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(57) Abstract: Separation, at a time of a vehicle front collision, between a floor panel (12) and a floor cross member (32) that struc -
tures a vehicle rear side mounting portion of a vehicle seat (34) is suppressed. In a vehicle, a floor member reinforcing member (40)
extends in a vehicle longitudinal direction within a closed cross-section portion (26) that is formed by a floor member (22) and the
floor panel (12). The floor member reinforcing member (40) intersects a second floor cross member (32) as seen in plan view.
Namely, a portion, that is reinforced by the floor member reinforcing member, of the floor member extends in the vehicle longitudin -
al direction so as to include a portion, that intersects the second floor cross member, of the floor member. Further, occurrence of
bending due to collision load at the portion, that is reinforced by the floor member reinforcing member, of the floor member is sup-
pressed. The reinforced portion of the floor member is displaced toward a vehicle obliquely upper front side following displacement
of the second lloor cross member toward a vehicle obliquely upper front side.
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DESCRIPTION
VEHICLE BODY LOWER PORTION STRUCTURE

Technical Field

[0001] The pfesent invention 'relates to a vehicle body lower portion structure.
Background Art

[0002] -In the vehicle body lower portion structure disclosed in Japanese Patent Application -
Laid-Open (JP-A) No. 2005-212503 (Patent Document 1), floor cross members and extended
portions of front side members intersect as seen in plan view, and the both nip a floor panel
therebetween and are fastened by bolts and nuts. Due thereto, the separation strength at the
joined portions of the front side members and the floor cross members éan be improved.
[0003] Note that, generally, the front end portion of a floor member, that extends in the
vehicle longitﬁdinal direction, is joined to the rear end portion of the extended portion of the
front side member. Further, plural floor cross members are provided in the vehicle
longitudinal direction. The floor cross member, thét structures the vehicle rear side

mounting portion of a vehicle seat, intersects the floor member as seen in plan view.

SUMMARY OF INVENTION

Technicai Problem
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[0004] At the time of a vehicle front collision, collision load toward the vehicle rear side is
inputted to. the floor member via the front side member. At this time, due to this collision
load, the floor member tends to bend so as to bécome convex toward the vehicle lower side.
[0005] Further, at the time of a vehicle front collision, because a seated vehicle occupant
moves toward the vehicle front side due td inertia, the vehicle seat tilts toward the vehicle
front side accompanying the movement of the seated vehicle occupant toward the vehicle
front side. Therefore, load toward a vehicle obliquely upper front side is inputted to the
ﬂoor cross member that structures the vehicle rear side mounting portion of the vehicle seat,
and this floor cross member is displaced toward a vehicle obliquely upper front side.

[0006] In this way, at the time of a vehicle front collisioh‘, the floor member and the floor
cross member are displaced in directions of separating the floor cross member and the floor
panel from one another. | Accordingly, in a vehicle body lower portion structure, it is
desirable to form a structure that suppresses separativon, at the time of a vehicle front collision,
between a floor panel and a floor cross member'that structures the vehicle rear side mounting
portion of a vehicle seat.

[0007] In consideration of the above-described circumstances, an object of the present
invention is to provide a vehicle body lower portion structure that can suppress separation, at
the time of a vehicle front collision, between a floor panel and a floor cross member that
structures the vehicle rear side mounting portion of a Vehicie seat.

Solution to Problem
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[0008] A vehicle body lower portion structure relating to a first aspect of the present
invention comprises: a floor member that extends in a vehicle longitudinal direction at a
vehicle lower side of a floor panel, and whose front end portion is joined to a rear end portion
of a front side fnember, and that, together with the floor panel, forms a closed crosé-section
portion; a floor cross member that extends in a vehicle transverse direction at a vehicle upper
side of th¢ floor panel, and intersects the floor member as seen in plan view, and is joined to
the floor panel, and structures a vehicle rear side mounting portioq of a vehicle seat; and a
reinforcing member that extends in the‘ vehicle longitudipal direction within the closed
cross-section portion, and reinforces the floor member, and intersects the floor cross member
as seen in plan view.

[0009] In the vehicle body lower portion sfructure relating to the first aspect of the present
invention, the ﬂoor member extends in the vehicle longitudinal direction at the vehicle lower
side of the floor panel. The front end portioh of the floor member 1s joined to the rear end
portion of the ffont side member. Further, a closed cross-section portion is formed by the
floor member and the floor panel.

[0010] On the other hand, the floor cross member is provided at a vehicle upper side of the
floor panel, and the floor cross member is joined to the ﬂ‘oor panel. This floor créss member
extends in the vehicle transverse direction, and intersects the floor member as seen in plan

~ view. Further, the floor cross member structures the vehicle rear side mounting portion of a

vehicle seat.
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[0011] By the way, at the time of a vehicle front collisiqn, collision load toward the vehicle
rear side is inputted to the floor member via the front side member. At this time, due to this
colliéion load, the floor member attempts to bend so as to becomes convex toward the vehicle
lower side.
[0012] Further, at the time of a yehicle front collision, because a seated vehicle occupant
moves toward the vehicle front side due to inertia, the vehicle seat attempts to tilt toward the
vehicle front side accompanying the movement of the seated yehicle occupant toward the
vehicle front'side. Therefore, load toward a vehicle obliquely upper front side is inputted to
| the floor cross member that structures the vehicle rear side mounting portion of the vehicle
seat, and the floor cross member is displaced toward a vehicle obliquely upper front side.
[0013] Here, the reinforcing member that reinforces the floor member extends in the vehicle
longitudinal direction within the closed cross-section portion that is formed by the floor
member and the floor panel. As seen in plan view, the reinforcing member intersects the
floor cross member. Namely, the portion of the floor member, which portion is reinforced
by the reinforcing member, extends in the vehicle longitudinal direction so as to include the
portion of the floor member which portion intersects the floor cross member.
[0014] Further, the occurrence of bending due to the aforementioned collision load at the
“portion, that is reinforced by the reinforcing member, of the floor member is suppressed, and
this reinforced portion of the floor member is displaced toward a vehicle obliquely upper

front side following the displacement of the floor cross member toward a vehicle obliquely
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upper front side. As a result, the floor member bends so as to become convex toward the
vehicle upper side, with the rear end of the reinforcing member being the starting point.
[0015] In this way, in the invention»relatin_g' to the first aspect, at the time of a vehicle front
collision, the floor member bends so as té become convex toward the vehicle upper side with -
aregion, that is at the vehicle rear side with respect to the floor cross member, being the
starting point. Further, the portion, that intersects the floor cross member, of the floor
member is displaced toward a vehicle obliquel‘y upper front side together with the floor cross
member. Accordingly, separation, at the time of a vehicle front collision, between the floor
panel and the floor cross member that structures the vehicle réar side mounting porﬁon of the
vehicle seat, canv be suppressed.

[0016] Ina vehicle body lower portion structure relating to a second aspect, in the vehicle
body lower portion structure relating to the first aspect, an intersectidn region joined portion,
at which the floor cross member, the floor panel and the reinforcing member are joined, is
formed at an intérsection region where the floor member and the floor cross member intersect
-as seen in plan view.

[0017] In the vehicle body lower portion structure relating to the second aspect, the
intersection region joined portion is formed gt a region of intersection of the floor member
and the floor cross member as seen in plan view. The floor cross member, the floor panel,
and the reinforcing member are joined at the intersection region joined portion. Namely,

these members are joined in a state in which the floor panel is nipped-in by the floor cross
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member and the reinforcing member at the intersection region. Due thereto, separation
strength betwgen the floor cross member and the floor panel at the time of a vehicle front
collision can be improved.  Further, at the time of a vehicle front collision, load toward a
vehicle obliquely upper front side, that is inputted to the floor cross member, can be
transmitted to the reinforcing member via the intersectiqn region joined portion. Due thereto,
at the time of a véhicle front collision, the floor member can be made to follow well the
displacement of the floor cross member toward a vehicle obliquely upper front side.

(0018] In a vehicle body lower portion structure relating to a third aspect, in the vehicle
body lower portion structure relating to the first or second aspect, a first rear side joined
portion, at which the floor panel, a rear end portion of the reinforcing member, and the floor
member are joined, is formed at a vehicle rear side of the intersection region, and a second
rear side joined portion, at which the floor panel and the floor member are joined, is formed at
a vehicle rear side of the first rear side joined portion, and a rear end of the reinforcing
member is disposed between the first rear side joined portion and the second rear side joined
portion in the vehicle longitudinal direction.

[0019] In the vehicle body lower poﬁion structure relating to the third aspect, the first rear
side joined portion is formed at the vehicle rear side of the intersection region of the floor
member and the floor cross member. The floor panel, the rear end portion of the reinforcing
member, and the ﬂoc;r member are joined at the first rear side joined portion. Further, the

second rear side joined portion is formed at the vehicle rear side of the first rear side joined
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portion, and the floor panel and the floor member are joined at the‘second rear side joined
portion. -

[0020] Further, the rear end of the reinforcing member is disposed between the first rear side
joined portion and the second rear side joined poftion, in the vehicle longitudinal direction.
Namely, fhe rear end 6f the reinforcing member is disposedvbetween the first rear side joined
portion and the second reér side joined portion that are structured to have high strength at the
floor member. Therefore, at the time of a vehicle front collision, the floor member can be
bent- stably at the position of the rear end of the reinforcing member.

[0021] In a vehicle body lower portion structure relating to a fourth aspect, in the vehicle
body lqwer portion structure relating to any one of the first through thifd aspects, a front end
of fhe reinforcing member is disposed further toward a vehicle front side than a joined portion
of a rear end portion of the front side member and a front end portion of the floor member.
[0022] Inthe vehicle body lower portion stfucture relating to the fourth aspect, the joined
portion of the front side member and the floor member is reinforced by the reinforcing
member. Due thereto, bending of the joined portvion of the front side member and the floor
member at the time of a vehicle front collision can be suppressed.

[0023] In a vehicle body lower portion structure relating to a fifth aspect, in the vehicle body
lower portion structure relating to any one of the first through fourth aspects, the floor
member and the reinforcing member are each formed in a hat shape in cross-section that

opens toward a vehicle upper side.
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[0024] In a vehicle body lower portion structure relating ‘Fo a sixth aspect, in the vehicle
body lower portion structure relating to any one of the first through fourth aspects, the floor
member and the reinforcing member are each formed in a substantial U-sﬁape in cross-section
that opens toward a vehicle upper side.

- [0025] In a vehicle body lower portion structure rel.ating to a seventh aspect, in the vehicle
body lower portion structure relating to the fifth or sixth aspect, the floor member and the
reinforcing membér each have flange portions that extend toward vehicle transverse direction
outer sides, and concave portions, for placement of the flange portions of the reinforéing
member, are formed at the flange portions of the floor member.

Advantageous Effects of Invention

[0026] In accordance with the vehicle body lower portion structure relating to the first
aspect, separation, at the time of a vehicle front collision, between the floor panel and the
floor cross member that structures the vehicle rear side mounting portion of the vehicle seat
can be suppressed.

[0027] In accordance with the vehicle body lower portion structure relating to the second
aspect, at the time of a vehicle front collision, the floor member éan be made to follow well
displacement of the floor cross member toward a vehicle obliquely upper front side.

[0028] In accordance with the vehicle body lower portion structure relating to the third
aspect, at the fime of a vehicle front collision, the floor member can be bent stably at the

position of the rear end of the reinforcing member.
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[0029] In accordance with the vehicle body lower portion structure relating to the fourth
aspect, bending of the joined portion of the front side member and the floor member at the

time of a vehicle front collision can be suppressed.

BRIEF DESCRIPTION OF DRAWINGS
[0030] Fig. 1 is a side sectional view seen from a vehicle left side and showing main
portions of é vehicle to which a vehicle body lower portion structure of the present
embodiment is applied.
Fig. 2 is a side sectional view s§:¢n from the vehicle left side and showing the vicinity of a
floor panel of the vehicle shown in Fig. 1.
Fig. 3 is an enlarged cross-sectional view (a cross-sectional view-along line 3-3 of Fig. 1) seen
froma vehiclé rear side and showing a floor member and a floor member reinforcement
shown in Fig. 1.
Fig. 4 is a partially-broken perspective view seen from a vehicle obliquely upper left side, for
explaining joining at the vicinity of an intersection region where the floor member and a
second ﬂpor cross member that are shown in Fig. 1 intersect.
Fig. 5 is a side view corresponding to Fig. 1, for explaining behavior of the floor member and

the second floor cross member at the time of a vehicle front collision.

DESCRIPTION OF EMBODIMENTS
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[0031] A vehicle (automobile) 10, to which a vehicle body lower portion structure S relating
to the presevnt embodiment is applied, is described hereinafter by using the drawings. Note
that arrow FR that is shown appropriately in the drawings indicates the vehicle front side,
arrow LH indicates the vehicle left side (a vehicle transverse direction one side), and arrow
UP indicates the vehicle upper side.

[0032] As showninF 1g 2, the vehicle 10 has a floor panel 12 that structures a Vehicie body
floor.  The floor panel 12 is disposed-such that the plate thickness direction thereof is the
vehicle vertical direction. Rockers (not iliustrated) that structure skeleton members of the
| vehicle 10 extend in the vehicle longitudinal direction at the vehicle transverse direction both
sides of this floor panel 12. The vehicle transverse direction both end portions of the floor
panel 12 are jdined by welding or the like to the rockers.

[0033] Further, a dash panel 18, that divides a vehicle cabin 14 and a power unit chamber 16,
is provided at the vehicle front side of the floor panel 12. This dash panel 18 is disposed
such that the plate thickness direc;cion thereof is the substantially vehicle longitudinal
directién, and the lower portion of the dash panel 18 is inclined toward the vehicle rear side
while heading toward the vehicle lower side as seen in side view. Further, the lower end
portion of the dash panel 18 is joined by welding or the like to the front end portion of the |
floor panel 12. Note that the joined portion of the dash panel 18 and the floor panel 12 is not
illustrated.

[0034] Moreover, the vehicle 10 has front side members 20.  The front side members 20
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are disposed at both sides of the vehicle 10 and extend in the vehicle longitudinal direction.
Further, the front side member 20 has a front side member .main body portion 20A that is
disposed at the power unit chamber 16 of the vehicle 10, and a kick-up portidn 20B that is
bent obliquely downward from the reér end portion of the front side member main body
portion 20A along the front surface of the daéh pﬁnel 18. Morgover, the front side member
20 has a front side member rear portion 20C. The front side member rear portion 20C
extends toward the vehicle rear side from the lower end portion of thekick-up portion 20B
along the bottom surface of the floor panel 12.

[0035] The front side member main body portion 20A is formed in substantially rectangular
closed cross-sectional shape, and exténds rectilinearly in the Vehicle longitudinal directién.
Further, the kick-up portion 20B and the front side member rear portion 20C of .the front side
member 20 are formed in substantial hat shapes in cross-section that open substantially
toward the vehicle upper side, as seen from the length direction of the front side member 20.
Further, the open end portion of the kick-up portion 20B is joined to the dash panel 18, and
the open end portion of the front side member rear portion 20C is joined to the floor panel 12.
[0036] A floor member 22 is provided at the vehicle rear side of the front side member rear
portion 20C. This floor member 22 extends in the vehicle longitudinal direction, and is
formed in a hat shape in cross-section that opens toward the vehicle upper side as seen from
the length direcﬁori.- Concretely, as shown in Fig. 3, the floor member 22 is structured to

include a bottom wall 22A whose plate thickness direction is the vehicle vertical direction, a
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pair of side walls 22B that extend toward the yehicle upper side from the vehicle transverse
direction both ends of the bottom wall 22A respectively, and flange portions 22C that extend
toward the vehicle transverse direction outer sides from the upper ends of the side walls 22B.
[0037] Further, concave portions 24, for placement of flange portions 40C of a floor
member reinforcement 40 that is described later, are formed at the flange portions 22C of the |
floor member 22. The concave portions 24 project toward the vehicle lower side and openb
toward the vehicle upper side. Further, the flange portions 22C of the floor member 22 are,
at the portions thereof other than the concave portions 24, joined to the floor panel 12 by

| welding or the like. Due thereto, a closed cross-section portion 26 is formed by the floor
member 22 and the floor panel 12.

[0038] Moreover, as shoWn in Fig. 1 and Fig. 2, the front end portion of the floor member
22 is disposed between the ﬂoor panel 12 and the rear end portion of the front side member
rear portion 20C, and is disposed so as to overlap the rear eﬁd portion of the front side
member rear portion 2‘OC in the vehicle vertical direction.  Further, the portion where the
floor member 22 and the front side member 20 (the front side member rear portion 20C)
overlap is an overlap portion 28, and the floor member 22 and the front side member 20 are
joined by welding or the like at the overlap portion 28.

[0039] On the other hand, a first floor cross member 30 is provided at the vehicle upper side
of the floor panel 12. The first floor cross. member 30 extends in the vehicle transverse

direction, and intersects the front side member rear portion 20C as seen in plan view.
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Further, th¢ first floor cross member 30 is formed in a hat shape in cross-section that opens
toward the vehicle lower side as seen from the length direction of the first floor cross member
30. Concretely, the first floor cross membér 30 has a top wall 30A whose plate thickness
direction is the vehicle vertical direction, and .a front wall 30B and a rear wall 30C that extend
toward the vehicle lower side from the front and rear ends of the top wall 30A respectively.
Further, the first floor cross member 30 has a front side flange portion 30D that extends
toward the vehicle front side from the lower end of the front Wall 30B, and a rear sidé flange
‘portion 30E that extends toward the vehicle rear side from the lower end of the rear wall 30C.
Further, the front side flange portion 30D and the rear side flange portion 30E are joined by
welding or the like to the floor panel 12, and a closed cross-section portion is formed by the
first floor cross member 30 and the floor panél 12.

[0040] Further, a second floor cross member 32 serving as a “floor cross member” is
provided at the vehicle uppér side of the floor panel 12 at a position that is at the vehicle rear
side with respect to the first floor cross member 30. The second floor cross member 32
extends in the vehicle transverse directibn, and intersécts the floor member 22 as seen in plan
view. Further, in the same way as the first floor cross member 30, the second floor cross
member 32 is formed in a hat shape in cross-section that opens toward the vehicle lower side
as seen from the length direction. Concretely, the second floor cross member 32 has a top
wall 32A whose plate thickness direction is the vehicle vertical direction, and a front wall 32B

and a rear wall 32C that extend toward the vehicle lower side from the front and rear ends of
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the top wall 32A respectively. Further, the second floor cross member 32 has a front side
flange portion 32D that extends toward the vehicle front side from the lower end of the front
wall 32B, and a rear side flange portion 32E that extends toward the vehicle rear side from the
lower end of the rear wall 32C.  Further, the front side flange portion 32D and the rear side
flange portion 32E are joined by welding or the like to the floor panel 12, and a closed
cross-section portiqn is formed by the second floor cross member 32 and the ﬂoor panel 12.
Further, the position, in the vehicle vertical direction, of the top wall 32A of the second cross
member 32 is set so as to be slightly further toward the vehicle lower side than the position, in
the vehicle vertical direction, of the top wéll 30A of the first floor cross member 30.

[0041] Moreover, a vehicle seat 34 is provided at the vehicle upper side of the first floor
cross member 30 and the second floor cross member 32. The vehicle seat 34 has a seat
cushion 34A on which a vehicle occupant sits, a seat back 34B that supports the back portion
of the seated vehicle occupant, and a headrest 34C that supports the head portion of the seated
vehicle occupant.  Further, the vehicle seat 34 is connected to the first floor cross member 30
and the second floor cross member 32 by rails 36 that support the seat cushion 34A slidably in
the vehicle longitudinal direction. The rails 36 are formed in substantially elongated shapes
that extend iﬁ the vehicle longitudinal direction. The front end portions of the rails 36 are
fixed to the top wall 30A of the first floor cross member 30, and the rear end portions of the
rails 36 are fixed to the top wall 32A of the second floor cross member 32. Due thereto, the

first floor cross member 30 structures the vehicle front side mounting portion of the vehicle
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seat 34, and the second floor cross member 32 structures the vehicle rear side mounting
portion of the vehicle seat 34.

[0042] The floor member reinforcement (hereinafter called “floor member RF”) 40, that
serves as a “reinforcing member” and is a main portion of the present invention, is described
next.

[0043] The floor member RF 40 is provided within the closed cross-section portion 26 that
is formed by the fioor member 22 and the floor panel 12.  This floor member RF 40 is .
structured by a steel plate or the like that is thicker than the plate thickness of the floor
member 22, and extends in the vehicle longitudinal direction, and is formed in a hat shape in
cross-section that opens toward the vehicle upper side as seen from the length direction.
Concretely, as shown in Fig. 3, the floor member RF 40 is structured to include a bottom wall
40A whose plate thickness direction is the vehicle vertical direction, a pair of side walls 40B
that extend toward the vehicle upper side from the vehicle transverse direction both ends of
the botfom wall 40A respectively, and the pair of flange portions 40C that extend toward the
vehicle transverse direction outer sides from the upper ends of the side walls 40B.

[0044] Further, as shown in Fig. 2, the rear portion of the floor membef RF 40 overlaps the
second floor cross member 32 in the Vehicle vertical direction. In other words, as seen in
plan view, the rear portion of the floor member RF 40 intersects the second floor cross
member 32, and the floor member RF 40 extends toward the vehicle front side from an

intersection region R where the floor member 22 and the second floor cross member 32
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intersect. Furtﬁer, a front end 42 of the floor member RF 40 is disposed at the vehicle front
side with respect to the overlap portion 28 of the floor member 22 and the front side member
20, and is disposed adjacent to the overlap portion 28. In other words, the front end portion
of the floor member RF 40 overlaps the overlap portion 28 in the vehicle vertical direction.
On the other .hand, arear end 44 of the floor member RF 40 is disposed at the vehicle rear
side with respect to the second floor cross member 32, and is disposed adjacent to the second
floor cross member 32.

[0045] Moreover, the flange portions 40C of the floor member RF 40 are disposed between
the floor panelv 12 and the concave portions 24 of the flange portions 22C at the floor member
22, and are joined to the floor panel 12 by spot welding.

[0046] Joining of the second floor cross member 32, the floor panel 12, the floor member
RF 40 and the floor member 22 at the vicinity of the intersection region R where the floor
member 22 and the second floor cross member 32 intersect, is described next.

[0047] As shown in Fig. 4, at the intersection region R, the front side flange portion 32D of
the second floor cross member 32, the floor panel 12, and the flange portions 40C of the floor
member RF 40 overlap one another in the vehicle vertical direction and are joined by spot
welding. Further, these joined portions are first joined portions 50 that serve as “intersection
region joined portions”. Note that welding holes, that are not illustrated and are for spot
welding the aforementioned three members, are formed in the flange portions 22C of the floor

member 22 at positions corresponding to the first joined portions 50.
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| [0048v] Further, at the intersection region R, the rear side flange portion 32E of the second
floor cross member 32, the ﬂqor panel 12, and the flange portions 40C of the floor member
RF 40 overlap one another in the vehicle vertical direction and are joined by spot welding.
Further, these joined portions are second joined portions 52 that serve as “intersection region
joined portions”. Note that, in the same way as described above, welding holes, that are not
illustrated and are for»spot welding the aforementioned three members, are formed in the
flange portions 22C of the floor member 22 at positions corresponding to the second joined
| portions 52.
[0049] Moreovér, the floor panel 12, the flange portions 40C of the floor member RF 40,
and the flange portions 22C of the floor member 22 are joined by spot Welding, and these
joined portions are third joined portions 54, 56. Further, at the third joined portions 54, 56,
reference numeral.56 is given to the third joined portions that are disposed at the vehicle rear
side with respect to the intersection region R, and the third joined portions 56 are “first rear
side joined portions” of the present invention. Namely, the floor panel 12, and the flange
portions 40C at the rear end portion of the floor member RF 40 (in detail, the portion of the
floor member‘RF 40 which portion is further toward the vehicle rear side than the second
floor cross membér 32), and the flange portions 22C of the floor member 22 are joined at the
third joined portions 56.
[0050] Further, at the vehicle rear side of the third joined portions 56, the floor panel 12 and

the flange portions 22C of the floor member 22 are joined by spot welding, and these joined
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portions aré fourth joined portions 58 that serve as “second rear side joined portions”.
Further, the rear end 44 of the floor member RF 40 is disposed betweenv the third joined
portions 56 and the fourth joined portions 58 as seen in plan view.

[0051] (Operation and Effects)

Separation between the second floor cross member 32 and the floor panel 12 at the time of a
vehicle front collision is described next in comparison with a vehicle of a comparative
example. Note that the floor member RF 40 of the present embodiment is omitted from the
vehicle of the comparative example, but, other than this point, the vehicle 6f the comparative
example is structured similarly to the present embodiment.

[0052] At the time of a vehicle front collision, collision load F1 toward the vehicle rear side
is inputted to the front side member 20. Further, the collision load F1 is transmitted via the
kick-up portion 20B of the front side member 20 to the front side member rear portion 20C,
and is inputted from the front side member rear portion 20C of the floor member 22 (refer to
arrow F1 of Fig. 1). Further, iﬁ the vehicle of the comparative example, because the floor
‘member 22 is not reinforced by the floor member RF 40, when the collision load F1 is
inputted to the floor member 22, the floor member 22 tends bend s;) as to bgcome convex
toward the vehicle lower side (refer to arrow A of Fig. 1).

[0053] Further, at the time of a vehicle front collision, a seated vehicle occupant moves
toward the vehicle front side due to inertia, and therefore, the vehicle seat 34 tilts toward the

vehicle front side accompanying the movement of the seated vehicle occupant toward the
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vehicle front side. Thus, load F2 toward a vehicle obliquely upper front side (refer to arrow
F2 of Fig. 1) is inputted to the second floor cross member 32 that structures the vehicle rear
side mounting portion of the vehicle seat 34, and the second floor cross member 32 is
displaced toward a vehicle obliquely upper front side. Due thereto, in the vehicle of the
comparative example, the floor member 22 and the second floor cross member 32 are
displaced in directions of separating the second floor cross member 32 and the floor panel 12
from one another.

[0054] On the other hand, in the vehicle 10 to which the vehicle body lower portion
structure S of the present embodimept is applied, the floor member RF 40 that reinforces the
floor member 22 ¢xtends in the vehicle longitudinal direction within the closed cross section
portion 26 that is formed by the floor member 22 and the floor panel 12.  Further, the floor
member RF 40 intersects the second floor cross member 32 as seen in plan view. Namely,
the portion of the floor member 22, which portion is reinforced by the floor member RF 40,
extends in the vehicle longitudinal direction so as to include the portion of the floor member
22 which' portion intersects-the second floor cross member 32.

[0055] Further, as shown in Fig. 5, the occurrence of bending due to the aforementioned
collision load F1 at the portion, that is reinforced by the floor member RF 40, of the floor
member 22 is suppressed, and this reinforced portion of the floor member 22 is displaced
‘toward a vehicle obliquely upper front side following the displacement of the second floor

cross member 32 toward a vehicle obliquely upper front side.  As a result, the floor member
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22 bends so as to become convex toward the vehicle upper side with the rear end 44 of the
floor member RF 40 being the starting point.

[0056] In this way, in accordance with the vehicle body lower portion structure S relating to
the present embodiment, thé floor member 22 bends so as to become convex toward the
vehicle upper sidé, with a region at the vehicle rear side of the second floor cross member 32
being the starting point.r Further, the portion of the floor membér 22, which portion
intersects the second floor cross member 32, is displaced toward a vehicle obliquely upper
front side tqgether with the second floor cross member 32.  Accordingly, separation, at the
time of a vehicle front collision, between the floor panel 12 and the second floor cross
member 32 that structures the vehicle rear side mounting portion of the vehicle seat 34 can be
suppressed.

[0057] Further, the first joined portions 50 and the second joined portions 52 are formed at
the intersection region R of the ﬁoor member RF 40 and the second floor cross member 32.
Furthef, the front side flange portion 32D of the second floor cross member 32, the floor panel
12, and the ﬂange portions 40C of the floor member RF 40 are joined at the first joined
portions 50. Further, the rear side flange portion 32E of the second floor cross member 32,
the floor panel 12, and the flange portions 40C of the floor member RF 40 are joined at the
second joined portions 52. Namely, at the intersection region R, these three members are
joined in a state in which the floor panel 12 is nipped-in by the second floor cross member 32

and the floor member RF 40. Due thereto, the separation strength between the second floor
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cross member 32 and the floor panel 12 at the time of a vehicle front collision can be
improved. - Further, at the time of a vehicle front collision, the load F2 toward a vehicle
obliquely upper front side that is inputted to the second floor cross member 32 can vbe
transmitted via the first joined portions 50 and the second joined portions 52 to the floor
member RF 40. Due thereto, at the time of a vehicle front collision, the floor member 22
(the floor member RF 40) can be made to follow well the displacement of the second floor
cross member 32 toward a vehicle obliquely upper front side.

[005 8] Moreover, the floor panel 12, the flange portions 40C at the rear end portion of the
floor member RF 40, and the flange portion‘s 22C of the floor member 22 are joined at the
third joined portions 56. Further, the floor panel 12 and the flange portions 22C of the ﬂoor
member 22 are joined at the fourth joined portions 58.  Further, the rear end 44 of the floor
member RF 40 is disposed between the third joined portions 56 and the fourth joined portions
58 in the vehicle longitudinal direction. Namely, the rear end 44 of the floor member RF 40
is disposed between the third joined portions 56 and the fourth joined portions 58 that are
structured to have high strength at the floor member 22. Therefore, at the time of a vehicle
front collision, the floor member 22 can be bent stably at the position of the rear end 44 of the
floor member RF 40.

[0059] Further, the front end 42 of the floor member RF 40 is dispbsed at the vehicle front
side with respect to the overlap portion 28 of the floor member 22 and the front side member

20, and is disposed adjacent to the overlap portion 28. In other words, the front end portion
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of the floor member RF 40 is disposed so as to overlap the overlap portion 28 as seen in plan
view. Therefore, the joined portion of the front side member 20 and the floor member 22 is
reinforced by the floor member RF 40. Due thereto, bending of the joined portion of the
front side member 20 and the floor member at the time of a vehicle front collision is
suppressed. As aresult, the portion of the floor member 22, which portion is reinforced by
the floor member RF 40, can be made to follow even more the displacement of the second
floor cross member 32 toward a Vehicle obliquely upper front side.

[0060] Note that, in the present embodiment, the floor member RF 40 and the floor member
22 are formed in hat shapes in cross-section. However, the cross-sectional shapes of the
floor member RF 40 and the floor member 22 are not limited to this. For example, the floor
. -member RF 40 and the floor member 22 may be formed in substantial U-shapes in
cross-section that open toward the vehicle upper side.

[0061] Further, in the present embodiment, the rear end 44 of the floor member RF 40 is
disposed at the vehicle rear side of and adjacent to the second floor cross member 32 as seen
in plan view. However, the position, in the vehicle longitudinal direction, of the rear end 44
may be changed appropriately at the vehicle rear side of the second floor cross member 32.
[0062] The disclosure of Japanese Patent Application No. 2013-246604 is, in its entirety,
incorporated by reference into the present specification.

[0063] All publiéations, patent applications, and technical standards mentioned in the present

specification are incorporated by reference into the present specification to the same extent as
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if each individual publication, patent application or technical standard was speciﬁcally and
individually indicated to be incorporated by reference.
Explanation of Reference Numerals

[0064] 12  floor panel

20 fr(;nt side member

22 floor member

26 closed cross-section portion

32 second floor cross member (floor cross member)

34 wvehicle seat

40 floor member reinforcement (reinforcing member)

42 front end of reinforcing member

44} rear end of reinforcing member

50 first joined portion (intersection region joinéd portion)
52 second joined portion (intersection region joined portion)
56 third joined portion (first rear side joined portion)

58 fourth joined portion (second rear side joined portion)

S vehicle body lower portioh structure

R intersection region
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CLAIMS

Claim 1. A vehicle body lower portion structure, comprising:

a floor member that extends in a vehicle longitudinal direction at a vehicle lower side of
a floor panel, wherein the floor member includes a front end portion that is joined to a rear
end portion of a front side member and, together with the floor panel, forms a closed
cross-section portion;

a floor cross member that extends in a vehicle transverse direction at a vehicle upper
side of the floor panel and intersects the floor member as seen in plan view, wherein the floor
cross member is joined to the floor panel and structures a vehicle rear side mounting portion
of a Vehic‘:l'e seat; and

a reinforcing member that extends in the vehicle longitudinal direction Within the closed
cross-section portion and reinforces the floor member, wherein the reinforcing member

intersects the floor cross member as seen in plan view.

Claim 2. The vehicle body lower portion structure of Claim 1, wherein an intersection
region joined portion, at which the floor cross member, the floor panel and the reinforcing
member are joined, is formed at an intersection region where the floor member and the floor

cross member intersect as seen in plan view.
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Claim 3. The vehicle body lower portion structure of Claim 1 or Claim 2, wherein

a first re.ar side joined portion, at which the floor panel, a rear end portion of the
reinforcing member, and the floor member are joined, is formed at a vehicle rear side of the
intersection region,

a sécond rear side joined porﬁon, at which the floor panel and the floor member are
joined, is formed at a vehiqle rear side of the first rear side joined portion, and

a rear end of the reinforcing member is disposed between the first rear side joihed

portion and the second rear side joined portion in the vehicle longitudinal direction.

Claim 4. The vehicle body 1ower portion structure of any one of Claim 1 through Claim 3,
wherein a front end of the reinforcing member is disposed further toward a vehicle front side
than a joined portion of a rear end portion of the front side member and a front end portion of

the floor member.

Claim 5. The vehicle body lower portion structure of any one of Claim 1 through Claim 4,
wherein the floor member and the reinforcing member are each formed in a hat shape in

cross-section that opens toward a vehicle upper side.

Claim 6. The vehicle body lower portion structure of any one of Claim 1 through Claim 4,

wherein the floor member and the reinforcing member are each formed in a substantial
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U-shape in cross-section that opens toward a vehicle upper side.

Claim 7. The vehicle body lower portion structure of Claim 5 or Claim 6, wherein the floor
member and the reinforcing member each have flange portions that extend toward vehicle
transverse direction outer sides, and concave portions, for placement of the flange portions of

the reinforcing member, are formed at the flange portions of the floor member.
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