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5 PODSUMOWANIE S RTINS ' i IR

Zaobserwowany stan pozomego niezréwnowazenia . obciaZenia . i reakc_n podporowych plyt Jest

- spowodowany zasadniczo dokladnoscrq pomiaru. Umknlecxe bledéw pomiarowych jest niemozliwe, zatem
. nalezy dazyé do ograniczenia ich wartosci stosujac. czujniki o odpowiednio. dobranej wysokreJ czutosci:
- Wysokie wartosci poprawek obliczone dla niektérych punktéw podporowych wynikaja czgsciowo z samego
_-tozkladu reakcji. Przy obciazeniu wediug schematéw jak na rys. 1 na pewnych odcinkach linii pedporowych
. reakcje sa nawet wielokrotnie mmejsze niz na pozosta}ych -To powodu]e, Ze bledy pomiaru tych reakcy s,

- kilkukrotnie wigksze niz bledy pomiaru reakeji o duzych wart0301ach Pewien wplyw na dokladno$é pomiaru
 moglo mie¢ ewentualne nicosiowe ' 0b01qzen1e czujnikéw na skutek obrotu plyty w podporze i inne
niezidentyfikowane ~ czynniki. Poréwnanie ~ szerokosci przedma}u wyznaczonego .warto$cia $rednia
bezwzglednego bledu gramcznego sugeruje, ze wplyw ten nie mogt by¢ duzy. j,
| Zaprezentowana’ metoda rozrzucenia poprawek reakcji podporowych p}yt moze; yc zastosowana do
- plyt o dowolnym ksztalme 1 dowolnej hczbre punktow podporowych 3
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AIRBEAMS IN THE DESIGN OF LIGHT STRUCTURES—EXAMPLES
o OF APPLICATIO\I S

o 1 INTRODUCTION ' e

The purpose of this paper is’ to present the dlfferent examples of structures w1th applrcatron of air-

beams. The presented examples are taken from. leaﬂets of leading companies dealmg ‘with airbeams struc-

tures[1],[2]. Textile manufacturing technologles are” investigated to replace the aluminum structures cur-

rently used for tent frames. Existing technology involves adheswely bonding or welding together patterned,

coated, flat fabric goods to form an arch shape. The use of durable and reliable pressurized airbeams reduces
the weight of the structure and increases the ease of erectlon/strrke

-
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2. AIRBEAMS STRUCTURES
Airbeams are manufactured by continuous braiding or weaving a high strength three-dimensional fab-
ric sleeve over an air retention bladder. This, technique prov1des for a seamless high-strength structure. By
changmg weave patterns or adding different materials. into the weave, the airbeam shape can be manipulated
for use in many applications. In addition to shelter support structures, the following are a few potential apph-
cations. for lhe new technology airbeam: qurel\ly deploydble space structures ,ejection seat stabilizers for air-

nft Alliats Antninmant  inflatnhle nntonan
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3. EXAN[PLES OF APPLICATIONS

In the paper we present the following examples of structures with applrcatron of airbeams: Airbeams
tents, portable bridges, aeronautical space structures, masts. The presented materlals are taken from leaflets
of leading manufacturing. compames in this sub_]ect Ty SR

: o " 31 Alrbeams tents ‘

In the ﬁgure below we present a arrbeam tent. Characteristics of the below airbeams tent are:Overall -
helght 35 ft. 2 in.; clear interior height: 31 ft. 6 in.; overall length: 170 ft. 6 in.; clear interior length: 105
ft. 9 in; overall w1dth 82 ft. 11 in.; airbeam diameter: 30 in.; airbeam working pressure: 80 psi.; design wind
speed: 90 mph, gust 110 mph; desrgn snow load: " 20 Ibs. /sq ft.; fabric: vinyl coated polyester , flame resis- -
tant , black-out | s welght shelter. deployed 17,000 1bs. tools and accessories 1,500 1bs.; clear: interior -
wrdth 77 ft.:11 in.;clear floor area:” 9 365 sq ft arrcraft door opemng helght 20 ft O in.-at center ,width:
62 ft 1 in.; number of arrbeams 9

Figure 1 —~ Airbeam tent [2]

3.2 Spaee structures

Figure 3 — Airbeams in space structures [2]
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: : ( - 3.3 Bridges e
: The alrbeams brldge is extremely hghtwelght can be packaged mto a smgle man-carriable pack in-
eludmg inflation system, is deployed in less'than 10 minutes and cancarry up to 8 people across a 10m g gap
in the version shown, but other versions will be capable of carrying greater numbers at one time across gaps
of over 30m. One version has already supported a-Land Rover over a20m gap. ‘and it is’ env1saged that with
newer mateuals It w111 be able lo support welghts in excess of 10 tons over: 30m gaps from purely hlgh-

FREN

L - | FlgureS — The use of portable brldge [l]

‘The brldges have been desxgned partlcularly for Rescue purposes but have as much relevance for
Military use over difficult terrain for personnel as well as vehicles.

3
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- The 10m:.version has been tested in the Northern hemisphere as
. well as desert conditions ‘with success and althoughit-was originally
-~ conceived.to enable 2 people at a time to cross’a-10m-gap; it ha been -
-~ successfully. tested with up to*8 people on the bridge at one time. It is
. -extremely easy and quick to deploy, taking two people not more than 5
‘. 'minutes from:commencing-inflation to the time they can deploy it over
- the gap. The latter can.be achieved over a iiver by floaling ihe ends
“.across.and ‘walking’ the APB up the far side from the nearside. On dry
: terrain it can again be ‘walked’ over the gap.
pe 8 It is probably the only bridge that is capable of being inflated and
. .+ deployed from the air to arrive either fully inflated, or at least partially
,.inflated when it hits the ground,,so that those requiring it can immedi-
ately, with no previous experience, place it in position to enable person-
nel to cross the ravine/river.
-‘Larger versions have been built to carry a middlc size car across a
- gap-of up to 20m, but with improved ‘material technology, we believe
that it would be possible to increase this distance consxderably as well as
decrease the overall wexght of the system. -

; ' 3.4 Masts

The hlgh mast of 20m is shown above . 30m versions have been
designed - for qu1ck deployment to carry surveillance and listening
equxpment as well as to act’as repeater stations and antennae. Smalier
versions can’ act as aerials, traffic warning hazards and for mounting
_video cameras in both civilian and. mllltary applications. Their packaged
o ,_Vsme enables them to be carried in all versions up to 30m by personnel,
rather than vehicles and as they are so-quick ‘to deploy and recover
,(approx 5-10 minutes. for each’ operatlon, -depending on helght) they
~make an ideal system for use in many apphcatxons from rescue to sur-
i ve|llance trafﬂc control and SIgnalmg
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Figure 6 — Airbeams masts [lj o |
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e WPROWADZE‘IIE Sl : SEES |
Wraz ze polepszemem parametrow eksploatacyjnych wspo}czesnych komputerow (moc obhczemowa G
pamieé operachna pOJemnosc pamigci’: masowych) obserwuje s1e coraz w1eksze zapotrzebowame na‘, i
dokladne obliczenia coraz wigkszych uktadow konstrukcyjnych e i
Przy obliczaniu duzych ukiadow konstmkcyjnych metoda elementow skonczonych (MES) naturalnym
jest poszuklwame stabllnego systemu operacyjnego, umozllw1ajqcego skuteczne obhczame w relatywm o
kr6tkim czasie jak najwiekszych zadari na powszechme dostepnych komputerach. Obliczenia czesto trwaja
wiele godzm i wymagaja znacznych zasobéw sprzetowych -
System dziata pod kontrolg systemu operacyjnego- DOS/WINDOWS i LINUX. Aktualnie pod kontrolg -
systemu operacyjnego Linux FEMA-MES mozna wykonywac obhczema statyczne i dynamlczne duzych\
modeli konstrukcji do 99999 wezt6w. - ‘
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