WO 02/ 27101 PCT/ AU01/01233 An Articul ated Concrete Joint Menber Field of
the I nvention The invention relates to the construction of pavenents and
concretewbabsiior and in particular, the jointing nethod uBeDAUni/ciases of
differential novenent 5 between said slabs. Background of the Invention
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weakness "are pl e concrete prior to curing
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unitary § ace in significant lengths so as to economically place the pavement by
limiting the number of concrete pours required when constructing the
15 thoroughfare between locations.

As the pavement is cast in a unitary mass it is recognized that the unitary
slab will eventually crack as a result of external factors and the lack of
reinforcement. Such external factors can be root intrusion from nearby trees, soil
heave from saturated expansive clays, soil shrinkage through drying during

20 summer, or differential settlement of the foundation as a result of a poorly
prepared base course supporting the pavement.

So as to control the number and placement of this cracking, transverse
lines of weakness are placed in the concrete prior to curing. Typically, this is done
by trowelling a line across the concrete, and thus provide a localised weakening

25 of the concrete, as comApared to surrounding areas. This has the dual effect of
disguising the crack within this line of weakness, as well as managing the long
term serviceability of the pavement by ensuring the creation of a plurality of slab
units from the original unitary slab.

Unfortunately, following the initial crack at the line of weakness the

30 interfering factor, be it soil or a tree root, will continue to affect the slab. The slab,
having been broken into discrete and much smaller units, is free to lift. Further,

as such interfering factors inevitably cause differential movement, in that adjacent



Unfortunately, followng the initial crack at the Iine of weakness the 30
interfering factor, be it soil or a tree root, wll continue to affect the
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constrained budgets to expensive maintenance programmes to replace the
15 pavements that have suffered differential displacements between the pavement
slabs. Further, such Municipalities must maintain a contingent liability against
litigation brought by pedestrians who may injure themselves by tripping and falling
as a result of the raised peripheral edges of the slab units.

Statement of the Invention

20 It is therefore an object of the invention to reduce differential displacement
between concrete slabs, and so diminish the consequential detrimental effects
associated with this displacement.

Hence, in a first aspect of the present invention there is provided an
articulation member including a resilient core, said core having connection means

25 attached thereto, the connection means adapted to link two co-planar concrete
slabs along an adjacent peripheral edge of each slab, wherein on application of
an out-of-plane displacement to one of the co-planar concrete slabs, the
displacement is transmitted to the other concrete slab through pivoting about the
articulation member.

30 In a second aspect of the present invention, there is provided a method of
constructing an assembly of articulated slabs, the method including the steps of:

(i) establishing form-work adapted to receive wet concrete;



articul ati on nenber including a resilient core, said core having connection
nmeans 25 attached thereto, the connection neans adapted to |ink two

co- pl anawaonznet e sl abs al ong an adj acent peripheral edgeCDAUeHeR3x! ab,
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connection with the articulation nenbers. In the case of a cast in place
pavenent ,unitgecannectad by themarigristienpembges.

In a third aspect of the present invention there is provided a concrete slab,
including a plurality of lines of weakness and a plurality of articulation members

15 placed along said line of weakness wherein said slab is adapted to crack along
the lines of weakness, resulting in slab portions that are articulated through
connection with the articulation members.

In the case of a cast in place pavement, the articulation member will be
cast within the unitary pavement. By placing the articulation member along the

20 transverse line of weakness that is typically trowelled into the pavement when the
pavement eventually cracks through the interference of soil or tree root, the
unitary pavement willi form two discrete slabs adjacent each other, with the
adjacent peripheral edges of each slab essentially co-linear with the articulation
member.

25 In laying a unitary pavement so as to connect it to an adjacent unitary
pavement slab, it is common to place expansion and contraction joints between
said slabs. A contraction joint is typically a resilient sheet of material that on
shrinkage of the concrete during curing, the resilient material will prevent voids
being created between said slabs. Similarly, and also in application to expansion

30 joints it is known for concrete slabs to use steel dowels between said slabs. Said

dowels are placed within tubes cast within the concrete so as to permit free uni-



cast within the unitary pavenent. By placing the articul ati on nmenber al ong
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The present invention overcomes the disadvantages of the dowelling system by
recognizing, firstly, that whilst a continuous surface for a pavement is essential,
having that continuous surface flat is not so for a footpath. Thus whilst the lifting
of a slab unit may not be preventable within reasonable cost constraints, neither
20 should it be necessary to prevent, so long as the pavement remains serviceable
and safe for pedestrian traffic.

Thus, it should be appreciated that whilst the articulation member may not
be connected to two slabs in the first instance, but possibly cast within the unitary
pavement slab, the invention commences functioning immediately following the

25 controlled cracking of the pavement and thus the creation of the plurality of slab
units. This should not be construed as rejecting the cast of two adjacent slabs,
connected by a cast-in-place articulation member.

As discussed, the outer plane displacement that is applied to a concrete
slab may be caused by tree roots, soil expansion, soil drying, or an unstable base

30 course laid beneath the pavement.



15 large capital cost of extensive use of a dowelling system The present
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invention. Thus in order to achieve the pivoting action a resilient material such as
15 rubber may provide an advantageous effect.

More preferably, the resilient core material may further include recycled
rubber crumb. The present invention may not require a high degree of
dimensional tolerance in order to function satisfactorily. Thus it may be that the
formation of the articulation member is a suitable application of recycled material

20 and thus provide an environmental benefit.

Even more preferably, the connecting means may be made from rubber
also. Thus if the connecting means is also made from rubber this may provide an
opportunity to form the articulation member from a single unitary extrusion of
rubber, and reduce the manufacturing costs of the articulation member.

25 Alternatively, the connection means may be made from a substantially stiffer
material than rubber. As the function of the connecting means is somewhat
different from the resilient core, in that it must connect to the concrete and
transfer loads between the concrete slabs via the resilient core, it may be that an
advantage can be gained from making the connection means from a different

30 material that is economically and functionally more suited to this application.



Preferably the material of the resilient core may include rubber. The
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Alternatively, the connecting means may be an adhesive material. For

15 instances where the pavement is pre-cast, and so use slabs which are
subsequently laid, the articulation member in order to function, may be adhered to
the peripheral edges of adjacent slabs during the pavement laying.

Préferably the concrete slabs may be pavement slabs for foot traffic.
Alternatively the concrete slabs may be decking for a bridge or may be slabs for a

20 cosmetic finish to said decking.

Preferably the articulation members may further include crack propagation
means. Said propagation means are intended to assist in the controlled cracking
of the slab by providing a line of weakness in the cast in place pavement. Thus,
as an alternative to a line of weakness being trowelled into the surface of the

25 concrete, the articulation member having a crack propagation means may provide
the same or similar function and advantageously avoid the secondary process of
placing these lines of weakness. Alternatively, said crack propagation means may
further assist in defining the line of weakness when used with a trowelled surface.

More preferably, the crack propagation means may be projections directed

30 away from the resilient core towards the upper and/or lower surface of the

concrete, but not penetrating. Thus the thickness of concrete between the



Al ternatively, the connecting neans may be separable projections which 10
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adjacent slabs, the separation means may further act as a contraction joint
15 between the slabs. Thus the articulation member may provide the multiple
functions of articulating the slabs, providing contraction joints to limit gaps in the
pavement caused as a result of concrete shrinkage and act as expansion joints to
accommodate thermal expansion.

Description of Preferred Embodiment

20 It will be convenient to further describe the articulation member with
respect to the accompanying drawings, which illustrate possible arrangements of
the invention. Other arrangements of the articulation member are possible and
consequently the particularity of the accompanying drawings is not to be
understood as superceding the generality of the preceding description of the

25 invention.

Figure 1 is an elevation sectional view of the articulation member,
according to the present invention.

Figure 2 is an elevation sectional view of the articulation member,
according to another embodiment of the present invention.

30 Figure 3 is a further elevation sectional view of the articulation member,

according to the present invention.
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from a single elastomeric extrusion, such as rubber, which may also include a

15 proportion of, or possibly entirely from, recycled rubber crumb. The

environmental benefits of being able to use recycled rubber crumb from
granulated car tyres will be clear.

It will be clear to the person skilled in the art that the core (2) can

incorporate a portion of the articulation member (1), that is of a thicker section

20 than the connection means (3), or be of the same size. In defining the portion of

the core (2) rather than purely geometric description, it is important to recognize

that the core (2) is that portion of the articulation member (1) that is subjected to

the greatest flexural stress as load is transferred between adjacent slabs

(5 and 6). In placing a stress based functionality to the articulation member (1)

25 the connection means provide, in terms of stress, an engagement with the

concrete which may be achieved through pure friction, or through a mechanical

jointing with the concrete (not shown), and thus at least for a frictional

engagement the primary consideration is one of maximizing surface area without

unduly reducing the thickness of the concrete pavement above and below the

30 connection means (3). The core (2) however, is required to transfer load from

one pavement to the next through the transfer of flexural stress and thus, in terms



Figure 4 is a further elevation sectional view of the articul ation nenber,
according to anot her enbodi nent of the present invention. Figure 5A is an
el evat i ow@bseriof t he support neans, according to one enboUAwene12sf the
present invention. 5 Figure 5Bis a plﬁn vi ew of the support neans
according to Figure 5A. Figure 6 is el evation sectional view of the
articulation nenber according to a further enbodi nent of the present
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15 such a notch (7) when using an articulation member (1) having the crack
propagation means (4). Nevertheless, in certain circumstances, the addition of
such a feature, can provide an aesthetic benefit by hiding the crack from the
pavement users.
Figure 2 shows another embodiment of the articulation member (1), having
20 separation means (8). As an alternative to using crack propagation means (4),
the articulation member (1) may incorporate projections upwardly, and possible
downwardly from the core (2), such that a divide is placed within the pavement
(5, 6). Thus, the slab units (5 and 6) are defined prior to pouring, without having
to rely on a crack forming first. Among the benefits provided by the inclusion of
25 the separation means (8) is the saving in expansion joints. Thus, whilst
expansion joints may be provided for pavements, so as to accommodate concrete
shrinkage during curing, the separation means (8) provides a full thickness buffer
between the slab units (5 and 6), which may limit the formation of gaps in the
pavement due to shrinkage.

30 Figure 3 shows the articulation member (1) of Figure 1 following the

application of a severe displacement to slab unit (6), caused by a tree root (9). As



30 connection neans (3). The core (2) however, is required to transfer |oad
from one pavenent to the next through the transfer of flexural stress and
t hus, i nwepns710O 02/ 27101 PCT/ AU01/ 01233 9 of geonetry perpduondénp3be of a
size to handl e the expected fl exural Iq%d, the nost significant portion

being the tensile |load in the upper portion of the core (2). A so included
are the crack propagation neans (4), in this case upwardly and downwardly
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of such '@ feature, can provi de an aesthetic benefit by hiding the crack
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articul ation nenber (1), having 20 separation neans (8). As an alternative
t 0 usi ng upvearklsdo apainédin dhe melatigely £ontinubes sutfacelchthe pavemest. Vihilstey

I ncorporate projections upwardly, and possible dowwardly fromthe core
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25 the sepavisbabilitymepngestifdtic prodiemsawhieh nayekpacsiseu.j df rsush Bmisdialwhi | st
15 action is required, this is minor in comparison to the maintenance cost to replace

such pavements.

In consideration of the connection means (3), there may be a number of
useful profiles of the concrete engaging end of the connection means (3) can
adopt. It should be noted that this discussion is based entirely on the cast-in-

20 place situation, where the articulation member (1) is placed prior to the pouring of
the concrete, and thus the articulation member (1) becomes integral with the
concrete. An alternative to this is the use of pre-cast slabs, where the connection
means may include an adhesive, or other engaging means, to connect with the
pre-cast slabs.

25 Figures 4, 5A and 5B show a support means (12) which is used to assist in
the placement of the articulation member (1). In some circumstances it may be
advantageous to hold the articulation member (1) in place during the pouring of
the concrete in order to form the pavement. In certain circumstances, because
the specific gravity of rubber is such that the articulation member (1) may float in

30 the denser concrete (typical specific gravity of 2.2 to 2.4) it may be advantageous

to have a bracket which when connected to the form-work (16) can resist the



expansion joints may be provided for pavenents, so as to acconmmodate
concrete shrinkage during curing, the separation neans (8) provides a full
t hi cknessv@uot/tant between the slab units (5 and 6), whi chPeBmUbi/mi283 t he
formati on of gaps in the pavenent due {o shrinkage. 30 Figure 3 shows the
articulation nmenber (1) of Figure 1 f ol f owi ng the application of a severe
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level of concrete at which the support means (12} is no longer required may be at

15 a point (15A), and thus just up to the connection means (3), or to a point (15B)
where the concrete has amerced the connection means (3). In either case and
as determined by those installing the articulation member (1), once the
articulation member (1) is securely engaged with the concrete, the support means
(12) may be removed and the concrete pour continued.

20 Figure 6 shows an alternative arrangement of the support means (19),
which is used as a means to finish a portion of a pavement (5), but where it is
expected that further work is required, and so the articulation member (1) is used
as a terminating barrier, ready for further additions to the pavement to be added.
The support means (19) includes parallel members oriented so as to enclose the

25 connection means (3) on the side of the articulation member (1), to which the
future pavement will be added. A lower member (18B) is placed abutting the
lower portion (4B) of the separation means and the connection means (3), and a
further member (18A) placed abutting the upper portion (4A) of the separation
means (4), and the opposing side of connection means (3). These members are

30 fixed to the form-work (16) through nailing a connecting bracket (20) which is

fixed to the supporting elements (18A and 18B).



concrete. An alternative to this is the use of pre-cast slabs, where the
connection neans may include an adhesive, or other engagi ng neans, to

connect woh2ther pre-cast slabs. 25 Figures 4, 5A and 5BPehvawnsH0R28PHpOrt
means (12) which is used to assist in he placement of the articulation

menber (1). In sonme circunstances it be advantageous to hold the
articul ati on nenber Place during the pouring of the concr@tg
order to formhhs, p%ﬂ/effﬁifﬁ!@le ioR Qfeer ROAIAN Af LIAGT RAYEMENh Sy khere 1\ Becific

gravity of rubber in 30
the densdl’ °k‘?8ﬁ%9 eff%'%( f'!‘;f’g Béﬁ%bpég' faﬁ@tulﬁ?é %&ﬁ?&ﬁ@ ha(é}ng 3f3[r6 rﬁt%g
advant ageQipecfich *ilﬁé/éhsafgr AR isWBlSHoridte And oguiEvieddoy ahé r@ﬂp@rtrmnn& (16)
can resist the WD 02/27101 PCT/ AU01/01233 11 floatation of the

ar ti cul at(il 8)) which & sulisequentin éxed te thet forrapperbddfps and anerces the
connec&$on means (3). Therefore, in one enbodi nent of the invention, there
is provded a support neans (12) conprising an assenbly of angle nenbers
(14A, 14B and 17). Menber (17) is fixed to the formwork (16) through nails
(13). 5 Further elenents (14A and 14B) are fixed to the angle (17) and are
oriented so as to run parallel to the direction of the articulation nenber
(1). Menbers (14A and 14B) are oriented so as to provide a close fitting
gap into which the upper separation nmeans (4) can slide with the fit such
that the nenbers (14A and 14B) once engaged with the articul ati on nmenber
(1) wll enclose the upper portion of 10 the separation neans (4) and bear
down upon the connection neans (3). Thus, is the fully installed
condition, the support neans will confortably engage the articulation
menber (1) ready for the pour of concrete. The degree to which the support
means (12) is required wll depend upon a nunber of factors, and so the

| evel of concrete at which the support neans (12) is no |onger required may
be at 15 a point (15A), and thus just up to the connection nmeans (3), or to
a point (15B) where the concrete has anerced the connection neans (3). In
either case and as determned by those installing the articul ati on nenber
(1), once the



articulation nenber (1) is securely engaged with the concrete, the support
means (12) nay be renpbved and the concrete pour continued. 20 Figure 6
shows anvebdbvseTati ve arrangenent of the support neans (19pCT/Awhi/ei33 s used
as a neans to finish a portion of a pai/%rrent (5), but where it is expected
that further work is required, and so e articulation nenber (1) is used
as a termnating barrier, ready for further additions to the pavenent to be
added. Yhe GlahnsDefiningthejoyention axe asFOUOWS] nenbers oriented so as to
encl ose the 25 connection neans (3) on the side of the articul ati on nenber
(1), to which the future pavenent will be added. A |lower nenber (18B) is
pl aced abuttipg taffculatovermeaiber othc(ubifig 04 tduilichepesrel | eaidnearns lendng he
connection nmeans (3), and a further nenber (18A) placed abutting the upper
portion ¢ameadipnt meape pritachednthereianthg spnnegipn measgpadaptgd dodinkotwo
connection nmeans (3). These nenbers .are 30 fixed tp t f Or m wor 16)

Chr ough FARATHS conEtsin Gt 3onp At opon Paripheral el fYaar SaBriletdibe i ng
el ement s i 3 1 etion
of 8 por O SR EapRorL Bk T e e o SRe R 18 cEotRnaf RofipleRe
portion alabay thecdisplacememtidangrhjticubio the ather comerdtenglabcbnoegit pivotingans

(3) which is supported and confined by the support nmeans (19), which is
subsequefbPyt theasticulatiommenabeh wor k (16). 5 WD 02/27101 PCT/ AU01/ 01233 13
The Clains Defining the Invention are as Follows: 1. An articul ati on nenber
including a resilient core, said core having connection nmeans attached
thereto, ot he TRangféllafiomeasrAbatastseingoto ¢laikn tWavhet@mPinenmatesnof ehe sl abs
al ong an adj acent peripheral edge of each slab, wherein on application of
an out - ofesillenteors s@iterialireludesruierof the co-pl anar concrete slabs, the
di spl acenent is transmitted to the other concrete slab through pivoting

3. The articulation member according to claim 1 or 2, wherein the resilient

core material includes recycled rubber crumb.

4, The articulation member according to claims 2 or 3, wherein the

connecting means, at least partially, is made from rubber.

5. The articulation member according to any one of claims 1 to 3, wherein the

connection means, at least partially, is made from a non-resilient material.

6. The articulation member according to claim 5, wherein the non-resilient

material includes a metallic portion.

7. The articulation member according to any one of the preceding claims,

wherein the connecting means is integral with the resilient core.

8. The articulation member according to any one of claims 1 to 6, wherein the

connecting means are mountable on the resilient core.

9. The articulation member according to claims 5 or 6, wherein the

connecting means are metallic spikes passing through the resilient core.



about the articulation nenber. 2. The articul ati on menber according to
claim1l1, wherein the material of the resilient core material includes
rubber. 3vOo®heriarti cul ati on nmenber according to claim1l oPCRAUMIER8: n t he
resilient core material includes recyc]I4ed rubber crunb. 4. The

articul ati on nenber according to clainms 2 or 3, wherein the connecting
means, at |east partially, is made fromrubber. 5. The articul ation nmenber
according to any one of clainms 1 to 3, wherein the connection neans, at

| east pargty al | is.made froma nop-resilient erd ak. 6.5 Th figul ation
menber a(:1 or di"mge tagﬂtgtﬁgﬁm @GW%(?F e???ﬁﬁ'@gngél-qjgﬁﬁ igen¢ ornat%’e\‘vﬁgfé"iR n@#udes a
metal | i c RRhbbRY meard'fadbtd €8baypO HromBLAT tedemdl Britts bP saly coRfedingt he
preceding clains, wherein the Connecting neans is integral with the

resi | i entmeansediséal fiine tze tesilidrhco nmenber according to any one of clainms 1
to 6, wherein the connecting neans are nountable on the resilient core. 9.
The articul ati on nenber according to clains 5 or 6, wherein the connecting

nmeans ar g 4net | S4+SBi ' k L re. 7101
peT] AL/ d1233 L ERIER AT ERE BptotiBiehts drlPong of bl 101 wilfrelPte 20,
9, wher eiganhbeting ongans i ingludesnanhaykesive oglrfagee guapted aoabdhereritoatheends
of said connecting neans distal fromthe resilient core. 11. The

arti cul atnesipheeahnsigescd @adinaeyt slebgny one of clainms 1 to 5, wherein the
connecting neans includes an adhesive surface adapted to adhere to the
peri pheral edges of adjacent slabs. 12. The articul ati on nmenber according

to any ong of THe JPHRASEB eheéthBéMBecordiiRy & anyheéné AIchet Sreekbay alafins,
pavenent slabs for toot traffic. 13. The artiCul ati on nmenber according to

any one aofhearkami the cortoretblslalvdharespavenéret slabs fostfeotdraifie. are decki ng sl abs
for a bridge.
13.  The articulation member according to any one of claims 1 to 11, wherein

the concrete slabs are decking slabs for a bridge.

14.  The articulation member according to any one of the preceding claims,

wherein the articulation member further includes crack propagation means.

15. The articulation member according to claim 14, wherein the crack
propagation means includes at least one projection directed towards a top

surface of the slab.

16. The articulation member according to claim 15, wherein the crack
propagation means further includes at least one projection directed towards a

bottom surface of the slab.

17.  The articulation member according to any one of claims 1 to 13, wherein
the articulation member further includes separation means for providing a barrier

between adjacent slabs.



14. The articul ati on nmenber according to any one of the preceding clains,
wherein the articul ati on nmenber further includes crack propagati on neans.
15. The avoopediati on nenber according to claim 14, wherei PCT/AB0T0IAZK
propagati on neans includes at |east onf%pr ojection directed towards a top
surface of the slab. 16. The articul ati'on menber according to claim 15,
wherein the crack propagation neans further jncludes at |east one

proj ecti b% di Feetarticylatian JeembepRocerding tpaelaingf1% haharein the seppkation

vt cul anedfiongia RERFER Priffly SafRinb ol die’ sl cuiar dhd,
bar i o1 chghuRgoRHIRSeN o diter 4B BAPE1RICPETHAA3691233 15 18 The

articul ation nmenber according to claim17, wherein the separation neans
are at least two projections emanating fromthe resilient core, and

ext endi n? to % beyond..an ug %r and Iq%]]wer syrf ace} of the slabs. 19. The
articul al¥on tFEHC @E%rl’(ﬂ‘ '8‘ Pb acral g fo ?‘TBJ whk W*é?fe%359f°§§bt| onal
shape of ;4 fnaf Eh@?@ B 1 a TR N rﬁeﬁw‘b‘é?ti@gf;bﬁhhﬁa%&%%‘s%gée With {hd he

connecti ng neans rected 1n a horizontal ane, and the separation neans
di r ect edcormettingr ieanl directed iR0a Advizamtal planal il teerissparaiter dheand o
claim 19, wherein the separation neans and connecting nmeans intersect at
t he respditeqiod imPYSHGAPENSE the separation neans and connecting neans.
21. A nmethod of constructing an assenbly of articul ated slabs, the nethod
including the steps of: (i) establishing formwork adapted to receive wet

concr et epg (1 1 Thel ffibiatidn Ahefdkl taccBidifg ttbCelhmth | 1) WRERM Thél siparation
plurality of articulation lines; (ili) pouring of wet concrete within the
f or m wor heans aand ocammtiagt means intersect at the respective mid-points of the

separation means and connecting means.

21. A method of constructing an assembly of articulated slabs, the method
including the steps of:

(i) establishing form-work adapted to receive wet concrete;

(ii) placing a plurality of articulation members along a plurality of
articulation lines;

(i)  pouring of wet concrete within the form-work so as to engage the
articulation members;

(iv)  curing of the concrete to form a plurality of adjacent slab units

connected by the articulation members.

22. The method of constructing a concrete slab according to claim 21, wherein
said articulation member is the articulation member according to any one of

claims 1 to 20.

23. The method of constructing a concrete slab according to claim 21 or 22,
wherein step (ii) further includes placement of support means, said support
means adapted to engage, at least one, articulation member during the pouring

step.



articulation nenbers; (iv) curing of the concrete to forma plurality of
adj acent slab units connected by the articul ati on nenbers. 22. The net hod
of const w@ab/emorn concrete slab according to claim2l, whperADOl/62BH
articulation nenber is the articulati on menber according to any one of
claims 1 to 20. 23. The method of constpucti ng a concrete slab according to
claim2l1l or 22, wherein step (ii) further includes placenent of support
nmeans, said support rmeans adapted to engage, at |east one, articul ation

Tethod obbonsti ey Bleukufilyndd diiditan atoptily & 6ot 2 udibre™, |
support HRaiy FBR':HQ@ﬁs MRS hysethbRsThRembatnatgstetiao wonneet diedatgct | y

to the form k so as to engage the, at l|least one articulation nenber so
t hat t he todh¢ ffarai-atork so msribeangagerthe natdeasidoneagicaladiongneawer isgudhat then and
position durin t he pouring.step., .25. The nethad of. construct.ing, a
concret e %T'%ag%érr‘ﬁﬁ' 8" tsoMainipineddn, g, desirgd Cpﬂﬁggﬁﬂser%nﬂhﬁaﬂb%%ﬁﬁ‘gs t he
at | east tﬂgﬁgﬁ?ihb%% _ti,on menmber by enconpassing an upper portion of the
separation ans¥and ‘engagi ng the connection nmeans so as to prevent uplift
of the articulation nenber. 26. A concrete slab, including a plurality of

| i nes of weakness and a plurality of articulation nenbers placed al ong

sai d |in%f wHhakmakodwet censiryding & cancrele ska@arcending te clailn 48 yiipreine

[ i f k [ ti i | i i d,th h
commect] dNEasiDDte Hetns. Popdes  Bik,oRt 1685 4" aRictiatl LKhRIEC b oo
to clai mghomhisiid érh%g?é? I soHiGn i&g%ﬁ@@@ﬁéraﬁoﬁ e’ bhaubagaging mpeber

according to any one of aims 1 to .
connection means so as to prevent uplift of the articulation member.

26. A concrete slab, including a plurality of lines of weakness and a plurality of
articulation members placed along said line of weakness wherein said slab is
adapted to crack along the lines of weakness, resulting in slab portions that are

articulated through connection with the articulation members.

27. The concrete slab according to claim 26, wherein the articulation member

is the articulation member according to any one of claims 1 to 20.



