DESCRI PTI ON
TI TLE OF THE | NVENTI ON: DOOR FRAME STRUCTURE AND METHOD FOR
MOUNTI NG DOOR FRAME STRUCTURE
Technical Field
[ 0001] The present invention relates to a door frane
structure and a net hod for nounting the door franme structure.
Specifically, the present invention relates to a door frane
structure and a nethod for nounting the door frame structure
which inproverigidity, prevent deformati onthat i s caused by
relative story displacenent of a building in the event of an
eart hquake, and enabl e easy nounti ng.
Background Art
[ 0002] A door of a doorway of an office building, atenant
bui | di ng, an apartnent building, or thelikeis generally, for
securing earthquake- proof characteristics, nounted to a wal l
surface having a wal |l surface opening forned therein to which
a door frame structure nmade of steel wwth certainrigidityis
mount ed, and supported by the door frame structure rotatably
around one vertical side of the door.
[ 0003] Such a door frame structure includes a pair of |eft
and right vertical franme nenbers and a cross frame nenber
j oi ni ng upper portions of the vertical frame nenbers, and i s

i nverted U-shaped as a whol e, and each frane nenber is firmy



attachedtoabedcuringmaterial (post) definingawall surface
openi ng by a known fi xi ng means such as wel di ng, adhesi on, and
caul ki ng, etc.

[ 0004] However, in a case where a door frane structureis
firmy mounted to a wall surface or the like in which a wall
surface openingis forned, for exanpl e, whenl ateral vibration
occurs due to an eart hquake, etc., rel ative story di spl acenent
of a skel eton such as awall, etc., occurs, and follow ng this
relative story displacenent, the door franme structure
pl astically deforns into a di anond shape, and may result in
a situation where the door cannot be opened and cl osed, an
i nhabi tant or thelikeistrappedinsidethebuildi ngandcannot
escape in an energency.

[ 0005] To cope with such a problem for exanple, Patent
Literature 1 discloses a door frame structure structured so
as torel ease a door even when t he door frane structure deforns
tofollowrelative story di spl acenent of a skel et on caused by
an earthquake and t he door and the door frane structure cone
into contact with each other.

[ 0006] Indetail, as showmminFig. 9, adoor frane structure
101 i ncl udes two frane nmenbers 102 and 103 that are fornmed by
folding. The frame nenbers 102 and 103 are novable franme

menber s conbi ned so as to be nutual | y novabl e toward t he i nsi de



of the door franme structure 101.

I n addition, between the franme nenbers 102 and 103, a
coil spring104elasticallydeformableintheup-downdirection
isinterposed, and el astically supports the franme nenbers 102
and 103.

[ 0007] In such a state, for exanple, when an earthquake
occurs and a skel eton not shown greatly oscillates, accordi ng
torelative story displ acenent of the skel eton, the door frane
structure 101 also plastically defornms, and the door frane
structure 101 conmes into contact with an outer edge of a door
105. Then, due to permanent deformation of the door franme
structure 101 after earthquake vi brati on stops, the door franme
structure 101 and the door 105 cone into contact with each
ot her .

[ 0008] However, if a contact pressure between the door
frame structure 101 and t he door 105 exceeds a predeterm ned
strength, the coil spring 104 interposed between the frane
menbers 102 and 103 operates to absorb the contact pressure
bet ween t he door frane structure 101 and t he door 105. Furt her,
the frame nenbers 102 and 103 are nutual | y novabl e toward t he
i nsi de of the door frame structure 101, so that the door frane
structure 101 itself absorbs the contact pressure.

Therefore, evenif the door frame structure 101 and t he



door 105 cone i nto contact with each ot her due t o an eart hquake,
t he door 105 can be opened and ener gency evacuati oni s enabl ed.
Prior Art Docunent

Patent Literature

[ 0009] Patent Literature 1: Japanese Publ i shed Unexam ned
Pat ent Application No. H10-18723

SUMVARY OF THE | NVENTI ON

Problenms to be Sol ved by the Invention

[ 0010] As di scl osedinPatent Literature 1 descri bed above,
by constructing the frame nmenbers novabl y and i nt er posi ng t he
coil spring between the frame nenbers, evenif relative story
di spl acenent of a skel eton occurs due to an earthquake or the
I i ke and t he door andt he door franme structure comeintocontact
with each other, a certain contact pressure can be absorbed,
so that the door can be opened and cl osed.

[ 0011] On the other hand, in the door frame structure
disclosed in Patent Literature 1, respective franme nenbers
constituting the door frame structure are joined in a novable
manner, so that the rigidity of the door frame structure is
very low. In addition, the door franme structure is firmy
mount ed by wel di ng, adhesion, or the like to a wall surface
in which a wall surface opening is forned, so that the door

frame structureis displacedtofoll owa skel eton. Therefore,



if the door frame structure excessively deforns due to
oscillationintheevent of an eart hquake, the contact pressure
bet ween the door franme structure and the door exceeds the
predeterm ned pressure, and the contact pressure cannot be
absor bed by the coil spring and t he door frame structure, and
may cause a problemin which the door cannot be opened.

[ 0012] In addition, due to the lowrigidity of the door
frame structure, not only may the respective frame nenbers
fracture due to oscillationinthe event of an eart hquake, but
al so the respective frane nenbers may fracture in normal use
due to aged deterioration caused by repeated opening and
cl osing of the door.

[ 0013] The present invention was made in view of the
above-descri bed circunstances, and an object thereof is to
provi de a door frame structure and a nmethod for nmounting the
door frame structure which inprove rigidity, prevent
deformation that is caused by rel ative story di spl acenent of
a building in the event of an earthquake, and enabl e easy
nmount i ng.

Means for Sol ving the Problens

[ 0014] In order to attain the above-described object, a
door franme structure according to the present invention

includes a first frame body that has a first groove portion



recessed al ong outer peripheries of at |east three sides of
arectangul ar frame, andafirst couplingportionnear thefirst
groove portion, a first reinforcing nenber that is installed
at a predeterm ned positionin the first groove portion, and
has a projection fornmed t hereon, a second franme body that has
a second groove portion recessed al ong outer peripheries of
at least three sides of a rectangular frane, and a second
coupling portion that can be coupled to the first frane body
in a state where they face each ot her near the second groove
portion, and a second rei nforcing nenber that isinstalled at
a predeterm ned positioninthe second groove portion, and has
a projection fornmed thereon.

[ 0015] Here, by recessing the first groove portion al ong
outer peripheries of at |least three sides of the first frane
body being a rectangul ar franme, the first reinforcing nmenber
describedlater isinstalledtherein. Therefore, rigidity of
thefirst frame body i s inproved, and di spl acenent of the first
frame body that i s caused by openi ng and cl osi ng oper ati on of
a door installed on aninner periphery of the first frame body
or lateral vibrationinthe event of an earthquake, etc., can
be m ni m zed.

[ 0016] In addition, by providing the first coupling

portion near the first groove portion, the second franme body



described |l ater can be coupled to the first franme body in a
stat e where the second franme body faces the first franme body.
Therefore, rigidityof the door frane as awhol e can be i nproved
by integrating the first frame body and t he second franme body.
[ 0017] In addition, by form ng a projection on the first
reinforcing nmenber, rigidity of the first reinforcing nmenber
itself can be inproved. Therefore, even when great | ateral
vi bration occurs in the event of an earthquake, the first
rei nforci ng nenber can be prevented fromfracturing.

[ 0018] | naddition, by recessingthesecondgroove portion
al ong out er peripheries of at | east three sides of the second
frame body being a rectangular frame, a second reinforcing
menber described | ater can be installed therein. Therefore,
rigidity of the second frame body can be inproved, and
di spl acenent of t he second frane body that i s caused by openi ng
and cl osi ng operation of adoor installedonaninner periphery
of the second franme body or lateral vibration inthe event of
an earthquake, etc., can be mnim zed.

[ 0019] In addition, by providing the second coupling
portion that can be coupled tothe first frane body in a state
where they face each other, rigidity of the door frane as a
whol e can be i nproved by integrating the first franme body and

t he second franme body in a state where they face each ot her.



[ 0020] By form ngtheprojectiononthesecondreinforcing
menber, rigidity of the second reinforcing nenber itself can
be inproved. Therefore, even when great lateral vibration
occurs in the event of an earthquake, the second reinforcing
menber can be prevented fromfracturing.

[ 0021] In order to attain the above-described object, a
door franme structure according to the present invention
includes a first frame body that has a first groove portion
recessed along an outer periphery of a janb, and a first
coupling portion near the first groove portion, a first
reinforcing nenber that is installed at a predeterm ned
position in the first groove portion, and has a projection
formed thereon, a second frame body that has a second groove
portionrecessed al ong an out er peri phery of ajanb and a second
coupling portion that can be coupled to the first frane body
in a state where they face each ot her near the second groove
portion, and a second rei nforcing nenber that isinstalled at
a predeterm ned positioninthe second groove portion, and has
a projection forned thereon.

[ 0022] Here, by recessing the first groove portion al ong
t he outer periphery of the janb of the first frane body, the
first reinforcing nenber described |ater can be installed

therein. Therefore, rigidity of the first frame body is



i nproved, and displacenent of the first frame body that is
caused by openi ng and cl osi ng operation of a door installed
on an inner periphery of the first frame body or |ateral
vi brationintheevent of anearthquake, etc., canbem ni m zed.
[ 0023] In addition, by providing the first coupling
portion near the first groove portion, the second frane body
described |l ater can be coupled to the first franme body in a
state where the second frane body faces the first frane body.
Therefore, rigidity of the door frane as awhol e can be i nproved
by integrating the first frame body and t he second franme body.
[ 0024] In addition, by form ng a projection on the first
reinforcing nmenber, rigidity of the first reinforcing nmenber
itself can be inproved. Therefore, even when great | ateral
vi bration occurs in the event of an earthquake, the first
rei nforci ng nenber can be prevented fromfracturing.

[ 0025] I naddition, by recessingthesecondgroove portion
al ong an out er periphery of the janb of the second frane body,
t he second rei nforci ng nenber descri bed | ater canbeinstalled
therein. Therefore, rigidity of the second frane body can be
i nproved, and di splacement of the second frame body that is
caused by openi ng and cl osi ng operation of a door installed
on an inner periphery of the second frane body or |ateral

vi brationintheevent of anearthquake, etc., canbem ni m zed.



[ 0026] In addition, by providing the second coupling
portion that can be coupled tothe first frane body in a state
where they face each other near the second groove portion,
rigidity of the door frame as a whole can be inproved by
integrating the first frame body and the second frane body in
a state where they face each other

[ 0027] In addition, by form ng a proj ection onthe second
rei nforcing menber, rigidity of the second reinforcing nenber
itself can be inproved. Therefore, even when great | ateral
vi bration occurs in the event of an earthquake, the second
rei nforci ng nenber can be prevented from fracturing.

[ 0028] In addition, in a case where the first coupling
portionis provided to extend fromthe first groove portion,
the first coupling portion and the first groove portion can
be fornmed integrally, so that even if a stress is applied to
the first frame body by opening and cl osi ng operation of the
door or lateral vibrationinthe event of an earthquake, etc.,
thereis no possibility that the first coupling portion cones
off the first frame body. Further, the first groove portion
and the first coupling portion can be manufactured in a series
of processes, sothat the manufacturing cost and manuf acturi ng
man- hours can al so be reduced.

[ 0029] In addition, in a case where the second coupling
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portionis provided to extend fromthe second groove portion,
t he second coupling portion and the second groove portion can
be fornmed integrally, so that even if a stress is applied to
t he second franme body by openi ng and cl osi ng operati on of the
door or lateral vibrationinthe event of an earthquake, etc.,
thereis nopossibility that the second coupling portion cones
off the second frane body. |In addition, the second groove
portion and the second coupling portion can be manufactured
in a series of processes, so that the manufacturing cost and
manuf act uri ng man- hours can al so be reduced.

[ 0030] In addition, in a case where the first coupling
portion and t he second coupling portion are providedto extend
fromthe first groove portion and the second groove portion,
and one of the first and second coupling portionsis arecessed
pi ece portion and the other is a projecting piece portion
capabl e of beingfittedintherecessedpieceportion, thefirst
frame body and t he second frane body can be reliably coupled
together in a state where they face each other by using the
recessed piece portion or projecting piece portion as a mark
andfittingthese. Further, onlybyfittingtherecessed pi ece
portion and the projecting pieceportion, thefirst frame body
and t he second frane body can be coupl ed together, so that a

special tool, etc., are not required for coupling, and easy
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assenbling is enabl ed.

[ 0031] In addition, in a case where the door frane
structureincludes awall surface havingawall surface openi ng
formed therein in which the first frame body and the second
frame body are fitted, and a nounting angl e that includes at

| east two surfaces one of which is fixed to the first

rei nforcing nenber and t he ot her of whichis fixedto aninner

peri phery of the wall surface, the first frame body i ncl udi ng
the first reinforcing nenber and t he second frane body coupl ed
tothe first frame body can be nounted to the wall surface via
t he nounting angl e.

[ 0032] In addition, inacase wherethe first reinforcing
menber is installed slidably with respect tothe first groove
portion, evenif great relative story di spl acenent of the wal l

surface occurs due to, for exanple, great lateral vibration
in the event of an earthquake, the first reinforcing nmenber

coupledtothenountingangleslidesinthefirst grooveportion,
sothat the first frame body and t he second franme body coupl ed
to the first frame body do not follow the relative story
di spl acenent of the wall surface. In addition, since the
second rei nforcing menber is fixedto theinside of the second
groove portion, rigidityof the secondfrane body is maintained.

Therefore, deformations of the first frane body and t he second
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frame body caused by lateral vibration in the event of an
eart hquake can be m nim zed, so that the door can be opened
and cl osed even in an energency.

[ 0033] In addition, inacase where the first reinforcing
menber has afirst contact surfacethat conmesintocontact with
at | east one side wall of the first groove portion, even if
a predetermned or greater force is applied to the first
reinforcing nmenber by lateral vibration in the event of an
eart hquake, the force appliedto the first reinforcing nenber
can be dispersed fromthe first contact surface, so that the
first reinforcing nmenber can be prevented from fracturing.

[ 0034] In addition, inacase wherethe first reinforcing
menber has a second contact surface that cones into contact
wi ththenmountingangle, thefirst franme body onwhichthefirst
reinforcing nmenber is installed can be nmounted to the wall
surface opening via the nounting angle.

[ 0035] Further, sincethefirst franme body is not directly
mounted to a wall surface, even if great relative story
di spl acenent of the wall surface occurs due to, for exanple,
great lateral vibrationintheevent of an earthquake, thefirst
rei nforcing nmenber fixed to the nounting angle slides in the
first groove portion, and the first frame body and t he second

frame body do not followthe relative story displacenent of
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the wal | surface. Therefore, deformations of the first frane
body and t he second frane body caused by the | ateral vibration
i nthe event of an eart hquake canbe m ni m zed, and accordi ngl vy,
t he door can be opened and cl osed even in an energency.

[ 0036] Inaddition, inacase where the first reinforcing
menber i ncludes afirst joint platethat joinsthefirst contact
surface and t he second cont act surface, andis across thefirst
groove portion, the first joint plate functions as a
longitudinal rib, sothat rigidity of thefirst frame body can
be i nproved.

[ 0037] Inaddition, inacase where aprojectionis forned
on the first joint plate, rigidity of the first joint plate
can be inproved, and therefore, for exanple, even if great
| ateral vibration occurs in the event of an earthquake, the
first reinforcing nmenber can be prevented from fracturing.

[ 0038] In addition, in a case where the projection to be
formed on the first joint plateis formed in a 30-70%ar ea of
thejoint plate, theconpatibility between processability when
processingtheprojectionandrigidity of thefirst joint plate
can be ensured in an optimal |l y-bal anced manner. That is, if
the area of the projection is smaller than 30%of the first
joint plate, the rigidity of the first joint plate cannot be

kept at a predeterm ned or higher level, and if the areais
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| ar ger than 70% processing for form ngthe projectionbecones
difficult.

[ 0039] Inaddition, inacase wherethe second reinforcing
menber i ncl udes athirdcontact surfacethat conesintocontact

with one side wall of the second groove portion and a fourth
contact surface that conmes into contact with the other side
wal | of the second groove portion, the second reinforcing
menber is installedinthe second groove portion in a contact

state, so that the rigidity of the second frame body can be
i nproved.

Further, even when a predeterm ned or greater force is

appliedto the second rei nforcing nenber by | ateral vibration
inthe event of an earthquake, the force appliedto the second
rei nforci ng menber can be dispersed fromthe second contact
surface, sothat the second reinforcing nenber can be prevent ed
fromfracturing.
[ 0040] Inaddition, inacase wherethe second reinforcing
menber includes a second joint plate that joins the third
contact surface and the fourth contact surface, and i s across
t he second groove portion, this second joint plate functions
as a longitudinal rib, so that rigidity of the second frane
body can be i nproved.

[ 0041] Inaddition, inacase where aprojectionis forned
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on the second joint plate, rigidity of the second joint plate
can be inproved, so that, for exanple, even in a case where
great | ateral vibration occurs inthe event of an earthquake,
t he second rei nf or ci ng menber can be prevented fromfracturing.
[ 0042] In addition, in a case where the projection to be
formed on the second joint plate is fornmed in a 30-70% area
of the joint plate, the conpatibility between processability
when processing the projection andtherigidity of the second
joint plate can be ensured in an optimally bal anced manner.
That is, if the area of the projectionis smaller than 30% of
the second joint plate, therigidity of the secondjoint plate
cannot be kept at a predeterm ned or higher level, and if the
areais larger than 70% processing for formngthe projection
becones difficult.

[ 0043] In addition, inacase wherethe first reinforcing
menber or the second reinforcing nenber has a notched portion
t hat cones into contact with an outer surface of the recessed
pi ece portion when the projecting piece portionis fittedin
t he recessed pi ece portion, thefirst franme body and t he second
frame body can be nore firmy coupl ed t oget her. Further, even
if a predeterm ned or greater force is applied to the first
rei nforcing nenber or the second rei nforci ng menber by | at er al

vi bration in the event of an earthquake, the force appliedto
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the first reinforcing menber or the second rei nforcing menber
can be dispersed fromthe outer peripheral surface of the
recessed piece portion in contact, so that the first
rei nforcing nmenber or the second reinforcing nmenber can be
prevented from fracturing.

[ 0044] In addition, in a case where the first franme body
includes apair of first frame nenbers and a second f rane nenber
t hat j oi ns one ends of thefirst frame nenbers, transportati on,
assenbl i ng, and di sassenbling of the first frane body becone
easy, and the first frane body can al so be reused.

[ 0045] In addition, in a case where the second franme body
includesapair of thirdframe nmenbers andafourth franme nenber
t hat j oi ns one ends of thethirdframe nenbers, transportation,
assenbl i ng, and di sassenbl i ng of the second frane body becone
easy, and the second franme body can al so be reused.

[ 0046] In addition, in a case where equal nunbers of the
first reinforcing nmenbers are respectively disposed on the
first frame nenbers and the second franme nenber, rigidity of
the whole first frame body can be evenly bal anced.

[ 0047] In addition, in a case where equal nunbers of the
second reinforcing nenbers are respectively di sposed on the
third frame nenbers and the fourth frame nenber, rigidity of

t he whol e second frane body can be evenly bal anced.
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[ 0048] In order to attain the above-described object, a
met hod for mounting a door frame structure according to the
present invention includes the steps of installing a first
reinforcingmenber inafirst groove portionfornmedal ong outer
peri pheries of at | east three sides of afirst frame body bei ng
a rectangul ar franme, fixing one surface of a nounting angle
having at | east two surfaces to the first reinforcing nenber
and fixing the other surface to an i nner periphery of a wall
surface in which awall surface openingis forned, installing
a second rei nforcing menber ina second groove portion fornmed
al ong outer peripheries of at |east three sides of a second
frame body being a rectangul ar franme, and coupling the first
frame body and the second frane body so that they face each
ot her.

[ 0049] Here, since the nethod includes the step of
installing the first reinforcing nmenber in the first groove
portion formed al ong outer peri pheries of at | east three sides
of a rectangular franme, rigidity of the first frame body can
be i nproved, and di spl acenent of the first frame body that is
caused by openi ng and cl osi ng operation of a door installed
on an inner periphery of the first frame body or latera
vi brationintheevent of anearthquake, etc., canbem ni m zed.

[ 0050] In addition, by form ng a projection on the first
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reinforcing nmenber, rigidity of the first reinforcing nmenber
itself can be inproved. Therefore, even if great latera
vi bration occurs in the event of an earthquake, the first
rei nforci ng nenber can be prevented fromfracturing.

[ 0051] I n addi tion, since the nethod includes the step of
fi xing one surface of the nounting angl e having at | east two
surfaces to the first reinforcing nenber and fi xi ng t he ot her
surface to aninner periphery of awall surface in whichawall
surface opening is fornmed, the first frame body i ncl udi ng t he
first reinforcing nmenber can be coupled to the wall surface
via the nounting angl e.

[ 0052] I n addi tion, since the nethod includes the step of
installing the second reinforcing nenber inthe second groove
portion formed al ong out er peri pheries of at | east three sides
of a second frame body being a rectangul ar frame, rigidity of
t he second franme body can be i nproved, and di spl acenent of the
second frame body that is caused by opening and closing
operation of a door installed on an inner periphery of the
second frane body or lateral vibration in the event of an
eart hquake, etc., can be mnim zed.

[ 0053] I n addi tion, by form ng a projection onthe second
rei nforcing menber, rigidity of the second reinforcing nenber

itself can be inproved. Therefore, even if great latera
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vibration occurs in the event of an earthquake, the second
reinforcing member can be prevented from fracturing.

[0054] In addition, since the method includes the step of
coupling the first frame body and the second frame body in a
state where they face each other, rigidity of the door frame
as a whole can be improved by integrating the first frame body
and the second frame body.

[0055] In order to attain the above-described object, a
method for mounting a door frame structure includes the steps
of: installing a first reinforcing member in a first groove
portion formed along an outer periphery of a first frame body
being a jamb, fixing one surface of a mounting angle having
at least two surfaces to the first reinforcing member and fixing
the other surface to an inner periphery of a wall surface in
which a wall surface opening is formed, installing a second
reinforcing member in a second groove portion formed along an
outer periphery of a second frame body being a jamb, and
coupling the first frame body and the second frame body so that
they face each other.

[0056] Here, since the method includes the step of
installing a first reinforcing member in a first groove portion
formed along an cuter periphery of a jamb, rigidity of the first

frame body is improved, and displacement of the first frame
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body that i s caused by openi ng and cl osi ng operati on of a door
installed on an inner periphery of the first franme body or
|ateral vibrationinthe event of an earthquake, etc., can be
mnim zed.

[ 0057] In addition, by form ng a projection on the first
reinforcing nmenber, rigidity of the first reinforcing nmenber
itself can be inproved. Therefore, even when great | ateral
vi bration occurs in the event of an earthquake, the first
rei nforci ng nenber can be prevented fromfracturing.

[ 0058] I n addi tion, since the nethod includes the step of
fixing one surface of a nounting angle having at |east two
surfaces to the first reinforcing nenber and fi xi ng t he ot her
surface to an i nner periphery of awall surface opening forned
inawall surface, the first frame body including the first
rei nforci ng menber can be coupled to the wall surface viathe
nmount i ng angl e.

[ 0059] I n addition, since the nethod includes the step of
installing a second reinforcing nenber in a second groove
portion formed al ong outer peri pheries of at | east three sides
of a second frame body being a rectangul ar frame, rigidity of
t he second franme body can be i nproved, and di spl acenent of the
second frame body that is caused by opening and closing

operation of a door installed on an inner periphery of the
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second frane body or lateral vibration in the event of an
eart hquake, etc., can be m nim zed.

[ 0060] In addition, by form ng a proj ection onthe second
rei nforcing menber, rigidity of the second reinforcing nenber
itself can be inproved. Therefore, even if great |ateral
vi bration occurs in the event of an earthquake, the second
rei nforci ng nenber can be prevented fromfracturing.

[ 0061] I n addi tion, since the nethod includes the step of
coupling the first frame body and the second franme body in a
state where they face each other, rigidity of the door frane
as a whol e can be i nproved by integrating the first frane body
and the second frane body.

[ 0062] Inaddition, inacase wherethe stepof installing
the first reinforcing nmenber i ncludes a step of installingthe
first reinforcing nmenber slidably with respect to the first
groove portion, and the step of installing the second
reinforcing nenber includes a step of fixing the second
rei nforcing menber with respect to the second groove portion,
even if great relative story di spl acenent of the wall surface
occurs dueto, for exanpl e, great |l ateral vibrationintheevent
of an earthquake, the first reinforcing nenber fixed to the
nmounting angle slides inthe first groove portion, sothat the

first franme body and t he second franme body coupledtothe first
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frame body do not followthe relative story displacenent of
the wall surface. 1In addition, since the second reinforcing
menber is fixed to the inside of the second groove portion,
rigidity of the second franme body i s mai ntai ned. Therefore,
deformations of the first frame body and t he second frane body
caused by lateral vibration in the event of an earthquake can
be m nim zed, so that the door can be opened and cl osed even
i n an energency.
Ef fects of the Invention
[ 0063] The door frame structure andt he net hodfor nounti ng
t he door frame structure according to the present invention
inprove rigidity, prevent deformation that is caused by
relative story displacenent of a building in the event of an
eart hquake, and enabl e easy nounti ng.
BRI EF DESCRI PTI ON OF THE DRAW NGS
[ 0064] Fig. 1 is an expl oded perspective view of a door
frame structure according to an enbodi nent of the present
i nvention.

Fig. 2 is a front view of the door frame structure
according to the enbodi nent of the present invention.

Fig. 3 is a perspective view of an inner frane body.

Figs. 4are enlarged views of afirst reinforcing nenber,

and Fig. 4(a) is afront view, Fig. 4(b) is a side view, Fig.
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4(c) is a bottomview, Fig. 4(d) is a perspective view, and
Fig. 4(e) isaviewshow ng astate wherethefirst reinforcing
menber is installed in a first groove portion.

Fig. 5 is a perspective view of an outer frane body.

Fi gs. 6 areenl arged vi ews of asecondr ei nforci ng nenber,
and Fig. 6(a) is afront view, Fig. 6(b) is a side view, Fig.
6(c) is a bottomview, Fig. 6(d) is a perspective view, and
Fig. 6(e) isaviewshow ng a statewherethe secondreinforcing
menber is installed in a second groove portion.

Fig. 7(a) is avertical sectional viewof a second frane
menber portionand Fig. 7(b) i s across-sectional viewof first
frame nmenber portions in the door frame structure accordi ng
to the enbodi nent of the present invention.

Figs. 8 are enl arged vi ews of a nounti ng angl e, and Fi g.
8(a) is afront view, Fig. 8(b) is a side view, Fig. 8(c) is
a bottomview, Fig. 8(d) is a perspective view, and Fig. 8(e)
is a viewshowing a state where the nmounting angle is fixed
to the first reinforcing nenber.

Fig. 9 is a view showi ng a conventional technique.
Best Mbde for Carrying Qut the Invention
[ 0065] Herei nafter, enbodi nents of the present invention
relating to a door frame structure and a nethod for nounting

t he door frame structure are described with reference to the
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drawi ngs for understandi ng of the present invention. |n each
drawi ng, for conveni ence of description, in a state where a
door frame structureisinstalledonafloor surface, an upward
direction of the door frame structure fromthe floor surface
is defined as a vertical direction, and a | onger direction of
t he door franme structure perpendicular tothe upwarddirection
is defined as a horizontal direction.

[ 0066] First, a whole construction of a door frane
structure 1 according to an enbodi nent to which the present
invention is applied is described with reference to Fig. 1.
As showninFig. 1, the door frane structure 1includes an i nner
frame body 2 (“first frame body” described in clains) and an
outer frame body 3 (“second frane body” descri bed in clains).
The i nner frame body 2 includes a pair of first frame nenbers
2aand 2b extendinginthevertical directionandasecondfrane
menber 2c that joins one ends of the first frame nenbers 2a
and 2b to each ot her and extends in the horizontal direction,
andthefirst frame nenbers 2a and 2b and t he second f r ane nenber
2c are fixed by welding, adhesion, fitting, or other known
fixing means, respectively.

[ 0067] Here, the inner frame body 2 does not necessarily
have t o be di vi sionally constructed of the first frame nenbers

2a and 2b and the second frane menber 2c, respectively, and
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t hese frame nenbers may be constructed integrally. However,
di vi si onal construction makes transportation, assenbling, and
di sassenbl i ng easy, and al so enabl es reuse, sothat divi si onal
construction is nore preferable.

[ 0068] I n addi ti on, each of the first franme nenbers 2a and
2b and the second frame nenber 2c has a first groove portion
7 recessed in an outer periphery thereof so as to have a
substantially half-split shape in section.

Further, in the first groove portion 7, a first
rei nforcing nenber 9 (not shown in Fig. 1) described later is
installed so as to be slidable inthe first groove portion 7.
[ 0069] In addition, simlarly, the outer frane body 3
i ncludes a pair of third frame nmenbers 3a and 3b extending in
the vertical direction and a fourth frane nenber 3c that j oi ns
one ends of the third frame nmenbers 3a and 3b to each ot her
and extends in the horizontal direction, and the third frame
menbers 3a and 3b and the fourth frame nenber 3c are fixed by
wel di ng, adhesion, fitting, or other known fixing neans,
respectively.

[ 0070] Here, the outer frame body 3 does not necessarily
have t o be di vi sionally constructed of thethird frame nenbers
3a and 3b and the fourth franme nmenber 3c, respectively, and

t hese frame nenbers may be constructed integrally. However,
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di vi si onal construction makes transportation, assenbling, and
di sassenbl i ng easy, and al so enabl es reuse, sothat divi si onal
construction is nore preferable.

[ 0071] I n addi tion, each of thethird franme nenbers 3a and
3b and the fourth frame nmenber 3c has a second groove portion
8 recessed in an outer periphery thereof so as to have a
substantially half-split shape in section.

Further, in the second groove portion 8, a second
rei nforcing menber 10 (not shown in Fig. 1) described | ater
is install ed.

[ 0072] In a wall surface 4, a wall surface opening 5is
formed, and a pair of post nmenbers 6a and 6b extending in the
vertical directional onganinner peripheryof thewall surface
4 and a beamnenber 6c extending in the horizontal direction
are enbedded in the wall surface 4. In such astate, intothe
wal | surface opening 5, theinner frame body 2is fitted from
one side of the wall surface opening5 and the outer franme body
disfittedfromtheother side. At thistime, the post nenbers
6a and 6b and the beam nenber 6c only conme into contact with
t he door frame structure 1, and as described later, they are
partially indirectly fixed to each other via nounting angl es
11.

[ 0073] Her e, t he post nmenbers 6a and 6b and t he beamnenber
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6¢c do not necessarily have to be indirectly fixed to the door
frame structure 1, and the post nenbers 6a and 6b and t he beam
menber 6¢c nay be directly fixed to the door frame structure
1 by welding or the like. However, by indirectly fixing the
post nmenbers 6a and 6b and t he beamnenber 6¢ to t he door franme
structure 1, evenif relative story displacenent of the wall

surface 4 occurs due to oscillation in the event of an
eart hquake, w t hout fol | ow ng di spl acenent of thewall surface
4, displ acenment anount of the door frame structure 1 can be
mnimzed. Therefore, it is nore preferable that the post

menbers 6a and 6b and t he beamnenber 6¢ are indirectly fixed
to the door franme structure 1.

[ 0074] Around the door frame structure 1 nounted to the
wal | surface 4 by being fitted in the wall surface opening 5,

as showmminFig. 2, thefirst reinforcing nenbers 9 and second
rei nforcing nenbers 10 are provi ded, and a door 31 enabl ed to
freely open and cl ose by hinges 32 attached to two positions
is held.

[ 0075] Here, the hinges 32 do not necessarily have to be
provided at two positions, and the nunber of hinges may be
properly changed according to the size of the door 31.

[ 0076] As the inner frame body 2, as shown in Fig. 3, a

frame body being janb i nverted U shaped as a whole is forned
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by | ayi ng t he second franme nmenber 2c across upper ends of the
pair of left and right first frame nenbers 2a and 2b, and t he
first groove portions 7 are connected to be al ong the verti cal
directions of the first frame nenbers 2a and 2b and the
hori zontal direction of the second frame nmenber 2c.

[ 0077] Here, the inner frame body 2 does not necessarily
have to be formed as an i nverted U-shaped janb. For exanpl e,
t he i nner frame body 2 may be substantially H shaped by | ayi ng
t he second frame nmenber 2c across positionsslightlylower than
t he upper ends of the first frane nenbers 2a and 2b. Furt her,
it is al so possible that another frame nenber is laid on the
fl oor surface Fside (| ower endsides of thefirst frame nenbers
2a and 2b) to forma rectangular frane as a whol e.

[ 0078] In the first groove portions 7, the first
rei nforcing nenbers 9 substantially nmatchi ng secti onal shapes
of thefirst groove portions 7 areinstalledlikelongitudinal
ri bs across the first groove portions 7 so as to be slidable
inthe vertical directions of the first framne menbers 2a and
2b and t he hori zontal direction of the second frame nenber 2c.
Equal nunbers anong 2 to 15 of the first reinforcing nenbers
9 arerespectively installedonthe first franme nmenbers 2a and
2b and t he second frane nenber 2c, and on the i nner frane body

2, 6to45intotal of first reinforcingnenbers9areinstall ed.
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In addition, the first reinforcing nmenber 9 is nounted to the
wal | surface opening 5 not showninFig. 3viaanmuntingangle
11 described | ater.

[ 0079] Here, the nunbers of first reinforcing nenbers 9
installed on the first franme nmenbers 2a and 2b and t he second
frame menber 2c, respectively, do not necessarily have to be
equal to each other. For exanple, the nunber of first
reinforcingnmenbers9tobeinstall edoneachof thefirst frame
menbers 2a and 2b may be set snaller than that installed on
t he second franme nmenber 2c, or vice versa. However, fromthe
viewpoint of mnimzing displacenent in the horizontal
directioninthe event of an earthquake, therigidity bal ance
of the whole inner frame body 2 nust be ensured, so that it
is preferable that in consideration of |engths, etc., of the
first frame nenbers 2a and 2b and t he second frame nmenber 2c,
t he di sposi tion bal ance of the first reinforcing nenbers 9to
be installed is properly changed.

[ 0080] In addition, the nunber of first reinforcing
menbers 9 does not necessarily have to be 2 to 15 per frane
menber. The nunber can be properly changed i n consi deration
of the size and required rigidity, etc., of the whole inner
frame body 2.

[ 0081] Next, a detailed shape of the first reinforcing
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menber 9 is described with reference to Figs. 4. The first
rei nforci ng menber 9 has afirst contact surface 12 and a second
contact surface 13that areformed by fol ding, andafirst joint
plate 14 joining these first contact surface 12 and second
contact surface 13. The first joint plate 14is a flat plate
with a plate thickness of approximately 1 to 2 mm and has a
whol e shape that can be fitted in the first groove portion 7
formed on the inner frame body 2 as shown in Fig. 4(e), and
is properly changeabl e according to the shape of the first
groove portion 7.

[ 0082] In addition, in a predeterm ned range of the first
joint plate 14, projections 15 are formed by drawi ng. Draw ng
is applied to a 30-70% area of the first joint plate 14.

[ 0083] Here, the range in which the projections 15 are
formed does not necessarily have to be set to a 30-70% area
of thefirst joint plate 14. However, as aresult of repeated
experinments conducted by the inventor, when the area was
smal l er than 30% rigidity could not be greatly i nproved, and
when the area was larger than 70% processability was
deteriorated. Therefore, it was foundthat by settingthearea
to 30-70% preferably, to 50-70% an optinal bal ance between
processability and rigidity is obtained.

[ 0084] The first contact surface 12i s brought i nt o cont act
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wi th one side wall 16a of the first groove portion 7, and the
second contact surface 13 is brought intocontact with one end
of the nmounting angle 11 described | ater to be nounted to the
wal | surface 4.

[ 0085] Here, the first reinforcing nmenber 9 does not
necessarily havetohavethefirst contact surface 12. However,
when the first reinforcing nenber 9 has the first contact
surface 12, evenif apredeterm ned or greater forceis applied
tothefirst reinforcing nmenber 9inthe event of an eart hquake,
etc., the force appliedto the first reinforcing nenber 9 can
be di spersedthroughthefirst contact surfacel2, andthefirst
reinforcing nmenber 9 can be prevented from fracturing in
advance.

[ 0086] In addition, the first contact surface 12 does not
necessarily have to be in contact with the side wall 16a of
the first groove portion 7. For exanple, it is also possible
that a predeterm ned space is provided between the first
contact surface 12 and the side wall 16a of the first groove
portion 7, and they cone i nto contact with each ot her only when
the first reinforcing nenber 9 is subjected to a force and
di spl aced inside the first groove portion 7.

[ 0087] To L-shape-folded portions fromwhich the first

contact surface 12 andt he second cont act surface 13 are f or ned,
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triangular ribs 17 for securing strength are attached.

[ 0088] Here, thetriangul ar ri bs 17 do not necessarily have
to be provi ded. However, fragil eroot portions of theL shapes
can be reinforced by the triangular ribs 17.

[ 0089] Next, as the outer frame body 3, as shown in Fig.
5 ajanb that is inverted U shaped as a whole is fornmed by
laying the third frame nmenber 3c across upper ends of the pair
of left andright thirdfrane nenbers 3a and 3b, and t he second
groove portions 8 are connected to be along the vertica
directions of the third frame nenbers 3a and 3b and the
hori zontal direction of the fourth frame nmenber 3c.

[ 0090] Here, the outer frame nenber 3 does not necessarily
haveto be formedintoaninverted U shapedjanb. For exanpl e,
t he outer frame body 3 may be substantially H shaped by | ayi ng
the fourth franme nenber 3c across portions slightly | ower than
t he upper ends of the third frane nenbers 3a and 3b. Furt her,
it is also possible that another frane nenber is laid on the
fl oor surface Fside (|l ower endsides of thethirdfranme nenbers
3a and 3b) to forma franme body that i s rectangul ar as a whol e.
[ 0091] I nthe second groove portions 8, second rei nforcing
menbers 10 substantially matching sectional shapes of the
second groove portions 8 areinstalled |ike longitudinal ribs

across the second groove portions 8. Equal nunbers anong 2
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to 15 of the second reinforcing nenbers 10 are respectively
installed onthe third frame nmenbers 3a and 3b and the fourth
frame menber 3c, and 6 to 45 second reinforcing nenbers 10 in
total are installed on the outer frane body 3.

[ 0092] Her e, the nunbers of second rei nforcing nenbers 10
installed onthe third frame nenbers 3a and 3b and the fourth
frame menber 3c, respectively, do not necessarily have to be
equal to each other. For exanple, the nunber of second
reinforcing nenbers 10 to be installed on each of the third
frame nmenbers 3a and 3b nay be set to be smaller than that on
the fourth frame nenber 3c, or vice versa. However, fromthe
viewpoint of mnimzing displacenent in the horizontal
directioninthe event of an earthquake, therigidity bal ance
of the whole outer frame body 3 nust be ensured, so that it
is preferable that in consideration of the |l engths, etc., of
the third frame menbers 3a and 3b and the fourth frame nenber
3c, the disposition bal ance of the second reinforcing nenbers
10 to be installed is properly changed.

[ 0093] The nunber of second reinforcing nenbers 10 does
not necessarily haveto be 2to 15 per frane nenber. The nunber
can be properly changed in consideration of the size and
required rigidity, etc., of the whole outer frane body 3.

[ 0094] Next, a detail ed shape of the second reinforcing
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menber 10 is described with reference to Figs. 6. The second
reinforcing nmenber 10 has a third contact surface 18 and a
fourth contact surface 19 formed by fol di ng, and a second j oi nt
plate 20 joining these third contact surface 18 and fourth
contact surface 19. The second joint plate20is aflat plate
with aplate thickness of 1to 2 mm and has a whol e shape t hat
canbefittedinthe second groove portion 8 fornmedontheouter
frame body 3 as showmnin Fig. 6(e), and is properly changeabl e
according to the shape of the second groove portion 8.

[ 0095] I n a predeterm ned range of the second joint plate
20, aprojection 21l is forned by drawng. Drawing is applied
to a 30-70% area of the second joint plate 20.

[ 0096] Here, therangeinwhichtheprojection2lisforned
does not necessarily have to be set to a 30-70% area of the
second joint plate 20. However, as a result of repeated
experinments conducted by theinventor, if the area was snal |l er
than 30% rigidity could not be greatly inproved, and if the
area was larger than 70% processability was deteriorated.
Therefore, it was found that by setting the area to 30-70%
preferably, to 50-70% an optimal bal ance between
processability and rigidity is obtained.

[ 0097] The third contact surface 18 and t he fourth cont act

surface 19 are brought into contact with side walls 22a and
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22b of the second groove portion 8, and near the third contact
surface 18, a notched portion 30 is fornmed so that a part of
the second joint plate 20 cones into contact with a part of
t he i nner frame body 2 when the i nner franme body 2 and t he out er
frame body 3 are coupledin astate where they face each ot her.
Further, the fourth contact surface 19 is screwed and fi xed
to the side wall 22b of the second groove portion 8.

[ 0098] Here, the second reinforcing nenber 10 does not
necessarily have to have the third contact surface 18 and t he
fourth contact surface 19. However, when the second
rei nforcing menber has the third contact surface 18 and the
fourth contact surface 19, the second reinforcing nenber 10
isfirmy fixedinthe second groove portion 8. Further, even
if a predeterm ned or greater force is applied to the second
rei nforcing menber 10 i nthe event of an earthquake, etc., the
force applied to the second reinforcing nenber 10 can be
di spersed through the third contact surface 18 and the fourth
contact surface 19, and the second rei nforci ng nenber 10 can
be prevented fromfracturing in advance.

[ 0099] I n addi ti on, the second rei nforcing nenber 10 does
not necessarily have to have t he notched portion 30. However,
when t he second rei nforcing nenber 10 has t he not ched portion

30, frictional resistance between the notched portion 30 and

36



the i nner frame body 2 i ncreases, so that the inner frane body
2 and the outer frame body 3 are nore firmy joi ned toget her.
[ 0100] I n addi ti on, the second rei nforcing nenber 10 does
not necessarily have to be fixed to the second groove portion
8.

For exanple, it is also possible that the third contact
surface 18 andthe fourth contact surface 19 areonly incontact
with the side walls 22a and 22b of the second groove portion
8, respectively. However, by fixing the second reinforcing
menber 10tothe second groove portion 8, rigidity of the second
frame body that is displaced integrally with the first frame
body by, for exanple, great |ateral vibrationinthe event of
an earthquake is naintained, and deformations of the first
frame body and t he second f rane body caused by | ateral vi bration
in the event of an earthquake can be mnimzed, so that the
door can be opened and cl osed even in an energency.

[ 0101] To t he L- shape-fol ded portionfromwhi chthe fourth
contact surface 19 is forned, triangular ribs 23 for securing
strength are attached.

[ 0102] Here, thetriangul ar ri bs 23 do not necessarily have
to be attached. However, by the triangular ribs 23, the
fragile root portion of the L shape can be reinforced.

[ 0103] Next, a nmounting state of the inner frane body 2
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and the outer frane body 3 to the wall surface 4 in which the
wal | surface opening 5is forned is described with reference
to Figs. 7. The inner frame body 2 and the outer frane body
3arefirmy coupled by fitting projecting piece portions 25
provi ded to extend fromt he si de wal | s 22a of t he second gr oove
portions 8 of the outer frane body 3 in the recessed piece
portions 24 provided to extend fromside walls 16b of the first
groove portions 7 of the inner frame body 2.

[ 0104] Here, the inner frame body 2 and the outer franme
body 3 do not necessarily have to be coupled by the method in
whi ch t he recessed pi ece portions 24 and t he projecting pi ece
portions 25 are fitted to each other. For exanple, the inner
frame body 2 and the outer frame body 3 may be coupled by a
known fi xi ng nethod such as wel di ng, adhesion, or screw ng,
etc. However, by fitting and coupling the recessed piece
portions 24 and the projecting piece portions 25, they can be
used as a mar k when coupl i ng the outer franme body 3to theinner
frame body 2, and processes such as wel di ng, adhesion, and
screwi ng, etc., after assenbling are unnecessary, so that the
assenbl i ng process becones easy.

[ 0105] In addition, it is not necessarily required that
the recessed piece portions 24 are fornmed on the i nner frane

body 2 and the projecting piece portions 25 are fornmed on the
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outer frame body 3. For exanple, it is al so possiblethat the
proj ecting pieceportions 25 are fornmedontheinner franme body
2, and the recessed pi ece portions 24 are fornmed on t he outer
frame body 3.

[ 0106] One surface of the L-shaped nounting angle 11 is
brought into contact with and screwed and fi xed to the second
contact surface 13 of the first reinforcing menber 9, and t he
ot her surface of the nounting angle 11 is brought into contact
withthewall surface 4 and screwedandfi xedtothepost nenbers
6a and 6b and the beam nenber 6c. That is, the door frane
structure 1 is not directly fixed to the wall surface 4, and
thefirst reinforcingnenbers9installedslidably ontheinner
frame body 2 are nounted to the wall surface 4 viathe nounting
angl es 11.

[ 0107] Here, one surface of the nounting angle 11 and t he
second contact surface 13 of the first reinforcing nenber 9,
and the other surface of the nmounting angle 11 and the wall
surface 4 do not necessarily have to be screwed and fi xed to
each other. For exanple, they can be fixed by a known fi xi ng
met hod such as wel di ng or adhesion, etc.

[ 0108] Next, a detail ed shape of the nounting angle 11 is
described with reference to Figs. 8 The nounting angle 11

is substantially L-shaped, and has a fifth contact surface 26
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bei ng a contact surface that cones into contact with the wall
surface 4, and a sixth contact surface 27 that cones into
contact wth the second contact surface 13 of the first
reinforcing nenber 9. The fifth contact surface 26 has a
contact area |l arger than that of the sixth contact surface 27,
and onthe fifth contact surface 26, a projection 28 is forned
by draw ng.

[ 0109] The contact area of the fifth contact surface 26
does not necessarily havetobeset tobelarger thanthe contact
area of the sixth contact surface 27. However, by settingthe
contact area of the fifth contact surface 26 bei ng a cont act
surface that cones into contact wwth the wall surface 4 to be
| arger than the contact area of the sixth contact surface 27,
t he nounti ng angl e 11 can be prevented fromcom ng of f t he wal |
surface 4 even when the wall surface 4 is greatly displaced
in the event of an earthquake.

[ 0110] In addition, it is not necessarily required that
drawing is appliedtothe fifth contact surface 26. However,
the fifth contact surface 26 is directly subjectedto a stress
fromthe wall surface 4, so that by increasing the rigidity
by draw ng, the nmounting angl e 11 can be prevented frombei ng
fractured by the stress received fromthe wall surface 4.

[0111] To t he L- shape-fol ded portion of t he nounti ng angl e
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11, triangular ribs 29 for securing strength are attached.
[0112] Here, thetriangul ar ri bs 29 do not necessarily have
to be attached. However, by the triangular ribs 29, the
fragile root portion of the L shape can be reinforced.
[0113] As descri bed above, the door franme structure 1
including the inner frame body 2 and the outer frane body 3
is indirectly nmounted to the wall surface 4 via the first
reinforcing menbers 9 slidably installed on the inner frane
body 2 and the nmounting angles 11.

[ 0114] Therefore, innormal use, rigidity of thedoor frame
structure 1 can be i nproved by the first reinforcing nenbers
9 and the second reinforcing nenbers 10. On the ot her hand,
even if great relative story di splacenent of the wall surface
4occursduetolateral vibrationintheevent of anearthquake
etc., the door frane structure 1 does not deformby foll ow ng
the relative story displacenent of the wall surface 4.
Therefore, deformation of the door frame structure 1 with
respect to relative story di splacenent of the wall surface 4
can be mnimzed, so that the door can be opened and cl osed
even in an energency.

[ 0115] Next, amet hod f or nounti ngthe door frame structure
1 tothe wall surface opening 5 is described.

[ 0116] <STEP 1: Step of installing the first reinforcing
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menbers 9 on the inner frame body 2>

Onthe first frame nmenbers 2a and 2b and t he second frane
menber 2c, the first reinforcing nenbers 9 are respectively
installed slidably in the first groove portions 7.
[0117] <STEP 2: Step of bringing into contact and fixing
the nounting angles 11 to the first reinforcing nenbers 9>

The si xth contact surfaces 27 of the nounting angles 11
are brought into contact with and screwed and fixed to the
second contact surfaces 13 of the first reinforcing nenbers
9 respectively installed on the first frame menbers 2a and 2b
and the second franme menber 2c.
[0118] Here, the second contact surfaces 13 and t he si xth
contact surfaces 27 do not necessarily have to be screwed and
fixed. For exanple, they can be fixed by a known fi xi ng neans
such as adhesi on, welding, and caul ki ng, etc.
[ 0119] <STEP 3: Step of assenblingthefirst frane nenbers
2a and 2b and the second frame nenber 2c>

The second frame nmenber 2c is assenbled to one ends of
the first franme nenbers 2a and 2b to formthe i nner frane body
2 being a janb.
[ 0120] Here, in a case where the first franme nenbers 2a
and 2b and the second frame nenber 2c are fornmed i ntegrally,

the step of <STEP 3> is unnecessary.
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I naddition, toformarectangul ar frane havi ng f our si des,
anot her frame nenber may further be added and joined to the
ot her ends of the first franme nmenbers 2a and 2b.

[0121] <STEP 4: Step of installingthe second reinforcing
menbers 10 on the outer frame body 3>

The second reinforcing nmenbers 10 are installed in the
second groove portions 8 of the respectivethird franme nenbers
3a and 3b and fourth frame nenber 3c.
[ 0122] <STEP 5: Step of assenblingthethirdfrane nenbers
3a and 3b and the fourth frame nmenber 3c>

The fourth frame menber 3c is assenbl ed to one ends of
thethird frame nenbers 3a and 3b to formthe outer frane body
3 being a janb.
[ 0123] Here, in a case where the third frame nenbers 3a
and 3b and the fourth frame nenber 3c are fornmed integrally,
the step of <STEP 5> is unnecessary.

Inaddition, toformarectangul ar frane havi ng f our si des,
anot her frame nenber may further be added and joined to the
ot her ends of the third franme nenbers 3a and 3b.

[ 0124] <STEP 6: Step of assenbling the inner franme body
2 to the wall surface 4>
The inner frame body 2 to which the first reinforcing

menbers 9 are fixed is fitted in the wall surface opening 5
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from one side.
[ 0125] <STEP 7: Step of nounting the nounting angles 11
to the wall surface 4>

The fifth contact surfaces 26 of the nounting angles 11
fixedtothe secondcontact surfaces 13of thefirst reinforcing
menbers 9 are screwed and fixed to the wall surface 4.
[ 0126] Here, the fifth contact surfaces 26 do not
necessarily have to be screwed and fixed to the wall surface
4. For exanple, the fifth contact surfaces 26 may be fixed
by a known fi xi ng means such as adhesi on, wel di ng, and caul ki ng,
etc.
[0127] <STEP 8: Step of coupling the outer franme body 3
to the inner frame body 2>

The outer frame body 3 is fitted in the wall surface
opening 5 fromthe other end side of the wall surface openi ng
5soastofacetheinner frame body 2. At thistinme, by fitting
t he proj ecting pi ece portions 25 forned onthe outer franme body
3inthe recessed piece portions 24 fornmed on the inner franme
body 2, the inner frane body 2 and the outer frane body 3 are
coupl ed toget her.
[ 0128] As descri bed above, the door franme structure and
t he net hod for nounting the door franme structure to which the

present invention is applied inprove the rigidity, prevent
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deformation that is caused by rel ative story di spl acenent of

a building in the event

mount i

ng.

Description of Reference Synbols

[ 0129]

1

101 Door frane structure

2 Inner frane body

2a, 2b First franme nenber

2¢ Second frane nenber

3 Quter frane body

3a, 3¢ Third frane nenber

3c Fourth franme nenber

4 Wl |
5 wall

surface

surface opening

6a, 6b Post menber

6¢c Beam nenber

7 First

groove portion

8 Second groove portion

9 First

rei nforcing nenber

10 Second reinforcing nenber

11 Mounting angle

12 First contact surface

13 Second contact surface

14 First joint plate
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15, 21, 28 Projection

16a, 16b, 22a, 22b Side wall
17, 23, 29 Triangular rib
18 Third contact surface

19 Fourth contact surface
20 Second joint plate

24 Recessed piece portion
25 Projecting piece portion
26 Fifth contact surface

27 Sixth contact surface

30 Notched portion

31, 106 Door

32 Hinge

102, 103 Frane nenber

104 Coil spring

F Fl oor surface
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CLAI M5
[Claim1] A door frame structure conprising:

a first frame body that has a first groove portion
recessed al ong outer peripheries of at |east three sides of
arectangul ar frame, andafirst couplingportionnear thefirst
groove portion;

a first reinforcing nenber that is installed at a
predeterm ned position in the first groove portion, and has
a projection forned thereon;

a second frane body that has a second groove portion
recessed al ong outer peripheries of at |east three sides of
a rectangul ar franme, and a second coupling portion that can
be coupled to the first frame body in a state where they face
each other near the second groove portion; and

a second reinforcing nenber that is installed at a
predeterm ned position in the second groove portion, and has
a projection forned thereon.

[Claim?2] A door frame structure conprising:

a first frame body that has a first groove portion
recessed along an outer periphery of a janb, and a first
coupling portion near the first groove portion;

a first reinforcing nenber that is installed at a

predeterm ned position in the first groove portion, and has
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a projection forned thereon;

a second frane body that has a second groove portion
recessed along an outer periphery of a janb and a second
coupling portion that can be coupled to the first frane body
in a state where they face each ot her near the second groove
portion; and

a second reinforcing nenber that is installed at a
predeterm ned position in the second groove portion, and has
a projection fornmed thereon.

[Caim3] The door frame structure according to Claim1 or
2, wherein

the first coupling portion and the second coupling
portion are provided to extend fromthe first groove portion
and t he second groove portion, and one of the first and second
coupling portions is a recessed piece portion and the ot her
is a projecting piece portion capable of being fitted in the
recessed piece portion.

[Caim4] The door frame structure according to Claim1 or
2, conprising:

a wall surface having a wall surface opening forned
thereininwhichthefirst frame body and t he second franme body
are fitted; and

a nounti ng angl e that i ncl udes at | east two surfaces one
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of whichisfixedtothefirst reinforcing nmenber andthe ot her
of which is fixed to an inner periphery of the wall surface,
wherein

the first reinforcing nenber isinstalled slidably with
respect to the first groove portion, and

t he second reinforcing nmenber is fixed with respect to
t he second groove portion.
[daim5] The door franme structure according to Caim 4,
wherein

the first reinforcing nenber includes a first contact
surface that cones into contact with at | east one side wall
of the first groove portion,

a second contact surface to which the nounting angleis
fixed, and

afirst joint plate that joins the first contact surface
and t he second contact surface, and is across the first groove
portion, andthe projectionisformedonthefirst joint plate.
[Cdaim6] The door franme structure according to Caim 5,
wherein

the projectionto be formed on the first joint plateis
formed in a 30-70% area of the first joint plate.
[Cdaim7] The door frame structure according to Claim1 or

2, wherein
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the second reinforcing nmenber includes a third contact
surface that conmes into contact with at | east one side wall
of the second groove portion,

a fourth contact surface that cones into contact with
the other side wall of the second groove portion, and

asecondjoint platethat joinsthethirdcontact surface
and the fourth contact surface, andis across t he second groove
portion, and

the projection is forned on the second joint plate.
[Caim8] The door franme structure according to Caim 7,
wherein

the projection to be formed on the second joint plate
is formed in a 30-70% area of the second joint plate.
[daim9] The door franme structure according to Caim 3,
wherein

the first reinforcing nenber or the second reinforcing
menber has a notched portion that conmes into contact with an
out er surface of therecessed pi ece portionwhenthe projecting
pi ece portion is fitted in the recessed piece portion.
[ aim10] The door frame structure according to Claim1l or
2, wherein

the first frame body includes a pair of first frame

menbers and a second frane nenber that joins one ends of the
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first frame nmenbers, and

the second frame body includes a pair of third frame
menbers and a fourth frame nenber that joins one ends of the
third frame nmenbers.
[Caim11l] The door frame structure according to Caim 10,
wherein

equal nunbers of the first reinforcing nenbers are
respectively di sposedonthefirst frame nenbers andthe second
frame nenber, and

equal nunbers of the second reinforcing nenbers are
respectively di sposedonthethirdfranme nenbers andthe fourth
frame nmenber.
[Caim12] A nethod for nounting a door frame structure
conprising the steps of:

installing afirst reinforcing nmenber in afirst groove
portion formed al ong outer peri pheries of at | east three sides
of a first franme body being a rectangul ar frane;

fixing one surface of a nmounting angl e having at | east
two surfaces to the first reinforcing nenber and fixing the
ot her surface to an i nner periphery of awall surface in which
a wall surface opening is forned;

installingasecondreinforcingnenber i nasecond groove

portion formed al ong outer peri pheries of at | east three sides
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of a second frame body being a rectangular frame; and

coupling the first frame body and the second frame body
so that they face each other.
[Claim 13] A method for mounting a door frame structure
comprising the steps of:

installing a first reinforcing member in a first groove
portion formed along an outer periphery of a first frame body
being a jamb;

fixing one surface of a mounting angle having at least
two surfaces to the first reinforcing member and fixing the
other surface to an inner periphery of a wall surface in which
a wall surface opening is formed;

installing a second reinforcing member in a second groove
portion formed along an outer periphery of a second frame body
being a jamb; and

coupling the first frame body and the second frame body
so that they face each other.
[Claim 14] The method for mounting a door frame structure
according to Claim 12 or 13, wherein

the step of installing the first reinforcing member
includes a step of installing the first reinforcing member
slidably in the first groove portion, and

the step of installing the second reinforcing member
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