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ABSTRACT: 'This paper deals wilh the stability problomns ansing frony fire-fighting measures, lor the
ro-to ship. Recent accidents involving several ferries, have underlined the need for a more acourate analysis
of the framsicut stape of the fire-fighting operations in the car deck comparoment. The tire satety for a
oo Terey 15 strictly linked to the slehilivy: the deluged water, it oot correctly dramed, could lead to the
heeline or even to the capsizing, duc to the high tree-surface moment arisimg. The prediction of the time
for Josing stability and possible actioms to avend Lhis phenomenon beeorme an important aspect for vessel
saltty. A six-degree ot freedom made] for the ship dynamics as been develuped. s order to estunate the
sifective Hlomting condizion «t cach time For The applications, o (ypical ro-re passenger terry bas heegn
chosen. The vessel behavior has been analyzed for different cffcleney vares of the dramage syvstem.

| INTROGDUCTION The mam um of s paper s 1o bring to the
atlention 10 the need of a proper car deck drain-
Ro-1or ships are vessels designed to transport cars  age svstem in conjunction with an efficient fire-
ated other wheeled vahlicles, The main safely prob- tightime svster,
lem for these ships 1s represeated by the risk of (e MNowadavs IMO s giving updared  gridelings
in the ship earage, This comparimend extends over 1o designing and nwaintaimng the drainage sys-
the greatest possible length, Jocated near she oper- em, However no additional stability criteria tak-
ating watcrline, N into account the confined warer on the ro-ro
Differently from a traditional vesscl, the rooo deck from fire-fighting measures are provided yet.
ship may not have any kind of separatiom o pro- The ofleets of waler ngress lor the ro-ro ships,
vent a whole level from filling up with water or lor - regarding the damage stebility, have been already
a fire to spread throushoul o larse area. faced by several works (Sapntos and Cieedes Souarey
Several accidents imvolviog forres broupht our 2006), (vredeveldr and Journe [991), (Yermeer
the necd fur an inprovement in the fire safety and et al., [994), (Acanlora ot al. 2007y and (Sanios
protection. aiming & revision of the reference muie et al., 2002 and addressed and acknowledeed by
for the fixed {ire extinguishing systems o ro-ro Lhe rules o the Stockholm Agrecment eriteria; the
decks (IMO 1967, problem of the added water from e protection,
Different works, such as (Frid and Palm instead, 3 mentioned by the cules, but without giv-
210Y amdd (Arvidsen 20010, dead with new sprin-  ing any specific guideline. n the fodlowing section
kler instadlation pudelings for ro-vo deck, They  an overview of the actual regulation regarding the

approached the prablem focusing only on the del-  water-spraying tire extinguishing and dramage sys-
upe syslems, assessing the requiremient of a higher toms in the garage of ro-ro passenger vessels has
waler dischareg, been reported.

The fire salely tor a ro-to ferry 1s strictly linked In this work a model for the ship dynamics has

L2 the stability; the deluged water, oF not correctly been developed in order to evaluate at each tune the
dramed. could lead Lo the hecling or even to the  effective GM of the ship during the iransient stage
capsizing, due to the high free-sirfnce momenl  of the lire-fighting operations in the cac deck com-
arsing, partment, A simplified moded regarding the fovces

The A Salam Boccacoia 98 disastor was cause and the moments induced by the waler en deck
even by the poor efficiency of the drainape sys- has been developed {Jankowski and Laskowski
tem during, the fire-diphting actions: the Vincenso 200 wid implomented in the simulstion. The ship
Flono fire aceident way leading Ui ship o capsize behavior has heen analyzed sssunung different efti-
for the ohstruction of 1he scuppers by the goods  clency rates of the drainage systerm. Several applhi-
carried in the trucks on the ro-ro parage, cations have heen performed on a ro-ro passenger
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