WO 2010/ 087784PCT/ SG2010/ 000030 Cont ai ner Depot 2FI ELD OF THE

I NVENTION 3 4 [0001] The present invention relates to a building
structure for storing containers, and 5nore particularly to a

bui | di ng structure having a roof. 6 7BACKGROUND OF THE | NVENTION 8 9
[ 0002] Size of cargo/shipping containers (herein after sonetines
referred to as 10 "containers”) is often expressed by a twenty-foot
equi valent unit (TEU) term The TEU 1lis an inexact unit of cargo
capacity often used to describe the capacity of container 12 ships
and cont ai neW&2PMTE s. One TEU contai ner is gener al IPGT/SER010800038
8 (2.4m x 138.5 feet (2.6.m (length, Lx wdth, Wx height, H) in
size. A TEU is based on the volune 14 of a 20-foot |ong internodal
contai ner, a standard-sized nmetal box which can be easily 15
transferred between different nodes of transportation, such as ships,
trains dnd trucks. 16 Wile the Gonjairenblepatsel f a neasure of nass,
sone concl usions can be drawn about 17 the maxi mum nass that a TEU
can represent. The maxi num gr GELD®BSSHE MVENHAONf oot 18 (6.1 nm) dry
cargo container is 24,000 kilogranms (53,000 I'b). Subtracting the tare
mass 193of the container itself, the maxi mum amount of cargo per TEU
is reduced to 20 approximately 21,600 kil ograns (48,000 |b). 21 22

[ 0003] Tweki0p1lTbe presentdavaptierssfates toca htildingeatructarecfon vtarihgabordaihers, angdavy
goods such as 23 heavy nmachi nery. These containers allow a maxi num
wei ght of glprezmtlc;ﬁ@dy] P!g@!ngggucture having a roof.

6

7 - BACKGROUND OF THE INVENTION

. .

9 [0002]Size of cargo/shipping containers (herein after sometimes referred to as
10 “containers") is often expressed by a twenty-foot equivalent. unit (TEU) term. The TEU
11 is an ipexact unit of cargo capacity often used to describe tﬁe capacity of container
12 ships and container terminals. One TEU container is generally 20°(6.1m) x 8'(2.4m) x
13 8.5 feet (2.6 m) (length, L x width, W x height, H) in size. A TEU is based on the volume
14 of a 20-foot long intermodal container, a standard-sized metal box which can be easily
15 transferred between different modes of transportation, such as ships, trains and trucké.
16 While the TEU is not itself_a measure of mass, some conclusions car be drawn about
17  the maximum mass that a TEU can represent. The maximum gross mass for a 20-foot
18 (6.1 m) dry cargo container is 24,000 kilograms (53,000 Ib). Subtracting the tare mass
19 of the container itself, the maximum amount of cargo per TEU is reduced to -
20 approximately 21,600 kilograms (48,000 Ib).

21
22 [0003] Twenty-foot, "heavy tested" containers are available for heavy goods such as

23 heavy machinery. These containers allow a maximum weight of 67,200 pounds (30,500



WO 2010/ 087784PCT/ SG2010/ 000030 1kg), an enpty wei ght of 5,290 pounds
(2,400 kg), and a net | oad of 61,910 pounds 2(28,080 kg). 3 4 [0004]
A two TEU has an LxWdi nension of 40" (12.2m x 8 (2.4n) size which is
also 5 sonetines referred to as forty-foot equivalent unit (FEU).
Regardl ess of the size of 6 containers, each is generally limted to
have a payl oad of not nmuch nore than 30 tons. 7 These containers are
desi gned and manufactured according to |1 CL standards for 8l oadi ng
and sealing intact onto container ships, railroad cars, planes, and
trucks. The Wocontsizsser s are constructed with sturdy met/sbzo(owswal |y
al um num or steel based) and 10structured to w thstand rough
handl i ng. The containers (|l oaded or enptied) are often 1llstacked on .
top of another for storing and warehousing. 12 13[0005] Contai ners
can be owned by a shipper, a leasing lines, or a carrier, for :
exanpl e.l 1J$Q)J\Hérﬁﬂtphewgéhid@ 529 povnds da400 kgimariche nebloedion &t $10 phends
cont ai ners are stored for a future 15 shipnent. Common contai ner
depot s Peq&? 69 per setup to manage and handl e 16cont ai ner
transfers and stacking. This involves a |l ot of manual intervention.
The 17cdnt ai ner depot also requires repair and mai ntenance facilities
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St orage and hand
7 These containers are designed and manufactured according to 1ICL standards for

8 loading and sealing intact onto container ships, railroad cars, planes, and trucks. The
9 containers are constructed with sturdy metal (usually aluminum or steel based) énd
10 structured to withstand rough handling. The containers (loaded or emptied) are often
11 stacked on top of another for storing and warehousing.
12
13 [0005] Containers can be owned by a shipper, a leasing lines, or a carrier, for example.
14 When the goods are unloaded from the containers, the containers are stored for a future
15 shipment. Common container depots require proper setup to manage and handle
16  container transfers and stacking. This involves a lot of manual intervention. The
17 container depot also requires repéir and maintenance facilities for handling, welding,
18  cutting, spray jet cleaning, painting and metal treatment for the containers.
19
20 [0006]The containers are either stored at port or with common container depot who
21 handles containers from different owners. The dontainers require regular inspections,
22 testing, proper storage and handling for reuse. Storége and handling of these

23 containers are often a concern.



23containers are often a concern. WD 2010/ 087784PCT/ SG2010/ 000030 2
[ 0007] Containers are normally stored in open spaces. Stackable

hei ght of containers is 3 limted by the equi pnments used. Current
cont ai ner depots may be stacked up to 10 4 containers high. A 10
hectares area may acconmodate 10,000 one TEU containers 5 with about
10 containers in a stack. Due to the large size of the container
stackers, the 6 nunbers of container stackers operating, and access
ways for tow heads and trailers in 7 the yard, the contai ner storage
area usual | ywecowpsast onl y about 60% of a total |and 8casealc@dooiohe
cont ai ner depot. The remaining 40% of the total land area is left for
9 operational use. 10 11[0008] A container stacker operator's cabin
is usually at the sane height as the 3rd or 12 4th stack of
containers stored. The operator has to | ook up and observe careful ly
whi | e 13stacking the containers above this |level to ensure a proper
stacki ng. The_hi gher the 14 stack height, the nore difficult it would
be to ogse[(\?@_"]&‘s"“%al*r@”cﬁﬂﬂm!f stered ikeney SpaseshStackahla helght phgontainers is
operator,’s_line of visjon. lLnproper handling during lLifting nay cause
a l6contai 'kedtlbv {hgﬁquwgtg[}tﬁﬁs G H"%'@r"lOBWE‘EPHFRﬂiﬁ y b SI‘%H‘%C, P?ic‘? 197

18] 0009 i . i d | di i i | \ ,
1o G005) o gt a5 0] B SRRERl POpLJEL PG
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surveying on public roads which results in~heav

21congesgt | puberd bf dohtafiRABBEketsLrRRANG! RNt Gcddds VaysToF RBwCIRAHALREFailkisUs KS
al ong the road 22 outside the | oading/untoadi ng contai ner depot. Such

traf fi c7cothgeastd, tms coradined rstoyadel @6k usually occupies only about 60% of a total land

8 'érea of the container depot. The remaining 40% of the total land area is left for
9 operational use. |

10

11 [QOOS] A container stacker operator'§ cabin is usually at the same height as the 3rd or

12 4th stack of containers stored. The operator has to look up and observe carefully while

13 stacking the containers above this level to ensure a proper stacking. The higher the

14 stack height, the more difficult it would be to observe as the container stacking may be

15 out of the operator's line of vision. Improper handling during lifting may cause a

16  container to fall resulting in serious injuries or fatality.

17

18  [0009] Container loading and unloading operations include survey, inspection and

19  verification of_the identification of containers. This is fime consuming. Many container

20 depots carry out their surveying on public roads whi_ch Fesults in heavy ftraffic

21 congestions. It is common to see up to 20 or more container trucks along the road

22 outside the Ioadiﬁglunloading container depot. Such traffic congestions not only block

23 outthe road and cause traffic jams, it may potentially give rise fo road safety issues.



23out the road and cause traffic jans, it may potentially give rise
to road safety issues. WD 2010/087784PCT/ SG2010/ 000030 1 2[ 0010] For
contai ner depots, therefore there is an existing need to enhance | and
pl ot 3ratio and reduce depot footprint, and to address operational
safety and traffic 4 congestion. In a region where land is scarce and
expensi ve, such as Singapore, Hong 5 Kong, Shanghai etc., maintenance
of a high level of safety, security and optinmal storage 6is always a
chal l enge. 7 8. SUMVARY OF THE I NVENTION 9 10 [0011] In accordance
with an aspe®O208/0B{7#4 di ng structure, conprises a roofPCHEGHHEIW3L op
lisurface, the top surface adapted to store shipping containers. The
buil ding structure 12 also has at | east one floor beneath the roof
and at | east one shippihg container handling 13 equi prent nounted on
the top surface.” The shipping container handling equipnent is 14
adaptedlto nove.the shi pping containers onto and off the roof. 15

16[ 0012].,F f i i scl d the foll ow det ai | ed

15100121 1 108 B TR B Sl S S B
Killeda t t i ti i;,d

S0l n Bl B B AR L U SR BB an

19Par ti qul 3phgestind™ b ir&AdH whete 1Rk Ss & g%raqld ie§pén'§ﬁe,%t:ﬁ' 2)8 ‘Sﬁbﬁﬂcgg, Hon

invention affords for providing a 20 I'ding structure w reddced
f oot pri Bt . Koaglishagyhal et&.?ﬁbeeﬁ&c%Wa%%“?é%ﬁ&%ﬁfeﬁ}f setN§ Bh@HYStimal storage
enbodi nents wll be better understood in view of the detailed
descri pti oks always a challenge.

7

8 . SUMMARY OF THE INVENTION

9

10 [0011]In accordance with an aspect, a building structure, comprises a roof having a top
1l surface, the top surface adapted to store shipping containers. The building structure
12 also has at least one floor beneath the roof and at least one shipping container handling
13 equipment mounted on the top surface. The shipping container handling equipment is
14  adapted to move the shipping containers onto and off the roof.

15

16 [0012}From the foregoing disclosure and the following more detailed description of
17 vgrious embodiments it will be apparent to those skilled in the art that the present
18 invention provides a significant advance in the technology of marketing products.
19 Particularly significant in this regard is the potential the invention affords for providing a
20 building structure with a reduced footprint. -Additional feattlJ;es and advantages of
21  various embodiments will be better understood in view of the detailed description
22 provided below. A

23



22 provided below 23 WD 2010/ 087784PCT/ SG2010/ 000030 1BRI EF

DESCRI PTIONS OF DRAWNGS 2 [0013] FIG 1 illustrates a schematic
side view of a building structure in accordance with 4 one
enbodinment. 5 [0014]FIG 2 illustrates a top plan view of a roof. 7
8[0015] FIG 3 illustrates a top plan view of a lower floor. 9 10
[0016]FIG 4 is a close up view of a |oading/unloading bay. 11 12
[0017]FIG 5A is a top plan view of another enbodinent. 13 14 [0018]
FIG 5B is a schematic side view of the enbodi nent of Fig. 5A 15
16[ 0019] FI GWO010{08778 t op vi ew of the | ower floor of PBFESCAE000PP 18
[0020] FIG 6Ais a schematic view of a building structure in
accordance with another 19 enbodi nent of the present invention. 20
21[0021] FIG 6B is a schematic side view of a building structure in

accordance with yet
d y BRIEF DESCRIPTIONS OF DRAWINGS -

2
3 [0013] FIG. 1 illustrates a schematic side view of a building structure in accordance with

4  one embodiment.
6 [0014]FIG. 2illustrates a top plan view of a roof.
8 [0015]FIG. 3 illustrates a top plan view of a lower floor.

10 [0016]FIG. 4 is a close up view of a loading/unloading bay.

11 '

12 [0017]FIG. 5A is a top plan view of another embodiment.

13

14 [0018] FIG. 5B is a schematic side view of the embodiment of Fig. 5A.

15

16 [0019] FIG. 5C is a top view of the lower floor of FIG. 5B.

17

18 [0020] FIG. BA is a schematic view of a buiiding structure in accordance with another
‘19  embodiment of the present invention.

20

21 [0021]FIG. 6B is a schematic side view of a building structure in accordance with yet
22 another embodiment of the present invention.

23



22 anot her enbodi nent of the present invention. 23 WO

2010/ 087784PCT/ SG2010/ 000030 1[0022] It should be understood that the
appended drawi ngs are not necessarily to scale, 2presenting a
somewhat sinplified representation of various features illustrative
of the 3basic principles of the invention. The specific design
features of the building structure as 4 disclosed here, including,

for exanple, the specific dinensions of the roof, will be 5
determned in part by the particular intended application and use
envi ronment . WRI0BT36 features of the illustrated enfP6EFHIHY40BRY e
been enl arged or distorted relative to 7others to ‘help provide clear
understanding. In particular, thin features may be thi ckened, 8for
exanple, for clarity of illustration. Al references to direction and
posi tion, l.ess 9ot herwise in ted refer to the orientation

i | [ ustrdt eg&)@ﬁﬁt ﬂ@”'&P&Wﬂﬂ%‘mi%‘ BEQT%PEWFBESW@?P@@C@S%’EM&M
EMBODI MENT 13[.0023 be apparept to hose |led_jin the
oot har PlestRisb Aed0E s uplled fﬁﬂew@fﬁaac’ Ve Bl aRsketE or P
field, BNab IR Pl AR @ TROSRERE Gocl Rodiited 81 O LRI rugt,?rr% i ng

adapted to sto ontalners on its roo
det ai | ed digRebssi Hrs, %@dﬁ.ngafw Sldfnpht fl-:@rsﬁéﬁffé dirfHsIeh& 8t B0 thof WAPSH ment s

will illustrate the general principles of the 1/invention Wt _
reference tetemnibed ih @i By SlelpdaicUBEnRARAIBPlicaforSirANBe CAVIFAMBRT Se@in i t'S
roof. 18Ct her enbodi nments suitable for other applications will be
appar ent t teatunessaf trekillustregdd iembbdimeds dave tgien enlatgee obdisteited realivd i S

di scl osure. 20
7  others to help provide clear understanding. In particular, thin features may be thickened,

8 for example, for clarity of illustration. All references to direction and position, unless
9 otherwise indicated, refer to the orientation iliustrated in the dréwings.
10

11 DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS

12

13 [0023] It will be apparent to those skilled in the art, that is, to those who have 'knowledge
14 or experience in this field, that many variations are possible for building structures
15  adapted to store containers on its roof disclosed here. The following detailed discussion
16  of various alternate features and embodiments will illustrate the general principies of the -
17 inyention with reference to a building structure adapted to store containers on its roof.
18 Other embodiments suitable for other applications will be apparent to those skilled in the
19  art given the benefit of this disclosure.

20

21 [0024]The present' invention provides a building structure with a roof is used for

22 cargo/shipping containers storage. This allows for enhanced land usage as the lower



21[ 0024] The present invention provides a building structure with a
roof is used for 22 cargo/shipping containers storage. This allows
for enhanced | and usage as the I ower WD 2010/087784PCT/ SG2010/ 000030
1l evel s could be used for unloading/ |oading and storage of
contai ners and ot her uses as 2described in greater detail below. 3 4
[ 0025] The roof has a top surface and this top surface is adapted to
store containers. 5 The top surface may al so have | oading / unl oadi ng
areas. The building structure would 6 al so have at |east one fl oor,
and hence t hBO2088T’# be at | east one floor beneat h t RETFEHY0003Hhe
nunber of floors in the building structure can be limted by the
hei ght 8restriction inposed by the relevant authorities or other
practical limtations. 9 10 [0026] The top surface woul d al so have at
1lle prent nmopunted on it. The

| east one cont |ne hand| i n
shi ppi nd ¢ ?'55%@‘? b ?Wg 086'09%@?139 prd %ragﬁ gFonigings angpiher yees as
shi ppi ng cg&%ﬁﬁgﬁhéﬁggégﬁgggagff of the roof. The shipping container

handling 1 e Yor exanple, a crane. This crane can be
an over head crane and can 14 be novabl e back and forth along the
roof. In addition to a crane, the shipping container 15handling

equi prest  RAPs1RhS RioPRafa |té|:ic §lﬁface BRd Ihid tdp Rffaée fseaf?:l(éﬂ]eé Y REHRS conBlinefs.

conbi nation 16 thereof. The shi ppi ng contal ner I ng equi pnent can
have a boaThemprsyifaug maPass have ldadity /ainioheifg bredB CTHRNRAINnG SRlcRird) @buld O
at | east 24,000kg, or at |east 30,500 kg. The shipping 18contai ner
handl i ng eeiam paendt leash ord Baor bandehenea dald eody @ =t |eistieneofoot bendathi thdi ng
19structure, thereby allow ng the shipping container handling

equi prrent o8- | Thet nuraher o rfloprs pOthe buidian cstroftiret ban ibedimited by the height

8  restriction imposed by the relevant authorities or other practical limitations.

9

10 [0026]The top surface would also have at least one shipping container handling
11 equipment mounted on it. The shipping container handling equipment is adapted to
12 mO\.;e the shipping containers onto and off of the roof. The shipping container handling
13 equipment can be, for example, a crane. This crane can be an overhead crane and can -
14 be movable back and forth along the roof, In addition to a crane, the shipping container
15 handling equipment can also be a lifter, forklift or a reach stacker, or a combination
16 thereof. The shipping cqntainer handling equipment can have a load carrying capacity
17 of_at least one empty container, or at least 24,000kg, or at least 30,500 kg. The shipping
18  container handling equipment can also be extendable over a side of the building
19 structure, thereby allowing the shipping container handling equipment to [ift containeré
20 up to and off the roof.
21
22 [0027]The roof can also have an opening. The opening can be large enough to'allow a

23 container to pass from the roof to an adjacent floor. The adjacent floor and any other



21 22 [0027] The roof can al so have an opening. The opening can be

| arge enough to allow a 23 container to pass fromthe roof to an
adj acent floor. The adjacent floor and any other WO

2010/ 087784PCT/ SG2010/ 000030 1l ower floors can al so have simlar
openi ngs, thereby, allowing a crane to lower a 2 container through
t he adjacent floor or any other |ower floor. There can be allotted
3par ki ng spaces for carrier trucks (carrier trucks are trucks that
transport containers, and 4 have a truck cab where the truck driver
sits) in t heVO3NISF400r s. These al | ot t ed parking 5 spBabeepapose
optionally correspond vertically w th openings of the above floor,
such that 6 the shipping container handling equipnent can |ift the
containers directly off or onto the 7carrier trucks. Optionally, when

t he carrler trucks are parked .in the allotted parking 8 space, the
openi ngli nlowAe flags ket ?’%r“a‘éf‘oé@"ﬁbf’l’%ﬂgénél‘ef@ytﬂ'@“’t”ﬂu%IP’%‘&th A,

\t(,:\Eﬁt %.r NGy Sortdinel IR Fiecedne G o ety el o dBeitoar BeAstsr s
it fiﬁf:gﬁg R Rybeb %Eféﬁ%%ggﬁ%ﬁ'e%“é?‘@?é&? s 880 fRpot SnNaTRE

prevent 4Copfal Nilick daBRiHeld e ft&[ﬁﬂbrﬁﬁeF SRY; n‘”tﬁﬁ'icﬂ%? ﬂt?d?@dl*ﬁeb@ Bffotted Bgrkmg

barriers could 14 start fromt base o e roo and t hen ext

upwar dss OgpakedBart H¥ticBsiRWaRespRhd f/érﬁéall?l whR ©B&imsrbf iRl Sdve ABGYY Suchkat
ground, or a conbination of both ong as it reduces the risk 160f

cont ai ner sthkahipping gontairerllGni@29libmentdan it tngcoptainsed direeticafhoradnsmthaav e
a ranp which connects the lower floors to 19 each other and to the
roof . The eaargy talckowSpionally.ewhanrthe lesrrieo tracksemss patked yn thev aliotted parking

8 space, the opening in the above floor does not extend to the truck cab. Hence, the truck
9  driver can be protected in the event of a falling container,
10
11 [0028]The building structure can also have barriers Whi_ch extend above tHe roof. These
12" barriers can be, for example, wire fences, walls, metal claddings, or a combination of
13 these, to prevent containers toppling from strong weather conditions. The barriers could
14 start from the base of the roof, and then extend upwards, or from the ground, or from a
15 ceriain height above the ground, or a combination of both, so long as it reduces the risk
16 of containers foppling.
17
18 [0029]The building structure can also have a ramp which connects the lower floors fo
19 each other and to the roof. The ramp allows car.rier trucks to access every level
20 including any lower floor and the roof. The ramp can be, for éxample, a circular ramp
21 and may be one-way c;r twa-way. Preferably, a private roéd leading towards the ramp,
v 22 the ramp itself, and each lower floor and roof' parking areas would easily accommodate

23 more than 40 container trucks at any one time. The shipping container handling



20 including any | ower floor and the roof. The ranp can be, for
exanple, a circular ranp 21 and nay be one-way or two-way.

Preferably, a private road | eading towards the ranp, 22 the ranp
itself, and each |l ower floor and roof parking areas would easily
acconmodat e 23 nore than 40 container trucks at any one tinme. The

shi ppi ng contai ner handling W) 2010/ 087784PCT/ SG2010/ 000030

lequi pnent is adapted to unl oad shipping containers fromthe truck
onto the top surface 2 of the roof, for exanple. 3 4 [0030] The | ower
floors nmay aMoowog#iitdai ner trucks to pass through theP@UBG2diongpo30
structure, 5 fromone end to the other. The I ower floors can al so
have a cont ai ner mai ntenance and 6handling facility. The | ower fl oor
can al so have a container inspection facility. Having the 7 contai ner
inspection facility away fromthe road side (nmany container depots
still 8lpr&8yipBentioirtanied de uead Bianing containees framm thediuglepntp didLicr surfdse

ri sk of coné&iner surveyors 9 involved in traffic related accidents
on publ ?c PEHALLAY 4P PG for faster tumaround of 10 cont ai ner
trucks. ,This woul d reduce traffic congestions on public roads and

rel ated road llsafety hazards. Containers that had been inspected,
repaired, |

containgr E@%gﬁﬁ%gﬁggﬁﬁﬁhe t£§W%§ﬂ%ﬁ t éﬁ%%ﬁﬁ?g%g%pg“%&gmﬁgygggwﬁlThe

| ower  fl50058mGRB cAd BANDEhES Ehe RTveP RS EIMOUSFhavB b cbGiSinePASiRieARl e Qhd 2
general .14industrial space. Alternatively, the container maintenance

and handl i agndiiegiatiiity.i B2 1o flaorkas kb dbRes coGRS Gishulioh ARililyl HiviRgne be
housed on the building roof. 16 17 [0031] The containers can be
arrange@ onrorttdirert iogpestionf tacibityi awayc fondhaceatiside {rieay cxontinet Yepdts t i
contai ner. The containers can be stacked, preferably at |east nine
cont ai n&r sP§cle container surveying at the road side) reduces the risk of container surveyors
9 involved in traffic related accidents on public roads and allow for faster turnaround of
10  container trucks. This would reduce traffic congestions on public roads and related road
Il safely hazards. Containers.that had been inspected, repaired, andfor washed can be
12 transferred by the shipping container handling equipment through the openings to the
13 roof. The lower floors can also be used as a warehéuse, office space and/or a general
14 industrial space. Alternatively, the container maintenance and handling facilities and a
15  container inspection facility may be housed on the building roof.
16
17 [0031]The containers can be arranged on the top surface in accordance with the owner
18  of the container. The containers can be stacked, preferably at least nine containers high
19 énd can be stacked up to twénty ar thirty containers high. The container can have a
20 cargo capacity of at least one twe.nty-foot equiva_lent unit (TEU).w
21 '

22 [0032]FIG. 1 iflustrates a schematic side view of a building structure 100 in accordance

23 with one embodiment of the present invention. The building structure 100 is a multi-



19 and can be stacked up to twenty or thirty containers high. The
cont ai ner can have a 20 cargo capacity of at |east one twenty-foot
equi valent unit (TEU). 21 22[00321FIG 1 illustrates a schematic side
view of a building structure 100 in accordance 23with one enbodi nment
of the present invention. The building structure 100 is a multi- WD
2010/ 087784PCT/ SC2010/ 000030 1storey buil ding structured for

war ehousi ng contai ners. The upper floors of the building 2structure
100 are provided for storing the containers. Particularly, the
cont ai ners aM® 28¥{08i¢ked on a top surface 113 of the r88FSERIGOEP3I he
buil ding structure 100. Bel ow the 4roof 110 is a lower floor 120

whi ch can include container inspection, repair, 5maintenance and
handling facilities, and |oadi ng/unl oading bay. The |ower stories, 6
includes a ground floor 130, which can receive or define -
gener al 1puftpsySulding staickpsartfog warshgysingtroRtainers, dhe deraidioal ot diesbuilding
Addi tiopal fl oor et ween t qund floor 130_and 8 |ower f]oor 120
tmy opt PonsiY b o8 Bt euded § Fmico e spianerio g gh: PACORGHER Her s

on the §00%ddfl ol BUAHERNAGA Int b B YA Dfind Lt cgu“rggfgs.g pRIEGhded

under CL regulatio ontainers ar

anot her 4w tak niqphg st mg%gsp%s wﬁfﬁ Q%nrme@dél&mamﬁ eiﬁ%@%uoﬂf r§+;ﬂr‘?ked

containers are 13positioned generally according to t wner s.

Fig. 1, sth@ahefbnckléhd RarkQyWacittids) ahd IABIGNARACRE EHEE.S TrkHoWe stories,
| oadi ng/ unl oadi ng the containers onto/fromthe trucks. 15 16

[ 0034] The indoftesldl @rountitand €30, vhigh ciin Recifeochsind dehdra-phiposeotice $paces,
storage space. 17Preferably, the high-rise fences 112 are at |east
nmor e t han $8hiclo masliinayde wastlduses. TAdditional 'ﬂoors between the ground floor 130 and
8 lower floor 120 may optionally be provided.
9
10 [0033]Warehousing of the containers on the roof 110 follows generally the container
11 standards provided under IICL regulations. The containers are stacked on top of
12 another within the storage space on the roof 110. The rows of stacked containers are
13 positioned generally according to the owners. In Fig. 1, the roof 110 is shown with
14 overhead cranes 114 for loading/unloading the containers onto/from the trucks.
15
16 [0034]The roof 110 includes high—rise fences 112 to fence in the storage space.
17 Prpferab]y, the high-rise fences 112 are at least more than 9 containers heiight. The
18 high-rise fences 112 provide wind resistance and prevent accidental toppling of
19 containers. Height of high-rise fences may depend on the éeographica[ location of the
20 building structure 100 and the intended number of containers to-‘bé stacked.
21

22 [0035]When space is not a concem, nine or lesser containers in a stack would result in

23 sufficient storage capacity, and thus, high-rise fences may not be required. However,

10



18hi gh-ri se fences 112 provide wi nd resistance and prevent acci dental
toppling of 19 containers. Height of high-rise fences nmay depend on
t he geographical |ocation of the 20 building structure 100 and the

i nt ended nunber of containers to be stacked. 21 22 [0035] When space
is not a concern, nine or |esser containers in a stack would result
in 23sufficient storage capacity, and thus, high-rise fences may not
be required. However, WO 2010/087784PCT/ S&G010/000030 1 when space
is scarce, there would be a need to increase the storage capacity by
havi ng 2 hi gh€x2019/08%784st acks. The hi gher | evel stacks RETFERTHNNW30
require the fences. 3 Advantageously, a building structure on 10
hectares | and, for exanple, would be able to 4 provide nore than 2.5
times the storage capacity per area of land or footprint as 5

he’ owdr PPObMESE AaesERnat, hﬁ‘r’p%dag?%eﬁ (eespoe Haon EoRmetithY Eo.

Vor cover - DRECr,JRE falc TREG RRRIRT fedB; el fLBcteake e éwa%ks
can ling “Rd\‘/!n\i,d;i]. sW‘E bPHz‘ Agdér{ﬂgtuﬂeo& dHdpldidhg o} Q?an’ipi%&uoﬁ%@e S

oper ations, ten tr fIC congeé I oNs relate oad

safety hazgrod@e%r@umd 8. 5rmﬂg§the1§%orﬂaaé Qaz&kty [har fa&,%%fdan&%r %&t&m%%

enbodi ment, the high-rise fences 112 are solid wal
accor dasce cam;bénecam tad t@tveaionyiegredraotéra®i techidifiRsh lFtherr,l §s¢thfa %ﬁé?f"rloér% 2

are wire fences. 13In yet another enbodinment, the roof 110 is built
wi t h wakl sof thednitting) atriature vioD heani reeusbd foe nthers purpGsesStHiOABHEr pomotes
accordance with an alternative enbodi ment, the roof 110 is has a
shel t er 7suépfce economization. Moreover, the usage of space can _be further optimized as the
8 trucks can line up within the building 100‘(including the ramp 105) during operations,
9 which will lighten traffic congestions and related road safety hazards on public roads.
10
11 [0038] In accordance with one embodiment, the high-rise fences 112 are solid walls. In
12 accordance with an alternative embodiment, the high-rise fences 112 are wire fences.
13 In yet another embodiment, the roof 110 is built with walls in combination with wire
14 fences.
15
16  [0037] In accordance with an alternative embodiment, the roof 110 is has a shelter such
17 as a non-structural shelter to provide additional protections to the containers stored
18  therein. Non-structural is used herein to mean that the shelter would have insufficient
19  strength to support a container.
20
21  [0038)Fig. 2 shows the building structure 100 further having a ramp 105 for connecting

22 the upper floors to the ground. The ramp 105 allows the vehicles to drive through and

23 access the upper floors, and roof. The ramp 105 is shown here to be a fwo-way

11



17as a non-structural shelter to provide additional protections to
the containers stored 18therein. Non-structural is used herein to
nmean that the shelter would have insufficient 19strength to support a
container. 20 21[0038]Fig. 2 shows the building structure 100 further
having a ranp 105 for connecting 22 the upper floors to the ground.
The ranp 105 allows the vehicles to drive through and 23 access the
upper floors, and roof. The ranp 105 is shown here to be a two-way
WO 2010/ 087784PCT/ SG2010/ 000030 1driveway that allows the vehicles to
travel in twWoitdsERul t aneously. Al ong the 2 dri vewd¢T/862010080050a mp
105, there are pathways 106 that connect to the roof 110. 3 4

[0039] FIG 2 al so shows storage areas 210 on the top surface of the
roof 110, a 5 driveway 220 and the | oadi ng/ unloadi ng bay 230. The
storage areas 210 can be |aid 6 out -according to the size and owner
of the donfdysiedhatcgiopsdlg vghicleoin Havebin e vavs meutanesely.siAkengathg

t he sa owner are stack oget her for dling. As the containers 8
are handl e “Yﬂwa&\ﬁ’gﬁhﬁéﬂ@ i&ah@ge 3§ Rathypys @gg?aéfs?lg}egt te e roef 1P ecti vel y
stacked;in close 9 proximty to reduce total the storage space. The
driveway 220 is provided at the center 10 of the rooftop 110 with the
st or age 4ar gRSoRk) PLRYI Heds %Eorédéeﬁteg\@ 256 %ﬂtslﬂgftoﬁ @ﬁrfé%@' o GHYoot 111829

The driveway 220 joins to the pat hway 106 at ‘allTows the trucks from

the rang 1233Rwal @20fhY theOBidnd/ioating Hag238.1Ghe TRadeORe W haGR bhlRdOf

the roof and the lower floors 13 have openings, and are sized such
that thé ovetrdveardingrtatie sibdarciaswnepufethe @oitainaer Optidndlihr @uihetsheiti Leer
floors and to the roof and vice versa. 15 '
7 same size and the same owner are stacked together for handling. As the containers
& are handled by overhead cranes 114, the containers can be effectively stacked invclose
9 proxiﬁ‘nity to reduce total the storage space. The driveway 220 is provided at the center
10 of the rooftop 110 with the storage areas 210 provided at the two sides of the driveway
11 220. The drive\.rvay 220 joins to the pathway 1086 that allows the trucks from the ramp
12 105 to drive onto the rooftop 110. The top surface 113 of the roof and the lower floors
13 have openings, and are sized such that the ovérhead crane 114 can move containers
14 through the lower floors and to the roof and vice versa.
15
16  [0040]The overhead crane 114 allows faster turnaround of containers thus greatly
17 re_ducing truck waiting time and traffic congestion. In contrast, a container stacker must
18 remove containers from the outer stacks before being able fo access the inner stack.
19 By way of example, to remove the last container in a row of 9 deep and 10 high, the
20  container stacker is required to move 89 containers before.retr'i‘eving the last c'ontainer,
21 whilst the overhead créne needs only to travel to the last row and remove 9 containers

22 hefore rétrieving the required last container.

23
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16 [0040] The overhead crane 114 allows faster turnaround of
containers thus greatly 17reducing truck waiting tinme and traffic
congestion. In contrast, a container stacker nust 18 renobve
containers fromthe outer stacks before being able to access the

i nner stack. 19 By way of exanple, to renove the last container in a
row of 9 deep and 10 high, the 20contai ner stacker is required to
nove 89 containers before retrieving the | ast container, 21 whil st

t he overhead crane needs only to travel to the last row and renove 9
cont ai ners 2M9eP087784et ri evi ng the required | ast cont HeE20102030\D
2010/ 087784PCT/ SG2010/ 000030 1[ 00411 FIG 3 illustrates a top plan
view of the lower floor 120 of FIG 1 in accordance 2 with one
enbodi ment of the present invention. The lower floor 120 is built in
a layout 3 that corresponds to the rooftop 110 of FIG 2. The | ower
floor 120 IWé1EHesd Husdrtesaniay planasey of e diweg fert 1BAS T Hhipscaddancy
cont ai ner u&bntenanc and handling section 340 5 and a cont ai ner

i nspect i PRF FRPogEENt G\‘H'ée aes \N/&?“@?OTF%:"HFBWPO&«Q&%& bifilf i %@ﬂ?‘ér
f 6 th | f 330,, .t

contai nar BT herissaioe Eihe obibe TR SR £ Fhd ot da0 hiieRs Ry aney

I nspect iyon 358G} oﬂ{bltﬁlﬁ)%dﬁ%tbléﬂség faf]c&%ribéghaﬁrﬁgqaﬂg &nd 'Plgncﬂlﬁé X@X 3%80

The driveway 320 jolns t T FOWs tT U

the rang 1@& EQoﬂéuhyﬁnéﬁ%ﬁbnttB@mﬁé?%é ﬁh%%(,eda%%zowsmb@@@hmé H@rllt&a&“ ng
bays 330 are 10 situated right beneath the | odadi ng/ unl oadi ng bays :

230. The | aedowg/foad 12a0kithghdBNEn@loakiignaldisty, prrdshatel MbivtehBae and
correspond to the floor openings of the roof 110. As shown in 12 FIG
4, whi chl i baraingsdctioy@4D sidcthe obnttiher ihapadiongectivh@adishaatdrngt a80siads dFl G
2 wth the 13parking lots of FIG 3 shown in phantom each opening is
arranged t §1egiveway $30o i hertiveuayc 330 jeiop imitie mgthivay P& ihat ellowsrirugksrlomer

such that when a truck 400 is parked on the
the ramp 105 to drive into the lower floor 120 The loading/unloading bays 330 are

10 situated _right beneath the loading/untoading bays 230. The loading/unloading bays 330
11 include parking lots that correspond to the floor openings of the roof 110. As shown in
12 FIG. 4, which is an enlarged view of the loading/unloading bay 230 of FIG. 2 with the
13 parking lots of FIG, 3 shown in phantom, each opening is arranged to offset from the -
14 corresponding parking lot in a manner such that when a truck 400 is parked on the
15 parking lot, only the container 412 is exposed to the opening, while the truck’s cab 410
16 is hidden under the rocf. | ’
17

18 [0042]Operationally, a fruck loaded with a container arrives at t.he building structure 100,
19 and drives through the ramp 105 and enters the lower floor 120 for inspections at
20 contaiﬁer insp_ection terminal 350. When necessary, the cpnta{iner may further be sent
21 - to the maintenance and handling section 340 for maintenance and handling works,
22 which include repairing and the like. Once the container has passed the inspections, the

23 truck is parked at a parking lot of the loading/unloading bay 330. The overhead crane

13



15parking lot, only the container 412 is exposed to the opening,
while the truck's cab 410 16 is hidden under the roof. 17

18[ 004210perationally, a truck |loaded with a container arrives at the
bui l di ng structure 100, 19 and drives through the ranp 105 and enters
the |l ower floor 120 for inspections at 20 container inspection

term nal 350. Wien necessary, the container may further be sent 21 to
t he mai nt enance and handling section 340 for mai ntenance and handling
wor ks, 22 which include repairing and the |like. Once the container
has passed thennapeati ons, the 23 truck is parked at rarpemioiongsd ot
of the | oading/unloading bay 330. The overhead crane WO

2010/ 087784PCT/ SG2010/ 000030 1114 nounted on the roof 110 picks up

t he contai ner through the opening and stacks 2 accordingly at the
storage area 210. 3 4 [00431 Once the container is lifted fromthe
truck, tlhe 114 moknted on s eoohhéy picks ug theudattdirer Hrraighettle bhatingdand stgekshi s
process, the driver need not be present and the work is done by 6 the
shi ppi ng c@ffeEdingy atthenderpgrareadidment whi ch may include lifters or
overheag cranes 7114. 8 9 [0044] The overhead cranes 114 can be

el ectric operated type cranes, which 10 advantageously have reduced

i d i i . T er. d 14 1i |"ud
ancer - By RRBhRERg P REndS W Tr & W80 hdrithon was Svak (ropaAge12
wei ght s sof nﬁtg(mr%i 8&Ing t%ﬁ%cgg.e tHe! EHREr hedalridl b pJeQea}&i%Qd Wetork 14 Aone by

cont ai ners
6 the shipping container handling equipment which may include lifters or overhead cranes

7 114,

8

9 [0044] The overhead cranes 114 can be electric operated type cranes, which
10  advantageously have reduced noise and emissions. The overhead cranes 114 may
11 include a trans lancer system. The building structure 100 is adapted to withstand
12 weights of containers when the floor is fully loaded with full containers _

13

14 [0045])FIG. 5A illustrates a top plan view of a roof of the building structure 100 in
15 . accordance with another embodiment of the present invention. The roof 500 includes a
16  storage area 510, a driveway 520, a plurality of loading area 530 and a plurality of floor
17 openings 540. The storage areas 510 are laid out according to the size of the _
18  containers, preferably, it is arranged and managed in accordance with owners of the
19 containers for easy access. The driveway 520 is provided at the center of the roof
20 extending to the other end of the building structure 100 .witﬁ’ the storage areas 510
21  situated at the two sides of the driveway 520. The loading areas 530 are provided along
22 the driveway 520 where loading/unloading 6f the containers from the trucks are carried

23 out along the loading areas 530 (along the driveway 520). Each loading area 530 is laid

14



14[ 0045]FIG 5A illustrates a top plan view of a roof of the building
structure 100 in 15 accordance wth anot her enbodi nent of the present
i nvention. The roof 500 includes a 16 storage area 510, a driveway
520, a plurality of | oading area 530 and a plurality of floor 17
openi ngs 540. The storage areas 510 are laid out according to the
size of the 18 containers, preferably, it is arranged and nmanaged in
accordance with owners of the 19 containers for easy access. The
driveway 520 is provided at the center of the roof 20 extending to

t he ot her ensvoabiotokmssbui | di ng structure 100 with the stosegmosmn®as
510 21 situated at the two sides of the driveway 520. The | oadi ng
areas 530 are provided along 22 the driveway 520 where

| oadi ng/ unl oadi ng of the containers fromthe trucks are carried 23out
al ong the | oading areas 530 (along the driveway 520). Each | oadi ng
area 530 i sut|vdihda logdng ®1 634987 8 4RATEIBCZ0 060 GO3 areliotet-building struttomdi ng
| ot 534 and a shed 535. The shed 535 are inter-building structures 2
adapt ed2f oﬁd%ﬁ’FQﬁthEP'PWgt”’cgﬁtée freekskenb whils legsingeand simitiedigy dheccontaineesdiThg
the containers. The 3 sheds 535 can be sinple roofed structures built

across theSApy %@\E&F BeHmole fepfed Siyeiureg buik 36‘105%‘“?6’5‘6%@3’@2%’!5“ AR or
|1 | t h t 520 .5 th

i srupt fonS a6k bof ulaled et ok o pERCreRER die tiventpy 520

| h of hi, d d

Ferath s aghiwakyrabn 3, b8 S50l SR i 0 0

floor oge nbéb?% B0 Rl Ruck oy balege Eﬂaeral Jr&wrasgtheféﬁ&%ﬂh%%hmﬁge Rerhtile 18 00f

500 and th | oor beneath it, i.e. | ower floor. Simlarly, each
f1 oor 97op@siragp5#Qnhé Souﬂdlﬂgﬁdhé @lborabdéthQgM@taré gASkide@n®r AW B6dest O

be lifted froma lower floor to 10the roof. 11 12 [0046] Accordingly,
t he oveBhebatwesraihe roaf\y500 reot vitkeflarr betexttai| ie. apoveadigor. f Bimilalyl, eashnfpor
9  opening 540 is sized for allowing at least one container to be lifted from a lower floor to
10  the roof,
11
12 [00486] Accordingly, fhe overhead crane may include a rotatable spreader for allowing
13 containers to be lifted through the floor openings 540 and stacked directly at the storage
14  area 510 without. any obstruction. In an altenative embodiment, the container storage
15 area, loading area 530 and the floor openings 540 are adapted with a consistent
16 orientation to avoid the rotatable spreader.
17 |
18 [0047]FIG. 5B illustrates a side view of the building structure 100 in accordance with
19 one embodiment of the present invention. The building structure 100 comprises the
20  roof 500 and lower floor 550, As shown, when the trucks d.rive"up to thé roof 500, they
21 travel along the driveway 520 and park at one of the loading areas 530 for loading and

22  unloading container. When the trucks are parked at the Ioading/unloéding area 530, the

23 truck cab is covered under the shed 535. Loading/unloading operations are carried out

15



13 containers to be lifted through the floor openings 540 and stacked
directly at the storage 14 area 510 without any obstruction. In an
alternative enbodi nent, the container storage 15 area, |oading area
530 and the floor openings 540 are adapted with a consi stent
l6orientation to avoid the rotatable spreader. 17 18[0047]FI G 5B
illustrates a side view of the building structure 100 in accordance
with 19 one enbodi nent of the present invention. The buil ding
structure 100 conprises the 20 roof 500 and | ower floor 550. As
shown, when WO20BEKs drive up to the roof 500, theyPOUSEIENPEN030| ong
the driveway 520 and park at one of the | oading areas 530 for |oading
and 22 unl oadi ng contai ner. Wien the trucks are parked at the
| oadi ng/ unl oadi ng area 530, the 23 truck cab is covered under the
shed 535. Loadi ng/ unl oadi ng. operations are carrie

a5 o3

d t WO
2010/ 08778288/ I b B30T 1o 19on gPenings of teseqf 410 gfgtlﬁhatth%ﬁhqdrfés
fl i f th f. 110 of \FIG 1, t ed 535 2 id
Lt o et Pont el helhula8dioR! oRath iipol e PORGAGRuR BERPAGS b

OperatignS“R¥H§§@E§g&§%§%£ﬁééﬁHCk cab beneath it 4 5 [0048]1n anot her

enbodi nent, IS used as a platformon the driveway 520 6
for stagking containers thereon. FIG 5C shows a top plan view of the
| ower floor 550 in 7 accordance with one enbodi nent. The | ower fl oor

550 conpri pess]h dRileAbmBddiharesbhetssb it @kl Aph plafbhm GORE RS 520
war ehousi ng area 570 and a contai ner mai ntenance and 9handl i ng
sect i on658fr sfEhiéncantatneretheiens. Gt 5@ shdwaratiop alan Y@ df shegenarfbl 55080
parking area 10 with parking |ots, where the | oaded trucks are parked
there foér acouneswith aepetrdioest. The Pwer tan 650 crenprines atatamar grsaection
handling sectjon 580 is provided for carrying out
terminal 560, containers .warehousing area 570 and a container maintenance and
9 handling section 580. The container inspection terminal 560 is generally a parking area
10 with parking lots, where the loaded trucks are parked there for necessary inspections.
11  The container maintenance and handling section 580 is provided for carrying out
12 containers maintenance and repair, as required. The floor openings 540 of the roof 500
13 are situated at the container maintenance and handling section 580 that allows
14 overhead cranes to pickup containers from the lower floor 550 for stacking/storing on
15 the roof 500. When necessary, the containers can be stored temporary at the
16 containers warehousing area 570. Depending on the floor height, it is sufficient for the
17 " lower floor 650 to allow 2-3 tiers stack within the lower floor 550,
18
19  [0049]Referring back to FIG. 5C, loaded trucks are inspected and surveyed at the
20  container inspection terminal 560. The parking areas _pro;rided at the container
21  inspection terminal 560 shall ease up the traffic at peak periods. The containers that

22 require maintenance or repair can be sent to the container maintenance and handling

23 section 580. When necessary, the containers can be stored at the container

16



12 contai ners mai ntenance and repair, as required. The floor openings
540 of the roof 500 13are situated at the contai ner maintenance and
handl i ng section 580 that allows 14 overhead cranes to pickup
containers fromthe | ower floor 550 for stacking/storing on 15 the
roof 500. When necessary, the containers can be stored tenporary at
the 16 contai ners warehousi ng area 570. Depending on the fl oor
height, it is sufficient for the 17l ower floor 550 to allow 2-3 tiers
stack within the lower floor 550. 18 19 [0049] Referring back to FIG
5C, | oaded twocksosmws i nspected and surveyed at the 2BCTESRAVIAPHEN
i nspection term nal 560. The parking areas provided at the container
2li nspection termnal 560 shall ease up the traffic at peak peri ods.
The containers that 22 require maintenance or repair can be sent to
t he contai ner mai ntenance and handling 23 section 580. \Wen
necessat y, warhkousingt 2tea &8 apdier rensfersdetd e rople 5¢0b dirggtin dhroughyhe floor
2010/ 087784PCT/ SG2010/ 000030 1 war ehousi ng area 570 and/ or
t r ansf e? r eepenigs At0.-r oof 500 directly through the floor 2 openings
540. 3 4[0050]ft will be readily understood to those skilled in the
art, given the benefit of this 5disclosure, that the roof shall be
structured W thst and., wei gh f._stac 6 i me
pé?q;l}{“mi@é%%g@ Unl“%re&%lg gt%_%hose ks%ﬂeci g]atglg%éty ggglgth% %ﬂéﬁ.d@‘tﬁn?

necessa?y rrse trence 0 be reinforced

7 with getgl, ?eqqhﬁgthg QhorSFLEHY ANEURR RewiiRat Waght N stked MRded

container mar%%ou5|n control can take place indoors, and contai ner
trafficgang, shiQa@fn ROREER rérfdtcdifertd. The Afgh-rde Péichd Ay Wisa bk esimbredd t 0

reduce manpower required. 10 11 [0051] Operating and proper
account i ngwigf meenicRUMAG Sorrafty &rel gﬂ@reﬂmﬁia_)g.e e, then caritainer warehousing
é control can take plz_ace.indoors, and container traffic and storage control can be at least
9 partially automated to reduce manpower required.
10
11 [0051]0pérating and proper accounting of containers require good management in the
12 area of accounting and systematic stacking and identification of boxes. Trained
13 personnel including drivers, technicians and good computer management system will be
14 required to ensure efficiency, safety and fast movement. Costing for boxes depends
15 upon quantity, 'space required in TEUs, handiing in and out charges, inspection,
16 maintenance and repairs and other lifting charges.
17 .
18 [OOSZ]FIG. 6A illustrates another alternative erpbodiment with a building structure 600
19 similar to that of the FIG. 1. The building structure 600 comprises a multi-storey
20 structure 620 having a roof 610, one or more shipping contair;er handling equipment.
21  The shipping container handling equipment may include forklifts 613, lifters 618,

22 overhead cranes 614 and the like adapted for lifting and transporting containers 601 on

23 the roof 610. The lifter 618 is adapted to lift cargo containers between the ground fevel
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12 area of accounting and systematic stacking and identification of
boxes. Trained 13 personnel including drivers, technicians and good
conput er nmanagenent systemw || be 14 required to ensure efficiency,
safety and fast novenment. Costing for boxes depends 15upon quantity,
space required in TEUs, handling in and out charges, inspection, 16
mai nt enance and repairs and other lifting charges. 17 18[ 0052}FI G 6A
illustrates another alternative enbodi nent with a building structure

600 19sim | ag, opAt, of the FIG 1. The building strygt Q08
conprises a nﬁ%tlgstorey 20 structure 620 having a roo ?I%%ﬁm on g or

nmor e shi ppi ng contai ner handling equi prent 21The shi ppi ng cont ai ner
handl i ng equi prent may include forklifts 613, lifters 618, 22
overhead cranes 614 and the |ike adapted for |ifting and transporting

cont ai NQr s oHfd bANiIgStrhBEre @0fan8 1 rogﬁ'@lﬁl 'Astsﬁﬁwr@%a—'IGSfS@(iﬁé)ﬁf%FiS{é)s Lhft

cargo containers between the ground | evel

2010/ 08727 844é-0REEONRBN QR0 ekOhd bilrerdiiibhelbing osﬂné%nmgasﬁ%r@@do fdre
roof 610. As shown in FIG 6A the lifter 618 is an 2 overhead crane

whi ch cén eixkiegndp dhet cdntadmare frem sthetl grodifd tevel. Ducd then@n@inetsCard niged @OthEor
3pi cking up the containers fromthe ground | evel. Once the containers
are |iftedraobbihdhey qapdk pesekrd arhieyihe shipding Eatded handliog eqlisnarhicppfang
cont ai ner handlln? equi pment 615 for 5 appropriately stacking on the
roof t op56169pf%1@ % fackingritnathe éqaftop F&0-¢ WhB@ thecrpatainegharg (@ be lnaded oriRs,

t hey ar pic ed fron1t e stacks thr h t he shi ppi ng caont ai ner
handlin "85 V%ie'c 0P FOTR st 7tee Hgouaiibe shibming %'“%&a"d"“g

fii T S %@ﬂn@gcogtaﬁne? B
Lo oty LAE e g etk ool b, SOBLLBS S
for probveciridrg dbmde Keéélatb':‘drfré @PMo the rooftop to load/unload the containers. Similarly,
10 sheds (not shown) may be provided as a safety measure for protecting truck cabs from
11 fallen container. The lifter 618 may be a hydraulic lifter, for example.
12
13 [0053]In an alternative embodiment as shown in FIG. 6B, the building structure 600 may
14 comprise vertically in-lined floor openings 619 at each intermediate floor of the multi-
15  storey structure 620 that form a path or shaft (when enclosed) in the building structure
16 600. With the lifter 618 installed directly above the floor openings, the containers may
17 be_. lifted to the rooftop 610 from the ground level through the floor openings.
18
19 [0054] The ramp 105 of FIG. 2 optionally may be connected as part of the building

20  structure 600. If a ramp is not used, further land space may be'éaved.

21
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lifallen container. The lifter 618 nay be a hydraulic lifter, for
exanple. 12 13[0053] In an alternative enbodi nent as shown in FIG
6B, the building structure 600 nmay 14conprise vertically in-Ilined

fl oor openings 619 at each internediate floor of the nmulti- 15 storey
structure 620 that forma path or shaft (when enclosed) in the

buil ding structure 16600. Wth the lifter 618 installed directly
above the floor openings, the containers may 17be lifted to the
rooftop 610 fromthe ground | evel through the floor enin 18 19
[0054] The r #0857 FIG 2 optionally may be connegFgﬁcﬁ@’Ob@?ﬂt of
the building 20 structure 600. If a ranmp is not used, further |and
space may be saved. 21 WO 2010/087784PCT/862010/000030 1[ 0055] The
present invention has enhanced Iand pIot rati o, and addressed the

f b h e
oo besa e PR GepBRSRBAP Do Bl S el ST e
d t 4 t
R t;oﬁ;enﬁﬁgma%o:sﬁ&hw L S g,
vari ous 3modbhd &ldr Hithd cBRtdinkl fpsisand ot her al ternative embodi ments

7are possible without departing fromthe true scope and spirit of the
inventi@a. The 8 enbodi nents di scussed were chosen and described to

provi de the best illustration of 9 the principles of the invention
and i ts spr {O66]Fadm #epbiegaitg dicibsird drex datilee dedatiptionrng cafainldnmdianss; i
skill in the art to use the invention in various enbodi nents and with

var i ous 611mildiefapeanenidhat vasousmeodifigatiopd, additivhreandlanther eliéraative smbodiments
contenplated Al'l such nodifications

.are possible without departing from the true scope and spirit of the invention. The

8 embodiments discussed were chosen and described to provide the best illustration of

9 the principles of the invention and its practical application to thereby enable one of

10 ordinary skill in the art to use the invention in various embodiments and with various

11 modifications as are suited to the particular use contemplated. All such modifications

12 and varations are within the scope of the invention as determined by the appended

13 claims when interpreted in accordance with the breadth to which they are fairly, legally,

14 and equitably entitled.
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12 and variations are within the scope of the invention as determ ned
by the appended 13cl ains when interpreted in accordance with the
bréadth to which they are fairly, legally, 14and equitably entitl ed.
Clains 1. A building structure positjaned on ground, conprising, in
conbi nati on: a roof having a t 0f"8\% face, the top surface
adapted to store shipping containers, wherein at |east two shipping
containers are stacked on top of one another on the top surface; a
ranp thht op@rmailding strecturepositioned pogrotnd (camprisogdn cembisation:t wo

fl b th t . 00f d t X
Shi ppi o, cort APHITaViR artPR G Baae e P kAR Aot o mord SHIEN ace.
wher ei nodriginahd, Righér@irt 8Dleak Vo @ﬁggldgr@arﬂambmra stagkedaptteg dfoneove

t he shi ppi ng containers onto and f of the roof. 2. The building
st r uct Laretbér oh drertap skéaes;n t he roof defines an opening | arge enough

to all ow one_of t hi ppi,.Ng,.C I en the roof and
the at |east® B?prHﬁBg?pg'%ﬁ’vghl‘hcg’%glc{é%%grbg({re)ﬁ@t% ucfr gbo "claim1 further
conpri si ng aaflagast o Abbrelbencatintie Wobapdtdboveahé .grodnd;Tared bui | di ng

structure of claim3 wherein the barrier is one of a netal  cl aﬁldi ng,
a wal | and aaipast ermehipping coriaing headling savipeigntds prownted ppihe to

wher ei a St . shi b pg: i L RO i i '
xt endar st befemitn8 Wysting Bt Nl SeieifisSRIApRERRS midte the
| east aMipping REIntEnecnbrtoreTd difoithenmoéqui pment to-lift shipping

containers up to.and off of the roof. 6. The building structure of
clains 1 or 5 wherein the at |east one shipping container handling

equi pmeat i St BURARg strlctiB TR WheFdiRURE ¥H6F AfirklstiTbpeMingnaige
the crane is novable”along the top surface of the roof. 8. The
bui | di.rencsighutotaliosr ohe off hershipping ®niaises 1o pass betwasisthegaef shd e Ay

least one floor.

3. The building structure of claim 1 further comprising a barrier which extends

above the roof.

4. The building structure of claim 3 wherein the barrier is one of a metal

cladding, a wall and a wire fence.

5. The building structure of claim 1 wherein the at least one shipping container
handling equipment is extendable over a side of the building structure, allowing the
at least one shipping container handling equipment to lift shipping containers up to

and off of the roof.

6. The building structure of claims 1 or 5 wherein the at least one shipping

container handling equipment is a crane.

7. The building structure of claim 6 wherein the crane is movable along the top

~surface of the roof.

8. The building structure of claims 1 or 5 wherein the at least one shipping
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cont ai per handling equipnent is one of a lifter, forklift and a reach
stacker. 9. The building structure of claim21 wherein the shipping
cont ai ner handling equi pnent has a |l oad carrying capacity of at | east

2l so_ oparataiges tredineq dhMbgt o 45e bt £ ifler Folifhgly Beiglabier o !

bui | di ng structure of claim1l1 further conprising a truck on the roof,
whi ch accesses the roof using the ranp, wherein the at |east one

shi ppi n@ contleawwlldi@ﬁtéthﬁ@lf‘é@ﬁPW 1tWh§r%Hfﬁ shipprasnrBames fasgling
: t f. 12. Th
but | ai nELRTER e Bio4f kaithd cepBelyBr Stisa8CSn 80l 2% Ty

one of: the roof and at | east one of the floors; and at | east one of

the floors and anot her of the floors; ndt ace is adapted to
al | ow cdfk ai Adie byilding stryctysa of elairg Jgw! erel@{h B ?%P %?ﬁﬁ!i’ur e

of clai %hﬁe(‘é@ﬁrﬁ'tﬂe%f‘eaﬁi\%ﬂ% rd he top surface receives at |east
I'n

one of a contal ner enance and handling facility and a contai ner
i nspection faC| I i ty 14. The building structure of clains 12 or

wherein the ef i nes at eneral poffice ace .
war ehoudd- an ﬁ’é?%fstrt'ﬁ't':l'ﬂ%f’ Efmgp‘i@ger CQEPNeiRg %ﬁpplangtﬁgtrpafctvﬁ'p@
of cl ai %‘c&eéégstt’h%rroﬁf[}?irlgsthégaﬂnﬁaWh%@elﬂQﬁe ﬁﬂiéé%ﬂbﬁé sh Jﬁﬁﬁ? cohfaindihe
bui | di ng structure o wherein the | oad ing unl oadi ng

areas ahangling equipmentris edepteshtosunioad shipping cqntemmﬁ ffﬂﬁhtjles’tr\d@tpmoethe
of clai %91 '\Qtlg)er ei the hi ppi ng containers are arranged on the top

surface %‘6‘?8 th.an owner of the at |east one shi pping
cont ai ner. 18. The bui l di ng structure of claim1 wherein the

shi ppi ng contai ners are stackabl e at st nine shippin ers ]
P g i Betiing Straetics BLsi8irB (1 ARk AMPARBO gpafgeeﬁeﬁn%%t}mgne of:
containers e | east one twenty-foot
equi val ent uﬂf‘? ({kﬁ@daaﬁgégpoﬁfﬁﬁel%cﬁ% a?t ructure of claim1,

wherei n the sbigpet ogpeadthailoers amdtdhoﬂr@ret]thqﬂms @t a | oad carrying
capacity of at |east_ 24,000k e buil di ng)str cture of claim

2, wherein tﬁleﬁ?aﬁr‘%@s"t’dqm@déga#ﬂ‘gcﬂn P%rﬁ'é?lisnté’ 355 BEMIhg 1 arge

enough to all ow one of the shipping containers-to pass through. 22.
The building structure of claim1, wherein the shipping container
handl i ng3equfrbedmﬂdhtgss’fawbtdé&joﬁdﬂm|1Rng¢@’§Hbﬁhﬁ;5Rﬂced¥ thedep skFacenpt y

Compr | sTsERECRUEest ofior AtBRBheU GRS o d ndhafd ity e <!

st r uct uggnfsdrtihgp@tlioptagiligund conpri sing, in conbination:

14. The building structure of claims 12 or 13 wherein the space defines at least

one of a general office space, a warehouse and a general industrial space.

15.  The building structure of claim 1 further comprising loading and unloading

areas.

| 16.  The building structure of claim 15 wherein the loading and unloading areas

are positioned on the top surface.

17. The building structure of claim 1 wherein the shipping containers are arranged
on the top surface in accordance with an owner of the at least one shipping

container,
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a roof, having a top surface, the top-surface adapted to store

shi ppi ng containers, wherein at |east two shipping containers are
stacked on top of one another on the top surface; a ranp that
operatively connects the roof to the ground at least two floors
beneath the roof and above the east . one

a d
b1 b1 ng Wont depulinG HHgtue of S 1 HBBriRds AhiPRing B3 GITS e
wher o i ey SBIOB! RAsE AAHFHnERALRERghpTet | s adapted to | oad

andfunl o] pplrng containers onto and the top surface of the
r oof .

19.  The building structure of claim 1, wherein the shipping containers each have a
cargo capacity of at least one twenty-foot equivalent unit (TEU).

i . i
20.  The building structure of claim 1, wherein the shipping container handling

equipment has a load carrying capacity of at least 24,000 kg.

21.  The building structure of claim 2, wherein the at least one of the floors defines
an o'pening large enough ﬂo allow one of the shipping containers to pass through.

[ ,
22. The building structure of clairm 1, wherein the shipping container handling
eéuiﬁment'has a load carrying capacity of at least one empty shipping container.

23. The building structure of claim 1 further comprising a_shelter positioned over

the roof.

24. A building structure positioned on ground comprising, in eombination:

a roof having a top surface, the top surface adapted to store shipping
containers, wherein at least two shipping containers are stacked on top of one
another on the top surface; : '

a ramp that operati\;rely connects the roof to the ground;

at least two floors beneath the reof and above the ground; and

at least one shlppmg contalner handling equment mounted on the top
surface, wherein the sh[pp.mg container handling eq_u1pment is adapted to load and |

unload shipping containers onto and off the top surface of the roof;,

22



