TR IRT A E L LR ILYIVEL
i3 115
| ARETELSMET, V& F e 3 SR
N Y el 1 T 37 ]
NS ER AR YL GLURE,
» B MMM AHRET 7 2 SR - T T
LR, T L R bR YU TR
1 LR RE TR LRI T (Y
ARSI VI CPR NS TSt T 1T
° [ETRLL] ARE s
N ARLGROENTIN T LR F R TARIN L
o,
O EREOE AR, L FRAT ONT bR
LTS TS * TR T DRV
IRTL A - LD
» EOREETS AT &3 LR S e
LR
[T L EET U] SR TULITER Ba . SO )
A S i HN
o BETU N RS L E T ARG R,
1 OMG BOHERRT Clae DAIRN LN 100N
F PO R L IS B R
(RN A TS et it
(AL
¥ [ORRREE H
N
40 T T
| e [ i R i
1 ! '
— - i et =
| S O | I
| Sy, l I\
_-—— i—{— = I
= ! S i S S Y -
% X ; T { T
| T i
E —l RSN (Y R o 8 = — —
3 i 1 e |
4 : l
~— i
- |
= —r=
E
o i
|
X m —i
2|
#% |
; !
£ .
4 I
ST
'
1
i |
. |
T t
‘ |
I
\ t
| |
& ro* oo o7
# o)

3..26 BS/S3iz511% Gmax-NEEH a4 (class A)

S THT., BYFBRATE () LN
THE 2 b,

— &,; ) Zro
f-faR

Cpsi)

. chee

-140-

1200

(K,/f.')
g

FHHT
£

- daop
500

§131.25 BSi3ehuamled 85y

-t A8 -Gé -ad -0 0 g7 od o8d a§ f@

Gmin Amax



for = mm@wo
: Uﬁ')ﬁi‘ﬂfﬁa
%ﬁ
0. Fo, ks s
) F315HUT nh.
ZLASNALI R
%Kéﬂﬁaliﬁﬁaﬁ
BB BEL L K
Fto vy -
T&FIonNTrY. ¥
Kéliﬁiu%‘(k‘tfﬂ
LT b,
(@) ZF olt5q RF3s
Bt Wk
BTN o R 1< 103K

TR Ry A, ek

B, &% Fxﬂ%f; Lot
AT - ERENTE
HLNTwh T, BB
R BT - b
IR B b B
I NBRIs R
WFion{rkaBiE

KFEINT L AE s

Liza VB3I~ & T F A,

£3125 AWS D20 491 s a5 s KA - TFBTE D o017 (19694 )
TABLE 24-BARDEd v EB¥ KIS

g b . 4% A i koo
AL I ¢ 281 ] HA¥nks AT ER L ¥ X
s 4 ui #
Uo| 3 maier Miphwars ad spreers | AREE) Mot 100, 000 WF
OfM.‘h"mw streets not (‘:‘_fﬁll A
i g’«-ﬂw /4t 44" W N HER
5 | TR s one streees ;HS #) e sp0.000 n¥
s /L7
m&wmnrwm tHEE)
| Freewtys g8y 4 !_m.ﬂ‘ﬁi‘ﬂ 2000.000WF
3 ; %ﬁm" o st (H&T) 004t BT
I *ﬁ."ﬂt&l’ﬁﬁ-’ﬂffﬂ LIEL 7 X YU et vakin RS (2)- ﬂ‘*‘ﬁ"'ﬁ 3

MG R (Fr)

F - ﬁl-iro
T -#aR

R:irnt

(psi)

o, tro, k2

i,:r.om{ﬁ%;—f)
Fu: 310381 A 103518

TABLE 23 REFHHB

D Toble 28 558

Fta xR an ¥y ANl | B¥-2 No2 | KB rANod
iUt | i A | o | x| ge 4o | 2 1 4y L dre | & | 4t
B # 473 ﬁ 20506 104 | 055 |20.500| 0.78 | 0.55 | 20.500| o.54 | 255

;3 73,3000 106 | — |s2.300| 0.78 13300) .54 | —

BIRRLeRE[ 211 B | 2000 045 | 05 | 17000 0.25 | 0.62 |r5000) o | 047

BRI/ 5 a8 73000 065 | — | 10,600 026 go00| o | —

H Y AEYSA 31 3 |zwwo| 106 | 055 [sss00) 0 | 088 |wsve| o |ox

gn:::hﬂ. } ‘gjgsw /8o00) 0 100 Vi2000| o | le0 | gecol o 1.60

TomAEN M SNk

A-Wbeart | 548 doogl 0 |o7e w050 o | p80 ! Bosel 0 |oms

5 + T~
L K €4 12600 0.78 | 0.50 | 08001 0.36 | 0.55 | fo00| o |ousz

2411z 7| L]

,--.,f.'-,’-f,'.”,‘g glﬁ ' za.mol 6 |085 iz ¢ | 062 |sse00] o |os7

A (3074 2T, < D] f_%
2 RO L7500 T B s Rl B 80 A o h

3 MERSCBIN RN 0 b RO B8 B R AR, s
4 Ly 241 T3 RS
$OFY 20dib) 73 AW,

_____________________

A (st 38)
—— DY (23M
—— X W (855
—— RAE (AN
— 3 4&

N=2xip* D

{SH#1)

. i

‘ ---- il-—'{'f
—— @y
—— & 3
-— 113
— 8 %

I RE S
NI A
.35 52
NERD)
Isyal)

N=2x<153'8

i

i 'l A L
08 -ab 24 42 0

6_-'- oy

i L L L
22 o4 04 0.3 10

§3127 Bifrro - 22 BEEPo
RIS B 0K o B

03 -0b -84 -2

Trmin / Tmiax
B3.128 g@gHR T t+R BT

i 1 L
0 8z 24 25 2B LD

-141-

5 ITBTe o E o X




BNEETLY U RO LN E s &k LN w 2 « (0]
TR LIt o 0B b, BEBRIBRENIK o chh. HK
TA Y FAY o TFEEnE skt d < oW TEE. 9F& XEa 814
(Te-Tunh. zoRHa—> LT, %0 -7048a TAKR
PR AR T AR VLS L T AL ) ThA.

G320 38T EABE A B T L EREES o RN K £ N = 2x0'B 1< T 0L
Lisb o THRA. o udRebk 4 vrgidoifEiiss i T
B, REC T, sMaBRR S K< Desol 2 1A v EREL TR e F o
12380 1< T o T ER e LWTEIE T 8 foonsfent BB T FRIE (B ) 2L 8
NCLY, BAAEEN -2 B S o BRFBREF L s T LT n A
Ey ko 7
3./.3 AR EWZT o1

Y LI 5 k. BH EREBEIF . BF 1o I ERS 1
uitn., Ll BIENRS RNy < 7r )R v B LTz k.
Bk o BE L - (AN 5 CHFE» S 0LB|o 0 WY ZFT B o 1L
i?ﬁ\\%( -7z k. iﬁ'ﬁﬂ‘%ﬁb TWwhzk. HBHAH L\lJ%ﬁ@?”’ K:ﬂo
e S AR IR AV S N R/ SRR A/ I TR Ko L 5 1< E
WEKEx v Yol BERELAEIALErFEVTIE I vd. ZzTzad
S w T, BERE s n 5 wE LA b I BENHLH o X
TANEENTA.

(1) FEWZITo FE .

@ Ko BHRBPF AT ATCHEY e &E A a2z K as,

SURTHEI N LFAErHARYIEmTEa K (CNg) TES
ER NS S C R

) S-N&R » ¢ CiNeg=Nr L TRYBE: Kavhs.

) = a?ﬁ%fﬁﬁl:ﬁ@" SV lT?‘T’%fE?‘?TEL@ e §Ah.

@ Ko THEPAILAE I AN =0 JFBEXT 87k

Ao Mr@TARLRDD .

S5 LR e FIEER L o KB, Bl L CTHE (T-20 2 556)
o)fi%%\"é’ Ton #) %$ﬁ@‘fﬁ§ —(7’; 15, nd 4£‘Eﬂﬁ?ﬁ§4%ﬁﬁ: a Tﬁ
Fosfldaz. KA TArE R0 b, zashOMned] Ky 2 700
Bt L (Ng NIRRT 1 S NA. |

Nes _ (™ prr). ({—)_'%dT

N t Tmin
Nt © Ho oo ALEE
T . M TEaKXS

-142-



Pa T8 phEY
K oS- N#io 98
57 BATHEIL | BEIBAE ) 0b el Tuhy, BRBL

bié% A, /H t Bi o000 &< natangn, T 1< 48 2 {£1]
AR AIIRERE (2) ol SF e EpsnTnh, Zowhs
) Nt dkdo o N A, ~ R AR E HEARIT. BRI 26
+%?miﬂ£%w¢%é;mzubmr:mgﬂmvhmriam;wx
Pinh. Urlzo Ng dBf 8o BAUIE(WEFT G ) B8 %7
Lot s EHE LIPS Ten e o BEFERCoIRATRS $ 1
Ao

_ (/R ;Ic .
1= [t

G Neg. !i‘—% T~ f‘f%ﬁ

Re %Mﬁéw%?ﬁﬁﬁmim b e s a¥Fis
e

Key - %Zf‘ﬁfé s AT o (T E X BT LT 3 2 ¥p
ot

Pow | R oH U AREF

WME o5 F < Fun T Po 2 %fﬁ']ﬁ%ﬂ\"% hal, $neAE L TG oo R
Yot h.

A% LEK

0 BRIMGTRE (REIE) BEL  (NidSE)

) ABxr7E  (BER4IE3 R ) SRS R N
oy 1% B £

§ TEXRZEAN R 7w EE > RE L

9 MHAEESENEK  JSC Ul4. Ne 26 17687
6 BS/E3 part 38 Nazy:

5 AWS D2.0-67  Seclion 2 19474

9 THFEEE - FXwy P2 FAsE rRE R LT TR

SR RE Wo.r1/
9 PESE . B AR Fss¢ Vel 9. No.8& /9734

-143-




32 BEMBYO Rt

HALBOTRESUIHED DRI by oL ) S IH T3 24
WILobN T LA P RDOEEEAERREBME T S0 2Ll tOBERENS
S, GEEIETIRE (HIA4LBS. AISC, DINEZ ) It w2 2 TT K
MESWNTVWIDTY I TIERYEFT L,

3.2 BEMEM oK G RIHEL

BEEICHRES N IBEA 2B CH ). BRARESZLT LY DB TR
L THEF K ERE S 2T 0 s, TN dFlLE T HREEAEEE (/9
STy THEHBHEEE (19620 , " SEMEMEHE (/962) , T R
RAGHEE (1965) L Uohnpy . BEEHA BT 24AFENEIN TS0
Lhrzd, Ll Cn£E2508F .z vw30 . BRBESLD - B4
B III TS THBENNEE 0 FERETH Y. O NITEEEII S TEHMEC
WEIU T 0L, SO EHEEMIRERMLSABE Mo/ L EH
SRiE . BB TIAT -2 L WRIEFT KiE HE ARV 0% H A

SORBUE 4 TR EHEITERE L ¢ LTREKI UL LD EBRL.
TOHLEENK TREEEZE(/950) 5 THREWRITA (/195%0) o " BEEE
(1952) 0 Sr0FHEHEORS 2L 08 L OAERFE L VAN TIHIDOX
STERTRENL VA>TV 3H0TH3, BEHLHL T IZBRISENITO LA
D EHEET IERB Y BELOFER D ILPR T LA D I L cHEAEOKEE
TEHoUNAH =21l RN T30 EBETH S S,

EWETHRERE S N T O 33T MRS NRE L BT IS 2 ILTS,
3.22 MBiEEIEE
(%)

TEBRELIENE D MM L FESK

7] BRGHEcTFEZCNE
(D) BELEY I x/0"TOBEd. BELEANOWREZ7 32 0Blz0 0,
(2) I xI0*0 HBELBEIIEUT (71D RALSI T BRHFT 2, kL. WHK

F7] BUWEREY c FERNEf

RENOKE L r f (Wem?)
ST | 1-2E fiﬁﬁ-@r&ﬁﬁ%ﬂ HEHEFI TR L. SELLUERCHION
O | 3HBENE
10° = & j_2 0: M BEmEICH LTE S5 KH LTSI NIHFBE R AR,
2x /01T 30

YR MIZH L TIRSV34 . SV KL TS5 hUE BRI E

2x10%%

3 3 Ggy| M CBERMEICH L TIE SSYTITHLTE O NIBB RIS
StEHrx ?(I*Tf)

DA MIILTIE SV, SV I LT 52 h RAF BRI NE

-144-



(3) DEDRBOLTRILCCEANBEOLLHMED X% 0135 OB 20 (tend). KHIE
OB FHAE O NIOITSOE LG (Hem)r L. G/ i O r G RIS DY EE. BRSO 2
xH 43,
2y ficH LT .S.sa:,r_éiﬁrgx‘u*ﬁﬁo)%ué LA 23T &g,

BOTTREL LUV TRELZAEAEAS S VERBOH L LTOSELL
FeBIRO o NALHEBENEBEL#I 2D 0 3TEL 0.
vor £ f (7.1)
7.2 Lk
BIELVLNAE ST 3HSE. R IR LD,
73 &hkibt
BAMNOH £S5 TEAEHRVFOHmESd BELETONREE LD
WE T,
74 ¥R X
BOMRE O A BN T EEENNERAS CHRE NS Iy 0{EDTS
%t DT HUVL IR LUETWN TS L,

H FERNEL S TESEILORASNATCH Y. TRo@< L FMABIC
Fligt e, MIEOEERIIHBENES 2D 5L 5174 T 3.

Pl BB VRAITFLT nzfé

s Sy B fs= 2 F5=r—%_w

I LBEALAERNTIIoWTHLELOA PN T LD,
Eo4E  (1t/om?)

- fz i# 5 H = O 5 B
M A iZ 7 $Sda] i M50
| | STK4 e SM50Y
crkpal| SS50 | S555 | SMAl | s SMS3 SM58
5S4 STK 50

Bx 40 mm AT 2.4 e 38 2.4 3.3 3.4 4.
Bxq0mmé>x 530 | 27 2.5 — 2.2 30 3.4 4.1

(R 3t)

70 BN LD NE
BRECHESIIET I FEIRAL S VSBEITEESIA TN D
nHE - AL 4L FANZ N LHEELS Y (-
BH KT s BRNE 571 K.
MO HRBIEMHOZIERBEILZITHA TS, SHEANMOIERE
SSAE O EW DT RBEICIL AT X L CEL L FITHBRBEET A

-115-




HELHFd2DT. ESMIILERA THEy REURTBENEBF CEL L I Y
Whiho Twd, I CABET T BRIELOGEN/E 2 EHB5 10
TATHDSHHRNMOBE G HTITFBEARNE LSS T3 L DR U
BILE 2 THD.
ZR 2R % v BIU< godman diagram 124 ¥ 5% B AR e B X

SHIKS, TERENEZELTIMEY > T 0 3,

AFEDNS % goodman dagram TELEILET7 /7 B71.2 O L 5K
3., NP0 BRATABN (7.1)RXD5 23 f/y ofcsry. BC 1IHD
SIRHABENE. DE HEOERIABTNE T, BTiddh 3 ME 1T
3VOKUNPITLTES N, ARIHOMMEL KAV CHMEOFE L L
03,

R=+I
/vion)
i C
10%Ns2x10¢ F?5
R=-i D L A2 xi0®
A< A0
R=0z/0; £ L 0=0
F&H,SMM L0
<40 mm L
O}Al'ALLl'l":“\"'\!lthLJJllJ_l?‘i
-0 -05 0 05 0 15
@7
1/ R=+]
C
- D -
N _ATo%nsIO
A
SMs0SMY £ FR=0
t<40mm H__OS

A

73 SR NWVE
BARWFICEXNENLHOF TN, BESHTIERTIHE LR
MRS TEEBLS FE OO THBRNNEEEB TS B3 4.
SHRNVEFBE0BERL K5uHBbilrNitd ©. BE6EMMo T
AYVNTHEXNT V20T, BEFAADRTRE LS I AT v KB

SotBErDONT L F,

~146-

'
."‘



74 k=
BREGBRBEIENET YT 2IF L EBESNIZ0C. LS %
SOREVBEXTBEENNE W (7)) RITHEINE G =/r0B075%
AL IR TRES e R
BEME TR BB 035013 BMAMKE B3 Bm 7L~
SN= b SN I NEE B T2 AL S <K BOENR T BN, "0 L5
UBSIKUMMBL RO BE CZUbo O 0d 510 L MEMIT4AR
Do ¢ @O ELLENT S 1734 5107 5,
MREHRFEKEC T O =Ffr DIBEDTS%ILT 1T/ B+ A % B 3 a%l
LOoONDIBELEBITFTNE., TEOL5TH S, |
) NN =7V - hOFEME (874 1)
) BB SHEDL b V- A 3T (F742)
i) THEERIT L I MIHESITAY (@74 3] |
SORTROL S HWAT T, FBME A0 Hr oD 60 %1 T 17 i
BN YL Dy NE A L, |
D THRBE LS T3S (Br44)
i) M B B E
i) v =23% 79 -7y RENFOEE (BE745)
V) T 7EE A0y FBREST (B 7.4.6)

-l47-




3.23 BEHHIFOXE
%Mfd%%@ﬁ%%ﬁﬁ%%&@ﬁﬁﬁ%iﬁﬁLﬁﬁﬁéﬁﬁéﬁ®%
ROVT23@@%%K9v1@mt%ﬁﬁ\ﬁ%ﬁ[hbfdﬁﬁﬁ%éﬁ
ﬁbt%ﬁmﬁﬂ¢TVQu.T?Dk@ﬁ%%uév?%ﬁﬁ%%@%@é
G sy BoN 3T ABEEIRIFS ETLD CLIDHD,
it%%E%%fﬁui—ﬁJD%Etﬂt%%udﬁ%ﬁﬁéﬁéﬁéw
5% FrEABAOREWTIAEOAELERINIBELDY. T A
WA T - ATREGRHFEERT IO L THo K.

-148-




4.1

4 1.1

S50 G T 2HIEE SRR T A . EoEAEmmod L L TRY &
. ¢WW@E£?xWMJM?”%?héﬁﬁﬁﬁﬂﬁhiéﬂﬂtﬂifdWY
. VOl A 0 RGHMENEHE AN LBAE L e Lo o EY ot W EER
B BHMER & L 72 w4+ -8l s v Nurde nd o KB E T FHMEST &
Py B L BRI HT 50 s D TEG 2 o
412 ARFBESrEm@BmE T s FHLVOVEY
BHR D & B E B E - T2 ¥t avoBE B L v aSBEETsEIRE £
B otz wg e 3 s-NBLou~Tn BHAL o B =L GAMo - KIS
ol SEPEST: VAP NUTIE S LN SO Z--Jé}.vl)a L a2 > 7 AgE 73 Card-180
DT Tuhbts FHAT2HE G ESEpE X Yy tay ko 45 niE ks
BHvw 28 Y &2 > v U 6ha
R K
) EH O EERIE b A IR Ta B WELy O E ST T

ARt 32%s -

H a9

.

2% -

g @ 4. 1.

S
s

-_—
St

&

| 1=

=)
RN

P
1ixs

p‘?ﬁ“//\,‘ﬁ m*& j'

ok T

IR e e

e T R

B Y

DAL A TR FE X

F ik 0 o BB 55

Fak v n #8384

BB 3 7 Y AFIR o KK

b o TR o 2R L KK

Fiws T

RulenF £ 1 2 @@ £
(+ & o df @ &

R R V-
A& e ﬁdxﬁ]’i/‘%ﬁ{%f’_

A 4 tF 3 (maleciad J(n_ca")

T T44i8. .8 Wi: £ g

—144-

HisaiIxoh i (P HEXBL 0TS FZHHT)

NAEE T B L L1 b



DT Tn @ £ g T340 33y T 06 4 3o

Y
T \ ']E]?i( ] mﬁA
‘~L‘1’\0\/ o B ik 2 FEM

[E;.;::‘;:::‘\‘: 9%6 7 ~ N
EEEEN AN
FLA 1l o~ % 4% 8 Bl 4.0.2 Ou~6. 128

2y o~ MAEL 2B 4.1.2 - § & 5 12 Ak W ni&E L Fiky o fhA
AN EIRBE P FRIE ) 0B A L T MEORKK T 1Y T & AESE AT
BT T30 (an> TEBEMA IR ) 0TBA I 13 BIKR) OFRAD 2 o B
A a Ik D IRA . L R EIRY DIBRAE LA :FRT I ) A FARTHERET B,
Iy gké8. HE & 748, HT 5 0 FiF &I

@) B v o4 7 0 SR (N =6~ zxs0° )

HGE (N=2x45) 20BEIkr » BEC- £ Ky o7& 0o ¢ ot 4,
N LZ o s 1LZEXEE L sl LARE I T 20 -, &g o7 SN (N8
zx1t) 72 U’%a:i.z2ﬂ»‘?}?ﬁumfﬁiifu:ﬁﬁuw?ﬁﬁ LHMET B

by v 4 7 WAEIK (NCid)

SRA5, SR. 109 7 & TR E ¥ A

le\‘\\\\ .ftﬁﬂ
AT p Rk £ BIRY 0 BEATIE 0 ,
o © e AL 4 Hrse
Bt &7 6 iR L ENL 2 I ‘\{*\

14} NS
Bk LiBl~s ¢ B 41.3 i=:x ¢ 2 T

12 oo
S & 3. Truhs b v foge °

|
o, N ITEARER b b D MK L

° 0” w?  je* ot o* o

Blow 7. v 4 7 0 4538 0 O 4 ' e
Dogl o ML Kiz 7 T EWREY U F M4.1.3 Tlg,~Nv £ @

% TIRET 3.

N =10 7 O:Va-, 12 . N=to (FfKIR8) s AR E  NH oApB t A 2 X N=1s T
=2z v uwa. 2o zZ g 54550 B48 %:-o.ré ﬁo},d t2 7 N=fo 5 5 N=10 #
7‘0)%"13’&%&!:1’_ G%oizﬁdjéo

Lo (B s B v 3 L O-%w LIRE N o RIB i3k & 5 1= 53 e

| SN 105 | = -oe Logn + 2 (4.1.1)

CENgnit ] D=2 (4-1.2)

(2) BREM, E kU EM. HTson ERCiEENMF

SR, 495, 5 R, 109, s.R. 200 T ¥ 1n¥E ¥ ft 7«3 K1k ¥ BIky oo dd BIEA
LA T YRR LN Lo BELM N~ L B4 E AL A

~150-



N = 1ot roo0 85 BT 58 & bt 26, Bk
B T B L 1o75 , HT50 T8 z k
§ % lozrf s N=2zxis sl
BT T o=1z~125 £ ) $RE é\c"" ) i“\-%\\ ol
t b D zb\'?). AEE 1T N=td~2010 I “1 ‘\\\\\\ e s
gL 78 O =tes £ 8 v T . \A__ o oo
WA R T Ao | S
w7 LSBT NIRRT D o a_“': 0% 107
oL FElgfi- N=1o o % =2, @. 4.1.4 %, ~N £ @
. N =1 2% =105 0z 8 2353 5155 B = 0337 g vz T N =178 5 Nt
E: z-'mﬂa’*@'!i’ﬁ;rt% s K. 48, s L4k AN o MBIk 3 Rk & 5 I
. T2
. 04 N L6 S = o237 fognu+2  (4.1.3)
N $zal L %4 = sos (4.1.4)
4.1.3 EHHUEErstHFAH
Bif EE ot B -t v 713 . kAP, ¥ bd wiFBAam s L E Ao,
Y RAEE E 8
FHMED G <1 7 -Fls A, BHBa N=2<10 2 T2,
(2)  # § IX F
BEAB, HVREBMHTEo 0 FABM B I rES CEHMS,
(3) EEE FHM
$.R.£2, s.R.95, S R169, S.R.2oo w & n#EEI M T v 2 KHAAEL (13 13 g
. o6k ).
4 wWAR3 o m X

BB E Il S v EBRAENE 2B s TR E LA

, iz 48 FE MEE 41807 ~ 50 .
By BB HT o K 4B £ 8 Yiret L0 Hht
5y  F i -7
i 4 C WeRude 0 BA § 3 B B K i L 7, ofe, 78%
E®‘IT4sMHTEO | ” y o 437820
(&) ~ G AR E

BI W B s nihynsimiz o EERER »B > &7 { 7 nRIT
kb o H v g o7 bl 222 T L /20 7l

B 1E &

Ao

-151-

74
¥R AKX 1291 L

.



78 U, =z L B e EBMY care 7 TUf snes & A EiKa b K AR
DB RIEA &8 £ow CanOnil@ ¢ 2480 B vkf § 2o

(7 A T ‘

fib o W i o FAEHA % £ L 73 Nurule 12 & > £ o & Bl v 3.

( . 415 oM A Hw ., Lo fiEH AT » 5803 ) VIEATRSA
s Tabhs BikH A S & 0 TR
moOe k4B o £ N Lo B4E &
N = fGay & & A3 R Ttk b Ood

DR AT > B mio3 EEy T K
. )

JRSZ.5 SN o =
M =g 20 ) o o0 S0 RURIG (4)5]

;«iﬁ—gj 1T AT = "S/nh‘ L e

Bk 48 HTE50 o Nvilid - Jd 2

i R
NviszicHHHA 1, A =3 AT S @ 415 o7 EAHE 5 H(NvRde)
AAIE I (matesial facten) {12

f=r125vH 2. 17 0 b@R3H 27T 5 Nvpule » E R T 2 i@ A s Zsnt ¢

J AW, HTse o st/ T 4 8T EFEF Zns 222X T4 2 5 At 2o

s = ijﬁ; (4. 1.6)

4.0 4 HHHE#ERB L oK E

416 12800 Ca~Cm 528 5§ =~ Fo Ca~Cuii@ % 2 ko it v~ T %
Ed w2 o s s-N A LHFENRE A5 -7 i L T B4 TER T, &
Mo B KT AT & B~C. A58 B 4.8 12 S-N AL, #. 419 =4
F. 3/-B.417 BE 0@ 419 2 13- REEMR v AN NI A S HGE LR L T H
B, FAMERTI/RY (o 0o REEKE M 40 o174 > T H JHMIE L &
"3 3 70 $fE L BIFE N bk L, Oer o S B N BUOA - - o0 B G K
Eow ™Miv4s 6 M s b (GET 5. 128 =& 213 FHFAM A 1210 Ba17
$ s @41 27 F & 52, Rude o0 BH T 28557573 mado # 5 1EH
T 7H»0 CHEISE UYL L 202, Lot ZAeCEEMFe A 2T,
BT ) K2 o tT A b A H % 5 v S0 FME §EUD 2L s
T he 2T v d oy T EFREL Ze & AT 7, BFEREL R s w oo T
LRE T2 . A HESS FHK I F0 3 F LT ORES G M EF
T4 eig2. (rnp v h=%2,) oAl mid oKy 0L sz 4
3 DR EHE U s s AFRE LT 2y e BRATIEM I 2 M b LW N &
M.417 H 5 v if 8419 » 5 £ tEFE St L. #0583 db7T

[

-152-



L L o HTS0 12 5 T . 4 At #-ft @.4.100 b 5 '@ 4110 15 5 Fo [EH 4110
L& . B. 4111 »» 5HERF 5 —FE 2 TIEW A5 < T A1 L R fgnL
TRy, Ao EREK T ER BT TEB L S B D LN
B S NBIO I - RET s>ttt B pns, Lrr- B LPEREEE
N 4%3531‘5 LR T A BHEER L LT w4 - Bl F
Exfr -HsAvrfer o BaREE I v Ei-rthemsaBi
Nh Y BYBE v B s s i BEF I BEET L0 LBk, df
bR BAV 12T YA & B a0 F 5 LB v THY 2 5 A B
b agw md s BEE ok x i B b bo Bleky 8y 06 oK F kX
M O S ABZ p EE T I L T S TH s, EFEERE B L
WHAAT 0o L AALE = a3 L K3 ¢ade (HAEEI)EEN T3 %5820
NELT NI, Efhkobd » T IRy o BEHEE ¢+ Eia 382 0 1FE L 47 5
NE TR, DAL EE T, FAELE T3 T B ELE, S L . B
&2 Car GG = bv TRIGETT Cm BB DR By s H o T, F XNE7 - HE L
R, RrvopBronmuitg - s i ke >v7, BHAEE - &
LARIRiz > o e B A ) B AL2EE v, B.4013 2B L 2 H R
88 HTs0 1= » w T RABMEE D=V L EREBEIF B o QRE R T o
BE R A NS F A E v, ¥4 L HTso o EEBE T 18 BB a2 18
B 55 >, veRMEE Ao ReeBEMEF T G L o AL
T h v, AT AT T 1 u b FIWEN BETNE . HGEE T FE L
g NP EIRI (. 4 MIEA B F Iy FRn 135 K
I Vo MFE A~ gy 1 D=ETKi=1or ¥ 12K s ¢ FAaE. oy 2 3
$H o FEEMo0 oA 2. FAEA OEEL LG DA E EKE B 7 Yo ok
U T A EAE TR 2T s EF MR E v vl kT T
2.5 £5%
HEDE R s $EBALK D 5 5, SN EFWo FE LT VK BE K
Bt ERBNO G HE - LT b 34 Ko ¥ AL,
) BRABEE S iom Y Bmotho B EFE X3 «,
iy BEHMEE~F 208 B ) B0 BEIRRAN G K Ky 5 A
I R E L Ay v
v FkSEl e Bk 7SR Hiso . MAYRE f e« A B o M@ B - H L T
BB RS L 7. B ERASE RV g s, HRW T AT 5 KR
HMEF s 35 dC T 55,
THAUWRER cRFHM L v R B CEBWMI L :-3T 5 10 25k 0 FAEBRY L
Lo U EwE - L7t i) o A ESND D

-153-



B E LK
) s .r.Zoo-zZK8-) (BBAD 485 & #4)
2y r e 213 _
B XA TR Y o BRBTE 4 8 & B g A
EHES BB E Rt
Batish Sawkord 153
Buitish Samdands Twsbitabion Specification
for Steld Hinden Baklqea Lewhow B.6.1 1466

(3) $.R.Zoo-2ZKd-1 (HEFD4 34K B At)

—154-



Kbm‘? Ta

K &P Ta

* S.R. g%

° TYf, =12 05018
A 10" pRimyd
ul 10 g3 41-3%
v jo!

A 10’

. 0 5. 62
v 109

] 1o*

o S.R. 95

[ sl R o B E

40
. ° S.R. 45
| o G%y,ﬂ.os AT XN ]
- L) 5.k 200
3o R--~3 e o
ro? / -0 A S.R. 95

‘;& 4 “P L f e
‘o 20 30 40 50
?39 )7/\.17 Cm

§4.1.6 T~ On 25 (¥ 48



(M8 2p) & & U WkO Y 0B AN A YWY LY

H
I3 ST P G X B4

U'N -

R\Z —

01 O1 pI w01 0/ 0O/ 0 §0/ O/ o0/ O/ O/ O/ 0/ 0/
T T T T T
o/
/ S
: - - 0z BN
AL S
boyRg —— \ /// z BB ——
| _
_ AN € M
- ' ) 0 | ---
= \ 2
D.D I-=4 m:O
i or ! e N
| i i | 1 i 1 o5 , A . _ -

o/

ac

of

oy

os

oD MG

-~1566-



N h%EY G

— ﬁ'ﬂi&\‘f’(fa

T 1%k 7 H1-50 @ 3%
99 ‘\ \\\
R=-3
.
. ~. / ° S.R. 95
*. \/\ 21 Reo g )
i\ “‘.\\\‘ r \\\ / - Q 'yq.o =12 D‘bmﬁ!
30 b — Pl Ny
\\ \\\,," \& ol A 5.R. 45
O /,» ‘\‘;4\_‘_“/\\ /\\/ A S.R. 109
. , "\.\‘ N ) O

S-R. 95
0Cg, = 1.05 5" 5048

S.R. 200

Gt 2 IRA

&0

¥ 395 B Tm

#4.1.8 Ta~ T 8B (S H W HT-50)



.

(05 -1H WO H'8) L ¥as g W R ¥ A Hil  blv i

-158-

D AMY Y ———

ERRE P XL % & 4e &
U N —— Z ‘N
01 04 oI 08 01 0 WO 0O/ @7 0 o/ 0 L0} QO O/ 0/
T T T T T T T T I T T T T T — T T
|
o/
oz
V..%
g
o X |
ﬁ % -
,/ & A\ ) £o-
| I~9 .
WO —-— oMY —-— \ /
. ._ . ob N .
0s | / [ ] /
| — )
gy | — i 8 | — _
mb mb (Y]
os
| 1 | 1 1 1 i i . 1 1 1 i -1 1 L 1




10

0.0001

Tm

4 1%
0

E %

& 15
7.5

% 1%

A
1 | 1 1 ] 1 | i L | 1 1
Yie Yo U2 %2 Y S e % Y2 %2 Y2 1
e (Qa),
(Gﬂ):nax

B 4.1.10 BRAHEPIL 6HE L (W)

-159-




D.= 72“’/N;,

0.000|

Om
o)
q9.375
| - ! | l i L
Vo 2 %2 Y2 Y2 % V2 Y%z Y2 %2 V2
—_— (Ua);
Ara)max
A41.11 BZRHBP 1L 5HEFE (HEN M HT-50)

-160-



(B 3T 29%)
(#7:) 3 $4RYBLE -~

v/ 7 Z/
T T {000
~Z
45
[ oS A" oo
St
B4 — v 4
0§ |--0--
0
| | v L4 4 C
L £l
af wn MM
— e 3
N
- AN ©-
L i¢
}
- E 4
- 45
. h ol

(a52p) WINCFIERUBLE AR N B K

Zi'ivla

(kb & B2 4)

(%7 =) 4 Fiw: T % Blg

5/ v &, %
T T T jooo
4¢Z
45
. 0 jgo
- -
St _
It | —e— $ iz
o - - 4
s © o] /, I
- Iy |—®— \ _._. 1o
I /.
— a 7 i 0
JV\ ;]
/ )
9 ! v 42
/ '
‘ ; _ﬁ
_. _
" o ;o ~ £
/! v |
Py 7 }
i 1
r
- / 17
1
_-
1
i 1 I 1

a

i
]

N4 X

0l

-161-



(05 -LH BSGR2) SINC R4 B BIRAEE LK

(EFFLP2%)
(272) 3 FL4M:BHBUE ——
v % 4
. : jooo
L 4z
L 45
- 09 |--w- o
. | 8b | v 4z
09 |--o--
o
R gp | —o— ] 45
1) wpy m
_

~,

Qi

N/, T=Q

el v A
(Xt & ¥ &)
<) 3 FAEBBER —
m;\_. _v\_ M..\_ N\_
T T T lo00
R 42z
1
i)
]
- ' 45
1
L , 100
09 |-%-- h
SLED !
- gy | v ' 12z
09 |-o-- /
>l o .
L 8P | ! 4 )
H
ap “wh ,
— A —ro Z
; 3
R ! 1z W
r - -
% !
! !
’ I
X \ , 1e
s__ !
A t
, |
L3l T H
1] 1
¢ i
X ° N 4z
.-
q-
L 1 49
[}
v
I » __, L O—

-162-



4.2 BAAMERERM L T AE R QEEHEETII oV

aQ----- 8o EBFEES mm
Qo--—%BEHHTHETEE T mm
ath-- - ZEEBEAREEEH ) ETFRE S mn
Vn--——-HLB8
N--—--F&iR ( BL
Nth----EZB ERAREHL T 0 B
Ntho--—-bo= Immo RE B s FBHoEMEH 1 LERIT o HSH
C-----8F {54 o xR | dl@orbs ,,,
e G H o e ) TV S ok
t----- A&Z mm
A----- #EER»RBL » EF T
B----- E@m 8L o Ex T o BER EMH
aK----- JCT o To FAR AFENFH  (mm, kgﬁﬁi)
Ka----AS2 o TeKFEE ( s )
Ke----B &2 o JC AW XAFRSL (mm . kg $AT )
Z----- EEEM 83 o EEVER
Y- L E1EH B2 o mEIREAR
RE--—--F=ca-bv) /. =g/
F(A)- ---SEIEREH o KEi1x 52 s ARBMEBE (R
RB)--- - B — B 4B FiEn
E®)----% B 2eErEs
S----- EE A oS kq /mm?
Smax- - -~ 4RE P A IC T 0 REAE kg /mm?
U----- BH BB Usage Factor (S0 I0°ERRR L bro iRER T $34)
R----~ EFREUMERE Rwum R 48
O - FEABRITrWARE 6 ﬁ
Q- --- AT E
WRD)---EREEE o KB K 52 5 REMT ok BEI
Fs----RHZEF (FERh/NVIL- LI 5D )

AXP ) pP T IREIREBES EE DT,

-163-



421 B 89

SR o BB e RRIDRER < E. BE LY > 7 BF v NORETTE (
PLI-H ok ) BEEE L ZEB o FREF LR ABE TS
ks, HEN I RRE@ER MK 2B 5.

KEE Y Tofo MMER A BRETRM cBETLRE . BB
xéﬁﬁtﬁﬁfzm:anﬁﬁisbuﬂm?%ﬁuntm?%&

4 2.2 BEFZE

By 8B oy CHBEREKELEML RERN421 tRHLE

da
TN = C (oK) (472 1)

HHER c y moficd. S R200- 2 ATE RS RN 5 B R
422 HARNTI->v LT

fong =—1.94m-377 (4.22)

Xn (BT 9t L HED im o fTITE( E3Y TR YE Ko

FHEEC Bt BT AREE. BN 0B F v K threshold af37% o B
Wrhy. mhotkMEEIZ., TN T FIKSI5Re L .

b h%EE 1 NV.RULE & E XITES I,

ﬁ@%?m R AL BEREEoKMEE. AS Kobayashi” 0 3%
tROE . £ ARAEAR @Liﬂlﬁﬁ\#ﬁm&ﬂv_Kﬁ.ﬁrﬁm?‘ﬁ‘\mfﬁlﬁ%’*’\
nEE v v lHR L. T4 XN Sk AXTEEEERERE £ LKL A
HAF o 0951 2 KIEB R E B 2 A S Kobayashi o K £ E

R R o KEFHE R « EH o ZHRRIK 4 2.1 uix%ﬁ%ﬂfa\i&t‘é‘ﬁft
537 0EFH(Nh) « BEEF0 BROEEREI (A EEELR. k. 2o
B B R0 Bz CEE FEEERRELRE (98l WHER. XM
S EE 2B 2 EHhETH L) .

T iRt BR L 12 QtheRETMr-HFAEREHEIWLL.
HeitE 7=, REERG ) KB, BERE-HICH B3 4.2.3 %Fﬁt\

K=s|ra (42 3)
v nETE A FRE L B RRAREEE Y IETo AR,
B RL. LToBEBEINTX- T 2 LIk

-164-



@ EEABIE R }z;wé%%am. R.8 PEEM £ R-0.25~ 3mm.
(b) BEARH B 3 8=30~50 v L I=.

¢y %&Bt (10~30mm)

(d) #HEETEHERY Q0/bs

e) MEREBEHF > bo

) FEHHEEER cm (m=3~4 t T<HELE)

(1) MR R

mc¥lZwd, 2RI UE,rNA R0 BELtH L.
m=2 C=224x107 . m=5 ¢ =237x10"
m=3 C=257x10" ,
m=a4a C =295x%x10",

(2) EmEMNER s KIE v BT 258K L #&

il

[l

FEENEREcoKMER. AS Kobayashi o FEX. BERas L 2.

ABB BT MR, K424, 4257 iy o
Ebhihs, Ae%z“m .

Ka=/ T J? E(ﬁ)> (42 4)
R&7 .

KB=Jrc_b(rE%—,) F(%)' W(R.8) (4.25)

Xa2251 ke ARBIMME FAI. It B k. 25 Ao TRl
WERONT. AR L smhoilint TR E L. KESTE £ T|la)1T#E- £

1. WG s Y. hipbinlzAsEToRRIBNER422410 &4
& 7.

i1 da b db
f:i C(aKata.b)™ fbi Clake@b )™ N (4.246)

3) 9 H3EE

gh SRS IRHE G TIERE £ BB L. LR R o B TR NFRE AN &
v LE. fia— 208 ( R LEIF) c—Eo RIS Y o R ELE L TNV
Rule (& >25 2 hailifo B8 sFatEM Wt Burk. 9005,

M99 ) < g gL 12kg/mme (Q=107)
Sag

-165-



R Mzakg/mm? ¢ L. R Lch . EMEEN €355 L. KRS
& Smax.=24 kg/mmt ¢ L 2. JCh NEBEAAT. ToT v ¥ neBz 2 B o
ol rERTH L REL. Ror.
b S | - 2205 2ok ) ok | Fx

fa-EoRIHEESS 0By L. —F D IUEITHNh B YR
B zalcHBEM TLE. | MBBo 28 ER0ETEC
BurEEEMH T Bt

. e . fao-Hzr ok LBoe Voxe Bk

rraii Ly 10® 10% L7

() $ofeaskitsL- 9 P18

ABRXERMR). T E®w) 2ot 2B ILRO 0FERER=025~ 3mm
9=30"~50" ¥ L f.
EE | twm= 10,20, 30
R &R TE; Qomn =15
bomm=1, 0.5

IR ET EHBA , Qo/be=0.25~5

BREHE S
SR200-2 4M7HEEEEIIATINATRRKEL Y K /z. |

RARLHEEXEN B REEH . NV Rle T U alriFsxr &
) 20 Kg/mm® & L .

nfER 4211 12T T & >R (o FR 00 -20" %ﬂ?z‘ Elﬁjaiz»@
RS F&E) sl 2 oRBREEFESIL. 200mmiEE 018y

473 HEBEKRR
HERRL. THoMc—E45.

@ BFEE B o282 mEsIve (M42.1)
b)) EMBE Rt BB 423705 S Nth(ERHER) <52 4FHI0F

(b)-| fZHIER m (B4.2.2)
(b2 EEHEREHE W/bo  (B423)
(b-3 Z@MB8HEEX b (R4.2.4)
(b)-4 *& /& t (@4.2.5)
(b)-5 REETWER R (B4.2.4)
(b-& ARERA 9 (Fa.2.7)

© S-NthliiRoSTHE L RBEo T (B4.2.8)

-166-



o) e 7e®E (Fs) vBBE (U) oE (B429)

T EREHoREBEF I EDMEHE S ( 24.210)
Ay BREBEY »IEHE ST ( M4.2.11)
( ¥$2 )

BEFZRBRTIr VA ARRBERR 0B Es EAE (H4.2 1284213

4.2 4. # #

@ BUHREL o HT50 i &7 2 § BiEHio R imo B39E R, 3852 %
o CX Logol=-1.94m-377 THUR > 1T h 5.
b) Mo —HoRRE(ET2ERRER T 2BEEUSZ 2 mo
EEa. HHfimsr ks G s Umhx ¢k,
) FH 15z 8RBT E L. HTr THY. 1=10mm ot o >F 63,
t=30mm & £ 0 SFY 1 BPLAa
(d) ZEmBFEI (q/bolw Qo/bo>3 o SR HARERIT 4 o FH (Nth)
3. Q=00 0BSvr B A
© P>9- JJ/L?;(bo)f;\O.SmmmEmsm%n‘m:. Imm o % N O K3
lsfv?«"z B 5.
£) rﬁmszf+$Eliéaﬂmﬁgﬁtﬁféﬁﬁm FEME (A
BAP V- Do b o FREFHE ) s INTRERS 2 2 (HEE T
EERE o, %ﬁé‘ffﬁ\m 35Y3 0 HEHTH2 ).
@) REABNIMF o BHOREBREG(Nth) 3. VoS o HF 01353
BUEE Lz 1Bk T, |
h AR R=0.25mm o F o HH 2. 05mm s AKF 0 F D0kl 2 BAE
VT WEETRT.
) Mo-Fofgk L i s ROEBE,REERTL3 T oBER W)
IX. M=385, bo=05mm, R=05mm. 64050 o ZBBTIFS 1 ITTAE.
) Ex40mmo BB IICH 20kghmt o BIEBSER S T 2I0h o R
LEST 3 um=385 0BA&. I 1 ETRAEEII1ILHE.

425 % E

FTEHEE 0 STERE R 3. WHEE PRSI BEREMRCRL. TaraR
A 3703TH 35, EOEEF L08R v Bt BRBT 220 FHG- T2 3
BRI oW H L. BRETA o Ex 0 B B3¢, 8By EX \RBE S 3.
W B T o HTS0 o Fo89ab e sty REAIL A . 8EEI /05 X
SR LEEEEST ALY PO - FE 0Smmic b 0T \E. Blo—H o kR

~167-




BLZEGEREIE:ERTZ. v WORRAE L A, ZoB Y USTEIR
*EHEBREH . BEFZIvErCcL LZ. BX(PY9 Dy bRI?
BRL. Xz 05mmFridiongdcanunr Xz i, |
R BEcHnT. BTE TR TR AL RS "r
%@mﬁmtniﬁﬁmﬁsTm@E%zégm\ﬁﬁ@ﬁ#ﬁd#@ﬂ(ﬁ
S ERrBITE 23 ) BREETSH B 2FEEX S,

3 Ex0moERET 7. 1T HofiBicL - TRRFLEE > (200mm)
KITRBTS.

2B ST

1) SR200-2 J475EEE FR . EWMFRHA

2) “Stress intensity factors for an elliptical crack under arditary normal
Loading” R.C.Shah and A.S. Kobayashi @ 1948 prepublication copy

3 FIEKEENH 3R, 1) 0 LI D ERAT
=h % : ERFLAWIE 28NS BhyF

4 EEHE. By BTz oaldPrBsRBRBoKE -V
7 #BER  BRPORE-SHE 4F1AEH

) . Fatigue Strength of welded Tubular joints with Various Stiffeners in
0f fshore Stvuctues” Susumu Teramoto, Masaaki Matoba and Tetsuro Kawasaki
(M.HI) : Offshore Techﬁlotogy Conference 1973

6 SRETREBL  TFRFOMGRE L EIREFET 5HR
BAETRIHE 5 SR109 BBAIMSFE RS

7 Stress intensity factors for an elliptical crack approaching the
surface of @ beam in bending” R.C. Shah and A.S.Kobayashi : Fifth
National Symposium on Fracture Mechanics (1471 )

8) SR200-2 47%EEE < L WA

9 BERMEE L LRREMTIWE (BEFHIE S48-5)

) oo EREHB B T55- 49 ( R¥EE)

n =ZEo &AM E T — 9  (ERZOREIH Hszﬁmﬁ,&ﬁ’ﬁ 4t)

2) BEo@PzH-BTET -9 (EFHILE S48-11)

3 BuoEBEH MEMts5 -y (BFHIE s48-11 f&)

14) " Fotigue crack propagation in weld metal and heat affected 3one materials
3.3 Moddox weLd.ng Institute @ 1969 )

15) Fot ique crack cvack propagation in steel weldments” F.V.Lawrence Jr and
W.H. Munse IIW Xill-646-72

-168-



miB oLttt 8

pr— R S.T Maddox n T#ELY '
\ TR | iy | 4 | BRI 0TS (o) WXERHAZ
2kl : OB BHRER] .y £ wpsima HLR (Go-dbrbigk)
o XK [ 3851065 385 10562 + (0, BS2490!
B (6a=51.5~525ky/m)
o 4Ni | 30007 3.01 ¥ 0.53 % £ BSITIQ

BN ARk(6ex~ 62 ~63kg/nt)

5083AL | 3.06 | \. 06T 1. . 15)
i -3 306119 F.V. Lawrence, Tr and W.H Munse ax®hdY)

=  HTS0 | 3.85 0642 | 3.85 % 0.587 o VIT R eV
® TaHMN-FiIMRa ¥
¢ ETHEELR
-5
3= C oo

i

O a8
g= -I0 C: —1.94m- 377 |(SR200-2 4TRAM'S
<, ™ \ /_Qﬂin;_'_..!'._ 2.0 0 LWL & ﬁi)

421 mEHELIZEN L1z MER mLive

- 169



wN 30! 2 0) 40l » 0 501 » Ol W0
7T T I, %)
(W02 &%) HWBONSeS e 3 WY EY 2IYR S o
| -
! 0 -
_ _ wu QH\\ t 1¢
2 M= ﬂw:ﬂs
| _mrﬁ_ dr S u, .!sté
SN N _m
0 ik |

-170-



| . FRA -0

; IR
T I =T oy

i i t =20mm

T = |

N s

1 ! : |
N T I _

0 i 2 3 4 Ao/,

'@ B4.2.3 ROLR B (10865128 R Y IKoks 8

L
1A aﬂﬁ*ﬁm
—— = m=3
m=3.85
. t = 10mm~20mm
. R=205wmm~ {wm
'\} 8=0°
T} -
0 1 -
0 0.5 1.0 1.5 bo Cww)

4.2.4 £ERE kKR 1232080 - F2 a5 U X xboo® T

-171~




ReHERF (F) 1.0v o~ 3148 USAGE FACTOR (T)

30.0

10.0

5.0

1.0

0.5

0.05

0.0t

1
I
|

be= 0.5 mm
BN
p- \
\ -3
N
M=y
e o e e t\-‘
10 20 30

mm ()

(4425 #M8 H otk ¢ BB t230aH P F22 iR B 0% E

-172-



B42¢ FMRB iRt RB 1230 T2 RB UM ER R T

o RBAC DB 0l
N% ; 'jti.__ m=3 ?
° | m=3.85

1O fem o b = Qeem ~ 20mm
0.8 ‘
0.6
0.4

0.2

0
0* 30° 60° 90° 8

427 Z2BEH ik tB R 133 Codi v 523 R isA 0a g

-173-




BN

OO0 X~ W

)

(%)

Bl m

0d

0¢

<0l y 0l : Ol
0 T ! “ A . : 0 LOn0=Ng
T T T T T TN
! I el o '
8ZYR _ T
OB (=0 LB NS edmamhﬁﬂ,n@% E_Tm\ M\HN \m
| " ﬁ“m__ g i on_ﬁ 4z
RN R ,%
¥ R ] m Wi = oq
A BE T Twaiggaoq p REREMIL
| | : ! wug) =0y ) )
e _ T T
T | HIE SRR
HiE. | Hinn S O S
b T N
: e | i _W_,“ _ m _, _ -
S e “._p:_.”- T
; S : " N B}
|...,| I " i ||Ir|.l
I - !
_”_f _ [N _ Aﬂ
__, ﬁ. _ m : L 1
‘;W maeows{ | At
U (ReIn S Sl o |
s wa 2007 e PR T i
WGy L (QE=8 i |
| :Em.ou._n_ Etbn& :
£-Lo(3m a3pun [y ) b1 US O o
b GO mew M% " .I..?w_!
I@;.n\\ﬂ.mlul Q,.ms.m_c m__ Wﬂ.ﬂ. ;_f “
o E T
T

or

-174-



100.0

50.0

10.0

ERRE B R - Mz a4 13372 USAGE FACTOR (T)

0.05

0.91

7r9-A5b%E ba

50¢t

ﬁbﬁ&?#ﬁ léao.sm ——— bo=05wa
c%ﬁﬂ =40°.50" — b =
2 MRS 0% lowm
4 = 10 mww ~ 20mm
/]
/ /
m=3.85
/ J ) \
/ Fyy-Do b LA
// S Wik

~—¥#H

SR 200-2
2K6 -1 44
4R 8 }o.sas

F AR

.0

2.0

)7177'?4}43 (Fs )

HM429 fohA%(F) vy USAGE FACTOR (1)

—=175-




R REX=EIILE

jr i : 5 1 l
: ! |
' Il'.)u: 054"" lwwn

{
j i )
| ]
. ; ,,7,,‘T__..___.._w.,,,, RS
o e e i
I
1
I

24210 ZELH KR EA T RokOE KRS

-176-



(mm) @

HALF  CRACK LENGTH

{Sse=20iq/mmt (NV. -4 Cokfly SFERRKIES)
t =25 mm CoRREBES (sk-200-2 avvgemw)
‘ mE # H® '
800 | ¢ 0°C_| BHEKAS '
s 0°C | Y- I prERy K
°© | -20°C ! #HKAS
s | Z20¢ | y7 oY kAR L
700
600
500 Hwm=5
400
300
200:
100
0 1 L 1 1 1 1 { L1 ] | 1 [ 1 1 |
0O 1 2 3 4 5 6 7 8 9 10 4t 12 13 14 15 16
6 17 18 NO. OF VOYAGES Ve (I year)

4211 BREK 0 ZEXSG T (Crgsk =10)

-177-



(lisd) B0 B T Tdee{ €12yl

9
o o 05 e o0,
LT
04
N
181
JAX r¥=T | = FHHGFDLT la
0b e.b.s % 0o, 0b e...oom 0f o0
nm “m
10 .mo_
éz r.
T e FEHW Je

.

() T EFF2WT U2

YA
ns..lv“
YY Oy 9% F% 62 ¥T oz vi U1 %0 M O
* M A A v T M Tt
s
101
N
e T, 451
U/ k=T
104
() ¥ -
yr oy 9t € BL V2 0% 9 0 9
— T ZJIC.._I
15
Lo. N
T )
HeE(F) W a
() 4 _
Yy Oy 9T Tt 8% ¥i 0t 91 %) ¥ 0
T FDJFEU.I_MﬁJ_
1S
] _o_ N
—_— — - PR, Lm—
HYLE(F) T _
(ww) o 4% -
yo W ¥y gy 9 LT 8L ¥Z 0T 91 ) € ¥ O
AN R = ey i R == T T
1 H I
. N
.o—z\a
o lel i
FHAL A

- 78—



5., ¥ 0 LB 115k 0 235

51 270.000DWT 7> 11 — (STRUTLESS TX) o MUER M4

5.1.1 d#

—f3iz TANKER ) FRIB 113 . Up-RiGHT ConpiTion 1= 0 5339 (R & 9
b TEHE £, Ko SR ERA N D BAn AT i 3§ wikdt
LMy NEWR TH Y,

Lol Hexd . o) fiftagt e THE I newhinpudda: o
ORI AR, R EYAEAANEERE o L TRV 3 2 B 5 001
N ARSHIIE HRB AKX oM E L. T ¥y 3 fiteNy 3, -
Rl | T 270000 DWT TANKER £ L. 9 2935 Base 2 14
L R el v BE A AR L R o BRRLRAGE 5t 0 0 B
E43% % Bey =3 3,

t] b A8 FviARit 9 Base ¢ 1L 3 Up-RignT ConpiTion 1= 72 B 3369+
FINTE =7 o T 28 oREITE: & i RN HiTrla o9 T A4AAEE 2
TR E T Y,

5.1.2 (XX
270,000 DNT OQiL TANKER
LxBxDxd= 321"0x 55."2 = 2'7.”0 x 2I.HO
AN : 2-LongITUDINAL BHe
VERTICAL MAIN SYSTEM, StruT 'L
CENTER Gir. tiL, HorIzONTAL Gir. %L
CLASS LLoyps ReGiSTER ofF SHIPPING

5.1.3 St R4 At ¥ T %

QIR0 & NI

KR o Lrtno 5 o 5@t c T M 589 25 0 CAsE (2~ 11T K,
@ DRAFT=0.3D : CenTER Tank Fu | WinGg Tank EmpTy

by DRAFT=0.3D : CenTER Tank EMPTY , WinGg TaNk Fucc

1749~



@) 3% F
() /*\‘I'J 0 ZFE LoapiNg ConpITIONS % & v f—%{—";f:ﬁv %44 vz A ifL\‘ .

# EIK L, M 2 ConpiTiONS 1= 7~ ] kAR R gk 1) 1S @
W3t o 2 i g 0B B K 0 Lz Trans. Rina

v b Er s AR T Teans. Rna 0 ¥ @ FE MR 1) R EXK
w3,

& BEAF BR3P 4 Tane Lenath C112™ 2% & U A E Rt v Fieh o
Loaping ConDITIONS 22 > 71 3R fuF.EMIE &) Teans. RiNg 2
NEFnD, |

514 #Hig%

@51 1¢s@M5 1.4t eqrid, Ao 1.1 a0 @S5.1.213,
AMANFEFE M & 3R RE T,

B 51.3 A 5. 1.4, A M4 a3 L/F.EMut 33t ske 73,

Brba i oF v Ry ER 5 h a5 Trans. Ringo@# 2 A7) =20 1
EILN 2@ Y o2t B iR F Ay N E Eedd 3 oz R 1t 7y,

() Center Tank Fuee WiNg TANK EmpTyY

¥ dF.EM. 3 R, FEM,
BoTtoM TrRANS. v CENTER TANk 16.3 “Yom? 1 6.2 ¥
Bottom TrRANs. INn WinG Tank (2.2 13.6
VERTICAL WeB 12.8 13.1
Sipe  TRANS. — -
Deck Trans. in CeENTER TanNk 12.1 12.0
Deck TrANs. 1n Wina Tank 6.2 6.8

2) Center Tank EmpTY, WiNG Tank Furt

¥ &F.E.M 3.8 #%F EM
BorToM TRANS. v CENTER TANK 8.3 Yam 8.5 %
BortoM TrANs. in WiNG TANK 18.1 1.1
VERTICAL WEB 10. 2 13.2
Sipe Trans. q. 13.3
Deck TrANS. INn CENTER TankK 7. 9 8.3
Deck Trans. IN WiNG TANK 18. b 19.3

MG oFERNS Ry e VSRS,
ORAGHR TR e @tE cUF T RS,
drFR A g v 7 o T @S v o —ET LT3,

-180-



5.1.5 At o 18431 &

K nitB ¢ & — |l oaping ConpiTioNs 125 <> 12X 3 — % 9 Ry 3)Eh
Mpn st Snh, ApHaB T L 580 kN o R¥HE L F® FE,

M=y 318 L L%L%Tjé—)ﬁ;;ﬂ ple ¥ d 3 e oLt AL BRI E oNEM

I o ntihs Am s AR B RDNED K mS a1 -
7 E{EF 5T T h 3,

-181-



o e e —— —
N by .
I m Ao
ah B =
4] i i : EW Y
N 3
N

T9-

V{128

i et sy . o
Dlass. Sew. ot A v £ i (1 /— Nho=g

VA
NS “
N E) o
A < 1
2
T AN
- = %
i 3 v e iy
PN NS NS e el

S ——

(A5.1.1] NorMAL STRESS oF FAcE Puate BY 2D FE.M
C CeENTER Fuut., Wing EmeTy )

.

e Y - —

py i\ N\ T

x 2 N3
M k

T P | AT

.'.g',q.k, %

H (5
. v N
1 AN i3 it
el 1] -||1 < "y
L e N
A A L “‘w\ : A
T B W
. :‘.& 4
. &t w
e NG N
H i

(®5.1.2) NormarL STRESS ofF Face P.ate BY 2D FEM
C CENTER EMPTY, WIiNG FuLc)

-182-



_——
™ 7 et
,
'
LN

& ) &
s \-.- o
.h' et~ B
“

(85.1.3) NormAL STRESS of Face Pate BY 3D FE.M
( CENTER FuiL, WiNG EmepTY)

1
+F

LITATY

.ﬂ”

L£=0- 8D

CF~.re)

(B 5.1.4) NormaL Stress oF Face Rate By 3D F E.M.
¢ CENTER EMPTY, Wina Fulc)

-183-



5.2 WAL 0 B A F R

RRP o MARFEL g 3T 7 VAT EWE N R NIy E )
HopBsrl )X 2 LEF 2, o HA r iR EBF-HET &
Hrd HAKr 5 T0 LkFAGE, K5 TLAKFEMHR, v 35T
TaE G oG AL b WRSHE - R oM Tr 5 TH 3000
TEEe v AN B A BTHY HEThoMBELST I NF S D,

Ah Fx boEET Y Posaty IoE 4. SREPATES I
I %%%@%%ffwuibﬂM$ﬂ~%ﬁwﬂu5&1»5.Mffﬁ.
S hSREBaEFLEZRBP AN L HA KK tHIL. AEL LT
Bl AL AR LN : 2hreMd B bERLodREIT) Lk
L g b,

WL T dibLT LFFMeofAdEkLe - TEBM LT B ETF
Rtk to@oxt g RlofidEd cobwb 7, x 2 JER) o T
W3 (5.3) FAB T Lk, '

521 HEA KA

wppr L7 gAMBIEE b e XFoWTHE I - RELE K
#‘4’?;,73—_.‘%4‘2 25, —Ape - m)if./,g nH T8 ?%%P'n DAY EERT VK
LTHEA WL GAKLEAF 0B R s LTI R AL 2 IL27
¢ @52l s TEHEFEAT VAT EL L .

LxB D rdpt = 3/Lrsd-8 2645205

¥y N @y ﬂ ¥
¥ % ¥ & § &
/ ] ~ ve |2 { ;:,; ,
.4 5 % ¥ 4

¢ 52, 8 M)
521 FHETEM

5.2 2 REAHF

BEE N BITE L YR T 00D, AP oMb EA 0 LRAR
s v ARSI mEK KR L L.

HEAFANT e TR TH 2.

-184-



& K 5 d=10.0m (9 2 f KEE)
L 1 V= 0.8k (Vg =017
b & s o3 =

x5 5 H = 10.0m

Lo FH);  45° ohE (F522%B)

RoAI L2 RIL T=0nkg (Kol
Lok BAYAETHHA) A HRAE  B527 ThiedEAR
ko EBr) ANEXEANRY 523
wAd. B, dvo gL JRAE o 1A BEKEW S 2wk R HE
ARLTo b,

~—_2/0 (iR RN
10,0 (B TRRED _ER.B2BHDP

@623 XEAR (FAE +EAUKE)

-185-



523 #iho s il
OIS FBE e T A
HAIFs 243 Fd e ARBROFERS - BE LT
T2 B, AR B
o H Y. Ak A
BB 2y B &
7 s B AL € F
£ e, F2 Ry o]
S HARE 0 » ¢t H -
L) TH k. (7
IR A B A N Ve
;-2 pnb2vA
mi#ﬁ!ﬂi o BT,
g5zt h42zy -
Zodf i~ &0 4. k)

e WA ]
D e H B0 mB D524 FEHBIBEHF LT
b Fkaxvzaty
28R T Y 7o rzHApEL AR
rAbEL ) OLE L,

AR L5228 THEAFE i’@ﬂluf%’ i v #%0
moFkFozy -R1Hd HESL7 )
Avis, TRHT o9 2APIBLTHD
2T, LFTRBAD H v o 7;%&11«. B! s 25 _j}ﬂh’ﬂ‘]-}imﬁ;}f\
b AEBR LT B,

»LKFEeMTBeT

S A BT
YRR AT L EE N
Hhvst, e LIRF EM
HHhoxs A5 2
érF A4, k. TH
BRI S TR ik
A 5o Led7 R
LU b2 R 7
25 brr bl
P 526 ITAhFEMHFETL

w w

-186-



i%}*d‘ﬁﬁ%?&ﬁﬁﬁ(#&,?&ﬁw%ﬂ%&)i%TﬁA@ﬂ
CLBe e FEMHB TR BIHAE o 1Y AR L . FF T - 2%
ol BE v 1SS RS LRl—1H b,

5.2.4 B

xﬁ+w%75_%Q%Qtfwki$F6M£%¢n74;]7;/5y
z =y -7 Lfﬂﬁﬁﬂﬁ”ﬁéifmﬁﬁ%ﬁsz.?n. 0. F kb A
EA5z2 8Tt AL, Aleghyrhd. AR ARSEREL |
b7 ABRTCABALFF T v e b aTha. s 5 Kr et o
oL LRy )kt sEa s RIE 0 LI PRA) &
FEH RER TLTTN oA et E L. T BaT. g
rd. TRE$ v BERAR< o TopgdET«3 L 1. 5.

529 3. BHAELORANL L& ph o HAKRE o HkT B0 Bl »
FoDRETL V0 THD, 30 N92L 72 JodEalTe 2 vity
> kdb e ToAWy ks 21 vaT.

Sk b g ¥Rk, FAPI s AKFEMa B RS 0 ) h o M
iLfﬁﬂ.ﬁﬁ?ﬁ%ff.%%mjffﬂnﬁﬁﬁﬂd,%Q%ani
MBETCEDE b 0o THRT 2240 L Ebilo,

b
4 .
biLLIK ,.._r.__ L e, K __,ivfc:o_._):x e _:«; O.TK o _ e e Tk 1‘§FEM
| | ‘I‘ 5 ¥BE » i -+t
o | - j F
" \ u)?ﬁ(ﬁ
E %-:::—‘ H“\v_‘___*___‘ﬁ_'_ﬁ s
4 . Tk — . —
/2 LA AN e evEis ol T e
_Iw
% - i e LM);,
. iR
£ /
oz /

527 ERYrIANT 2 Hh» 5% 2

-l87-



oen ; Ei¥x

S CP s R 3 N
% % c_uqc._g_ee;_ﬁ % CD%M _F

.._.I/
_wpz_.m:u./
A . & o, EVC A | . & I ‘1.#
]._ acv‘vrﬂh L e . €. 0. TR oo TRl c.o TR . P FEM%
AT SN BN [, TR— ! m

P T GewaRD
& [l S T T T T T T T T e T i
L L8 SHEL i
IE
LGl BHD-
" o I '
x I . |
F AN I ST ¥, Ty
1 R ————
e L
* _.?JQEJ!"ELL./
- Y A 4
B528 AkFrirg oHRs BITEY
. , 3 Mo L
L m‘cﬁo;_f‘ﬂ Nac -‘a- T , wc‘fq-_rﬂ- __:c;-_e;,t!‘!_-‘_a;_ or._-p;,,r'( ._a!
Q o ol §i- T
3 T
i 3 3 S 3 3
s

u: \\ _ig)&’f-‘# //”.//

£ ] T R — S e P L

T e T T e - L

e el

- T i

”‘l:.‘o‘ rA ., | NZ f . ”;, g T 1 Aﬂ;’. 3. F o __}_ ’f-zﬂ T
5 ' Q y b
§ § 3 3
%4 0
“1 //’/ o, iskreMItR
] o
* \ #REF e i
- \ ‘/./' =
r2 -‘“\“u,ﬁ__‘_'__ e - el ) f./ -
b | T — =t L
» | L RNEF S L

Ns5.29 HETEE3hH (pHo L ad LD

- 188~



' .

%521

2

.4@,)"&’\{2 & H €MD

K72b 7 v 7% kol ok

¥ x5 L FHK L.BHD k8. LBHD [ k#E. 5.5 | EH. 5.5,
K Y = 58. zo 57, z7 s4. 90 5|, z8
| g ¥ ik M1 <02 =

TEFEM ‘ o 5g. v7 5&. 50 cz.09

T ;s%zm <8}  40.89 58.26 55, 30 49.77
* |8 A5 48.37 -— 4339 —
; A FEM PIRE ) 4913 - 44. 18 «—
-ﬂcﬁﬁ} <B> 43. 80 +« 47. Zo -—

gf 1T Lt
g !
I I
< } ,9?' !
) | ol
3
= L S
B mM£J
4 ¥ 3
v 3 ¥
3 3 3
IR
),

B

-189-

| FrIRAMES BEKEBEW T ontA BB v AL AL
B oy -24% HELO-HF L TH

i

S

Zo R AAL L
3 L'Fﬁﬁ’]”’ﬂfi‘}, 15 M7 LN DL
2k # L L. J e TeNZ RFKY T bR D



53 FoF s CARECEERERCRIETHIFIo 0T

TSR URIEESF e EI Rk WEEFWH 2T 2itbnt v 38, X
ME I HE SRR T AT T 3Btz BRI o MERKRE 2 1), 20
LI HBE I TR eMERSKFE IS 2y Lt bnrng prE &
B RF LS Ten 9 7, BERYE k8530 r JIERL, wbp Ty
¥ RELET 3. 2o
3, ¥ 2 ERBEDL

DK, DK
T % AR 2 AT R g Y
-~ REEIFo AR L _ =>
7w ?;{iaﬂ.ﬁf(’% ORG A 1L B BOTTOM BOTTOM
(b)

NTroRETH L ) . .
BL 1P @KMATe> 531 7% 7 IR
TP ], I EIRE
Bobt—snox7ui¥io AL TG FEYL 27 As
SEWNY T3 ERRIgudY, Lo Tcw o3 FAL) BT Lo RRIF
INs, —o s 7 HRMP I Ty ¥ e 3 FIE B CE iy 7 7
RY vy olRNaX—FS—enTHET 3.
§-3-1 KRR
R e BT o BGEFeA VI oA ¥R T 2 (BEAELR),
(xB*DrxA = 325 % 53" x 283 »z205"
R 153 fwstn
B A FRP VI CCHNEEAN T ) R Y AN

5-3-2 BV}

Tito “c X BPAY T o WFROAETRRE Y HiE s 3 LBE
BABLERw, trnvicssimioBEoE e, IniFRE L@
BiE e e Ve FRIE 25 F 2T .

O HE £

(@) FRITIKEE

PR N kT 2.

(v) K

EHELRTER 0 L7 v T H L 3N T3, TR DIdENT R
7u7w%yfuxbi@iw:f%nmﬁyﬁmmﬁOrﬂf*&M&j
5@ﬁawm6?,%fuﬁwnn%wiﬁmﬁoﬂﬁw(nzcwiﬁ®

LEFILLTRIE I WA EH LS.

() HEA M BT L 1cF Ly ] 3.

-190-



’ .

() Hof @ BITF D100 By T ML BKT 3.
(B$-3-2488)
i) G NKo WEEBTE M o MB % 2>,
Fhoo B a28mtra,
(0 #BEGKE 3 Ex
XBDKUENONTe9 cBUTECF), Bo
FTRBENF LI Lon T 3 airEAK
EeR e ¥k f3,
@) WoTE 1tk sFRE D
o & )T MIRLTIIFERE 2 6 KT KW pS 290535 5, %
TR T 2 0 e BB o 3. YR E T 1B,

i1 &

B 532 Ro K

% = foealwetre,y (5-3.0
FEEIN 4 = fwa(wet+ £y) S (5e3-2)
friafEn b= faces{wt+ ) T (603-3)

Sz, wcrHo 48 BRI
G, . You: BIBEUK 0 K IR
€y by by * SR T 2 ALKE B
¢4 b SBEK T o BERIL2 212 F L
Ko WA iRy R LRBT > BEL/R S <7 2 87y
L7Fs it BEAAS I3 E NIRRT LT,
() HENL I 3387 M0 4,

it

$= V. B an ¥ (83
o, A Nmo ML 4
1 EF
) Mo BErzice s e 4,
MPLEErn o PN oty B ow R

K3y el 72,
Fo= ¢ FBE-Y)
e W TR P " ) s.3-3 PpEnicral¥s Moo
FAN VRS AR
(5:34) AL AL
fo= — B -3 i, cea (b £ e (5305)

o DHR I E s34 0 &8 7 10Tsd,
(i) BEBENo Wik ¥ s E0MEN ¢,
Bs3te

-191-



%u}«"“}’%BL
Ton, X RERPERSK L
LB 2ok

1.
(320 LA N~L
%= —;-"Bz,ng};‘m(wﬁu—é*)

_ : - & 3-8)
W LreEro e ERTAENY
R a Bl e s FMEN $8

%\J,='jgf—8;},
(5.3-3) AN L,
33=-~—;—‘Bwéym.céw(%t+ £ - (531)
fy0 29 FI & Fp2 B9 B & L,
v & ¥
WM ()~ Gho E 5 X uy B e 3 ¥l
2y 2B 22N b RS 2 TILKSS
L3,

o
P= ot b FT %y !‘ | :j
- VB - ig;sw’;[%%q)w(wevfg | | —
 Lhntra e b £+ Lot (Wt +£,)] . Lo
L
o (e P
) 7., % 7 o8B, HE 7
? ' % -/}" 9/’?\ E ZT; 3, A‘;j--?fiz ﬁ 3L }EF) @535%5%%”—"7"#"21/-;5;”&;3
OHs TRy T FERE 2 7 5 BT @

2 S IWKJE 0 £ & CUIRTEE @ U e ToAlohl 1 nk 3 Hoa g (FigeE 3 X7
Kirge], Deli)oZErenys v, ' :
=) ?]':#E’- 71 )
Bs3s) ok 71.ERoBELEEG &7 F @ISR T P2,
o e e BT 3 BRI
Py fpnivc-4a@®
WEvEn jv—a®
FESIS I AR E 278 Mo N,
KRR L EPp T - 4
PIKIBEE v B T B — 4GB
A SURAVAR'Z o2 PN
Ty, B WE XE— ) P I BEY I T ERANRRS 3R]

-192-



tEe 7w

g

¥ 5 3.4

-193-



7l eE .
SR NATE

o IR 7B €D @R E 531 GERIENYZ020f
LW TERY Ty X T2 Ke T | CAETRmH Ao &
o RB ety ME 102k ]
i1 B ho D 5560907 FBo| BHkaHETEH

e \ . N e SR 2£ 31799 T
poreky, ©- L@ B o3 2000@ B8 | &I AR B
S SNORR B0 T

SREATT e SR NRBRT LRI PO AT
S mteloko  |BATIAN 9 AualR

Vo iR KR &2, %j R BFER o K F iR R
¥rival

2wy, %1%
Dwdo g T 5.
e B E g Iy E L7

4 K
SICRR=TECRECRECAINS

wZ@szod) ¥F Bk %)
B nfiun. "l.‘
PRNEs Sik g Dptial ApRHEHT o O HE SR
R¥SkNTOlokn  |BFERI9Is%u
533 FEBE
6 HE

Mrmo A | ABEMLEE AL ERYY. AT ) g PR ALE 1 B
5%4?%@73@&{:}?%&3?@07}1&ﬂ?p)oﬁﬁ?@i@ £.3.7 WLAT . o %5,
teolt, FlEe ¥ 7 LR p ABIFFRY BB T 3N T B,

Fouza By BRI kS e, et XHBE3EILAT .

Yoo B icE 3EPWEN K7 2T Blbko A% By @539 <77 .

532 (NPT ENTLE T D sgoKE AT 2B 539 9 IKETE o = P 7
s ¥ S 7o RECTIHET R TD 3., SRR R TN RS, S S

@ 9 ¥ Kyt 7R 7o EME

NrERntFE g2 Bs- 305 wet=in/z0 £ X 95T AL Y% B
vl ZKEPw o T 2o MEPST CAKICBEQG] EY S wt=T0 x0T E
y ezl o $ &7 VI ML 1 - s®, ® 8% O R 7L R R R
o3 10X 7 1<l 7 Tzl 20 BB Twet=T 2 BB -4 o T
BEEL T 7 Y ot ® Do TcirF o PHORY = 3) e -a®
v@akh#@ﬁwxwwa®&@@ﬁb#@izinéb@slma$?
i, o Ty X IRER Y 7 PR 77“@§dyiu7;%,

& 7., ¥ rweEst 7y AN 270 HEBRA

Bosizr 75y %y s s firEswt=3rz 923 HRE, tOR

-194-




szt | ozstl] oswl] pest | oeul|

AF

./\‘1_/

Ny
3 No '/ N}K‘

-l .
Noxs Né@ Neg
. : // ‘\ P

A

2 77 BeE®

(4) No3 %7 %R

o 10 20 30wt
)

H | i i i

A

(c) No 2 7;7 [‘PK

(H Nes 577K

MEAT R REDNEDS (BERET EEIE)

—195-



NN NI
NN A
N\ N\
P A
\ . "
\K A\ \

) oy LEwi<Enk o h



PRZLE v LA TETT T SR




% |

|

f

‘/“\

—
3
W
N
l\ — _
‘ 3,
v TN
o N *

e
\\ X
| .

i

i

|
\\?

¥
N
\[ ‘
Ny
\
N

Wit ET e

:




Lol

e r

[P0 |—

te |

& |

70

&0 |

e

®9 1ot (wet=Tra 22)

¢ ) me#(@:b—na) v\g)

P | T TR RS B S R

A |

Ness:Z L Newszz L Nesgiz |

Nea 87 J; Np. i 57 _J

s,

B 5500 SRl

-2 48 §
I % (weto

241 (,Ap"m = Sx
- 2

i ‘” gt\a
s @1’ %

22

i 12.3™"

g r

I+ 1 '
r .

= 4.0™™

(e -

g \ @z@o)r_’b"f‘ﬂ/& {toet= 3Nz ned)

&

“ 1 @b?f_’.bi‘f‘?%_(u)gtamObl)

G) =@ otz (et=TLoe2)
- " N
NI /

o AL SRS REL R B A AR S A TS L AL A A T

L Nessip | Newszy | Nesjus | Neasiz | Nelli] i

Bss2 7,473 FUE

- 199



KB FHC— RV A2z z3 X+ Y SR —RER T o B 3,
S b7y R ST W) AL, Y Be3s AT I GAFTL

¥L, 2hlXr 2R 1:F
T vERIILz L2252

|

Yphe 142D &70

3640 :
5. 1 W“;'_—-———%.%I —%@Jfﬂ%‘}
oL TR LN b ~
Teb 7 R) L 7TEM R . B |
RA TRy 2702 z o
METR AT L HS S 12 g Y |
FT. o507, 87 )
cERL VRN TN . S
RN B BRI 21 R 3
PR L Fyfmm®, 7 7" 0 2 hL_ 5{ | T s
! z - :b — == |+-0 "

TR A 2 Ter T2 03 kg o Xose) L$osq| | 1360 Y
9 K== TH>s 22 p'8) s e i
Py 6313 2,570 83 b7 >0

DATHURSA TR ET 1

® @M <313k, © BHIYEA
icj ]E l N

_ |

]
[{I— T —
=

e s K A

) EATAERARY T

11111

|
b VI neRny

D) 63018 2,407 ED VIR T RO,

-200-



§-3-4 BB

MEIERT & 7 (K 2 L L RGERsA L v o — %, o
W1y X TRESBERE R ETYE N CORE T 2 LRE LT
TIupms o b2 BITA B 21200 BRI T HESE T L By B
HP AT T SRk R 7., ¥ icE s ERNE e Vit 0
Gy AN YO N e R, b o BRORNRN EWH 9 BR A 27
WﬂﬁHﬂJ)7$?@Khﬂﬂﬁﬂﬁﬁﬁ@mﬂ%¢%X’ff?bﬁ/5
FIRETe = 2 p¥08 5 T2,

% & XFK

D igmAk-— - xkAM- - AT BiEE
Y 055 R B8 w e IF R E v B REKIE 2 & ORIRE 1< T 2
Bt ¥ BFEmy HpXEFI21 T HRKILR

-201-



5.4 #EEN-7L > T AL

ﬁ”ﬂ%iﬁi@f‘" H U LI L, % 0 BRHER FIFT T 3R s kT, WK
Hof»Fmaos 7o 37 AN o KA REMITSRXBTH 3, Ho5, 3T

L v 94 70 a @588 o 35 1 PR L 7 1w, BIPEY » S ELABY rIRAARIT s BB v L
REAE ARBMIE. KA T BT H 3 e HF LS b 3. ToEH

TR, F TSR R BLITT 3 AEHEN, AR r - TE 3ESEGE 194 - 1K
L, *oX B AmEr s vBELEEMETHT > 2 5w ETH 3, 2 hEE
BTk EIT T 3R b A FH 7m0 3 Ay LT T FMERIPREA -®T 3+ —
L R T ad aMR L E L R,

5.4.1 Ki 2 7ot RS

SO AT, BAE AR L IEHEE:IHE L. o HE S F -
T EFREBRBIPP LTI RY OREBLRKSRT TENR 3 —EB: T2 I8
T iR M3 WEWYT, KF| L T, 2% ad 35 70077027 3 o 55N
w340 T 3,

) JrAREHET s 5w KESFITE

KRE, RE AAH. AETC I NI A -7l T3 03RETCEFL
N - R s e 7. ARRBIRTF o BRER. TESR. MTETA4F. EHE
MKESHFE T CER M 3,

(@) HiEgbtr

Wiko - (BEL G L3y > 7K ) TR LT pAPEERIT L
TR 5., 2 oa%hA TEEIITIANIICaLELS A UMFEI LT HFA, T
NS ETHEES LM b 3EAFE i TIFEPMoBLE o RTEFE LTS
<.

G 7 oo R B FGTE

3T EHL LR ABREL, @ITRECRHFEZCHRT ZXM@BREFH
FTrEs#H23, 3R@IHETEL r  RIBBIPIHE c0h 2 5N 2EFN
t OO ESERAS K 3. L3z, AHEE4E B 0 IIELE 0 0EL,
(DTHE A 5> bz w30 Do REFAEA L L T4 3.

@) FErEEAT

3G TH Y h R oo oz SEER o AR T - 7 A SRR
T ou . R U a5 R ox i Heg Ee R & 3,

5472 A2 FaIlzmT3FFHBE

ME D BT 700 B RET AR rw 72027 7 6 0Figr 0~ 1220
TE, BERALETRI G S0 3 aRBA A3, BEIT

() %3 <anFEr-2n-vz HMEFC LIRS EHACHET IR,

-202~



..

o MEE s e FoLL L EYFR
2 FRUEBETIRTEIoELHLF
(> K FFITEE 6 R Yoy A dpioa i

T g

3@ 2 ow T,

%o EnHmiLaTEH 3,

wmoF s L < BhEE T 3.
FEREBE MMM KD 5 W EBHE T,

HARPrBro AR L CEEMEINESTH ). 3+ X8 R 3 HEME 118

EBARGRIEP oL o TR BHS, T

NBTEz b e 3. RAHFE R I, HRkErXBRkEomE XL

HhwEn S n R

@)% K

£ 5.4, 1

o ERE A 3R oM I

BEPIX 0 S 77 L 3EI N T A
O FrEEFTL
542065778530

k

T orhs, BS54 F VIS .
n FESRYSER LB RNF RS

i 3.

o RATHEERW

FE s e
K%,

ROMHES T
PHIPoME 2
MUSEul L Rb D,

LI R RIIr

ki35,

?%&frﬁi a7 ‘_—53-7}\}5_ r ‘E%‘U?}\E_ Yo F A

gy L - wirdEy L 7EpEEL R LR EF oL T

-

23

> > A H RS

\

I (FH b s A ) BLE x W L AT T

wtRE L. L oM E
F S BEHE Nmb
@ HEEY

EEHE (GTE &P YA - 28 > 7 ER)
0.52 ( AN TR E ). RE

T Musk, AL =

?

E

> A3
Yo ¥ 3.

T

10mo BERIEF (Fy=0.2) o REBHE

FHE LR,
(3) FHHEAX

-203-

o HES R

T TR N E
T 1 I
- L T
- b &
F. 0 1 V4 3 4
1,253 Seclion
1 et
I TR
! Gkl
' Fip e F
| ETSINY
t
&
M5.4.2 HEEF



Lﬁ@%ﬁfihﬁ%F;>Kﬁinﬁﬁ5ﬂiﬁ$ﬁ;wm%ﬁinrs
7 o — RiEso TEpoPlEE S5 4 31357,

;meoﬁﬁﬁiu.%m#ﬂﬁEEM$zzﬁﬁtﬁﬁé¢mnmE@5
A4 FT. MARTRI, BFER®BARRE . T 03 A e TR . RSN
ErBU@EMANEN - REKA ATV I,

1R, mRpomAEoMEMSE 45 ETRT. NI e FHETI Y oo FAERA
AT LT VDD R,

WEnss . HEAERr L TASIIERERE. LA ERRHTER
e, Rt AR o m T ITAEBT T ERT 2T HopHBEmo F LTt EER
ANEUD, - o> TEET AERRL TG T hATS F A BRSO
FR e LTI, QERRNBBE L AN EF X L AIT T B B RA. A 3o
m~@—mﬂmiEW7T$ﬁﬂfﬂﬁﬁﬁ£%1L\m¥ﬁ7~71¥ﬁﬁ
ffﬁ@qiﬁ@mﬂﬁiﬁK&f%b?ﬁEﬂ?iems,Lrb,@%n
ik g, EHE e - A AT 3 x . HoSHREATS LS nEEa VR L T3,
LA, T, )2 y@oMiEELr F - 27707 7 & TR L T H T AR
plevsion Up b L ¢, E3ZoMA o BEAEE - TT <2k LT 3.

SE

(s

®Ss 43 XipokEE®R

-204-



L@ (ZH)Y AL ¥dh SYSR

55
o
....... 4.-1’ “.lll"ll'
N -
A Y
Uz N, 2 N/ Q
.I/\\/ ' Y T
\ ‘/\'
\ I
\ ’
/ /
L) \\
\ /
e
b\unae e % s
A Y /
N s v .
S’ 1.0

MY O(2w) L ACdd

<
ta )

U7

pl] e

Fa 7

¥m

*m

t

py

LY D gHo —92 e 4.2 ()

Ay ke

YE YA =Y
LAY T 7 L 2T Rg85 (g)

B

1% o 1 o

L




55 WHRGEOHEILLBREE
ﬁﬁﬁﬁﬁﬁﬁmékmféuoﬂfﬁb@ﬁﬁi@ﬁ%ﬁﬁﬂénto:n%wﬁﬁmﬁﬂ
T%kbﬁﬁﬁ@#ﬂﬁﬁ&EEﬁ%KﬂT%%ﬁﬁﬁ@éﬂ-ﬁﬁﬂﬁwfﬁﬁﬁﬁiﬁmi
a%ﬁmmﬁﬂMfudaanwemm%ﬁﬁmenfmaogtﬁﬁu%ﬁ&bf@&ﬁﬁ
E@&%ﬁ%b%ﬂ-é%KﬁﬁiﬁﬁTétwu&E-ﬁ%ﬁﬁ@ﬁ%ﬁﬁ&%nfméo
ﬁ&~ﬁmﬁé£<mmgnfvaﬂﬁ%ﬁc;aﬁﬁﬂmuk%mmx5?&50ifﬁ%
ﬁ*uﬁnéﬁﬁﬁﬁﬁﬁtﬁﬁiﬁﬁimﬁﬁaﬁiU,ﬁ¢§ﬁ®%ﬁ%%%%vfﬁﬁi
Eﬂﬁﬁﬁéﬁﬁﬁﬁiﬁﬁb:ﬂ%mmgtﬁﬁm%ﬁ%ﬁwz&ahwt&ﬁﬂﬁméﬁb
rﬁ%ﬁﬁmwﬁ%ﬁ%%ﬁwt&-Eﬁcbmbﬁﬁ@%ﬁﬁﬁ%mwégfﬁﬂﬁﬁmﬁﬁ
%Eﬁ%*méumm:@&%%Mﬁﬁﬁufmﬂ%ﬁ%ﬁkmﬁﬁﬁ%ﬁwmﬁ%ibﬁ&@
ﬁﬁﬁﬁ&ﬁmofwéo:@;5&ﬁ&m%ﬁ®ﬁk%%ﬁ&ﬂﬁb1m%awﬁﬁ%?mé
ﬁ%kﬁﬁ%ﬁibfué:&mt%ﬁﬁﬁﬁﬁ@&%%ﬂﬁ@%ﬁﬁﬁiwﬁhmﬁwmgﬁ
$ﬁmﬁ%@@¢atwﬂﬁ#ﬁﬁma%ﬁnmorﬁU%%tm%ﬁ%ﬁm:ntﬁot%%
Tﬁ&%&ﬁﬁbfmémﬁﬁﬁﬁﬁﬁtﬁ(Eﬁﬁﬁéﬁﬁﬂﬁwaﬁn,%E.ﬁ%ﬁﬁ
%@%ﬁﬁﬁ&ﬁ%ﬂﬁbfwéwéﬁm%~ﬁﬁmw1éa%§ﬁ&5ﬁﬁﬂmm@mw@ﬁ)
o THHAE Sk U AR AHEE L S CEBEN RS THAMAT 258
Ud%Avb@5&ﬁﬁﬁﬁﬁ&ﬁﬁwmmﬁ%ﬁﬂﬁ%%%btb—awvz%Auiaﬂﬁ
ﬁﬁ%taéw.:ngfiﬁénmwOmkéﬁﬂmm,%ﬁ%ﬁ-ﬁﬁﬁﬁﬁtM&mﬁﬁ
SFar S A HREICA I CHARTERMYES S S cied Do
::ﬁﬁif%ZﬁTﬁ&ﬁﬁﬁ%@tovfﬁﬁiﬁmﬁﬁéﬁmm%@ﬁﬁﬁE@&ﬁc
B aElr L TwapHALE,
B TRV ESY TEFET S,
Fn: 7L — F¥ T I s
L DK & o I HAE MRS
CIREHBREER

-206-




20 |
s
AN
O
}._
10
5.5:1
20
=
@ AN
(@]
'_..

Fn=0.15 S8S.=7W>

— W.L.

Long -Term Distributions of Hydrodynamic Pressure
on the Ship Hull Surface in the North Atlantic

Fn = 0.15 MIDSHIP

— W.L.
----- BILGE
—-— BOTTOM

~—

— -~ -
| | ! ] J [ ——

-8 -7 -6 -5 -4 -3 -2 -1 O
“‘“—*‘"LogloQ

B 552 Long-Term Distributions of Hydrodynamic Pressure

on the Ship Hull Surface in the North Atlantic

-207-



Fn=0.10 S.5=7%

— WL

/0] FE N — BILGE
s —— BOTTOM
,_ \\\

101

O ! 1 ;

8 -7 -6 -5 -4 -3 -2 -1 0
— Logy Q

N 553 Long -Term Distributions of Hydrodynamic Pressure
on the Ship Hull Surface in the North Atlantic

Fn=0.10 MIDSHIP

, — W.L.
RN BILGE
= —-— BOTTOM

>
O
i._

_-—_‘———_ —
O | | | | | [ — i)

-8 -7 -6 -5 -4 -3 -2 -1 0
— Log,p Q

5-5-4 Long-Term Distributions of Hydrodynamic Pressure |

on the Ship Hull Surface in the North Atlantic

~208~



SS=7 V2 SECTION Fn=0.15
HEAD WAVE CONDITION
WAVE HEIGHT =12 M A=

B 555 Pressure Distributions at Time Intervals of Te/g
during an Encountered Period in Regular Waves

55=7 15 SECTION Fr=0.15
BOW WAVE CONDITION
WAVE HEIGHT =12 M ~N=1

107° 31548
) -/wT/z I
9]

_ /6
/ 2/6

5.56 Pressure Distributions at Time Intervals of ¢/
during an Encountered Period in Regular Waves

—2049—



MIDSHIP SECTION Fn=0.1%
HEAD WAVE CONDITION
WAVE HEIGHT=12M 7™/ =1

B 557 Pressure Distributions at Time Intervals of Te/e
during an Encountered Period in Regular Waves

MIDSHIP SECTION Fn=0.15
BOW WAVE CONDITION
WAVE HEIGHT =12 M =1

5-5-8 Pressure Distributions at Time Intervais cof Te/s
during an Encountered Period in Regular Waves

-210-



MIDSHIP SECTION Fn=0.15
BEAM WAVE CONDITION
WAVE HEIGHT =12m  A\/L=1

N
w N N
DN N\ o7 st
DENE
3/6 A (] wT/2n
4(_6 ) —_‘// x//r 1/ O
- 5/6 //_ / p // . ]/6
g > 2/6
B e P

B) 550 Pressure Distributions at Time Intervals of Te/s
during an Encountered Period in Regular Waves

MIDSHIP SECTION Fn=0.10
QUARTERING WAVE CONDITION
WAVE HEIGHT =12M  ».=0.5

W10 i
\}ﬁ
1 wT=2x

B 5510 Pressure Distributions at Time Intervals of Te/s
during an Encountered Period in Regular Waves

—ul1-



S.8.=7V2 SECTION Fn=0.10
QUARTERING WAVE CONDITION
WAVE HEIGHT=12M >/ =0.5

B 5511 Pressure Distributions at Time Intervals of Te/
| during an Encountered Period 'in Regular Waves

-212-



5.6 4rerddie tad v -

KT REFHEIE A
%?& WA BB

BT T fulf BT 31 H A
R F v kE TR

EF. KA A TRy ek
| stk R0 BE

5/‘&:&" ﬁ-% éﬂ-v
JE?‘T?}-F
]’1541{*0

YAFEMv. %A RR
(ﬁﬁfﬁéﬁﬁﬁéz i%m =
BP0 R 0.8 SLEDHY
11#2515?11& ‘Lﬁg‘?’fh AR

TRFEN 115k R
I

3
7 RO dRIoh
(B5nd mlls
L Ué%)
r__J
HoE

@56 W5 F e KB R -5

o LIFRBEAM 0 ~ T i

RBRT o B EBIH Y - 7w
1T v o 1AL BT
b2 ¥R b v I
Bh A4 b3 k3 S Aok
Ay v BERHE o R BB - TS
VL sba BB nE o v - B
bl .

Hotfapty v o BAEE S 2 4 x
sF A v B RN % e SRR
WERHAETHE»wrnF B v - TED

soa 3D F T 3R REERE & iR
[Zd’i’ﬁiﬂ).

b2 R s% E 0 BaveiBi
34w m'izm@%ﬁ%tllﬁl
:f’/éw,ﬁ‘é@a/@dﬁ@/&u&#ﬁﬂ?ﬂﬂ’rméﬁi
O Re It 2. 36 nRAF 2B
CAR 1t Bonden 2BRAT AT
PR S SN 1V 3713t ¥R 2 /R I

2 v stk 0 ABE ﬂ’}f}’c i, Bod g
Ty & \ , ?m&lﬁiﬁrmi
TT L, T HHME%}DMK/N\
ERI A %F@ﬁ FBER e o Koy
RYES TR BT v (75 .

EEAE M/M“i{ﬂfri}aéﬁ%%ﬁ%m W
FAir)y eIy by v ) Fa b

YEeR R0 1P mﬁfme FRAFEM(RREF LD k- 16 ).

1 wio To B30 25F 1) A

ABEGEiLon-yvyoditni 1

TeAF X W R i wﬁ%i){@ﬂ’v:ﬂ‘; s‘ﬁé;ﬁﬁ?i b,
Wosr e G o o LFGRWAs ~ R v Wis w713 Lila L
FRAHG ¥ a2, H@7e s é\wﬂi’:m)tfﬁ’- kit |
Moo RNFR A @ rors he L1t Kk £ iCe @Ak - A
= GF AR} )rﬁhjﬂ%a% &Sﬁﬁahl—)sbn v by,

—213-




W Wi RHIGA c A1 S, Ao ELWETIREL 7 » 2 - » BRAT
) K Jo BBAEFIAR » BT T B o v iBa A BT kA 3 BE 2 e
i) ek a XF BT AL A AR v B Y

b.6. | RlK 5 EAONTTE - A%
Bk LR - B3

BHREK T ek« AR
\ lﬂ@‘: \ 'Lﬂ’d‘)ﬂ&m
NSNS B B D
N N ff]wﬁ]%ﬂih» m
= B R 31 % @YY 1

= T 2}b 5 heen

_ b R 1D k83
¢ TT2V5 )y~ & s

3 Ly > 22
W62 MFHEERIE hHETLL b7 5 ae-312542
Hot TIEHEE kb
Fe sz to v UEHRE 0 T LT 2 o EERETE 08I 4
@y CHRER T 3.
beo T REE 9T @M.M{iﬁn@ma TBTrAL 27 ke 2 BHA LR
s H 1Ty, Bt ‘ ,‘ |

Q) Blis A U’ﬂﬁ]’\# NERIP
b) A5BA v K F@RA T 213 v BYET BRI, 4 v BYrai
¢) 1y Bl Warpimg Fwnetion), 4 9 EHE 50 ) 3y AN |

R-FN TV T ] hr- s MGRILE ¢ Hall Rindon 1 1o @D A w
BacR1vAGA Ry, AT 72 7 )/ Bl BEF v BiE R EEE
AGHTAACETS Do FHEF CRB T 25 v b R - ek - B4
R TRGAG  Huld Glndan © 0TS ﬁaﬁfz*zjér‘[aq BT H 18
) o

22 22 oD e LG4SR A KEAAL AT W T -4 v
kA Ufﬁﬁﬁﬁ , 25 v F e F 1< m{i"? 3 ﬁy -4 v} (Xntermo.i T;YBM.Q)
RviIN{E -4 }a b0t hs,

-214-



— TR AT A KFBRBAT BT Fnn ribh SRBE T B
FrolrR. E%50 35 v oG 2 B ER 8T s BhA s ELF o ¢
e+ 73

502§t LERARE e v 0 R
s 90 b - Fahios 2 AN

R per 0 i Tt ot ‘E/ﬂ{b/iu‘}’{,ﬁi %ﬁ
Ga-/zu:r-ﬁfmu,tﬂm% R (HvitooFh-@ToaLeb
AyRrat ) g/i ? /]‘)_ ” M‘%}%‘.ﬂj}%ﬁv P
DHLTTaﬂS.RWS Spaca T 3D A \_ 2 I%Tt’ T T}ﬂﬁ'ﬁ‘\ﬁ? S icro
Fralitter)2 T IR Eair oy v s b 0 3
,.j")”l?) 7AE(‘fﬂ%’J 12 e NI Tl
HEBE G v HED Bt y %
A AnBre rin e AF B G5
{2l T,
LA 175 A @ 207070 5T Bk b ]
AL s Mita 3 202 Bz " SREIFE
! WA WR hw ) v 2 - 4 FEEMAT o
AL AP RETRR R A 20208 AL E: =B
m{mﬁwa;i&mm i BAZB LB AL AR o T
B AARNCBRL WM, WY AT Mirovgp e i
i?iﬁ’)’%fg’\% IR e b aaxh,
?gk s‘;;a;mm ﬁw’{ffj
O e s g
Av ¥ 0+ 378 Q). o FHx el itk b )5} 74 x
BTG « Ok ARE 4 HESE 1230
DB E(T3 15202 vl CRIA L A a KR 0 Hy B
kg it i A ﬁﬂité} 1/{‘@! S
b) Venjﬁcc.l Mam /SU HDYA/éAnTal

Meim 2 BFESAN #7 » 3 4
\2]563 Qﬁﬂﬁﬁfﬁ’ﬁfﬁ 4‘9] %‘/*Lttd“k;“m/\ﬁ\'f@jbiﬂ?(@%
Fow RT3 K bR Aiigs o > -
P - KEERA A F 2 w’uwi%%s ..
<) Hovasd @ﬂ%ﬂ" 5% TERtRoe %ﬁjiﬂj/ 2oL, BRI AR ettt
@?Pﬂfi "_\?ﬁa??%}r/ gy b oa 2 lei P@J&ﬂ}um&ﬁ}-ﬁm "kl?f/‘? m"
Wor« B A0 B B - CBHERS « VAT 1 E T s v
D HS AR (710 HEE G GE AR 20T
g 1IN S8



O. ERAME ¢ SFEIECH o MR

M4 KBM CaG B AM LR 3 256059 L | SALthi it S5
AR W TOMBER e EHT 5. F . ERIERBLEL (HFIACS)
4. BRI IR L kDM TE v i1 9 3 (R ot —1BAEEEX L
T3,

—H v . BB L FIRRAES (G5) 2 KR L 18 Bt . KR (6Y)2
JIIRIEX v b (Ofig). 4 13 5. BHERILA K Z < 15 3B KH 3, b
DABLEM D B 4 FET YA HRRO EFRE TR AL. HE 4
IR LB ANT 2R A S L DRHBENH T,

22 TR BRDE LR LR DENF Rk 0FE < BT SEBREREE ¢
AAEBhe D & F LA CS 9 FHFRAE) UEA L Kk RE oM FHEH L BAEF L
KER o THES 3, @

6.1 BB BN FEN 2 T D BHRE

—Hrn . MEAOF D 5 DRI ¢ F 2 b B HRR N PR
L3 REN G A — T REBEEAE LS BHERESIRAN L) 3] K
KAXCBEIN. T DR ER#ES

£ CCRTIRFES LILE L KRG IEE N

A i e N EBE T T B, = ™l NN

= . - O o 5 ° S e

To—#ledé |ri4, < nE]-RH : | . PZONNSNN

ThET= S BEIE L SRt § el Pees

AR L A AVERE « 15 B ot En IR

s HIRBOBEF s ThHS al b Trtesy

e )i a)éi ﬁjﬂg‘#/é}/@ E$ﬁ_jﬂs5ﬁi 2‘)-/ Co-rr;jon.'l'-'af:gue:Spec..f‘f-.fdh'-.' .‘~1
T&A'fé Z)"(%’f %F_ﬂétﬁ‘)w&ﬂ/) - “a: o e e 18 20 sE e 26 (1d'ps0d

e

MR @ﬁ’%fﬂﬁfﬁﬁi LT E PR B 50 00 156 T karmmt )

Tl EF LT3, Tensile Strength
3% 8o Gureya RBloRFT. @61 JIHEH2REHA R

e rtB L KAL) EARE L Ty

20N X OF | ERABDFGTHH MM o T R0 D RIRN T B,
" EREREBS /53 . SEBEF I L SR AAOTE G e B L E L
(HRELTO 3., FEL. FhRh n BB b b o bl . S50
AR K3 ES5RTE2T W3, AJE] X 3 A0 Bkt KibE UTHE, %@
FAYRRL -7 > 0titeCit. SN LR 1) L BB A &
5213, B4 w0l o, 38R 0IAVEETF 1T OHELH zfﬁjﬂz_
DR AL LTn D0 AL -F 2 #8400 1B FE 150 L

-216-



WEDLSn. GRANBOFS BB IE L T1d. 3L L T, %/E o0
13 ) LS,

<. BB BB AR R T 3hE T EL A 9T E I~ U,
TR ANt & 2 s s Hrdvv.

1) F4I]E o -~ — - —— — - === OB A-R
4) BHEM 55 SREIH B ISpE - — - 6F A-R
C) MEII e 5o T 33He -—————— (Y A=A
) BUABH D AR oRE - ———— 07 A=A
) BFHEN YR 15 318 - — —————- 08 AR

LoL, Y hondmemr L (AL tE,Z 0. TRHAETIIHE
CH Y . AR RECH DD .

6.2 MR DAL ot

ARG A . BBE o MERH o B b B L. BRI EHT 315HE
DFHHEE (MaleviekFacder) £ 52 T30 3 k. TACS TH I hKETS
G EIE XL B, ANSSHA S § T IACS 2 M AR e tLIAL £ o2
% 6.1 TH 3,

b1 TR X T 3 MBREAHRA D AR R LR L0 CH T 5B
. BB e RAER LRI THEINETREL Ko

i 6.2 3FHEH L RS v 0 E)he A~ L~ TF] 63 3 HPHAR Y 3] FR AT
coElRtARLEEOTH D, RS DE R L BERATHIRI 924K
BB AR H 3 AT SR RN IR M oL e T 7 . A RhA
NIBHREL. IhHDE D 48 0 r R HED. OYN-A H 3 i 0N
CARBoNNB s A ErH b b o, LS orEk4hd. A
KEARBLTE . 48 0 ENTF D7 - 51REICIEL-TH., 48 2887
roFrHD, %2 Hédnr o BEED LI ERBET DL T Y
BB 3. £ ErRES T B JD LS. AR )
MPHEHR (YA- R 2 (BR-R ¢ O TR FIE]RH 3 2L bsr ko

AN SN
(1) Prevertum of Failure of Hetaks under Repralid Losg”
Tehn Wiley & domg (1941)
(2) TR. Gurm; s /‘] Com/pa.r,‘jan Ej Faﬁjlag D,éd«’—'jﬂ. Rubes "
ToA b 1c b3 AR H T 3B R 22224 (/770)

~217~



%k 6.1 BRSO MR 0GR

# g L AB BY | GL | LR NK | N7 | RS | TACS
MFHE PRI Flopose| | 2400
. 045 KRB 2R) ,_ 318 Y i b 1 5
2 %A vy L R Goves |Komdost g5 | 5 (T
N Ta 1o 12§ )
32 |Gi(H)| (22:45) (24.6) | (25) | 24(28)| (24) 24 (24) 24
48 T (Yow)| 4/~80 | 4/~50 | (41~30) | 4/~30 | 4/~80 | 4/~30 |(4]~$0) | 4/~S50
£ )| 22 | 22 | _— | 22 | 22 | 22
S| %8 - 41~82 4/~$2
LL"‘ E 22 Z2 /
v IR 0.924 0.926
0y 32 32 (32) 32 32 32 (32) | 32
N| I |48~b0 | 48~80 45~80 | 48~40 | 48~40 | 4§~40
7% (";1 £ 20 22 22 22 22 )
] 0810 | 0.324 ((0.8/8) | 0.78] | 0.800 | 0.300 |(0.750) | 0.78
7 0y 34.5 e
3; 65 Max 62 - ]
ity o € 22 7
AR 0.725 -
Gy 36 26 (34) 36 36 36 (36) 36
2| dg | 0~43 | 50~63 $0~63 | 50~63 | 50~¢3 s0~43
S E | 20 2| 2 2] 2/ -
wame] 0758 | o770 [(074]) | 0725 | 0140 | 0730 | (0.647T)| 62
| O3 / 46 40
s % | — LO~TR | Sa~df
é“ £ _7/’/ /é 20 o /
TR / _' 0709 | =
HHEFRs Y0 o
pEVEST @y min o G163 Junm. | Y= (63 )min
24 o V| Gaz | Re=0y m | | Gs
012 G
A ( VHoFE i IR IE

-218-



o Ll 42 L3 4 15 16 1T
L (Ao

% 6.2 AMFHEB CTHER D o BiR

n
1

8- T

0-- BV
¥-- AB
@--LR
x--NK

Lo ! 1 | | !
1.0 1! .2 1.3 14 L5 /.6

—> F]¥&iE st (HT/MS)

7 6.3 MR 3|k 0] R

—r Y-



l.5F ///
¢
%M‘ .4+ IACS /v
. g
j;: A &/ /‘ .——NV
; s * B
Lo QY 7% 0--BY
7 « A--al
3% T’ A-- RS
# HAT P ®--LR
*--AB
] L /4_/450 X--NK
/
/
1.0 Z. | l ] ] I {
1.0 1] [ 2 /3 1.4 {5 /.6

—> (Yorte (BOELOFLY (HT/MS)
%] 6.4 ABHEI Oy, 08 w0 FEAT

-220~



7 . L€ & & vIRF R o AR

SESAIEA o BEA PR L T, AEER S LV E o MREP oA . B b ¥t
A CHER, By REE L AF LB sEFFH TS 5 e 0 B
R RATH B LEN S T ATEREREEH 0 h o WFE R o A4
OBEWAE WK LM LI TREST 5> LENSH D,

COTEE O B o FEA . BT RO NSy ¥ K TR, LiEoifE
CEtMAW eI N =By L1 4) MBENToRT v $12 X, TH LU B,

AT CEMAMIEE 0 - L o VEER 2 X35 T w X, H L VKo HERA
e h it A ERARMFE =2 T, A ER o 0 TN B,

7.1 SEFEFE = B » AEFVERRM

MEGEM T T A b DAL B oA v« 73, FHIEWIEPA AR < & B BAR
R ot A FTRoSTARER LR, B - S 3 EHAE = oK
Ewt s BN s o 5. AFEIH - I ¢ L THEG < BB a0 W5
2 BB s tHA0EA <o AR B b0k T,

701 AeREEEA

- OB A L THER o AEATHE T L - A 2RI PR - AL ER LT
wrBRE T e b, BN LTy EMMBIOLASF IRT T 0 &5 2T o
ST L. HIL - (M- e (Hafte- a0l ok 3toito
MK 10y =Romn. A& (PAR) o ifhs o FrofEa. tntn o/ Sk
LB EP & T LT ws., uE. mASENN - THEDET B .

p =-0¢ (7.1)
T el
T s m 5. AER AL IEE Rn 2, -5, Upp.
Bo= Mp = Zpn 0 (723 4 il Dk
I
=z oz, Mp=é‘\i‘f1‘i£-—)‘ - - .L L - .
Zpn =48R by it Ty 1R AL ) oide
o Shell
TE A LA, AR 0K 5 2 -H=p R
LR e oAy F ORI TN T O
Bz T3 %, @71 Distrvibution of compressive
p<- 0y (7. 33 stress on compressive

side of plastic hinge
- T (sagging)

L T= A\



re

R:'MP,:ZPO; <

Tz oL Zp= A% ¥PYE B RAC
SR o EE AT AN I LN v T A

Zon Oy

(7.4)

v . Zpn TEB KD LD, L AL,

Zp A 7.2 2R F L. pr3TE oy W (W= E

h =4/8) & & v 2w 4:5 [O/E (a/n)

(a =~ $EF o), (e tiL

oMEFBL) =Lk o TE L. ton b adEx 0ils v 3EEEEH v T X2 1

ntrHyr L. Zp 13 IEXFEEI

x5z . Oyt % o) BAFAE Oy £ 0 ) 12
Gm Y 3 REE T H e b WHARA
R Zp 212871 %A A THFEEH
¥ B,

Sm it -BREE T 2 . D73 A
§ 5 50z W/ 2 g AeENy T 1EIRAREAR
(TS @ S)”o FFEPREL 2 9 LPRAR
L. ottt o FPRIE v 33 | 480
truncated distribution 2113 ¥ & » 41
3, A L %t o rPRIE LASERTR AT <
tRFE s Mp I MENLENDLHHND B2
B TREIRE T HAREAL ESHD

mn B 3E TN HmDtruncated distii-

bution =1 > v 5w d. T, Cyx

%5 e
Pls.
10 |
0.1~ W/h=0.01
1 T ;
o5F -
. ELASTIC
BUCKLING —*
| 1 1 )
0 1.0 20 30 40
6&a
Eh

7 2 Compressive strength of

sguare psume[

o FPRRIE TG o 1 o ¥ & =2y 23 1E v E o b w1 3 truncated djstribution
mﬁao:m%m&ﬁ%@ﬁi.ﬂﬂﬁﬁﬁiéfﬁﬁi.nmwbﬁﬁin
M owe BrntdbdosF . BEA R B3 r33r Vh, 54 GoAFR

= zifFEI L 0 v B,

B7.2 142 EG5 0 EFHMmoy b 523 b

W2 v” cxw ositali 0B K 2

(Tlt!ZT

FiomwEINTHRLER (T Zp o FHFILEDD

LR E o TN Esbn s, (B 7
7.1.2 #E

3 % 8%)

FES TFIW T -~ X b Msx CRR®TE -

. kT L - b IgpEE & 5 THAF RN F
WY E - X > FIL 7L e HRF (FARY

34 - 9=

s BFEoFEE - 1ot
Ly, mMboBEOGTHF

M B Zp r T oA Hisan

A w FMy 0d0T 5 2 b
e siFEFETCH Y. THIR
16)‘71‘1":pzﬁ‘7ffx_) I:“(i-ﬁ

AEREH B 3, LKL T, ME S 4 R AERRE w3 2 LA TR

3,087 3 8D

. ‘



8 =Ms + M (7 5)

~ AR IO Msd. H 2 EEEo £0y) T ERSF cML O THR = S5 T A
BT riEEamnezan. BEFTor:3troffiamptyan, ¥2 -0
L3 UFEM T T AENRE I T x5 ). oy oA REE 29 3 Ms

M & T cE
P(w/n) -
wih o
a %
N T
. 0 wih,  w/h 0
(JSQs) max Z
an L
P(an)
alhe ,
% %
alh_. alh_., alh f “shape facter
(X MPER) (& M) ! Z
Zon
6y o P(6/) \ 3
v 1]
Y &

5} ‘an Zp

O-Yn
(MAs ) / 2, 0%%
}

P(s)

Wy

Ms‘*-Mwn Mpn R
Soa% R o &%

| > #ﬁ@’iﬁiﬂ#pf‘——J

@ 7.3 Estimation proceduve of veliability of main hull
3;rder stn:n?th_

-223-



PN EIL 2 b o oz LT, Mso A B E B2 11 AsaiBErTio L Bion
%,

BEoFEAE (=M ed ) wheiho RMRELBBIsEF X E L
THEE LD 2T d ., Me O RARAAOBMENNE L s, g /=N
Do:EdY E- X > Mt s toEfaF —n THEIBEFIM)
WOUN TS 3AAEMn EERTAT L HTRL T 0 3, Me 1374 70 D
£33 v,

MWH

= @ (Mun) = exp ["_ﬁ:

ni
N
Muwn = Ra &’QeN [7‘6]
iz, Re= 741 7“'V/J'JL‘3F®KE’¢7?{ -7
DMun 121 S0 BHRETH, T. ERoBAMEMItOED) 2HF T 2.

Mer 0B EI@2b 5 v oamre) BINENBEoMs 0 POTRAMEN, 5318
Mo TEELIEEQm(Mw) TZXTE X5 b,

it
{

{1

Qm(Mw)= 1= {1- exp[- %’ }” | ()

(76 (79) &9 JRAFH CMuwn (C=1k%) TELIMWEFERH D2, K

nd 1zl 5,

16

-

CI.S

1.4
1.3
1.2
1.1

1.0

0.9

.£3 | i 1 1 i 1 1 ] I
0 100 50 10 5 1 05 01 0.05 0.0t 0.005
Qm(CMwn) (.Io )

& 7.4 Extreme value distyibution

-224~-



Qu (CMun) =1~ {1= exp[- L N°]} = 1—{:-#}” (78]

B743rinbxzdoMndCr Qm(CMun) 0 AEZIRAR LT L0 T, Mem
o RARMEMon S X8 X 28 A 1 €3 %, /5 Mun s A D F 0. 01 %A
3’“4-)

7.1. 3 BB o Hirgd

HIEH « AT+ 21BA4R, BEI 1 KXo T E s e nnn, Hitol -
Ao BHA ORI v A Rl 5. HTEORKIES o T4HH . TITE
EROGHF W E 2 bmnmir, HiE10Bo REEFPresEns c 13 THET H
D). 3R AenslERFH N TELIEX Fy od e Boilizy

fd r Lt e d TEHETH D,

X;=—g-
L7 9]
Xz= R- 8

SO B B EN AN KA Sy (Sn=Ms+Mwn), R ( L7 1] %88 o
b, 2R B b, T ET B
~ R MR 0 RN A A R g T MO AER T T bo

-
Oa = = [7.10)

222, Zpa = {2 (f =% 1%
LT=4> T. B3N Sn, Rnotb 2 £ 12 £ 1380 £35 = 3%,

£7.11)

FOEE o B vk, B a B RT AL L R ERD B f 000 By L TR o
%) B-boh z,

7.1 4 FEEE o ACENEAEA et T 3 AR

AFFa X - e L 7. S SN L K« BB T 3184 0 1 IR
o Tidcrv1tMirehocsen, Tren$EDel 2ok nfiEo
e Et 5 womKoRBOKLEEMSyr & 401D AoE FHEEEN o ¥
Eie 20 T OB ENEE v v o2 3o

EH s s By (3 BA e BT T 3 BA e Q. FHEMNBREIEI N
B2y T 305 2o BB BB L A OB 20 0 T T TI o0 Lo ¥ -
HFreBbnazor., Ahn 0 > W RIEHI FETHdo

-225-



7.2 15 QI AT 4R

7.2.1 B -3

HES EARN v L o EEN H Y. tnAmogETEALRC, bW,
tretinonmxtEoEX AT 1rH53Es tntrnho) ROoerd e, R
XmX+dX 018s 3 EIROIXTHY. ¥ oK =X 2823 HE A pp
38501 {1-R} e vmb, WHERELMEEF XX vE&wbhns, 13T.5)

B =5:°{1-—1>s(x)}p,(x)dx=J:‘f,<><)p,(x)dx (71273

AN - FIUER otBA oD 3:Ro L 5 1z T3 3.

By = J. pex) X = [— B (R (7. 12

Bk BN - TES, 0the L,
P{ = j‘,sopr (x} dX = P'f (3:) [7 "2}”
Frz Sa & ¢ R ofkitilotL
iR EZofi¥rTizy, FlL*
n Fi7iEotte (6=R/E,
R, 3 2FME) 1= 3 v, 0 3
. Qo
WK «Tas ez Py
5,
. X2 L Xe A S
(7.9) o X2EX% x L A [1"@(’()}
Br=ni3iE%E»L P e xowsth
A, XoABITISHL Ro
A¥r ot FtIEXeR e o & 7.5 Estimation of Py

R,(x)or R(x)

f&rébb\é'

e -1
= - Cn 13]
2 {61 Vf‘ + v;.

sz, W2ROME . Ve= SoFE O = Xa0 &K

Y =

2|

g =R/8 o ¥ s
@7 é61=FAFT L. 6 SHEHR Qk-\'-‘-}
ORI b Y E R b nnd, Bildks -
: L)
b D P
. kY
7.2.2 & \@ |
FBEMEy R v 1L, ron EHAR T 0 X X;

st o e BB T 0. B 4e ET7.6 Distribution of Xa

-226-



B RZEEBET D 22 12Tab, LENR-7, D170 5 aMEMoPs 3.RX T
W,

K= 1= [T(v {1-B X )} Y Petx) dx (714

-]
o

1
"
o

5,
W

=TI (i=1L2-n) o HEL S oz ko, T e 4 5158
AEFEME T L. ot m BRI R

o rNd o BEN. B mesEokE ‘zf““‘
4y 2, [714) 2k, TPie ks y ? 21:
S et UT3%, Lol 40 1{¥oRRo £ 2 A "i
Wttt o v P2 fail —safe probability l |
2y s A I12RETI L o 213 5, n
ok EPFE S v EZ Lo Bl > sl

BERo GtBr Xz 5 .
@7 7 Structuves correspond-
ing to Eg. {7147
Tl My, Mey = Ro@¥me &¥4rE - x b
Mp:s =Kotk o £¥It - 4 b
ot BB 3. S Mpt, Mpr, Mps 1B EAXL T H B 2 T2 2, R0 1F i F B
Xgm B Bt y 3§ WF rhs,

% >MP’+2HP2+MF3 [7. 157

L
X3= MP,+2MP1+MF3“ %" [7.16]
HEo B o E 2 A X3 203 BEFRE ] - mAT 2 R0 B
o S EHES TG IETIH T 0,

'-|:= --M,‘—Zb-g t'-é‘
X, -‘E—---aJl P . JKIK 7 J.

ir

Do ey = BRI K j =B o L E b E bt 3REC
biv=MEFI X v TEXK 0 EE» D Em b m 3 (REK
Sk =#Eo HEEK =mbdTE

rrx, 775 o hEmo1Hs e 3@oinE X wE X L. X3

. L W
/1(}-, :(MP:' + :"_Plps‘ +MP;)—§"2—
(1)’
ijz (MP' + MF2'+ MP’ +MP+>— SHH
Sl
X;'B:(”Pl+2MPf+2MP3+MP4)— Sﬂ - SnH )

1 . ez Xi ' 7 TAFE s Kt A7 YA T Lo 2OF
Ao Bl He5 4 3 F& t XM T22. B ako Loi2Tn.9

-2u7-



Pr =P (Xj;<0) +P(x320, X5¢0)+ P (X550, Xj220,%3,<0) (7.18)

7.2.3 Bages o $i3t60RE
et

nizvrAEE. A zEd
LR 2 LT BN, =51 %
Lo FTED ZINT A —F
LA FAECL L 7T B HWIIT
5TTuw 3o, IY¥EGIRE ¥
3 ¥k GEZteyREFR) o 1
5> 1%, zoBayes O FHFBIRE
Py %30

syt BAERA e -9
LAY = H AT 3G, B

bERR L RETEY T - 7 £4e e B = xR K. Bayes o EdH e L1
2, TTish b, Atl'ﬁfﬂﬁ'ﬁibt'ﬁgﬂ-&t%;é\‘
W vz ohd (BAAWE) PUIA) 1. BEHiRRE LR 2 = AnNEER 2
n2AEE P (AHD) v . Faniz Brand K o & 2% Hi m kY 5 3 2BFPHO

%3 ERAAL T g S

PH [A) ec PLAIH) P(HL)

Sy
Sn Mp2 Mpa
> -
Meps
o o
L —
Mpt '3 - Mps

@78 Structure covresponding to
Eg.L717) '~ Ep.(7.1%]

Hotzto 0 7 7B oEr (H, He-Hy) WX 2 Ll d ¥ br,

S PAHYP(H) = PA)D

WD N

BB vA T, H3WLoBEI o FEH a BE K 4.
- ¢ L a Br1agsEEg a i, 100085 (1A, =1008) THDr B M.
cofrs ) (BEH) 2orBEXPHYI T 0.9, 035 4 - giol@wy2d
(45 EH2) AE®RP ) 3c1 v Hd2T 5o

SO 1A E e Y hLT. 300BRMOIKBER Ly 23#BLEA» -T2 ¥
T3, CBKA) HEFAF o 0T ITT L - FINA10 e 3, % Ay m 300 5 B¢ b

100 8531 (l/a,=100) T&3

=% 3ME R eap (-3000M] B B, KLonwae R o FHIEE o

POu=nlA)oe PCAIA=X) PA=2) = exp(-0.3)09=0247 }

Pn=hilA) oc PCAMA=A) P(r=23) =emp (-3.0) 0.1 = 0,005

— 2R

S E = MBIEEH

£7.14)

(7.207

Lo 7 #
Va #x

. '

"y



AW =ML EE v 2=z y4nBw 2313, Eizo PHiA) o ded 112T33,
'Lﬁb“‘) T . .

= =027 _,
Pin=nilA) = 22l — 0974
Pla=xlA) =_ 9% _ —~o024

0. 247+000¢

Thbo. BOREERE ) ANND ez & 5 T HioE® 1307 o b 09706 12

¥ L. H;mﬁiﬂiii?ﬁl"}‘ L, coRL FTEAMRBLE Bages.‘anﬁ‘lﬁtﬁ-
ANT3r. HE SBELEH B ANMLO FHA NS —F o e ATER
TEREAR 5 T3 o

BH L@

1)J.B Caldwell * Ultimate Long;tudifnal Strc'ngtld , TR T MA vel. 127,
1966,

DAV IR TR E A X - AL T DAMM T x5 BAEE, 1973 T,

NDKITHEE © Fhosshis K= a B\ Mo - B3k — ¥ <= T o g HHRAIE
Frovt 8FABHTAHLEFI170 8, BE4F.

4) R. Bennet : Modeym Ship Styuctuval Philosophy, M. Loads.

£) A. Mansour  Approximate Probabil;btic Method to Ship [on?ifudiﬂa,(
Strength, M. L. T. Report Mo.73-%, [1773. '

§) F. Moses, J.D. Stevensen : Reliability— Based Stvuctural Design,
Proceedings of A S C.E., [970.

7) C.A Coynell * Ba.yesian Statistical Design Theovg and Pe!ia,bilif?

~ Based Design, International Confeverce on Styuctuval Sa)fefy
anol Pe(?aéi(itg, Perga mon Press, 1969.



8 wHYER D03 EEKIA D

BiLowoBEehr 117, 0AGBEEFRET )R ERALT S F
e HIMAD T . FHEIYRERL ) F s pE R REL ) AT
BETIHARNY . R o 1 WABY 2 E LI 3B o R 1ER v 3 A
, BRI B REYVERKENT ) T T

ty v caory SEFKE IINBY R MEE 2 0 RA, n o HA
BERAAntT 3 Total Syslewm o A 70 1L, 1 amibtie e
WA 3.

12

.1 MM EH - 53RN 277 A

W E e 77 s XT3 ¢, Ro2BBrI-B 2.
) 2R TR EMmBE, Lo B Rr A ¥ EBHHF LIRS ra 9
PSS RN R A A BN
@) WY 7reriot-FNHETIEh2tkbiThrr 7 A
Thh a7 w7 a0l FHARMBLYEN < ¥l TR0 ~A)H
AW D e .
W77 5 a0k ERm3L 0 103, Ra X7 L andhd.
(@) 2FIJAERET 077 A4
DW, Speed. dmft Fo L g migfeE 4 77} TER TR} AR
ANLBIBMHERE T eV 7aarby), 22 BE KA B 7l
THEBH NI o RNBRI T H de v T i@y hroo e, Bia
BAA LT THT aMEnh o, —849 =08 IMCO 2 Tauk SG2 #) IR
tAm L AINEt ot D,
4) EoHhBi %7077 o
M, Spud. ghib% L4 7o} | THRE2 R}, AAIRPE iy 3
Teriatéhid.
€ towo¥y BHENL v 7 o
YERKE, i K uuk, RD e HEED, 7T RB, VR B
HERANE, BBYR TATR, WMBELERE, 0w foir 0H
HE LR EGHBI For7avd i,
ERoRW I | 113, xitaogf|aGFf v 77t g il RBH R
ey ~ZAHGLF By ahs o ¥ nd Rt EFy awLelggd)
AR 20 Tk 7 07 30k 3 KB E - BTEr 53 Chaek €K7 F

-230-



REF34L 0L, wBAry) - EuHE o7 s a®W) (4B E-LHFE
1Nl FRALHILt 0 La2FRAD). =Hs A NAHRaF N 7o 7
Gapl b7 v ] IAT T T AR T e BB ~83 )L A RHI
Ky, WA —FHAFAN T 113, YERB AL rAFs T -9 87
MR S Y S B ANE R~ L N

#l. 8.1 MulTi-STEP INITIAL DESIGN SXYSTEM.

¥
(€. 8. 2. TOTALL IMITVAL DESIGN SYSTEM (1) (5"’«‘)
¥ £.2.  TeTAL INITIAL DeslaN SYSTEM (2)

8.2, FHAMM | Total Syslem 9 AN

=y TN 3 Totud Systewn w18, BIRTF 12 B 1 5 M 0 BLBLEKH 3
37 System €12 ] TH ). ¢ s FE Ot 020 Ly BTG -

%@i&fuxﬁﬁéﬁfﬁﬁrIniTmi%mmnﬂﬁzmﬂﬁ}k@
;T TP AR ) AT RARR ) 13Ty T AT I, L A
R0 THE | T

7o - BEE IR ) TR R, Lo EEE 3L, A
BANT AL ) v 79AFHAT RT3 &, Kadd 250K RA, AR
#EH rxﬁj\éﬁfﬁj 7w I ea - RlEFa@ T E, SRS BT AT
NANH ., TR, RYNAELNT KT vhwe Spechum 3. KA G 9 7 )
TN WA ) T issC ARt 9, ERMAMET T U0 Waldent
AREo L oRn#A s h 1 38 Thor NEBAME | (HmIAR a7 A
LA T B

WA hhoMmEERNI 2 B 085 B3

- k.31 Total System g 3K ( 81240

T o Tota System 13y Ao d DB LARMAG 21 9 n L v} LB
BB () A INGRR ) A B R T Ty, aik o RAIFY e
FhE AR INT, BH n, AT F e 7k R3HG B g 0
BHOMRIN 3 IITHS.

R EE o 1, i vt ART, AR AD . ALEZAK, R kHL
BYGKWARST LR Y, 2o, RARAED 5 o R BABE (SR Y
SEOBEARMA) A v AR ML RN FS v rTaadNER) T
215 TH 3 -

—231-



k.8.1. ToraL SYSTEM @ HK

() ik R, LB 4R B, RS 5 5 67

IR BT (FEM 31 -G HE T GeEn t o). SE R I <4
() BB ¥ NI (R b) 3r —Ea T
LAY LA IR A B 700 7 12 3329 A
~gap | Yy LR &~ R | I
(KB 5 ) s SRR 1 AT B9y 70 s 3ty — - - 271
B RERD B0 the TN R FLH) 0 -GN H ‘
LoAd A AT 20 §) 2709948 123319 . R I £ S
&) LB gn £ d. WIS AN P09 005389, - -~ 1AL
m bERGaAS~NTE AN La, g
| Eﬁ(’ﬁ(surae%f})taﬁ&x;ﬁuo_ N,
{I;; | 3 3R (P, Heave, Rpll 2387 )% A 31 9. e 12
% g ,
3 ) MR (EFKE), R B0 (T kR ) e o oF
7 el | w s Sy ad ka3t . e
Bl wse oty er e k8. G FAR), Ry e o
N\ ggras | candiio. -t
74 0 BTt EF. WY EF) ape N FIL) . - - IR
W it sy Adt KnAnotre. - S
s | WAKA v e RBKE Y i it . R
et | RBREAAY g ednriia. e 3
KBPKE |19 L%ﬂm{ﬂﬂm}ﬁﬂtqlh%ra“id). e
U BEIABS T FEM (B, F) ey Rt - LAt
Ao AABHH ) R HATAWE FEM( T L5 7787 702 R T34, - -- - 3 &
oy |3 AARBHA FEM (F) 970798 2RF3L). — - T
(9 Bed PR 5w, 145) VTN TR LY. -2

-232-

. 1




pr

i

P :
DW, SPEED, DRAFT,

l
f-1. .
T ETihE 7994

= ﬂ_l]J };}%ém KR o 8o ks ¥ e BT 13 R 571,

“DW. SPEED. C@5T l

4 o7
~____d4 -~
\_/d=dz \/d dz
—_—~d=d3a — rdxds - T
< it o F)BYEF
{ BHmY 2y >
han oAl
f wi-9 Ay
l
-4
A T
|

g 31 MuLT|-STEP INITIAL DeSIGN SYSTEM.

-233-



Oui-ruT. oj
design
Cond.

Decision of
Mesh Foi nt

Do K={, KMAX

Approximation
ot Princi FﬂJ—
Dimensions,

{ Free board- CAﬂ)

Artaxgemest |

of Exc{. WBT
Lc. 0tank

r

Comrection

o4 Deplhh

@ < y D;.,,,z>
]
Yes No

Dand Weght
Hull Steed Outpot

HMachinery. etc.

NO

{ Sreecl Cal,

% 8.2

ToTAL INITIAL DESIGN SYSTEM.

-234-



Taburation cof general
particulars

General
parts cular

Estimation of fuel
o1l and Fresh waler
cosumplion

Y

[ Design of stevn Profim
I Design of bow form l

| Power estimation |

yes
Modification ta

‘Hull offset

e o]

hull o${set

General |
arrangement |
dato

Hydrostatic ‘- —
table

® Partial moditication I
- to hutl offset

Automatic drawings of
body plaw by platter
——1 Hydrostatic calculalion |

Ao

Program for storing wp
> | the general ayrangement

[¢]
* yes

data in data file

— ﬂ Capacily calculation |

no

yes

Method of designing ]
Sectional-area curve
(Full ship or Fine skip)

of model
experiment

Results (

Hull offset data
on alvesdy-
completed ships
and model ships

Program for management
of design ship’s
dato. file

Memorandum of
design ship’s
data file

Flooding calculalion
based onn the 19b&

Structure
avrangemext
dale on
already -

compleled
Ships

®

- lpadlive Convention
reouu:renew‘ts

Pamaged stability

caleulation

-/
=
144

[

<

!

Estimation of hull net | ]
steel weight

Evaluation af intact

stability

(ore & are/oil carrier,
{anker, bulk carrier,
qeneyal carge Ship)

I

Program for storing -

Light-weight
dalo,

| oadi ng
table

up the Light weight

FT—

Calculation of gqrain
toading by IMCO 1969

data in dala {ide. .

— Caleulation of 1rim,
p— stabi Lily and Longi-

tudinal strengt

0

« /.*,\ vepeal

I

Calculation of allewable
still-woler bending
moment and Shear force

i

<§‘7>

1T 83 TortaL INITIAL DESIGN SYSTEM.

~235-



	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028
	00000029
	00000030
	00000031
	00000032
	00000033
	00000034
	00000035
	00000036
	00000037
	00000038
	00000039
	00000040
	00000041
	00000042
	00000043
	00000044
	00000045
	00000046
	00000047
	00000048
	00000049
	00000050
	00000051
	00000052
	00000053
	00000054
	00000055
	00000056
	00000057
	00000058
	00000059
	00000060
	00000061
	00000062
	00000063
	00000064
	00000065
	00000066
	00000067
	00000068
	00000069
	00000070
	00000071
	00000072
	00000073
	00000074
	00000075
	00000076
	00000077
	00000078
	00000079
	00000080
	00000081
	00000082
	00000083
	00000084
	00000085
	00000086
	00000087
	00000088
	00000089
	00000090
	00000091
	00000092
	00000093
	00000094
	00000095
	00000096
	00000097
	00000098
	00000099
	00000100
	00000101
	00000102
	00000103
	00000104
	00000105
	00000106
	00000107
	00000108
	00000109
	00000110
	00000111
	00000112
	00000113
	00000114
	00000115
	00000116
	00000117
	00000118
	00000119
	00000120
	00000121
	00000122
	00000123
	00000124
	00000125
	00000126
	00000127
	00000128
	00000129
	00000130
	00000131
	00000132
	00000133
	00000134
	00000135
	00000136
	00000137
	00000138
	00000139
	00000140
	00000141
	00000142
	00000143
	00000144
	00000145
	00000146
	00000147
	00000148
	00000149
	00000150
	00000151
	00000152
	00000153
	00000154
	00000155
	00000156
	00000157
	00000158
	00000159
	00000160
	00000161
	00000162
	00000163
	00000164
	00000165
	00000166
	00000167
	00000168
	00000169
	00000170
	00000171
	00000172
	00000173
	00000174
	00000175
	00000176
	00000177
	00000178
	00000179
	00000180
	00000181
	00000182
	00000183
	00000184
	00000185
	00000186
	00000187
	00000188
	00000189
	00000190
	00000191
	00000192
	00000193
	00000194
	00000195
	00000196
	00000197
	00000198
	00000199
	00000200
	00000201
	00000202
	00000203
	00000204
	00000205
	00000206
	00000207
	00000208
	00000209
	00000210
	00000211
	00000212
	00000213
	00000214
	00000215
	00000216
	00000217
	00000218
	00000219
	00000220
	00000221
	00000222
	00000223
	00000224
	00000225
	00000226
	00000227
	00000228
	00000229
	00000230
	00000231
	00000232
	00000233
	00000234
	00000235
	00000236

