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Description


Preface Ship Conshvction Sketches &Notes has been popular for many years with Merchant Navy Officers studying for their statutory examinations. This edition updates the nubjcct and presents the content in a more appropriate sequence whilst, wherever poss~bk,retaining the sketches and concise notes which students have found helpful. David 1. Eyes 1997
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O Elsevier, 2003 International Standard Book Number: 0-7506-3756-0 All rights reserved. No part ofthis publication may be reproduced or transmitted in any form or by any means-electronic or mechanical, including photocopy, recording, or any information storage and retrieval system-without permission in writing from the publisher. First printed in India 2003 Indian Reprint ISBN 8 1-11147-004-4 This edition is manufactured in India and is authorized for sale only In India, Bangladesh, Bhutan, Maldives, Nepal, Pakistan, Sri Lanka and any other country a!; authorized by the publisher. Published by Elsevier India, a division of Reed Elsevier (India) Private Limited, 17-All, Main Ring Road, Lajpat Nagar-IV, New Delhi - l I0 024, INDIA. Printed in India at Replika Press Pvt. Ltd.
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Ship ConrtnrctionSketches b Notes



Ship dimensions and terms The ship's size and its form may be defined by a number of dimensions and terms. LENGTH OVERALL is the length of the ship taken over all extremities. LENGTH BETWEEN PERPENDICULARS is the length between the aft and forward perpendiculars measured along the summer load line. AFTER PERPENDICULAR is a perpendicular drawn at the point where the aft side of the rudder post meets the summer load waterline. Where no rudder post is fined it is taken as the centreline of the rudder stock.



cnd of the ship. It increases buoyancy thus limiting sinkage of the bow into head seas, promotes dryness forward and provides a wider forecastle deck allowing the anchors io drop clear of the shell plating. TUMBLEHOME is the inward curvarure of the side shell above the waterline. Modem ships rarely have tumblehome. RISE OF FLOOR is the rise of the bottom shell plating above the horizontal base line, measured at the ship's side. The object is to provide for the drainage of liquids to the ship's centrelie. Many of these terms and others, which are self explanatory, are illustrated (below).



DIMENSIONS



FORWARD PERPENDICULAR is a perpendicular drawn at the point where the foreside of the stem meets the summer load line. MIDSHIPS is a point midway between the after and forward perpendiculars.



Overall Length
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Where moulded dimensions are referred to these are taken to the inside of the plating on a ship with a metal hull. MOULDED BEAM is measured at midships and is the maximum moulded breadth of the ship. MOULDED DEPTH is measured at midships and is the depth from the base line to the underside of the deck at the ship's side. MOULDED DRAUGHT is measured at midships and is the depth from the base line to the summer load line. BASE LINE is a horizontal line drawn at the top of the keel plate. LIGHT DISPLACEMENT is the weight of the hull, engines, spare parts, and with water in the boilers and condensers to working level. LOAD DISPLACEMENT is the weight of the hull and everything on board when floating at the designed summer draught. DEADWEIGHT CARRYING CAPAClTY is the difference between the light and loaded displacements and is the weight of cargo, stores, ballast, fresh water, fuel oil, crew, passengers and effects on board. STATUTORY FREEBOARD is the distance from the upper edge of the summer load line to the upper edge of the deck line. RESERVE BUOYANCY is virtually the (available) wate'rtight volume above the waterline. SHEER may be defined as the rise of a ship's deck fore and aft. It adds buoyancy to the ends where it is most needed. A correction for non-standard sheer is applied when calculating the freeboard. CAMBER OR ROUND OF BEAM is the curvature of the decks in the transverse direction, measured as the height of deck at the centreline above the height of deck at side. It helps to shed water from the deck and adds to its longitudinal strength. FLARE is the outward curvature of the side shell above the waterline a t the forward



,.Ioyd's Length not less then 96%. need not be greater than 87% ol extreme lsngth an summer load h e .
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Ship Consmrction Sketcher 6" Notes



Classification



TERMS



The principal maritme nations have Classification Societies whose primary function is to survey ships so as to assess the adequacy of their stjength and construction, and for which purpose they publish rules. The British Classification Society is Lloyds Register of Shipping - - which classes most British shiooinr! .. and.. as it has world-wide connections with surveyors in the principal ports, a significant proportion of the world's tonnage. The scantlings (sizes) of the materials to be used. as well as certain items of eauioment forw (anchors, eagles and warps), can be obtained from Lloyds, 'Rules and ~ e ~ u l a & the Classification of Ships'. This publication is amended and updated on a regular basis. The scantlings are based on the basic dimensions of the ship shown [on page 51 and defined below, detailed calculations of the still water bending moment and the section modulus of the particular item in association with other structural members.



-



-



Length L



is the distance in metres on the summer load waterline from the foreside of the stem to the after side of the rudder post or to the centre of the rudder stock if there is no rudder post. L is not to be less than 96% of extreme length on summer load waterline and need not be more than 97% of that length. Breadth B is the greatest moulded breadth in metres. Depth D is measured in metres at the middle of length L from the top of the keel to the top of the deck beam at side on the uppermost continuous deck. With a rounded gunwale D is measured to the continuation of the moulded deck line. Draught d is the moulded draught in metres.



Tumblehome



-tCamber



A ship built to Lloyds highest claiss will be given this chaacter, + 100Al + indicates 'built under survey' which means thie plans were submitted and approved, all steel was manufactured a t an ay~provedsteelworks, and the construction was overseen by a surveyor. I lOOA indicates the scantlings are in accordance with the Rules. 1 indicates the equipment is in accordance ~ 4 t the h Rules. Ships built for a pamcular type of service have a Class Notation in addition to the above, e.g.100A 1 Liquified Gas Carrier If the ship's machinery is built and installed under Lloyds survey the character L.M.C. (Lloyd's Machinery Certificate) is assigned. Where additional strengthening is fined for navigation in ice an appropriate notation may be assigned. The notations fall into two categories: those for 'first-year ice' i.e. where waters ice up in winter only; and 'multi-year ice' i.e. Arctic and Antarctic waters. The latter includes the term 'icebreaker' in the cl.ass notation.



;-



_______ --------m i Rise of floor
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Ship C o ~ m r c f kSketches 6-Notes



In order to remain in class a classified ship is required to undergo surveys at regular intervals, as follows: (a) Annual, ( b ) Intermediate (instead of 2nd or 3rd annual), (c) Special (every 5 years) or Continuous surveys where a maximum period of five years is allowed between the consecutive examination of each part. Special surveys increase in severity as the vessel gets older. Ships are to be examined in dw-dock at Periods coincidine with the special and intermediate survey. An 'in-water' s&ey in lieu of the intermidiate survey docking may be accepted. All damage must be surveyed and repaired to the satisfaction of the Society's Surveyor. A ship wh~chis not classifird w~llstill have to reach a minrmum standard of strength and have srmilar surveys. All [larger] ships trading internationally arc reauircd to have a 'Ship Safety Construction Certificate' issued h i or on behalf of, the government of the country of registration.



Load L i e s Under the International Convention on Load Lines all ships which are 24 m or more in length, except ships of war, fishing boats and lea sure boats, must have a load line. Such ships trading internationally are marked with a load line assigned by the maritime authority of the flag state or a Classification Society authorized by the flag state. The initial letters of the assigning authority are cut in on each side of the load !me drsc: For the United Kingdom, the Marine Safety Agency is the maritime adminisuatron. Nanonal legislation may also require ships which do not trade internationally.to be assigned and marked with a load line to which they may be safely loaded. Shown [below] are a full set of markings assigned under the International Convention on ~ o a dLines which include the zone, seasonal and freshwater allowance markings. On the left are shown the additional freeboard markings assigned to a ship carrying timber deck cargoes. On the assumption that the timber cargo provides additional buoyancy it wdl be noted that the ship may load to a deeper draught except in the case of the Winter North Atlantic (WNA)zone.



A large percentage of maritime insurance is effected at Lloyd's of London. Although the name is the same as that of the Classification Society there is no direct connection and the two should not be confused.



LOAD LINES



International shipping conventions Deck line



International shipping is regulated by conventions, the requirements of which are agreed at conferences convened by a United Nations agency, the International Maritime Organisation (IMO). These conventions come into force when a stipulated number of countries, that are members of IMO, become party to the convention by applying its requirements to their national shipping. The following international conventions have a significant influence on ship design and construction. International Convention on Load Lines of Ships, 1966 International Convention on Tonnage Measurement, 1969 International Convention for the Safety of Life at Sea, 1974 (SOLAS 74) International Convention for the Prevention of Pollution from Ships, 1973 and its Protocol of 1978 (MARPOL 73/78)



,-
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10 Ship Consrnrction Sketches & Notes



Tonnage is a measure of the cubic capacity of a ship. The gross tonnage of a ship is indicative of the total volume of the enclosed spaces of a ship and may often be used in reference to the size of the ship. Net tonnage is indicative of the volume of the careo and passenger spaces in a ship which produce the revenue. Most charges levied on a ship are based on its tonnages.



-



Oil tankers with segregated ballast tanks may have these tanks measured separately and the tanker's International Tonnage Certificate can indicate the ship's gross tonnage with these spaces deducted. This is to promote the provision of segregated ballast tanks and protection of the cargo tanks.



~



Measurement of a ship for tonnage is undertaken by the maritime authority of the flag state or a Classification Society authorized by the flag state. A universal system of measurement for tonnage has been established under the International Convention on Tonnage Measurement of Ships 1969. Ships measured in accordance with this convendon are issued with an International Tonnage Certificate which indicates the ships gross and net tonnages and is accepted in ports worldwide.



Suez Canal a n d Panama Canal tonnages Tolls for passage of the Suez and Panama Canals are based on a tonnage measurement of the ship. The Panama Canal tonnage measurement system is now compatible with the universal measurement system described above, but the Suez Canal tonnage measurement rules pre-date the universal measurement system.



SOLAS 74 Gross tonnage



The International Convention for the Safety of Life at Sea, 1974 includes standards relating to the intact and damage stability of ships, sub-division, machinery and electrical installations, structural fire protection, carriage of grain and dangerous goods, all of which have a significant influence on the design and construction of ships.



The gross tonnage (GT) is determined by the formula: G T = KIV where K, = 0.2 + 0.02 logl V and V = the total volume of all enclosed spaces in cubic metres.



Net tonnage The net tonnage ( N n is determined by the following formulae: (I) For ships carrying more than 12 passengers N T = K2V, [3Dl (2) For other ships N T = K V 49



CLD]'



+ K3 N1



+fiiz



where V



z



d



= moulded draft amidships in metres (summer load lime draught or deepest



D



= moulded depth in metres amidships. = 0.2 + 0.02 log,, v - ."



K,



total volume of cargo spaces in cubic metres. subdivision load line in case of passenger ships).



1.25 (GT + 10 000). i--n nnn ""= number of passengers in cabins with more than 8 berths. N1 = number of other passengers. N2 N1 + N2 = total number of passengers the ship is permitted to carry. is not to be greater than unity. The factor K2



x



[g12 LSVJ



The term K2Vc



'is not to be taken as less than 0.25GT



Net Tonnage is not tcbe taken as less than 0.3GT



Substantial requirements relating to the design and construction of oil tankers are contained in the International Convention for the Prevention of Pollut~onfrom Ships, 1973. -. . and -~~~ oarticularlv its Protocol of 1978. These requirements aimed at minimizing outflows of oil includ; limitations on cargo tank size, provision of clean and segregated ballast tank spaces, protection of the cargo tank spaces by double hull structures etc. For dry cargo ships MARPOL 73/78 prohibits the carriage of oil fuel in the forepeak and use of oil fuel tanks for carriage of water ballast. Detailed requirements concerning the construction of chemical carriers and other ships carrying noxious liquid substances are also covered by this convention.
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