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Overview (1/3)

M Objective

B To develop a program for generating hydrostatic tables and plotting
hydrostatic curves after calculating hydrostatic values for the given offsets
table

M Given
B Ship: Deadweight 320,000 ton VLCC (320K VLCC)

m Principal dimensions and other information
® LOA 332.8 m, LBP 320 m, B 60.0 m, D 30.0 m, Td (design draft) 20.0 m
® Keel plate thickness: 0.017 m
® Density of sea water: 1.025 ton/m3

B Offsets table

M Requirements

® Hydrostatic values to be calculated
® Volume,,  Volume,,, Displacement,,, Displacement,,, LCB, LCF, VCB, KB;, BM;, KM;, KB,, BM,,
KM,, MTC, TPC, WSA, CB, CWP, CM, CP
m Drafts to be calculated
® all drafts of offsets table
® If you need, use the linear interpolation between the given data.
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Overview (2/3)

M Output
B Hydrostatic tables
B Hydrostatic curves

M Implementation

B Any program language (C++[Recommended], BASIC, FORTRAN) or tool
(Matlab, MS Excel) can be used.

® However, the grading is different according to the language or tool what you
select.

m Evaluate the validity of your program by comparing the results with that of
lecture notes and discuss its results in your report.

B Do not copy! If it is found out, you will get ‘F'. Do it yourself!

M Due date: 23:00 on 4th June, 2018

sydlab .
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Overview (3/3)

M Submissions
B Report for the term project (MS word file)
m Source files including an executable file.

B After compressing all files in one file (e.g., YourStudentNumber.zip) and
upload to our eTL homepage.
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Offsets Table of a 320K VLCC (1/2)
* Unit: mm
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HALF BREADTH FROM CENTER LINE

Offsets Table of a 320K VLCC (2/2)

Bottom 100 200 300 400 500 600 700 800 900 1000 1100 1200 13.00 1400 1500 16.00 1800 20.00 2200 2400 26.00 2800 30.00 SNTQ
Line WL WL WL WL WL WL WL WL WL W.L W.L W.L WL w.L WL w.L WL WL WL WL WL WL
m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2468 5714 7779 9170 10121 10756 11004 -0.333
m 0 0 0 0 0 (] 0 0 0 0 0 0 0 0 0 0 0 4375 7391 9426 10762 11695 12342 12624 -0.166
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1063 6079 9047 11017 12341 13189 13760 14172 AP
m 0 0 0 0 0 764 816 0 0 0 0 0 0 168 1837 4321 6952 10875 13560 15298 16576 17417 17959 18398 05
m 0 2406 3206 3565 3678 3619 3402 3131 2968 3001 3252 3827 4814 6329 8317 10380 12274 15329 17636 19272 20392 21158 21671 22002 1.00
m 1980 6807 8190 9059 9678 10145 10541 10954 11466 12154 13093 14276 15597 16949 18245 19424 20493 22378 23898 25016 25802 26361 26692 26880 2.00
m 6384 11580 13364 14648 15724 16688 17598 18500 19402 20311 21228 22144 23039 23885 24666 25372 26001 27044 27847 28406 28760 28996 29154 29256 3.00
m 11520 16453 18528 20045 21296 22410 23415 24310 25106 25826 26471 27039 27541 27979 28357 28679 28953 29381 29669 29822 29894 29940 29979 30000 4.00
m 16608 21227 23138 24564 25705 26633 27391 28007 28502 28896 29207 29450 29636 29775 29875 29944 29984 30000 30000 30000 30000 30000 30000 30000 5.00
m 21264 25255 26779 27784 28512 29058 29454 29723 29891 29978 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 6.00
24816 27985 28981 29547 29861 29990 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 7.00
0 26736 29221 29818 29997 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 8.00
m 27400 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 9.00
m 27400 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 10.00
m 27400 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 11.00
m 27400 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 12.00
m 27400 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 13.00
m 27400 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 14.00
m 27400 29449 29930 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 15.00
25788 28535 29419 29851 29975 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 30000 16.00
21972 26146 27478 28336 28935 29340 29586 29706 29754 29760 29760 29760 29760 29760 29760 29760 29760 29760 29760 29760 29760 29760 29760 29760 17.00
15192 21267 23221 24483 25393 26105 26632 26983 27227 27368 27389 27362 27359 27361 27359 27360 27360 27360 27360 27360 27371 27459 27619 27852 18.00
m 10644 17313 19482 20938 22038 22879 23521 23994 24314 24542 24696 24786 24815 24817 24815 24816 24816 24816 24816 24861 25029 25297 25641 26040 18.50
m 5880 12220 14539 16152 17372 18277 19013 19626 20082 20421 20667 20831 20916 20934 20899 20832 20772 20755 20868 21132 21485 21945 22541 23280 19.00
m 1860 6613 8767 10271 11400 12291 13009 13589 14048 14398 14640 14775 14812 14760 14627 14460 14348 14347 14640 15180 15908 16798 17821 18960 19.50
m 0 1875 3102 4014 4751 5371 5883 6295 6615 6850 7005 7067 7023 6868 6600 6190 5568 3172 0 1872 5178 8178 10707 12960 FP
m 0 0 0 0 0 326 562 678 754 800 822 817 il 524 0 0 0 0 0 0 0 0 3192 2043
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[References] Example of Hydrostatic Tables of
a 320K VLCC
HYDROSTATIC TABLE
DRAFT MOULDED(M) 14.983| 15.983 16,983 17.983 18.983] 19.983 20.983 21,983
DRAFT EXTREME(M) 15.000| 16.000] 17.000| 18.000] 15.0090| 20,000 21.000| 22.000]
TRIM(M) 0.000| 0.000| ©.000| 0.000| 0.000| 0.009| 0.000| 0.000|
HEEL(DEG.) 0.000| 0.000| 0.000| 0.000| 0.000| 0,009 0.000| 0.000|
VOLUME MOULDED 235335.3| 252233.5 269404.3) 286658.7| 304044.4) 321546.5| 339154.3| 356853.1]
DISPL. TOT. S.W. 241596.7| 258951.0| 276541.2) 254233.5| 312070.8| 330022.1] 348081.0| 366233.3
DISPL. TOT. F.W. 235704.1] 252674.2 269796.3 287062, 4| 304459.3 321972.9 339591.2| 357300.8|
DISPL. AFT. BODY 107248.0| 115496.1| 123918.3| 132508.3 1412443 150102.2 159062.4| 168105.4|
DISPL. FORE BODY 133970.7| 143105.1| 152221.0| 161316.§| 170401.2| 175483.3 188570.7| 197669.0|
L.C.F. FROM MIDSHIP 7.680| 6,094 4.477| 3.015| 1.888| 1.018| 0.365| -0.100|
L.C.B. FROM MIDSHIP 13,790 13.327| 12.815| 12.268| 11.705] 11,148 10,502 10.083
L.C.B. AFT. BODY -51.075| -£1,594 -62.151| -52.737 -63.333| -63.921 -64.452 -65.040]
L.C.B. FORE BODY 73.723| 73.793| 73,844 73.879| 73.304 73.925| 73.946| 73.870)
V.C.B. ABOVE B.L. 7.727| 8,249 B.772| 5.296| 5.822| 10.347| 10.874 11.400]
T.P.C.(TON/1CM) 173.0| 174.6| 176.1] 177.§| 178.8| 180.0f 181.0| 181.8|
M.T.C. 0.01M(T-M) 3699.8| 3801.8 3902.6| 3996.3| 4077.4 4150.3 4214.6| 4271.6|
K.M.T.(M) 27.100| 26,434 26.006| 25.642| 25.368| 25.171 25.032( 24.945)
K.M.L(M) 497.777| 477.985 460.362) 443.913| 427.922| 412,771 398.330| 384.635
ILONG.* 1/100(Ma) 1155068.0| 1186902.4 1218373.1| 1247620.6| 1272546.56| 1295694.5] 1315766.2] 1333583.8|
1 TRAN.*1/100(M4) 45660.9| 45075.5| 46456.7| 45521 .4 47334.2| 47728.4 45081.5| 45356.4f
W.P.A. MOULDED(M2) 16882.6| 17034.5 17183.7| 17322.8| 17445.5 17557.3 17655.2| 17741.4
WETTED SURFACE(M2) 24585.0| 25357.5 26137.5| 26910.5| 27661.0| 28398.1) 29126.0| 29847.8|
BLOCK COEFF.(Cb) 10,8181 0.8221 0.8262] 10,8302 0.8342] 0.8381 0.8415| 0.8455
PK!SH.COEFF.(CB) 0.8208| 0.8247| 0.828¢6| 0.8325| 0.8364] 0.8401 0.8438| 0.8474)
W.P.A. COEFF.(Cw) 0.8793| 0.8872 0.8950| 0.9022| 10.5086| 0.9144 0.9195| 0.5240]
MIDSH. COEFF.(Cm) 0.9967| 0.9969| 0.9571| 10,9973 0.9974] 0.9975| 0.9977| 0.5978 8
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[References] Example of Hydrostatic Curves of
a 320K VLCC

ICF from midship (m) Cp[1:0.005]-5 ICB from midship (m)
[1:0.5]+100 [1:0.1]+200

C,p11:001]

Ay gm?)[1:100]+10

Cy([1:0.01] M TC (ton-cm)[1:20]+90

W eted Swrfae Area
(m?)[1:100]

KM, (m)[1:50]+35 TPC (ton/cm)[1:1]+20

VCB (m)[1:0.1]

KMp(m)[1:1]+10 Cp[1:0.005]+35

Draft [m]

Volume(m?)[1:1000]

Displacement[1:1000]+5
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[Reference] Lines of a 320K VLCC
- Fore Body
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GENERAL PARTICULARS
LOA(m) 3328
LB.P(m) 3200
8 mid(m) 600
D mid(m) 300

Td mid(m) 200
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- After Body

[Reference] Lines of a 320K VLCC
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Student’s S le] 6,300 TEU Contai Shi

[Student’s Sample] 6, ontainer Ship
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’ . o
[Student’'s Sample] 6,300 TEU Container Ship
20 /
Draft 18 / / —Volume (m)[1:1000}
[m] 16 —Displacement (ton)[1:1000] +5
——LCB from midship (m)[1:0.1]+200
14 ——LCF from midship (m)[1:0.5]+100
——VCB (m1:01]
12 ——BMT (m)[1:3]+50
—KMT (m)[1:1}+10
10 - ——BML (m)[1:100]+10
——=KML (m}[1:50]+35
8 ——MTC (ton-cm)[1:20]+90
——TPC (ton/em)[1:1]+20
6 - Awp (m)[1:100]+10
4 WSA (m*)[1:100]
€8 [1:0005)-5
, CWP [1:001]
€M [1:001]
5 . CP [1:0005]+35
200
[Naval Architectural Calculation, Spring 2018, Myung:Il Roh '!diﬂl lun‘n blﬂ 13
Guide for Term Project




Overall Procedures

M Step 1: Modification of offsets table to apply Simpson’s rules

M Step 2: Determination of the integral method for stations and
water lines

M Step 3: Assumption of the draft

M Step 4: Calculation of the sectional area for each station and the
water plane area for each water line

M Step 5: Calculation of the displacement volume and the 1st
moment of the displacement volume from the sectional area for
each station (“longitudinal integration”) or from the water plane
area for each water line (“vertical integration”)

M Step 6: Calculation of other items of hydrostatic values.

M Step 7: Go to Step 3 and repeat above for different drafts.

1
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Step 1: Modification of Offsets Table

M Simpson’s rules can be applied for half-breadths or areas having
the same spacing for station and water line.
B For Simpson’s 15t rule, three ordinates are required.
B For Simpson’s 2" rule, four ordinates are required.

M If needed, an offsets table should be modified.

B For example, if we have half-breadths for the station 0.0, 0.25, 0.5, and 1.0,
half-breadths for the station 0.75 should be given. To do this, we can generate
that from the linear interpolation between that of the station 0.5 and 1.0.

Simpson’s 1% Rule Simpson’s 2 Rule Before:
y St.0.0 0.25 0.5 1.0
/ S ®» How can we apply Simpson’s rule?
After:
” L - v i | st.0.0 025 05 0.75 1.0
®» Now, we can apply Simpson’s 1t rule
— X x for the station (0.0, 0.25, 0.5) and
i 3 the station (0.5, 0.75, 1.0).
Area = :‘.V(J‘u +4y, +y,) Area= g.\'(j‘,, +33, 430, +y,)

sydlab «
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Step 2: Determination of the Integral Method (1/2)
- Stations

HALF BREADTH FROMCENTERUINE

Bofom 100 200 300 400 SO0 600 700 900 900 000 1100 1200 1300 1400 1500 1600 1800 2000 2200 2400 2600 2800 3000 STA.NO.
Line WL WL WL WL WL WL WL WL WE WL WL WL WL WL WL WL WL WL WL WL WL WL Wi

] i G T
$1(0.5s)

0166

:S2: Simpson’s 2" rule
: Station spacing (=LBP/20)

AP AP

05

100

S2(1.0s)

>
~
3

$2(1.0s)

52(1.0s)

S2(1.0s)

-
8

Iszu.oS) L

S$1(1.0s) 16,00
I $1(0.5s) 1800
o i

I $1(0.2155s) =
Make 20.215 Station! I
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Step 2: Determination of the Integral Method (2/2)
- Water Lines

HALF BREADTH FROM CENTERLINE

Bomtom 100 200 300 400 SO0 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1800 2000 2200 2400 2600 2800 3000 STA.NO.
Line WL WL WL WL WL WL WL WL WL WL WL WL WL WL WL WL WL Wil WL WL WL wL owd

LEL ]  rm—— 0333

S2(1.0w) e =
S2(1.0W) -

S2(1.0w) B

S2(1.0W) @

2
3

>

. ‘. | 2
£ g g

S12.0W) ey 4%

iS2: Simpson’s 2" rule i
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P 23
2083

i
£
2
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Step 3: Assumption of the Draft

M Drafts to be calculated
m 0.0, 1.0, 2.0, 3.0, ...,18.0, 20.0 (Td), 22.0, 24.0, 26.0, 28.0 30.0

Naval Architectural Calculation, Spring 2018,_Myung:Il Roh
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- Sectional Area

Step 4: Calculation of the Sectional Area and the Water Plane Area

M Example
B Draft to be calculated: 5.0 W.L
B Station to be calculated: St. 10
B Half-breadths for St. 10 up to 5.0 W.L

ITH FROM CEN)

0333

.......
S2(1.0w) >

S1(1.0w)

.

EHEEEE!EEQ!EEEEE!Q!!!!!!HEI
+

DISTMN scton 100 200 300 400 SO0 600 700 800 900 1000 1100 1200 1300 400 1500 1600 M0 2000 2200 2400 2600
WL WD WL WL OWE WD WL WL WL WL WL WL WL WL WL WL WD WL Wr WL WL We W

00 000 STANO.

0333
0168
AR
o5
100
200
10

2043 20
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Step 4: Calculation of the Sectional Area and the Water Plane Area
- Water Plane Area

M Example
B Draft to be calculated: 5.0 W.L
B Water line to be calculated: 5.0 W.L
B Half-breads of all stations for 5.0 W.L

HALE ENTERLINE
BRI Sotiom. 100 200 300 400 5000 &0D TO0 200 900 000 1100 1200 1300 Y400 500 1600 1800 2000 2200 2400 2800 800 3000 STALNO.
Uoe WL WL WL WL WL WL WL WL WL WL WL WL WL WL WL WL WL WL WL WL WL WLowL

151(0.1665)
i $1(0.5s) as

h

ISZ(LOs) a0

s

ISZ(I.Os) 5

ISZ(LOS) o

i

ISZ(I.Os) e

$2(1.05)

1500

1600

152(1.05) i

1800

$1(0.55) -

I $1(0.55) e

$1(0.215s) &=

¢
-

I roke 20215
EET i

......

21

Step 5: Calculation of the Displacement Volume and
the 15t Moment of the Displacement Volume

M We can calculation the
displacement volume and the 1st
moment of the displacement
volume from the sectional area
for each station (“longitudinal
integration”) or from the water
plane area for each water line
(“vertical integration”)

.

%?gy

|
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