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» Tragedy of RMS Titanic

B The reasons for her loss

RMS Titanic
The Evolutions of International Conventions
HEEERA B EABERBE AGEEEAGER

8 December 2010

RMS Titanic —The magnificent ship '@

il
engines (215 psi, 15,000 hp each, 75 rpm) for 2 wi
(2 blades), 1 x low pressure (3 psi) stoam turbing 16,
center propeller {4 blade) i

» Speed: 21 knots _[m'mr.:_zs knots)
» Capacity: i BWWhuurs-mfﬂcarsmmw}

» Tonnage: wzs GT fliv
# Digplacement! 52,310 t&iﬂ ﬂ" ’ .

L SRR A Gl R BT - SR IT R I~ Titarie and Goovenbioms 4
RMS Titanic — The design RMS Titanic - The maiden voyage {}
i fiishii]

» Maiden voyage: 10 April 1912, from Southampton, England,

bound for New York, with 2223 people aboard.
» Passengers: 1st class m C
(immigrants mostly).

» The biggest, and most luxurious ship at the time

» Hull: “practically unsinkable”
« Steel hull, riveted

» Double bottom, 6 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 ion: 16 boats mini (50% capacity)
accordmg to the.gross tonnage (> 10,000).

BRSO P L P A2 — B Y- Tiianic and Conventions

RMS Titanic ') - The lceberg

———— i —_—
» Arctic winter of 1911-1912 was exceptionally Ly 3'- 3 ‘fE";q » 11:40 pm April 14, 1812, spotted the iceberg right Lk
mild (8-year cycle) —— ahead i A & ;
i —

RMS Titanic (1912) - The Collision O
[

v

Chief officer orders

« abrupt tum lo Portside,

« and engines lo be stopped (reversed?)
Turming reacts very slowly

« lest on Olympic shows 37 seconds lo

» Accelerated break-offs from glaciers
lcebergs abnormally large in size
«  Survive for longer period
= Dyift farther south in early spring of 1912
» More than & |ceberg 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 mool
14 April 1912 (Sunl

v

respond o the helm at full speed s -—1
i e o o i

¥

Iceberg brushed the ship's starboard side, buckling
tha hull in several places and popping out rivets
below the waterline over a length of 90 m.,

As seawaler filled the forward compariments, the
watertight doors shul. However, while the ship
could stay afloat with four flooded compartments,
five were filling with water.

The five waler-filled compariments weighed down
the ship so that the tops of the forward walertight
bulkheads fell below the ship's walerline, allowing
water to pour into additional compariments

v
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RMS Titanic - The Tragedy {:}

April 44, 1972 = 11:00 P 1118 P Aprt 18, 1112230 AM.

v

Captain Smith, alerted by the jolt of the impact, arrved on the bridge and ardered a full stop. Shortly
after midnight on 15 April, foliowing an inspection by the ship’s officers and Thomas Andrews (the
shipbuildaer), the lifeboats were ordered to be readied and a distress call was sent out (first COD, then
505}

Three ships and Newfoundland station received, but none were nearby,

Only RMS Carpathia {58 n.miles away) arrived in 4 hours,

MNearost ship 88 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 urtil meming.

Most of the boats were launched parially emply; 15t boat launched at 12:27 A M. with 28 poople out
of the capacity of 65, one boat meant io hold 40 peopie left the Titanic with only 12 peapie on board it
As the ship's list increased poople started to become nervous, and some lifeboats began leaving fully
loadad, By 2:05 AM, the anlire bow was under waler, &nd all the |ifeboats, save for two, had baan
unched. Al 2:20 AM, THanic sank into the ocean.

LR

RMS Titanic — The Investigation {}‘

» Investigation made by US Senale
and Brilish Board of Trade's,

» found that many safely rules were
simply out of date, and new laws
were recommended.

» Numerous safety improvements for
ocean-going vessels were
implemented, including:

improved hull and bulkhead design

access throughout the ship for

egress of passengers

lifeboat requirements

impravad life-vest design

the holding of safety drills

better passenger notification

radio communications laws, efc.

» Modifications made to the ather existing liners afier Titanic:
+ increasing the number of lifeboals on board

« imp ts included g the hull and increasing the heighl of
the waledigh! bulkheads. The bulkheads on Titanic extended 10 feet (3 m)

above the waterling; after Tifanic sank, the bulkheads on other ships were
extended higher to make comparimenis fully watertight. 2 subsequently
Io be regulated by SOLAS 1929, 1848, and 1960

While Titanic had a double bottem, 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 Iheir hulls, above their walerlines, to give them double hulls

» Out of the 2,223 people, only 706 survived; 1,517 parished
HIEMWETM @R T E A E - DR SRR Tiarc and Canventions. ] EIRM AT BT RN S SR SN - Titenic sl Convartions: 10
RMS Titanic — The Change to ship design ’{? RMS Titanic - Long term implications {}
eSS e i

» Lessons leamed from Titanic and the consequences:
SOLAS
« The Titanic disaster led to the convening of the first International
Convention for the Safety of Life at Sea (SOLAS) in Landan, on 12
November 1813
International lce Patrol
*  On 30 January 1814, a treaty was signed by the conference that resulted in
the formation and intemational funding of the International lce Patrol, an
agency of the United States Coast Guard that to the present day monitors and
reparts on the location of North Atlantic Ocean icebergs that could pose a
threal lo ransallantic sea lane traffic.

new regulations that:

all passanger vessals (> 12 passengers) would have suffickent Iifeboats for everyone on board
appropriste salely drills woud be conducted

radio communications on passenger ships would be operated 24 hours along with & secondary
power supply, $o as not to miss distress calls.

ihe firing of red rockets from a ship must be inlarpreted as a distress signal (red rockets
launched from the Titankc prior to sinking ware mistaken by nearby vessels as colebratory
fireworks, dalaying rescue).

This treaty was scheduled to go inlo effect on 1 July 1915 but was delayed by World War |,

The SOLAS C inits forms is g ¥ reg; as the most
important of all intemational treaties concerning the safety of merchant ships. The first
version was adopled in 1914, in response o the Titanic disaster, the second in 1929,
the third in 1948, and the fourth in 1960,

SOLAS 1928 defined the regulations for Subdivision.

SOLAS 1948 included the regulations for Stability.

SOLAS 19¢ n - which was adopted on 17 June 1960 and entered into force
on 26 May 1965 - was the first major task for IMO after the Organization's creation and it
raprasanied a considerable step forward in modemizing regulations and in keeping pace
with technical developments in the shipping industry.

v
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RMS Titanic ~ Long term implications ﬁ SOLAS - Safety of Life At Sea (1974) {}
N EH

» SOLAS, on 30 January 1914, the treaty signed by the conference also agreed in the b S0LAS (1914)

Adoption: 1 Novembar 1974
Entry inte force: 25 May 1980
« Amended
Chapter | - General Provisions
Chapler II-1 - Construction - Subdivision and stabiity, machinery and electrical
installations
Chapter II-2 - Fire , fire and fire
Chapter Il - Life-saving appliances and arrangemants
Chapter IV - Radioccommunications
Chapter V - Safety of navigation
Chapter V| - Carriage of Cargoss
Wil - Carriage of dangerus goods
Chapter Vill - Nudear ships
Chapler [X - g for the Safe Op of Ships
Chapter X - Salaty measures for high-speed crall
Chapter XI-1 - Special measures lo enhance maritime salaty
Chapler XI-2 - Special measures to enhance maritime security
Chapter XII - Additional safety measures for bulk carrers
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RMS Titanic - Possible factors in the sinking {}

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

. 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 modem steel) and Sulphur (S, 2x modem steel),
Mn/S=6.8:1 (modem steel >200:1 )
P initiate crack:
* 8 forms grains of iron sulphide that facilitate
propagation of cracks;
= Low Mn makes the steel lass ductile

fuctila-britl t‘
32°C (for Ianguludmal samplcs} and 56 °C (for

para with
temperature of -\2? °C common for modem steels—
mademn steed would became so brittle in between -60
and <70 °C)
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RMS Titanic - Possible factors in the sinking 'E} RMS Titanic - Possible factors in the sinking {}

2. Rudder and Turning ability

» Titanic's rudder design was hardly state-of-the-art.
Compared with the rudder design of the Curarders,
Titanic's was a fraction of the size. No account was
made for advances in scak and ifle thought was
given to how a ship, 260 m in length, might turm in an
emargency of avoid collision with an icebeng. This was

Titanic's Achiies heel

. > Legal requirement of the time: the area had 1o be

within a range of 1.5% and 5% of the hulls undenwater

profile and, at 1.9%. the Titanic was at the low end of

the range. Howaver, the tall rudder design was more

effective at the vessal's dasigned eruising speed; shor, I

square rudders were more suitable for low-speed

i B manoeLri
Buit joint 1
et

» Iron rivets (ordered No. 3 iron bars, “best’)
used in fwd and afl part of the hull, instead
af S ivels used on the central hull, or Mo,
4 iron bars ("best best"). No.3 is abl. 73% o
the strength of steal, and Mo 4 is abt. 80%.
Amang the 48 rivels recovered from Titanic,
many were found o be riddled with high
concenlralions of slag. A glassy residue of
smelling, stag can make rivets brittle and
prane 1o fraclure.

Bal-peon hammer
relathn slam reckiced

Start of

—rolled edge

% ' LLPRTI S O RN - Thanke et Convertions 17
RMS Titanic - Possible factors in the sinking t} Major disasters involving passengers in the 20th century {E}
=P N e R
2. Rudder and Turning ability (contd.)
> Perhaps more iatal to the design of the Titanic was her tnple screw engine configuration’ :‘.m Name of Ship Date Place Causo
2% reciprocating steam engines driving har wing propaliers (reversibie), and T - - — =
12 steam turbing driving her cenlre propelier (non-ravensibla) i mm ‘m mm tankee
» First Officer Murdoch had set the engine room telegraph to reverse the engines to avoid the 1800 NEPTUNE 1993 O Haiti, Caribben Overloading
iceberg Race, Collision with
» This order was handicapping the tuming abiiity of the ship. Becausa the cantre turbine could Lt ATANG LAk m""“ lcebarg
not reverse during the “ull speed astem™ manosuvre,  was smply slopped, Sinca he cenbre 1012 EMPRESS OF IRELAND 1914 St Lawrsnce Collislon
propaifler was positioned forward of the ship's nudder, the effectiveness of that rudder would Tabias Stralt,
have bosn greatly reduced 1000 DON JUAN 1980 Pl ines Collision
» Had Murdoch simply tumed the ship whila maintaining her forward speed, the Titamic might ESTONIA 1554 Batte Sen
have missed the iceberg with metres to spare. 450 TAMPOMAS Il 1881 Jwva Soa Shipwreck
3. Iceberg impact: 448 SALEM EXPRESS 1991 Red Sen Shipwreck
» The ship could have been saved If she had rammed the iceberg head on, It is hypothesised that 4z ADMIRAL NAKHIMOY 1086 Black Sea Collision
if Titanic had not altered her course & all and instead collided head first with the iceberg, the
impact would have been taken by the naturally stronger bow of the hull and damage would only 1000 {abt) AL SALAM BOCCACCIO 38 006 Red apsize
have affected the first or, at most, first two compartments.
» This would have disablad her severely, and possibly caused casualties among the passengers
naar the front of the ship, but would not likely have resulted in sinking since Titanic was
designed 1o fioat with the first four compartiments flooded. Instead, the glancing biow to 1he
starboard side of the ship caused buckling in the hull plates atong the first five compartmants,
mare than the ship's designers had allowed for
CRL AL TR R S U T Tiasie smd Convertiona [T I PR £ TSI SR TR Thasie s Converona 20
Major ¢ involving p gers in the 20th century t}

Major losts at wars:

Wilhelm Sustioff (passanger/troop), sunk by Russian submarine in 1945, abl. 9343 died, 1239
stanvived,

Goya {freightiroop), sunk by Russian submarine in 1845, abl. 7000 died, 183 survivad

Steuben (passengeriroop), sunk by Russlan submarine in 1945, abl. 4500 died, 659 survivad
FH (battleship), sunk by airplanes i 1945, 2299 ded, 276 survived.

Bismarck (batieship) sunk by airplanes+British baltieships in 1941, 1995 died, abl. 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

FM (batbeship). sunk by asplanes in 1944, 1023 died

USS Arizona (BB-38), sunk in Hawas in 1841, 1177 died,

ARA General Belgrano (&
2 May 1982 during the F

*- USS Pronetx), sunk by HMS Conqueror (LK nuckear submarnine) on
\ands War, 323 diod, 700+ roscued

I ' { K1 #4900 . f138), (&
[ I P RTI & S RET TN - Thanic st Conventions Fil i b B T -Lmlﬂwuwl:w‘ Fr ]
-{} Modern Liners/Cruise ships {:}‘
fat] == (L]

55 UNITED STATES (1952) 301.8 m, 53¢
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Modern Liners/Cruise ships {!}

MS FREEDOM OF THE SEAS (2008),
338,91 m, 154,407 GT

IESTRA (2007), 294 m, 83,600 GT

Modern Liners/Cruise ships

1 HULL = MACH

Passenger ship

Unrestricted navigation

= AUT-CCS, & AUT-PORT, % SYS-NEQ,
MON-SHAFT, CL VT, C

' REF-STORE, INWATERSURVEY, SDS

W5 OASIS OF THE SEAS (Oct. 2008), 361 m, 266,000 GT, 6,360 passeng

I
16 pass dacks, 2,704 = =]
97,000 KW/ 22.6 knots = -'-"‘

Bullt by STX Europe, Turku, Finland
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Chapter | - General Provisions

Chapter II-1 - Construction - Subdivision and stability, machinery
and electrical installations

Chapter 1l-2 - Fire protection, fire detection and fire extinction—
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Chapter Il - Life-saving appliances and arrangements

Chapter IV - Radio communications
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Chapter IX - Management for the Safe Operation of Ships
Chapter X - Safety measures for high-speed craft
Chapter XI-1 - Special measures to enhance maritime safety
Chapter XI-2 - Special measures to enhance maritime security
Chapter XII - Additional safety measures for bulk carriers
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