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upper edge, of the latter so as to act as a hinge Large panel concrete wall
bearing components     therebetween in the event of a blow-out. A
large-panel concrete wall bearing component This invention relates to
bearing components. .  according to the present invention comprises a for
concrete walls of the large-panel type.      large concrete bearing panel
to rest on a lower 5   Like most buildings, large-panel structures  70 edge
thereof on a support and to carry a load on must be designed to perform
safely taking into  an upper edge, said panel having at least one account
all relevant loads, effects, and phenomena  failure panel section therein
each defined by a thin that are likely to affect the structure.
weakness band extending cross-sectionally Abnormal loads, such as gas or
bomb           between opposite faces of the bearing panel, said 10
explosions, are rarely considered in the design of   75 thin band being
weaker than the concrete of the these structures. Current consideration. of
bearing panel, and said failure section being of abnormal loadings concedes
that failure of      such size as to blow out of the panel along the
individual structural elements, or collapse of a  weakness band when
subjected to a blast, while restricted portion of a building, because of an
leaving enough of the bearing panel to continue 15 abnormal load, will be
acceptable, so long as this   80 support said load. local failure does not
trigger a chain reaction   In order that the invention may be more fully
leading to progressive collapse of a substantial  understood, embodiments
in accordance part of the building.                            therewith
will now be described by way of Structural safety in large-panel
construction  example in the following drawings, in which:- 20 with respect
to abnormal loadings may be      85   Figure 1 diagrammatically illustrates
a standard measured by the ability of the structure to resist  large-panel
concrete bearing wall, progressive collapse.
Figure 2 shows the' same wall but with a The current practice, following
procedures    bearing panel at one end of a floor removed outlined in
various building codes, is to build  therefrom, 25 additional'strength into
the structure as a whole in  90   Figure 3 is a view similar to Figure 2
showing a such a way as to prevent progressive collapse of a  bearing panel
removed from a different location in significant portion of the structure
in the event of  the wal, failure of a relatively small, but structurally
critical,  Figure 4 diagrammatically illustrates a large- member of the
structure. These additional'       panel concrete bearing wall with panels
therein 30 strength features include provision of continuity    95
embodying this invention, where possible, peripheral and transverse ties at
Figures 5 and 6 illustrate the wall of Figure 4 each floor and the
incorporation of additional   with the failure sections of bearing panels
in two reinforcement throughout the structure to cope   different
situations removed, said Figures with loss of any one large panel bearing
member  corresponding respectively to Figures 2 and 3, 35    Since it is a
requirement of the various codes to  100   Figure 7 is an enlarged panel
embodying this consider the loss of any one large-panel    .    invention
and having two failure sections, one of component of a structure, it is
clear that this  which has been partly removed, would result in
considerable additional costs to   Figure 8 is an enlarged vertical section
taken on satisfy all possible loading conditions after the  the line 8-8 of
Figure 7 and showing one 40 failure of one large-panel bearing wall.  .
105 weakness band arrangement, An object of the present invention is the
Figure 9 is a view similar to Figure 8 but provision of large-panel
concrete wall bearing. .  illustrating. an alternative weakness band
components that eliminate or greatly reduce any  arrangement, additional
consideration needed for the rest of the  Figure 10 is an elevation of a
bearing panel of 45 building structure, as in current practice, by having
110 this invention incorporating a hinge arrangement the entire safety
feature built into each large-panel  for each failure section thereof, and
.bearing wall at.little, no or less costs, depending  Figure 1 1 is a
vertical section taken on the line on whether the design authority chooses
to        1 1-1 1 of Figure 10. reinforce the area of the panel which would
be   . Referring to Figure 1 of the drawings, 10 is a 50 designed to fail.
115 standard large-panel concrete bearing wall made The basic component of
this invention is a large  up of a plurality of large concrete bearing
panels concrete bearing panel having at least one failure  12 standing on
edge. The floors 14 of the building panel section therein each defined by a
thin    structure extend. between the top and bottom weakness band. Each
failure section is of such size  edges of the panels 12 at the required
levels of the 55 as to blow out of the panel along the weakness    120
building. Each panel 12 is of rectangular formation band thereof when
subjected to a blast, while    and has a lower edge 16, an upper edge 17
and leaving enough of the bearing panel to continue to  side edges 18 and
19. The lower edge of each support the load normally carried by the panel.
If  bearing panel rests on a support, while the upper. desired, hinge means
may be provided for each    edge thereof carries a load. In the illustrated
60 failure section. For example, the bearing panel    125 example, the
lower edge 16 of each panel 12 rests may have reinforcement bars embedded
in the      on a support, which may be a floor 14 or a suitable concrete
thereof at each of its failure sections,  foundation member, and the upper
edge of each these bars extending from the bearing panel into  panel
carries a load, which may be a floor 14 the failure section along one side,
for example, the  above the panel or a roof structure. The side edges    
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panels of each tier are grouted or  spaced inwardly from the panel faces so
that the otherwise secured in position in accordance with  band normally
cannot be seen in the panel. If standard practice.
desired, the band 64 may be-formed with Figure 2 illustrates the wall 10
with a bearing  enlargements or ribs 69 extending along the 5 panel 12
missing from an end of the wall. The  70  opposite edges thereof. panel may
bave been removed by the blast of a      Figure 9 illustrates an
alternative arrangement gas or bomb explosion. In the illustrated wall,
part  of the thin weakness band. In this example, band of the floor 14
formerly supported by said panel  64a extends at its edges to the faces 66
and 67 of has been blown away. The missing panel leaves a  bearing panel 30
is case, the weakness band 10 'gap 22 in the wall, and the portion of the
structure  75 can be seen in the panel. above the wall is subject to
cantilever action. If the  Bands 64 and 64a preferably have spaced'
cantilever breaks down, the above structiure drops  perforations (not
shown) to permit flow down and this may trigger a chain re   ing
therethrough of concrete during casting. This is to the progressive
collapse of a substantial part or  desirable particularly for the vertical
bands. 15 all of the building.                         80    Figure 4 shows
bearing panels 30 arranged in Figure 3 illustrates the wall 10 with a panel
12  tiers and resting upon and supporting floors 34. missing from the
central section of the wall. This  The bearing panels are grouted or
otherwise leaves a gap 23 with the structure above the gap  secured in
position between the floors, and the subject to beam action. Failure of the
beam may  wall-32 functions in the-same manner as wall 10 20 trigger a
chain reaction leading to progressive  85 described above. In this regard
the basesof the collapse.                                        columns
54, 55 and 56 are firmly located to floor Figure 7 illustrates a large
concrete bearing  34 in conventional manner, for example with good panel 30
embodying the present invention, and    grout. However, the bases of the
failure sections Figures 4 to 6 illustrate walls 32 formed of the  38 are
relatively weakly located to floor 34. For 25 bearing panels with floors 34
between the    90 example, with weak fill able to provide a seal but
different tiers thereof.                         not to prevent movement of
the failure section 38 Panel 30 is formed with one or more failure   when
movement is required. panel sections 38 formed therein, the illustrated  In
Figure 5, the failure sections 38 of the panel having two of these sections
located side by  bearing panel 30 at the end of a tier of floor have 30
side. Each failure section 38 is defined by a thin  95 been blown out. At
this time, columns 54, 55 and weakness band 40. Although each failure
section  56 support beam 57, and these elements continue 38 may have
different shapes relative to the    to provide support for the building
structure above bearing panel, it is preferable to form each section  this
bearing panel. Thus there is no or very little with an upper edge 42 spaced
inwardly from the   likelihood of a chain reaction leading to 35 upper
bearing edge 43 of the panel, and side  100 progressive collapse of any
part of the building edges 45 and 46 spaced from the side edges 48
structure. and 49 of the panel. The lower edge 50 of the       Figure 6
illustrates a bearing panel 30 spaced panel may also constitute the lower
edge of each  from the ends of a tier or floor-and having its failure
section 38. The illustrated bearing panel 30  failure sections blown out.
Here again, the beam 40 of Figure 7 has two failure sections 38, and the
105 57 and columns 54, 55 and 56 provide a beam outer edges 40 of these
sections are spaced      structure to carry the load above the affected
respectively from the side edges 48 and 49 of the  bearing panel. panel,
while the inner edges 46 of said failure    It is desirable in the case of
an explosion to sections are spaced from each other. With this   prevent
any failure section which is subjected to. 45 arrangement, panel 30 is
formed with side  110 a blast from being blown away from the building
columns 54 and 55 between the failure sections   structure, and thereby
preventing damage by the and the side edges of the panel, and a central
flying section. It is desirable to provide each failure column 56 between
said sections. These columns   section with a hinge arrangement which will
allow extend downwardly from the upper horizontal      the section to swing
away from the blast while' 50 portion of the bearing panel which
constitutes a    115 remaining connected to the bearing panel. beam 57.
Figures 10 and 11 illustrate one form of hinge Each failure section 38 is
formed by a thin   for a failure section of a bearing panel. A plurality
weakness band 60 which extends along the top     of spaced apart
reinforcement rods or bars 75 are and side edges thereof. This band is
embedded in  embedded in the concrete panel and the failure 55 the concrete
forming bearing panel 30 and its  120 section at an edge of the latter and
terminate in failure sections 38. The weakness band 60 is     the section.
In this example, the reinforcement formed in any desirable manner, the main
thing   bars extend across the upper edge 42 of the being that the band is
weaker than the           failure section. surrounding concrete.
When the failure section 38 having hinge bars 60   Figure 8 illustrates a
weakness band 64 formed  '125 75 therein is subjected to a blast these bars
will of suitable plastic material or the like. This band is  bend,as shown
in broken lines in Figure 11, to embedded in the concrete of the bearing
panel    allow the section to swing outwardly to relieve the and extends
cross-sectionally between the        blast pressure, but will keep the
'section connected opposite faces 66 and 67 of the panel. In this   to the
bearing panel. A horizontal reinforcing bar 65 example, the edges 68 of the
band are near but  130 76 is positioned to strengthen the panel above the
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comprises a plastic strip completely embedded in Each large bearing panel
is provided with lines  the concrete of the panel and having edges at the
of weakness along which any failure will occur,  panel faces. with the
remaining parts of the panel able to cope   65    9. A large-panel concrete
wall bearing 5 with the resulting load re-distribution in the   component
comprising a plurality of large building structure. If desired, each
bearing panel  concrete bearing panels formed in a wall resting and its
failure section or sections may be provided  on lower edges thereof on
supports and with suitable reinforcement or bracing. These have
respectively carrying loads on their upper edges; been omitted herein for
the sake of clarity.  70 each of said panels having at least one failure 10
The wall 30 of Figure 4 normally functions in  panel section therein each
defined by a thin the same manner as an ordinary concrete bearing  weakness
band extending cross-sectionally wall. The building structure has been
freed from  between opposite faces of the bearing panel, each the
possibility of a chain reaction being triggered  thin band being weaker
than the concrete of the by the collapse of one or more bearing panels.
This 75 respective bearing panel, and each failure section 15 benefit is
attained without the necessity of     being of such size as to blow out of
the panel building additional strength into the structure as a  along the
weakness band when subjected to a whole.
blast, while leaving enough of the bearing panel to continue to support
said load. 80    10. A bearing component as claimed in Claim 9 CLAIMS
in which each of said weakness bands is spaced 1. A large-panel concrete
wall bearing        inwardly from the upper edge and two side edges 20
component comprising a large concrete bearing    of the respective bearing
panel. panel to rest on a lower edge thereof on a support  11. A bearing
component as claimed in Claim and to carry a load on an upper edge, said
panel    85  10 in which each of said weakness bands is having at least one
failure panel section therein  substantially of rectangular form having an
upper each defined by a thin weakness band extending   edge and two side
edges. 25 cross-sectionally between opposite faces of the     12. A bearing
component as claimed in Claim bearing panel, said thin band being weaker
than  10 comprising hinge means between an edge of the concrete of the
bearing panel, and said failure   90 each weakness section and the panel
thereof. section being of such size as to blow out of the   13. A bearing
component as claimed in Claim panel along the weakness band when subjected
to  12 in which each hinge means comprises a 30 a blast, while leaving
enough of the bearing panel  plurality of spaced-apart reinforcement bars
to continue to support said load.                embedded in the concrete
of the bearing panel 2. A bearing component as claimed in Claim 1   95 and
each failure section thereof, the bars of each in which the weakness band
of each failure       bearing panel extending from the panel into the
section is spaced inwardly from the upper edge  failure section along one
edge of the latter to act 35 and two side edges of the bearing panel.
as a hinge therebetween in the event of a blow- 3. A bearing component as
claimed in Claim 2  out. in which each of said weakness bands is     100
14. A bearing component as claimed in Claims substantially of rectangular
form having an upper  9, 10 or 1 1 in which each of the weakness bands edge
and two side edges.                         of each panel comprises a
plastic strip embedded 40   4. A bearing component as claimed in Claim 2
in the concrete of the panel. comprising hinge means between an edge of the
15. A bearing component as claimed in Claims weakness section and the
panel.             105 9, 10 or 1 1 in which each of the weakness bands 5.
A bearing component as claimed in Claim 4 in  of each panel comprises a
plastic strip completely which said hinge means comprises a plurality of
embedded in the concrete of the panel and having 45 spaced-apart
reinforcement bars embedded in the  edges near but spaced inwardly from the
panel concrete of the bearing panel and each failure  faces. section
thereof, said bars extending from the  110    16. A bearing component as
claimed in Claims bearing panel into the failure section along one  9, 10
or 1 1 in which each of the weakness bands edge of the latter to act as a
hinge therebetween  of each panel comprises a plastic strip completely 50
in the event of a blow-out.                      embedded in the concrete
of the panel and having 6. A bearing component as claimed in Claims 1,
edges at the panel faces. 2 or 3 in which each of said weakness bands  115
17. A bearing component as claimed in any one comprises a plastic strip
embedded in the        of the preceding claims in which each bearing
concrete of the panel.                           panel has a plurality of
laterally-spaced failure 55    7. A bearing component as claimed in Claims
1,  sections therein, the concrete of the respective 2 or 3 in which each
weakness band comprises a   bearing panel forming vertical support columns
at plastic strip completely embedded in the concrete  120 the sides of said
failure sections. of the panel and having edges near but spaced      18. A
large-pane! concrete wall bearing inwardly from the panel faces.
component, substantially as hereinbefore 60   8. A bearing component as
claimed in Claims 1,  described with reference to Figs. 4 to 11 of the 2 or
3 in which each of said weakness bands      accompanying drawings. Printed
for Her Majesty's Stationery Office by the Courier Press, Leamington Spa,
1983. Published by the Patent Office. 25 Southampton Buildings. London,
WC2A 1AY, from which copies may be obtained.    
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049 014 B    3 upper edges 42 of failure sections 38.          comprises a
plastic strip completely embedded in Each large bearing panel is provided
with lines  the concrete of the panel and having edges at the of weakness
along which any failure will occur,  panel faces. with the remaining parts
of the panel able to cope   65   9. A large-panel concrete wall bearing 5
with the resulting load re-distribution in the   component comprising a
plurality of large building structure. If desired, each bearing panel
concrete bearing panels formed in a wall resting and its failure section or
sections may be provided  on lower edges thereof on supports and with
suitable reinforcement or bracing. These have  respectively carrying loads
on their upper edges; been omitted herein for the sake of clarity.  70 each
of said panels having at least one failure 10   The wall 30 of Figure 4
normally functions in  panel section therein each defined by a thin the
same manner as an ordinary concrete bearing  weakness band extending
cross-sectionally wall. The building structure has been freed from  between
opposite faces of the bearing panel, each the possibility of a chain
reaction being triggered  thin band being weaker than the concrete of the
by the collapse of one or more bearing panels. This 75 respective bearing
panel, and each failure section 15 benefit is attained without the
necessity of    being of such size as to blow out of the panel building
additional strength into the structure as a  along the weakness band when
subjected to a whole.                                          blast, while
leaving enough of the bearing panel to t
continue to support said load. 80   10. A bearing component as claimed in
Claim 9 CLAIMS                                          in which each of
said weakness bands is spaced 1. A large-panel concrete wall bearing
inwardly from the upper edge and two side edges 20 component comprising a
large concrete bearing    of the respective bearing panel. panel to rest on
a lower edge thereof on a support  11. A bearing component as claimed in
Claim and to carry a load on an upper edge, said panel    85 10 in which
each of said weakness bands is having at least one failure panel section
therein  substantially of rectangular form having an upper each defined by
a thin weakness band extending  edge and two side edges. 25
cross-sectionally between opposite faces of the    12. A bearing component
as claimed in Claim bearing panel, said thin band being weaker than  10
comprising hinge means between an edge of the concrete of the bearing
panel,. and said failure   90 each weakness section and the panel thereof.
section being of such size as to blow out of the   13. A bearing component
as claimed in Claim panel along the weakness band when subjected to  12 in
which each hinge means comprises a 30 a blast, while leaving enough of the
bearing panel  plurality of spaced-apart reinforcement bars to continue to
support said load.               embedded in the concrete of the bearing
panel 2. A bearing component as claimed in Claim 1   95 and each failure
section thereof, the bars of each in which the weakness band of each
failure      bearing panel extending from the panel into the section is
spaced inwardly from the upper edge  failure section along one edge of the
latter to act 35 and two side edges of the bearing panel.         as a
hinge therebetween in the event of a blow- 3. A bearing component as
claimed in Claim 2  out. in which each of said weakness bands is     100
14. A bearing component as claimed in Claims substantially of rectangular
form having an upper  9, 10 or 1 1 in which each of the weakness bands edge
and two side edges.                        of each panel comprises a
plastic strip embedded 40   4. A bearing component as claimed in Claim 2
in the concrete of the panel. comprising hinge means between an edge of the
15. A bearing component as claimed in Claims weakness section and the
panel.            105 9, 10 or 11 in which each of the weakness bands 5. A
bearing component as claimed in Claim 4 in  of each panel comprises a
plastic strip completely which said hinge means comprises a plurality of
embedded in the concrete of the panel and having 45 spaced-apart
reinforcement bars embedded in the  edges near but spaced inwardly from the
panel concrete of the bearing panel and each failure  faces. section
thereof, said bars extending from the  110   16. A bearing component as
claimed in Claims bearing panel into the failure section along one  9, 10
or 1 1 in which each of the weakness bands edge of the latter to act as a
hinge therebetween  of each panel comprises a plastic strip completely 50
in the event of a blow-out.                      embedded in the concrete
of the panel and having 6. A bearing component as claimed in Claims 1,
edges at the panel faces. 2 or 3 in which each of said weakness bands  115
17. A bearing component as claimed in any one comprises a plastic strip
embedded in the       of the preceding claims in which each bearing
concrete of the panel.                          panel has a plurality of
laterally-spaced failure 55    7. A bearing component as claimed in Claims
1,  sections therein, the concrete of the respective 2 or 3 in which each
weakness band comprises a  bearing panel forming vertical support columns
at plastic strip completely embedded in the concrete  120 the sides of said
failure sections. of the panel and having edges near but spaced      18. A
large-panel concrete wall bearing inwardly from the panel faces.
component, substantially as hereinbefore 60   8. A bearing component as
claimed in Claims 1,  described with reference to Figs. 4 to 1 i of the 2
or 3 in which each of said weakness bands     accompanying drawings.
Printed for Her Majesty's Stationery Office by the Courier Press,
Leamington Spa, 1983. Published by the Patent Office. 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtained    


