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(54) FIREPROOF PARTITION WALL

(57) To provide a fire-resistant partition wall that pre-
vents leakage of heated air through lateral joints to have a
good fire-resistance capability and good constructability.
A fire-resistant partition wall 100 includes multiple studs
10; and a first wall 30A and a second wall 30B that are a
pair of walls provided across the studs 10 from each
other. The first wall 30A and the second wall 30B are
respectively provided as a single-layer wall on both sur-
faces of the fire-resistant partition wall 100. The first wall
30A and the second wall 30B are each formed of multiple
surface members 20 arranged vertically and horizontally.
Vertical joints 60 and lateral joints 70 are formed in each
of the first wall 30A and the second wall 30B. The studs 10
are on a back side of the vertical joints 60. A joint base
member 40 having a fire blocking capability is provided at
the lateral joints 70. The joint base member includes a
back piece 41 and a projecting piece 42 projecting in a
thickness direction of gypsum boards 20. A transverse
cross section of the joint base member 40 has a T-letter
shape. The surface members 20, the joint base member
40, and the studs 10 are not fastened with a common
fixing member. All of the surface members 20 are fas-
tened to the studs 10 with a first fixing member 50. One of
the two surface members 20 next to each other vertically
is fastened to the back piece 41 with a second fixing
member 55.EP
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to fire-resistant
partition walls.

BACKGROUND ART

[0002] Fire-resistant partition walls having a one-hour
fire-resistance rating, being capable of preventing the
temperature of a non-heated surface from increasing to
or above a temperature at which a combustible contact-
ing the non-heated surface may burn when fire heat due
to a fire is applied to a heated surface for one hour, are
known. Conventional fire-resistant partition walls thus
having a fire-resistance capability of one hour are formed
by screwing two walls to studs formed of light-gauge steel
installed at predetermined intervals such that the studs
are sandwiched between the two walls.
[0003] Each of the two walls has a multilayer structure
of at least two base layers (which are formed of a fire-
resistant covering member) and at least two top layers
(which are formed of a fire-resistant covering member),
such as base layer reinforced gypsum boards, top layer
reinforced gypsum boards, and the like. Accordingly, the
fire-resistant partition wall as a whole has a structure of
four or more surface members. In each of the two walls on
both surfaces of the studs, multiple fire-resistant surface
members (base surface member and top surface mem-
ber) are vertically and horizontally arranged to form lat-
eral joints and vertical joints. When a room fire breaks out,
the surface members are exposed to fire heat to shrink,
so that gaps are formed in the joints that are formed by
gaplessly abutting the surface members with each other.
Therefore, in the case of a single surface member,heated
air leaks out through the gaps in the joints. Accordingly, it
is common to form a fire-resistant partition wall having
two layers on both surfaces (four layers in total, two layers
on each surface) like in the above-described fire-resis-
tant partition wall, and offset the joint positions between
the base layer and the top layer of each of the two walls,
thereby preventing heated air from leaking out through
gaps in the joints.
[0004] Here, consideration is given to a fire-resistant
partition wall having a single layer on both surfaces (two
layers in total, one layer on each surface) for better
constructability. Generally, surface members are ar-
ranged such that there are studs on the back side of
the vertical joints of the surface members, and accord-
ingly, there is no risk that heated air leaks out through
vertical joints when a room fire breaks out.
[0005] In contrast, there are no studs on the back side
of substantially all lateral joints. Therefore, there is a risk
that heated air leaks out into the partition wall through
lateral joints. Such leakage of heated air through lateral
joints may degrade the fire-resistance capability of the
fire-resistant partition wall. Furthermore, when a fire-

resistant partition wall having a one-hour fire resistance
rating is developed, normally, a one-hour fire resistance
test is conducted by applying heat for one hour, and the
fire-resistant partition wall will be distributed on the mar-
ket after passing this fire resistance test. The leakage of
heated air through lateral joints makes it difficult to pass
this one-hour fire resistance test.
[0006] Here, Patent Document 1 proposes a partition
wall structure that can improve fire-resistance capability
and facilitate construction work. Specifically, the partition
wall structure includes: studs; a pair of partition walls
each including a base layer member and a coated top
layer member; and an extension member extended on
the outer side of at least one of the partition walls.
[0007] However, according to the partition wall struc-
ture as described in Patent Document 1, each of the
paired walls provided across the studs from each other
(in which a single wall is a partition wall) includes two fire-
resistant covering members, which are a base layer
member and a coated top layer member. In addition,
one of the partition walls has the extension member.
Therefore, the partition wall structure as a whole has five
fire-resistant covering members and accordingly has a
problem in that more construction time and effort is
required. Furthermore, as described above, Patent
Document 1 does not specifically describe a joint base
member attached to parts corresponding to lateral joints.
Therefore, it is assumed that the partition wall on each
side has at least two layers of fire-resistant covering
members in order to prevent heated air from leaking to
the inside of the partition walls through lateral joints.
[0008] In view of the above, Patent Document 2 pro-
poses a partition wall that includes as small a number as
possible of fire-resistant covering members to have good
constructability and effectively prevents leakage of
heated air through lateral joints to have a good fire-
resistance capability. This partition wall includes: multiple
studs installed at predetermined intervals; and a first wall
and a second wall that are a pair of walls provided across
the multiple studs from each other, the first wall and the
second wall being formed of vertically and laterally ar-
ranged multiple gypsum boards. Each of the first wall and
the second wall is a single-layer wall of the multiple
gypsum boards, vertical joints and lateral joints are
formed in each of the first wall and the second wall,
and the studs are on the back side of the vertical joints.
A joint base member having a fire blocking capability is
provided at the lateral joints. The joint base member
includes a back piece contacting a back surface of the
gypsum boards and a projecting piece projecting from the
back piece in a thickness direction of the gypsum boards.
A transverse cross section of the joint base member
perpendicular to a longitudinal direction thereof has a
T-letter shape. The gypsum boards, the joint base mem-
ber, and the studs are not screwed with a common screw,
and are screwed in two different screw-fastening forms.
In this partition wall, one of the screw-fastening forms is
such that the gypsum boards are screwed to only the

5

10

15

20

25

30

35

40

45

50

55



3

3 EP 4 538 473 A1 4

studs and are not screwed to the joint base member, and
the joint base member is fixed to a position of the lateral
joints by being inserted between the gypsum boards and
the studs. Meanwhile, the other screw-fastening form is
such that the gypsum boards are screwed to the studs
and to the joint base member with different screws, and
the joint base member is fixed to a position of the lateral
joints by being inserted between the gypsum boards and
the studs.

PRIOR ART DOCUMENTS

PATENT DOCUMENTS

[0009]

Patent Document 1: Japanese Patent Application
Publication No. 2009‑191494
Patent Document 2: International Publication No.
WO2020/070938

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0010] According to the partition wall described in Pa-
tent Document 2, it is possible to use as small a number
as possible of surface members to achieve good con-
structability and prevent leakage of heated air through
lateral joints to increase a fire-resistance capability. The
partition wall described in Patent Document 2 has two
different screw-fastening forms as described above.
However, in the former form in which the joint base
member is not screwed to the gypsum boards, there is
a concern that constructability will decrease when the
partition wall is constructed with the joint base member
being inserted between the studs and the gypsum
boards. Meanwhile, in the latter form in which the joint
base member is screwed to the gypsum boards at a
position offset from the intersection between the gypsum
boards, the studs, and the joint base member, two back
pieces, i.e., upper and lower back pieces, included in the
joint base member are respectively screwed to upper and
lower gypsum boards, there are many screw-fastening
positions, and there is a concern that the number of parts
will increase and constructability will decrease.
[0011] The present disclosure provides a fire-resistant
partition wall that prevents leakage of heated air through
lateral joints to have a good fire-resistance capability and
good constructability.

MEANS FOR SOLVING THE PROBLEMS

[0012] A fire-resistant partition wall according to an
embodiment of the present disclosure includes

multiple studs installed at predetermined intervals,
and

a first wall and a second wall that are a pair of walls
provided across the studs from each other, the first
wall and the second wall being respectively provided
as a single-layer wall on both surfaces of the fire-
resistant partition wall, the first wall and the second
wall each being formed of multiple surface members
of gypsum boards next to each other horizontally and
vertically, and vertical joints and lateral joints being
formed in each of the first wall and the second wall, in
which
the studs are on a back side of the vertical joints,
a joint base member having a fire blocking capability
is provided at the lateral joints, the joint base member
including a back piece contacting a back surface of
the surface members and a projecting piece project-
ing from the back piece in a thickness direction of the
surface members, and a transverse cross section of
the joint base member perpendicular to a longitudi-
nal direction thereof having a T-letter shape,
the surface members, the joint base member, and
the studs are not fastened with a common fixing
member,
all of the surface members are fastened to the studs
with a first fixing member, and
one of two surface members next to each other
vertically is fastened to the back piece with a second
fixing member, the two surface members being of the
multiple surface members.

EFFECTS OF THE INVENTION

[0013] According to the present disclosure, it is possi-
ble to provide a fire-resistant partition wall that prevents
leakage of heated air through lateral joints to have a good
fire-resistance capability and good constructability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

[FIG. 1] FIG. 1 is a perspective view of an example of
a fire-resistant partition wall according to an embodi-
ment, illustrating a part thereof in a cutaway manner.
[FIG. 2] FIG. 2 is a transverse cross-sectional view,
looking at a cross section in which surface members
and studs are fastened together with a first fixing
member in a direction of arrows II-II of FIG. 1.
[FIG. 3] FIG. 3 is a perspective view of a joint base
member.
[FIG. 4] FIG. 4 is a perspective view illustrating a first
wall on which the joint base member is provided on
the back side of lateral joints, where the surface
members, the joint base member, and the stud are
not fastened at a three-member intersecting position
with a fixing member.
[FIG. 5] FIG. 5 is a longitudinal cross-sectional view,
looking at a cross section in which the surface mem-
bers and the stud are fastened together with the first
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fixing member in the fire-resistant partition wall ac-
cording to the embodiment.
[FIG. 6] FIG. 6 is a perspective view of another
example of a fire-resistant partition wall according
to another embodiment, illustrating a part thereof in a
cutaway manner.
[FIG. 7] FIG. 7 is a perspective view of still another
example of a fire-resistant partition wall according to
still another embodiment, illustrating a part thereof in
a cutaway manner.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Hereinafter, the fire-resistant partition wall ac-
cording to the embodiment will be described with refer-
ence to the attached drawings. In the present specifica-
tion and drawings, substantially the same components
may be designated by the same reference symbols, and
thus duplicate description thereof may be omitted.

[Fire-Resistant Partition Wall according to Embodi-
ments]

[0016] Examples of the fire-resistant partition wall ac-
cording to the embodiments will be described with refer-
ence to FIG. 1 to FIG. 7. In the following, description will
be given of fire-resistant partition walls in which rein-
forced gypsum boards are applied as gypsum boards
forming the surface members. However, gypsum boards
other than the reinforced gypsum boards may be applied
in the fire-resistant partition walls according to the em-
bodiments. Here, FIG. 1 is a perspective view of an
example of the fire-resistant partition wall according to
the embodiment, illustrating a part thereof in a cutaway
manner. FIG. 2 is a transverse cross-sectional view,
looking at the cross section in which the surface members
and the studs are fastened together with the first fixing
member in the direction of the arrows II-II of FIG. 1. FIG. 3
is a perspective view of the joint base member. FIG. 4 is a
perspective view illustrating the first wall on which the
joint base member is provided on the back side of lateral
joints, where the surface members, the joint base mem-
ber, and the stud are not fastened at the three-member
intersecting position with the fixing member. FIG. 5 is a
longitudinal cross-sectional view, looking at the cross
section in which the surface members and the stud are
fastened together with the first fixing member in the fire-
resistant partition wall according to the embodiment.
[0017] The fire-resistant partition wall 100 as illustrated
in FIG. 1 is applied in steel frame buildings, (RC) (Re-
inforced Concrete) buildings, wooden buildings, and the
like, and is applied in general detached houses, apart-
ment complexes, factories, warehouses, and the like.
[0018] The fire-resistant partition wall 100 is a fire-
resistant partition wall provided with a single-layer wall
on both surfaces thereof, and includes multiple studs 10
installed at predetermined intervals "u" and a pair of a first
wall 30A and a second wall 30B provided across the

studs 10 from each other. The intervals "u" at which
the studs 10 are installed may be constant or may change
in the middle. The intervals "u" may be set to 303 mm, for
example.
[0019] The studs 10 are fitted into respective grooves
of an upper runner 15 and a lower runner 16, thereby
forming a frame structure of the studs 10, the upper
runner 15, and the lower runner 16. In the illustrated
example, each of the studs 10 is formed of lip channel
steel, and the upper runner 15 and the lower runner 16
are formed of channel steel. The studs 10 may be formed
of rectangular steel tubes instead of channel steel. The
channel steel or rectangular steel tubes applied to the
studs 10 are structural steel or steel tubes having, for
example, 45 mm × 45 mm × 0.4 mm or more as width ×
height × thickness according to the expression of dimen-
sions defined by JIS A 6517. Furthermore, the channel
steel applied to the upper and lower runners 15 and 16 is
structural steel of, for example, 45 mm × 30 mm through
40 mm × 0.4 mm or more.
[0020] Each of the first wall 30A and the second wall
30B is formed by vertically and laterally providing multiple
reinforced gypsum boards 20 (examples of the surface
members) having a thickness "s" of 25 mm. That is, by
using the reinforced gypsum boards 20 of 25 mm in
thickness, each of the first wall 30A and the second wall
30B can be formed of a single layer of fire-resistant
covering material, and accordingly, the fire-resistant par-
tition wall 100 as a whole is formed of two layers of the
reinforced gypsum boards 20, i.e., is formed as a fire-
resistant partition wall provided with a single-layer wall on
both surfaces thereof. Here, according to the fire-resis-
tant partition wall 100 as illustrated in FIG. 1, the first wall
30A and the second wall 30B are formed by applying the
rectangular reinforced gypsum boards 20 in a vertical
position. However, the first wall 30A and the second wall
30B may also be formed by applying the reinforced
gypsum boards 20 in a horizontal position.
[0021] The reinforced gypsum boards 20 are formed
by mixing an inorganic fiber material into the core material
portions of gypsum boards, and are boards higher in fire-
resistance capability than normal gypsum boards. Ac-
cording to JIS A 6901, the thickness standard of the
reinforced gypsum boards 20 is defined as 12.5 mm,
15.0 mm, 16.0 mm, 18.0 mm, 21.0 mm, and 25.0 mm
(with a thickness tolerance of 0 mm to +0.5 mm).
[0022] According to the fire-resistant partition wall 100,
each of the first wall 30A and the second wall 30B is
formed of a single layer of the reinforced gypsum boards
20. Therefore, the reinforced gypsum boards 20 having a
maximum thickness of 25 mm are preferably applied.
[0023] As these reinforced gypsum boards 20, "TIGER
BOARD (registered trademark) Type Z, 25 mm in thick-
ness" manufactured by YOSHINO GYPSUM CO., LTD.
may be applied. TIGER BOARD Type Z (25 mm in
thickness) has a planar size of 606 mm in width and
1,820 mm in length, and has a beveled edge.
[0024] Thus, the fire-resistant partition wall 100 as a
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whole has only two layers of the reinforced gypsum
boards 20, i.e., a fire-resistant partition wall provided with
a single-layer wall on both surfaces thereof. Therefore,
the fire-resistant partition wall 100 is significantly im-
proved in constructability compared to fire-resistant par-
tition walls having four or more layers of fire-resistance
covering material as a whole, i.e., a fire-resistant partition
wall provided with two layers on both surfaces thereof.
[0025] According to the fire-resistant partition wall 100,
the reinforced gypsum boards 20 each having a width
over the three studs 10 installed at the predetermined
intervals "u" (e.g., 303 mm) (over the distance between
the centers of the right stud 10 and the left stud 10) are
applied.
[0026] Furthermore, the reinforced gypsum boards 20
are vertically and laterally provided to form multiple ver-
tical joints 60 and lateral joints 70. The steel studs 10 are
on the back side of the vertical joints 60. Accordingly, for
example, when a fire breaks out from the first wall 30A
side, there is no risk that heated air leaks into the fire-
resistant partition wall 100 through the vertical joints 60 of
the first wall 30A. Here, base members, such as studs
and the like, which are illustrated as steel members in the
illustrated example, may alternatively be wood members
to the extent that they have a satisfactory fire-resistance
capability.
[0027] In contrast, there could be cavities on the back
side of the lateral joints 70 except at positions corre-
sponding to the studs 10, so that heated air could leak
into the fire-resistant partition wall 100 through the lateral
joints 70. Therefore, a joint base member 40 having a fire
blocking capability is provided on the back side of the
lateral joints 70.
[0028] Here, the "fire blocking capability" refers to the
capability to block leakage of heated air or flame. In
addition to materials having a fire-resistance capability
by nature and materials that are cured by heat to have a
fire-resistance capability, materials such as those that
can have a fire blocking capability as a result of remaining
as an incinerated mass even if the materials burn with
heat are included.
[0029] Materials having a fire blocking capability as
described above include metal, thermosetting resin,
and wood. Metal includes steel, aluminum, SUS (stain-
less steel), and the like. Thermosetting resin includes
phenol formaldehyde resin (PF), epoxy resin (EP), mel-
amine formaldehyde resin (MF), urea formaldehyde resin
(UF), unsaturated polyester resin (UP), alkyd resin, poly-
urethane resin (PUR), polyimide resin (PI), and the like.
Furthermore, wood includes Japanese cedar, pine,
spruce, quince, oak, beech, and the like, and may be
either solid wood or engineered wood. As described
above, wood burns to remain as an incinerated mass
to be able to have a fire blocking capability.
[0030] The fire-resistant partition wall 100 has the fire-
resistance capability of a one-hour fire-resistance rating.
A fire-resistant partition wall having a one-hour fire-re-
sistance rating is a partition wall that can pass a one-hour

fire resistance test conducted by applying heat for one
hour. According to this fire resistance test, a temperature
at which a combustible contacting a non-heated surface
may burn is set as a reference temperature, and the
temperature of the non-heated surface is required not
to increase to or above this reference temperature.
[0031] More specifically, it is required that no damage
that may let out fire (including heated air) be caused on
the non-heated surface side by heating, that no damage
that impairs structural strength be caused by heating, and
that no significant smoke is produced on the non-heated
surface side by heating. Furthermore, it is required that
the temperature on the non-heated surface side neither
exceed an initial temperature plus 140°C as an average
temperature nor exceed an initial temperature plus
180°C as a maximum temperature.
[0032] As illustrated in FIG. 1, the joint base member
40 has a T-letter transverse cross-sectional shape, and
the reinforced gypsum boards 20 and the studs 10 are
fastened together with screws 50 (an example of the first
fixing member) at positions where there are the studs 10
as illustrated in FIG. 5. The applied screws include those
having a diameter of 3.5 mm or more and a length of 35
mm or more. The screws 50 may be fastened at vertical
intervals of 200 mm or less. Meanwhile, as illustrated in
FIG. 4, at a three-member intersecting position between
the reinforced gypsum board 20, the joint base member
40, and the stud 10, these members are not fastened
together with the screws 50, and at a position offset from
the three-member intersecting position, the reinforced
gypsum board 20 is fastened to the stud 10 with the
screws 50. That is, the reinforced gypsum board 20
and the stud 10 are fastened with the screws 50 being
absent in the area enclosed by a joint base member area
and a stud area as illustrated in FIG. 4. At the three-
member intersecting position, the joint base member 40
is held between the reinforced gypsum board 20 and the
stud 10 without being fastened with the screws 50.
[0033] As illustrated in FIG. 4, when the joint base
member 40 is not fastened to the stud 10 with the screws
50, as behaviors in the case of a fire, deformation due to
the thermal expansion of the stud 10 and deformation due
to the thermal expansion of the joint base member 40 do
not interfere with each other, and thus the reinforced
gypsum board 20 that is screwed to them can follow
the deformations of both thereof. Therefore, it is possible
to reduce stress due to the thermal expansion deforma-
tion of steel members applied to the reinforced gypsum
board 20. As a result, cracks can be prevented from
occurring in the reinforced gypsum boards 20.
[0034] In the fire-resistant partition wall 100, the rein-
forced gypsum board 20 and the joint base member 40
are not screwed at the three-member intersecting posi-
tion as described above, while as described below in
detail, in an area offset from the three-member intersect-
ing position, one of the two reinforced gypsum boards 20
that are next to each other vertically is fastened to a back
piece 41 of the joint base member 40 with a second fixing
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member 55.
[0035] As illustrated in FIG. 3, the joint base member
40 is formed by bending a single plate material (e.g., a
metal plate). According to the joint base member 40 of the
illustrated example, a projecting piece 42 projects from
two back pieces 41 via two first bent parts 43, and the
projecting piece 42 has a U-letter shape including a
second bent part 44.
[0036] Furthermore, according to the joint base mem-
ber 40, the angle between the back pieces 41 and the
projecting piece 42 is a predetermined angle θ that is less
than 90 degrees. Here, the predetermined angle θ that is
less than 90 degrees includes approximately 60 degrees
through approximately 88 degrees.
[0037] As described above, the angle between the
back pieces 41 and the projecting piece 42 is a prede-
termined angleθ that is less than 90 degrees. In this case,
for example, when the joint base member 40 is installed
as illustrated in FIG. 4 so that the projecting piece 42 is
inserted between an upper end face 21 (smaller cross
section) of the lower reinforced gypsum board 20 and a
lower end face 22 (smaller cross section) of the upper
reinforced gypsum board 20, the ends of the back pieces
41 can gaplessly contact the back surfaces of the rein-
forced gypsum boards 20.
[0038] When the reinforced gypsum boards 20 are
fixed to the studs 10 in a state where the back surface
of the joint base member 40 is pressed against the stud
10, the joint base member 40 ensures prevention of
formation of gaps (closes gaps) in the lateral joints 70.
Accordingly, the leakage of heated air into the partition
wall 100 through the lateral joints 70 can be effectively
eliminated.
[0039] As illustrated in FIG. 3, according to the joint
base member 40, an overall width t1 (width in a trans-
verse cross section) of the two back pieces 41 is set to 70
mm or more. Furthermore, the projecting piece 42 is
provided at the middle position of the two back pieces
41, and the projection length of the projecting piece 42 is
set to be in the range of from 5 mm through 7 mm.
Furthermore, a longitudinal length t3 of the joint base
member 40 may be as long as approximately 1,815 mm,
which is over six spans, when the intervals "u" of the studs
10 are approximately 303 mm, for example.
[0040] Thus, the joint base member 40 has a high
aspect ratio with the overall width being 70 mm or more
and the overall length being approximately 1,815 mm.
Therefore, the joint base member 40 is prone to be
bended during transportation, construction, or the like,
and may plastically deform when the joint base member
40 is made of metal. The joint base member 40, however,
includes the projecting piece 42 over its entire length at its
widthwise center. Therefore, this projecting piece 42
provides the joint base member 40 with flexural rigidity,
thus making it possible to control or prevent its bending or
plastic deformation during transportation, construction,
or the like.
[0041] As illustrated in FIG. 5, the reinforced gypsum

board 20 has a chamfered part 24 at the back side corner
of the lower end face 22 (smaller cross section). A length
t4 of this chamfered part 24 in the thickness direction of
the reinforced gypsum board 20 is set to be in the range of
from 7 mm through 9 mm.
[0042] Accordingly, when the joint base member 40 is
installed on the back surface of the upper and lower
reinforced gypsum boards 20, the projecting piece 42
whose projection length t2 is set to be in the range of from
5 mm through 7 mm can be accommodated in the cham-
fered part 24.
[0043] Thus, when the projecting piece 42 is comple-
tely accommodated in the chamfered part 24, the lower
end face 22 (smaller cross section) of the upper rein-
forced gypsum board 20 and the upper end face 21
(smaller cross section) of the lower reinforced gypsum
board 20 can gaplessly contact each other as illustrated
in FIG. 5, so that there is no gap in the lateral joints 70.
[0044] The above description is given of a chamfered
part in the case of applying reinforced gypsum boards in a
vertical position. In the case of applying reinforced gyp-
sum boards in a horizontal position, the edges of boards
whose sides are covered with gypsum board paper are
caused to abut with each other. When the edge bent
angle is less than 90 degrees, the gap may be able to be a
gap that can accommodate the projecting piece of a joint
base member without chamfering. In this case, it is noted
that lateral joints are prevented from being open. Even in
the case of horizontal position application, chamfering is
performed, if necessary. Here, examples of shapes of the
edges of boards include a beveled edge and a square
edge. Also, the edge bent angle refers to an angle of a
side surface covered with gypsum board paper at a board
edge.
[0045] Again, as illustrated in FIG. 1, one of the two
reinforced gypsum boards 20 next to each other vertically
is fastened to the back piece 41 of the joint base member
40 with the second fixing member 55.
[0046] When the two reinforced gypsum boards 20
next to each other vertically are regarded as a surface
members’ set 20A, multiple surface members’ sets 20A
are next to each other horizontally. One of the two surface
members’ sets next to each other is such that a lower
portion of the upper reinforced gypsum board 20 is fas-
tened to the upper back piece 41 included in the joint base
member 40 present on the back side. Meanwhile, the
other of the two surface members’ sets next to each other
is such that an upper portion of the lower reinforced
gypsum board 20 is fastened to the lower back piece
41 included in the joint base member 40 present on the
back side.
[0047] In the illustrated example, the two second fixing
members 55 are applied in the upper portion or the lower
portion of the reinforced gypsum board 20.
[0048] Here, as the second fixing member 55, a nail, a
screw thread, or the like is applied in addition to the screw.
The second fixing member 55 is driven from a wider-
surface side of the reinforced gypsum board 20, so that

5

10

15

20

25

30

35

40

45

50

55



7

11 EP 4 538 473 A1 12

the reinforced gypsum board 20 is fastened to the back
piece 41 present on the back side.
[0049] In the fire-resistant partition wall 100, as de-
scribed above, at the three-member intersecting position
between the reinforced gypsum board 20, the back piece
41 of the joint base member 40, and the stud 10, these
members are not fastened together into a single piece
with a common fixing member (e.g., a nail, a screw, or the
like; the same applies hereinafter). Meanwhile, in the
area offset from the three-member intersecting position,
one of the two reinforced gypsum boards 20 next to each
other vertically is fastened to the back piece 41 of the joint
base member 40 with the second fixing member 55.
[0050] In actual construction, the multiple studs 10 are
installed between the upper and lower runners 15 and 16
at the predetermined intervals "u", and then the lower
reinforced gypsum boards 20 are fastened to the studs 10
with the screws 50.
[0051] Next, the lower back piece 41 of the joint base
member 40 is inserted on the back side (the stud 10 side)
of the upper end face 21 (smaller cross section) of the
lower reinforced gypsum board 20, and the projecting
piece 42 is hung on the upper end face 21 (smaller cross
section) and is locked. Subsequently, the screws 55 are
alternately driven into upper portions of the horizontally
arranged multiple reinforced gypsum boards 20, thereby
fixing the back piece 41 to the upper portions of the
reinforced gypsum boards 20.
[0052] Next, the lower end face 22 (smaller cross sec-
tion) of the upper reinforced gypsum board 20 is installed
on the upper end face 21 (smaller cross section) of the
lower reinforced gypsum board 20 so as to sandwich the
projecting piece 42, and the upper reinforced gypsum
board 20 is fastened to the stud 10 with the screws 50.
Then, among the upper reinforced gypsum boards 20
forming the multiple surface members’ sets 20A, the
screws 55 are driven into the lower portions of the upper
reinforced gypsum boards 20 forming the surface mem-
bers’ sets 20A with the lower reinforced gypsum boards
20 into which the screws 55 are not driven, thereby fixing
the back piece 41 to the lower portions of the reinforced
gypsum boards 20.
[0053] In this manner, one of the two surface members’
sets 20A next to each other is such that the upper portion
of the lower reinforced gypsum board 20 is fastened to
the lower back piece 41 included in the joint base member
40 with the second fixing member 55. Meanwhile, the
other surface members’ set 20A is such that the lower
portion of the upper reinforced gypsum board 20 is fas-
tened to the upper back piece 41 included in the joint base
member 40 with the second fixing member 55, and the
upper and lower reinforced gypsum boards 20 are fas-
tened to the stud 10 with the first fixing member 50. This
construction method can prevent detachment or displa-
cement of the joint base member 40 from the smaller
cross section of the reinforced gypsum board 20 upon
attachment, and improve constructability of the fire-re-
sistant partition wall 100. Also, for example, compared to

when both of the upper and lower back pieces 41 of the
joint base member 40 are fastened with screws to the
upper and lower reinforced gypsum boards 20, it is
possible to significantly reduce the number of screws
and the number of sites for fastening. This can reduce
a construction cost and further improve constructability.
[0054] Meanwhile, the example as illustrated in FIG. 6
is an example in which only the upper reinforced gypsum
boards 20 of all of the surface members’ sets 20A are
fastened to the back piece 41 with the second fixing
member 55.
[0055] Also, the example as illustrated in FIG. 7 is an
example in which only the lower reinforced gypsum
boards 20 of all of the surface members’ sets 20A are
fastened to the back piece 41 with the second fixing
member 55.
[0056] In both of the above examples, similar to the
example as illustrated in FIG. 1, it is possible to prevent
detachment or displacement of the joint base member 40
from the smaller cross section of the reinforced gypsum
board 20 upon attachment. Also, compared to when both
of the upper and lower back pieces 41 of the joint base
member 40 are fastened with screws to the upper and
lower reinforced gypsum boards 20, it is possible to
significantly reduce the number of screws and the num-
ber of sites for fastening. This can reduce a construction
cost and further improve constructability.
[0057] The illustrated fire-resistant partition wall 100 is
formed of as small a number as possible of the surface
members 20 to achieve good constructability. Further-
more, one of the two surface members 20 next to each
other vertically is fastened to the back piece 41 of the joint
base member 40 with the second fixing member 55,
thereby preventing detachment or displacement of the
joint base member 40 and further improving construct-
ability. In addition, the joint base member 40 effectively
prevents leakage of heated air through the lateral joints
70 in the fire-resistant partition wall 100, and a fire-re-
sistant partition wall having a good fire-resistance cap-
ability is obtained.
[0058] Furthermore, one of the two surface members
20 next to each other vertically is fastened to the back
piece 41 of the joint base member 40 with the second
fixing member 55. With this structure, when the first wall
30A and the second wall 30B of the fire-resistant partition
wall 100 are deformed in the case of an earthquake, the
multiple surface members 20 forming each of the walls
are integrally deformed, for example, into a parallelo-
gram. This can prevent formation of wrinkles in an uni-
llustrated cloth or the like that is provided on indoor
surfaces of the first wall 30A and the second wall 30B.
[0059] Also, the stud 10, the reinforced gypsum board
20, and the back piece 41 of the joint base member 40 are
not fastened together into a single piece with a common
fixing member at the three-member intersecting position.
More specifically, the back piece 41 of the joint base
member 40 is retained between the stud 10 and the
reinforced gypsum board 20, and is not integrally fixed.
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With this structure, it is possible to reduce the effect of
strain-derived stress received by the reinforced gypsum
board 20 from deformation due to the thermal expansion
of the stud 10 and deformation due to the thermal ex-
pansion of the joint base member 40, in the case of a fire.
This can effectively prevent cracks that can occur in the
reinforced gypsum boards 20 in the case of a fire.

[Interlayer deformation followability test and the results
thereof]

[0060] The present inventors conducted an interlayer
deformation followability test according to "JIS A 1414‑2
Performance test methods of panel components for
building construction 5.9 Interlayer deformation follow-
ability test". This test measured a deformation angle at
which cracks would occur at joints between reinforced
gypsum boards of test samples in relation to four types of
fire-resistant partition walls, i.e., a comparative example
and Examples 1 to 3.
[0061] The comparative example is a test sample ob-
tained by using EASYWALL (registered trademark, ob-
tained from YOSHINO GYPSUM CO., LTD.), which is a
partition wall using reinforced gypsum boards as surface
members, and sandwiching a joint base member be-
tween the reinforced gypsum boards and studs with
the joint base member not being fastened to both of
the reinforced gypsum boards and the studs.
[0062] Example 1 is a test sample obtained by using
EASYWALL, which is a partition wall using reinforced
gypsum boards as surface members, and fastening a
joint base member only to the lower reinforced gypsum
boards as illustrated in FIG. 7. In Example 1, as illustrated
in FIG. 7, the joint base member is fastened to one
reinforced gypsum board with screws at two sites be-
tween the studs next to each other.
[0063] Example 2 is a test sample obtained by using
EASYWALL, which is a partition wall using reinforced
gypsum boards as surface members, and alternately
fastening a joint base member to the upper reinforced
gypsum board and the lower reinforced gypsum board as
illustrated in FIG. 1. In Example 2, as illustrated in FIG. 1,
the joint base member is fastened to one reinforced
gypsum board with screws at two sites between the studs
next to each other.
[0064] Example 3 is a test sample in which the joint
base member is fastened only to the lower reinforced
gypsum boards like in Example 1, but is different from
Example 1 in that the joint base member is fastened to
one reinforced gypsum board with a screw at one site
between the studs next to each other.
[0065] Common specifications of the test samples of
the comparative example and Examples 1 to 3 are as
follows: the applied reinforced gypsum board is 25 mm in
thickness and 606 mm in board width; the pitch of the
studs is 303 mm; and the fire-resistant partition wall is
provided with a single-layer wall on both surfaces thereof.
Also, a sealing treatment of the lateral joint into which the

joint base member is inserted is only a putty treatment,
and glass fiber tape is not used. Furthermore, only right‑
or left-half of each of the test samples is cloth-finished,
and the remaining half is only subjected to a putty treat-
ment without cloth finishing. As a supplementary note, a
sealing treatment with paint finishing readily causes
cracks, and thus use of glass fiber tape is indispensable.
Meanwhile, cloth finishing does not readily cause cracks,
wrinkles, and twists compared to paint finishing. There-
fore, in consideration of reduction in material cost, it is
often the case that glass fiber tape is not used in a sealing
treatment, and only a putty treatment is performed, fol-
lowed by cloth finishing. Such an actual situation is
reflected in the above test samples.
[0066] The interlayer deformation followability test was
performed, and in each of the test samples, the lateral
joint into which the joint base member was inserted, was
observed. As a result, cracks were formed at a deforma-
tion angle of 1/100 in the comparative example. Mean-
while, in Examples 1, 2, and 3, cracks were formed at a
deformation angle of 1/75.
[0067] From the results of this experiment, it is demon-
strated that the amount of deformation (deformation an-
gle) at the time of formation of cracks is larger and cracks
at the time of deformation are less likely to form in the
examples in which the joint base material is fastened to
the upper or lower gypsum board than in the comparative
example in which the joint base material is not fastened to
both of the gypsum board and the stud and is only
sandwiched between the gypsum board and the stud.
[0068] It should be noted that other embodiments
made, for example, by combining other constituent ele-
ments with the configuration and the like described in the
above embodiments are possible, and the present dis-
closure is not limited to the configuration described here-
in in any way. In this regard, changes are possible to the
extent of not deviating from the purpose of the present
disclosure, and appropriate determinations can be made
in accordance with application forms thereof.
[0069] The present international application claims
priority to Japanese Patent Application No.
2022‑094924 filed on June 13, 2022, and the entire
contents of this application are incorporated into the
present international application by reference.

Reference Signs List

[0070]

10: Stud
15: Upper runner (runner)
16: Lower runner (runner)
20: Surface member (Reinforced gypsum board,
gypsum board)
20A: Set (Surface members’ set)
21: Upper end face
22: Lower end face
23: Side end face
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24: Chamfered part
30A: First wall
30B: Second wall
40: Joint base member
41: Back piece
42: Projecting piece
43: First bent part
44: Second bent part
50: Screw (First fixing member)
55: Screw (Second fixing member)
60: Vertical joint
70: Lateral joint
100: Fire-resistant partition wall

Claims

1. A fire-resistant partition wall, comprising:

multiple studs installed at predetermined inter-
vals; and
a first wall and a second wall that are a pair of
walls provided across the studs from each other,
the first wall and the second wall being respec-
tively provided as a single-layer wall on both
surfaces of the fire-resistant partition wall, the
first wall and the second wall each being formed
of multiple surface members of gypsum boards
next to each other horizontally and vertically,
and vertical joints and lateral joints being formed
in each of the first wall and the second wall,
wherein
the studs are on a back side of the vertical joints,
a joint base member having a fire blocking cap-
ability is provided at the lateral joints, the joint
base member including a back piece contacting
a back surface of the surface members and a
projecting piece projecting from the back piece
in a thickness direction of the surface members,
and a transverse cross section of the joint base
member perpendicular to a longitudinal direc-
tion thereof having a T-letter shape,
the surface members, the joint base member,
and the studs are not fastened with a common
fixing member,
all of the surface members are fastened to the
studs with a first fixing member, and
one of two surface members next to each other
vertically is fastened to the back piece with a
second fixing member, the two surface mem-
bers being of the multiple surface members.

2. The fire-resistant partition wall according to claim 1,
wherein

multiple sets each being a set of the two surface
members next to each other vertically are next to
each other horizontally, and

only a lower surface member of the two surface
members in each of the sets is fastened to the
back piece.

3. The fire-resistant partition wall according to claim 1,
wherein

multiple sets each being a set of the two surface
members next to each other vertically are next to
each other horizontally, and
only an upper surface member of the two sur-
face members in each of the sets is fastened to
the back piece.

4. The fire-resistant partition wall according to claim 1,
wherein

multiple sets each being a set of the two surface
members next to each other vertically are next to
each other horizontally, and
one of two sets next to each other, the two sets
being of the multiple sets, is such that an upper
surface member of the two surface members is
fastened to the back piece, and another of the
two sets is such that a lower surface member of
the two surface members is fastened to the back
piece.

5. The fire-resistant partition wall according to any one
of claims 1 to 4, wherein
the second fixing member is a member driven from a
wider-surface side of the surface members.

6. The fire-resistant partition wall according to any one
of claims 1 to 4, wherein
the surface members are reinforced gypsum boards,
and have a thickness of 25 mm.
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