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Subject: Maneuvering Information 
1. PURPOSE. The purpose of this Circular is to call attention to IMO Resolution A.601(15), "Provision and Display of Maneuvering Information* on Board Ships," adopted 19 November 1987, and MSC/Circ.389, "Interim Guidelines for Estimating Maneuvering Performance in Ship Design," adopted 10 January 1985. These provide guidance to owners and operators concerning maneuvering performance estimation and a standardized format for presentation of ship maneuvering information to operating personnel, including pilots. 
2. BACKGROUND. a. The Code of Federal Regulations (46 CFR §§35.20, 78.21, 97.19, and 196.19) contains requirements for posting ship maneuvering information on a fact sheet In the pilot house of certain U.S. flag vessels. Title 33 CFR §164.35(g) contains similar requirements for all self-propelled vessels of 1600 or more gross tons when operating in the navigable waters of the U.S. This fact sheet is used to provide navigators and pilots general information on the ship maneuvering properties and stopping distances as well as vessel speed versus shaft rpm relationship. 

b. The owner, master, or person in charge of a vessel underway is required by 33 CFR §164.11(k) to ensure that a pilot, other than a member of the vessel's crew, be informed of the draft, maneuvering characteristics, and peculiarities of the vessel or any other circumstances that may affect its safe navigation. 
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c. The information required by the present regulations is not restricted 

to a particular format. The 15th Assembly of the International 
Maritime Organization (IMO) adopted Resolution A.601(15) , "Provision 
and Display of Maneuvering Information on Board Ships." This 
Resolution provides navigators and pilots more information about the 
maneuvering conditions and introduces standard formats. 

i. Maneuverability properties are often given only secondary attention 
during design, at best. This is occasioned by several factors, not 
the least of which Is the lack of maneuvering performance standards 
and design criteria. MSC/Circ.389 calls attention to this issue. 

.3. DISCUSSION. 

a. IMO Resolution A . 6 0 K 1 5 ) , contained in Enclosure ( 1 ) , addresses 
maneuvering Information in Pilot Cards, Wheelhouse Posters, and 
Maneuvering Booklets. 

Pilot Card. This card presents in a brief form the current 
conditions of the ship with regard to its propulsion and steering 
equipment and loading conditions of the ship. The Pilot Card 
should be filled out by the ship's master prior to the arrival of 
the pilot. A standardized format for the Pilot Card will benefit 
all- parties involved and can help to prevent omission of 
Important information when briefing the pilot. A properly 
completed Pilot Card will satisfy the regulatory requiranents of 
33 CFR §,164. U ( k ) . 

(2) Wheelhouse Poster. The Wheelhouse Poster provides more complete 
information concerning ship hull and engine characteristics than 
the Pilot Card. In addition, it contains information on stopping 
distances and trajectories for entering turns at the maximum 
rudder angle in loaded and ballasted conditions. Use of these 
standardized wheelhouse posters is helpful In presenting the 
required Information in a form that is readily recognizable by 
operating personnel and pilots unfamiliar with the vessel. A 
Wheelhouse Poster will satisfy the present regulatory 
requirements of 46 CFR. 

(3) Maneuvering Booklet. A Maneuvering Booklet may also be developed 
to provide detailed Information about the ship's maneuvering 
characteristics In different conditions. Appendix 3 of 
Resolution A.60.1(1.5) contains a recommended table of contents and 
an extensive outline that owners and operators should consider 
when assembling a Maneuvering Booklet. 

b. MSC/Circ.389, contained in enclosure ( 2 ) , suggests a set of trial 
maneuvers which have been proposed to quantify a vessel's maneuvering 
characteristics and recommends that designers estimate these 
characteristics during the design process. 

2 



NAVIGATION AND VESSEL INSPECTION CIRCULAR NO. 

Cki*l> G'iics of--kcriae Safe}-
•"'vrutity end Zr.'.-isL:^racial Picti;' 

End: (1) IMO Resolution A.601(15), Provision and Display of Manoeuvering 
Information on Board Ships 

(2) MSC/Circ.389, Interim Guidelines for Estimating Manoeuvering 
Performance in Ship Design 
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4. IMPLEMENTATION. 

a. Owners of vessels required to post the maneuvering information are 
urged to use the standardized Wheelhouse Poster contained in 
IMO Resolution A.601(15). 

b. When briefing pilots in accordance with 33 CFR §164..11(k) vessel 
masters are encouraged to use the Pilot Card recommended in 
IMO Resolution A.601(15). 

c. Officers in Charge, Marine Inspection should stress the advantages of 
the standardized forms in IMO Resolution A.601(15) to appropriate . 
industry representatives. 

d. Designers should study the recommendations in MSC/Circ.339 for 
possible application during ship design and ship trials. 
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4 J a n u a r y 1988 
O r i g i n a l : ENGLISH 

ASSEMBLY - 1 5 t h s e s s i o n 
A g e n d a i t e m 12 

IMO 

RESOLUTION A.601(15) 

a d o p t e d on 19 November 1987 

PROVISION AND DISPLAY OF MANOEUVRING INFORMATION ON BOARD SHIPS 

THE ASSEMBLY, 

RECALLING A r t i c l e 1 5 ( j ) of t h e C o n v e n t i o n on t h e I n t e r n a t i o n a l M a r i t i m e 

O r g a n i z a t i o n c o n c e r n i n g t h e f u n c t i o n s of t h e A s s e m b l y i n r e l a t i o n t o 

r e g u l a t i o n s and g u i d e l i n e s c o n c e r n i n g m a r i t i m e s a f e t y , 

RECALLING ALSO t h a t i t a d o p t e d by r e s o l u t i o n A . 2 0 9 ( V I I ) . t h e 

R e c o m m e n d a t i o n on I n f o r m a t i o n t o b e I n c l u d e d i n t h e M a n o e u v r i n g B o o k l e t s i n 

o r d e r t o e n s u r e u n i f o r m i t y o f s u c h i n f o r m a t i o n on b o a r d s h i p , 

NOTING t h e i m p o r t a n c e a t t a c h e d t o f u r t h e r e n h a n c e m e n t o f t h e s a f e t y of 

n a v i g a t i o n , 

RECOGNIZING t h e n e e d t o a c h i e v e a u n i f o r m f o r m a t and c o n t e n t of t h e p i l o t 

c a r d a n d t h e w h e e l h o u s e p o s t e r , a n d t o . e s t a b l i s h a f r a m e w o r k f o r t h e 

m a n o e u v r i n g b o o k l e t w h i c h p r o v i d e s n a v i g a t o r s w i t h m o r e d e t a i l e d i n f o r m a t i o n 

on t h e m a n o e u v r i n g c h a r a c t e r i s t i c s o f t h e s h i p , 

HAVING CONSIDE-RED t h e r e c o m m e n d a t i o n m a d e by t h e M a r i t i m e S a f e t y 

C o m m i t t e e a t i t s f i f t y - t h i r d s e s s i o n : 

1 . ADOPTS t h e R e c o m m e n d a t i o n on t h e P r o v i s i o n a n d t h e D i s p l a y of M a n o e u v r i n g 

I n f o r m a t i o n on B o a r d S h i p s , a s s e t o u t i n t h e Annex t o t h e p r e s e n t r e s o l u t i o n , 

w h i c h s u p e r s e d e s t h e R e c o m m e n d a t i o n a d o p t e d b y r e s o l u t i o n A.209(VII); 
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2. INVITES all Governments concerned to take steps to give effect to the 
Recommendation as soon as possible; 

3. REQUESTS the Maritime Safety Committee to keep the Recommendation under 
review for the purpose of improvement based on new developments in techniques 
and in the light of experience gained in its application. 
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ANNEX 

RECOMMENDATION ON THE PROVISION AND THE DISPLAY 
OF MANOEUVRING INFORMATION ON BOARD SHIPS 

1 INTRODUCTION 

1 . 1 I n p u r s u a n c e of t h e R e c o m m e n d a t i o n on D a t a C o n c e r n i n g M a n o e u v r i n g 

C a p a b i l i t i e s a n d S t o p p i n g D i s t a n c e s o f S h i p s , a d o p t e d by r e s o l u t i o n 

A . 1 6 0 ( E S . I V ) , a n d p a r a g r a p h 10 o f r e g u l a t i o n I I / l o f t h e I n t e r n a t i o n a l 

C o n v e n t i o n o n S t a n d a r d s o f T r a i n i n g , C e r t i f i c a t i o n a n d W a t c h k e e p i n g f o r 

S e a f a r e r s , 1 9 7 8 , A d m i n i s t r a t i o n s a r e r e c o m m e n d e d t o r e q u i r e t h a t t h e 

m a n o e u v r i n g i n f o r m a t i o n g i v e n h e r e w i t h i s on b o a r d and a v a i l a b l e t o n a v i g a t o r s . 

1 .2 The m a n o e u v r i n g i n f o r m a t i o n s h o u l d b e p r e s e n t e d a s f o l l o w s : 

. 1 P i l o t c a r d 

. 2 ' W h e e l h o u s e p o s t e r 

. 3 M a n o e u v r i n g b o o k l e t . 

2 APPLICATION 

2 . 1 The A d m i n i s t r a t i o n s h o u l d recommend t h a t m a n o e u v r i n g i n f o r m a t i o n , i n t h e 

fo rm of t h e m o d e l s c o n t a i n e d i n t h e a p p e n d i c e s , s h o u l d b e p r o v i d e d a s f o l l o w s : 

. 1 f o r a l l new s h i p s t o w h i c h t h e r e q u i r e m e n t s o f t h e 1974 SOLAS 

C o n v e n t i o n , a s a m e n d e d , a p p l y , t h e p i l o t c a r d s h o u l d b e p r o v i d e d ; 

. 2 f o r a l l new s h i p s o f 100 m e t r e s i n l e n g t h and o v e r , a n d a l l new 

c h e m i c a l t a n k e r s a n d g a s c a r r i e r s r e g a r d l e s s o f s i z e , t h e p i l o t 

c a r d , w h e e l h o u s e p o s t e r and m a n o e u v r i n g b o o k l e t s h o u l d b e p r o v i d e d . 

2 . 2 The A d m i n i s t r a t i o n s h o u l d e n c o u r a g e t h e p r o v i s i o n o f m a n o e u v r i n g 

i n f o r m a t i o n on e x i s t i n g s h i p s , a n d s h i p s t h a t may p o s e a h a z a r d d u e t o u n u s u a l 

d i m e n s i o n s o r c h a r a c t e r i s t i c s . 

2 . 3 The m a n o e u v r i n g i n f o r m a t i o n s h o u l d b e a m e n d e d a f t e r m o d i f i c a t i o n o r 

c o n v e r s i o n of t h e s h i p w h i c h may a l t e r i t s m a n o e u v r i n g c h a r a c t e r i s t i c s o r 

e x t r e m e d i m e n s i o n s . 
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3 MANOEUVRING INFORMATION 

3 . 1 P i l o t c a r d ( a p p e n d i x 1) 

The p i l o t c a r d , t o be f i l l e d i n by t h e m a s t e r , i s i n t e n d e d t o p r o v i d e 

i n f o r m a t i o n t o t h e p i l o t on b o a r d i n g t h e s h i p . T h i s i n f o r m a t i o n s h o u l d 

d e s c r i b e t h e c u r r e n t c o n d i t i o n o f t h e s h i p , w i t h r e g a r d t o i t s l o a d i n g , 

p r o p u l s i o n and m a n o e u v r i n g e q u i p m e n t , and o t h e r r e l e v a n t e q u i p m e n t . The 

c o n t e n t s o f t h e p i l o t c a r d a r e a v a i l a b l e f o r u s e w i t h o u t t h e n e c e s s i t y of 

c o n d u c t i n g s p e c i a l m a n o e u v r i n g t r i a l s . 

3 . 2 W h e e l h o u s e p o s t e r ( a p p e n d i x 2 ) 

The w h e e l h o u s e p o s t e r s h o u l d be p e r m a n e n t l y d i s p l a y e d i n t h e w h e e l h o u s e . 

I t s h o u l d c o n t a i n g e n e r a l p a r t i c u l a r s and d e t a i l e d i n f o r m a t i o n d e s c r i b i n g t h e 

m a n o e u v r i n g c h a r a c t e r i s t i c s o f t h e s h i p , a n d be of s u c h a s i ' z e t o e n s u r e e a s e 

o f u s e . The m a n o e u v r i n g p e r f o r m a n c e of t h e s h i p may d i f f e r f rom t h a t shown on 

t h e p o s t e r d u e t o e n v i r o n m e n t a l , h u l l and l o a d i n g c o n d i t i o n s . 

3 . 3 M a n o e u v r i n g b o o k l e t ( a p p e n d i x 3 ) 

The m a n o e u v r i n g b o o k l e t s h o u l d b e a v a i l a b l e on b o a r d and s h o u l d c o n t a i n 

c o r . p r e h e n s i v e d e t a i l s of t h e s h i p ' s m a n o e u v r i n g c h a r a c t e r i s t i c s a n d o t h e r 

r e l e v a n t d a t a . The m a n o e u v r i n g b o o k l e t s h o u l d i n c l u d e t h e i n f o r m a t i o n shown 

o n t h e w h e e l h o u s e p o s t e r t o g e t h e r w i t h o t h e r a v a i l a b l e m a n o e u v r i n g 

i n f o r m a t i o n . Most of t h e m a n o e u v r i n g i n f o r m a t i o n i n t h e b o o k l e t c a n be 

e s t i m a t e d b u t some s h o u l d b e o b t a i n e d f r o m t r i a l s . The i n f o r m a t i o n i n t h e 

b o o k l e t may b e s u p p l e m e n t e d i n t h e c o u r s e o f t h e s h i p ' s l i f e . 
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APPENDIX 1 

Jhip'» name_ 
P I L O T C A R D 

Date 

Col] lien 
DraufM Aft_ _m/ ft 

Doadveltht_ 
iB'i Foraard 

tonnes Taar bwllt_ 
m/ ft In. Displacement tonnea 

Lencth overall 
Breadth . 
Bulbous bow Yea/No 

SHIP'S PARTICULARS 
anchor chain : Port ahaeklee, Starboard ahackles. 

* Stern ehacklee 
( 1 Shackle - m/ fathoms ) j 

I 

•44 

i 

\t— Parallel W/L -+| 
Loaded m 
Ballait m 

r Tvpc of enitine Hjiimum pover kv ( HP) 1 
I 
I Nonoouvrinj Enfine order 

Rpm/plteh Speed (knots) I 
I Nonoouvrinj Enfine order 

Rpm/plteh 
Loaded Ballast 

J Full ahead 
Half ahead 

j Slov ahead 
Dead slov ahead 

' Dead slov astern Time limit astern min 
]" Slov astern Full ahead to full astern sec 
1 Half astern Has. no. of consec. atarta 
j Full astern Minimum RPR knots i 1 astern povar ahead 

Type of rudder . 
Rudder anxle for neutral effect 
Thruster : Bov k¥( 

STEERING PARTICULARS 
, Hasimum angle * 

HP ), Stern 

Hard-over to hard-over sec 

fctff. HP ) 

CHECKED IF ABOARD AND READY 
Anchors £ 7 
(Thistle £Z7 
Radar £Z73cm £Z7l0cm 
ARPA £Z7 
Speed los£Z7 Doppler:Yes/No 

Yster speed £_7 
Ground speed £_ 7 
Dusl-A«is £Z7 

Eniine teleerephs . £Z7 

OTHER INFORHATION 
Steerlnc cetr £Z7 

Number of pover 
units operating £Z7 

Indicators : Rudder £Z7 
Rpm/Pitch £Z7 
Rate of Turn£Z7 

Compass System £Z7 
Constant Gyro Error ± " 
V H F £Z7 
Elec. Pos. Fis. Syatea £Z7 

Type 
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APPENDIX 2 

W H E E L - W O U S H : F O S ~r is R 

1 1 1 . 

haafM It aalca ta* I 
Uli aara aataiaa-i 

b l U H 
Irlal/'tatiatataa' Trlal/latlwaiaai 

a far ] • faraar* 

_ . ... i • . I t 

si ui I K puueuLua 
Tra. . 
Mala «la 

lia>a hart! v*«r U U N tit* «M 
•ilk M i 

•at! I* aaalatata aa*raa i 
far MMtrat *ttmi 

PtK—r aalt 
aaar aalta 
rat-all** at« 

at a«a> • ar I . i t lata- ira.tM 

WC-KOt CMlll | 
la. •( la i . lata af U H I M 

aftackl.. ( a. la/attach la ) 
•art 
l U r M r l 
Star* 
( 1 * a a t a • » / .lata—a ) 

THUS TO tTTtCT . t trial caaatltla** 1 
lira af aMla. *»( Hi*) , !»aa af i>raa*llaf Tl a t aaltr laralai rata I l a a *tlar ta ftat aflactl-

I H I M • » * • ' 
(faaaM) •Waatar 1 tar fall Unraa at aara aaaaasl • v w a fall Utrwat a*a*a aao-a j I H I M • » * • ' 

aattlaf, ^ - ||T-f katiaat tat a-c ' • • L a • la aac kaata j 
•all aa* Stara ' • • l a »)a aac •*at* ; 

fall - j 
* 

j UahtaM - we ' / a t a am la MC iMti ; 

Half aaaatl 
S i . . at. .* | 

6a*4 flat aW*4 1 BtlUOft 1KUUE ( UtKfi } 

baad ila* aattra 
Critical ravalatlaa a F>M t i t aaata* lauat Iflact ! ~IUa 1 I I I M I 

baad ila* aattra 
I ta laaa IM tact* Imtar kaaL U l r • I N W Mt. Wt aaaat tmt M i l * Draft laaraaaa 

Ila* aatar* 
Urn* Ua.lt aatar. alia daaraaet ( fcaata ) a*U a ataa, < • ( ) ( m ) 

Ila* aatar* 
Una Wal t at a l a. r » > i , m » ia 1 

M i l i i u r * 
taaria*c. fall a** +4 ta tal l attar. ! 4 

M i l i i u r * 
Jtaa ta fall aalara J£ 1 • 

f i l l attar- ! 
fttara a**ar % .a . . * .: i i 

f i l l attar- ! 
I n . a*, al aaaaocatl** tlarta * r 1 i« 1 ! 

T U R N I N G C I R C L E S A T If A X, * U G 0 E * A N G L E 

D 
ateta? ftaatK/Draafht rati* • t . I 

1 A L LA S T 

rvu Ul 1«1D 
taaaorlaaa af faraitf ( a a i . 

• J aaf M l ialara St.aaiM 
lal l l tr IraMtr anltaniai) STWIK CllttCTOISTlCS 

— | | 111M 

l>—FwalUl W / l — ^ 
1 

U i OfC*IQ.U ICCUI KiaOEUTIC 
WWUCt OT iCntW TO tt Ti.Ua: 

• TO CUT ft tin MM 
• n cm TIE n u MDO 
• n MU» TK tu*« 
- TB IU7 TV LOO-OUT 

laaart a 
racaa »an»X 
tara 

P t M O k U A K C I WAT D l P r t l P H O M T H I S R C C O l t D D U E T O 
E N V I R O N M E N T A L . H U L L A N D I . O A O I H O C O N D I T I O N S 

http://Ua.lt
http://Ti.Ua
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APPENDIX 3 

RECOMMENDED INFORMATION TO BE INCLUDED IN THE MANOEUVRING BOOKLET 

CONTENTS 

1 G e n e r a l d e s c r i p t i o n 

1 .1 S h i p ' s p a r t i c u l a r s 

1.2 C h a r a c t e r i s t i c s of m a i n e n g i n e 

2 M a n o e u v r i n g c h a r a c t e r i s t i c s i n d e e p w a t e r 

2 . 1 C o u r s e c h a n g e p e r f o r m a n c e 

2 . 2 T u r n i n g c i r c l e s i n d e e p w a t e r 

2 . 3 A c c e l e r a t i n g t u r n 

2 . 4 Yaw c h e c k i n g t e s t s 

2 . 5 M a n - o v e r b o a r d and p a r a l l e l c o u r s e m a n o e u v r e s 

2 . 6 L a t e r a l t h r u s t e r c a p a b i l i t i e s 

3 S t o p p i n g a n d s p e e d c o n t r o l c h a r a c t e r i s t i c s i n d e e p w a t e r 

3 . 1 S t o p p i n g a b i l i t y 

3 . 2 D e c e l e r a t i o n p e r f o r m a n c e 

3 . 3 A c c e l e r a t i o n p e r f o r m a n c e 

4 M a n o e u v r i n g c h a r a c t e r i s t i c s i n s h a l l o w w a t e r 

4 . 1 T u r n i n g c i r c l e i n s h a l l o w w a t e r 

4 . 2 S q u a t 

5 M a n o e u v r i n g c h a r a c t e r i s t i c s i n wind 

5 . 1 Wind f o r c e s and moments 

5 . 2 C o u r s e - k e e p i n g l i m i t a t i o n s 

5 . 3 D r i f t i n g u n d e r wind i n f l u e n c e 

6 M a n o e u v r i n g c h a r a c t e r i s t i c s a t low s p e e d 

7 A d d i t i o n a l i n f o r m a t i o n 
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1 G e n e r a l d e s c r i p t i o n 

1 . 1 S h i p ' s p a r t i c u l a r s 

1 . 1 . 1 G e n e r a l 

S h i p ' s name , d i s t i n c t i v e number o r l e t t e r s , y e a r o f b u i l d 

1 . 1 . 2 G r o s s t o n n a g e and o t h e r i n f o r m a t i o n 

G r o s s t o n n a g e , d e a d w e i g h t and d i s p l a c e m e n t ( a t summer d r a u g h t ) 

1 . 1 . 3 P r i n c i p a l d i m e n s i o n s and c o e f f i c i e n t s 

L e n g t h o v e r a l l , l e n g t h b e t w e e n p e r p e n d i c u l a r s , b r e a d t h 
( m o u l d e d ) , d e p t h ( m o u l d e d ) , summer d r a u g h t , n o r m a l b a l l a s t 
d r a u g h t , h u l l c o e f f i c i e n t s a t summer l o a d and n o r m a l b a l l a s t 
c o n d i t i o n 

E x t r e m e h e i g h t of t h e s h i p ' s s t r u c t u r e a b o v e t h e k e e l 

1 . 1 . 4 Main e n g i n e 

T y p e , number of u n i t s and power o u t p u t 

1 . 1 . 5 P r o p e l l e r 

T y p e , number o f u n i t s , d i a m e t e r , p i t c h , d i r e c t i o n of r o t a t i o n , 
" p r o p e l l e r i m m e r s i o n 

1 . 1 . 6 R u d d e r 

T y p e , n u m b e r o f u n i t s , t o t a l . r u d d e r a r e a , r u d d e r a r e a r a t i o 
( f u l l l o a d and n o r m a l b a l l a s t ) 

1 . 1 . 7 Bow and s t e r n t h r u s t e r s 

T y p e , n u m b e r o f u n i t s , c a p a c i t i e s and l o c a t i o n 

1 . 1 . 8 Bow and s t e r n p r o f i l e s 

1 . 1 . 9 F o r w a r d and a f t e r b l i n d z o n e s w i t h d i m e n s i o n s s p e c i f i e d ( f u l l 
l o a d a n d n o r m a l b a l l a s t ) 

1 . 1 . 1 0 O t h e r h u l l p a r t i c u l a r s 

P r o j e c t e d a r e a s o f l o n g i t u d i n a l and l a t e r a l a b o v e - w a t e r 
p r o f i l e s ( f u l l l o a d and n o r m a l b a l l a s t ) 

L e n g t h o f p a r a l l e l m i d d l e b o d y f o r b e r t h i n g ( f u l l l o a d and 
n o r m a l b a l l a s t ) 
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1.2 C h a r a c t e r i s t i c s of m a i n e n g i n e 

1 . 2 . 1 M a n o e u v r i n g s p e e d t a b l e s ( t r i a l o r e s t i m a t e d , _ a t t h e f u l l l o a d 
a n d b a l l a s t c o n d i t i o n s ) 

E n g i n e r e v o l u t i o n s , s h i p s p e e d and t h r u s t ( a t a h e a d ) 
c o r r e s p o n d i n g t o e n g i n e o r d e r s 

1 . 2 . 2 C r i t i c a l r e v o l u t i o n s 

1 . 2 . 3 Time f o r e f f e c t i n g c h a n g e s i n e n g i n e t e l e g r a p h s e t t i n g s a s i n 
3 . 1 . 2 f o r b o t h r o u t i n e and e m e r g e n c y c o n d i t i o n s 

1 . 2 . 4 Time l i m i t a s t e r n 

1 . 2 . 5 Minimum o p e r a t i n g r e v o l u t i o n s ( f o r d i e s e l e n g i n e s ) and 
c o r r e s p o n d i n g s h i p s p e e d 

1 . 2 . 6 Maximum number o f c o n s e c u t i v e s t a r t s ( f o r d i e s e l e n g i n e s ) 

2 M a n o e u v r i n g c h a r a c t e r i s t i c s i n d e e p w a t e r 

2 . 1 C o u r s e c h a n g e p e r f o r m a n c e 

2 . 1 . 1 I n i t i a l t u r n i n g t e s t r e s u l t s ( t r i a l o r e s t i m a t e d , a t t h e f u l l 
l o a d a n d b a l l a s t c o n d i t i o n s ) , t e s t c o n d i t i o n s , d i a g r a m s o f 
h e a d i n g a n g l e v e r s u s t i m e and s h i p ' s t r a c k 

2 . 1 . 2 C o u r s e c h a n g e t e s t r e s u l t s ( t r i a l o r e s t i m a t e d , a t f u l l l o a d 
and b a l l a s t c o n d i t i o n s ) 

C u r v e s of c o u r s e c h a n g e d i s t a n c e and p o i n f o f i n i t i a t i o n of 
c o u n t e r r u d d e r f o r t h e n e c e s s a r y c o u r s e c h a n g e a n g l e ( f o r b o t h 
f u l l l o a d and b a l l a s t c o n d i t i o n s ) 

2 . 2 T u r n i n g c i r c l e s i n d e e p w a t e r ( t r i a l o r e s t i m a t e d , a t t h e f u l l l o a d 
and b a l l a s t c o n d i t i o n s ) 

2 . 2 . 1 T u r n i n g c i r c l e t e s t r e s u l t s 

T e s t c o n d i t i o n s , t e s t r e s u l t s ( a d v a n c e and t r a n s f e r ) a n d 
t u r n i n g t r a c k a t f u l l s e a s p e e d a h e a d 

2 . 2 . 1 . 1 T u r n i n g c i r c l e s i n b o t h f u l l l o a d and b a l l a s t c o n d i t i o n s 
( s t e r n t r a c k s h o u l d be s h o w n ) 

2 . 2 . 1 . 2 The d a t a p r e s e n t e d s h o u l d r e f e r - t o t h e c a s e of s t a r b o a r d 
t u r n o n l y ( u n l e s s t h e r e i s s i g n i f i c a n t d i f f e r e n c e f o r 
p o r t t u r n ) 

2 . 2 . 1 . 3 The i n i t i a l s p e e d of t h e s h i p s h o u l d b e f u l l s e a s p e e d 
a h e a d 

2 . 2 . 1 . 4 T i m e s and s p e e d s a t 9 0 ° , 1 8 0 ° , 2 7 0 ° a n d 3 6 0 ° t u r n i n g 
s h o u l d be" s p e c i f i c a l l y s h o w n t o g e t h e r w i t h a n o u t l i n e of 
t h e s h i p 



A 1 5 / R e s . 6 0 1 - 10 -

2 . 2 . 1 . 5 The r u d d e r a n g l e u s e d i n t h e t e s t s h o u l d be t h e maximum 
r u d d e r a n g l e 

2 . 3 A c c e l e r a t i n g t u r n ( t r i a l o r e s t i m a t e d ) 

D a t a a r e t o be p r e s e n t e d for bo th f u l l load and b a l l a s t c o n d i t i o n s . 
i n t h e same manne r a s 2 . 2 f o r t u r n i n g c i r c l e s . The s h i p a c c e l e r a t e s 
f rom r e s t w i t h t h e e n g i n e f u l l m a n o e u v r i n g speed ahead and t h e 
maximum r u d d e r a n g l e 

2 . 4 Yaw c h e c k i n g t e s t s ( t r i a l o r e s t i m a t e d ) 

2 . 4 . 1 R e s u l t s of t h e z i g - z a g and p u l l - o u t m a n o e u v r e t e s t s a t t h e 
f u l l l o a d o r b a l l a s t c o n d i t i o n shown a s d i a g r a m s of t h e 
h e a d i n g c h a n g e s and r u d d e r a n g l e 

2 . 5 M a n - o v e r b o a r d and p a r a l l e l c o u r s e m a n o e u v r e s 

2 . 5 . 1 M a n - o v e r b o a r d m a n o e u v r e ( t r i a l ) 
D i a g r a m s f o r c a s e s of b o t h s t a r b o a r d and p o r t t u r n s s h o u l d b e 
shown f o r b o t h f u l l l o a d a n d b a l l a s t c o n d i t i o n s 

2 . 5 . 2 P a r a l l e l c o u r s e m a n o e u v r e ( e s t i m a t e d ) 

D i a g r a m s s h o w i n g l a t e r a l s h i f t t o a p a r a l l e l c o u r s e u s i n g 
maximum r u d d e r a n g l e 

2 . 6 L a t e r a l t h r u s t e r c a p a b i l i t i e s ( t r i a l o r e s t i m a t e d ) 

2 . 6 . 1 D i a g r a m s of t u r n i n g p e r f o r m a n c e a t z e r o f o r w a r d s p e e d i n t h e 
f u l l l o a d o r b a l l a s t c o n d i t i o n s h o u l d b e s h o w n , f o r bow and 
s t e r n t h r u s t e r s a c t i n g s e p a r a t e l y a n d i n c o m b i n a t i o n 

2 . 6 . 2 D i a g r a m s s h o w i n g t h e e f f e c t o f f o r w a r d s p e e d on t u r n i n g 
p e r f o r m a n c e s h o u l d b e i n c l u d e d 

2 . 6 . 3 I n f o r m a t i o n on t h e e f f e c t o f w ind o n t u r n i n g p e r f o r m a n c e 
s h o u l d be g i v e n 

3 S t o p p i n g and s p e e d c o n t r o l c h a r a c t e r i s t i c s i n d e e p w a t e r 

3 . 1 S t o p p i n g a b i l i t y 

3 . 1 . 1 S t o p p i n g t e s t r e s u l t s ( t r i a l ) 

T e s t c o n d i t i o n s , s h i p ' s t r a c k s , r p m , s p e e d , t r a c k r e a c h , h e a d 
r e a c h and s i d e r e a c h 

Two o r more t e s t s s h o u l d b e c a r r i e d ou t i n c l u d i n g a t e s t of 
f u l l a s t e r n f rom f u l l s e a s p e e d ahead and a t e s t of f u l l 
a s t e r n f rom f u l l a h e a d s p e e d . 

3 . 1 . 2 S t o p p i n g a b i l i t y ( e s t i m a t e d ) 

I n f o r m a t i o n and d i a g r a m s s h o u l d b e g i v e n o f t h e t r a c k r e a c h , 
h e a d r e a c h , s i d e r e a c h , t i m e r e q u i r e d a n d t r a c k r e a c h 
d e c e l e r a t i o n f a c t o r ( d i s t a n c e / o n e k n o t r e d u c t i o n ) of a s h i p i n 
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b o t h f u l l l o a d and b a l l a s t c o n d i t i o n s c o v e r i n g t h e f o l l o w i n g 
m o d e s of s t o p p i n g m a n o e u v r e s : 

f u l l a s t e r n f rom f u l l s e a s p e e d a h e a d 
f u l l a s t e r n from f u l l a h e a d s p e e d 
f u l l a s t e r n from h a l f a h e a d s p e e d 
f u l l a s t e r n from s l o w a h e a d s p e e d 
s t o p e n g i n e from f u l l s e a s p e e d a h e a d 
s t o p e n g i n e from f u l l a h e a d s p e e d 
s t o p e n g i n e from h a l f a h e a d s p e e d 
s t o p e n g i n e from s l o w a h e a d s p e e d 

3 . 2 D e c e l e r a t i o n p e r f o r m a n c e ( e s t i m a t e d ) 

3 . 2 . 1 D e c e l e r a t i o n a b i l i t y ( e s t i m a t e d ) 

I n f o r m a t i o n and d i a g r a m s s h o u l d be g i v e n c o n c e r n i n g t h e t r a c k 
r e a c h , t i m e r e q u i r e d and d e c e l e r a t i o n f a c t o r of t h e s h i p i n 
b o t h f u l l l o a d and b a l l a s t c o n d i t i o n s f o r t h e f o l l o w i n g e n g i n e 
o r d e r s : 

f u l l s e a s p e e d t o " s t a n d by e n g i n e s " 

f u l l a h e a d t o h a l f a h e a d 

h a l f a h e a d t o s l o w a h e a d 

s l o w a h e a d t o d e a d s l o w a h e a d 

3 . 3 A c c e l e r a t i o n p e r f o r m a n c e ( e s t i m a t e d ) 

3 . 3 . 1 I n f o r m a t i o n and d i a g r a m s s h o u l d b e g i v e n f o r t r a c k r e a c h a n d 
t i m e f o r t h e s h i p t o a c h i e v e f u l l s e a s p e e d a h e a d , f rom z e r o 
s p e e d 

4 M a n o e u v r i n g c h a r a c t e r i s t i c s in- s h a l l o w w a t e r 

4 . 1 T u r n i n g c i r c l e i n s h a l l o w w a t e r ( e s t i m a t e d ) 

IT.1.1 T u r n i n g c i r c l e i n t h e f u l l l o a d c o n d i t i o n ( s t e r n t r a c k t o b e 
s h o w n ) 

4 . 1 . 2 The i n i t i a l s p e e d of t h e s h i p s h o u l d b e h a l f a h e a d 

4 . 1 . 3 T imes and s p e e d s a t 9 0 ° , 1 8 0 ° , 2 7 0 ° a n d 3 6 0 ° t u r n i n g s h o u l d b e 
s p e c i f i c a l l y s h o w n , t o g e t h e r w i t h a n o u t l i n e o f t h e s h i p 

4 . 1 . 4 The r u d d e r a n g l e s h o u l d be t h e maximum a n d t h e w a t e r d e p t h t o 
d r a u g h t r a t i o s h o u l d be 1.2 

4 . 2 S q u a t ( e s t i m a t e d ) 

4 . 2 . 1 C u r v e s s h o u l d be d r a w n f o r s h a l l o w w a t e r a n d i n f i n i t e w i d t h o f 
c h a n n e l , i n d i c a t i n g t h e maximum s q u a t v e r s u s s h i p s p e e d f o r 
v a r i o u s w a t e r d e p t h / d r a u g h t r a t i o s 
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A . 2 . 2 C u r v e s s h o u l d b e d r a w n f o r s h a l l o w and c o n f i n e d w a t e r , 
i n d i c a t i n g t h e maximum s q u a t v e r s u s s p e e d f o r d i f f e r e n t 
b l o c k a g e f a c t o r s 

5 M a n o e u v r i n g c h a r a c t e r i s t i c s i n w i n d 

5 . 1 Wind f o r c e s and moment s ( e s t i m a t e d ) 

5 . 1 . 1 I n f o r m a t i o n s h o u l d b e g i v e n o n t h e w ind f o r c e s a n d m o m e n t s 
a c t i n g o n t h e s h i p f o r d i f f e r e n t r e l a t i v e w i n d s p e e d s and 
d i r e c t i o n s i n b o t h f u l l l o a d and b a l l a s t c o n d i t i o n s , t o a s s i s t 
i n b e r t h i n g 

5 . 2 C o u r s e - k e e p i n g l i m i t a t i o n ( e s t i m a t e d ) 

5 . 2 . 1 I n f o r m a t i o n s h o u l d b e g i v e n f o r b o t h f u l l l o a d and b a l l a s t 
c o n d i t i o n s , s h o w i n g t h e e f f e c t o f wind o n t h e a b i l i t y of t h e 
s h i p t o m a i n t a i n c o u r s e 

5 . 3 D r i f t i n g u n d e r w ind i n f l u e n c e ( e s t i m a t e d ) 

5 . 3 . 1 I n f o r m a t i o n s h o u l d b e g i v e n on t h e d r i f t i n g b e h a v i o u r u n d e r 
winti i n f l u e n c e w i t h no e n g i n e p o w e r a v a i l a b l e 

6 M a n o e u v r i n g c h a r a c t e r i s t i c s a t l ow s p e e d ( t r i a l o r e s t i m a t e d ) 

6 . 1 I n f o r m a t i o n o n t h e min imum o p e r a t i n g r e v o l u t i o n s o f t h e m a i n e n g i n e 
a n d c o r r e s p o n d i n g s h i p ' s s p e e d s h o u l d b e g i v e n 

6 . 2 I n f o r m a t i o n o n t h e m i n i m u m s p e e d a.t w h i c h t h e s h i p c a n m a i n t a i n 
c o u r s e w h i l e s t i l l m a k i n g h e a d w a y a f t e r s t o p p i n g e n g i n e s 

7 A d d i t i o n a l i n f o r m a t i o n 

7 . 1 Any o t h e r r e l e v a n t a d d i t i o n a l i n f o r m a t i o n s h o u l d b e a d d e d t o t h e 
c o n t e n t s of t h e b o o k l e t , p a r t i c u l a r l y i n f o r m a t i o n c o n c e r n e d w i t h t h e 
o p e r a t i o n o f t h e b r i d g e m a n o e u v r i n g c o n t r o l s . 

W/7168E 
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INTERIM GUIDELINES FOR ESTIMATING MANOEUVRING 
PERFORMANCE IN SHIP DESIGN 

THE MARITIME SAFETY COMMITTEE, AT I T S F I F T I E T H S E S S I O N , APPROVED 

I N T E R I M GUIDELINES FOR ESTIMATING MANOEUVRING PERFORMANCE I N S H I P D E S I G N , 

ATTACHED AT ANNEX, WHICH HAVE BEEN DEVELOPED BY THE SUB-COMMITTEE ON S H I P 

DESIGN AND.EQUIPMENT. 

I T I S INTENDED THAT THE INTERIM GUIDELINES SHOULD FORM THE B A S I S FOR 

ASSESSING DATA TO BE USED, AND POSSIBLY FURTHER DEVELOPED, ON MANOEUVRABILITY 

AND PERFORMANCE STANDARDS FOR ALL TYPES OF S H I P S . 

MEMBER GOVERNMENTS ARE I N V I T E D TO REQUEST SHIPYARDS TO APPLY THE 

INTERIM GUIDELINES AS EARLY AS P O S S I B L E ON A TRIAL B A S I S SO THAT THEY MAY 

BE ASSESSED I N THE LIGHT OF THE PRACTICAL EXPERIENCE GAINED. 

MEMBER GOVERNMENTS ARE ALSO I N V I T E D TO COLLATE THE MANOEUVRABILITY 
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REVIEWING THE INTERIM G U I D E L I N E S . 
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ANNEX 

D R A F T I N T E R I M G U I D E L I N E S F O R E S T I M A T I N G MANOEUVRING 
PERFORMANCE I N S H I P D E S I G N 

1 I N T R O D U C T I O N 

A l l s h i p s s h o u l d h a v e m a n o e u v r i n g q u a l i t i e s w h i c h p e r m i t t hem t o k e e p 

c o u r s e , t o t u r n , t o c h e c k t u r n s , t o o p e r a t e a t a c c e p t a b l y s l o w s p e e d s a n d 

t o s t o p , a l l i n a s a t i s f a c t o r y m a n n e r . S i n c e m o s t m a n o e u v r i n g q u a l i t i e s 

. a r e i n h e r e n t i n t h e d e s i g n o f t h e h u l l a n d m a c h i n e r y t h e y s h o u l d b e c o n 

s c i o u s l y e s t i m a t e d d u r i n g t h e d e s i g n p r o c e s s . T h e s e i n t e r i m g u i d e l i n e s d e f i n e 

s p e c i f i c m a n o e u v r i n g c h a r a c t e r i s t i c s w h i c h q u a n t i f y m a n o e u v r a b i l i t y a n d 

r e c o m m e n d e s t i m a t i o n o f t h e s e c h a r a c t e r i s t i c s d u r i n g d e s i g n b o t h f o r t h e f u l l y 

l o a d e d a n d t e s t c o n d i t i o n i n d e e p w a t e r . T h e y a l s o o u t l i n e f u l l s c a l e 

t e s t s t o c o n f i r m t h e m a n o e u v r i n g p e r f o r m a n c e i n t h e t e s t c o n d i t i o n . 

M a n o e u v r i n g p e r f o r m a n c e o f a l l n e w s h i p s g r e a t e r t h a n 1 0 0 m e t r e s i n l e n g t h 

s h o u l d b e e s t i m a t e d u s i n g t h e s e g u i d e l i n e s . T h e A d m i n i s t r a t i o n s h o u l d 

d e c i d e t o w h a t e x t e n t t h e i n t e r i m g u i d e l i n e s s h o u l d a p p l y t o s m a l l e r s h i p s . 

A l t h o u g h t h e g u i d e l i n e s a r e i n t e n d e d t o a p p l y t o s h i p s w i t h r u d d e r s o f 

c o n v e n t i o n a l d e s i g n , s h i p s w i t h u n c o n v e n t i o n a l s t e e r i n g a r r a n g e m e n t s 

s h o u l d b e i n c l u d e d b y t h e u s e o f a n e q u i v a l e n t c o n t r o l s e t t i n g . 

2 D E S C R I P T I O N OF MANOEUVRING C H A R A C T E R I S T I C S 

M a n o e u v r i n g c a p a b i l i t i e s o f s h i p s c a n b e d e t e r m i n e d i f t h e c h a r a c t e r i s t i c s . 

d e s c r i b e d b e l o w a n d i n "the A p p e n d i x a r e k n o w n . 

2 . 1 T u r n i n g o i r c l e c h a r a c t e r i s t i c s 

T u r n i n g c i r c l e c h a r a c t e r i s t i c s c a n b e d e t e r m i n e d f r o m t h e s t e a d y 
' o 

t u r n i n g c i r c l e t e s t s u s i n g a r u d d e r a n g l e o f 3 5 » o r a m i x i m u m d e s i g n 

r u d d e r a n g l e p e r m i s s i b l e a t t h e t e s t s p e e d . T h e e s s e n t i a l c h a r a c t e r i s t i c s 

a r e d e f i n e d i n f i g u r e 1 o f t h e A p p e n d i x . 

2 . 2 Y a w c h e c k i n g a b i l i t y 

Y a w c h e c k i n g a b i l i t y c a n b e d e t e r m i n e d b y t h e f i r s t o v e r s h o o t a n g l e 

a n d t i m e t o c h e c k t h e y a w i n a z i g - z a g m a n o e u v r e . T h e s e p a r a m e t e r s a r e 

d e f i n e d i n f i g u r e 2 o f t h e A p p e n d i x . T h e r a t e o f r u d d e r m o v e m e n t h a s 

e f f e c t s o n t h i s a b i l i t y . 

2 . 3 I n i t i a l t u r n i n g a b i l i t y 

I n i t i a l t u r n i n g a b i l i t y c a n b e d e t e r m i n e d f r o m t h e c h a n g e o f a s h i p ' s 

h e a d i n g a n g l e p e r u n i t r u d d e r a n g l e a n d t h e d i s t a n c e t r a v e l l e d a f t e r a 

•midder command i s e x e c u t e d , a s d e s c r i b e d i n t h e A p p e n d i x . 
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2 . 4 Course keeping ability 

Course keeping ability is the capacity of the steered ship to correct 

for increasing heading errors before they become unacceptably large. 

While there is no simple index of this quality, it is closely related to 

the dynamic stability of the ship, as described in the Appendix and 

illustrated in figures 3» 4 and 5-

Consideration should be given to the neutral rudder angle necessary 

for proceeding on a straight course. 

2.5 Slow steaming ability 

The ability to proceed at steady slow speed can be determined from the 

ship's speed associated with the lowest possible engine revolutions per 

minute in calm weather conditions. This is only intended to address 

engine conditions and not steering control. 

2 .6 Stop-ping ability 

Stopping ability can be determined from the distance a ship travels 

along its track once a crash astern order is given. This distance is 

defined as track reach in figure 6 of the Appendix. 

5 ESTIMATION AND COMPARISON OP MANOEUVRING AND COURSE KEEPING QUALITIES 

The manoeuvring qualities of a particular ship may be estimated by 

calculation, model testing or the use of a data base that contiains ships 

of similar configuration, size and speed. These estimates can then be 

compared--W2rth the results of the turning circle, zig-zag and stopping 

tests. 

The course keeping ability may be inferred by taking into account 

the size and speed of the ship together with the overshoot angle from the 

zig-zag test, the spiral loop width, or the residual rate of turn from 

the pull-out test. 

4 APPLICATION 

4 . 1 The Administration should recommend shipbuilders to use these guide

lines during a ship's design process and also to indicate whether they have 

done so. Such indication should include information about the method used. 
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4 . 2 Tests should be conducted to compare the ship's actual manoeuvring 
performance with the designer's estimation. Where circumstances permit, 
these tests should be carried out in deep water with favourable environ
mental conditions. The Appendix describes the types of tests that may be 
conducted, at least for the first ship of a particular design. 

4 . 3 Upon completion of the ship's tests, the shipbuilder should examine 
the data with a view to establishing the validity of the prediction 
methods used for describing the ship's manoeuvring characteristics and 
submit the results to the Administration. 
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APPENDIX 

DESCRIPTION OP STANDARD MANOEUVRES 

Certain definitive manoeuvres have become established as "standard 
manoeuvres" to define the course keeping characteristics and manoeuvring 
capabilities of a ship. The description given here draws upon a number of 
codes available from different organizations, mainly the 1975 International 
Towing Tank Conference (ITTC) Manoeuvring Trial Code. 

The definitive manoeuvres relate to such characteristics which are 
inherent in the design of the ship. 

The test speed as used in these guidelines is defined as the speed 
at which a ship may be expected to navigate in areas where manoeuvres 
are normally required, and are not restricted by insufficient water depth 
or channel boundaries. 

In the case of slow, full form ships this speed may be close to 
design sea speed. On the other hand for fast, fine form ships it may be 
a much lower proportion of design speed. The following formula is 
suggested as a guide to selecting test speed: 

V T = C B * V D 

where V F = test speed 

Vjj = design speed 

C^ = block coefficient at the design draught. 

This formula provides test speed values for bulk carriers and dry 
cargo/container ship types which are often used in general practice. 
Unless otherwise indicated tests should be commenced at the test speed. 
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A ship i s sa id to be "dynamically s t a b l e on a s tra ight course" i f , 
f o l l o w i n g a f i n i t e disturbance, i t soon resumes i t s s tra ight motion i n a 
s l i g h t l y d i f f e r e n t d i rec t ion without any correc t ing rudder being appl i ed . 
The magnitude of the change of d i r e c t i o n i s c h a r a c t e r i s t i c for the ship 
and f o r the magnitude of the disturbance. 

I f the s h i p i s "dynamically unstable on a s t ra ight course" a f i n i t e 
d is turbance , however small, w i l l cause the ship i f unsteered to enter a 
turn t o one s i d e or the other, ending up i n a turning c i r c l e of a c e r t a i n 
curvature, i n which i t s motion i s now s t a b l e with zero or "neutral" rudder. 
This curvature a l s o def ines the steady turning r a t e , which i s equal t o the 
h e i g h t of the i n s t a b i l i t y loop d isplayed i n the s t eady- s ta t e turn ing-rate 
ver sus rudder angle diagram derived from the s p i r a l t e s t ( s e e 4.2 and 4 .3) . 

TEST PROCEDURES 

1 Turning c i r c l e t e s t s 

To be performed t o both starboard and port with 35° rudder angle or 
the maximum des ign rudder angle permis s ib l e a t the t e s t speed. 

The e s s e n t i a l information t o be obtained from t h i s manoeuvre c o n s i s t s 

of t a c t i c a l diameter, advance and t r a n s f e r ( s e e f i g u r e l ) . Also of i n t e r e s t 

are the f i n a l ship speed and yaw r a t e i n the "steady s t a t e " of the turning 

c i r c l e . A turning c i r c l e of a t l e a s t 5 4 0 ° should be completed t o determine 

the main parameters of the manoeuvre and a l low c o r r e c t i o n for any d r i f t 

caused by a steady current or wind. 

At the completion of each of the turn ing c i r c l e t e s t s a p u l l - o u t 

manoeuvre may be performed t o provide information on the s h i p ' s dynamic 

s t a b i l i t y . 

The t a c t i c a l diameter, advance and t r a n s f e r may a l s o be presented i n non-

dimensional form by d i v i d i n g t h e i r v a l u e s by the s h i p ' s l eng th between 

perpendiculars . The r a t i o of l ength over turn ing rad ius i s a non-dimensional 

measure of the yaw r a t e . 

2 Zio-zag t e s t s 

The standard type z i g - z a g t e s t s are the 6 = 10° (rudder) = 10° 

(change of heading at rudder execute) and 2 0 ° / 2 0 ° t e s t s . "Modified" z i g - z a g 

t e s t s , such as the 2 0 o / l ° ° t e s t , are f r e q u e n t l y performed i n long towing 

bas ins , i n narrow waters and f o r reasons of s p e c i a l a n a l y s i s . 
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At least one standard type zig - z a g test should be performed at the 
test speed. The 10°/l0° test is preferred, as it provides better 
discrimination between ship characteristics but the 20°/20° test should 
b e included to provide a comparison with data available from earlier tests. 
For similar reasons of comparison the 20°/l0° test may be taken into 
consideration. 

The zig-zag test as shown in figure 2 is obtained by reversing the rudder 
alternately by 6 degrees to either side at a deviation t from the initial 
course. After a steady approach with zero yaw rate the rudder is put over to 
starboard (first execute) and kept as steady as possible. When the heading 
is i|/ degrees off the initial course, the rudder is reversed to the same 
position to port (second execute). After counter rudder has been applied, the 
ship continues turning in the original direction with decreasing turning speed 
until the movement is decayed. Then, in response to the rudder the ship should 
turn to port. When the heading is \|f degrees off the course to port, the 
rudder is reversed again to starboard (third execute). This process may be 
continued until a total of 5 rudder executes have been completed, if required 
for other analysis. A pull-out test may also be performed upon completion of 
the zig-zag test. 

The essential information to be obtained from the zig-zag tests are the 
initial turning time t (see section 3) to second execute, the time to check 
yaw, t g, and the angle of overshoot a g (see "figure 2 ) . In addition an 
analysis of the zig-zag test furnishes values of the steering indices K 
(gain constant) and T (time constant) associated with linearized steering 
theory. 

3 Initial turning tests 

The initial turning tests provide information on the transient heading 
condition between steady state approach and change of heading after application 
of the rudder. These tests should be performed with rudder angles of 10° and 
20°. The time history of heading and yaw rate should be plotted. These tests 
may be combined with zig-zag tests (see section 2) and turning circle tests 
(see section l ) . 

4 Course keeping.information tests 

Information on course keeping characteristics c a n be obtained from the 
z i g - z a g tests, the pull-out tests and the direct cad reversed spiral tests. 
For the z i g - z a g tests, s e e section 2 above. 
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4 . 1 The pull-out testa 

The pull-out tests give a simple indication of a ship's dynamic stability 
on a straight course (see above). The ship is first made to turn with a 
certain rate of turn in either direction, upon which the rudder is returned to 
midship. If the ship is stable, the rate of turn will decay to zero for turns 
to both port and starboard. If the ship is unstable, then the rate of turn 
will reduce to some residual rate of turn. The pull-out tests should be 
performed to both port and starboard to show a possible asymmetry (see 
figure 3 ) . Normally, pull-out tests are performed in connection with the 
turning circle tests (see section 1 ) , zig-zag teBts (see section 2 ) or initial 
turning tests (see section 3 ) . hut they may be carried out separately. 

4 . 2 The direct spiral test 

The direct spiral test is an orderly sequence of turning circle tests to 

obtain a steady-turning-rate versus rudder angle relation (see figure 4). 

Iri case there are reasons to expect the ship to be dynamically unstable, 
or only marginally stable, a direct spiral test will give additional 
information. This is a time consuming test to perform especially for large 
and slow ships. A significant amount of time is needed for the ship to obtain 
a steady rate of change of heading after each rudder angle change. Also the 
test is very sensitive to weather conditions. 

With the ship on an initial straight course, the rudder is put to about 
2 0 ° starboard and held until the rate of change of heading is constant. The 
rudder angle is then decreased by 5 ° and again held until steady conditions 
of turning have been obtained. This procedure is-repeated until the rudder 
has covered the range from 2 0 ° on one side to 2 0 ° on the other side and back 
again. Over a range of rudder angles of 5 ° to 1 0 ° on either side of zero or 
neutral rudder angle these intervals should be reduced to 1 ° . 

In cases where the ship is dynamically unstable it will appear that it 
is still turning steadily in the original direction although the rudder is 
now slightly deflected to the opposite side. At a certain stage the yaw rate 
will abruptly change to the other side and the yaw rate versus rudder angle 
relation will now be defined by a separate curve. Upon completion of the 
test the results will display the "hysteresis loop" presented in figure 4 . 

Similar tests with a stable ship will result in a curve as shown in figure 5 . 
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4 . 3 The reverse spiral test 

The reverse spiral test may provide a more rapid procedure than the 
direct spiral test to define the instability loop as well as the unstable 
branch of the yaw rate versus rudder angle relationship indicated by the 
dotted curve as shown in figure 4» I*i the reverse spiral test the ship is 
steered at a constant rate of turn and the mean rudder angle required to 
produce this yaw rate is measured. 

The necessary equipment is a properly calibrated rate of turn indicator 
and an accurate rudder angle indicator. Accuracy can be improved if con
tinuous recording of rate of turn and rudder angle are available for the 
analysis. In certain cases the test may be performed with the automatic ~ 
steering devices available on board. 

If manual steering is used, the instantaneous rate of turn should be visually 
displayed to the helmsman, either on a recorder or on a rate of turn indicator. 

Using the reverse spiral test technique, points on the curve of yaw rate 
versus rudder angle may be taken in any order. 

The procedure for obtaining a point of the curve should be as follows: 

The ship is made to approach the desired rate of turn, by applying a 
moderate rudder angle. As soon as the desired rate of turn is obtained, the 
rudder is actuated such as to maintain this rate of turn as precisely as 
possible, using progressively decreasing rudder motions until steady values 
of speed and rate of turn have been obtained. Steady rate of turn should 
usually be obtained fairly rapidly since rate-steering is easier to perform 
than normal compass steering. 

This procedure should be repeated for a range of yaw rates, etc. until a 
complete yaw rate versus rudder angle relationship is established, e.g. between 
1 5 ° port to 1 5 ° starboard rudders. 

The results, of the spiral tests should be presented in accordance with 
the diagrams as shown in figures 4 or 5 . The diagrams may be complemented by 
the appropriate figures derived from pull-out and steady state turning circle 
tests. Again, the yaw rates may be given in non-dimensional form as indicated 
for the turning circle tests in section 1 . 

5 Stopping tests 

Stopping tests should be performed from the test speed with maximum full 

astern power. 
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R A T E O F T U R N 

Fig. 4 - Presentation of spiral teste results for unstable ship 
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Fig. 5 - Presentation of sniral teste results for stable ship 
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STABLE SHIP 
I RUDDER RETURNED 

U N S T A B L E - S H I P 
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GENERAL REMARKS 

A l l manoeuvring teats should preferably be performed at a wind force 
not exceeding Beaufort No. 4 (depending on ship speed and characteristics) 
in deep water and with other environmental conditions acceptable for the 
test being performed. 

For all the tests, measurements should be commenced during the approach 

period, two or three minutes before the first execute. 
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As indicated in figure 6 , the ship's track and heading after the astern 
order should be plotted versus the time. Head reach and lateral deviation 
may be presented in absolute values and also in non-dimensionalized form 
(in terms of the number of ship lengths). Moreover, the time lag between 
issuing the astern order and the moment when the propeller stops and 
reverses (or when the pitch of controllable pitch propellers is reversed) 
should be measured. 

TEST RECORDING 

1 Turning circles, initial turning test, pull-out, zig-zag test, crash „ 
stop and recorded versus time 

Revolutions per minute (RPM) of the propeller and the pitch setting 

Rudder angle 

Successive positions of the ship (not compulsory for pull-out) 

Ship speed 

Heading and rate of change of heading, i.e. yaw rate 

2 Direct and reverse spiral tests 

Rudder angle 

Ship speed 

Rate of turn 

3 Additional information included in the test protocol 

Besides information on the ship conditions, viz: 

Draught and trim 

Displacement 

Test speed and corresponding number of revolutions (RPM) 

the following environmental conditions should be noted: 

Depth of water 

Sea state and swell 

Wind direction and speed 

Current direction and speed 

Initial course, relative to wind direction 


