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RMS Titanic
The Evolutions of International Conventions
HEERRESEHEREEAGRLERAGER

26 October 2011

(i)

» Tragedy of RMS Titanic

» The reasons for jjer loss

RMS Titanic

» Owner: White Star Line
> Tﬁ:‘e‘:-. Olympic-class ocean Ifn_ nigyBritannic)
» Builder: Harland and Wolf yards,

» Length of all

» Breadth:

» Height:

» Draft: )

» Poweér: S'BOEIIJ hp ‘
2445 bollers, 2 xfcur-uy]irl‘dnrtrlde enpinslnn reci
engines (216 psi, 15,000 hp each, 75 rpm) for 2wing prépeflers
(3 blades), 1 x low pressure |9 psi) steam turbine 16,000 hp for
center propeller, (4 blade) L

» Speed: 21 knots. {rna:( 23 knots)

» Capacity: 3 ﬂ?{mssengerﬂofﬁcervcmw)

» Tonnage: i& 328 GT
* Displacement: {310 ml%“h

1= Titanie el Comvertions. 4

RMS Titanic - The design
» The biggest, and most luxurious ship at the time
» Hull: “practically unsinkable”

« Steel hull, riveted

= Double bottom, & water-tight decks, 16 watertight
bulkheads

» Propulsion, 3 x screw propellers
» Electrical lighting
» Lifeboat: 16 wooden x 65 persons + 4 collapsible x
47 persons (1228 persons, abt. 52%), total 20 boats
« British Regulati 16 boats {50%
according to the.gross tonnage (> 10,000}

01 = Tranic aed Conventions. 5

RMS Titanic - The maiden voyage {:}

» Maiden voyage: 10 April 1912, from Southampton, England,
bound for New York, with 2523 people aboard.

» Passengers: 1st class milli

{immigranis mostly).

naires, 2nd clas

RMS Titanic

» Arclic winter of 1911-1912 was exceptionally
mild (8-year cycle)
- Accelerated break-offs from glaciers
» lcebergs abnormally large in size
«  Survive for longer pericd
« Drift farther south in early spring of 1912
» More than 6 Iceberg alerts by wireless
» Titanic course altered further south
» Twice radio warnings that large iceberg on
her path on that day... but not reported to the
bridge.
» In the calm moonk
14 April 1912 (Sunl

1= Titanie el Conmvertions.

— The lceberg {j

RMS Titanic ~ The Collision

v

11:40 pm April 14, 1812, spotted the iceberg right
ahead.
Chief officer orders

» abrupt turn to Portside,

« and engines to be stopped (reversed?)
Turning reacts very slowly

« test on Olympic shows 37 saconds to

respond to the helm at full speed

lceberg brushed the ship's starboard side, buckling
the hull in several places and popping out rivets
below the waterfine over a length of 80 m
As seawaler filled the forward compariments, the
watertight doors shut. Howaver, while the ship
could stay afloat with four flooded compariments,
five were filling with water.
» The five water-filled compartments weighed down
the ship so that the tops of the forward watertight
bulkheads fell below the ship's waterline, allowing
water o pour into additicnal compartments

v

v

v

v

1= Titanie el Conmvertions. [l
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RMS Titanic - The Tragedy {j

Mg 14, 1972 = 11:00 P

10460 AL April 18, 112 - 230 AN

Captain Smith. alerted by the jolt of the impact, arived on the bridge and ordened a full stop. Shortly
after midnight on 15 April, following an inspecton by the ship's oMicers and Thomas Andrews (the
shipbaiider), the lifeboats were ordered to be readied and a distress call was sent out (first COD, then
508)

Thres ships and Newfoundland station received, but none were naarby

Only RMS Carpathia (58 n miles away) arrived in 4 hours

Nearest ship S5 Californian’s (<<19.5 n miles) was stopped and saw lights and rockets of Titanic.
Her radio operator was in bed and not waked up until moming

Mast of the boats were launched partially emply. 132 boat Baunched at 12:27 AM. with 28 people out
of the capacity of 65, one boat meant to hold 40 peopie left the Tianic with only 12 people on board i
As e ship's list increased people staned 1o become nervous, and some lifeboas began leaving fully
loaded. By 2.05 AM, the entire bow was undar water, and all the lifeboats, save for two, had been
launched. Al 220 AM, Titanic sank into the ocean

LR

RMS Titanic - The Investigation {j

» Investigation made by US Senate
and British Board of Trade's
» found that many safety rules were
simply out of date, and new laws
were recommended
» ML safety imp for
ocean-going vessels were
implemented, including:
Iimproved hull and bulkhead design
access throughout the ship for
egress of passengers
lifeboat requirements
improved life-vest design
« the holding of safety drills
« better passenger notification
« radio communications laws, etc

» Out of the 2,223 people, only T06 survived. 1,517 perished
2= Thanic e Comvertions 0 2= Thanic e Comvertions 0
RMS Titanic - The Change to ship design {f} RMS Titanic - Long term implications {j
R R

» Modifications made to the other existing liners after Titanic:
« increasing the number of lifeboats on board
» improvements included reinforcing the hull and increasing the height of
the watertight bulkheads. The bulkheads on Titanic extended 10 feet (3 m)
above the waterling; after Titanic sank, the bulkheads on other ships were
extended higher to make compartmenis fully watertight. - subsequently
to be regulated by SOLAS 1929, 1948, and 1960,

While Titanic had a double bottom, she did not have a double hull; after
her sinking, new ships were designed with double hulls; also, the double
bottoms of other ships, including the Olympic, were extended up the
sides of their hulls, above their waterlines, to give them double hulls.

» Lessons leamed from Titanic and the consequences:
S0LAS
The Titanic disaster led to the convening of the first International
Convention for the Safety of Life at Sea (SOLAS) in London, on 12
November 1913,
« International Ice Patrol
On 30 January 1914, a treaty was signed by the conference that resulted in
the formation and international funding of the International Ice Patrol. an
agency of the United States Coast Guard that to the present day menitors and
reports on the location of North Atlantic Ocean icebergs that could pese a
threat to transatiantic sea lane traffic.

1= Tianic s Commntions 12

y;

- Long term implications {j
R

RMS Titanic

» SOLAS, on 30 January 1914, the treaty signed by the conference also agreed in the
new regulations that:
«+ &l passenger vessels (= 12 passengers) would have sufficient lifeboats for everyone on board
appropriate safety drills would be conducted
- fadio communications on passenger ships would be operated 24 hours along with a secondary

SOLAS - Safety of Life At Sea (1974) O

» SOLAS (1974)
+ Adopbon: 1 November 1674
Entry info force: 25 May 1980
« Amended
» Chapter | - General Provisions

power supply, 50 as not to miss distress calls » Chapter Il-1 - Construction - Subdivision and stability, machinery and electrical
+ ihe finng of red rockets from a ship must be inferpreted as a distress signal (red rockets installations
taunched from the Titanic prior to sinking were mistaken by nearby wessels as colabratory » Chapter II-2 - Fire protection, fire detection and fire extinction
fireworks, delaying rescue). » Chapter Il - Life-saving and
« This treaty was scheduled to go into effect on 1 July 1915 but was delayed by World War | ¢ I 3 R el
» The SOLAS C inits forms is Ily regarded as the most e b apest i TR Jocominanicavns
important of all international treaties conceming the safety of merchant ships. The first » Chapter V - Safety of navigation
version was adopted in 1914, in response to the Titanic disaster, the second in 1929, » Chapter VI - Carriage of Cargoes
the third in 1948, and the fourth in 1960, = Chapter VIl - Carriage of dangerous goods
» SOLAS 1929 defined the regulations for Subdivision » Chapter VIIl - Nuclear ships
» SOLAS 1948 included the regulations for Stability » Chapter IX - Management for the Safe Operation of Ships
» SOLAS 1960 Convention - which was adopted on 17 June 1960 and entered into force » Chapter X - Safety measures for high-speed craft
on 26 May 1965 - was the first major task for IMO after the Organization's creation and it » Chapter XI-1 - Special measures to enhance maritime safety
represented a considerable step forward in modernizing regulations and in keeping pace o Chasts X2- Srechal messurests snbares mritine sacin
with technical developments in the shipping industry. e PO [ToesIan D eniane mariie Selitly.
» Chapter XI| - Additional safety measures for bulk carriers
ST — 4
RMS Titanic - Possible factors in the sinking {j

» Following the investigation, plus the findings after
rediscovery of Titanic in 1985 from 3800 m deep
sea bottom, we might be able to conclude:

1. Sonar discovered from the wreck that the iceberg
caused the hull to buckle instead of cutting a gash.
Hull steel plate found to be with high Phosphorus (P,
4x modern steel) and Sulphur (S, 2x modern steel)
Mn/5=6.8:1 (modern steel >200:1 )
+ Pinitiate crack;
= 8 forms grains of iren sulphide that facilitate
propagation of cracks;
= Low Mn makes the steel less ductile.
ductile-brittle transition in temperatures (§i
32 'C (for longitudinal samples) and 56 'C (for
Dl pare with
temperature of -27 "C common for modern steels—
modern steel would became so brittle in between -60
and -70 °C)

) of

ICEBERG

1= Titanie el Conmvertions.
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RMS Titanic - Possible factors in the sinking ﬂ

Iron rivets (ordered No. 3 iron bars, “best’)
used in fwd and aft part of the hull, instead

oy

of Steel rivets used on the central hull, or No £
4 iron bars ("best best”). No.3 is abt. 73% to
the strength of steel, and No.4 is abt. 80% : } &
Amang the 48 rivets recovered from Titanic 4:“_ ® 9 ¢ san s
many were found to be riddied with high rxy; S|
concantrations of slag. A glassy residue of e ..Ilﬂ
smelling, siag can make rivets brittle and ] e
prone to fracture H e

é Butt joint

T-joint

RMS Titanic - Possible factors in the sinking ﬂ

2. Rudder and Tuming ability

» Titanic's rudder design was hardly state-of-the-art
Compared with the rudder design of the Cunardars,
Titanic's was a fraction of the size. No account was
made for advances in scals and Mbe thought was
given ko how a ship, 260 m in length, might turn in an
amergency of avoid collision with an iceberg. This was
Titanic's Achdies heel

» Legal requirament of the time: the area had 1o be
within a range of 1.5% and 5% of the hull's undenwater
profile and, a1 1.6%, the Titanic was at the low end of

the range. However, the tall rudder Gesign was more

effective at the vessel's designed cruising speed: short,
square rudders were mone suitable for low-speed
manoeuvTing

~ Thanic s Conventions - ~ Thanic s Comventions 18
RMS Titanic - Possible factors in the sinking ﬂ Major disasters involving passengers in the 20th century ﬂ
R R
2. Rudder and Turning ability (contd.)
» Perhaps more fatal 1o the design of the Titanic was her triple screw engine configuration wﬁ: Name of Ship Date Place Cause
2x reciprocating steam engines driving her wing propellers (reversible), and Collision with cil
1% steam turbing dhving her centre propeler (non-reversible) 4200 DONA PAZ 1987 Sibuyan, Prilippines | SSL LS
= First Officer Murdoch had set the engine rotm tesagraph to revers: 1800 NEPTUNE 1883 O Haitl, Caribbin
iceberg Race, Collision with
» This order was handicapping the tuming ability of the ship. Because the centre turbine could ks AN LA ':xmﬁ‘
not reverse during the “ull speed asten”™ manoeuvre, i was simply stopped. Since the centre 1012 EMPRESS OF IRELAND 1814 St Lawrence Collision
propeller was positionad forward of the ship's rudder, the effectiveness of that rudder would Tablas Salt,
have been greatly reduced 1000 DON JUAN 1580 Philippines Collision
» Had Murdoch simply turned the ship while maintaining her forward speed, the Titanic might .12 ESTONIA 1984 Baitic Soa Shipwreck
have mizaed the icaberg with melrea o spare. 450 TAMPOMAS Ii 1881 Java Sea Shipwreck
3. lceberg impact: 448 SALEM EXPRESS 1901 Red Sea Shipwreck
» The ship could have been saved if she had rammed ihe iceberg head on It is hypothesised that 423 ADMIRAL NAKHIMOV 1886 Black Sea Collision
if Titanic had not altered her course af all and insiead collided head first with the iceberg. the
Impact would have been taken by the naturally stronger bow of the hull and damage would only AL SALAM ACCIO 58 0 Riad B
have affected the first or, at most, first two compardmaents.
» This would have disabled her severely, and possibly caused casuaities among the passengers
near the front of the ship, but would not Bkely have resulted in sinking since Titanic was
designed 1o ficat with the first four compartments flocded. Instead, the glancing biow 1o the
starboard side of the ship caused buckling in the hull plates along the first five compartmants,
mare than the ship's designers had aliowed for
ol i Titanie ded Conventions, 18 s ¥ i Titanic aed Convertions 20
Major di invelving p gers in the 20th century ﬂ Modern Liners/Cruise ships ﬂ
R _——— R
Major losts at wars:
Wilhelm Sustioff (passengeniroop), sunk by Russian submaring in 1945, abt 9343 died, 1239
survived
Goya (fresght/roop), sunk by Russian submarine in 1945, abt 7000 died, 183 survived
Steuben (passengeriroop), sunk by Russian submarine in 1945, abt 4500 died, 659 survived
JkNJ (battieship), sunk by airplanes in 1945, 2222 ded, 276 sundved
(bt sunk by British b in 1941, 1995 dwed, abt. 200 survived
HMS Hood (battieship) sunk by Bismarck in 1941, 1415 died, 3 survived
RMS Lusitania, sunk by U-boat in 1915, 1198 died, 761 survived
U (batbeship), sunk by airplanes in 1944, 1023 did
USS Arizona (BB-39), sunk in Hawai in 1841, 1177 died
ARA General Belgrano (ex- USS Phoneid), sunk by HMS Conquenor (UK nuchear submarine] on o -
2 May 1882 during the Falkiands War, 323 died. 700+ rescued
& 1 [ [ B4
- I T — 21 i I T — ]

Modern Liners/Cruise ships

% RMS au IZABETH 2 (1969) 293.5 m, 70,327 GT
i
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Modern Liners/Cruise ships

Ak2006), 290 m, 114,500 GT

MS FREEDOM OF THE SEAS (2008},
338.81 m, 154,407 GT

CHESTRA (2007), 254 m, 89,600 GT

01 = Tianic ded Conventions. El

Modern Liners/Cruise ships ﬂ

[ HULL = MACH

Passenger ship

Unrestricted navigation

 AUT-CCS, *H AUT-PORT, *F SYS-NEQ,
MON-SHAFT, IP 2 AWT,

# REF-STORE, INWATERSURVEY, 505

e 01 = Tianic ded Conventions. F.

Modern Liners/Cruise ships

16 decks, 2,704

MS OASIS OF THE SEAS (Oct. 2009), 361 m, 268,000 GT, 6,380 passengers..,

- 97,000 kW [ 22.6 knots

Built by STX Europe, Turku, Finland

—

ARG - VI E - A 2

Shipping World

» Major players

: Operations -
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