WO 2010/ 087784PCT/ SG2010/ 000030 1Cont ai ner Depot 2FI ELD OF THE | NVENTION 3
4[ 0001] The present invention relates to a building structure for storing
cont ai nerwg 2arhs3msar e particularly to a buil di ng struct ece/scawviorngooao r oof . 6
7BACKGROUND OF THE I NVENTION 8 9 [0002] Size of cargo/ shipping containers
(herein after sonetines referred to as 10 "containers") is often expressed
by a twenty-foot equivalent unit (TEU) term The TEU 11lis an inexact unit
of cargo capacity often used to describe the capacity of container 12 ships
and container termnals. One T ntaln generally 20" (6.1m x

8 (2.4m) x 138.5 feet (2.6 m Eﬁ@ﬂ tnem Rodth, Wx height, H in size. A
TEU i s based on the volune 14 of a 20-foot |ong internndal container, a
stapdard-si zed metal box whi gl GRBPRHERVENTIEN ansferred between

di fferent nodes of transportarTUﬁ——SUCﬁ—as—é%rps; trains and trucks. 16

Whi Le the TEU is not itself a measure of mass, sonme conclusions can be
drawn about 17 the maxi num mass that a TEU can represent. The naxinmum gross

massg f f oot ¢ar go nta ner 24, Q00 ki | ograns
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maxi_nmum anount of cargo per TEU is reduced to 20 apprOX| mately 21, 600

Ki | égréﬂ%’e(p@gt,'%g@mf ﬁ?)a byiding siragiurg hanjrea yoefoot , " heavy test ed" cont ai ners
are avail abl e for heavy goods such as 23 heavy nachinery. These contai ners
al | 8w a maxi num wei ght of 67, 200 pounds (30, 500

7 : BACKGROUND OF THE INVENTION

8 ‘

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 inexact unit of cargo capacity often used to describe the 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 trucks.
16  While the TEU is not itself a measure of mass, some conclusions can 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 amMoORRW@i™énsi on of 40" (12.2m) x 8' (2.4m) size RATEG2019/080050
5sonetinmes referred to as forty-foot equivalent unit (FEU). Regardless of
the size of 6 containers, each is generally limted to have a payl oad of
not much nore than 30 tons. 7 These contai ners are designed and

manuf actured according to Il CL standards for 8l oading and sealing intact

ar e ooy anebpl; font & a7Rceaiid Lm0 R fetasad I I BRAURG

105?ru gr()%g kt? w t hst and rough handling. The containers (| oaded or .
enpti ed) ar dften 11stacked on top of another for storing and warehousi ng.
12 13[ 0005] Containers can be owned by a shipper, a leasing lines, or a
carrier, for exanple. 14 Wen the goods are unl oaded fromthe containers,
the containers are stored for a future 15 shipnent. Common container depots
reqdi r d0pR4 e twe dtRlp hes arahafedimmrnsicingf 40°(653m) ai 862.4m) avizef whichaisdalso
stacking. This involves a |lot of manual intervention. The 17contai ner depot
al s6 r eguictiosesr parred dmdsniertyifeotaaqevaleni Lhit i(EEU).orRégardiessdf thel sizé of
18cutting, spray jet cleaning, painting and netal treatnment for the

conbai rehtainerd, ith BYPEIR IRAIdRi0RAGE apayRaH T Mos hliddmate Nt 3Pfond t h
common cont ai ner depot who 2lhandl es containers fromdifferent owners. The
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andling for reuse. Storage and handling of these
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) and
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 repair 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 containers 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. WO 2010/ 087784PCT/ S&010/ 000030 1

2[ 0007] Containers are normally stored in open spaces. Stackabl e hei ght of
cont ai ner¥O0i28103187 it ed by the equi pments used. Current E6HS&2MO00ISHot s may
be stacked up to 10 4 containers high. A 10 hectares area may acconmodate
10, 000 one TEU containers 5w th about 10 containers in a stack. Due to the
| arge 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
confai ner storage area usually occupies only about 60% of a total |and
8area of the container depot. The remaining 40% of the total land area is
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14 stack height, the nore difficult it would be to observe_as the container
st atki FENRAIETBAIAN oy 18fhackares @seatary aceqramogats, 18i08R. onanpEbherntaiases i ng
during lifting may cause a l6container to fall resulting in serious

i nj bri eadthaabauat18ldonjeinars in 8[Bade] Daete Hielkerge siadiaidhenontaimieo atéickers, the
operations include survey, inspection and 19verification of the

i deft i huodieroof obntaimet atackers. opEnatihg, @antiavees® naysiforctow\iead scaat teailees i20
depots carry out their surveying on public roads which results in heavy

traffi ¢he2yamy)ares toontsinerl $torsgjeCadanisually seeupiestshi @beit B0Y%Cotantbtal Maid
trucks -al ong the road : :

8 area of the container 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 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 time consuming. Many container
20 depots carry out their surveying on public roads which ;esults in heavy traffic
21 congestions. It is common to see up to 20 or more container trucks along the road

22 outside the Ioadihg/unloading container depot. Such traffic congestions not only block

23 out the road and cause traffic jams, it may potentially give rise to road safety issues.



22out si de the | oadi ng/ unl oadi ng cont ai ner depot. Such traffic congestions
not only block 23out the road and cause traffic jans, it may potentially
gi ve risevVPa0rg8dsdaf ety i ssues. WO 2010/ 087784PCT/ SGECH/SOGR00300080 2] 0010]
For container depots, therefore there is an existing need to enhance | and
plot 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 Si ngapore, Hong 5Kong, Shanghai etc., maintenance of a high |evel
of gafety, security and optinal storage 6is always a chal |l enge. 7 8SUMVARY
OF THE I NVENTION' 9 10[0011] In accordance with an aspect, a building

st ryct | j top.llsurface. the top surfac apt ed
o ot ol O IRREIrRATeF db A, W% rdrBa s b BE et oy EBaRee 14 pRAS!
one . fl ogr beneath the roof and.at |east one shippi ng caontajner handljng
13edui 6ﬂ@%aq§§Jﬁ U oFeRT e fqotRy ur"’f'}iﬁé? ‘T‘ng%ﬁi Eﬁ?rﬁ O'&QJntsa%%éra'Hgnté@fﬂﬁg
equipnent is 14 adapted to nove the shipping containers onto and off the
rooft. TONEFURHLNrE tRAIRMENEER 96 I gcarcscanskaxrensive. sueh asISinganayendeeg
detail ed description of 17various enbodinments it will be apparent to those
ski Pl edang. Bhanghai etgamairenanaesefra highilenat of safatyh sectrity and apitigrel starage
advance in the technol ogy of marketing products. 19Particularly significant
i n Ohi ds alwpyse ¢hallehge.potential the invention affords for providing a ‘

20bui I ding structure with a reduced footprint. Additional features and
advdnt ages of

8 - SUMMARY OF THE INVENTION

9

10 [0011] In accordance with an aspect, a building structure, comprises a roof having a top
11 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 various 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 featﬁ.‘res and advantages of
21  various embodiments will be better understood in view of the detailed description
22 provided below. |

23



21vari ous enbodi nents wll be better understood in view of the detailed
description 22provi ded bel ow. 23 WD 2010/ 087784PCT/ SG2010/ 000030 1BRI EF
DESCRI PTIVORSOOSDRAW NGS 2 [0013] FIG 1 illustrates aPE€EReatl0iog00sy de vi ew
of a building structure in accordance with 4 one enbodinent. 5 [0014]FIG 2
illustrates a top plan view of a roof. 7 80015] FIG 3 illustrates a top
plan view of a lower floor. 9 10[0016]FIG 4 is a close up view of a

| oadi ng/ unl oadi ng bay. 11 12 [0017]FIG 5Ais a top pl an vi ew of anot her

enbedi ment. 13 14 [0018f oNd &b view of the enbodi nment
of Fig. 5A. 15 16[0019] a Rﬁ:ﬁ R | oner floor of FIG
5B. ,17 18[0020] FIG 6Ais a schematic view of a building structure in
accordance wi t h anot her 19enbodi nent of the present invention.

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

4  one embodiment.
6 [0014]FIG. 2 illustrates 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. 5Ais a top pIanvview 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. 6A is a schematic view of a building 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



20 21[0021] FIG 6B is a schematic side view of a building structure in
accordance with yet 22 another enbodi ment of the present invention. 23 WO
2010/ 087 ARON/BE3310/ 000030 1[0022] It shoul d be under £CHEHEG2010QP0080e
appended drawi ngs are not necessarily to scale, 2presenting a somewhat
simplified representation of various features illustrative of the basic
principles of the invention. The specific design features of the building
structure as 4disclosed here, including, for exanple the specific

di WHS'M]WSHO% b&Bhde do'd {5t e %ﬁ&éd" Fiavhﬂ atdn éc%@s td gadiar
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i nt ended app I cation an use enviro | d a urFs Joth
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t hi ckened, 8for ex r clarit f |IIutrat|o eferences to

i r dot PoCAREdRE B Br i ventos T ehdifh desion ekiies & e puidite Sidore as
or| entation illustrated in the dravm ngs. .10 11DETAI LED DESCRI PTI ON OF
CERTAI % \heERmaCluding; i eaample. thespecifidinamsionstofitee rarsswilldie | 1 ed i n
the art, that is, to those who have know edge 14or experience in this
fiefd, dettminachip Rask buthecrastieular iptrnsiet|application andiseeriranmeant &Sertdindapt ed
to store containers on its roof disclosed here. The followi ng detail ed

di séus $¢eaturessfthe diustratedantzodimestst eatelress entargedioo diistentéd relativie tol | ust r at e
the general principles of the 17invention with reference to a buil ding

st r dct otreradapelpgprovids ichyae updetstartig 10 paiticalar ohin fehBbS eiayaidiaikenat s
suitable for other applications will be apparent to those skilled in the

8 for example, for clarity of illustration. All references to direction and position, unless

9 otherwise indicated, refer to the orientation illustrated 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 principlés 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



19art given the benefit of this disclosure. 20 21[ 0024] The present

i nvention provides a building structure with a roof is used for 22

car go/ shiywpi2n/osomsai ners storage. This all ows for enhamcedckemmoamsage as
the I ower WO 2010/ 087784PCT/ SG2010/ 000030 1l evels could be used for

unl oading / | oading and storage of containers and other uses as 2descri bed
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 nay al so have

I di t
| 029, "ot AU 815 o B U S e SRR A e
7roght The .nunber of flo in the building structure can be limted by the

hei d§?‘érétfer thrgﬂtefﬂﬁ@g&‘fl B the relevant authorities or other practical
tations. 9 10 [0026] The top surface woul d al so have at | east one

Shl pi ng contai ner handling 1lequipment nounted on it. The shipping

contai ner handling equipnent is adapted to 12nove the shipping containers

ont atﬁQPQﬁ]ThQ)foqfﬂé?Sr@dﬁp sufece tandpthisgtaposirfdaeeis adapiéd te sikie egoiginest can

be, for exanple, a crane. This crane can be an overhead crane and can 14be

novabl dhiedok sarfdcé orayhalad drage tideding 6 Linloadiredatiens oThé buiding atractutdevosid ppi ng

cont ai ner 15handling equi pnent can also be a lifter, forklift or a reach

st a6kemlsoohave ablebsnané Good Gridhiesrewf thefdovotid PRI A1JesQ R 6T BErRatH b
equi prent can have a |oad carrying capacity 17of at |east one enpty

contai pedf, Thle atimbensdf fdbr9GRKthe ‘bﬁlldihQ'ﬁﬂﬁﬂur@ocgﬁooekgﬁmlfgﬁeb?nhgphéi ht
18cont ai ner handl i ng equi pnment can al so be extendabl e over side of the
bui § di Rektriction 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 mer 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 lift 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



19structure, thereby allow ng the shipping container handling equipnent to

lift containers 20up to and off the roof. 21 22 [0027] The roof can al so

have an openthrigs7/Bae openi ng can be | arge enough to al | ®aT8G26O®NEE0 Ner to

pass fromthe roof to an adjacent floor. The adjacent floor and any ot her

WO 2010/ 087784PCT/ SG2010/ 000030 1l ower floors can al so have sim |l ar

openi ngs, thereby allowing a crane to | ower a 2contai ner through the

adj acent floor or any other | ower floor. There can be allotted 3parking

spages for carrier truc %Farr r trucks Ere tru ks t hat traqs por t

contai Ve TR £AQASQ 8rV E'”E'IQB RFEINGS; 1} e'ierbéfcﬂl WNGe? FPPL)IO0; IOWEREA | ower

roors These all otted parking 5spaces can optionally correspond vertlcally
LR ojsoRiarR Browgt e @iacenbapor oueRy( diler Bl Soarnese cant b rmlptied

handlrng equi pment can |lift the containers directly off or onto the

7cabr i @arkingskacesjor icarrigr ityuckakeariemteuckerare drucks thatgranspopoktainers, and

allotted parking 8 space, the opening in the above fl oor does not extend to

t he4t r inake catruckHeals eyheré ¢he trucik déder sits) irc the loevepiflobec tTdeserallbtied aeking of a

falling container. 10 11[ 0028] The building structure can al so have barriers

whi sh ephesscaboptohdlly cartdspont &egtichily aithi spehimgobe dsuvesicopsich thiat €
fences, walls, netal claddings, or a conbination of 13these, to prevent

congai fies §hrpﬁmgl ¢diﬂa.hépﬁaﬁdrrhgrmquvrﬁﬁémranqﬁmretd&ﬁne@@r&bﬂyrdfﬁdr%rﬁ@%éi 14
start fromthe base of the roof, and then extend upwards, or fromthe
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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 vr/hiAch extend above thé 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 certain height above the ground, or a combination of both, so long as it reduces the risk
16  of containers toppling.

17

18  [0029]The building structure can also have a ramp which connects the lower floors to
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 oxample, a circular ramp
21  and may be one-way or two-way. Preferably, a private road leading towards the ramp,

| 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



18 [0029] The buil ding structure can al so have a ranmp which connects the

| ower floors to 19 each other and to the roof. The ranp allows carrier
trucks tovacewys7®¢ery | evel 20 including any | ower fl o@€T&6A010NB008G0Of. 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 woul d easily acconmpdate 23nore
than 40 container trucks at any one time. The shipping contai ner handling
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4[ 0Q30] 0 .o may al |l ow contai ner trucks to pass through the

bui diﬁgqﬁ bﬁ%ﬁ%?é&m§&§r0n1one end to the other. The |ower floors can al so
have a contai ner mai ntenance and 6handling facility. The | ower floor can
al so have a container inspection facility. Having the 7container inspection
facility away fromthe road side &nany contai ner depots still 8practice
conttai dé%%g‘aaw%'oafs MRY alleyrostaivgr trugksde Pash hrpuglk ther builsingstregture,
surveyors 9involved in traffic related accidents on public roads and al |l ow
f or 5f adtasn onaendrte dhelother.1 Do lovear floors earc Riso Eviesa eanthider swintename and
congestions on public roads and rel ated road llsafety hazards. Containers

t hat hdandienfaciisp déeddwer Bpai capdalsahdven contdieer ingrediion I2siltandaeng ¢ioe by

t he shi ppi ng contai ner handling equi pnent through the openings to the
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and/ or a general 14industrial space. Alternatively, the container

mai gt erpamm%@a&%mewhg%ﬂthél@ﬁd iyéuie)areaﬁé@élw ASK of BSREGfHEr YUri&iford | LY

may be housed on the building roof.
9 involved in traffic related accidents on public roads and allow for faster turnaround of

ng
e. 3

10  container trucks. This would reduce traffic congestions on public roads and related road
11  safety hazards. Containers_that had been inspected, repaired, and/or 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 [QO31]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  and can be stacked up to twénty or thirty containers high. The container can have a
20  cargo capacity of at least one twenty-foot equivalent unit (TEU).J
21 |

22 [0032JFIG. 1 illustrates 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-



17 [0031 ] The containers can be arranged on the top surface in accordance
with the owner 18of the container. The containers can be stacked,
pr ef er ablWO1WBABE ni ne contai ners high 19 and can be ZLAGKAIOPIBH t wenty
or thirty containers high. The container can have a 20cargo capacity of at

| east one twenty-foot equivalent unit (TEU). 21 22[0032]FIG 1 illustr _
a schematic side view of a building structure 100 in accordance 23with one
enbodi ment of the present invention. The building structure 100 is a nulti-
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Addi tional floors between the ground floor 130 and 8l ower floor 120 may
opt P onadintepanes @nddeandlimgl tacllifes 3avhledding/unipading bay.cohheailogers stomieshe
roof 110 follows generally the container 1lstandards provided under 11
r egal ainaudes a geundrfionir 180swhich canaekeide on defipe gbnéil-purddseroffidd spaveshe
storage space on the roof 110. The rows of stacked containers are
13pdsi ihioke thageinelude! warbioassk. ngddiohBE flesvsesstwebn thedgrodnd tder M8efarkl0 is
shown with 14 overhead cranes 114 for | oadi ng/unl oadi ng the containers :

ont @/ f iqwertfider Lo @Sy optonally be provided.

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

[0033]Warehousing of the containers on the roof 110 follows generally the container
standards provided under IICL regulations. The containers are stacked on top of
another within the storage space on the roof 110. The rows of stacked containers are
positioned generally according to the owners. In Fig. 1, the roof 110 is shown with

overhead cranes 114 for loading/unloading the containers onto/from the trucks.

[0034]The roof 110 includes high-rfse fences 112 to fence in the storage space.
Pr_eferably, the high-rise fences 112 are at least more than 9 containers height. The
high-rise fences 112 provide wind resistance and prevent accidental toppling of
containers. Height of high-rise fences may depend on the géographical location of the

building structure 100 and the intended number of containers to.be stacked.

[0035]When space is not a concern, nine or lesser containers in a stack would resuit in

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

10
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16[ 0034] The roof 110 includes high-rise fences 112 to fence in the storage
space. l1l7Preferably, the high-rise fences 112 are at |east nore than 9

cont ai nerwoheiogist7s4 The 18hi gh-rise fences 112 provi de wprow/SGesiogv@sce and
prevent accidental toppling of 19containers. Height of high-rise fences may
depend on the geographical |ocation of the 20building structure 100 and the
i ntended nunber of containers to be stacked. 21 22 [0035] When space i s not
a concern, nine or |lesser containers in a stack would result in

23syf fi Gl | d i gh-ri ences_nay, not, be

readi r SRR SRR M Tt Lo e s uBS s\ TR BrPRINY e ce.
t here | d be a need tQ increase the starage cgpacity by havjng_ 2hi gher
tie sﬁ@]% . t%’?FleStt"i]icE%er eev'%'pﬁg'i alSE! V\gﬁaﬁ; %ﬁ%‘gr gla'tlﬁ r@%ﬁ’f@ ftbﬁc %’?CG%-

3Ad anlggﬂeo‘usly, a bBi | di ng structure on 10 hectares | and, for exanple,
wouPd K¥vapiagepesly, peilding Skeetere aa 0hestaresdand; i exegiigavedd e abje frr
area of land or footprint as 5 conpared to the conventional ground storage
t echni qriRdde moprenthan 24 times| thwestarageroapacitf pehareaiidfdiand et fagtprinteas 00
can be used for other purposes, this further pronotes 7 space
ecohonicgatpiaped tavthecenryentional greand storage tenhnmesb e drtherhas tloptdwedrAedras t he
8trucks can line up within the building 100 (including the ranp 105) during

opebat iobrise Hildingcstrugtire 0@ daanbé ruieti for cangreptiiposss,atmis fErtirestonrRAss
safety hazards on public roads. 10 11]0036] In accordance with one

enbodi Bpate etborization.i MorbevEe shd Ldagé of $phtdl ciRIPeSturther bRtiRfARr Aefse W th
an alternative enbodi nent, the high-rise fences 112 are wire fences. 13In

yet gangiers cEAMAE! B Withint i bARfingt 1801 (hcRidind Y tdingabs$ duAng YpREARFHsON
with wire 14 fences. —
9  which will lighten traffic congestions and related road safety hazards on public roads.
10
11 [0036] 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 two-way

11



15 16[ 0037] I n accordance with an alternative enbodi ment, the roof 110 is
has a shelter such 17as a non-structural shelter to provide additional

prot ecti OMO 20/@BAB4cont ai ners stored 18t herei n. Non- st r BET(GA)10{080038 ed
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

flogrs, r i ; . -

2010/ o8BIt a8085 (BB RIer To RRM h ke MRS M EARY: Mg heye
in two i t aneo Al on he 2 [ ye of . the ra 5, there are
pat Anayt ote oh e BRI, Yooré R Relafary tPe 3] ¥atensletie BP11LS shoe
stogage areas 210 on the top surface of the roof 110, a 5 driveway 220 and
t he”l oadi ng/ unl oadi ng bay 230. The storage areas 210 can be laid 6 out
according to the size and owner of the containers. tionally, containers
wit A t HeOPIEIe? Alse shawst sleragenarasiinéi 0 oM the der cwriasgeafnibe faof Hiha i ng.
As the containers 8are handl ed by overhead cranes 114, the containers can
be &f f éeiveway 228tanckthe loadingbsdoaling bay 830y The statage areasal 10 kan dteotaitye
space. The driveway 220 is provided at the center 10 of the rooftop 110

wi th tloet atcordig tar thassizd @ngroswieded the cohtainers. Wptematly, ddmtaiderisweitiayhel 1220.
The driveway 220 joins to the pathway 106 that allows the trucks fromthe

ranp 123a6fe $ice dindviesdnie iodier @8 iseizkéd Qogdther FaphandihgC sl i ednthinerg oof
and the |l ower floors 13 have openings, and are sized such that the overhead
crage bidhaadleBDyovepiéat &Xahss 114, the containers can be effectively stacked in close
9 proxirﬁity 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 driveWay 220 joins to the pathway 106 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 overhead 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 rgducing truck waiting time and traffic congestion. In contrast, a container stacker must

18 remove containers from the outer stacks before being able to éccess 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 retri'éving the last c.ontainer,

21  whilst the overhead crane needs only to travel to the last row and remove 9 containers

22 before rétrieving the required last container.

23

12



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

17r educi MYO2P BRI ting tinme and traffic congestion. | RCESGRIIAH003¢
cont ai ner stacker nust 18renobve containers fromthe outer stacks before
being able to access the inner stack. 19 By way of exanple, to renove the
| ast container in a row of 9 deep and 10 hi gh, the 20contai ner stacker is
required to nove 89 containers before retrieving the | ast contai ner,

whi |;st rg@)@ﬁ szf% ?ﬂﬂgtrﬁfe%ng té}?ﬁ% ﬂ@wyofttﬂe I6R¥ Fhocﬁrodd] f RSt rggcé%aﬁggove 9

contai ners "2 ore retri ere U|re con ai ner.

2010/ 0 / 10/ 0 30 1[10041] FI .G |IIustrate an vie

the 1 v ARG SmEmtingsC ) %e afegﬁ"t '@&8%% sesoliet 1355328 i BRiiens 1St he.
present, i.nvention or 0 bU|It in a | ayout 3t hat

cor PesBNdLTRSPPRES Rhe 857 oToRg of SFOHE % Trplaweniber 128 ioldss ¢ devaway a
drivema 4 320, Ioadlng/unloadlng bays 330 a cont ai ner mai nt enance and
handl i mg0s&Rading{uniagdisghaysa33d e soRkINemBpiséenanset andrhaagdlirgs eectinme 340
driveway 320 is provided at the center of 6 the lower floor 120 with the

| oadi n@ndrA cadtiaingr izgpecia termieal itk dihecdriveniayt3aisqeroviddd At Hiae denteg of
section 340 and the container inspection section 350 situated at both sides

of & t Hee thwerdloay 13Q0WithTthe loading/walpadd@g hayisrg30t the bentpimehweaintéAénddand
allows trucks from9 the ranp 105 to drive into the lower floor 120. The

| oadi ngandlirmpdédtpnddts ad@ theatontaMes inspattch sectivn Ismeiaidied € both sides of
| oadi ng/ unl oadi ng bays 230. The | oadi ng/unl oadi ng bays 330 11incl ude

par i nghé aheewsr@tazgorTrfeSemNéwsmﬁ‘omé &thé)ﬁsﬂﬁww% 0¥ tHah I15R8 ftrubkO frof®

shown in 12FIG" 4, which is an enl arged vi ew of e | oadi ng/ unl oadi ng bay

23090f thd Gamg 163 lfbtd?‘?e into the lower floor 120. The loading/unloading bays 330 are
10  situated _right beneath the loading/unloading 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 roof. | |
17
18 '[0042]Operationally, a truck loaded with a container arrives at fhe building structure 100,
19 and drives through the ramp 105 and enters the lower floor 120 for inspections at
20 containér inspection terminal 350. When necessary, the c_onteﬁner 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



13parking lots of FIG 3 shown in phantom each opening is arranged to
offset fromthe 14 corresponding parking lot in a manner such that when a
truck 400wo=omenskmd on the 15parking lot, only the cont acmsG261bD00080 exposed
to the opening, while the truck's cab 410 16i s hi dden under the roof. 17
18[ 0042] Operationally, a truck | oaded with a container arrives at the

buil ding structure 100, 19 and drives through the ranp 105 and enters the

| ower floor 120 for inspections at 20 contai ner inspection termnal 350.

t h t 21 .0 th d
hangl i ng s@gj{ijl}hoer?t gﬁéﬁe?%@ﬂrml n g’ﬁ%nlj g{hgngérﬁgﬁgfﬁﬂ u%lﬂ&g Opfgmﬁn}raé@g{gﬁggﬁdgn
Once cont ai ner has passed the inspections, the

repairi

23 f?ruc |§P?JQJYEEW ﬁliorgg ﬁrﬁ?hé 1ot of the | oading/unloading bay 330. The
overhead crane WD 2010/ 087784PCT/ S&G010/ 000030 1114 mounted on the roof
1103pi cks up the container through the opening and stacks 2accordingly at

t he stora e area 210. 3 4[0043] Once the container is |lifted fromthe truck,
t he 4t r JERFIMcadhe cantaiper |sthf 10rd the treiglst the teusktcanumoveyawhy.s Itshookskise t he
driver need not be present and the work is done by 6 the shipping container
handl i mtedthabdering whis Enocess, thectinke rideidt motbeopresent amdithecwarieis dokkdby 8 9

[ 0044] The overhead cranes 114 can be electric operated type cranes, which
10 &dvdhe abippingl gontsiner hadiling dquipnsentavticle riaysShelnde liftee dwwehrad apeses 114

may 11linclude a trans | ancer system The building structure 100 i s adapted
to withguand
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 _withﬁ 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 of 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



12wei ghts 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
struct ur eVOQ010/4§7783 accordance with anot her enbodi ment &CTHSER019108SHt

i nvention. The roof 500 includes a 16storage 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 18contai ners,
preferably, it is arranged and nanaged in accordance with owners of the 19

cong ai i T, i i rovi. . of
Che' T oof! S0 IR B S and ol 898" CThe kheq 3Bt iEPLBlohOSEE0EH .-

t he,st ifuated at the t si des of .t he drivewa 0. The
| oadi nacaPedToE B arin R, huids G S g oo B lugeibg irepapiaitle. s

| oagli ng{ unl ing.of .the coptainers fromthe trucks are carrjied 23out al ong
t he’| ogﬁ?‘ﬁsgggg gad b%dfﬂ@% r8ﬁgedt HRICHES M&ﬂ%% theé{e/ﬁvwadaﬁﬁon\@ﬂa@ PSSP i s
laid WD 2010/ 087784PCT/ SG2010/ 000030 lout with a |loading |ot 534 and a
shefl 5852 lprded Hrirksheight fori allowing ipadgdnigucls fupass dkropghdhptdityevsy 520
protecting the trucks' cab while |oading and unloading the containers. The
3 shedwithgat disruptiensT he widthaffteel sheds 63 iseat least cataradofos atlaegtiirafeetnagk 520
wth a passage 4 of a |oaded truck height for allow ng | oaded truck to pass

t hr 6ughalp,heo that teevduck 2@bscan bébiddedi sTavpardsrthe Bnel of tthiehbuitingh eclathed o 535
is at least catered for a length of a truck 6 cab, so that the truck cab

can7bethu datap. ofTtvabdldinge tiendioof cpBaRingei 540 Rge prolidkdVlr tAlowildi@ctegy of
the building, the floor openings 540 are provided for allow ng access :

8beg wedstvidem theoiooP@B0adHl tHeeflddrasinehanral.8. hllowdr foord, SMNRIYf Q&K floor
Simlarly, each floor 9 opening 540 is sized for allow ng at 'l east one
cong ai BEénihg 528 ib isideddof BMWiAg 4? Y&ist bh@¥ontdherdh e KRS from a lower floor to
10  the roof.
11
12 [0046] Accordingly, the 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 alternative embodiment, the container storage
15 area, Ioading 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 drive“up to the roof 500, they
21 travel anng 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



11 12 [0046] Accordingly, the overhead crane may include a rotatable
spreader for allowi ng 1l3containers to be lifted through the fl oor openings
540 and sweckmdsdisaect|y at the storage 14 area 510 wi t IrQUISGao/000030
obstruction. In an alternative enbodi nent, the container storage 15 area,

| oadi ng 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 ;enmbpdi of. t.he esent, i pvention. The buildi ucgtyre 10

conpr | s@ghgﬁﬁéﬁoém%f t@%ﬁé’ﬁ@?ﬂ rORNYES %&B‘? roQf @@gﬁ'%e etﬂ?ee‘f%%ks
driye up tq the roof 500, they 21travel along the driveway 520 and park at
one%of p?ﬂ‘ég?%QEﬁtﬂ%t'oé‘rse@sth%@“ ksy driyersi dgringhine pagingdunieading awesatinss. bymen
the trucks are parked at the | oadi ng/unl oading area 530, the 23 truck cab
i s éovép¥arinthiertruckeabrhanestivit Loadi ng/ unl oadi ng operations are carried out
WO 2010/ 087784PCT/ SG2010/ 000030 l1lduring then. Simlar to that of the floor
opefti ngs of the roof 110 of FIG 1, the shed 535 2provides protections to
the trucks' drivers during the | oadi ng/unl oadi ng operations by 3covering

t he 5t r @048 nbarimtimeragrhbodinmént the GhéH|585qisalskdrasearipiatiormandn tHehdrivesgds2®B5 i s
used as a platformon the driveway 520 6 for stacking containers thereon.

FI G6 5@orsstavkingicomtpingraitherédv FIG. BaesHowsea téd prR1 VBSR of the/Iodes AbERBSE inM t h
one enbodi nent. The | ower floor 550 conprises a container inspection 8

t er m ngccH@@nce Rith dnEribdAnRAL UHNBWRF ASor55d &?ﬁpr?se%oi‘ééﬁtﬁrn'ér RbBERIANCE

and 9handl i ng section 580. The container i1nspection termnal 560 1s

gengr aldnniRalP36K Béhtaines 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 Iower floor 550 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;/ided 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



10 with parking lots, where the | oaded trucks are parked there for
necessary inspections. 11The contai ner nai ntenance and handling section 580
IS provi o0 2PWY08EBHr yi ng out 12contai ners nai nt enance aRE@TSERI0000036

requi red. The fl oor openings 540 of the roof 500 13are situated at the

cont ai ner mai ntenance and handling section 580 that allows 14 overhead
cranes to pickup containers fromthe [ ower floor 550 for stacking/storing
on 15 the roof 500. Wien necessary, the containers can be stored tenporary

at the i her e I i IhRJ 4: h of, height, it
PN e R b b i U G
Iovvfr foI QQr S%Q 18 19 [0049] Referring back to FIG 5C, | oaded trucks are

i nspect ed"ada sBrveyed at the 20contai ner inspection term nal 560. The
pargi ng areas provided at the container 21linspection term nal 560 shall

ease up the traffic at peak periods. The containers that 22 require

mai nt enance or repair can be sent to the contai ner maintenance and handling
23stct (P8 avill ngaieadiby adarsiood ipethosat willesy in bgnambegiven thel benefithef this
contai ner WD 2010/ 087784PCT/ SG2010/ 000030 1war ehousi ng area 570 and/ or

t r ahsf disclagutey that the obobeballiibee striigtuted daighithsitand maight2ofoptacked)doadidl 3
4[0050] It wll be readily understood to those skilled in the art, given the
benef i touthairtens svithchexelssanyrreinférbamentse Thedfigisfiak feheessinay alse ¢ réinforéddst and
wei ght of stacked | oaded 6 containers with necessary reinforcements. The

hi gh- ringte ekt esadding fdrssafbly a&d PbRECRAUétioh.t MISS! fle cdrgifbn Watsiousaigt ¥
and_noi se reduction. Al so, the container warehousing 8control can take
pl age cHRPAcan @RE Pl iRHBEYS, bhALbh@ih drati©hAd 8tdraGE ELohtraAANhS: &t Iehsast

-9 partially automated to reduce manpower required.

10

11 [0051]Operating 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, handling in and out charges, inspection,

16  maintenance and repairs and other lifting charges.

17

18 [0052]FIG. 6A illustrates another alternative embodiment 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 contaieer 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 level

17



9 partially automated to reduce manpower required. 10 11[ 0051] Operati ng and
proper accounting of containers require good nmanagenent in the 12 area of
account i NYOROW/08yBemati ¢ st acki ng and identification ofPCHELEEL0/01903) ned
13personnel including drivers, technicians and good computer nmanagenent
systemw || be 14 required to ensure efficiency, safety and fast novenent.
Costing for boxes depends 15upon quantity, space required in TEUs, handling
in and out charges, inspection, 16maintenance and repairs and other lifting

chanrge BSip kL t 10 [ : yment with
a bui| |ﬁ%’ggg‘ﬁﬂ%?g&%&Q%OG%SHr’ﬁt':‘@a?&?oﬁqtﬁhg% SR B EfRETEA e RBPEHS o
strycture 600 conprises a multi-storey 20 structiyre, 620 haying a _raqof 610,
onelﬂor %ﬁ’%Fhee ag’h?rﬁ‘ﬁ?ﬁﬂ"e%ﬁ?ﬁi %‘?”MHgFﬁOﬁQOE&ﬁ@[ﬁ@me byHgiRg §‘¥ff"5€’ir‘?1&0§offﬁf ai ner
handl i ng , equi nt include forklifts 613, lifters 618, 22 overhead

cr ages pg"fﬁbaHETFﬁ&OFF radEqse dBe raspund iet"iehgo%?dtherwﬁm$ AEe dBed 4o MR s 601
on 23the roof 610. The lifter 618 is adapted to |ift cargo containers

bet fteerfc®te! & thegan dedrassed oroteoihesshimirCTo e dranding equipmerti$ 16uUor di ng
structure 600 and the roof 610. As shown in FIG 6A the lifter 618 is an 2
ovePhe@ppraniate wistackingaon the eaftopud1(. r Whenntbe giotéaindrstdre thihd biadgd sintaict ur e
600 for 3picking up the containers fromthe ground | evel. Once the

conbai tlee frueks; théy aexipicked lup flomahé stddks thiveghdhe shippies sedtainer thantiieg
shi ppi ng contai ner handl i ng equi prent 615 for 5 appropriately stacking on

t he7r oehlipmdit B15V\bad tlhél%h%ﬁ@b@ﬁéﬁeﬁhan@Idequiﬁfn@ﬂd6¢5tﬂés§eé fHforh loveks,
they are picked up fromthe stacks through the shipping container handling

el S U g o1 S0 ANRG DIEoBOR, B
| 0agi NguBRY doAfdt Hedd8! dfivel BS to 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 bg 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';saved.

21
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9 trucks do not need to drive up to the rooftop to | oad/unload the
containers. Simlarly, 10 sheds (not shown) may be provided as a safety
measur e WO 2pHA8EWHI ng truck cabs from 11fall en cont ai n@CT/SHGRGL0[0D§BEr 618
may be a hydraulic lifter, for exanple. 12 13[0053]In an alternative
enbodi mrent as shown in FIG 6B, the building structure 600 may 1l14conprise
vertically in-lined floor openings 619 at each internediate floor of the
mul ti- 15storey structure 620 that forma path or shaft (when enclosed) in

the 1bU sgﬁhétp?égfénlﬂrrﬁ/ei‘wﬁérﬁ’ﬂas\é%gnéébel hi8( a?tﬁagah{i‘%h@ sggdﬂﬁ L%{ goove

t he fI peni ngs contarners na e F 00 S from

t he 2ar Y ou eni..ngs. The ra 05 of

H G2 ZQ%E?C. FiRogbiney it Harsc Bis SRPUPH Bpe o Ut ﬁﬁ%'wtgw"ﬁr&l

600, If i.s, ngt used, further |and space may be saved. 21 WD

2016/ Oé’f’%ézﬂﬂ%r%%‘gﬁpﬁmﬁeﬁﬂ%%] The present invention has enhanced | and
plot ratio, and addressed the issues of 2traffic congestion on public
roads. This invention could be used at, but is not linited to, 3ports

and/ or inland container depots. 4 5[0056] Fromthe foregoing disclosure and
det ai | de0HFepinghe (fmegblnceyﬁsmsure@bddiatmmgesctlpﬁowmﬁ ¢ertain empadiements hiat
various nodifications, additions and other alternative enbodi nents 7are
pos$i bivéll hietdppatend dpativiarings frodlificatiend, radelitions pndasttes glternativef erhbediengnt i on.
The 8 enbodi ments di scussed were chosen and described to provide the best

i |1 ast raa¢ ipwssible Nitheupdepartingeforaf thehBué ekl amd apfiiti dfSthr mEhticd. The

application to thereby enabl e one of
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 variations 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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10ordinary skill in the art to use the invention in various enbodi rents and
with various 1lnodifications as are suited to the particul ar use

cont enpl WOA010AI8F78¢uch nodi fications 12 and vari ati ons EEE/SGREW0ABHe scope
of the invention as determ ned by the appended 13cl ai ns when interpreted in
accordance with the breadth to which they are fairly, legally, 1l4and
equitably entitled. WD 2010/087784PCT/ SG2010/ 000030 1CLAI M5 31. A buil di ng
structure conprising, in conbination: 4a roof having a top surface, the top
surf{ace adapted to store shipping Ceﬂkﬁh ers; b5at |east one floor beneath
the roof; and 6at |east one shipping container handling equi pnent nounted
on the top surface, 7 wherein the shipping container handling equipnent is
adapted to nove the shipping 8containers onto and off of the roof. 9 10

2. The Quil di Structure of claiml wherein the roof defines an opening

| arge 11enoﬁgﬂMFWQﬁqqﬁﬂ"SﬁQ"HFmﬂﬁb"bﬂ?ﬁ@ﬁﬁ@P%ontainers to pass fromthe
roof to the at | east one 12floor. 13 143.The building structure of claim1l
further conBrPefhrying aien swfaceh thetopausiags adepisshte stere shirfing ecentainersthe

buil ding structure of claim3 wherein the barrier is one of a netal

cl afldi ng, aatlgaskene foat kengatretheaacfe and

6 at least one shipping container handling equipment mounted on the top surface,
7 wherein the shipping container handling equipment is adapted to move the shipping

8 Containers onto and off of the roof.

10 2. The building structure of claim 1 wherein the roof defines an opening large

11 enough to allow one of the shipping containers to pass from the roof to the at least one

12 floor.
13
14 3. The building structure of claim 1 further comprising a barrier which extends

15 above the roof.

16

17 4. The building structure of claim 3 wherein the barrier is one of a metal cladding, a
18  wall and a wire fence.

19

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

23 the roof.

20



19 205. The building structure of claim1 wherein the at |east one shipping
contai ner 2lhandling equi pnent is extendable over a side of the building
struct ur eyvoablosrtsg t he at 22| east one shi ppi ng cont ai necTisandioion@30

equi pnent to lift shipping containers up to and off 23the roof. WO

2010/ 087784PCT/ SG2010/ 000030 1 26. The building structure of clains 1 or 5
wherein the at | east one shipping contai ner 3handling equi pnent is a crane.
4 57.The building structure of claim®6 wherein the crane is novabl e al ong
the top roof. 6 78.The building structure of clains 1 or 5 wherein the at

| eadt one shi ppi ng cont ai ner 8handl i ng equi pnent is one of a lifter,
forklift and a reach stacker. 9 109. The buil ding structure of claiml
wherei Pt he @ﬁiwawg LuetuEe Q& Flaims d1argvhersiuinsatteast gee shinping eentaipeng
capacity of at |east 30,500 kg. 12 1310. The building structure of claiml
f ur Bherapghng pavingent isehgranRat i s operatively l4connected to the roof. 15
1611. The building structure of claim 10 wherein the ranp is al so
opedatively connected 17to the at |east one floor.

5 7. The building structure of claim 6 wherein the crane is movable along the top roof.
6
7 8. The building structure of claims 1 or 5 wherein the at least one shipping container

8 handling equipment is one of a lifter, forklift and a reach stacker.

10 9. The building structure of claim 1 wherein the shipping container handling
11 equipment has a load carrying capacity of at least 30,500 kg.

12

13 1’0. The building stfucture of claim 1 further comprising a ramp that is operatively
14  connected to the roof.

15

16 11.  The building structure of claim 10 wherein the rémp is also operatively connected
17  to the at least one floor.

18

19 12.  The building structure of claim 10 further comprising a truck on the roof, which

20  accesses the roof usi‘ng the ramp, wherein the at least one shipping container handling
21 equipment is adapted to unload shipping containers from the truck onto the top surface
22 of the roof.

23

21



18 1912. The building structure of claim10 further conprising a truck on
the roof, which 20 accesses the roof using the ranp, wherein the at | east
one shi ppVagIdBi@itner handl i ng 2lequi pnent i s adapted PETHOGROAIOHR) ppi ng
containers fromthe truck onto the top surface 22of the roof. 23 WO

2010/ 087784PCT/ SG2010/ 000030 113. The buil ding structure of claim11 further
conprising a space defined by one of: 2the roof and at | east one floor; and
3at | east one floor and another at |east one floor; and the space is

adapted.to L) ' ruck s _through. 5 614. The buil di ng
ot uPe o e S RlolRG of B R RESERhIGRY Arerie Bplpcd By Bk ™

7recei ves at, | east of ,a cqgntai ner mai ntenance and handling facility and
a cgnt ai nert“?ﬁ F@@Bai%#ﬁﬂeﬂ?ﬁf’% 4891015. The building structure of clains
13 or 14 wherein the space defines at |east gne 1lof a general office
space, a m@éﬁ%ﬁﬁé’rﬁ’nﬂp%[ Frchapaiher méileastione doric @ndithersprseTiicadaptediitag
structure of claim1l further conprising | oading and unl oadi ng areas. 14

151%. TiRéow fontRing tewakgde pess 8froegmi m 16 wherein the | oadi ng and unl oadi ng

areas are l6positioned on the top surface.
5

6 14.  The building structure of claim 13 wherein one of the space and the top surface
7 receives at least one of a container maintenance and handling facility and a container

8 inspection facility.

10 15.  The building structure of claims 13 or 14 wherein the space defines at least one
11 of a general office space, a warehouse and a general industrial space.

12

13 16.  The building structure of claim 1 further comprising loading and unloading areas.
14

15 17.  The building structure of claim 16 wherein the loading and unloading areas are
16  positioned on the top surface.

17

18 18.  The building structure of claim 1 further comprising at least one shipping
19  container.

20

21 19.  The building structure of claim 18 wherein the at least one shipping container is
22 arranged on the top surface in accordance with an owner of the at least one shipping

23  container.

22



17 1818. The building structure of claim1 further conprising at |east one
shi ppi ng 19contai ner. 20 2119. The building structure of claim 18 wherein
the at | ewmet2omms7mhi ppi ng container is 22 arranged on treTiSCRO®WOGEEE | N
accordance with an owner of the at |east one shipping 23container. WO
2010/ 087784PCT/ SG2010/ 000030 1 220. The building structure of claim18 or
claim 19 wherein the at |east one shipping 3container conprises a plurality
of shipping containers stackable at | east nine shipping 4containers high. 5
6 2§.The buil ding structure of any one of clains 18 to 20, wherein the at
| east one 7shi pping container has a cargo capacity of at |east one
twent y-f oot ivalent unit 8(TEU). 9 1022. The building structure of claim
&n e hff

1, wher@ln B $H st o flaim A8l 19 wéereindhe atdeash ongathirRiRg yi ng
capacity of at |east 24,000 kg. 12 1323.The building structure of claim 2,
whePei rFontinet careritresoh @lurpldty rof cdinnieg cantainere stackablel alr lgesteninaghippingl | ow
one of the shipping containers to pass through. 15 '

4  containers high.

5

6 21. The building structure of any one of claims 18 to 20, wherein the at least one

7 shipping container has a cargo capacity of at least one twenty-foot equivalent unit

8 (TEU).

10 22,  The building structure of claim 1, wherein the shipping container handling
11 equipment has a load carrying capacity of at least 24,000 kg.

12

13 23. The building structure of claim 2, wherein the at least one floor defines an
14 opening large enough to allow one of the shipping containers to pass through.

15 |

16 24. The building structure of claim 1, wherein the shipping container handling
17 equipment has a load carrying capacity of at least one empty shipping container.

18

19 25. The building structure of claim 1 further comprising a shelter positioned over the
20 roof.

21

22 26. A building structure comprising, in combination:

23 a roof having a top surface, the top surface adapted to store shipping containers;

23



1624. The building structure of claim1, wherein the shipping container
handl i ng 17 equi pnment has a |load carrying capacity of at |east one enpty
shi ppi ng wonoeiaserss 18 1925. The buil ding structure of clrairscofownazer
conprising a shelter positioned over the 20roof. 21 2226. A buil ding
structure conprising, in conbination: 23a roof having a top surface, the
top surface adapted to store shipping containers; WO
2010/ 087784PCT/ SG2010/ 000030 1at | east one floor beneath the roof; and 2at
| east one s ner ndI| gui prrent nmounted on the top surface,
3v\,hzr ein th%‘tgﬁ%sggi‘%ﬁo%f Ffrbﬁa effgﬂﬂ% ﬁg equi pnrent is adapted to | oad and
unl Bad 4shi p E)I n% cont %l ners onto and off the top surface of the roof. 5 6
at least one shipping container handling equipment mounted on the top surface,

3 wherein the shipping container handling equipment is adapted to load and unload

4  shipping containers onto and off the top surface of the roof.
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