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STUDIES ON THE STABILITY QUALITIES TRAWLER

) ang-Gweon GO*

The author studied the stability qualities of stern trawlers in the North Pacific Ocean according

to Kato’s simple judging method.

The author selected 1,000 gross tonnage of A and B types, and calculated each characteristics

for various conditions under § different free-board and 5 different KG.

Finally, authour obtained some data of stability factors for the two types, and pointed out

the zone of safety and danger between stability factor, GM and GZ max.

The results obtained here are summarized as follows: _
The A type of ship is judged that it has the condition of safety when displacement is 2,400

tonnage and the value of KG was 3.40m or 3.70m.
The B type of ship is judged that it only has the condition of some

safety when displacement

was 2,400 tonnage and the value of KG is 3.40 m,but ships of the both types have the condition of

danger when displacement is 1,300—2,200 tonnage and the value of KG is 3.40—4. 60m.

Any types of ships under various condition must have appropriate dimensions among GM, free-

oard and GZ max for the stability of ships.
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Table 1. Principal items of the trawlers

Ship Normal Rise of Radius_of
type G.T LXBxD L/BXL/DxB/D trim SrXS, floor bilge circle]
m (m) m) (m) (m)
1,000
A class 63.00<11.40%7.30 5.52%8.63X1.56 0.70 1.50%X1. 30 0.65 2.00
1,000
B class 59.00X11.20%7.30 5.27%X8.08X%1.53 0.60 1,00X1.20 0.60 1.20
= g0

.......

© Fig. 1. Statical stability curves of A type.
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Fig. 2. Statical stability curves of B type.
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Nomenclature

L:length of vessel

B:moulded breadth of vessel

D:moulded depth of vessel

d:draft of vessel

Wi:displacement

A:wind area

h:lever of wind area moment

m:metacentric height

dr:angle of vanish-irig stability

Omar:angle of inclination at GZmax

V:velocity of wind

C:coefficient of velocity due to the height c.
g of wind area

Ls:equivalent lever of moment due to steady
wind

Ld:equivalent lever of moment due to gust

8,:angle of heel due to steaty wind

Ts:Period of complete roll of vessel

®:max, surface wave slope.

r:reduction coefficient for effective synchro-
nous wave slope.

N:coefficient of extinction,the resistance be-
ing assumed to be proportional to the squ-~
are of angular velocity.

0,,:theoretical and experimental absolute an-
gle of roll among regular synchronous wa-
ves respectively.

0,,:absolute angle of roll among irregular

waves on the weather side and on the [ee
side respectively.

,:relative angle of roll on the weather side
among irregular waves

Pa:phase lag of absolute rolling

K:transvers radius of gyration of vessel

H:effective depth of vessel
Ae:projected area on profile of erection and

deck house
Bs:area proportional to the inclining energy
neglecting the resistance to rolling.
Ru:work ratio(Ad/Bs)
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Fig. 3. Relationship between GM and stability
factor of A type.
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Fig. 4. Relationship between GM and stability
factor of B type.
B,; £=3.950 B,; f=3.375 B;; £=2.810
B,; f=2.395 B;; f=2,100

— 289 —



1060 226°0 $96°0 18670 00T ¥E8°0 2£8°0 £06°0 ££6°0 £56°0 88L°0 6£8°0 6S8°0 068°0 6660 28,0 86L°0 SE8°0 298°0 £16°0 €28°0 £58°0 L9870 LL8°0 L8870 el =N
228°¢ 106°C 920°% £L1°V 8S2°F SCZ°C £OV°C 92S°E £¥9°C 0ZL°C L99°C 8E8°Z L06°C 2I10°EC 8LI'C 260°¢ SE1°C ¥€C'7 SOE'C 2¥¥ "2 TLS'1 1€9°1 95971 SL9°1 969°1 ¥y e
o
©

12722 SC'¥Z 9672 €979 62°SZ 29°°2 62°9% OV'LT 66°L2 ¥S'82 10°9Z 02°8Z €£°62 1y 6T 1€°0€ €¥'67 88'I¢ 252 6V 'EE T8°CE 1I8°VE 6E°9E EL°9E 90°LE L6°SE ‘e
POl ST 6721 9721 €21 €91 S21 6721 9721 %21 0'S1 T°21 2721 6°21 9721 0yl €91 ¥'L1 6741 8'L1 0'61 L'91 S7L1 6711 8'L1 (2apde
227 8T 91 €1 2°1 1z 21 ST €1 271 8z ¢¢ 8T ST 711 z2e ST T 61 L1 S 6C LT TT 12 (83p)'g
2¥0°0 S¢0°0 650°0 16070 0zZ1°0 (u)p1
220°0 $€0°0 ¥¥0°0 8S0°0 22070 (u)s
€60°0 9S9°0 219°0 L1S°0 ZES°0 €£L°0 269°0 15970 609°0 29570 908°0 192°0 91L°0 0L9°0 €29°0 66870 6¥8°0 86.°0 L¥L'0 96970 820°'T 1,670 £16°0 ¥S8°0 G6.°0 4

22°01 06'8 66°L 18°L LL'9 6£°0L 206 80'8 8€°L #8'9 IE'II169°6 85’8 38'L Ig°L &I ‘gL 0£°01 11°6 92'8 09°L Og'Il 686 06°8 9I'8 8S°L (@9s)°L
§°26 ¥°66 ©°COT G111 0°ZI1 2°€6 2°00T §'901 S°2IT O°'SIT 8°p6 ¥'TOL 0'801 8°€IT Z°6I1 8°96 &°€0I Z°601 I°SII §°02I S'86 9°'v0T S°OIT S°9IT §°Igl (Bap)’g
14 14 6v 4 0S 0s zs €S ¥S ss 6y €S ss ss L8 €S 8 8% 09 6S 98 8S 68 09 6S (8ap) =g
0080 0¥6°0 €80°T €52°T S6€°T 068°0 SPO'T 00Z°'T 09E€'T €25°T 0I6°0 0Z0°T S22°T 06€°'T $9S°T 0670 SE1'I 00E°T OL¥'I 099°1 0€0°1 002°1 0L8°1 0¥S'L 0241  (w)™*29
$6°0 921 ¥S°1 ¥8°1 ¥1°2 260 221 28T 281 2I'y 280 2I'1 %'l QL1 20°7 8.0 80T %'l 89°1 86’1 860 6271 8S°'1T 88°'1 81T @OWD
09'% 0Ev 00°F OL'€ Op'E 09°%y 05’y 00'F OL'E Ov'E 09'v OF avllmvlv 0L°€ OP'€ 09y OE'y 00y OL°€ OP'€E 09°% 067 00'%F OL°E owu.m ()93

622y £06°€ ¥8e°¢ ¥.9°7 11671 K4
6650 80L°0 ¥68°0 yeL°l 85°1 P’
€260 296°0 £L6°0 066°0 666 °0 (w)o
£66°€ yv0 Yy 950°% 602 % -7k 244 ()Y
09¢ 34 61% oSy osr GuWvY
[142¢ 4 £25°C £12°¢ gIL°¢ 8¥C ¥ (u)y
256°% ey L81°% 183°¢ 22i°¢g (u)up
00¥°z 002°2 006°1 0091 001 Wm
00g "L (=)Q Frv 1T (g 00°£9 (&)1

ad4} V JO 10328F AH[Iqes JO uOLIB[NI[ED YL g 2I98L

— 200 —



L1870 128°0 928°0 628°0 6€8°0 o -4

€12°0 €9£°0 Z18°0 25870 006°0 1E€L°0 SL2°0 LI8'0 SSB'0 22870 LEL'0 T9L°0 28L°0 €Z8°0 $98°0 E£12°0 €92°0 8LL°0 S6L°0 $S8°0 :
€ET°E 6SE°C 69S°C ¥9L°C 2S6'S 620°C SIZ'EC 98€°C 9vS'C 9C9°E L89°C 182°C 1S8°T L66°C LSS 991°C 61€°C 9¥€ ' SIV'Z L6S°C 884°T 96L°1 L08'T €181 9€8°( ¢ M
SO°6Z 60°0E 1L°0E ¥E°1E P6°CC ¥E'6T LE'0E LP°0C £0°3C T1'EE ¥9°0E 1L'0S I3°2€ 2L°2€ 99°€C £2°3€ SP'ZE BEL°EE PE'EC L9°PC S9°PE £0 '9€ €979 SL'2C €69 ‘¢ o
8°9T 2741 L°Z1 21 021 §°91 9°L1 67°2F S°20 0721 6°Sl #°21 6741 941 €21 6°%1 1721 8°L1 8°L1 S'LT 2°%l SOl G721 821 9721 (33ple
21 1T o0t 60 80 €1 1 'L 0T 670 €1 g 'L O OT 21 ¢1 ¥UL OET 2T T 0T L1 91 St (33p)'p
8500 00 950°0 S20°0 9010 DPT
Y200 820°0 9£0 "0 800 890°0 (u)sy
05970 229°0 S8S°0 L¥S°0 60S°0 269°0 €S9°0 P19°0 SLS°0 SES°0 SSL°0 €IL°0 04970 223970 ¥8S°0 PES'O L8L°0 OPL'0 £69°0 SFO'0 2S6°0 8680 SF8'0 1670 9EL°0 *
6L°6 €98 S9°L 00°L 6V°9 60°CGISL'S 28°L ¥I°L 19°9 69701 SU'6 2I'8 6£°L 18'9 OP'TL S9°6 ST'8 TL'L OU'L S8'1TOL°01 16'8 €€°8 ¥b'L (v98)'L
L°OLT 9°SIT $7°02T 9921 ¥'8CT O0°ZIT g LI S°1Z1 97521 27621 9'EIl 27811 2°§21 27431 O IEL S°FIT G611 2°¥21 £°821 0°ZEL 9°SII 9°0Z1 0°SII §'621 9°281  (Bap)'y
8 09 19 29 59 8 09 03 €9 99 65 65 29 £9 99 09 09 29 29 S9 09 29 £ S9 99 (Bap)**p
S61°T 0LE°T OFS°T SI1L°1 068°T 0SC°T 02F'1 065°T 092°T S66°T SCE'T OIS°I 089°1 0SB'T 60°2 SIP°T 06S°T 0941 SE6°T STU°Z SLP'I §99°T €28°L 000°2 0812 (w)™=zo
¥6°0 ¥2°1 ¥S°T ¥8°1 FIZ 0670 0Z'1 OS°1 081 O1'Z 28°0 2ZI'I 2¥'I 2ZL°1 20°C 9L0 90°T 98°1 991 96°'I 8.°0 80°I 85°'T 891 86°1 (WD
09 OE'V 007 OL'€ OF'E 09'F OE'¥Y 00V OL'C OV'E 09'F OC'F OOV OLC OFP'C 09V OE'y 0O'P OL'E OF'E Q9P OEF 00'F OL'E OV'E ()oY
£6E°F L1484 89°¢ 6€0 '€ 8812 ¥
9¥5°0 929°0 16L°0 620°1 [174 ¢ o
21670 086 °0 0960 §L6°0 066 '0 >
810 ¥ £30°7 250 260 % 162 4 Y
928 (343 rLe - 0% 8ey Gu)V
001°2 $68°2 018°2 72 0S6°€ (CD} 4
0L2°S 5L6°Y 067 'y S66 'S oy 'e (ue)wp
00r 2 0022 006 1 009°1 00€ ‘1 [©F'N
0082 (W) 00211 (u)g * . 0065 ()1

sd4) g Jo a0j9vy £3111qeIe Jo uONIBINI[BY YL g AAGEL

— 291 —



" " s .
oe 1o 1.2 18 L& 24

20

Fig.5. Relationship between GZ and stapility
factor of A type.
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Fig. 6. Relatiouship between GZ ana stability
factor of B type,
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