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Anti - Sei sm c Rei nforcenent and Expansi on Met hod for
Buil ding and Anti-Seismcally Reinforced and Expanded
Bui | ding BACKGROUND OF THE | NVENTI ON 5 Techni ca
Field The present invention relates to an anti-seismc
rei nforcenent and expansion. nethod for building and
an anti-seismcally reinforced and expanded buil ding.
Par%iculaxl the present invention relates to an
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Description of the Related Art

In Japan, in 1960s and 1970s, many mid-rise apartment houses
were built to meet the increasing demand for housing due to a rapid
population growth in suburban areas.

Most of these apartment houses are so-called staircase type
apartment houses. These houses have outdoor staircases connecting to the
doorways of dwelling units facing each other.

The dwellers in such staircase type apartment houses are generally

ageing. These aged dwellers, especially those residing in upper stories,

~ have trouble in going up and down the stairs. Therefore there is a nced for

remodeling such apartment houses into barrier-free houses that are more

comfortable for elderly people.

However, such remodeling causes a lot of problems, for example,
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- dwgllgrs

dwel I ers of the apartnent houses usually need to nove
to a tenporary address while the apartnent houses are
renodel ed. In consideration to the above, there is a
proposed nethod for 5 renodeling an existing
staircase type apartnment house into a bal cony type
apartnent house wth passages extendi ng al ong one side
of the building. (See Japan Patent Publication

- vapbagrniHefl desolisen. dalhes amd chmsstiostésh cher eiln addition, the

advangggeously enabl es renodeling of an existing

sthe yipartment homsesouysallynhesd tbaimosaytot ypmporary
(ﬁpr)art nt 10 house having new y equi pped el evators

adgiress WRte dhe apartmerihpnsespierrenimleladuse. However ,
this_conventional nmethod is not intended to inprove
quak & rensideration t» thee aboker thered is sa aprapased t sypghod for
apar{érrent houses typically have a problemin V

FeRSRENE &4 ¥I5HEE Hhakgase tiirespattoradshawsecints cobalebny type
accor di Bg to t_gg former Japan national standard for

apAriment Bavss Wbl ragsagns piending whmoeee sife dfghe building.
sonetings, desired to increase the dwelling space (the

(S%u%nngf‘tw&‘?ﬁhﬁ‘t{ﬂﬂf VKAIH1L34P0/8ht house upon

re ling .th oyse. . However this nmethod cannot

s altmi)fﬁ‘ff a§ﬁ Wi@&a ﬂ@(’se%&: agvantagegusiyhenaltpe semeteling of an
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re elin 1 d-rise buildings, such as . . .
'h"‘gﬁ%‘?ﬁeﬂ%"” ee‘HBEP‘?n%mvasf%Wé the, gy egh Iremaining in the
ollddl 1 dings that neet the current national standard for
quake-resi stance of buildings and the buil dings

i R
qua%%afetsig%ﬁhcaoﬁﬁle thg Sﬁf@dﬁlagg; s%aircase type apartment houses
typically have a problem in quake-resistance because these houses were
built according to the former Japan national standard for quake-resistance
of buildings. |

Moreover, it is sometimes desired to increase the dwelling space (the
number of dwelling units) in the apartment house upon remodeling the
house. However this method cannot satisfy such need.

Accordingly, the object of the present invention is to provide an
anti'seismic reinforcement and expansion method for a building that
enables remodeling mid-rise buildings, such as staircase type apartment
houses, into high-rise buildings that meet the current national standard for
quake-resistance of buildings and the buildings remodeled according to the

method. This method also allows dwellers to keep living in the house while

the apartment house is remodeled.



SUMVARY OF THE | NVENTI ON Exanpl e enbodi nents of the
present invention seek to provide an anti- seismc
rei nforcenent and expansi on nethod for expandi ng and
renmodeling an existing md-rise building (1) into a
hi gh-rise building and the nmethod conprising the
steps of, providing new seismc isolation foundations
(5) for the high-rise building on the outer side of
exi sting foundations of the md-rise building (1),
AAMAR Y QF IBMENEQBer s (6) on said newly provided
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profigingi sipsat theSbeR (6f ok @diﬂ'fn@&%’! Pevigdd §didd iRithtfon foundations,
foundations is perfornmed by digging around said
foaning tewgivailig farisadat)y ose tir@xidtinkibigldiOoReH£he shiiSupport
around footings (9a) so as to increase the cross
- membtispraald aften sofd toee  dwetlingngoriek narac femddN Agsnvdnitling and
first aspect of the present invention, there is
repovingcadh stomy afithe seivsrgreundgiant «frtbe eeistingamit-eixe buiklimn with
nmethod for expanding and renodeling an existing
fe’#fQ!CmE§éls%IEHﬂﬂEﬁ fagndatipes &)-hi gh-ri se buil ding and the
met hod conprising . the steps of, providing new seismc
i sol Abf sHapplGraRRadiments geek e MmiPjHe ensatipgisnde mginfageement
he outer sjde _of the existing foundations of .the o
andcxpansion BEthpdifargexnsndirefnd gemedeigtr i FeRrg midigisg hpiding
new y pr.ovi ded, sej.smc,isolatjon foundations, formng .
Ol nebergesPOIlige Wheolm oY 3Bx oLt IFHYOBIE dxiggie pile

fo%f;(l\ié{??nlushié lpieﬁ%rnngedst%i/ glgirlulpgp a?cr)Ltlndeeﬁlig)g)gigtingagifeeflt’)ugﬁtignp and filling
concrete (18) around footings (9a) so as to increase the cross sectional arca of the
footings.

In accordance with a first aspect of the present invention, there is provided
an anti-seismic reinforcement and expansion method for expanding and remodeling
an existing mid-rise building into a high-rise building and the method comprising
the steps of, providing new seismic isolation foundations for the high-rise building
on the outer side of the existing foundations of the mid-rise building, providing
support members on said newly provided seismic isolation foundations, forming

new dwelling stories above the




stories are forned, dismantling and renoving the
above-ground part of said existing md-rise building

to forma space, |aying beans between said support
menbers in said space to formfloors for a second

story and stories above the second story are
constructed, providing a floor for a first story on

t he upper portion of existing pile foundations, and
providing new dwel | i ng spaces on said floors of said
exgire huildggowith uilizine sxid smpporhineembers.eeferdsaad pewt dwelling
the present_inventjon, there is provided an L
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dwelling stories are formed, dismantling and renoving

- préi€edUPP @hti-sibAld Rinfofceirhfl afK lefpadrdtbnMndthold SR RMpAHHiAY and
and renodeling remaining stories of said existing

reodblings® dxidtingi mRl-[Sc0byilddyg She ¥ highh@seebal@idLand the method
enbodi nents seek to provide a building

:comptising diesswpsalf] yrovidingnficwr sasinznisoletkpafodadatioys t foe aHigpsise
of, providing seismc isolation foundations (5) for a

buildigh onitbeolter $idé nfjedstingtunditions of the rofd-igecbuilding, providing
foundations of an existing md-rise building (1),

sugpoghvinemprys Pusstsk newle ptnwided(seismpniselalidn Saindatiens, forming new
i sol ation foundations, _and form ng new dwelling

dwelliggrsiories ogboysdhe exipngehyisding gvigupiiizing said suopert memhgys,
sai d su rt _nmenbers, wherein in said existing,

aftpy g ined gwﬂlalignﬁ?ﬂ%%ew 0. digmapihige andrie@9Vigecthe upper
renpdel ed sequentially and existin iJ e foundations

Stofigy R S e s g carbaallingr B g rories of
-aspe f.the, present invention, there is provided a

Salgﬁlgfsd%%%l%—ﬁl ??%lécﬁg%%}ggl tf%/’&?ré’r nforced and expanded by
the gie Q)?anq};le 85196’&191'th9 gk S %rovide a building anti-seismically

reinforced and expanded by the steps of, providing seismic isolation foundations (5)
for a high-rise building on the outer side of the foundations of an existing mid-rise
building (1), providing support members (6) on said seismic isolation foundations,
and forming new dwelling floors (10) above the existing building with utilizing
said support members, wherein in said existing mid-rise building, each above-
ground stories are remodeled sequentially and existing pile foundations (9) are

reinforced.




i sol ation foundations for a high-rise building on the
outer side of the foundations of an existing md-rise
bui | di ng, providing support nmenbers on said seisnc
isolation foundations, and form ng new dwelling

stories above the existing building with wutilizing
sai d support nenbers, wherein floors for the second
story and stories above the second story are forned

by |ayi ng beans between said support nmenbers in the
spacdneeedage nithdt hid asnechef thaaresaidnMention. feere is provided a
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utilizgy k48 esuppbitdhBEben, tWhere fRbrsSfdtah®fsecdrdestory and stories
foundations of an existing md-rise building,

.abprothedecundsuppaid foreed oy daying $aimls bo®@icsfisaidi mippal n@mbers
foundations, and form ng new dwel ling stories above

intthe spadestreatgd byudikwamtngianth rembling i the abavalgmupd patt of said
menbers, wherein upper stories of said existing

exptigg mMidertiggybritfling whereini & rfinor |fer) thndirst eteryeld provided above

. wherein each of remainjing stories is renodel ed. BRI EF
exisingRilpfoundaitmsTipd whewnNcy dydling srice istoraphen the dlears of

f e laongi tudi nal section of the building renodeled
eacjb@d{’]?j??’ay(# *H&FFY st step of the first enbodi ment of
the anti-seismc., reinfagrcenent d expansion method .
for BUPFEITRISe o¥ite 1 fg‘l‘@%eaﬁ?e‘ﬁtn eht’ Bﬁege Hvenuen, st?‘gre 15
SERRNRLE e Of. : P : o
R T T R
pro¥idgng defstlic GHPARMLBRAda86nd N6 a ﬂf%l}'l'—fis%eﬁlﬁmir&g P the outer side of
reinforcenent and expansion nethod for buildings of
the tfBgndaflb@SEMn &XIMBIBtrhdNise building, providing support members on said
seismic isolation foundations, and forming new dwelling stories above the existing
. building with utilizing said support members, wherein upper stories of said

existing mid-rise building are dismantled and removed and wherein each of

remaining stories is remodeled.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG 1 is a schematic view of the longitudinal section of the building
remodeled according to the first step of the first embodiment of the anti-seismic

reinforcement and expansion method for buildings of the present invention.
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5 FIG3 is a schematic view of the |ongitudina

section of the building renodeled according to the

third step of the first enbodi nent of the

anti-seismc reinforcenent and expansi on nethod for

bui |l dings of the present invention. FIG4 is a

schematic view of the | ongitudinal section of the

building 10 renodel ed according to the forth step of

t he fil6s? ieatsolematic vitwtdfehedohgitadisdlisection of the building

rei nforcenent and expansi on nethod for buil dings of
remipdelqsr asemdingivtentlicosecd dosbep wfatlac frantdmshodiawaf of the

t he | ongi tudi nal section of the building renodeled

angkedip@iiggreinioremnént tandstexpansionhenéthost fentindidings of the

the 15 anti-seismc reinforcenment and expansion
Pregamdavestionui | di ngs of the present invention. FIG 6

is a_schematic view of the |ongitudinal section of the

bui | BIGQP 1awmeekemntistvieny ofithedongibudiialfsectied of the building

acgorgi ng tq. the first enbodi nent of the present
rempgelsd; apcordingite the ghird speyi dntlé fires buibiodimgnt of the

ef ore . renpdel i ng according to the nethod of the
angfséé%ﬁ%c i'RERTGeaentrpedg expansipn p matbadofort batildingdiafgthe
he m dterm stage of the anti-seismc and

i n
prersépgflb‘feé’é%ht met hod for buildings according to the
25, FIG 9 is a top view of the

pre i.nventi on. C
ni ‘dmé 15 %@W% vigw pf thelg ned sectiyreofi the budding
S%ﬁ tic view of the IoEgitudi nal. section of the

reny ‘1%@ rﬂfcoé‘hlinﬁ g%et i fQiths stee obf thenditsk combodiment of the

erbodi.ment. f the anti-seism ¢ reinforcenent and
| antggglzf’%coﬁe QucEEers, apd ?’Eﬁ’*ﬁg%"%fmteﬁgo‘ﬂ)r ehuildings of the

Lovention. FIG 11 is a schematic view of the
preF%tgi{}i ﬁ&rg]ﬁ’élr section of the building

FIG 5 is a schematic view of the longitudinal section of the building
remodeled according to the fifth step of the first embodiment of the
anti-seismic reinforcement and expansion method for buildings of the

present invention.

FIG 6 is a schematic view of the longitudinal section of the building

- where existing piles are reinforced according to the first embodiment of the

present invention.

FIG 7 is a top view of the building before remodeling according to the
method of the present invention.

FIG 8 is a top view of the building in the midterm stage of the
anti-seismic and reinforcement method for buildings according to the
present invention.

FIG 9 is a top view of the mid-rise building after it is remodeled.

FIG 10 is a schematic view of the longitudinal section of the building
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in the second stage of the second enbodi nent of the
anti-seismc 5 reinforcenent and expansi on net hod for
bui | di ngs of the present invention. FIG 12 is a
schematic view of the |ongitudinal section of the
building in the third stage of the second enbodi nent
of the anti-seismc reinforcenent and expansi on
~nethod for buildings of the present invention. FIG 13
1nj st_ha! sitrenatage vobwiled sdvendonghbodiniadt sectihen ftitkbBRmic
building 10.. in the first stage of the third
regnfooetinnentt awd expensioh imsihiodnbe budidiigy eV resaffinvention.
expansi on nmet hod for buildings of the present
“i nvedtlGohl iski @lietnatic aiese bé thet lamgiielinal sédtn of the building
. longitudi nal section of the building in the second
ing thge sefondnestapé r of ethvodienend embiodemant i of eftemi :mti-seismic
rei nforcenment and expansi on nmethod for buil di ngs of
reifarqementand expandiomn methsd FESHRIIRH 8N {@he FrEsent invention.
PREFERRED EMBCDI MENTS Herei nafter, preferred
enboditrel#t i apschemeatanvievs of the longrteidifial seehiontofahd building
. € ans'pg met hod for buildings according to the
n ntae chpird; mhaga i oh g | sdsende sanbabhanitt lofr ¢her emtes¢ismic
.ﬁgf drawi ngs. 20 The present invention relates to the
relpiqrcgpeng andygspaaisia methpd fon keildugs oif the wiresernthingention.
to Qhﬁg gtorie to a high-rise bujld;gg Wi th six or
nor drilg & schematiqviepsef thei lonerydwal seotionofithebuilding
. gceardi to,the former national standard for
n alf‘aﬁé‘%r %ggg 4 ﬁg% thirdsympadimentyef thecantiseisnic reanforeament
egar di.ng quake-resi stance sign became effective.
anérﬁ %%Slﬂa@ﬁ@f?ﬂogefros kg wd ﬁre PEeSent Haverdioent
nat i standard for . qu -r.esi stance of buildings
it A4 TR GEBR A e e dRE U QAL soaah o A Building
. t.han orper one.,,The.present, invention relates .
ma g 0 ée{@ §né ﬁP"S&E r s ethsyi ‘EHS? g Rtwdpgat eHPUEIP“’r‘lgaPHéselsmlc
reif A9 of altnrf %xggﬁs‘f’i%?xtmethod for buildings of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, preferred embodiments of the anti-seismic
reinforcement and expansion method for buildings according to the present
invention will be described with reference to the drawings.

The present invention relates to the method for expanding a

mid-rise building with three to five stories to a high-rise building with six or

. more stories. The mid-rise building was constructed according to the

former national standard for quake-resistance of buildings before the
current law regarding quake-resistance design became effective. The
high-rise building will meet the current national standard for

quake-resistance of buildings which has higher requirement on
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invention. Hereinafter, the present invention will be
expl ained taking staircase 5 type apartnent houses as
an exanple of md-rise buildings. The present
invention is preferably inplenmented in a staircase

type apartnment house, though not Iimted to this.
Figs 1 to 5is a series of schematic views that shows

in sequence the processes of the first embodi nent of
quptkekeesigtaned dine theifofme£eABNt TABGreddnrRanti relates also

nmet hod according to the present invention. Fig. 7
toshohwsgh hsebbullding datonetédeusinghele ageoRsd NG ttBet Pesent
_present invention is carried out. Note that Fig. 7 is
mnyentognyvi ew of the first story (the story at the

ground level ). These drawi ngs show the exanple of a

i d- Hegeidaftdrathegpreistht fnwentickbwill beiegplainddaaking staircase

high-rise building with el even stories. However, the
typriabertioént bousdsess an éxwanpledef irdéd-rind bdildfhgel iThe Present
. high-rise building is not limted to these. Fig. 1
nvanrfiq ¢ prefarablyiisvdenfenttbe ini al staisendeutylpdi apaftigent house,

shown before being renodel ed according to the method
theytsh pet Hrdteshto thivention. The 20 mid-rise buil ding

(1) is a staircase type apartnent house w th outdoor
~ st ai Figaskte P4y alssaigisraf schenodiondyws(that showadh sequence the

dwelling unit (2). In the first step of the nethod
progesnsdphihe dinshembadiment of, gnakewesistmiceni@nfoobaieno and

foundations (5) for the high-rise building are pl aced

- expaRsiey mathed petordang tmshe presemtanvention m d-ri se

bui | ingifgtht the a series_ 25 of the new
f oundi8t i SREWE e hmilling befszedhiergethad agooeding todihegpresent
t.he enbodi nents of the present

. (See Fig. 8 In all _ .
m‘fé’ﬁg‘gﬂtl;?' gﬁ%‘ﬂ%% PBan cﬁp%ﬂ?ﬁti @8 18s pdep aaew ok she firsiateay (the

sto%?ét%ﬁjé) oor&ﬁ({}igevgbpport menbers (6) can have any

These drawings show the example of a mid-rise building with five
stories and a high-rise building with eleven stories. However, the number of
stories in the mid-rise building or in the high-rise building is not limited to
these.

Fig. 1 and Fig. 7 are views of the mid-rise building (1) shown before
being remodeled according to the method of the present invention. The
mid-rise building (1) is a staircase type apartment house with outdoor
staircases (4) leading to doorways (3) of each dwelling unit (2).
| In the first step of the method according to the present invention,
seismic isolation foundations (5) for the high-rise building are placed
outside the foundations of the existing mid-rise building so that the a series
of the new foundations surround the existing mid-rise building (See Fig. 8).

In all the embodiments of the present invention, seismic isolation
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known seismc isolation structure. Such seismc

i solation foundation (5) can be, for exanple, a

mul til ayer support which consists of a pair of netal

pl ates di sposed on the top and the bottom of the

foundation for connection 5 and a | am nation support

so called as "isolator" disposed between the netal

plates. In the |lam nation support, rubber sheet |ayers
foandatiehal(55heetl forayesForaing @hgﬁéﬁaiﬂé?ﬂ!)é’rsl &y 88l @ve any

Furt hernore viscous fluid can be occluded inside the
ki satsnoic isulpivn sfrakctwlet aiStichIsslamit NSolafibaCloundation (5)

resulting fromthe transformati on of the fluid. 10 In
caorhigrot exfumpie, e wmwlvihydmeniart ivalsich dhsidts bsh I%*fn@ of metal

support nmenbers (6) which work as pillars of the
plateghdispsedoen thié nep and thevbetdby: ektlenthivigationofrtdd@nection

top of the seismc isolation foundations (5). Then
andem b {mAtiar suppai dokalleders Ssglpturt digpdizedbet®ealBEnetal

the existing md-rise building (1) (See Fig. 2).
platesednt et Jamynatedn isugpart, onfbhardshidetolredy emd hgetal sheet

beans, new 15 dwelling stories (10) are formed above
layexs asg sdtergatingly ilamibatdddi nBuftherfee viscous Juidl Ban be

t he enbodi ment illustrated by the drawi ngs, the newy
ocqludes dinside | thendaminaiies cuppoxtorsi selstadhinishelashpinly effect

staory utilized as a shared space (10b) which all
respiiapEdrem dha togesfanationadithetfluidl eventh stori es

utiljzed as 20 dwel I i ng _spaces. However, in the

pr es@herdes e fetne mevwadwelling stosesd10hdirsatle swepdry members
After new

(©) BT WEr L pb mlare asheahegli siealidingisete wAmnedly extonding
frof e, E9m e sgiomia ‘oplacion fobmydationsele): hihesitame (1) are
SRR S LR
(Sed fFith.q%).neMt\ér ftﬁ%ﬂegy %(tet%grilge %1 Losofna%d ﬁ%gxqs E)‘%r tI?e beams, new
dwelling stories (10) are formed above the existing mid-rise building (1) (See
Fig. 3).

In the embodiment illustrated by the drawings, the newly formed
dwelling stories (10) consists of the sixth story utilized as a shared space
(10b) which all dwellers can use and seventh to eleventh stories utilized as
dwelling spaces. However, in the present invention, all the floors that are
newly formed may be used as dwelling spaces.

After new dwelling stories (10) are formed in such manner, dwellers
in the existing mid-rise building (1) move to the newly formed floors (10).
Then the existing mid-rise building (1) is remodeled story by story from top
to bottom (See Fig. 4).

The lowest story (10b) of the newly formed stories is not used for
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dwel | i ng purpose, as described above. In this case,
this story (10b) prevents the noise caused by the
construction in the existing md-rise building from
being transmtted to the newy fornmed upper stories in
which the dwellers noved fromthe existing building
live. The story (10b) may be 5 utilized as a yard for
building naterials or a field office in order to
dweliingvpurpdie, efd ideisebyd Ohbdvee CRNSEHINCEARN- tHRY story (10b)
form ng new dwelling stories, the dwellers can
prevnttisntinu sioyses icaysed hyt ke bdvnlsthivefionlin diHel Bisting mid-rise
expansi on of the existing md-rise building (1). In
buglidiveg frooe Heing hrandwsttdrts theegwlptiofBedRDRtSiidein Mich
building (1) 10 during the construction. Therefore,
the dwelllerp mesedtfromwhetdxisting baildithBve of Thewtyry! @OBRthay be
dwel ling stories (10) is preferably larger than the
utthizelers oyasd for lpsildingtheteréxlssici nfield dffidesie dydiet @b Agiprove
(é} so that all the dwellers can nove to the newy
the effiniencytafithesond&uetion. above- ground story of the
existing md-rise building (1) is renodeled by
di s iy fo1mmig smeiw devedling gstoties, dhiedboellatsaiancantin(dlsly stay
. and_ replacing wth new floors (8) extending fromthe
in ghe buildgng Kbbﬁy.rm@' expansign af pharexisdng shodvrisg bidding (1).
m d-rise building after being renodel ed. The existing
In ether wordpythelidvwellersr needialoddios mavieaputdide fheobaildy (1)
are extended in the horizontal direction. After
d“?%ﬁﬁﬁ%FP%ﬂ*Pﬁﬁoéxisting m d-rise building, in each
- story of the repodel ed existing md-rise building, a
U sﬁé}fé@f%ﬁsm the jpresentiipperiden. the nymhen ol nevelyeformed
1) transversely extends in front of a series of the
dwéléﬂa ﬁtﬂﬂeﬁrﬁi{’)zlﬁ E’jefre?ﬁlﬁﬁéalé&&fr thaanthe puarhir of; sories in the
.qut er .qi de of .the [1in nits | ocated at both ends
e’“%fn% Hiéa'sféﬁ Egﬂé*ngzgl\seﬁé&]&gé\h thegdwpllers ¢any mavg to the newly
ition, elevators (12) and energency stairs (13)
fbn§?§SFﬂ§T%Jled on the side of the aisles (11) opposite

theE%\(’:\ﬁl 51':;6‘\%51[‘0'&11% story of the existing mid-rise building (1) is

- remodeled by dismantling and removing the outdoor staircases (4) and

replacing with new floors (8) extending from the existing floors.

Fig. 9 is a plan view showing the mid-rise building after being
remodeled. The existing mid-rise building is remodeled so that the floors
are extended in the horizontal direction. After remodeling the existing

mid-rise building, in each story of the remodeled existing mid-rise building,

“a U-shaped aisle (11) is disposed. The U-shaped aisles (11) transversely

extends in front of a series of the dwelling units (2) in the story and extends
to the outer side of the dwelling units located at both ends of the series of
the dwelling units (2). In addition, elevators (12) and emergency stairs

(13) are installed on the side of the aisles (11) opposite the dwelling units.
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10 Each entrance (14) for every dwelling unit faces
the newly fornmed aisle (11) so that the dwellers in
every dwelling unit can directly access the aisle
(11). Al the entrances (14) are placed beside the
pl ace where the outdoor staircases (4) were
originally placed. 5 Such direct path to the aisle
(11) serves as an i ndependent escape route for the
dvel [Earch émtrhhes $BD)i g dlery MRvalnk! iiig MBdd $hé 2ewld formed
case of a fire or,an earthquake. Furthernore, the
aighed(l1 56 thantlnodwellorseitde @ity dwélling @R !dhnMirsdtls abss the
W th maintaining their privacy. Expansion joints are
aigledddil batiwdmnethranoes(¥4Y aragla@ids besids10heapthce l@hbRe the
dwel ling units (2) and between the existing dwelling
oupdvarsstaRpasasd4) here oeiginaBytpdagdd floor (8). The newy
formed aisle (11) and the dwelling wunits (2) are
conn&utlkedlinict pgthsto thweamstpdhBi syrvogials. ad hhSePsekett Sscape
footsteps in the aisles frombeing transmtted
rogierfoz tthy dveellere in b deries dffthe dvwdiing whise (D@ case of a fire
existing dwelling units (2) and the newl y extended
or progprthgnake. aFurthemmereedhaidvwellarstcanheomepanaha@rout their
upnit. This prevents the vibration of the newy forned
dwgling Bmtt(%éwndummtamim thejripransyitted to the
existing .dwelling space in case of an earthquake.
Ex pdrkpansipwicints arcplaced biebweee the asivly énsned sigadl Baind
b dﬁtted circges in Fig. 9. The nethod according to
the; a%’e s UngRHEY iamdnbe tateemhthe peistimg dwellimy enitisof?) and the
feature hat the existing_ pile foundations (9)
ne”%@pﬁ%w%% P (&31 dIhies gewly Ifermegd saieler E11f and dlie dwelling

unif (L agscicannation, it JuGt (e 41DoBSioBnbRdhod TR Hovonts
fooitich 121165 Hita eI rapRBEGARAIFFIbNES Shednide of the
roodl” (MR Pt ol sttt P2t nxlieming ot foor 3
are fcgﬂﬂg&%h%‘ﬁh(j%gt l,al{eeexpansion unit. This prevents the vibration of

the newly formed part of the house from being transmitted to the existing

dwelling space in case of an earthquake. Expansion joints are used in the

. positions designated by dotted circles in Fig. 9.

The method according to the first embodiment of the present
invention features that the existing pile foundations (9) supporting the
mid-rise building are reinforced before the above-ground part of the
mid-rise building is remodeled according to the above-mentioned method.

During this reinforcement, the existing pile foundations (9) are still
embedded in the ground without being pulled out. Also, there is no need to
construct new pile foundations. The existing pile foundations (9) are

reinforced by digging around and under the existing pile foundations (9) and
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rei nforced by digging around and under the existing
pile foundations (9) and 11 by filling concrete (18)
around and under the footings (9a). Thus the cross
section of the footings (9a) is increased. As a
result, the footing (9a) can support higher |oad and
this inproves the quake-resistance of the expanded
house, especially the part where the 5 md-rise
byblllings enpegdte (8} ginatd ynd oy the fodengd @wr i se
buil ding constructed in this way, extended part
“sur r digi thg drbes sectioni efghei fdetinge (Wi ik dho@asdd. | As a result,
supported by the seismc isolation foundations (5)
thandg@tmg eX9%)t i g nbuppdrs e highéi had( 1yndy thie improves the
rei nforced foundations (9). Therefore the expanded

- qugkprgpwganec ofitheactpamiah house, bupbdaliy shd hast xwBére the

nore stories ]éhat ‘nmeets new quake-resistance
migrriseiantding theuighnallp sbadd. ding i s expanded from a

md-rise building designed according to the former

st anbrthe gdsrisd puibkliageconsteneted ciny ithiss wafy, tdxeéended part

| ongi tudi nal section of the building expanded and
suprgupding the gxissing midiase huildon () sndupporeed byfthelSeismic
: Hﬁg{)reseat i nv&g}i on showi ng in each phase of the
180 doendations{s) mnd ddeaesstigignmidorish b siddingd (1) by the

.epbodi ent fall oves the sane initial several processes
rey r‘r“ﬁie prpdatens (8}t Racrafore thernrypiamdad beddnighbdcomes a
hi leove H{l\e(ﬂre S alci,fi cally, the nethod of the second
12AIER PHE ARG PR si¥ATsneTe skrieshaimaeeissrey atiajk aesisgance

ismc.ibsolatjon faundations for the 20 high-rise
stafifiprdii AlfbgHERnbIG dralding s eRpended olimart amsl-oset uilding

[.Stlng .md-rise. buildin ovi di ng support nenbers
| desg%{et%i]‘%ccﬁgg\ﬂ")g tlootrhr‘?efar@@i@ﬁ?’gda‘{)d;ol ation foundations,

andythen, £ opmi ng new dwel |.i ng st qries aboye the |
oxi PR IR s R E viewS dlothen neiptinel restien of the
builtﬁgﬁ? ﬁ%?ggld&l ahlﬂf rgf(rﬁjozacré%t égc%rc?ﬂldg %oh %hg rs%\(I:V(I)IT Senrll%cﬁ}r{errll of
the present invention showing in each phase of the construction.

The method according to the second embodiment follows the same

initial several processes as the processes of the first embodiment described

~above. More specifically, the method of the second embodiment also
-consists of the processes of placing seismic isolation foundations for the

“high-rise building on the outer side of the foundations of the existing

mid-rise building, providing support members on the newly formed seismic

- isolation foundations, and then forming new dwelling stories above the

-existing building with utilizing the support members.

Accordingly, the explanation and the drawings relating to these
processes common to the first and the second methods will be omitted and

only subsequent different processes from the first embodiment will be

12
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25 processes comon to the first and the second
nmet hods will be omtted and only subsequent different
processes fromthe first enbodinent will be 12
expl ai ned hereinafter. Referring to Fig. 3, after the
new dwel ling stories (10) are forned above the
existing md-rise building (1), the above-ground part
of the existing md-rise building (1) is dismantled
exphainedrimrethadirirely (Fig. 10). 5 Around the space
generated by dismantling and renoving the existing
ni d- Mederring tailig. Blafter ke enew alveeibp@r §toMREDEDS a6 )formed
provided on the seismc isolation foundations (5).
abpwanhe e8istire mi-dserbuihdingufPorihed abbye ghesed SpROGE the
menbers (6) (See Fig. 11). Then floor nmenbers are
exiitaremidmisehpuibdiags1] i6istmaftdedmhd aonmvidrentit@lyt (Fig. 10).
second story and stories above the second story.
Fl ooAgored thee spiacetgersrated drye dismaedling thé sanovieiee the
t hat was cast on the existing pile foundations (9).
exjgting magdimsenjuilding (Dotheradaet supgospameshdrt5$) arevided on
hfor_rreo] .in each story to obtain a high-rise building
the geispygasolation fpundationsdh).st Baemsr(@6harolsd onambsiyported
b fErrred seismc isolq%gi on _15 foundations (5) to
Y {08350 UPROTE mam hews (6 4dewFig.Hd)second story and the
stories .above the second story. This decreases the
wei gheel Joae anegpberreare plasadiarobe beymet(16h&o dodrs tflavgs for
m d-rise building (1). Thus, the high-rise_building
the, gecondetiory ﬁ?f&l%abwée the tegomd story. s dloms for the first
stodyroodi |r}Ent (insets the new national standard for _ ]
I oK. radped o ethe crBeRete ebhatorkas sasheom cthexesisting pile
dat i-@ns ven. t hqugh .the existing md-rise
f"“E‘ﬁ?‘ﬁaf‘ﬁ égjg 1)‘4‘3%1% Forgng ﬁ’&cﬂ@?’%ﬁ’ ﬁ’qulf;ngrﬁé)ap% fEp) are formed
. Figs, 13 .and .14, are.schenptic views _of the
in AANB o Sh4ln AR e PRUSIBERT ahay noRpRiadd: and
rel @‘u%hce&rﬁg&ﬁ%d' 'cﬁ%\%rg ttﬂg rrx?évl\?grd ?Jrn‘iehde tslé]{sgtrglc 1solation
foundatiens (5) to support the weight load of the second story and the stories
above the second story.. This decreases the weight loaded on the
foundations (9) of the existing mid-rise building (1). Thus, the high-rise
building expanded according to the method of the second embodiment meets
the new national standard for quake-resistance without reinforcing the
existing foundations (9) even though the existing mid-rise building (1) was
built according to the former standard.
Figs 13 and 14 are schematic views of the longitudinal section of the
building expanded and reinforced according to the method of the third
embodiment of the present invention in each process of the construction.

The method of the third embodiment also follows the same initial

several steps as the processes of the first embodiment described above.

13
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enbodi nent of- the present invention in each process of
the construction. 25 The nethod of the third
enmbodi nent al so follows the sane initial several
steps as the processes of the first enbodi nent
descri bed above. 13 More specifically, the nethod of
the third enbodi nent al so consists of the processes
of placing seismc isolation foundations for the
MbreykpedifiealbyithdimgthodusSilkie thire drobsdiatidnsis®fcohbBRts of the
existing md-rise building, providing support nenbers
processheohpldcynd eecigetic s@jlativs fhandMibes fHOtORIHeRSe b ling
then 5 form ng new dwel ling stories above the existing
Accordi ngly, the explanation and the draw ngs rel ating
membersesn the aesdyeforomhepisnoict ieldtiostfoandatibgs Saednehen
methods will be omtted and only subsequent different
forpringorese dvielbimetdterits nbbvanbe ekizthgebaildinkPwith utilizing the
enbodi nents wi Il be explained hereinafter. Referring
suppontimemBersuf t er new dwel | ing stories (10) are forned
above the existing md-rise building (1), the
dwel feqosdingly heheriadplanatiomidmi the (d)awimgeerdlatinheto these
newy forned dwelling stories (10). Then upper stories
Progesseseconanpsttiondentistrargk the iseaindgmethods evillilsnemtitted and
and i)em)ved (See Fig. 13). 15 The nunber of the
onlyt supgequanineditiesentanrocesrssedrim tthes fiysbcasd ithe second
ﬁﬁgjcally one to three, though not limted to these.
em Wtém&p%e%mﬂ@wd herainafter.awi ngs, two stories
(the,forth story and the fifth story) are dismantl ed
and‘i‘jreé?ﬂi}”\’/’é%l.t %{)g&’s@%ﬁﬁ newglvaellingestorien §10hareufopared above

stori.es of. the exjsti O md-rise building (1), the
-~ the gxishing mudyrige, bnlsing (D) itﬁl@ dwelerst inobhg Qi)ldtlgm building (1)

su rt th id-rise il1ding ( is reduced and the
il Bl newly & e@“ﬁ&ﬁng HteiHes %i@ bdihed wppgsstories of the
exidt{ity Wid%ise building (1) are dismantled and removed (See Fig. 13).

The number of the stories dismantled and removed in this process 1s

. typically one to three, though not limited to these. In the example shown

in the drawings, two stories (the forth story and the fifth story) are

dismantled and removed.

By dismantling and removing the upper stories of the existing
mid-rise building (1), the weight load on the existing foundation (9) that
support the mid-rise building (1) is reduced and the quake-resistance of the
high-rise building is improved.

Then the remaining stories (the first to third stories in the example
shown in the drawings) of the existing mid-rise building (1) are remodeled
and dwelling spaces are formed in each story. Then the construction

processes are completed (See Fig. 14).
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Then the remaining stories (the first to third stories
in the exanple shown in the draw ngs) of the existing
md-rise building (1) are renodeled 25 and dwelling
spaces are fornmed in each story. Then the construction
processes are conpleted (See Fig. 14). 14 Each story
of the existing md-rise building is renodeled in
basically the sanme nanner as the nethod of the first
enbodiachratodesiihelxis tihgveidiise bunéify Boredlod@E® i basically
More specifically, this renodeling consists of the
the tsepe memngr sssethi| hethoane theefimst ionghédien et dieeribed above in
~staircases (4) and formng new 5 floors extending from
linerfer 26xifgraigady. f | More sperifiballys phieraavdehng dohyisthef the steps
dismantling and the renoving. In the high-rise
of shismantlgng ek reroveiarg the busdaaystathmsex (énded foafding new
surrounding the existing md-rise building (1) is
flogyy gstendingyfrone theiexistang | Sadrat foothé cspaat garrat&) by the
.On the other_ hand, the weight |oaded on the 10
dispypiding ond theyemhsings upport the existing mid-rise
bui I]g} g is reduced as the upper stories are renoved.
Ther gl?%htgivr@ﬁ punbbagivonsiiugted its thisvway,ethe drdended part
a high-rise building with six or nore stories that
Su*ﬁ‘@!éflau}gewe §ubkeg Bl gisenbuilding (b is, suppdrtedybytthe seismic
. i 1di.n s originally a md-rise_ building designed
150@3&8} 5‘?‘%@3?%01%&%\% ofierthet etherrkand,sthe weight deadest onnthe
Fi.g,. 14, the high-rise building constructed with the
fo“HQgHSBS &) that sumpest ehroeeishingmidisisa bwilding 4s seduded) s the

t he space nmerly occupied by the renoved

e e y “the |
PRGBS (T mttas andharr@re; therexpandpd huilding, epcanihole,
becfBST Mgt B HEARRE sl e oimeis ctarinn thig meets now

R R B P T AT e

buil gL Whed!dechfliBR 18 Re FoflRbr Sfhindard. ©XPaNd and

As illustrated in Fig. 14, the high-rise building constructed with the
method of the third embodiment has a multi-story hall (17) in the space
formerly occupied by the removed stories (the forth and the fifth story in the
example shown in the drawings) of the mid-rise building.

According to the anti-seismic reinforcement and expansion method
for building and anti-seismically reinforced and expanded building of the
present invention, it is possible not only to expand and remodel a mid-rise
building such as staircase type apartment house into a high-rise building
with the dwellers remaining in the building but also to remodel the existing
building designed according to the former standard into a high-rise building

that reach the new national standard for quake-resistance.

15



bui | di ng such as staircase type apartnent house into a
hi gh-rise building with the dwellers remaining in the
bui l ding but also to renodel the existing building
desi gned according to the former standard into a

hi gh-rise building 25 that reach the new nationa
standard for quake-resistance. 15 WHAT | S CLAIMED I S:
1. An anti-seisnmc reinforcenment and expansi on net hod
for expanding and renodeling an existing md-rise

“ﬂg%hgﬁ#n ' Hﬁra hi gh-rise building and the nethod
'Eﬁhﬁﬁh e steps of, providing new seisnmc
i sol ation foundations for the high-rise building on
the outer side of existing foundations of the md-rise
bui | di ng, providing support nmenbers on said newy
provi ded seismc isolation foundations, form ng new
p.Awel Wi SEhiceSindROM st B aﬁéi&{‘g;eﬁ&% legl %%YMQ“
utilizing said support ne rs, after said new
ard@/\ehlddelingS kR ek BEn@ B drRE Redind! RN highdinslild@pVi ng
t he above-ground part of said existing md-rise
arlduhd methgd tamprising the spacs®, | ayi ng beans between said
support nenbers in said space to form floors for a
- preddbgadcwtseismiciscasemnfouadatiabo\fer thb bighedsedilding oy,
providing a floor for a first story on the upper
theyeyterisisle ob existiriafoindgtionsiof thefmidnigabidtisg. and provi di ng
new dwel | i ng spaces on said floors of said each new
Prstigipg supportaRegpers -aneaidmewly providadcsirane isaligionx pansi on
P n%thod for expanding and renodeling an existing
OHi%4Y?Sse building into a high- rise building and the
h onprising the steps. of ,. providi .new seisnc
Ao SRR loR e b el B fte b Reihe o

I SOT atl on
said support members,

after said new dwelling stories are formed, dismantling and removing
the above-ground part of said existing mid-rise building to form a space,
laying beams between said support members in said space to form

- floors for a second story and stories above the second story,
providing a floor for a first story on the upper portion of existing
pile foundations, and |
providing new dwelling spaces on said floors of said each new story.
2. An anti-seismic reinforcement and expansion method for
expanding and remodeling an existing mid-rise building into a high-
rise building and the method comprising the steps of,
providing new seismic isolation foundations for a high-rise building on
the outer side of existing foundations of the mid-rise building,
providing support members on said newly provided seismic isolation

foundations,

16




the outer side of existing foundations of the md-rise
bui | di ng, providing support nenbers on said newy
provi ded seismc isolation foundations, 16 form ng
new dwel ling stories above the existing building with
utilizing said support nmenbers, after said new
dwelling stories are fornmed, dismantling and renoving
the upper stories of said existing md-rise building,
farreing eagwabyelling yiemesi abavg the ovistoy huflding withe xitglizing
md-rise building story by story. 3. A building
saik SUBROTE FACEWETSy rei nf or ced and expanded by the steps
seismc isol atiaon foundations for a

of et .

agtie@ faifliney @‘lﬁ?l%ag SPTER AR &oTmsgy Sismengingognd fegnoving

f dat i f.an.exist. bui | di ng,

e PR g R P dae € o ¢ | 2ol ati on
ri es above

[ .and, _f ' .dwel.Li
ST T T e
wherein floors for the second story and

b .rS,

g?ories above the second story are forned by |aying
beans between said support nenbers in a space created
by di smantling and renoving the above-ground part of

3.5ai A bueMingtanSeiShdany SenfbBied GhdShp QI8 e dtehd O for
the first story is provided at the upper portion of

préfideh eadighic ol iide fdvaumnetatsl BSa haRdisehRiRling H€We
dwel i ng space is fornmed on the floors of each of the

ou@Wsydef aifmelee sfoandati®ns 4of Aunb Wixligdingg néititrise S ®udingal | y
rei nforced and expanded by the steps of, providing

prewidpg sippen|mdmipns f owngidt sendc fisationhfoghdatione, dnd | di ng

on the
forming new dwelling stories above the existing building with utilizing

| -said support members,

wherein floors for the second story and stories above the second story
are formed by laying beams between said support members in a space
created by dismantling and removing the above-ground part of said
existing mid-rise building,

wherein a floor for the first story is provided at the upper portion of
said existing pile foundations, and

.wherein new dwelling space is formed on the floors of each of the
newly formed stories.

4. A building anti-seismically reinforced and expanded by the steps of,
providing seismic isolation foundations for a high-rise building on the
outer side of the foundations of an existing mid-rise building,

providing support members on said seismic isolation foundation, and

- forming new dwelling stories above the existing building with utilizing

17




outer side of the foundations of an existing md-rise
bui | di ng, providing support nenbers on said seismc

i sol ation foundation, and form ng new dwelling
stories above the existing building with utilizing 17
sai d support nenbers, wherein upper stories of said
existing md-rise building is dismantled and renoved,
and wherein each of remaining stories are renodel ed.
18

said support members,
wherein upper stories of said existing mid-rise building is dismantled and
removed, and

wherein each of remaining stories are remodeled.
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