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Abstract. The development of mankind follows the path of humanization and respect for every human life, including,
of course, in water transport, where the risks of life are especially great. The use of helicopter technology in water
transport leads to a significant increase in the safety of its participants and to the expansion of the capabilities of
transport vessels for cargo and other operations.

A great practical interest there is not only for the optimization of the parameters of helicopter decks and platforms for
ships under construction, but also for refurbishment of already built ones.

The evolution in water transport is obvious — it is enough to trace the dynamics of the development of helicopter
technology in water transport, especially over the past 20 years, both quantitatively and qualitatively.

The humanization of society and the struggle to improve the safety of people on water transport will inevitably lead to
the further spread and development of helicopter technology on ships and other floating structures, including drilling
platforms.

First of all it is required to make an analysis of the existing information about helicopter platforms of transport vessels
and floating constructions and classify them in accordance with the ability to use a certain kind of helicopters. After
that it is required toselect a drilling rig or transport vessel helicopter platform among the active ones as a prototype
and make a construction computer simulation based on speciallized programs. That is a way of solutionthe problem of
helicopter platforms parameters optimization on the base of elaborated target function.

It is very important to create the recommendations for helicopter platform construction parameters (including
architecture, spacing, element thicknesses, spans) on the base of regular computer calculations and standards.
Purpose—is to improve the helicopter platform construction.

Method- analytical, numerical.

Results. There were presented the helicopter platformstrength computer calculation results and formula to evaluate the
weight economy for perforated platform plates.

Scientific novelty. There were offered the directions of helicopter platform construction development.

Practical importance. Application of the results in practice could improve a vessel helicopter technology.
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AHoTanisn. PO3BUTOK CBITOBOI CHUIBHOTH NPOJOBXYE NUIAX TyMaHi3alil Ta IMOBaru 0 KOXKHOTO JIFOJICHKOTO YKHUTTS,
BKJIFOYAIOYH 1 HA BOJHOMY TPAHCIOPTI, 1€ PU3UKH JUIS XKUTTS 0COOIMBO BEMKi. BUKOpHCTaHHS BEPTOJITHOI TEXHOJIO-
rii Ha BOJHOMY TPAHCIIOPTi BEAE [0 3HAYHOTO ITiIBUIIEHHS OE3MeKH HOro yJyacHUKIB Ta pO3LIMPEHHS MOXIJIMBOCTEH
TPaHCIIOPTHHX CYJICH /ISl BAHTKHUX Ta IHIIUX OIepariiil.

Benukuii npakTHuHUK iHTEpeC MPEACTaBise HE JIMIIE ONTHMIi3alis MapameTpiB BEPTONTHUX Maiyd Ta miarhopm
CYJIEH sIKi OyIyI0ThCs, ajle TAKOX JUIs 00JIaJHaHHS BXKe 30y/I0BaHHX.

EBouttornist Ha BOXHOMY TPaHCHOPTI OYEBHIHA — JOCTATHBO MIPOCTEXUTH AUHAMIKY PO3BUTKY BEPTONITHOI TEXHOJIOTIT
Ha BOJJHOMY TPaHCHOPTi, 0co0NIMBO 3a ocTanHi 20 poKiB, KUTBKICHO 1 SIKICHO.



3bIPHUK HAYKOBUX MPALUb HYK ISSN 2311-3405

I'ymaHni3zariist CiiJIbHOTH Ta 60pPOTHOA 3a MOKpAIleHHs OS3IEKH JIF0/Iei Ha BOAHOMY TPAHCIIOPTi Oe3MepevHO MPUBE/E 10
MOJIJIBIIOTO TIOIIUPEHHS Ta PO3BUTKY BEPTOJITHOI TEXHOJIOTIT Ha CyAax Ta IHIIKMX IUIABYyYHX CIIOPYAaX, BKIIOYAI0UN
Oypogi miardopmu.

Hacammnepen, HeoOXiJHO ITPoOBECTH aHai3 iHGOpMAaLil PO BEPTONITHI IU1aT(GOpPMU TPAHCIIOPTHUX CYIIEH Ta IIABYyYHX
CIIOpY/, Ta KJacU(iKyBaTH iX BIAMOBIJHO 3 MOXJIMBICTIO BUKOPHCTOBYBATH BiJJIOKpeMJIeH] TunH rejikontepis. [Ticms
bOTO HEOOX1THO BUOpaTH BEPTOITHUI Mali1aHuuK OypoBoi miar¢opMu a00 TPaHCIIOPTHOTO CyAHA CEPeJl AIFOUUX K
HPOTOTHUI i 3pOOUTH KOMII FOTEPHE MOJICIIOBAHHS KOHCTPYKIIii 3 BUKOPHCTAHHSM CIIeliali3oBaHuX mporpam. e musix
olTHMI3alii mapaMeTpiB KOHCTPYKIii BEPTOMITHHUX IU1aTGopM Ha OCHOBI 00paHOi (ByHKIIT LiJi.

Jyxe Ba)JIMBO CTBOPUTH PEKOMEHAALIT JUIsl apaMeTpiB KOHCTPYKLIT BEPTOIITHUX MIaTPOpPM (BKIFOUYAIOUN apXiTeK-

TYpY, LA, TOBIIMHN €JIEMEHTIB, IPOJIbOTH) Ha OCHOBI KOMII IOTEPHUX PO3PaxyHKIB Ta CTaHIAPTIB.
Mera — nokpaiieHHs: KOHCTPYKIii BEPTONITHUX TI1aT(OPM TPAHCIIOPTHUX Cy/IEH Ta IiIBUILEHHS 1X e()eKTUBHOCTI.

Meroauka — aHaIITHYHA, YHCENIbHA.

Pesynbraru —3anpornoHoBaHi aHaiTHYHA (OPMYJIa OLIIHKK €KOHOMIT Baru Ipi BUKOPUCTaHHI NepOpOBaHUX IIACTUH
wiar()OpMu, a TAaKOXK HaBEAEHO Pe3yJIbTaTH KOMIT IOTEPHUX PO3PAaXyHKIB MIilTHOCTI BEPTOJITHOI MIaTQOPMH.

HayxoBa HOBH3Ha. 3amporIOHOBaH1 HOBI HAIIPSIMKHM PO3BUTKY KOHCTPYKIIii BEPTONITHHX IUIAT(HOPM.

[pakTryHa 3HaYMMicTh. BuKOpHCTaHHs pe3ynbrariB poOOTH Ha MPAKTUL MOXE TOKPAIUTH CYAHOBI BEPTOJITHI TeX-

HOJIOTTI]I.

BuchoBku. B pesynbrari nposenenoi pobotu Oyina miaTBepkeHa MOXKIIMBICTh BAKOPUCTAHHS KOHIIEMIIT ()opMyBaHHS

CYHOBOTO Ha0Opy JUIsl BEPTOIITHHUX ILIAT(HOPM.

KurouoBi ciioBa: cynHo; BepToiiTHA miaThopMa; KOHCTPYKIIIS.

THE MAIN MATERIAL

The intensive development of helicopter technology
on transport ships is primarily associated with economic,
strategic and humanitarian needs. Helicopter technology
on transport ships allows significantly expanding their
capabilities for the delivery of goods both to equipped and
unequipped coast, to other ships and drilling platforms, as
well as for exploration (navigation, ice conditionsand so
on), for the protection of state borders and the adjacent
economic zones, delivery of crews, medical personnel,
pilots, search and rescue operations and others.

The indisputable advantages of using helicopter tech-
nology have led to the fact that almost all large drilling

Table 1. The main helicopter parameters

platforms have helipads, and for mega yachts their design
has become a practical standard. So, on the famous mega
yacht <Eclipse>, 2 helipads are equipped at once. In
practice, their installation is possible for yachts of more
than 50 meters in length [1]. Nearly every year the new
requirements of different Classification societies con-
nected with helicopter technology in water transport have
appeared[2-6]. That is a fact that due to additions of con-
vention «SOLAS -74» now all the Ro-Ro vessels need to
have a helicopter platform. The main parameters of heli-
copters that are used in China are presented in table 1 [7].

According to the possible helicopter loads the plat-
forms should have a classification certificate with a cer-

Helicopter Maximum Minimum Height ll\i?;n?l:?ll)ri Number of | Platform | Rotor disc Dil:(r):e):er
Type Weight (kg) | Weight (kg) (m) (%n) wheels Area (m?) | Area (m?) (m)
Z-5 7600 5121kg 4.4m 20m 3 wheels 314m? 295 21
7-19 4500 2,350 4.01 12m 3 wheels 114 111.79 11.93
Z-11WB 2200 1120 3.14 13m La;‘:fg 133 89.7 10.69
AC310 930 505 2.65 9.40m Lagi‘:fg 69.5 55 8.18
EC-120 1680 895 3.4 11.52 Landing 104 78.54 10
gear
AC301 2200 1250 3.14 13 Lag“e‘:r“g 133 147.12 13.69
MD520N 1157 493 2.7 9.8 Landing 75.4 54 83
gear
EC135 2632 1180 351 12.16 Landing 116 81.7 10.2
gear
MD500 1610 896 271 8.6 Lagne‘:fg 58 50.6 8.03




tain classification symbol. For example for helicopters
with maximum weight not more then 2 tons, from 2 to 6
tons, from 6 to 10 tons and more than 10 tons.

The platform location is defined by FATO (final
approach and take-off area) and TLOF (touchdown and
lift-off area) requirements and can be installed in aft, bow,
middle part or on the top of superstructure[8]. The last
one is nearly free and it is possible to use it as a heli-
copter platform for nearly all kind of vessels without
stability limitation if all structures here (for radar, aeri-
als, lights and others) will be constructed with a height
not more than a helicopter rotor height with a certain gap
or an additional transverse or longitudinal consoles for
them can be used. It is required also to reinforce such a
platforms by additional pillars, girders and sometimes to
increase a platform thickness or to limit a possible heli-
copter weight.

For calculation example there was taken a super-
structure with a breadth14 metres, length 12 and hight
10 metres (4 tires 2.5 metres each) with outside plate
thickness 6 mm, internal bulkheads 3mm and helicop-
ter platform (wheelhouse top) 7 mm. The spacing of
deck beams 100x10 mm was 500 mm. Three carlings
100x10/250x5 were located in Center plane and 3000
mm from it both sides. Betwin them the longitudinal
girders 100x10 mm were installed and 6 pillars 120x5
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mm in the web girders crossing were installed too but
only for wheelhouse.

A load 98.1 kn was located 5000 mm from Center
plane (one wheel load) in a cross point area (300x200 mm
tyre print) of deck beam and deck longitudinal. A super-
structure model with helicopter platform (without plat-
form plating) is shown in fig. 1. and scheme of frame-
work is in fig. 2.

The superstructure finit element model is shown in
fig. 3 and in fig. 4 there is shown a deformation distribu-
tion in landing area.

In fig. 5 there is shown the stress distribution in plat-
form plates and in fig. 6-8 are in deck longitudinal, pillar
and deck beam in a load area.

The calculation results (if the maximum stress in
platform plates is 100%) will be for deck longitudinal
355%, for pillar 13.9% and for deck beam 79.1%. So the
architecture [9] in this example should be improved sig-
nificantly. The best way is to take more powerful deck
longitudinals or to add the flanges to existing ones.

For constructions like this one with a large local loads
it is better to avoid a flat girders and recommended bulb
ones, T and angle bars, frame girders with flanges and
even channel bars in order to improve a neutral axis posi-
tion for every support girder to increase section modulus
with a minimum addition construction material.

Fig. 1. A superstructure model with helicopter platform (without platform plating)
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Fig. 2. The helicopter platform framework scheme

Fig. 3. The superstructure finite element model
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Fig. 4. The deformations distribution in landing area
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Fig. 5. The stress distribution in platform plates
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Fig. 6. The stress distribution in deck longitudinal
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Fig. 7. Maximum stressies in pillars
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Fig. 8. The stress distribution in a deck beam under helicopter wheel

Another method to improve the neutral axis position
for platform construction elements is to use a perforated
plates when the platform watertightness is not required.
Except it the friction coefficient for platform when heli-
copter take off and landing will be increased and weight
economy M for plates will be:

M =0.785 S n d*s p (ton)

Where S — is a platform area, m?

n — is a number of perforated holes per square metre
d — perforated hole diameter, m

s — plates thickness, m

p — specific gravity of construction material, t/m?

Today there is possible to investigate the existing vessels
hatch covers and upper deck location (for bulk carriers, oil
tankers and others) to use them for helicopter technologies
for sure taking in to account FATO and TLOF requirements.

Conclusion. Due to results analysis it was confirmed
the ability of platforms with a typical vessel construc-
tion principles to use a helicopter technology and ways to
minimize the weight of construction.

There was underlined a necessity to certify all helicopter
decks, platforms and even transport vessels hatch covers in
accordance with there maximum possible load (helicopter
weight) when FATO and TLOF requirements are satisfied.
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