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1. PURPOSE. This publication contains reference material that may be needed
by an applicant during an examination for a merchant marine deck license.

2. DISCUSSION.

a. Applicants for merchant marine deck licenses taking an examination to
determine their professional qualifications may be required to answer
examination questions which are based on the material in this
publication.

b. The Coast Guard has converted to a computerized random generation
system for creating examination modules. To streamline the process of
creating module test booklets, where possible, the reference material
needed to answer exam questions has been incorporated in Deck
Examinations Reference Books. This allows applicants to view both the
exam question and the reference material at the same time.

c. Copies of this publication will be provided by the Regional
Examination Centers (RECs) when applicants take an examination. This
publication is available to the general public but only copies
provided by the RECs may be used when completing an examination.

d. The August 1989 edition of this publication contains all material
required by questions in the question bank as of August 1989.

DISTRIBUTION- SDL No. 128
alblcjdjelfloglhlililkfti]m]nlolplalr[s]t]Julv]w][x[y][z

1908 1 111 1 1 1 T 1

* *

IOTMOO ®P

®* NON-STANDARD DISTRIBUTION:



*(ATwo) ‘(01) 10X MON w:)

" (£Tu0) *(¥1) punos

398nd  ‘(G) speoy uojdueq nesun ‘sTnoT °3S ‘stydwely ¢ (7) o%eaoyouy ‘uens
ues ‘(8) ‘yoeeg Buo]- ‘uolsetiey) ‘(%) nInToucq ‘(Ql) uoasnoH ‘pueliod
‘00sTOURL] UBS ‘@DIOWTIITEY ‘TWETW ‘OpaTOL ‘(9) sueaTa0 MAN ‘(00L) uo3asog 2:)

Bonoselorg ojus

i UITCIIATT puDp Anmnsoo LRSS T
419703 summIT 10 82110 ’T-’-“"‘-I") i
b o - SBINS ¥R L)
P9 D05 g Py 108y
SIIIS '

Z0%0Z °0°a ‘uo3l3urysem
901330 SuTiUTId JUSULLISAC) °*S°fl
SJUusumO0J Jo nuapua:luuadns

:ssaappe SUIMOTTOF 9Y3 I Q4D 9yl woaJ uorIed11qnd
STY2 Jo so1dod 19pao Aewm s3Tun pIend 3se0) I9Yjo pue o1Iqnd ayL °q

"G0£2-£92 SL4 “(G-dAW-9) JuepuRLWO) WOLS
a1qeTTeAR 918 s91dod TeuOTlIppe pue JusweoeTdsy °*uorleorIqnd STyl JO
£1ddns 71eT13TUT UP YITM popTaocad ©q TTIM SIDJUSD UOTIRPUIWEXD TRUOTSSY °®

*NOTLVWIOANI ONI¥YAdE0 °¥%

*MOTT34 2q ITTM 0dD y3noaya o11qnd aya o3 a1qerIeAR UOTIROTTqNd

STY3 JO SI2A00 3yl ‘Aeald aq 1M SO ay3 £q pIay uorled1Iqnd STUI

JO S12A00 YL °*WOOI UEXd 9yj Ul pasn aq o3 uorleoriqnd sTy3 Jo sa1dodo DMY

oyl ATuo mOTTe 03 ST JMY Yoed °suorjeurwexs Suranp so1doo Teuosiad 19yl

asn jou Lew (0dH) 201330 Sutjurid JUSWHLISACYH SYJ wWoiJ uoIFed1Iqnd STY3

Jo so1doo paseyoand aaey oy sjued11ddy °*UOTIRPUTIWEXS SUTIRPW JUBYDISW MOOP
e Buryel sjueo17dde o3 a[qeyIRAER opew 3q TIMM uoIIeOTIqnd STYL °*TINGINOEd °€

5851 AQN 2

L€°12491d 9NdIANOD



INSTRUCTIONS

1. Some of the questions in the deck examination booklets require the use of
trim and stability reference material to answer the question. All of the
material necessary to these questions is contained in the appropriate Merchant
Marine Deck Examination Reference Book.

2., 1If a question requires the use of trim / stability reference materials, it
will be specifically stated in the stem of the question. For example, if the
question in your examination booklet is, "The sailing drafts are: FWD 24' -
03", AFT 25'-03" and the GM is 5.5 feet. Use the information in Section 1,
the blue pages of the Stability Data Reference Book, to determine the
available righting arm at 30 degrees inclination.", you must use Section 1
(the blue pages) of The Merchant Marine Deck Examination Reference Book,
STABILITY DATA REFERENCE BOOK to answer the question.

3. The Merchant Marine Deck Examination Reference Book, STABIIITY DATA
REFERENCE BOOK, has three (3) sections. Each section has its own index and is
color coded as follows:

1 L] Selected Stability Cllrves ®0 000000000000 000000000 .B]—ue Pages
2. Trim and Stability Book - S.S.American Mariner...White Pages
3. Trim and Stability Book - S.S.Northland..........Salmon Pages

4. Applicants taking an examination who wish to make a comment or protest
concerning any material in this publication should complete a Comment/Protest
form for the question involved and give it to the examiner.

5. Individuals not taking an examination who wish to make a comment on any
material in this publication should send a written comment, citing this
publication and the appropriate page, and paragraph or illustration commented
on, to:

Commandant (G-MVP-5)

U.S. Coast Guard

STABILITY DATA REFERENCE BOOK
2100 Second Street SW
Washington, DC 20593-0001

All written comments submitted by the general public will be reviewed prior to
revising this publication. A heavy workload precludes the Merchant Marine
Examination Branch from discussing comments over the telephone or responding
to written comments. Your comments are welcomed and you will receive a letter
or postcard indicating your comments were received.
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TABLE OF CORRECTIONS IN INCHES TO DRAFT FORWARD AND AFT FOR EACH 100 TONS

LOADED AT ANY DISTANCE FROM AMIDSHIPS.
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EXAMPLE-FIND THE CHANGE IN TRIM AFTER LOADING 100 TONS IN NO. 2 HOLD (160 FEET FORWARD AMIDSHIPS)

INITIAL DRAFT FORWARD 19'-6" AFT 20°-6"
CORRECTION FORWARD +7.6" AFT -4
NEW DRAFT 20°-2" 20'-2"
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NOTES 1-THE CORRECTIONS HAVE BEEN COMPUTED FOR THE TWO DRAFTS 10 FEET APART TO FACILITATE INTERPOLATION,
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TABLE FOR FREE SURFACE CORRECTION AND TANK CAPACITIES
C4-S-lo

TANK FREE SURFACE
CAPACITY CORRECTION

SI% | I00% | COb-A-| COL B
ANk | Frames | B0 AW ﬂ.»ni i 97% | v.ce.| BSF
D.BY | ¢ | 14-24 48.2| 52.8] 106 | 67 4.5 39.9
D.BIA | ¢ | 24-36 81.9| 89.8 464 | 204 4.8 64.9
DB2 [Pl 36-57 71.2| 78J 428 | 158 2.7 | 106.6
S| 36-57 71.2| 78] 428 158 271 J06s
¢ | 57-82 | 227.6| 249.5| 3777 944 2.5 161.6
D.B.3 | P| 57-82 55.6| 61.0 300 120 3.0 | 169.2
S| 57-82 55.6 61.0 300 120 3.0 | 169.2
¢ | 82-106 | 2241 | 245.7| 3626 |. 943 2.5 | 222.0
D.B.4 | P| 82-106 | 1281 | 140.5 1138 364 2.6 | 223.8
S| 82-106 | 1281 | 140.5 138 364 2.6 | 223.8
¢ | 106127 | 196.2| 215. 3173 825 2.5 | 278.3
D.B.5 | P| 106-134 | 178.0| 195.2| 2048 676 2.6 | 288.3
S| 106-134 | 180.0| 197.4| 2048 676 2.6 | 288.3
¢ | 134-160 | 242.3| 265.7| 3928 1021 2.5 | 354.4
D.B.6 | P | 134-160 87.0| 95.4 615 221 2.8 | 348.2
S | 134-160 87.0| 954 615 221 2.8 | 348.2
P | 160-184 94.6| 103.7 768 269 2.7~ 4124
D.B7 s 7s0.184 94.6| 103.7 768 269 2.7 }-419-4
D.TY | ¢ 14.24 | 125.3| 137.4 134 130 16.5 40.3
DTIA| ¢ | 24.36 | 257.6] 282.5 945 680 16.8 65.
. P| 106-113 | 100.7 | 20 20 19.1 | 260.8
e S| 106-13 | 100.7 | 20 20 19.1 | 260.8
P| 1N3-19 86.] 17 §7 19.1 | 277.0
D.I3 T 39 86.) 17 17 190 | 277.0
P| 160-172 | 20.2| 220.7 1242 | 634 N.4 | 401.2
D16 5T 760172 | 201.2] 2207] 1242 634 N4 | 401.2
P|172-184 | 128.8] 141.2 618 358 N7 | 4307
and S| 172-184 | 128.8] 141.2 618 358 N7 | 4307
P | 184-190 50.5! 554 68 58 9.6 | 454.0
— S| 184-190 | 50.5| 55.4 68 58 9.6 | 454.0

TANK F.S.
CAPACITY CORR.
100% | 100% | COL C
TANK F.W SSW. | .
‘ FRAMES TONs | ToNs | | SLACK | v.ce.| GG
FORE PEAK | € | STEM.i4 110.8 W7 | 17
AFT PEAK ¢ 204.218 93.0 24,9 | 506.8
D.T.4 P/S | 120-127 | 123.7 5575 21.3 | 296.0
D.T.5 P/S 127-133 | 108.4 4789 20.9 | 312.0
DIST. WATER| ¢ | 106-109 | 2490 59 | 39.5 | 2558
NOTES:
FUEL OIL AT 37.23 CU.FT./TON-97% FULL
FRESH WATER AT 36.0 CU. FT./TON-100% FULL
SALT WATER AT 35.0 CU. FT./TON-100% FULL
FREE SURFACE CORRECTION PROCEDURE
ADD QUANTITY IN COLUMN A FOR TANKS SLACK
ADD QUANTITY IN COLUMN B FOR TANKS 97% FULL
ADD QUANTITY IN COLUMN C FOR F.W. TANKS
IF ANY TANK IS EMPTY, OR PRESSED UP WITH WATER, USE
ZERO FOR THAT TANK.
DIVIDE SUM TOTAL BY THE SHIP DISPLACEMENT IN TONS TO
OBTAIN FREE SURFACE CORRECTION IN FEET.
SHEET 4
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REQUIRED GM CURVE
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THE REQUIRED GM VALUES GIVEN IN THIS DIAGRAM MUST BE MAINTAINED
IN ORDER TO ENABLE THE SHIP UNDER AVERAGE OPERATING CONDITIONS, TO

SUSTAIN DAMAGE IN ANY ONE COMPARTMENT WITHOUT REACHING A CONDITION
OF NEGATIVE STABILITY AFTER DAMAGE, AND WITHOUT HEELING WHICH MIGHT
RESULT IN FLOODING AN UNDAMAGED COMPARTMENT.
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VOYAGE NO.

MEAN S.W. DRAFT (SEE SHEET 3)

KM (SEE SHEET 3)
KG

GM

CORR.FOR F.S.

GM AVAILABLE
GM REQUIRED (SEE SHEET 6)

LCB (SEE SHEET 3)

TRIM LEVER Fwp, AFT
MOMENT TO TRIM ["
TRIM IN INCHES Fwp,AFT

102 p
: . : " : L | eYe 4 MAIN DECK \ e an =
il e T : 1 _NO5 — gk ”ﬂomon lllll e e e
_NO.5 | [F===aF=%=-3 ) \
be = ul“kﬁhlo.u”l jEl — e f— _f%._.unzoo._.b:!%.mu” 004n el = IZIO.Ib.l B .IZl@.IU' l~||||.2|0n|N| o =
0.8 NO.7D.T ! MO.6D.T. mlwr!w_ ,__\ o713 N
- "l n'iom v 1o 1 S—— o170 | 5. 1o emm—
LC.G.
ITEM TONS | KG IOZmz._. E P MOMENT F.S.
LIGHTSHIP 7675 | 31.5 | 241763 | 276.5 | 2122138 . I
CREW & STORES 20 1€ 7 2188.] 276.5. . 13825 [ ] DRYOR REEFER CARGO
LUBE OIL 13 25.8 x ~ P WAy~ 4128 9
FUEL OIL 8 SALT WATER FRESH WATER
FRESH WATER
" DRY CARGO [ ] FUEL OIL
REEFER CARGO
DECK CARGO SALT WATER
TOTAL -
LCG-F.P. LCF —F.P. (SHEET 3)

DRAFT FWD.
DRAFT AFT

SHEET 7a _
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S/S NORTHLAND

LOADING, TRIM & STABILITY BOOKLET

DEDICATED CLEAN BALLAST TANK CONFIGURATION
IN ACCORDANCE WITH IMCO REGULATION 13A OF 1978 PROTOCOL TO MARPOL 1973

PRODUCTS LOADING CONDITIONS

CRUDE QOIL LOADING CONDITIONS
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NOTES TO MASTER AND PRINCIPAL PARTICULARS

1. The following cargo tanks are piped for either crude o0il or clean sea water ballast (after crude oil washing):
Cargo Tank No. 6 P,S, & CL
Cargo Tank No. 7 vmm
Cargo Tank No. 8 CL
Cargo Tank No. 9 CL

2. (he above-noted tanks are NOT to be used for either products cargo or sea water ballast when carrying products.

3. & 1ight ship plus clean sea water ballast condition is included herein to demonstrate compliance with the requirements of
Regulation 13A of the International Conference on Tanker Safety and Pollution Prevention. 1978.

4. The Products Loading Conditions herein are predicated on a maximum draft at bow or stern of
38.50° for transit of the Panama Canal.

5. Principal Particulars:

Length Overallececceccccccncccaa- - e Centens’ | JO0" = JaB AN
Length Between Perpendiculars ccccccccmcccccccccncccaceaes /05’ - 0"
Breadth Moulded S 102' - O"
Depth Moulded- - 2a BO! Cope
Full Load Draft Summer m1mmuou1a---c-- - e - 39' - 9-3/4"
Full Loaded Displacemente==ceccccccccccccccnccccax = cemeeeee 62,160
Deadweight- ——-- ceecmne- - 49,339

SHEET 1
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INSTRUCTIONS FOR COMPLETION OF FORMS TO DETERMINE ..HOGGING AND SAGGING NUMERALS

Sheet 81E is the form for computing longitudinal bending stress numerals. The resulting numeral should not exceed 100.

The weights entered on Sheets 81B, 81C and 81D, divided by 100 and as applicable, are entered in the "Tons/100" column
of Sheet 81E for departure and arrival conditions. Multiply the "Tons/100" by the Hogging and Sagging Factors for all

weights entered in lines 1-27 and .enter totals on line 28, "Total Deadweight."

Line 29 gives the 1ight ship value for "Tons/100" and the associated hogging and sagging numerals. The 1ight ship value
includes weights for spate tailshaft and stowage as given on Sheet 81B ([12821 + 29]/100 = 128.50). Add lines 28 and 29
to obtain line 30 displacement and hogging and sagging numerals for departure and arrival conditions.

Enter the "Tons/100" deadweight from line 28 in line31 "Numeral” columns for both hogging and sagging, and subtract
from line 30. The resulting values in line 32 must not exceed 100.

SHEET 3
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VERTICAL MOMENTS OF FREE SURFACE OF LIQUIDS - FT TONS

FUEL, FRESH WATER, BALLAST & WASH WATER

CARGO TANKS
61° API 40° AP] 30° API 14° API S.W.
4 (48.93) (43.58) (a71.04) (36.97) (35.00) 4
NO. I(FT") (CF/T) 1/8 (CF/T) 1/5 (CF/T) 1/§ (CF/T) 1/85 (CF/T) 1/8 FUEL OIL 1{FT ) 1/8
1 .€6L 283,940 5804 6515 6920 7682 8114 SETTLER (P) OR (S) FR. 58-60 11,450 308
1 (P) OR (S) 52,000 1060 1190 1264 1403 1482 AFT BUNKER (P) OR (S)FR " " 30,500 819
e CL 283,940 5804 6517 6920 7682 8114 FWD BUNKER (P) FR.108-120 160,051 4299
2 (P) OR (S) 77,000 1588 1783 1893 2102 2220 FWD BUNKER (S) . 160,051 4299
3 gk 283,940 5804 6517 6920 7682 8114
3 (P) OR (S) 81,100 1658 1862 1977 2195 2318 FRESH WATER
4 CL 283,940 5804 6517 6920 7682 8114
4 (P) OR (S) 81,290 1662 1866 1982 2200 2323 STEERING RM (P) FR. 13-17 155768 438
b 8L 283,940 5804 6517 6920. 7682 8114 STEERING RM (S) FRl o2 1) 10,728 298
5 (P) OR (S) 81,290 1662 1866 1982 2200 2323 DISTILLED (P) FR. 37-45 9,324 259
6 CL 283,940 5804 6517 6920 7682 8114 UNDER BRIDGE FR. 81-904 ! 2,160 60
6 (P) OR (S) 81,290 1662 1866 1982 2200 2323
7 CL 283,940 5804 6517 6220 7682 8114
7 (P) OR (S) 81,290 1662 1866 1982 27200 2323 S.W. BALLAST
8 CL 283,940 5804 6517 6920 7682 8114
8 (P) OR (S) 81,290 1662 1866 1982 2200 2323 FORE PEAK Stem FR. - 130 109,060 3,116
9 CL 283,940 5804 6517 6920 7682 8114 AFT PEAK FR. 17 - Stern 160,335 4,581
9 (P) OR (S) 81,290 1662 1866 1982 2200 2323 BALLAST (P)OR(S) FR.120-130 55,510 1,586
10 CL 283,940 5804 6517 6920 7682 8114
10(P) OR (S) 81,100 1658 1862 1977 2195 2318
11 CL 283,940 5804 6517 6920 7682 8114
11(P) OR (S) 77,930 1593 1789 1900 2109 2227
T To obtain the free surface correction to GM in any condition of loading, add the 1/& values of all slack tanks and divide
by the displacement of vessel.

2. Values of 1/5 for different API cargo may be obtained by either dividing tabular values of Hﬁmq ) by corresponding density

of cargo in tank, or by interpolation.

SHEET §
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_ SCALE FOR DISPL. - .ﬂmzw OF 2240 POUNDS
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DETAILS OF SHIP'S DEADWEIGHT - CONDITION
VCG VERTICAL LCG LONGITUDINAL FREE
DESCRIPTION L. TONS ABOVE BL MOMENT FROM @ FT MOMENT SURFACE
(FT) (FT TONS) (+ = AFT) (FT TONS) (FT TONS)
CREW & EFFECTS - DECK HOUSE 3 68.23 205 90.0 F - 270 %
CREW & EFFECTS - AFT HOUSE 7 56.23 : 394 256.0 A 1792 -
SPARE TAIL SHAFT & STOWAGE 29 8.23 239 298.5 A 8A5h -
TOTAL CONSTANTS (39) 21.5 (838) 261.0 A (10178) -
STORES - FORWARD 54.23 307.0 F -
- DECK HOUSE 54,23 90.0 F -
- AFT HOUSE 54.23 276.3 A -
FRESH WATER - UNDER BRIDGE 57.43 90.0 F
- DISTILLED 42.73 258.5 A
- STEERG GR RM  (P) 48.53 322.4A
- STEERG GR RM  (S) 48.53 321.5A
FUEL OIL - AFT BUNKER (P) 29.83 203.8A
- AFT BUNKER (S) 29.83 203. 8A
- SETTLER (P) 37.83 205.3A
- SETTLER (s) 37.83 205.3A
- FWD BUNKER (P) 29.53 267.6F
- FWD BUNKER. __(S) | 28.13 265. 1F
TOTALS
SHEET 818




J.18 133HS

STvL0L
P TEYE sz S/d T1°ON
: o AT
%5 Tl el"9¢

Y g 281 €2°92. S/d 0T °ON
W ls L €1°92 10 01°ON

¥ 5°76 €6°S¢C S/d 6°ON

e €1°92Z D Hr-ON

U €6°6C S/d 8°'ON

V ¢°2Zg €1°92 12 8L ON

¥~G* 2T €6°SZ S/d L*ON

o Vo eT g7 T L*ON

N — S/d 9°ON

I 8 LT €1°92 T3 -9ON

4 5°L9 €6°ST S/d S°ON

4 819 €1°9¢C T 5 JON

g 640 €6°S¢C S/d v°ON

I962 10T €1°9C 10 &°ON

& ¢ it €6°S¢ S/d €°ON

IS8 19T €1°92 8- ¢ ‘ON

. : ~ i b cc 9z e Ad ¢ oi
2 . 4 &ilet £179¢ a0 ¢ ON
Rl s A T4 S/d 1°ON

I nre el°9¢ ad I°ON

(snoL 1d) (snoL 1d4) (1dv = +) (snoL 14) (14) A
3Jv44ns INIHOW 14 B WoYdd INIHOW 18 3A08Y sNoL 1 NOI1d14¥2S3a
3344 TYNIGNLIONOT 931 TYI1L43A 9347

)-18 133HS

094VD

1T B) 3avg

(-HED;as



DETAILS OF CLEAN SEA WATER BALLAST

CONDITION:

DESCRIPTION L. TONS >8«mmm_. <m%mm%r mxer_nm FT _.ozmw_ﬁmcﬂzk mmmmMnm
(FT) (FT TONS) (+ = AFT) (FT TONS) (FT TONS)
ORIGINAL CLEAN BALLAST TANKS:
FORE PEAK 22.03 323.0 F
AFT PEAK 36.53 333.8 A
DEEP_TANK, P/S 29.13 295.1 F
NO. 6 SIDE TANK P/S 25.93 27.5 F
TANKS CONVERTED TO CLEAN BALLAST:
NO. 6 TANK, CL 26.13 27.5 F
NO. 7 SIDE TANK, P/S 25.93 12.5 A
NO. 8 TANK, CL 26.13 52.5 A
NO. 9 TANK. CL 26,13 92,5 A
FORWARD COFFERDAM 27.93 249.0 F
AFT_COFFERDAM 31.13 194.0 A

TOTALS

SHEET 810
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