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Anti - Sei:sm ¢ Rei nforcenment and Expansi on Method for
Buil ding and Anti-Seisnically Reinforced and Expanded
Bui | di ng BACKGROUND OF THE | NVENTION 5 Technica
Field The present invention relates to an anti-seismc
rei nforcenent and expansion nmethod for building and
an anti seismcally reinforced and expanded buil di ng.
Particularly the present invention relates to an
AntitSeismseReindontemmnean dafix peaamsiori Method forf Building
buiIdLEiyand_an 10 anti-seisnmically reinforced and
anek ismicdily Rémnforeediannd iBxpanided Buildimgh as
md-rise staircase type apartnent house i s expanded
and renodeled into a high-rise building with
excel | ent _quake-resi stance. Description of the Rel ated
LEGROUND S THE INVENEIQND 1970s, nmany nid-rise
apartment houses were built to neet the increasing
Teehmgaldiield housing due to a rapid popul ati on grow h
i n suburban areas. Mst of these apartment houses are
s0- CH¢ paesemdiinyaBtionystatea faramenti-$rismes reiffirsement and
houses have outdoor _staircases connecting to the 20
eXRAliG e thoder | hyidding esdr ani agticsrinmatally reiferced and
dwe] l ers jn such staircase type apartnment houses are
exl@é}d@ﬂa@ymlagei%ttwmw@ ihedpmesemteisventigpecrelptes to an
t.hose residing in upper, stories, have trouble._in
antyseyniGp reindogsmenthand: axpansiomcnethed forebwildmg, and an
need for.. re elin uch rt t houses into. L
anti gopmically segtredomi axpade dyp gy beror g e bilding
| der |. eopl e. However uch renodel i ng causes_a | ot
sudy s midrligtatisps e anartmeps HoUSe s FDRAbaRA FemgAeled

in1:8i gq{llgﬁr%gedb&ﬁ@fx}gr vlijr%tthl Hee glsiE Quzliﬂe'%ggils allrgcr(]a’. the

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 need 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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dwel I ers of the apartnent houses usually need to nove
to a tenporary address while the apartnment 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
vaFiORaint Hif1d <15 0li6 8 . debires antl abinstthesea tditr eln addition, the
advant ageousl y enabl es renodeling of an existing
dwellgrs odsthet gpartapartt henseshussally meaedatbahconytoty gemporary
apartnment 10 house having new y equi pped el evators
address whide ghe rpartanergnirousien gre wetnodeldtbuse. However
this_conventional method is not intended to inprove
quakBr resgisidesation tin theeabovrr thened is st ginopasel tyehod for
apartment hquses typically have a problemin
fel&a@%]éng a3 SRS shugeanscetypeeaanimend honseant® athdlbany type
according to the fornmer Japan national standard for
aprkaKaLty ﬁ%‘il%et Walde pagyagesi ¢xtending Mongoowre side of $he building.

sometings desired to increase _the dwelling space (the
(Sefulfinsn Brteniat Wit TOKU RAIHILBAPLABhT house upon
re ling th go se.. However this nethod cannot_.
sati SR disclpsed ¢ eigcadyantagegusly rnadies semedeling of an
.pr.esent .invention is to provide. ,an aptj-seismc
e’“%?’ﬁf Mﬁttygﬁda%%to oW ALY Ropalopyi tyhengparizent
enaples re elin 1d-rise buildings, such as . . .
ho A B g oo P el s B, Vhep iy roadning in the
ho&ﬁgl di ngs that nmeet the current national standard for
guake-resi stance of buil dings and the buil dings

B BB AR TR B B
Qu:ﬂ&afésrir&@thcg.o%ﬁf th’l% Bﬁ{@-d ﬁlarelg; 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.




10

15

20 -

25

SUMVARY OF THE | NVENTI ON The present invention
according to claim1l provides an anti-seismc

rei nforcenent and expansi on nethod for expandi ng and
renmodeling an 5 existing md-rise building (1) into a
hi gh-ri se building and the nethod 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),

rovi di ng support nenbers (6) on said newy provided
MWi ons, form ng new dwel | ing
stories (10) above the 10 existing building utilizing
sai dThamsesantriavpation agaerdingde oaimi liawvi 1 Ani-selsmic
stories are forned,  dismantling and renovi ng each_
reigforcoment: wad expansian swefdodafar expandingx pudi remodeling an
md-rise huilding with reinforcing existing pile
exFUPRIBLAHES (1) TRl 1 inger igbamer Smidbus e onethod
clajm?2 provides, an anti-seism.c 15 reinforcenment a&?f
or

COTBRESHAE bhe REMRR, PERVIdRRRET sismi selidin fapndations

g iEhime sk wnithe svBpropide: of Rrbtinouniation of the
milih bREiE 07 ToaNUIRE SHEPARCSharh B Lo SR G ayrovided
seiZlat Reafion BRe ok, Bemenn gl Syernas sioten 10 above the
exisE" bUAGRE "R bR Par BRBRE oAndepfigH foid mew
anERREEKA% Y (FAREE, R ARan bRy kB iarwaf the
R R T

. side of the existing foundations of the
pllg?dnﬁt?%f(g%ui | ding (1), providing support nenbers

(6) PR pRELNT ‘?ﬂ'lré/nb%ﬁ\é.bgcvﬁg&\%g ¢b SMifn Q?JQBQMF%%SH anti-seismic

foundations, formng ne 'tng stories above
reihff®cénent and expansion method for expanding and remodeling an

existing mid-rise building (1) into a high-rise building wherein said step of
reinforcing existing pile foundations is performed by digging around said
existing pile foundations and filling concrete (18) around footings (9a) so as
to increase the cross sectional area of the footings.

The present invention according to claim 3 provides an anti-seismic
reinforcement and expansion method for expanding and remodeling an

existing mid-rise building (1) into a high-rise building and the method

comprising the steps of, providing new seismic isolation foundations (5) for

the high-rise building on the outer side of the existing foundations of the
mid-rise building (1), providing support members (6) on said newly provided

seismic isolation foundations, forming new dwelling stories (10) above the
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existing building with utilizing said support nenbers,
after said new dwelling stories are forned,
di smantling and renoving the above-ground part of
said existing md-rise building to forma space,
| ayi ng beanms (16) in said space to formfloors for a
second story and stories above the second 5 story are
constructed, providing a floor for, a first story on
exishimgu ppaldipg rwitbn utidizieg | stid nguppdre feortdat) afser( 93id new
and providing new dwel ling spaces on said floors of
dwedline stemenane formed, Trmpndeenanineemviog tecaebdiaiground
to claim4 provides an anti-seisnmc reinforcenent and
pagipbiaifl exisinhoddase buidding trgfoanda sproeldayng heamsd16) in
existing md-rise building (1) into a high-rise
Sﬂ'@uﬁpftﬁengﬂ s tﬂ?@rwé”@h@dsef@nér storngndhetogtaspabeyfe, the second
provi di ng new seism ¢ isqglation foundations (5) for a
stogy e cpaatryaiadd preyiding ndlasyifer adivgk strysu €iq wpper portion
foundationg of the 'i—rise building (1), providing .
of %%Fﬁ&&gtm?ﬁe t{%l)sn@ and prowdine sewy lgelling spages on said
iso&atL n foundations, form ng new dwelling stories
ﬂo?ﬁ%ﬁ %%égéd%ﬁéwéﬁpgﬁing 15 building with utilizing
sai upport nenbers, after said new dwel|ing staories .,
ar ed'f‘}iss‘% ﬁg‘%ﬁ,enail RelHaen ﬁg@ﬁ&ng sorslatpy4 pravigesarn aphigedgmic

reiflrienen TG enBingion, meifod s, pginfiae 58 tamdiling oo
oSG B B SRRy DA RG50S method
con G2 B BRS ESASIEHe B BEo A S o BB ) o
P 0 SIS 3o RAAGART e B
bR, IR0 SRR PR O AP AL ARIFLRR i
] BRI BB 4 038, S0k, HOERES oo
S ARS8 S4gpolc s, ST o Wi
stories are formed, dismantling and removing the upper stories of said
existing mid-rise building, and remodeling remaining stories of said
existing mid-rise building story by story. |

The present invention according to claim 5 provides a building

anti-setsmically 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.
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4 The present invention according to claim®6 provides
a building anti- seismcally reinforced and expanded
by the steps of, providing seismc isolation
foundations (5) for a high-rise building on the outer
side of the foundations of an existing md-rise
bui I ding (1), providing support members 5 (6) on said
seism c isolation foundations, and form ng new
dwel Thegpresent agverition atsovdinghto ekiian G oprowidedi agbuilding
with utilizing said support nenbers, wherein the
an%lei%ﬁﬁm@ﬂléfr%ﬂ%mceﬁ 8nfl @xpapded byhdesetepadfsprovydiageseismic
5orne lLayi ng beans between said sgdport nmenber s
isolgfign, O%Ibf!a%%or& o pyhighirsseahuilding andtheputarngderaf the
bove gr%und part of, said eX|st|q8 md-rise 10
apyferisting opid yipe bvﬂémﬁ& | BrofHdin e RiEs wembers

i eI S e

e S B S B s
f d d f di

o R obhal o By Hras b

bui I,di th ter s de .of the foundations of an
Loy R EAMPRRCSHE SEPRET, e Brsvin T Sifgirasited by

dlsﬂf”t%ﬁganr;cg% SR o 5550 G oad B pe SRR i v
buf\?\ﬁm Wid oy %hde 951; st P)B'}‘Jst %%)Vé&%(gﬁésﬁr%dﬁs ng%ﬁ%eg?ound’a%ions

I'n upper s orie
b d.
24k 4t ol AN S 00se BGPTSR of the
Vpﬁ%ﬁ[n THE DRAW NGS FIG 1 h t
ne t eFéI o%% %ljdl nal section of theI Eu?l angmrlefm\élele\gd

accordl Rededht! Nvdrticd a3k % o Bldibd St o Hﬁﬂgbr@rﬁul?&mg

the 25 anti-seismc rein ment and e pansi

ant'iﬂébﬁﬁﬁcﬁﬂﬁ r@ﬂifbﬁﬂeﬂ%@@xf)ﬁﬁdmpbﬁStﬁ@tstéﬁ‘é’ ﬁf]tﬂrg{?xdmg 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 stories
(10) 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 FIG2 is a schematic view of the |ongitudinal

section of the building renodeled according to the

second step of the first enbodi ment of the

anti-seismc - reinforcement and expansi on nethod for

buil dings of the present invention, 5 FIG3 is a

schematic view of the | ongitudinal section of the

buil ding renodel ed according to the third step of the

firskFl@ibsd sehmmafic view ofinhe lsegitndinal eectian obtlenbuilding

and expansion nethod for buildings of the present
remppdeladi aecording 4o jtheasenondnstepc ofitbw Gfstt hmbodiment of the

| .ongi tudi nal section of the building 10 renodel ed
anticesiein geirdorgeandrdr ands epandionhmdthedt farnbuddimgs off the

the _anti-seismc reinforcenment and expansi on nethod
Presgpt payenfioiys of the present invention. FIG5 is a

sche ic view of the_ |ongitudinal section of the o

bui | §ia g isrpehrapaide yiavp ol thg langityding] seetion ebths building

ficrst .embodi ent of the. 15 anti-seismc reinforcenment
re%ﬂ@eﬁéipawéw%? hide ftgrrdblﬂxfmiqugh%fﬁnsﬁeembp@g@mt of the
i.nventjion.. EFIG 6 is a schemati.c view o he, .. .
an‘%lb‘—i%%lfl}fdirﬁ%}ff)%f@aqr@n ag ?ﬁ%a%ﬂppd%hoah%arebg%ﬁmg%@f the

e|oi I fs are.reinforced according to the first enbodi nent
PIESPNt HEVeit®sent i nvention. 20 FIG 7 is a top view of

Lhe B L0 SeLors, LEMpAEL LR SECPLO 1B L RE bdine
oSO8 R B P BTSSR e S of e
an G SR T b BT BP0, B e
present invention.

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 1s a top view of the mid-rise building after it is remodeled.

FIG 10 1s a schematic view of the longitudinal section of the building
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FIG 10 is a schematic view of the |ongitudinal section
of the building 6 in the first stage of the second
enbodi nent of the anti-seismc reinforcenent and
~expansi on nethod for buildings of the present
invention. FIG 11 is a schematic view of the
| ongi tudi nal section of the building in the second
~ stage of the second enbodi ment of the anti-seismic 5
in r ghef drsenetageand ekpanecand menttodifient bof | dhe1ganefseismic
the present invention. FIG 12 is a schematic view of

reipfierceoegit ttandi explanseot inethod foheuibdingdiof ghe ippeddrs inkéntlon.

stage_of the second enbodi ment of the anti-seismc

r ei nFHpddneatschathadiqaryi oithedphgitufloralbettion ofishobuilding
. the present invention. FIG 13 is a schematic view of
in t the | easghdudtaesl ofedhi oseamd hembodimtintg of10he nanbieseismic

first stage of the third enbodi nent of the
reigfgricement gnd expansivmcmeshed femuiddipgs of the peedend invention.
bui | ﬁi Eq% ,of the present invention. FIG14 is a

|

sch 1§ pesghematiceviewef thedpngitudisdiseetion of blee building
i bLﬂldi ng, in the second stage of the third enbodi nent
in othe nEhiZd stage <o dher segpnd c embodiment eppathe oanti-seismic

hod for RQuildings of the present invention. 15

_reigpét%wwr EEPRpEiopRpe ey ronBlbnreRT the-presens ineention.
pr_ef g.errbogi nment s .of _%hiﬁgnti,-sej smc . L
rei nﬁﬁi B ASCARERAEpERY Grihrdorsiduiinal pestien ahthe building

in (¢ Aratars RELAT BBt e Tapodiiigy ot A9e A BreguAromorcoment

and BYERR BN ST kb Ser S peRbat URaRHR o
hi ise.buil di W th sij . i.es. .
i oEIa 32 P AR Bt R endiPudion] Sforii of Hirbuilding

. f [ f. ke. - ' f. . .

i St Sl ShA 561, SURRESE 5SS Rl siomic

reinfofSdmb AR gﬁﬁbﬂ&oﬁ%ﬁ@%dﬁo&%ﬁﬂd\{ﬁgs {Fhe 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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25 high-rise building will neet the current nationa

standard for quake -resistance of buil dings which has

hi gher requirenment on quake -resistance than the

former one. The present invention relates also to a

hi gh-rise building constructed using the nmethod of the

present invention. Hereinafter, the present invention

w || be expl ained taking staircase 5 type apartnment
quakeisesistancarihaxathsl foroferniud.r iBee prédedit ngsentibe relates also

present —invention is preferably inplenented in a
to st Jhighagee thpldinga constirticteduswing ttheughethod |of nihee present
. this. Figs 1 to 5 is a series of schematic views that
INVERSIE- i n sequence the processes of the first

enbodi nent _of quake -resistance reinforcenent and 10

expanerapater, Wgé PresIHdinygniiontwdl by explainedtadringstaircase

Fig. 7 sho the buil ding hefaore the nethod according
LyRecaRHE IS SHitses jan anexample of apid-wge qwildingse Thatpresent

SEMAPERL A TR KR DENTC T
ATt ol b Lo o1 ot cne
PR B ol e B BB o e
or@fies 115 BeSh S Bieph ot SRR U Bl and
ol DGR T B0 i " (1
S g R P Syl roon

imoBEEAS: PR U, PGOSTg ETS Bg F5 R BFBL R

story at the ground level).
| 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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out si de the foundations of the existing md-rise

buil ding so that the a series 25 of the new

foundations surround the existing md-rise building

(See Fig. 8). In all the enbodi nents of the present

i nvention, seismc isolation 8 foundations (5) used

for supporting support nenbers (6) can have any known

sejsmc isolation structure. Such seismc isolation
founsiativansi 60 1sad femsupporting swmopt enembens| () lcapehave any

support which consists of a pair of netal plates
kngwapssismio psalaton grastare heShoh setmmeic isetatiouheendasion (5)

for connection 5 and a | am nation support so called as
can bgofort ramples gowadtilsrensenporfewhithn congiptst efsa ppiv ehmetal

| am nation support, rubber sheet |ayers and netal )
plagpe disposag ensthe tor and dhadotiesm wf thaifaundation for connection

Furthernore viscous flﬁ%g can be occluded inside the
and grlapupaienspert s¢ srllehes Wolajodatispage Ehelrqen the metal

resulti romthe transfor ion_of the fluid. 10 In
Pla&%lein ttggf B RBPP 9Lt rgggﬂ aheet dpyexs pgd megal sheet

RO R S ke O 5 Bt S o
occ Gl pitea te” T Henhe PR DO ARERIEPS ey iaBey elioct
rosifaf Hef B ghbrRRgoR of S8 208 11 cors over the

¢ no B BB g Rk B Pttt 159, Bt b giongfPRegabers
B TR A Ay 8y
frmglt W‘gﬁ’ g?ﬁs bf tEELeRind &ﬁ&%ﬁ)ﬂ nggioéég@%.h@bgﬂb@ahs (7) are

can use and sevent orires

Y i aR, BRSPS LU -4 yiins

T e S T i e
dweBlgl b fies (10) are formed above the existing mid-rise buﬂd:ing (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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in the existing md-rise building (1) nove to the

newly fornmed floors (10). Then the existing md-rise

building (1) is renodeled story by story fromtop 25

to bottom (See Fig. 4). The |owest story (10b) of the

newly fornmed stories is not used for dwelling

pur pose, as described above. In this case, this story

(10b) prevents the noise caused by the construction
dweHinghewybse.i ng destritiesle abowel dilng thisorabei nhis story (10b)

transmtted to the newly formed upper stories in which
praveatsvibie| spiseneasgdf bpnthiehsonstirattioy iuithdi exjstingemid-rise

The story (10b) may be 5 utilized as a_yard for _
buiidinsdiram beingtransmigted tg the dewly famedupperstortes in which

improve the efficiency of the construction. By
ther ¢wailens meved fesme ithe exissingdauilding linge| | Bhe stoay (10b) may be

.continuously stay _.in the building (1) during i
um@%wi.ﬁgiaosha forutilding majgrinle of iasheld pffige iy opdgz to jmprove

ot her mo&%s‘ the dwel lers need not to nove outside the
th%ﬁﬁ#?ﬁﬂﬁﬁ the constauetioRy t he construction. Therefore,

in the_.present invention, the nunper_of newy forne
dwel$¥ ng‘%rli“’é’% ng stogies éﬁsﬁbvgﬁllegﬁ Gap qoﬁé’ﬁlll(’h‘éij stay
exi.s .m.d-ris

in ) Pegdfed GRS 6 2an SUVEE GEREoRdHiie (1.

o LR T B A R A8 B s 0

nd renovi ng the outdoor staircases (4)

du%ﬁ%%ﬁgébﬁggPﬁﬂoﬁﬁth new floors (8) extending fromthe

Sl SIS RN ST TR VAL -
o B P TIE S3, D hg es 1 e
xSRI, OB S 3 00 e nevs
formed stories.

Each above-ground 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.

10
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a U-shaped aisle (11) is disposed. The U shaped aisles
(11) transversely extends in front of a series of the
dwel ling units (2) in the story and extends to the
outer side of the dwelling units |ocated at both ends
of the series of 25 the dwelling units (2). In
addition, elevators (12) and energency stairs (13)
are installed on t?e side of the aisles (11) opposite
t he Eﬂ@hlemgarme. (1) fa0 erewsh dwielling swmit fagesf dre Bwlyyformed
}gmzl |ng unit faces the newy fornmed aisle (11
aigle, 51 D st hithebhe ebveel iqarSévequrnmqlhng unit eae ahrast efmcm the

. t | 11 Al th t 14
alsgf? 142k b‘gﬁ té!gl %ﬁga}(ﬁ?%)cél%@wepfafgn %gﬁqégéhgsm c6 csbes the
re orlg gall pl ace %ﬁ 5 Such direct path to the
°§’Ire°‘ Qr9gsesdd ‘g§r%gr1ghnql Bl¥Rbent escape route for
Rty e e e
d dwel | t
roffiinr Fht %%Twﬁﬁgﬁth&s?%? #5@9 Sislagaimite [Himcesa g ir
or &Mﬁlﬁhﬁﬁé ¢ SRRt Hin B el it cothg Thand oy theie
it t. d d fl 8 Th w
o R T R 21 (O T2, 1o
Comg 8 Bl DS FARATRLE P o OECED an

theg*x”@?‘h%% i @?&gﬁﬁfad&%’ee@zﬁ St A b gl and ehe
ne&rhpgﬁte%rﬁ? ed Ao f)c0 %Chggrb{\”afi){héﬁsélsfe eﬁﬁ%ﬁ]schgndwel ng

revenfs e Vi I'on o or ne

unR&r 2)Ofird h:gn'ﬁ@ q fwrlﬁ{n REL NG re§B§¥fbfo&1eth1€h E“ﬁﬁs prevents

exl sti ng ng Spa e In case an ear

foo@t@ﬁé‘ $h Hel éibfé%sfr&!hebéiﬁ%dtr Hsﬁlhh&ed Pcﬁaécgly B tﬂéih&fd@t&%e

by dotted circles 1n FIg. according t

rooklie fAKs5%he BRRYINEEN o Bind D8It P (9%3{5 th@ﬂewkrﬁ}’@ﬂ'éh@.@d ﬂoor (8)

features that the existing pile foundati ons

~ areSetRPREtddGithfist the expansion unlt. 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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m d-rise building are reinforced before the
above-ground part of the md-rise building is
renodel ed according to the above-nenti oned met hod.
During this reinforcenent, the existing pile
foundations (9) are still enbedded in the ground
W t hout being pulled out. Also, there is no need to
ﬁﬁ,construct n%W pil e foundations. The existing pile
by fdlinggenevete (15) aroundens vndexithy fogitiggis{§ahr ound and
under, the existing pile foundations (9) and 11 b
fil |’ﬁ‘hgs Ehp Erase sertion oh the feptargs (9adas Inareasasbt iAma result,

(9 ..ThuPaige cross sectjon of the footings (9a) is
the qoting 1(9a)s can, gappert  higherodordg angl) thian impspres the
h'ghen | oad apd_ this i%@ro es the quake -resistance
‘1“61‘ FRIstansanele dhe grpandedp bensg.| gsnasialbathewpayte wihege the
5 md-rise byildi 1 i gi nal | tood. In th
mif i TR bbb ilieti L) LY stood. 1 the
P B R R e A i A e e Shpart
sl B8 BhihRa Sty Rl 08 bkl dbe seismic
ol OB RIS 107 btk DAL eC b hRE il dng' 0 by e
. . bui.l di [ d,f.
reifA0P upfi a0 solhefter. B sipRERED bing, hgromes 2
. - Fj Q- henmt i ' f t .
nighLABE BT 430 A PHE BRGNSl oG ppistance
sta;hﬁgﬂ%o'é%gugﬁcﬂig 'lﬂﬂl(fiﬁﬁt fe e§838&9d d 'a”%‘itgf-ﬂg% et:)LuSllding

resent “invention sAow ng I n each phase

desSAST RACKIAE (0TS PRAPLALEALOI O Lo the second

enbodi nment lows the sanme initial several processes

as tFi@sP'.l@‘lgséfess&ierﬁ?ﬁgf\}it{eﬁg my@{% GaFsbOSSh of the

above. More specifica e secon

buiblin@ddipRitided! #90 refTSIUSaQlorliit B PhESRESnP P RGNSt of
seism c isolation foundations for the
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 desecribed
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
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20 high-rise building on the outer side of the
foundati ons of the existing md-rise building,
provi di ng support nenbers on the newy forned seismc
i sol ation foundations, and then form ng new dwel | ing
stories above the existing building with utilizing
t he support nenbers. Accordingly, the explanation and
the drawings relating to these 2.5 processes conmmpn
explgineb herqiBpttand t he second methods will be omitted

and _oply. subs%quent di fferent processes f,rozlthe
firshe i te RS wi| 3ftere the nexp delling wépren 41 Qeare formed

S D, S T S Bt
o Ao e il 5168 10
! ) t . . rg. 10
AT e aRies ERGORfG e chuRNRIIn (I TeRuNGnE the
ex PGt e B ecHY. e Hisamepy sy mambers @) Browidad on
theHARRG Eatatiitn i etpnliRl. JEIRSIR' Bkt ba bpd sybported
by SREE A mehbers el B e T Y E ™ ory are e
f { I t t i Sti
001 ePRe Bob A SRRGKEHS HBRkd RO RtaidR (LB i s for
d | £ f i h
BT A P D05 1 i
| h RS . .
ol 45 5B VGRS DRSS ) i oo
fou%ﬁ.ﬁﬁ%ﬁsqur yAﬁBitd lt;(hlﬁﬁn%t tﬁ{e’ ﬁg%r A &lihﬁ?pﬁ?&? SR Hhrmed

I's decreases e welg on t oundat 1 ons

n Sy o i AT Lyl dhpon g, (1

of thehsespudt@ebosMARt tABC Sewly formed seismic isolation
foundations (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.
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the new national standard for quake-resistance w t hout
reinforcing the 20 existing foundations (9) even
t hough the existing md-rise building (1) was built
according to the forner standard. Figs 13 and 14 are
schematic views of the |ongitudinal section of the
bui | di ng expanded and rei nforced according to the
met hod of the third enbodi nent of the present
Mgrg\angcifinallyn tle srethod cd sheothirdh e ndmeki mens talem cor2gstEhef the
met hod of the third enbodinment also follows the same
Progepsqsadl plasing saismiciselatdon feunstajiaysior the higb-se building
engog%P nt described above. 13 Myre_ specifically, the
outrde, undadiqng efthemrdeting seidarise basding teyoptdingsupport
processes of placipng seismc isolation foundations for
merpbers; op - thes mepdy | fgmgd seisE1g eispladiqry dpwada faers, opnd hehen
exi sting md-rise buil ding, providing support_ nenbers
forgHng e é‘w@hﬂ% SHraes abavh K¢ SBieseoRu A GaecBthoNS 1 7kyecthe
t hen 5 fBrning new dwel ling stories above the existing
SURRATE FRFGOGHS h uti 1 i zing the support members.

i R .
oot Gatinpp i ity By sPral eoRG ¥l 1o omSliSd 'and
on§ GG, i, SRLAARES LSLeLBE" Sty EBLoHEL hpond
T I R

o " tef P G B! 4, D ha BSolhD stonid 1) PREL RHHd Fove
theaéﬂsfiﬁgt}éﬁpri@lg‘ igiiaﬁ d(iﬁ)theléwgﬁgrs J nﬁﬁ-ﬁ&epgﬂding o))

storie Ismantl e renoved 1n this process

ol 8L B ST 1| PG MOGES o
exiétifg thRl-tke Haldingnd) tHe Hisﬂafhﬁéc?raﬁﬁ)d’ #difioved (See Fig. 13).
The number of the stories dismantled and removed in this process is
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 (2) are remodeled

and dwelling spaces are formed in each story. Then the construction

processes are completed (See Fig. 14).
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di smantl ed and renoved. By dismantling and renoving
t he upper stories of the existing 20 md-rise
building (1), the weight |load on the existing
foundation (9) that support the md-rise building
(1) is reduced and the quake -resistance of the
hi gh-rise building is inproved. Then the remaining
storjies (the first to third stories in the exanple
showdarh sty af theertpinomid irésedxiiddinggs wethodelwl in basically
building (1) are renodeled 25 and dwelling spaces are
the spmedqmaRDes ap the rgthodipftheHiase @nﬁlqdwnb%esmb@bsb@@ in
. ar onpl et ed ee Fig..14). 14 Each_story of the
hn@f‘ z&oﬁﬁaﬁ? % ri %feb%nqcaﬁ%ﬁ% dhiscrasaededing ponsastisc|thy steps
fthe sage manner as .t he _method of the first enbodi nent
of digpanyue apdkemeying; the gutdpoststaugases (Apwed forming new
1 sgeci ically, thh@arenndeli g consists of the steps
Qs grianding iTromatRe exasiing flede Guthp siase Sonexsted bg)the
- and forniq?HEeMI.S floors extending fromthe existing

dismanine 4 the LPae¥ " generat ed by the dismantling and

o AL b AT Ao
=l lR TR brRbg tnd 1% BUBARta B0 oetlomostial BY be seismic
isolHH oL RBAENL T "Dt e RS O cfifh st JorBled om e
fouRAfion (9 4B SHpRorEFR Bl Bg R Rus BTt g as the
upi RiorieS e Rt O S TR RY i il g quarhole

becdhlddl Aahigh-As8 l?tjﬂ(%lji%%l gﬁ‘c&&s | %‘ l”(%fs ?ﬁ?rjeg gﬁ)g‘ﬁeas'g:fgég ifﬁget%grelew

the former standard. trate
ikt sachu 60, SO N s AR i
buiddiag&lesigned according to the former standard.

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 rémodel 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.
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formerly occupied by the renoved stories (the forth
and the fifth story in the exanple shown in the
drawi ngs) of the mid-rise building. According to the
anti-seismc reinforcenment and expansi on nethod 20
for building and anti-seismcally reinforced and
expanded building of the present invention, it is
possi bl e not only to expand and renodel a mid-rise
WA I$ GBAIMIBDAS: st ai rcase type apartnent house into a
high-rise building wth the dwellers remaining in the
1. bui | A pgtheeisalis seindorcenmad| antdhexpexison myethiodifodiermganding
desi gned according to the forner standard into a
an@irgmodelagan legisting 2edtmiss bnddire (heinteva hagh oree| building
standard for quake-resistance. 15 WHAT | S CLAI MED | S.
and themethod cowipgiding the stemscafrent and expansi on net hod
for. expandi ng . and renodel i ng an Sxistin md-rise
prayiding neyv eedsmigisplatinn ghundataons(3) donghe high-rise huilding on
conprising. the steps of, 5 providing new seisn_c
the aer s1dsrof esuisldng tfomrdatgns erth@rmldﬁr@ﬁ-hmhhng?ﬂ), di ng
on.. the outer side of, existing foundations of the . .
providing; s@pnart | erdera )6) pnosridi ReW geridede rejemic dgglation
on said newy provided seismc isolation foundations,
3&UPBPHPH& new dwel | i ng stories (10) above the existing

buil ding,with utjlizi 0 sai d support oenbers, and .
fordihe negainelling siaeied A abers Bi srisbing hlinecshatiigne

.ﬁ]ach st or% f the . above-ground part of the existing
salSYPPPLIEMNet % t h rei nforcing existing pile

f oundat i on .2, An anti-seismc reinforcepent an
afigs SARCROR Meblibie Steifuiny footedarapafniiad el stors of the

) ' enpdel.i ng an_.existi.ng m.d-ri.se buil di.n '

b RABRA AR R BRERRSU B RS piaPes With Febdordie g
piléﬁhﬂlfd%ﬁhQQQfX' sting pile
2. An anti-seismic reinforcement and exﬁansion method according to
claim 1 for expanding and remodeling an existing mid-rise building (1) into
a high-rise building wherein said step of reinforcing existing pile
foundations is performed by digging around said existing pile foundations
and filling concrete (18) around footings (9a) so as to increase the cross

sectional area of the footings.

3. An anti-seismic reinforcement and expansion method for expanding

‘and remodeling an existing mid-rise building (1) into a high-rise building

and the method comprising the steps of,

providing new seismic isolation foundations (5) for the high-rise building on
the outer side of existing foundations of the mid-rise building (1),

providing support members (6) on said newly provided seismic isolation

foundations,
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foundations is perfornmed by digging around said

existing pile foundations and filling concrete (18)

around footings (9a) so as to increase the cross

sectional area of the footings. 20 3. An anti-seismc

rei nforcenent and expansi on nethod for expanding and

renodeling an existing md-rise building (1) into a

hi gh-rise building and the method conprising the
formingonest dwslbing dtomgeseil) sdioseitbe iestiting bnilflimgwath ofisizing

(5) for the high-rise building on the outer side of
Saw%@unﬂOﬁ@Hﬁ@mh@§tions of the md-rise building (1), 2.5

provi di ng support nenbers §6) on said newy provided
aftgpisaid @eWséwaﬁmm stariasnaeg farmed, smentling amslwremoving the

dwel ling stories (10) above_ the existing building with
abeyg-grounsgpaxinf saidi pristingrmptisise building te dpxm mespace,

dwel ling staries are formed, dismantling and renoving
layipg be&@bﬁxz@r bame%nsﬁlf%ﬁuﬁapﬁ B1ambersgnisgid jspace to form

buh%ding to forn1a(§pace, 5 laying beaps (16) between
flogrsi fgr & fopend sipzrErSstories Ahpve fhe seeend 8§0%V, f 1 oors f or

r stories abqve the second story,

a.second_.sto an . .
Pmﬁ.@\ﬂgd?ngofar 9% Digh SO} puy b SPPesrPankiony gh&xisting pile

partion existing pile foundations (9), and
_fo"'ﬁ’l%&%’ioaﬁrﬁgiﬂéﬁ dwel I'i ng spaces on said floors of said

m c, r ei,nf or cenent

each new story. 10 4. An anti-sei %
Proghiméfbea% PesHiing SRAEST O SARTF 08 Salther e RBY PRy an
existing,md-ri.-se buildin 1), into a highsri,s .
4. ool A ARTASRR FettoncE e vt efiRon reftipd (G expanding
rovi di ne ei.snic .iysol ati . foupdat,i ons.. . f .
an@irBiiole e i SRR it by R D Ao i i “Pruifing
i f 1 d-rise dbuildin 1), 15 providin
anéﬁ%@p%ﬁthﬁg%%pé%g§%g sééé)l%oofgevw y p?O\(/i Zjed se!osm' c )
pro'vzf’cﬁh@tﬁéw seismic isolation foundations (5) for a high-rise building on
the outer side of existing foundations of the mid-rise building (1),
providing support members (6) on said newly provided seismic isolation

foundations,

forming new dwelling stories (10) above the existing building with utilizing

said support members,

after said new dwelling stories are formed, dismantling and removing the
upper stories of said existing mid-rise building, and

remodeling remaining stories of said existing mid-rise building story by
story.

5. 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
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foundations, form ng new dwelling stories (10) above
the existing building with utilizing said support
menbers, after said new dwelling stories are forned,
dismantling and renoving the 20 upper stories of said
exi sting md-rise building, and renodeling renaining
stories of said existing md-rise building story by
story. 5. A building anti- seismcally reinforced and
foraxipgnuesw dwelling stomes (D abope dhie dixigtise bsiiding sotlautibizing
foundations (5) for a high-rise building on the 25
saishgunrpost geerabextshe f oundati ons of an existing md-rise
bui |l ding (1), providing support nmenbers (6) on said
wheseinin spyblexisting mudnuse buddingnench-abovergropnibatories are
dwel ling stories (10) above the existing building with
repdeled; ssguestintly ansheristing wilerfoundatipas 29) areseginforced.
existing md-rise building, each_above-ground stories
6. ar e Afanisdng aatserjsmieally rainforged rndiaxpgndeddy the steps of,
foyndations (9) are reinfqrceﬂ. 56. A buLIdi%% )
projfding seismie As9lption; fepsdatignadd doapankieh tige bnaldingwa the
ng sejsni% i sol.ation foundations %B) for a

of , .. providi .
O“Tﬁrg‘%ﬁdg pLthe, ungations of apexighing midi Hee brildieg

f oyndat i ons of existing.md-rise huilding (1),
Pr%’ﬂgkﬂ%ﬁw%ﬁBb@dﬁgf%%@igpss%{&el@ﬁnga$ a@enéﬁ%éatmnsy and

i sol ati on faundati ons n form ng new dwel ling
fori G eyt fyesfliRe shaser @ L Rpers e atttmpuifling with utilizing

sai.k:iti i zigﬁ]& 0 said support nenbers, wherein floors for
HEPEEELAE ™Y H Py and stories above the second story

o U D s SIRET B BB sory are
for%lnl%??e(% 2%1%12%%&?}%% ?é%geunn ga srilgppoc}crt Sn%r%b%i'(si 5 i.f;lnsqpace 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 (9), and

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

7. 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 foundation, and
forming new dwelling stories (10) above the existing building with utilizing
said support members,

wherein upper stories of said existing mid-rise building is dismantled and

removed, and

18




15 wherein a floor for the first story is provided at
the upper portion of said existing pile foundations
(9), and wherein new dwelling space is forned on the
floors of each of the newly forned stories. 7. A
building anti -seismcally reinforced and expanded by
the steps of, 20 providing seismc isolation
f oundat i ons (5) for a high-rise building on the outer
Wlmraiel erich oferehmaindeg stomescireawmmdeded.ng mid-ri se
building (1), providing support nenbers (6) on said
seismc isolation foundation, and form ng new
dwel ling stories (10) above the existing building with
utilizing said support menbers, 25 wherein upper
stories of said existing md-rise building is
di smantl ed and renoved, and IS wherein each of
remai ni ng stories are renodel ed.




