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'-.1" | MPACT ABSORBI NG CANCPY 12 DEC 2005 FI ELD OF THE | NVENTI ON The present
invention relates generally to a deformable 5 nount and rel ates

particul arly, though not exclusively, to an inpact absorbing canopy
structure. SUVWMARY OF THE | NVENTI ON Accordi ng to one aspect of the present
invention there is 10 provided a deformapl e nount being adaﬂtzetﬂlﬁﬁogﬂﬂ& to a
support nenber to which canopy cladding i's secured, the deformble nount
bei ng capabl e of deform ng whe i i S,.1 cted by a falling

obj ect whereby said defornablgmkggﬁtiégggéggp %&h@&% absorbs the kinetic 15
energy of the falling object. According to another aspect of the present
invention thererp §pproYl GRGERFrbFPact absorbing canopy structure
conprising: 20 one or nore structural nenbers being spaced from one

anot her; a défSr REBFENfEAYCESARBCEEd at6SegeResRldal ¢o &t dedommableenbers; a

pl ural i tys of msuppoahdneahakrssbekrd i sRaaedyapanbuand nord saah fiksad t @ At
| east a pair _of .the ge%g%gggle mounts; and cl adding secured to thé support
d

nmenbers wher 8By *{"R&® bPE FBORPY SEFVETPE€at | east partially absorb
the kinetic energy of a falling object inpacting the cladding. 30
Preferably t r pab LSAl.N the formof a bracket constructed of
a flexible ngﬁgggg?,6gugﬁEggﬁgF§g?9N t he bracket being designed to deform
when t he cl adaraygdisg capaveedsbyctheff shei pgesbpéctinviiote opr eherabliy t he

10 provided a deformable mount being adapted to fix to a

support member to which canopy cladding is secured, the
deformable mount being capable of deforming when the
cladding is impacted by a falling object whereby said
deformable mount at least partly absorbs the kinetic

15 energy of the falling object.

According to another aspect of the present invention there
is provided an impact absorbing canopy structure
comprising:
20 one or more structural members being spaced from one
another;
a deformable mount connected to each of said
gtructural members;
a plurality of support members being spaced apart and
25 each fixed to at least a pair of the deformable mounts;
and
cladding secured to the support members whereby the
deformable mounts serve to at least partially abscorb the
kinetic energy of a falling object impacting the cladding.
30
Preferably the deformable mount is in the form of a
bracket constructed of a flexible material, such as steel,
the bracket being designed to deform when the cladding is
impacted by the falling object. More preferably the
35 bracket includes a pair of mounting flanges interposed by
a web designed to deform when the cladding is impacted by
the-falling object, the mounting flanges being adapted to
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'35 bracket includes a pair of nmounting flanges interposed by a web designed
to deformwhen the cladding is inpacted by the falling object, the nounting
fl anges being adapted to 12 0 EC 2005 - 2 fix to a structura12 H@qmu nd a
support nenber, respectively. Even nore preferably the web is elongate and
includes transversely extending corrugatigns designed to pronote
deformation of the web. 5 Preferably the support nenbers are arranged

generally par.all h d spaced a_distance .adequate to
provi de incr Zferalgieﬂ I%e%%lf?%p%lo%%@% aa?floﬁfnab SRS s pRAE°Sadj acent support
menbers. Mor e qaREFEialftlyy + Rveuppore e frentels tre wpacks atohease 4500mMm
apart. Preferabidal ¢ e dBie StEUidAl éipéﬁgla@%ﬁﬁﬁg@é

support posts or rafters of the canopy structure. ef era
plurality of RERKSE dRAAFIat i Ifdd- el purlins to which the cl adding
is secured. Preferably the cladding includes a plurality of elongate sheets

of cl addi ng eEﬁ:C ha\ﬁijlr{g q series of longitudinally 20 extending and spaced
apart strengtHem TG HibS " Mor PRI SFABISF 2t e et IR TR ¥ are
| apped at theiaralledpect iore adjcdent drahgigasidial ROGEs e G dSqudven: gor e

referably a St L. h t rengt-heni ri.bs of spect.ive of the
gdj acent %:/I aéjcflloﬁé%s el\é\fcsxoéaaféetcﬁeﬁaecﬁ lg%lelnjtety 9%3 Itc}'hegiffcﬁlﬁﬁi 9 Yy e RS are
| apped. Thi s dd@sieny cfundart aujrdeent. Meet owoffetaddr nthe newEases t he shear
capaci ty100f ddiediappad Al Freler ahlopdhe sladding is secured to the
0

support nenbers 30 via a'plurality screw fasteners such as TEKS screws.
nore preferably el ongate cladding sheets are oriented with their

st rengt heni n@rd ts ANVl i dhandidedd Midtiral members include

either support posts or rafters of the canopy structure.

15 Preferably the plurality of support members include canopy
purlins to which the cladding is secured.

Preferably the c¢ladding includes a plurality of elongate
sheets of cladding each having a series of longitudinally

20 extending and spaced apart strengthening ribs. More
preferably adjacent cladding sheets are lapped at their
respective adjacent longitudinal edge margins. Even more
preferably at least two of the strengthening ribs of
respective of the adjacent cladding sheets at the adjacent

25 longitudinal edge margins are lapped. This lapping of the
adjacent sheets of cladding increases the shear capacity
of the lapped c¢ladding.

Preferably the cladding is secured to the support members
30 wvia a plurality of screw fasteners such as TEXS screws.
More preferably elongate cladding sheets are oriented with
their strengthening ribs transverse to the underlying
support members and the screw fasteners secure the
cladding to the support members at at least every second

35 of the strengthening ribs.

Genérally the cladding sheets are metal cladding sheets
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'support nmenbers and the screw fasteners secure the cladding to the support
menbers at at | east every second 35 of the strengthening ribs. Cenerally

t he cl addi ng sheets are netal cladding sheets 1 2 DEC 2005 123DE€nﬂm5
corrugated such as that comercially available as SPANDEK HI - TEN, 0.42nm
BMI' G550. BRI EF DESCRI PTION OF THE DRAWNGS 5 In order to achieve a better
under st andi ng of the nature of the present invention a preferred enbodi nent
of a defor i t sorhi canopy structure wll now be
descri bed, gsdmvfﬁy 0 ag%'p gﬁ()arweaascvﬁ i ('{Oe“#n{e]erq"ecnlcag%to e SgEhyi ng

i |lustrationSAAEEE ¢H:- TEN,Fidgufr2enmy BMT &55¢r spective view of a defornmable
mount of an inpact absorbing canopy; Figure 2 depicts schematic draw ngs of
an inpact absorbin can%p structure having been inpacted by a simlated
falling obj e&®I @%ﬁml’—ll g")[ﬁroé\T $FI TP (ORAE tic drawings of the inpact
absor bi ngs st mictafderhaw BEHIeeR: iamraied Mnd Svaiated of alid ngbiect.
DETAI LED DESCEI@}!CN OF THE .PREFERRED EMBODI MENT. 20 The present invention
rel ates generdl 1Y% &% SEForiaif l%%tprﬁfl@r?rfsdtqmo%%ﬁ‘%ﬁ%& as 10 and
shown in Fi guted okrmablliee ndefor ratd exrmoimgtack0 stfsddb ine radigiendc hscdesd gned
to be inclu [ i t sof bi.ng canopy (sho i n_phantaom detail)

bei ng const r%ﬁ&d%%%eg%%&%%eéc& ed %o "%259("&%\&@? ﬁrhl(j's t menbers in
the form of gsdcadrngsartco the ldawmpny ipg liildsisare fiored iro winieclor nore of
the defogmable no ugh ;as .1 j A| e ur al
menber sggh as a rgﬂ%rr%o?' g%pﬁq?}te\yggg&.t%%% %ﬁ%wd(gf%;%rm ﬁ%g)ﬁrr%&ﬁte %{%\gthi S
particul ar efodifmdfPacs absorbing canopy;

Figure 2 depicts schematic drawings of an impact

abgsorbing canopy structure having been impacted by a
simulated falling object; and

15 Figure 3 depicts schematic drawings of the impact
absorbing structure having been impacted by a simulated

falling object.

DETAILED DESCRIPTICN OF THE PREFERRED EMBCDIMENT

20 The present invention relates generally to a deformable
mount such as that designated as 10 and shown in Figure 1.
The deformable mount 10 of this embodiment is designed to
be included in an impact absorbing canopy (shown in
phantom detail} being constructed from c¢ladding secured to

25 underlying support members in the form of spaced apart
purlins. The purlins are fixed to one or more of the
deformable mounts such as 10 which are each connected to a

structural member such as & rafter or support post.

30 The deformable mount 10 of this particular embodiment is
in the form of a bracket including a pair of mounting
flanges 12 and 14, resgpectively, interposed by a web 16.
The web 16 is elongate with the mounting flanges 12 and 14
disposed orthogonal to the web 16 and directed in opposite

35 directions. The web 16 includes transversely extending
corrugations such as 18 designed to promote deformation of

the web 16 when loaded through the mounting flanges 12 and
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in the formof a bracket including a pair of mounting flanges 12 and 14,
respectively, interposed by a web 16. The web 16 is elongate wth the
nmounting flanges 12 and 14 di sposed orthogonal to the web 16 and directed
in opposite 35 directions. The web 16 includes transversely ext@nBEDG2005
corrugations such as 18 designed to pronooge_deformation of the web 16 when
| oaded t hrough the nounting flanges 12 and 1 2 DEC 2005 - 4 14. In this

exanpl e the cofrugatipns Suehy 1{% cigss Seehion phaged general Iy
|ncI udes t ree %

si nusoi dal and the web 16 troughs and Crests

such as 20 &P, St IRarsd n%wlé?@m@m% %L@dlt‘sh@hwi%b&@em gned
to buckl e wheindlgaies shied B dw}mémg tff@mg% did @hesdd. cJbe Loves
m)untlngflane of the J‘ornabl is fixed to the rafter or
structural po er e%esslf%e h‘fﬁ)]éf 1 ‘?lﬁba}?lr%db%ums Ednhecting to the

purlin. Appropesiared ftastiensilse sdodn akoddms ey tonaies chahhtyi iy ai 1 &k es as2 TEKS
screws fasten, the defornmable nount 10 to the rafter or post and the purlin.
Each of the upper and | ower nounting flanges 12 and 14, respectively,
include a pair of 15 apertures such as 24 and 26 for receiving these

mounting fa I @
formed from ﬁ%ﬁﬁe{ﬁ%ﬁ% i cation 2. O%ﬁﬁe@%f%%%ﬁ Ip)gThe
def or mabl e moutedd-q Lhre sll’@f?fe%f 1 RETRASITPArRPSE WHRBRDS t Hee kit ¢

ener gy ofipa frﬁidﬂﬂ@ﬁ@@l&ﬁi%é MAcidiitectiidd dde: Kkanapy: oh addbngophi £he i s
| i ns of is enbodinent. In sone countr.ies, such as

fixed to the %e%
Si ngapore, tHEEIEH %%Iq'% 5§ FUBRAT YL %ﬁW%‘ﬂ‘%c"t‘%r%@K%S whi ch
are capabl e ofcabsorfgtgen hthd npefdrmefblae fraddnitgl o oy eche Whd fiost dhe

cl adding bei %ER:E%%C{ attheed ﬁpfjli[rbusEa;[c% of the upper and lower mounting

flanges 12 and 14, respectively, include a pair of

15 apertures such as 24 and 26 for receiving these mounting
fasteners. The deformable mount 10 is in this embodiment
roll formed from steel of the specification 2.0 BMT G300
22775 ZINCFORM.

20 The deformable mount 10 is designed to at least partly
absorb the kinetic energy of a falling object impacting
with the cancopy cladding which is fixed to the purlins of
this embodiment. In some countries, such as Singapore,
there is a requirement to construct canopy structures

25 which are capable of absorbing the impact of a falling
object without the cladding being penetrated and thus to
provide protection to persons present underneath the
canopy. For example, in Singapore the canopy structure
must resist the impact of an object up to fkg in mass

30 falling from a height of 45 metres. Accordingly, the
applicant designed and constructed a testing rig which
gimulated these conditions and wherein a computer
controlled compressed air cannon fired a 950mm wooden log
weighing 6kg at around 106km per hour through a 100mm

35 pipe. The speed of 106km per hour is the speed attained by

a free falling object from a height of 45 metres.



provi de protection to persons present underneath the canopy. For exanple,
in Singapore the canopy structure nust resist the inpact of an object up to
6kg in nmass 30 falling froma height of 45 nmetres. Accordingly, the
appl i cant designed and constructed a testing rig which sinmuliag §EC @808
conditions and wherein a conputer controlled conpressed air cannon fired a
950mm wooden | og wei ghing 6kg at around 806km per hour through a 100mm 35
pi pe. The speed of 106km per hour is the speed attained by a free falling
object froma height of 45 netres. 1 2 DEC 2005 - 5 The applicant

constructed 33“ g;)a t. absor bi ng cano structure including the deformable
mounts such as'‘ pl@e]s‘iarl?tbe‘ﬂa b 1Y IRECarfRSP R INETRECRSI ng the 5
testing rig oftirecyreeciatt nglipay agraphs £ Aealsan ayuntss ragdnirgs was clad in

corrugat ed | in rcially avail abl.e as SPANDEK HI - TEN, 0. 42mm
BMI G650. A jegéccerf\]tk?eg#iaa ' g Pgmcgte sato}?é/tcn%nocpa)ﬁosp%/r%cft?%? UFE e e apped at
their respecttiastigd acientol driy trck owsd i regl gea @y replyi MEnd ocamopease t he edge
di stance and dience nacl i at the point of
i npact. The ad ace%%c%gﬁlné&ghgggdtiryﬁaeé%%u%L‘Z%da%%ae%lﬁ%r ein two

| ongi t udi nal ISPRBR%GHRA Y ¥ hlemiary FEARPRE i Edge 0 by BT Ehe0 -
respective clagdidshishealdaing uHdet d appathel & A0 AN A udDe,Pug | i NS were

spaced at a ggstarége of . around 1800mm and, the cl addi ng sheets fixed to the
purlins witha3ERAEMRNFEIeWEIREEVERS abidfts thIMt e PRy r8899f  the
corrugat ed clraddjings 20 ithergesuldise addddelidsnacie tasd Eecshone émedi gure

W thout any (ERAITg bio% e 5l GA S THE Thod miri® Q&7 Bott o BT*The Hf%ddi ng
was about 20GWnsaraitt ieladding sheets were double-lapped wherein two

longitudinally extending strengthening ribs at an edge

margin of the respective cladding sheets mutually lapped

15 one another. The purlins were spaced at a distance of

around 1800mm and the cladding sheets fixed to the purlins

with fastening screws in every second strengthening rib of

the corrugated cladding.

20 The results of the impact test are shown in Figure 2. In
this test there was a localised deflection of the cladding
but without any tearing of the cladding. The maximum
deflection of the cladding was about 200mm and the
simulated falling object bounced back off the c¢ladding.

25
The preceding test was repeated for an identical
configuration of the impact absorbing canopy structure.
The results of this impact test are shown in Figure 3. In
this additional test the cladding deflected a reduced

30 maximum distance of about 150mm. Furthermore, a gap which
cpened between the lapped cladding was well below the
joint level to prevent passage of the falling object thus

ensuring a high level of safety.

35 In order to obtain an indication of the effectiveness of
the deformable mount such as 10, the applicant conducted a

comparative test with a canopy structure excluding the



simul ated falling object bounced back off the cladding. 25 The preceding
test was repeated for an identical configuration of the inpact absorbing
canopy structure. The results of this inpact test are shown 1[2 E'ggu%@gs. In
this additional test the cladding deflected a reduced 30 maxi nrum drs ce of
about 150mm Furthernore, a gap which opgned between the |apped cl addi ng
was well below the joint level to prevent passage of the falling object

thus ensuri ' t . tai i ndi cation
of the eff ec?tlge v%nlte?ﬁs%ho% %ﬁ%@%é?@?eﬁa ?@%ﬂ%ﬁyégﬁ%sgg"ﬁgﬂ%ﬂe@%ﬂﬁl ?llé%nt
conducted a <EHrsHEmE idfe TRSPREFICES Rifopiinentetf etk cludemglemes 12 DEC

2005 - 6 defqsumbl & JFEH Sand hei SOMNE Al d VB, LESTLNBSHEHD: M4 11 £ RSy, ¢l addi ng
of the previous enbodinments of the invention' s double-1apped and fixed

directly to tHe FRISHRER S HRHRE t }RCHFOFRIILIOUM PetatePBet ween t he

Pu” in ang_ 5 raffter. djrn ﬁm§lwm@aiwh@ ff st firﬁ@@@h t of ﬁﬂi@dﬁrlﬁm%ﬁﬁ@@ )

alling objec aused .a. conpl ete detac t. of .the . inpact cl addi ng sheet

fromthe purlits 4 1SS $30% i?sc?@geetcﬁ ek ‘.:hri%&rh%getlé?(i lled in the

art will appriegatte=d hataddieng i sivesnt | frodesos | ired] hres ea s sl Busseptobl e to

vari ations i.fi i ot her than those specifically described. For
ot o S T

exanpl e, the may vary in its specific configuration from
that described provided it serves to 15 absorb the kinetic energy of an

i mpact ed 1hal I+ng:ohhiectieq e ded | S6¢ abi B1 DYNLe IBYc & UngLi oppdn a sim lar
manner to a spring and_upon, g&act revert at least In part to its original
shape. 20 Al I1E{RIN 128 i 48T OREPeh FOUH T | ERat$OPReRF EP19 b TRk HEPRd

and modifications other than those specifically described.
For example, the deformable mount may vary in its specific
configuration from that described provided it serves to

15 absorb the kinetic energy of an impacted falling object.
The deflectable mount may function in a similar manner to
a spring and upon impact revert at least in part to its

original shape.

20 All such variations and modifications are to be considered
within the ambit of the present invention the nature of

which is to be determined from the foregoing descripticn.

25

30

35
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w tthin the anbit of the present invention the nature of which is to be

determ ned fromthe foregoing description. 25 30 35 1 2 DEC 2005 C C CLAI M5

: 1. A deformable nount conprising a first nounting portion adapted to be

fixed to a support nenber to which a canopy cladding is se #5 ﬂi a second
mounting portion adapted to be fixed to a structural nenber émm5

def ormabl e portion di sposed between the nmjunting portions and spaci ng those

portlons apart, the deformable portion being capable of absorbing inpact

| oadi ng apehéﬁgsto the nmount by preferentially deform ng along the portion.

2. A deformable nount as defined in claim1, wherein the nount is in the

formof a bracket having a pair of nounting flanges formng the first and

second moufting Ap@éﬁém&l@%xﬁm&a@mgmgarme:cltzis&g ntdmmﬁhgnges and
i ncor por ati E t he d for bIehF é; f the rmnaia efognﬁgle nount as
defi ned i nP@ BFﬁFZa % i R (qugﬁﬁ Redt*Btal, and the

def or mabl eapoahipn tSaddNnguiﬂrannqmedflhlagpdmﬁrmuhnﬂmrEh@ormebn 4. A
def or mabi & 1BUpLaas, dd Inefd ORI M dco hEr Chdpdiic MEP oI ¢ ol ongate and the

def or mabl e® po tlon 'S R ransver se extendlng corrugatlons formed
in the mebdef§rmah1¢n@%%ﬁlQHxﬂﬂﬁﬂQﬁgdcéﬁéﬁ?e%tWQRnWﬂu?Pﬂﬂ@pPP§FH§HSone or nore

structural aﬁemﬁaéxﬁglﬂ%ﬁ%@tﬂd&%pwe aned had £ ordn8fc0berblE 8nmouUNt
connected to _each of
eing capab e of absorbing impact loading applied to the
mount by preferentially deforming sleng the portion.
2. A deformable mount as defined in claim 1, wherein
the mount is in the form of a bracket having a pair of
C: mounting flanges foxming the first and second mounting
portions, and a web interconmecting the flanges and
incorporating the deformable portion of the mount.
3. 2 deformable mount as defined in claim 2, wherein
the bracket is formed from sheet metal, and the
deformable portion is formed from profiling formed in the
web. .
4, A deformable mount as defined in claim 3, wherein
the web is elongate and the deformable portion is formed
by transversely extending corrugations formed in the web.
5. An impact absorbing canopy structure comprising:
one or more structural members being spaced from
orie ancther;
(:' a deformable mount connected to each of said
structural members;
a plurality of support members being spaced apart
" and fixed to at least a pair of the deformable mounts;
and
cladding secured to the support members, wherein
the deformable mounts each include a deformable portion
that is capable of absorbing impact loading applied to
the cladding by preferentially deforming a2long the
porxtion.
6. An lmpact abksorbing canopy structure as defined in
claim 5, wherein the deformable mount is in the form of a

bracket having a pair of mounting flanges forming the



structural menbers; a plurality of support nenbers being spaced apart and
fixed to at least a pair of the deformable nounts; and cladding secured to
the support nembers, wherein the deformable nounts each includ

deformabl e portion that is capable of absorbing inpact |oading a%%ﬁ: @gsto
the cladding by preferentially deform‘ung along the portion. 6. An inpact
absor bi ng canopy structure as defined in claimb5, wherein the deformble
nmount is in the formof a bracket having a pair of nmounting flanges formng
the 1 2 DEG 05 £LHdCdedesid alndnsengngloﬂﬂmmmn@rmbrat was, and a web

I nt erconnectl neqré t}ﬁléc%%%%e§hgnglggéggp%£§t IIgCgO a&q%f %gbl e portion of the
b ruc

mount. 7. AR cano ure-as claim®6,
wher ei n theiiﬁqﬁﬂ@hlq poriendofr shesheebtnetal, and the defornabl e portion

is formed fjom prgfij |rrb@&t BB%EE@thQ égﬁoﬁ\pbsc&ctmd &@,a@refahger bhng canopy
structure as_defined_ in .claim wherein t & is elongate and the
t

def or mabl e c%ﬁﬁ@l%ﬂ1W@$HQ5PW§BebPrPF5ﬁ§vé?s%??“ fERd Feesr PGAtr ons  for med
in the web. a]&fl e idgfattinadleopbiragoat Loctsrwed s rdef ipredidynany one of
clainms 5to v@er EItI’l t he.support nmenbers are arranged generally parall el
to one anot%%zlt e dl%pg‘cea' 5’ di stance adequate to provide increased
flexibilitysto then iotmddi ahswibdhgspanspadiacerursugodefneaeis. 10. An

| mpact absorpifig PLIMELNG 2RIGLLNTY LioAN: OMha U WBnante 9 wher ein

sai d one or rmre stru _ ]
portion is formed by transvexsely extending corrugations

formed in the web.

C: S. An impact absorbing structure as defined by any one
of claims 5 to 8, wherein the support members are
arranged generxally parallel to one another and spaced a
distance adequate to provide increased flexibility to the
cladding which spans adjacent support members.

10. An impact absorbing structure as defined in any one
of claims 5 to 9, wherein said one or more structural
members include eithexr posts or rafters of the cancpy
structure.
11. An impact absorbing structure as defined by any one
of claims 5 to 10 wherein the plurality of support
members include purline to which the cladding is secured.
12. An impact absorbing structure as defined in any one
of claims 5 to 11, wherein the cladding includes a

C:k plurality of elongate sheets of cladding each having a
series of longitudinally extending and spaced apart
strengthening ribs.
13. An impact absorbing structure zs defined in claim
12, wherein adjacent of the cladding sheets are lapped at
their respective adjacent longitudinal edge margins.
14. An impact absorbing structure as defined in claim
13, wherein at least two of the strengthening ribs of
respective adjacent cladding sheets at the adjacent
longitudinal edge margins are lapped.
15. An impact absorbing structure as defined in any one
of claims 12 to 14, wherein the cladding is secured to
the support members via a plurality of screw fasteners.



nmerbers include either posts or rafters of the canopy structure. 11. An

i npact absorbing structure as defined by any one of clains 5 to 10 wherein
the plurality of support nenbers include purlins to which the cladding is
secured. 12. An inpact absorbing structure as defined in ﬁ y g@qw gf cl ai ns
5 to 11, wherein the cladding includes a plurality of elo p g ts of
claddlng each having a series of longitudinally extending and spaced apart
strengthening ribs. 33. An inpact absorbing structure as defined in claim
13_, wher ei nladj aCErﬁltjl.rﬁﬁacidq%k@Jo&@dh@g 5$lﬂaﬁtﬁr@r§.>|@é)ﬂgﬁﬂe%tln theiifm respective
adj acent itudinal_e n i npact absorbi.ng structure as
defi ned |n g ﬁ%}nvﬁg‘? eﬁqﬁmg][a Y% ll[a P60t ?ﬁtés s?lfcencﬁflheghtier% ribs of
respective ﬁﬂpthhEinlﬁukhngihﬂma@@srabsthedadyanemttoltmmg|tudinaI edge
mar gi ns are [ S . i N any one
of clains 15£?89§gln%m é§bfﬁ1ﬁ§ﬂﬁ %%d%%% Pgesééﬁgéggffééh e 5%%%%?t menber s
via a plur ath@ycbﬁdém@vvcf atéieeﬁemorrzﬂﬁmE@QO@B I@st gvempaEstcoadsor bi ng
structure agr @dghi Deberhdt KdRing rg§m wherein the el ongate clad6ing sheets
are oriented wth their stren hening ribs t rans-verse to the wunderlying
si pport menbérs aid %WR@%&H%QﬁDF DN EFEUSEREE o2 1 Hef i1 dith G™WYo 9PRe suppor t
menbers at beaslagmery secod wiefirdie toer engihend nehedd1s. arde’ meyali npact

absorbing strugture as deflne in_an of clains 5 to 16, wherein the
cl addi ng sh%i?égé?% %%ﬁ%ﬁ“ a&@r‘ ?étgﬁeet-- and corrugat ed.

C



