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ABSTRACT

This paper introduces a method of calculation of stability for damaged ship through the period
of flooding to the end by means of “The Reiterative Calculation” based on computer programing.

The calculation for this area used to be calculated by approximation with the error about less
than 1 foot in drafts which is also restricted on some particular ship’s condition.

The Reiterative Calculation method enables to calculate ship’s stablity in damaged condition
with the various parameters from the actual ship’s conditions, such as variable drafts, trims,
and permeabilities which varies with the ship’s cargo status.

The method could suggest some for the ship’s captain to avoid sinking when his ship is flood-
ing in one of his ship’s compartments, and also for the ship designer to determine the positions
of bulkbeads, and the size of tanks and their positions for the successful ship’s stabality and the
best fitness to the common cargo conditions of the ship.
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B. FLOW CHART
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00 B0 I B RARS] RSO BI01M Ml %ket metacentric height
B /m
wEy [ 2xm "SNP | momom | m1mm | momwm | mImK | BARM

df 3.510 3. 847 3.899 3.907

0.6 | da 4.510 4. 366 4.344 4.341

GM 0.7943 0.628 0.709 0.721

at | 5.510 6. 234 6. 342 6. 357

0.6 | da 6.510 6.174 6.124 6.117

GM | 0.954 0. 846 0. 881 0. 885

{

df 8.510 9. 895 10.112 10. 146

0,6 | da 9.510 8. 859 8.757 8.741

oM 1.095 1.025 1.105 1.119
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_ 7 /m
maw | wks (CRR o om o | moamw | momm | mamwm | memm
df 9.510 11.107 11. 357 11. 395
1 0.6 da 10.510 9.760 9,643 9. 625
' GM 1.117 1. 054 1.156 1.237
df 6.210 7. 459 7.656 7.686 7.691
2 0,6 da 8.210 7.804 7.739 7.728 7.727
GM 1.025 0. 492 0. 575 0.586 0.588
daf 7.210 8.754 9. 003 9. 043 9. 049
2 0.6 da 9.210 8.683 8,596 8. 582 8. 580
GM 1.693 0. 605 0.718 0.737 0. 740
af 4.550 4.338 4. 302 4. 296
7 0.6 da 5. 550 6. 222 6. 334 6. 353
GM 0.884 0. 282 0.341 0.349 |
df 7.550 7.110 7.053 7. 045
7 0.6 da 8. 550 9.729 9.884 9. 904
GM 1. 063 0. 645 0. 707 0.715
daf 4.550
7 0.98 da 5. 550
GM 0.884 —0. 995 Sink
daf 7.550 6. 833 6.679 6. 646 6. 640
7 0.98 da 8. 550 10. 475 10. 881 10. 966 10. 983
GM 1.063 0. 462 0.578 0. 604 0. 609
df 4.550 4. 493 4.410 4. 441
7 0.36 da 5.550 5.953 5,994 5. 998
GM 0. 884 0.523 0. 554 0. 557
df 7.550 7. 287 7. 266 7. 264
7 0. 36 da 8.550 9,957 9.314 9.319
GM 1.063 0. 842 0.876 0.879
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Charls L. Sauerbier “Marine Cargo Operation”, John Wiley and Sones, 1956, pp ‘56—58.
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0

Type of Ship  a(ton)  KM®ft)  KG(fy) GM()  Breadth(fy G, B
Tiberty % 3412 30.48 19.75 10.73 57.0 18. 8%
Victory % 4500 34.90 26. 50 8.40 62.1 13.5%
Mariner % 7675 38.50 31. 50 7.00 76.1 9.2%
Ci—B 4141 32.33 24.77 7.56 50.0 15.1%
C:—S—AJi 4500 36. 32 27.92 8.40 63.0 13.2%
C—S—As 4973 42.10 29. 44 12.66 69.5 18. 2%

Mean 14.6%

e Fx ENEKRES] ARBoI =l AlgAcl Mokl FHKE HAb STl A MRS A
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COMPUTATION OF SHIPS STABILITY
PROGRAMMED BY S.K. YANG

DEC 20, 1976

VF71(VAA, VBB, X)=VAA+*X+VBB

VF72(VA, VB, VC, X) =VA*X*+2+VB+X +VC

AG7F(GA, GB, X) =GA*X+GB
FF1(X)=—0. 2508%X**2—0. 1463xX+47. 3
FF2(X) =0. 385+« X#+2—8. 67*X +43. 08

AMMEF (X) =38. 444*X*%2—74. 44¥X+30957. 32
32AGMF (X) =0. 1075*X+*2—1. 9925¢X +18. 3
AGGF (X) =0. 114%X**2---2, 1374#X +17. 9822

DCS=13.75
NN=9
Al=—0. 2508
Bl=—0. 1463
C1=7.3
A2=0.385
B2=—8.67
C2=43.08
SL=168.0
SB=22.9
DMS=0.01
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Mo &1
#1 Hold | #2 Hold ] #3 Hald | #4 Hold | #5 Hold [ #6 Hold | #7 Hold
v v v v v v v
e X b i b o i i iy
3 I 280.6 549.6 y/‘ 274.79 461. 95 [ 461.9 w/
2.47 2. 27 2.07 2.06 2.07 2. 07 2.82
4 [ 5}732/ 972.0 861.57 - % 861. 5 861. 57 463. 91
3.15 2.95 2.79 . 81 2.79 2.79 3.22
5 830.5 1422.3 1274. 19/(7}2/ ’ 1274.19—T 1274, 19/( w/
358 3.39 . 29 3.30 3.29 | _—3.29 3.72
6 1133.76 yzs/{ 1686. 81— W 1686. 81/( 1686. 81— 1213.43
4.07 3.88 3.83 3.81 3.83 3.83 4.35
7 ws/( wx/‘ W 1153. 51/( 2097. 43— 2099.43 1619. 98—
4. 57 439 .35 4.37 4.35 4.35 4.82
8 [ 1723.79 W 2538. 96 1402.90— 2538.96 2538.96— | 2000.58
5. 05 4.83 4.80 4.78 4. 80 4.80 5. 38
9 ’ w/( 3213.90— 2915.70 1608. 28 2915. 70— | 2915.20 2385, 50—
5. 53 5. 37 5.35 5. 32 5.35 5. 35 5. 92
10 2313.84— | 3864.24— | 3328, 32 1833. 22— 3328.32 3328, 32 2807: 19~
6.03 5. 82 5. 87 5. 84 5. 87 5. 87 6. 38
1 ﬁee/ 4088. 58 ] 3707. 94 2051. 12— | 3707. 94 3707. 94 3159, 96
6.57 6.38 6. 36 6. 36 6. 36 6.39 6. 89
12 [ 2908. 27 4435.13— 1 4G06. 59 2252.16—| 4006. 59 4006. 59 3463.8
J 7.09 6.80 | -——6.77 6. 83 6. 77 6. 77 .39
13 3167.68— | 4715.47 424721 [ 2445. 4247, 21 4247.2 3703. 7
7.55 7.18 7.12 7.28 7.12 .12 7.97
13.8 ’ 3280. 31 5057. 70 [ 4389. 2498. 74— | 4389. ( 4389. 3847.1
i . 7.75 7.58 7.18 7.35 7.18 7.18 8. 29
M o&n
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LAA=1

READ 101, VA, VB, VC, VAA, VBB, GA, GB
IF(VA.EQ..999)STOP

FORMAT(7F 10.3)

READ 102, AL 1, AL 2, BB, DAO, DFO, AMY
FORMAT((6F 10. 3)

AMYS=AMY

PRINT 205. LAA, AMY

FORMAT (2H1, SHTANK NO. 14, 5X, 4HMYU=F 5. 2/)
DO 1000 I=1,NN

DMO=0.0

J=1

V=0.0

DA=DAO+FLOAT(I-1)

DF=DFO+FLOAT(I—1)

GOMO=AGMF ({DA +DF)*0. 5) —AGGF ((DA +DF) 0. 5)
DMM=(DA+DF)*0.5

All1=(DF —-DA)/SL

B11=DMM

A22=1.0/A11

B22=—B11/All

DC=-A11+AL1-+BI1

IF(DC-—DCS) 21, 999, 999

IF(DMM-7.3) 22,22,1
X1=(A11-B1+SQRT((Bl—~Al11)*+2--4. 0¥A1*(C1—B11))) /(2. 0%Al)
X2=(A11—B1—SQRT(B1—All)**x2—4. 0xA1*(C1--Bl11))) /(2. 0*Al)
IF(X2—X1) 41, 42, 42

XF=X1

GO TO 43

XF=X2

.DM=FF1(XF)

GO TO 2

D8= (A22—B2+SCRT((B2—A22)*x2—4. 0«A2+(C2—B22))) /(2. 0xA2)
D9=(A22—-B2—SCRT ((B2-~A22)¥+2—4. 0+A2+(C2—B22))) /(2. 0+A2)
1F(D9—D8)51, 52, 52

IF (DA ~DF)71,72, 72

DM=D9

GO TO 53

DM=D8§

GO TO 53

IF(DA—DF)8l, 82, 82
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81 DM=D§
GO TO 53

82 DM=D9

53 XF=FF2(DM)

2 ALL=AL1+XF

1IF(J-1)3, 23,3

23 GMO=AGMF(DMM)

GKG=AGGF(DMM)

DMD=DM-—-DMO

IF(DMD~—DMS) 11,11, 24

24 W=3294. 0+(DMM~3. 0) +8775. 0
GMA=1.025*AMYS*AL2+«BB#+3/(12. 0+W )
GM1=AGMF(DMM)
GMG=AGT7F(GA, GB, DM)
GMB=1. 025*AMY*V*(GKG —GMG) /W
GMC=GMI—-GMO
GMP=GOMO—-GMA +GMB -+ GMC 0. 05
GG=0, 05+ GMA—GMB—-GMC
IF(GMP. LT. 0.0) GO TO 209
PRINT 207, DA, DF, GG, GMP, DM, GOMO

207 FORMAT(/, 2X, 6X, 3HDA=E15.7, 11X, 3SHDF =E15. 7, 5X, 8HGG=E15.7, 5X, dHGMP=
E15.7, 4X, 3HDM=F10. 5, 2X, F10. 5/)
IF(DM~—11.0) 25,25,4
25 VI1=VF71(VAA, VBB, DC)
GO TO 5
V1=VF72(VA,VB,VC,DC)
VV=V1-V
1IF(TM-7.0)31, 31, 32
31 TM=75. 0xDM- 2695. 0
GO TV 33
32 TM=171.6xDM+2018. 8
33 AMM=AMMF(DM)
D1=(1.025*VV*AMY) /TM
D2=(SL+0. 5-+r XF)
D3=(SL*). 5—XF)
4=1.020+ALL*VV<AMY/(SL+AMNM)
DA=DAA D} +Dz+D4
Dl =Dk -+ D1—D3*D4
DMO=DM
V=V1
J=J+1

[
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>

=
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GO TO 99
11 W=3294. 0+(DMM~3. 0) +8775. 0

GMA=1.025*AMYS+*AL2+BB++3/(12, 0+W)
GM1=AGMF (DMM)
GMG=AG7F(GA, GB, DM)
GMB=1. 025*AMY*V+(GKG—GMG) /W
GMC=GM1—GMO
GMP=GOMO—GMA +GMB +GMC —0. 05
GG=0. 05+ GMA—GMB—GMC

209 PRINT 203, DA, DF, GG, GMP, GOMO

203 FORMAT(/, 2X, 9HFINAL DA=E15.7, 5X, 9HFINAL DF=E15.7, 5X. 3HGG=FE15.7

5X, 4 HGMP=E15.7, F10.3/)

1000 CONTINUE
LAA=LAA+1
GO TO 2000

999 PRINT 204

204 FORMAT(//5X, 19HOVER FLOW NO ANSWER/)
LAA=LAA+1
GO TO 2000
END
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