MERCHANT SHIPPING SECRETARIAT
. GOVERNMENT OF SRI LANKA
CERTIFICATE OF COMPETENCY EXAMINATION

GRADE : CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
¢ SUBJECT  :SHIP’S STABILITY

,DATE : 06th gy 204
Time allowed THREE hours Total marks :180
ANSWER ALL QUESTIONS Pass marks  : 60%

Formulae and all intermediate steps taken in reaching your answer should be clearly shown. You
may draw sketches wherever required. Electronic devices capable of storing and retrieving are
not allowed.

1) A vessel operating in severe winter conditions may suffer from non-symmetrical ice
accretion on decks and superstructure.

Describe the effects on the overall stability of the vessel making particular reference to
the curve of statical stability.

(30 marks)
2) Answer the following questions with reference to bilging:
a) Briefly describe the effects on a vessel’s GM due to bilging
(06 marks)
b) A boxed shaped vessel floating on an even keel in salt water has the following
particulars:
Length  120.0m Breadth 18.0 m
Draught 5.0 m KG 4.8 m

There issan empty deep tank amidships adjacent to the keel of length 20.00 m with a
water tight flat 5.80 m above the keel, which extends the full width of the vessel.

-
Calculate the final draughts and the change in metacentric height if this compartment

is bilged.
(24 marks)
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A vessel displacement 10500 t KG 6.5 m loads the following grain cargo, stowage factor
1.53 m’t".
Hold | Weights (t) | Kg (m) Transverse volumetric heeling moments (m*)
1 3500 7.2 1200
2 4800 7.4 1650
3 4100 7.5 2000
4 3200 43 1110
The values of Kg are the volumetric centroids of the spaces.
The table below illustrates extracts from the Maximum Allowable Grain Heeling
Moment Table in metre tone:
KG — /6.8 6.9 7.0 7.1 7.2
Displacement
25 500 5660 5450 5245 5040 4840
26 000 5600 5400 5200 5000 4800
26 500 5550 5360 5165 4970 4775
a) Demonstrate whether or not the vessel complies with the cyrrent Grain Rules.’
BNS 3723 1542 (25 marks)
b) Calculate the approximate angle of heel due to the assumed grain shift ’
C{. |’3 }° (05 marks)
==
Ship ‘A’ has a displacement of 13,000 t and a KG of 8.20 m in salt water. ar 6033 r'wll
O+ )94 ead

With the aid of T)ata sheet — 1 (KN Curves) and Data sheet — 2 (Hydrostatic particulars)
determine whether the vessel complies with the stability requirements of the current Load 0 ‘M 3 A

Line Rules.
(30 marks) 0 BbSM

41 °
0?2Zm
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Answer the following questions with regard to ship’s longitudinal stability:
a) “When calculating LCG (Long#udinal Centre of Gravity), more accurate results can
be obtained if the moments are taken around aft or fwd perpendicular, instead of the

COF". Briefly describe this statement.
(05 marks)

A vessel has a summer displacement of 24 800 t which corresponds to an even keel

b)
draught of 10.86 m in salt water.

In a partly loaded condition the vessel has the following particulars:

Length B.P. 180.0 m LCF 85.0 m (foap)
Displacement ' 21200t MCTC 210
Drafts (in SW) fwd 8.96 m aft 948 m

The vessel is to complete loading at the summer displacement, with a trim of 1.00 m

by the stern.
The remaining cargo is to be loaded into two holds:
No. 1 Hold (Lcg 166.0 m, foap) RRA| 34
No. 7 Hold (Lcg 32.0 m, foap) 1549 ' b6
Calculate:
i.  The quantities to be loaded in each of the holds d
fu d at (15 marks)
ii.  The final draughts in salt water R FOFM q' FOF
*(05 marks)

vessel floating upright has to load two weights using the ship’s own demck The
maximum allowable list at any time is 5°.

Using the following particulars, calculate the minimum initial metacenmc height

required.

Initial displacement 15,200 t

KM 8.65 m (assume constant throughout)

Derrick head” 27.0 m above the keel ‘ av

Two weights, each 50 tonnes on the quay, 18 m from the centre line of the vessel to be
loaded. Stowage positions on deck Kg 13.5 m, 8.0 m each side of the centerline. The

inboard weight is to be loaded first.

-‘.nal e e 9w Page 3 0f 10
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(30 marks)

Data sheet — 1 (KN Curves)

ANGLE OF HEEL — DEGREES
12 20 . 30 40 50 0 75
15000 1.72 2.98 'l 4.48 5.72 6.48 6.91 7.05
14500 1.73 298 |- 451 | 519 6.58 6.95 7.08
14000 | 1.74 2.98 4.55 5.85 6.68, 7.00 7.10
13500 | 175 o 2.9 14.58. 5.90 6.13 7.08 7.13
13000 1.77 3.00 4.62 5.93 6.78 714 | 7.16
12500 1.78 3.03 4.63 5.98 6.83 7.18 7.18
12000 | i78 | 305 | 465 | 604 68 | 720 | 7.0
11500 180 | 312 4.70 6.10 6.93 7.25° 1.22
21 1000 '1.82 3.15 4.5 6.15 6.98 7300 | 7.4
& 10500 1.83 319 | 479 6.18 7.02 7.35 1.27
1| 10000 1.86 3.23 483 | 622 | 1.07 7.40/ 7.30
£ 9500 1.93 3.28 4.91 6.25 711 7.45 7.35
=1 o000 | 2.00 3.36 500 | 6.28 718 | 7.50 7.40
Gl 8500 | 205 | 343 | 504 | 632 7.20 155 | 141
=[ soo0 | 20 3.52 5.10 6.36 7.22 760 | 1.42
20 1500 | 2m7 3.62 5.18 6.38 724 | . 7.65 17.46
| 7000 2.9 3.70 5.25 6.40 7.26 7,70 1.50
6500 2.32 3.85 535 | 643 7.27 7.70 751
6000 2.42 4,00 5.45 6.48 728 | 7.0 7.52
5500 2:57 " 4.15 £ 5.55 6.53 7.29 7.68 7.51
5000 272 4.32 5.65 6.58 7.30 7.66 7.50

Yy
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Data sheet - 2 (Hydrostatic particulars)

Displiacement TPC NMCTC T

! . frn kve | ke | e | oqer

Dranght fonp fonp

" “ns:\'fms RllFi“l;ma mib::mu Rnl:n‘.‘c,atm l'n:mu lel‘.‘r'mn s " " i
7.00 | 14576 14220 23.13 22.57 | 184.6 | 180.1 | 8.34 | 3.64 | 70.03 67.35
690 | 14345 13996 23.06 22.50 | 183.0 | 1785 | 835 | 3.58 | 70.08 67.46
6.80 | 14115 13771 22.99 2243 | 1814 | 1770 | 836 | 3.53 | 70.13 67.57
6.70 | 13886 13548 2292 72236 | 1799 | 1755 | 839 348 | 70.16 | 67.68 |
1660 | 13657 13324 22.85 2229 | 1783 | 1740 | 838 | 3.43 | 7020 [ 6799
" 6.50 13429 13102 22.78 2223 176.8 172.5 8.39 338 | 7024 67.90
640 | 13201 12879 22.72 2217 | 1753 [ 1710 | 841 [ 333 (9038 68.00
6.30 | 12975 12658 22.66 22.11 | 1739 | 169.6 | 8.43.] 3.28 | 7032 | 6810
6.20 | 12748 12437 22.60 2205 | 172.5 | 168.3 | 8.46 | 3.22 | 70.35 | 68.20
6.10 12523 12217 22.54 21.99 1711 167.0 8.49 3.17 | 70.38 | 68.30
6.00 | 12297 11997 22.48 21.93 | 1698 | 1657 | 852 [3.11 | 70.42 | 6839
590 | 12073 11778 22.43 2187 | 1685 | 164.4 | 855 | 3.06 | 70.46 | 6843
5.80 | 11848 11559 2237 21.82 | 1673 | 1632 | 8.59 | 3.01 | 7050 | 6857
570 | 11625 11342 22.32 2177 | 166.1 | 1621 | 8.63 | 2.95 | 7033 68.65
5.60 | 11402 11124 22.26 21.72 | 165.0 | 161.0 | 8.67 | 2.90 | 7057 [ 6373
5.50 11180 10908 22.21 21.66 163.9 160.0 8.71 2.85 | 70.60 | 68.80
5.40 10958 10691 22.15 21.61 162.9 158.9 8.76 2.80 | 70.64 | 68.8%
5.30 | 10737 10476 22.10 21.56 | 161.8 | 1579 | 881 | 2794 70.68 | 68.95
520 | 10516 10260 22.05 21.51 | 1608 | 1569 | 886 | 2.69 70.72 | 69.02
5.10 | 10296 10045 22.00 2146 | 159.8 [ 1559 | 8.92 [2.63 70.75 | 69.09
5.00 | 10076 9830 21.95 2141 | 1588 | 1549 | 898 [ 238 70.79 | 69.16
4.90 9857 9616 21.90 21.36 | 1579 | 1540 | 9.06 | 2353 70.82 | 69.23
4.80 9638 9403 21.85 2132 | 1569 | 153.1 [ 913 2.48 | 70.86 | 69.29
4.70 9420 9190 21.80 21.27 | 1560 | 1522 [ 922 2,43 [ 7090 | 69.35
4.60 9202 8978 21.75 21.22 | 1550 [ 1513 | 930 | 238 70.93 [ 69.42
4.50 8985 8766 21.70 2117 | 1542 [ 1505 | 9.40 | 233 70.96 | 69.48
4.40 8768 8554 21.65 2112 | 1533 | 1496 | 949 [ 237 71.00 [ 69.55
4.30 8552 8344 21.60 21.07 | 1524 | 1487 | 960 | 223 71.04 | 69.62 |
420 8336 | 8133 21.55 21.02 | 1515 | 1a7.8 | 971 | 217 71.08 | 69.68 |
4.10 8121 7923 21.50 2097 | 1506 | 1469 | 983 | 212 71.12°| 69.74
4.00 7906 7713 21.45 2093 | 1497 | 1460 | 996 [ 207 71.15 [ 69.81
3.90 7692 7505 21.40 20.88 | 148.7 | 1451 [ 10.11 | 2.01 | 97118 69.88
P3.80 7478 7296 21.35 20.83 147 .8 1442 1025 | 1.96 | 71.22 69.94
3.70 7265 7088 21.30 20.78 146.8 1433 10.41 1.91 | 71.25 | 70.00
3.60 7052 6880 | 2124 | 2072 | 1459 1423 11057 1.86 [ 71.29 | 70.09
3.50 6840 6673 21.19 20.67 144 9 141.3 1076 | 1.81 | 71 33 7014

THESE HYDROSTAT!C PARTICULARS HAVE BEEN DEVELOPED WITH THE

VESSEL FL OATING ON EVEN ’fff[__ o o ____J
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