- 8DEC2003 SEGVENTAL RETAI NI NG WALL SYSTEM CROSS- REFERENCE TO RELATED

APPLI CATI ON This application clainms priority to U S. Patent Application

No.. (to be assigned) filed January 18, 2000 which is a - 8 DEC 2003
continuation-in-part of U S. Patent 5 Application Serial No. 09/339, 132,
filed June 24, 1999. FIELD CF THE | NVENTI ON The invention relates generally
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provide resistance to shear forces from course to course. The weight of the blocks is
typically in the range of ten to one hundred fifty pounds per unit. Segmental retaining
walls commonly are used for architectural and site development applications. Such
walls are subjected to high loads exerted by the soil behind the walls. These loads are
20  affected by, among other things, the character of the soil, the presence of water,
temperature and shrinkage effects. and seismic loads. To handle the loads. segmental
retaining wall systems often comprise one or more layers of soil reinforcement
maleriél extending from between the courses of blocks back into the soil behind the
blocks. The reinforcement material is typically in the form of a geogrid or a
25 geofabric. Geogrids often are configured in a lattice arrangement and are constructed
of polymer fibers or processed plastic sheet material (punched and stretched, such as
described. for example, in U.S. Patent No. 4,374,798), while reinforcement fabrics are
constructed of woven, nonwoven, or knitted polymer fibers or plastics. These
reinforcement members typically extend rearwardly from the wall and into the soil to
30  stabilize the soil against movement and thereby create a more stable soil mass which
results in a more structurally secure retaining wall. In other instances, the

reinforcement members comprise tie-back rods that are secured to the wall and which



30 stabilize the soil against novenent and thereby create a nore stable
soil mass which results in a nore structurally secure retaining wall. In
other instances, the reinforcenment nenbers conprise tie-back rods ¢Ba(3008
secured to the wall and which 1 - B O E C 2003 simlarly extend back into
the soil. Although several different forns of reinforcement nmenbers have
been deveLo e eg&gg qgltiﬁéﬁP r inprovenent remain with respect to
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They do not, gener al 'E})Q/'E ﬁgl re elaborate , 20 foundati ons, and they can
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conditions mght result in differentials in the bllock/grid conneciions
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One of the many advantages of segmental retaining wall systems over other
types of retaining walls is their flexibility. They do not generally require elaborate
20  foundations, and they can perform well in situations where there is differential settling
of the earth, or frost heaving, for example, occurs. Even so. these types of conditions
might result in differentials in the block/grid connections across the wall in systems
that rely primarily on fricitional connection of blocks to grid.
In an effort 10 improve the grid/block connection efficiency, several current
25 retaining wall systems have been developed that mechanically connect the
reinforcement members 1o the blocks. In several such systems, rake shaped connector
bars are positioned transversely in the center of the contact area between adjacent
stacked blocks with the prongs of the connector bars extending through elongated
apertures provided in the geogrid to retain it in place. Examples of this type of system
30  are shown in U.S. Patenmt Nos. 5,607,262 (FIGS. 1-7), 5,417,523, and 5,540.525.
These systems are only effective if the geogrid used is of a construction such that the
cross-members that engage the prongs of the connector will resist the tensile forces
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rei nforcenent nenbers to the blocks. In several such systens. rake shaped
connector bars are positioned transversely in the center of the con1$ﬁg
area between adjacent stacked blocks with the prongs of the connecto %?@H
extendi ng through el ongated apertures provided in the geogrid to retain it
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20  example of this type of connection is shown in FIGS. 9-10 of U.S. Patent No.

5.607.262. While this system overcomes differential settling concemns, 1t is very
difficult to use in the field. and relies upon special g{id configurations.

A modification of the third type of connector system described above is one in

which the channel into which the bead fits is formed by a combination of the lower

25  and adjacent upper block, so that the enlarged/beaded end of the grid can simply be

laid in the partial channel of the lower blocks, and will be captured when the upper

blocks are laid. This system simplifies installation, but does not resoive the

aforementioned performance concerns. In a variation of this system, the end of a

panel of geogrid material is wrapped around a bar, which is then placed in a

30 hollowed-out portion of the facing unit which is provided with an integral stop to

resist pullout of the bar. Rather than being held in place by the next above facing

unit, the wrapped bar is then weighted down with earth or gravel fill dumped on top
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whi ch the channel into which the bead fits is fornmed by a conbination of
the I ower 25 and adj acent upper bl ock, so that the enl arged/ beaded end of
the grid can sinply be laid in the partial channel of the |ower bl ockEDERNE
wi |l be captured when the upper blocks are laid. This systemsinplifies

I nstall ation, but does not resolve the aforenentioned performance

concerns. JIn a vaniation of this stem the end.of a panel of geogrid
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resist pullout of the bar. Rather than being held’in place next
above faciafg diffiskl lo make.hut giseidstblation protesn isvdiffbule dndl oequines the eserdfh or
gravel fi lJea?eH Ogvd oIy tggﬂg of it in the hollowed out portion of the facing
uni t. Thi & RN PLSRORHIFR2E,  patent No. 5, 066, 169. Not only is the

faci ngsuni t of FfthShé b6 @Ml RBIYe SRR RN it Itk desithibie 19 HYBKG, but
the installation process is difficult and requires the use of very narrow

panel s of sgementplptetaining wall Fstem compraboy @, facinge hlocheofappeletiady edmpleat i t

woul d be |rable.to have a segnental retaining, wall em conprising a
facing bl gg%seo afacrllté[ St {%@gl Sfe%‘? & Pregugyien, gng a%PF'ie{r_’att@/ﬁﬁt]% §¥e&¥ nass
product i onnechatlcallyet@inectéd1@o BheOedinforemRar MBENANINCA! thihisPNRACk a9 t he
rei nforcenent, material in a fashion that is highly efficient, so that a

hi gher pectiifieng® Bat 2 highsruparceatage g ther fllndpsigrostrangth pbihsfreindermement10 can
be takgn ' : S m.can be.used w.th a.w de . variety
of ¢ n8" o SMBENAE oHanab BF bl e YR RTLEM B8 0o IS el PR
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and wherein the systemis easy to wrk with in the field during
i nst al | at MFFhayEm Wﬁ?@ﬂnﬁtérﬁwtmlm cppdigions and yherdiadhe YEMpIsesent

i nvent i on ehg) @hestk LAthan WR!ePb @6l ihuAESE I N @ segnental retaining wall
system The wall block conprisesan interior face for fornmng an interior

surface of a segnmental retaining wall, an exterior face for formng an
exteripr surface of the swm i rst and second sides
that extend 20 fromthe e \ et or face, and a top
surface and a IBHefl9MeSdHbE@QRe presetitlilntiBh Q¥laf8do ) walleblval fodLiQCk kS a
channel defined by a front wall, a rear wall, )
segmental retaining wall system. The wall block comprises an interior face for
forming an interior surface of a segmental retaining wall, an exterior face for forming
an exterior surface of the segmental retaining wall, first and second sides that extend
20  from the exterior face to the interior face, and a top surface and a bottom surface.
Further provided in the wall block is a channel defined by a front wall. a rear wall,
and an arcuate bottom surface. The channel extends across one of the faces and
surfaces and the rear wall of the channel preferably includes an inwardly extending
shoulder.
25 In one preferred embodiment, the channel is formed transversely in the top
surface of the wall block and the front wall of the channel includes an inwardly
extending shoulder. Preferably, the rear wall shoulder is defined by an arcuate curve
and a planar portion while the front wall shoulder is defined by first and second
substantially planar surfaces.
30 In a further preferred embodiment, the block further comprises a flange that is
sized and configured so as to mate with a channel of another of the blocks. Typically,

this flange is formed transversely along the bottom surface of the wall block.
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and an arcuate bottom surface. The channel extends across one of the faces
and surfaces and the rear wall of the channel preferably includes an

i nwardly extending shoulder. 25 In one preferred embodi ment, the chafdél 2003
is formed transversely in the top surface of the wall block and the front
wal | of the channel includes an inwardly extending shoulder. Preferably,
the rear wal | dheuhdertionsmaefiswedoloprisn aalayaatod reinfereememdmatepiabrias., porti on
while the front wall .shoul der is_ define jrst and second supstantially
pl anar sur&eﬁ%%.ors’él’f’ﬁ ga‘ ACT95er Sy @peP?e\%‘geH% i Fﬁén‘fl?t tathB‘IOBcRbeﬂEFrt her
conpri ses Rinfdradntt bRl Bys H (BEehARE] AL WWHRAoSOf @S ti@kmate with a
channel of another of the blocks. Typically, this flange is fornmed ‘
transversel y allbagnvengoromby else sompreea oftaining baladaped ukiit iatclthe channeht i on
may al SO conprise a Iﬁver f.reinforcenent mateéi al (i.e., %ﬁo ri? or
fabricy | 478 412385 Eleef 8[;’“ OrcREeR) Belerakin 8 TAWSE 85 B a'%ﬁéy

r ei nf or cen@phecik 8&ihfrce@Ybmiattribh® thbamee! fornmed in the top of the bl ock.

The invention may al so conprise a retaining bar adapted to fit into the
channel 5 and The festigecpad afeantagpael s ipegriiopral rernmernperanaypdnresling a

manner as hani t he reinfar mat eri.al ,to.the bl ock.
The feat ur[égfogﬁ‘g’mggb%ﬁéégé%%%g?%g " (govnélgl{c?’gﬁ%%ﬂﬁp%cé:gg g"yén cz!arra‘éJH'tgs'upon
reading the follow ng specification, when taken in conjunction with the
acconpanyi ng drawi ngs._10 BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1 is a
perspeétive view of anBk e CIIPL IR R EHIE DRAWINGY accordance with

the present inyggt L%rh pé?#@gli\éJi%%&ﬁgeﬁgﬂﬁfgirgﬁggxﬁ@gﬁu YarfWd 9 a@oi@hte DI ock

AN

used in the wall "shown 1| ective rear view of the
wal | bl ockwshubwpresant Fiv&iuod. FIG 4 is a detail view of a channel provided
inatop surfagﬁ:‘?.a wal | k. a, detail wgﬂ(;/of a flange

provi ded on a }ﬁaﬁffsﬁjﬁ%geg%“h"iﬁg’ll ‘:I%ab‘??)lLEl.OCk Efed 1n ghg wallshopqn Filkd, “of o
first enbodi ment of a reinforcenent nenber retaining bar_
15 FIG. 3 is a perspective rear view of the wall block shown in F1G. 2.
FIG. 4 is a detail view of a channel provided in a top surface of a wall block.
FIG. 5 is a detail view of a flange provided on a bottom surface of a wall block.
FIG. 6 is an end view of a first embodiment of a reinforcement member retaining
bar.
20 FIG. 7 is a parual side view of a wall block depicting insertion of the retaining
bar shown in FIG. 6 over a reinforcementmember within a channel of the wall block.
FIG. 8 is a cross-sectionali side view of an example retaining wall constructed in
accordance with the present invention.
FIG. 9 is a detail view showing the retention of a reinforcement member between
25  adjacentstacked wall blocks.
FIG. 10 is an end view of a second embodiment of a reinforcement member
retaining bar.
FIG. 11 is a perspective front view of an alternative wall block.
FIG. 12 is a perspective rear view of the wall block shownin F1G. 11.
30 FIG. 13 is a detail view of a channel provided in a top surface of the wall block

shownin FIGS. 11 and 12.



20 FIG 7 is a partial side view of a wall block depicting insertion of the
retaining bar showmn in FIG 6 over a reinforcenent nenber within a ¢ ﬂ?}
of the wall block. FIG 8 is a cross-sectional side view of an exan{)qa@ 003
retaining wall constructed in accordance with the present invention. FIG
9 is a detail view show ng the retention of a reinforcenent nenber between

25 adj acent st e I [ 10 is.an Vi of S n

enbodi nent of gﬁlfg'eﬁn ordc%aﬁie‘ﬁ%&r%r)lfeﬁtf)]g&e?rgygl%ﬁioﬂgaq%g[?{n Sgwgeolfgiv a|531s(%’(1)c’§f(jl

per spect i viywi @rRIGS. ew18f an alternative wall block. FIG 12 is a
perspective rear view of the wall block shown in FIG 11. 30 FIG 13 is a
detai| view of FEOcRanheal seoisvedf 2 ahizd eapodimenad afeinfaceman menlsek  shown
in FIGS. ‘Jiinf%@% 2. 5 FIG 14 is a detail view of a flange provided on a
bottom surface~or ‘a wall block shown in FIGS. 11-13. FIG 15 is a side
view of a thirdl@nb®is apatiabfidavieol off onatindodk simviven FIGB! bi-4 dgpiddiag. 5 FI G
16 is a partial side view of a wall block shown in FIGS. 11-14 depicting

i nserti on'TSFTUORST 1hg ERIHNMG DaRENOYLINNE LG 1R Quer R5eipisserment BRmPY WEWRAt menber
within a Il block. FIG 17 is a detail view show ng the
retentionc%%ﬂgir}?g“g Sltr]ggﬁléﬁt menber between adj acent stacked wall bl ocks.
10 DETAI LED DEBGR PTIiON Betbgrviewghoewmg thenmientidataedid rdinfotchmenir mebegs, in
which i ke nunerals indicate orrespondi ng parts throughout the several

vi ews, FI %‘“’fe?? haeqnt steekedmpl ral concept of a segmental retaining
wal | 1§ constructed in accordance with the present invention. 15 As
depicted in this figure, the retaining wall 10 conprises a plurality of
wal | blocks 12 that are stadtiaid PHEINIi n ascendi ng courses 14.

When stacked i hi.s manner t ‘ y ocks 12 together form an exterior
or decorative ??FQE%"%’ PR Jlggaél\é@d‘ ard C g

wings, m which Tike numerals indicate
corresponding parts throughout the several views, F1G. 1 illustrates the 2z2neral concept

of a segmental retaining wall 10 constructed in accordance with the present invention.
15 As depicted in this figure, the retaining wall 10 comprises a plurality of wall blocks 12
that are stacked atop each other in ascending courses 14. When stacked in this manner,
the wall blocks 12 together form an exterior or decorative surface 15 which faces
outwardly away from the soil, and an interior surface 17 which faces inwardly toward
the soil. |
20 Generally speaking, the standard wall blocks 12 that comprise the majority of
any given wall are substantially identical in size and shape for ease of block fabrication
and wall construction. Accordingly, each block 12 typically is configured so as to mate
with vertically adjacent blocks 12 when the blocks 12 are stacked atop one another to
form the retaining wall 10. Referring to FIGS. 2 and 3, each wall block 12 comprises an
25  exterior face 24, an opposed interior face 26, a 1op surface 28, a bottom surface 30, and
two opposed sides 32. Because the exterior faces 24 of the blocks 12 form the extertor
surface 15 of the retaining wall 10, the exterior faces 24 typically are provided with an
ornamental texture or facing to create a visually pleasing facade. Also, the exterior face
24 of each wall block 12 is preferably sioped inwardly from the bottom surface 30 to the
30  top surface 28 in an incline ratio of approximately 30 to 1. This inward slope of each
block exterior surface 15 creates an aggregate inward slope effect over the entire

retaining wall 10 which counteracts the outward leaning impression which can be
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outwardly away fromthe soil, and an interior surface 17 which faces
inwardly toward the soil. 20 Generally speaking, the standard wall bl ocks
12 that conprise the majority of any given wall are substantially -8DEC 2003
identical in size and shape for ease of block fabrication and wall
construction. Accordingly, each block 12 typically is configured so as to

mate W theyerdy Gh Winadingh il BOKS obserlien darDIOGK SxtAoPhcStacked

atop one another to formthe retdining wall erring to FIGS! 2 and
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15 of the 7 gl BiafghorRdil 1010, the exterior faces 24 typically are provided
with an ornanental texture or facing to create a visually pleasing facade.
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an uprg ghileck¥@l. SirkipRed thehbf and)bottbit RiFfabds BT theldppked HigesrBtad ni ng
wall 10. 5 The top and bottom surfaces 28 and 30 of each block 12 are
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opposgd sirflRst HoRbBte R RALTARENals Bedded f%)%i@@l%ilgé blo¥ks PRAR feBhiceltRe €ach

ot her. However, as known in the art, the opposed sides 32 can be inwardly
or out warg¢ightiod thertberks 139 simepldy tvealli aonstruntion 2 Algpughhdepitspdikihg figures t he

reer! o Rl 8 BkB5hat bl PRE DBt Sl ol SRRL MY e
reduce t hertical orientation, if desired. In either case, the openings 34 are sized so as to
maximize the strength of the blocks while still permitting space for connecting tie-back
20 reinforcement members (not shown) to the wall. One tie-back system particularly well-
suited for walls constructed with the inventive blocks 12 is that disclosed in U.S. Patent
Application No. 09/261,420, filed March 3. 1999, which is hereby incorporated by
reference into the present disclosure.
As mentioned above, the wall blocks 12 comprise retaining means for attaching
25  reinforcement members (e.g., geogrids) to the retaining wall 10. Preferably, these
retaining means include a channel 16 that is formed in each block 12. Preferably, each
block 12 has a channel 16 provided in its top surface 28 as shown in FIGS. 2 and 3,
although alternative placement is feasible. By way of example, the channel 16
altematively could be provided in the bottom surface 30 or the interior face 26 of the
30 wall block 12. When provided in the interior face 26 of the block 12, the channel 16 can
be arranged either horizontally or vertically therein, although horizontal placement is

preferred. When the channeli 16 is provided in the top surface 28 as illustrated in FIGS.
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15 anobunt of concrete or other materials needed to fabricate the blocks 12
and reduce the weight of the blocks 12 to sinplify wall construction.

Al though depicted in the figures as being arranged in a horizontal -g§JE(C 7003
orientation, these openings 34 could be arranged in a vertical

orientation, if desired. In either case, the openings 34 are sized so as to

Conniet ing FIEL AR S0 kot breRh O e Rbharit ok srbey St At . one
tie-back $yshepe fas s aﬁh@uo»eéwt+ the 'érﬁgu&gpas;%{elm& &gpy&hﬁ&%c@ the

i nventive blocks 12 is that disclosed in U ent I'cation
091261, 42@he blotle di2 Mivs dHusBratetiof@st clelatly in FEG. He theohainet b6 padedhaibyy fromtef er ence

into the pr t disclasure nmenti.one ove, the wall blocks 12
conpri se ?’@?éﬁﬂ AT’ PF@Q?P? prg @ QT%"E%{E A¥niRfe @Sqﬁéxrﬁf’b‘i’%]e}ﬁsﬂﬁ%ef?éhﬁéﬁlgdeé é.g.,
geogri gls) sh@ulﬁé}e@tﬁ%@éxhﬁnﬂgm’%@d Bly]tggar!artﬁé ﬁﬁﬁ@g?ﬁg%@‘%gﬁle WAL P9 ARans

I ncl ude a channel that is frorme I n eac Preferably, each
bl ock 12 Ipeefeacdtmbmbinedtthesboulderdt indefiredtbypws sutsmosalRéiaar sinfaygs 45n FI GS.

2 d 3, Lt h h.al t ti nt 0§ f i bl e. f | e,
the chann@hd 18 1HF 58 hEOPOLI BLATEEE MrsTb doi bR cpiner b e ke 30 or
the interipgy fgﬁ%@ of Gptbxiniifel$ ovalrhe RLQRY pia%a{)WﬁEE $1 Ok ?1;[0 elrhg?ﬁst' nterior

face 26 of th | ock” 12, the” channel 16 can e arranged e
hor i zont alplapapsurtfaze 43 calah yobliher engie taldrt chegéxtéran ifave 2dadf thd BloeEht Biys

referred. Wien the channel ;16 is ovided in the t surface 28 a
!OI I usw at @i crprpgle. the second pg,“la %&é\‘}%‘lﬁ CWFL%‘.[E&IHQWHHBEE‘B#B?%?@W Fﬂgext ends
transver sgf ¥n 3GpRSF atpgl?oﬁlngﬁﬁegf%. brepra R enil e, 3% HiliguPendl l%#f rér%ﬁt 0 Atshe

ot her, wusually parall to t Intertor surface 26 of " the ock
I 1] ust r at éebrmagiroxaimasly 30 0 apprGxindatelye®.channel 16 is defined by a front
wail 36, a rear. wall 38, and a bottom surface 40. The front wall

36
preferably i nclfgadiéned SPReRG| Geriront walhidtethe iess waknas difyihe shanng! dhe
| ! : . o
interior E?&&ag iRfiud %g‘@ﬁw!uérdﬁl é!ﬁé&dj;r?ﬁ slhgplld@r 4@}?&&%&% eﬁ@%ggﬁmdert e

shoul der 42 is define y two ‘subst y pl anar rtaces and 44. The
firstldpl adarprefarabhcie andnged asrdsdiusedcetvy sé aom fohe a solptatial o euaRBedgt t he

bl ock at ,an_angl e,.of roximately, 90' . Th econd, pl anar .surface 44
oxtends 1 ABAPE R oplins AR BRI A dhopst 1B B b Aere 0 80Be e
exterior th&teP46 Qhntake He foeked ds aBYdiliSed\@irvedl 1LX PFaBread dritRdFRGONEIs Pl anar
surface 44 can extend fromthe first planar surface 43 at_ an angle of

appr oxi mafRTY wenprises & exdits| 9f cuorayeof apRexiptely Jeinghes e This| suryalinge
provides room for the flanges 18 of blocks 12 of upper courses during wall construction
20  and space for a retaining bar (FIG. 7) when 2 reinforcement member is secured to the
wall. Although the channels 16 have been described herein as being arranged in
specifically defined configurations. it will be apparent from the present disclosure that
these channels 16 could be arranged in alternative configurations. As is discussed
hereinafter, an important consideration is that the channel 16 be appropriately situated
25  and configured to work in conjunction with a reinforcement retaining bar 22 (described
in more detail hereinafier) to facilitate mechanical clamping of reinforcement members
such as geogrids. with limited opportunity for block failure. A further consideration is
that the channel 16 can be situated and configured to work in conjunction with a mating
flange of a block in an adjacent course to properly locate the courses with respect to each
30 other. 1o provide resistance to shear forces tending to displace the adjacent courses with
respect to each other, and to provide resistance to overturning rotation of the upper block

with respect to the adjacent lower block. Depending upon the particular implements used
g



from approximately 20* to approximately 70*. Positioned opposite the front
wall 36, the rear wall 38 of the channel 16 preferably includes an

i nwar dl y ext endi ng shoul der 45. However, the rear wall shoul der 15 4&0EC 2003
preferably is arranged as a radiused curve so as to forma substantially
arcuat e edge 46 and an oblique planar portion 47. As shown in FIG 4, the
bot t om sutf agsn 4R refnfdrbEnert BRAMESs. thE phAfmal SPHRRLREIMRY AP 1R d{eéfye% ed

curve. In a preferred enbodinment, this curve conprises a radils o

cur vat ur ecofrsapptaiaengademed! ofrvddegs desithd. sheowalis 36U 80f ther chahnedd 6reanke f or  t he

flanges 18 of ,bl.ocks 12 of upper. urses during wall construction 20 and
space forﬁH"FEfﬂ&ﬁPH@OB@FSPﬁggﬂ&%&SWHEW“§“¥E@hforcenenp menber is secured
to the wall. fédrﬁé?@_tagﬁalghF&Spéa%mlg%gér@erh%\éﬁweéﬁ%ﬂ?%ﬁrddﬁ%@'rghsau?ge@ igs bei ng
arranged in_specifically defined configurations. it w e apparent from
t he priesedesingid $pdroeulardy totraevent e sepwivborhdiosn oatingol dvdreumng dogmgiwiih
alternative confiqurations. . As.is discusse herei hafter, an inportant
Cons! der abTBITOHETg P REERARH SPESTER T rogh Ml s B 42 S s T8 g

conf i gur eglddpRedr fectile GOMIngBABI @A Mrdrds Frohe EUHsRnAAITEAER HRIR! 11 Ngsdar 22
(described in nore detail hereinafter) to facilitate mechanical clanping

of rei nf opreéarehily. the figeges! 8 supeevided qpetbg bpitam swifach 30 pftheddoakpioandutikey f or

bl ock fai f i on | hapnel  16. cap b
o tuat ed a1 50080, SRR HarBtnd See 118! i BReE RN 4 SRy ot

bl ockid n &R iailjuseasd ircPI(. S¢ tHedlapge PR id Jefined B & floResueatd 58S whf furfzespect to
each 30 other, to Eé?Vide resi stance to shear forces tending_to displace
the adj acePtandubesion Wirfase S¢e Hndle thetfpons suface df @apd therrgan yrigeo 9P @stepdsi st ance
to overtuppi gy @hatd P eRkrbiBcd PP b g acent

| ower blocgfﬂ%EHEn I ng Spoﬂ th% pa?ﬁ?gb%gﬁkFggrgw%ﬁﬁgq&%ggﬂegﬂﬁﬁgﬁgtain t he
r ei nf or ceaantdsrrewheis she dxhanop lfaeeduritthoblotth eWbbmmedionl Gall d6dftthebldekr ee of

cour se-t o-course, engagene of bl ocks deb5lred, the_walls, K 36, 38 of the
channel 1_%haé‘3ﬁlst68 c?’ﬂ’%’ﬁ’é%lr}fﬁtt ﬁﬂ‘gtse ‘H@uP@B?"SSLF@C%ﬁ _ﬁf)lff“pyﬁﬁl B KeTHES r uction.
Wer e12 hh@Bindei€ ehofrofN@AEelof Rt IERE 18! BfipFisdsnAMNgHHSNinc SMba€S IS 5
desired (particularly to prevent the Upper block fromrotating o

:
over t ur ni Rlgnguprfagesialand 5éoAsvrithehe bkg named sprfacen of the elfanneldd. thesolitshent , t he
front wal ' I fisC t bV n 18 that
ext ends f%%ﬁ?gﬁhgﬁgﬁéfg+$?§gggh dl%LE%faﬁg%%gﬁﬂhﬁﬁ%$§$§%¥§T%?ﬁ%&%?inge 18
|'S Provi degtesding fi@rb diet Wlotls ar draatgle 3P approkineatdly 90K while Akl secohd §lanar

surface 57 extends obliquely from the first planar surface 55 at an angle of

20 approximately 45°. To provide for the engagement between vertically adjacent wall
blocks 12. the blocks 12 can be placed on top of lower wall blocks 12 such that the
flanges 18 extend into the channels 16. Once so situated. the upper wall blocks 12 can
be urged forwardly along the lower blocks 12 so that the front surfaces 48 and, in
particular, the first planar surfaces 43 and 55 and the second planar surfaces 44 and 57

25  abut each other. This abutment prevents the blocks 12 from rotating forward or
overturning and also provides some resistance to shear forces which may be exerted on
the wall structure. In the presently preferred embodiment. the flange measures about
1.30 inches from its juncture with the block body to its bottom surface 52, and is about
1.48 inches thick in the plane of its juncture with the block body. These dimensions give

30  adequate strength to the flange.

The relative front-to—back locations of the flange 18 and channel 16 establish the
appropriate location of adjacent courses of block. In the preferred wall structure, the

9



t he channel 16, extends transversely fromone side 32 of the block to the
other side 32. 10 As I's illustrated in FIG 5, the flange 18 is defi qmthH
a front surface 48, a rear surface 50, and a bottom surface 52. Both th
front surface 48 and the rear surface 50 extend obliquely toward the
exterior face 24 of the mall bl ock 12 such that the entire flange 18

extends t rds th r . face bl.ock. \We
%\(@ Iql d JTEES, %ﬁese ! ang? S 10 a courser- IO coursea?tﬁ%l&ge 43 and

of the bl annels rige 111st {8 on planar s

44 as desabmbepl idéh hﬁmebmblasf of ehe tﬂﬂéfexfré@miméhlé’lcﬁrﬁ;ce AR gfesérm_a{ pre#iiga 18
conprises mating first and second | anar surfaces 55 and 5 As with the
li ke naneé'rawwa&@%th@)blosmreémﬁéFHC%SS fremdsp fgce pe potioim fpcs cabenic® wkkasar
surfaces 7. ar t xtendi n
From tho BRSERoLP Sl SuARbATITLASE kil it b5 PLAIRETHE V2R R30g i 2
surfacg S57s5ast&Enpsunddl iApuBl Rhofunoim thiearf, lah&tnapbarh@crauﬁmrnﬁme cbd batusafl angl e
of 20 apprOX|nateI 45' . To provide for the enga%énent bet ween vertically

adj acent kAP ebPBélkeénf’fE’Ze lgcaangnsysiers inglude thase ob[Lh2 ckptent Nesp48i4880er wal |
bl ocks 12 -6 .f! 18 extend into the channels 16. Once so
si tuat ed, 5%%ZQS%§§®7&QF1 E5%526§%2 can be urged forwardly along the | ower

bl ocks 12 so t [raiferablg, fhedlbcksef fhacassesB inveation ns npale tfrew| Ahight Sv@nfdhr St
pl anar surfaces 43 and 55 and the second glanar surfﬁges 44 and 57 25 abut

each ot heF°“WF§°&bU’é¥réﬁ‘thth’%e\%?fte§°?94éﬂlﬂ e k¥ gandarcyior seamgniH &eigingar d or
overt yg ni dgaRdeid SETRE 1392975 R thﬁsddﬁhﬂ;rr\ﬁ?rcfn@urﬁﬁ tha’ 85,16 may be
exerted on the wail structure. e present preferred enbodi nent, the
flange neasximenabdotr cold e atrshqmorh rsotfroj 41l the murhummen wet dred ¢renytsode body to
its bottonlsurfac 52..and s abau 1.48 .inches thick | ane of its
Junctur e Areie RabeRosRd Boug s FRGRbL SR if datrgryoRdsteitst bt o angt h
to the flaaﬂeelIE@d&@kaqratm& by aptock@-denskil) aeRtibeds, R ekitfiplt] @BIPad@ and

channel 16 establish appropriate |location of adjacent courses of

bl ock. | nNoné8a7.8fsmhidh lwmrpgrtarqsi@f:mreby refrrencgg|The ﬁb@e&f Hthlesks of thgbout 4
d I h
i tn B ockLogR ipfsRATl At Shnufhe ef QURPCHd O HOM B0, SERMARInRL, BRI 11O
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The retaining means of the disclosed system typically further include a
2¢  reinforcement member retaining bar 22, shown most clearly in FIG. 6. As indicated in
this figure. the retaining bar 22 is specifically sized and configured to fit within the
channel 16. In a preferred arrangement, the retaining bar 22 has a plurality of different
surfaces: a top surface 54, a bottom surface 56, a front surface 58, and a rear surface 60.
Preferably, the top surface 54 is substantially planar in shape while the bottom surface 36
25  isarcuate in shape. In particular, the bottom surface 56 is adapted to follow the contours
of the bottom surface 40 of the channel 16. The front surface 58 and the rear surface 60
preferably are planar in shape. Preferably, the front surface 58 extends perpendicularly
downward from the top surface 54 50 as to mate with the front wall 36 of the channel 16
and the rear surface 60 extends obliquely from the top surface 54 to likewise mate with
30  the rear wall 38. The preferred dimensions of the bar are about 0.6 inch thick at its

thickest location. about 0.18 inch at its thinnest location, and about 2 inches from leading
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Exanpl es of alternative |ocating systens include those of U S. Patent Nos.
4,914,876, 5.257.880,5,607,262, and 5,827,015. Preferably, the bl ock of

the present invention is made froma high strength concrete bl ock ni80EC 2003
whi ch neets or exceeds the ASTM standard for segnental retaining 10 wall

bl ocks, ASTM C1372-97, with the additional requirenents that the all owable
maxi mum 24 hour cold water absorption is 7% and the m ni num net area

conpr essi \é8ge wlifadiit@gldips. SPRfontly 300 0apsi 64 inchésdomd, dhestatley longds may &

standard concrete bl ock. paver, or concrete products nmachine, by a process
general | y’%‘é’éﬁif%é‘&h”ﬁj'u?%lf"eéxarrpl e. U S. Patent No. 5,827,015, which is

| ncor porat ed hefiebR by hRIEeNGS hd Ber fRAREAld Lhf @aﬂ&%ﬁhMﬁrﬁolg present

i nvention are suc ey readily can made W such equi pment. They
wi |l prefiovaobythedacanthaena hdikiw cmf@satsm fuhtas tHaeshovint inddG. ¢haAsd s and
flanges are forned by fixed steel r.t cas on their sjdes,

t he bl écké? frategin g‘tﬁcfl‘ﬁ“ée é’E‘Fn‘FF*’QWP%lb?’bn- g lﬁaylﬁf\g] SH9Ry ?‘P‘T’p 8Y- #%m t he

ol ds. Theed&hithdal B9-6PAB% BE ifiborbSHaRRBos YRS W PLAA ¥r Lyt ber

i ncl ude a rei nforcement nenber retaining bar sho nost clearly in
FIG 6. As'l"hrmxgh@ai\mbnofsuwwmds‘égtmm ﬂmhelmm afl the n@tdmﬂseﬁa?l wagltpdahef i cal |y
si zed and iljlgnu‘gedtoflt Wi thin the channel 16. In a preferred

arrangenerli’lar F R beediicAng bar 22 has a plurality of different surfaces: a

top surface 54,1ha [Aghin@Ma8 0 f AL &arbe @rkiritbd 8P HBGA3R orddiReraniB@dl. sur face
60. Preferably, the top surface 54 is substantlal I'y planar in shape while

t he bdOt oribsumbiatal 6&d230i ke ancfuahas ith lehgrrem perfgrmence un athe prveilyit t om

f 56 dapt th t 40 of
the channarvdetiek s b dpibly £ BErba Briire LR, BB HGRFE oo

are pl anarCpvc shapsie fBrnelfn@d’kéthsylcs 1he W&ﬁﬁeﬁ%ﬂ&ﬁﬁn&&nﬁb«belﬂﬁnse about
per pendi cul ar | downward fromthe top surface 54 as to mate with the

front wal 18030 @XW: fheet OFasehereble Parfe andabpial? /SHB‘fjd)c\éC GBS IR Wl i quel y
fromthe t Qa"eﬁt!ﬂ Eﬁccﬂmg’??,:c%rﬁe Ep @fe?% FF%E&:&W&)M? rg’&tst be eﬁ&:@ﬁs \ﬁ?é k'ollo&gn The

preferred i Rensions o are about Inch thick at i1ts th| ckest
| ocat ilon, padyeriesOYound’'s Motulas —|&(lsOQ(hps1mEsgmt&vthlohd,Stm$d =ah 648,000 pnc hes

o e 00,40, SSRGS SALL 1O SHRS, ST SRht it BB R aieBlat I
present |y dr&tRdiRehstoRdér hiterifldbreNaed fdreheBdri dhsGhoH HUFGS. 170 theSrB@iMing n F
> bar 22 can be positioned on top of a reinforcement member 20 in the channel 16 by
inserting the retaining bar 22 into the channel 16 by twisting the bar 22 downwardly inio
20  place within the channel 16. The channel 16 needs to be dimensioned to accept the bar
16, the flange 18. and a layer of reinforcement material. In the presently preferred
embodiment, a dimension of 0.06 inches is assumed for the thickness of the
reinforcement material. This dimension is about that of the thickest geognds presently
known. If the channel is sized to accommodate reinforcement material of this
25  dimension, it can then function with a wide range of reinforcing matenals.

Once correctly inserted within the channel 16, the retaining bar 22, 227 is
securely held within the channel 16 and, in tum, securely holds the reinforcement
member 20 in place. The retaining bar 22, 22 bears against the rear wall 38 of the
channel and also contacts the bottom surface 52 of the flange 18 of a block situated

30 above (FIG. 9) when a tensile load is applied to the reinforcement member 20. The
retaining bar 22, 22" therefore prevents the reinforcement member 20 from being pulled

out from the retaining wall 10, More specifically, when a tensile force is applied to the
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However. the bar can have a holl ow configuration, such as that shown I n

FIG 10. As is 5 illustrated in this figure, the retaining bar Q]EEZUGJ
simlarly includes top, bottom front. and rear surfaces 54'- 60' but
interior of the bar 22' includes a plurality of voids 61. Through

provi sion of such voids 6 1, both the volune of the materials and wei ght of
the bar 2T can be reduced. The retaining bar 22, 22' can be constructed of
a pol yrrer|r@11‘6¢mé’tﬂﬁé?m¢mb@r2lf}afr0m the@oit hl@iengtf@rrbtainime\wbl& dlelnaaisinglbaxth’at its

| ong-t er m par. rnevail i eny be suitable. The
presently %fe%gr r ed“cp%vat“gjlyl e?&am?eﬁe 88}3 t‘é’”t’ nfﬁzr%ée' 1”‘8\}% hages 1 om

| nt ek Pl as¢aueés tht Bar xo\/iemad@i sloaa durtter 8p W&ng,f hﬁd batcﬁw&fagwm%ﬁ 1 Qine] 90%
CPVC about 10% weat herabl e PVC, and about 1 rigid PVC. Presently, for the
preferred Yarclampae shormnforgsmsnemember Eﬁibetlwean thehetaimeebar Br ardxbeests t he

fol |l owicng 1 Young's Mbdul us 60 000 psi; Engineering Yield
Stresss— 2, %ﬁgfﬁggﬁ%{gﬁléEngl neering Stral n =341 x 10,2 in/in. Dfferent

properties may PhisaisiAg isadt€midreatsdi B@h@éﬁ@ieﬁﬁéﬁh@dﬂ@n%@t%ﬁ%wc@lﬁd are
used for the bar. As shown in FIG 7, the retalnln? 22 can be
posi ti onecBth Mopsiapdagd F@Mﬁcaewﬁwﬁthmmevmgb i el h@mnh@sle of ekibhyn

i nserting | by, tw sti,n he_ bar
downwar dl y%?%%n?é-g&]'} tgglépﬁv 3 % IP %201%%%p%&%§m"%ﬁen%ha%eﬁg hi%’ ‘%8%%% to be
di mensi onedCivirecSEPigedbfed:-bar 16, the flange 18, and a | ayer of
reinforcenent material. In the presently preferred enbodinent, a di nension
of 0.08 inches is assumed for the t hi ckness of the rei nforcerrent mat eri al .
Thi s di nermsi t SqeRoTr 1 | f
t he channel :ﬂsh%"ij‘% HIIH/H 'P'e'Ekt:'dnh o?’é‘e{rre P ?'ae'*ré cgit%ﬂ k%‘r‘fpng%
di mension, it can BtHhén functlon W|th a 3/ti9§e range ¢f reinforsgng materials.
Once Corre.c.t_L-y_i_ns.%r_t—e.dm_L.h.i_n_t_he channel 16__theiretaining bar 22 22' s
securely |held wthi At he channel 16 and3289n turn securel y h%‘llds t he

rei nf or cememt—ENPERy 20 T phace. —The JRtyar nimg—bar 22 —225593ears—agai nst
the rear wall 38 of the channel and al so contacts|the bottom surface 52 of
the flange 18 of a28fiock situgted 30 atit¥se (FIG 9) when a 2483sile load is
app| ied t nber 20 The retaini ng bhar. 22 22"
t herefore prevents e reinforlcenent netfdér 20 froqn bei ng p%ﬂQISed out from
t he retai ning walt—I0.—Wore speci ficatty, whema tenstteforce s appit ed
to the | |

The long term design strength of the Mirafi SXT grid, according to the NCMA
design methodology is 1084 lbs/ft, so it is apparent that the connection strength

generated by the current clamp system is highly efficient.

15 Testing with TC Mirafi 10XT geogrid (NCMA long term design strength of
2602 |bs/ft) yielded the following results:
Normal Load (1b/ft) Peak Connection {(1b/ft) Service Connection (Ib/ft)
261 3536 2735
908 4438 3016
1837 4548 3322
2910 4128 3320
3874 4493 3634

The system of the present invention can be used to construct any number of
different configurations of segmental retaining walls. FIG. 8 illustrates another example

20 of such a retaining wall 66. To construct such a wall 66, a leveling pad 68 is normally
' 12



- 8DEC2003 reinforcenent nmenber 20 fromthe soil side of the retaining wall
10. the retaining bar 22. 22' is pulled upwardly in the channel. Contact
with the flange inserted into the channel causes the bar to rotate aRdEL 2003
nove further upwardly and backwardly within the channel 16, clanping the
rei nforcenent nenber 20 between the retaining bar 22 and the rear 5 wall

of the chdmded pibideThisindbampupy syighemboilddicesaibthi Gidiyallef thiscieeding
connection Sggween .bl ock ang rid. In a st ard caonnection test of the

2 €973

type whi cR?f S®WBTPIRROVY TS

St an )
pacted carhadsiqng tha fembsddrdipder thetodl ®i ng wal |

art, the %%tl:&%é“ﬂaﬁm@gﬁér@@ﬁéétﬁ@@é@ﬁné’ﬁa@%ﬂ?mic?é&ﬁicto%:hagd.a furMigaf i SXT

geogri d:

O Normal Load (I b/ft)Peak Connection | b/ftService nnecti on

(b/ft) 241309€28000I30834BYLt 2gnaBERPME 222t FBBORMNE? 488 BBHO2EMAT425 The

| t desi t th of the Mrafj ,5» i d, di ng to the NCVA
des? g ot Sromara B0 ysplif Red bisdided S a et R b et Mgt 1 on
strength ge08fealaidwly cdresGHIH RATchG &Eﬂéﬁ/%)(ﬁé%ﬁhdaﬁoﬁ‘bﬂﬁls}’?ﬁré hG@my. 15

Testing with TC Mrafi | OXT geogrid (NCMVA | o
2602 | bs/ p) prpivisled axdtht flasge o | Additianallyesadepistedi thediguteothd fgunidatian) thecks

Connect) 0Ll SELULGS, SRSE B, (0l 2G80B3 P40 20AS
standard wall blocks 12 that comprise the majority of the wall 66. Although such
10 foundation blocks 70 typically are used in the first course of the retaining wall 66, it is to

be noted that the standard wall blocks 12 could be used to form this course. if desired.
After the first. or foundation. course has been formed with either the foundation
blocks 70 or wall blocks 12. the next course of blocks 12 can be laid. The wall blocks 12
are placed on top of the blocks 70 of the foundation course with the flanges 18. if
15  provided, extending into the channels 16 of the lower blocks 70. As can be appreciated
from FIG. 8, and with reference to FIGS. 4 and 5, the front surfaces 48 of the flanges 18
mate with the front wall shoulders 42 of the channels 16 such that each flange 18 extends
undemeath the shoulders 42. This mating relationship holds the wall block 12 in place
atop the lower blocks 70 and prevents the wall blocks 12 from tipping forward, thereby

20  providing integral locking means for the blocks 12.

Once the first normal wall course has been formed atop the foundation course.
backfill soil. S. can be placed behind the blocks 12. Typically. a non-woven filter fabric
72 is provided between the wall 66 and the backfill soil to prevent the introduction of
particulate matter between the courses of blocks 12 due to water migration within the
25  soil. Alternatively. a layer of gravel aggregate can be provided between the wall and the
soil 10 serve the same function. Additional ascending courses thereafier are laid in the
manner described above.  Although altemative configurations are possible. a
reinforcement member 20 typically is laid between every other course of blocks 12 as
indicated in FIG. 8. It will be appreciated, however. that greater or fewer reinforcement
30  members 20 can be provided depending upon the particular reinforcement needs of the
construction site. Preferably, these reinforcement members 20 are composed of a

flexible polymeric materials. As described above. the reinforcement members 20 are

-

13

| ong term design strength of



The system of the present invention can be used to construct any nunber of
different configurations of segnental retaining walls. FIG 8 illustrates
anot her exanple 20 of such a retaining wall 66. To construct such a-waDE( 2003
66, a leveling pad 68 is nornmally 12 laid to provide a foundation upon
which to build the wall 66. Typically. this leveling pad 68 conprises a

e ot | OGS e AN S ol MlerioPo AINEIS8E MIAR DGR Y it

protect t oun pad

conpact ed,thaclpinneldl6i 4nd pasfihd muendasirfaoe bY ofihs re?tﬁ)inafgewﬂlll 6@ reekielding thdhre

| engt h of the Rad 68. Preferably each of 5 the foundation blocks 70 is
solid and SBHovi8i&beWl Mesiacleainimel G &, Aeinfarcementdnsnheieretaping dar £hds e ar e

no | ower (bqweﬁgrﬁé%% %H\BWFH HEFC% eft hEASHer én'?tht:QH%}ﬁ]%ﬁ 'l@n\’?'l‘e?ﬁh€n€rql 8 ?Ehe

normal Iy "not anges d| tiona epi ¢

figureS thdblakad2is lex. thledlakgses 13@f dempber biedkatll_\oatqndshmrthe tienhels ghtn f or
exanpl e, Vﬁgro I mat el % S taII as the standard wall blocks 12 that
conprise t ]Pré'jedF‘F“P T 41'é {#8P¥d66. Al't hough such 10 foundation bl ocks 70

typically are &ﬂtrhalc;nk&ﬁéﬁe' Fe?atlm ?%EE%GQBnﬁﬂEf d?[.)lgé tan el‘t’\%ltél tl'ﬁ:Gdesk%dsi s to

be noted that t e standar s 12 cou ormt
cour se, |fhe@'snsrzmamedAﬁ‘smd1datad ifi FI(&18: thersethacknafahe ovall ldowksdE chras:sheen f or ned

with either the foundati on bl ocks 70 or II b ocks,12, the.next course of
bl ocks 12 RYATLSRSK ppPesRRCaRfithe BiuuRg ek O f@dm%{@@a bR CPRERBAINHEE bl ocks

70 of jphe lj‘i@émclatclrea&s@@uésﬁs%uwwéagﬁgEdeaﬁ%péﬁandeffor&é Rkt Slifhce BKE €Ndi NG
into the channels 16 of the |ower blocks 70. can be appreciated from

FI G 8, aribe watll§6r &fherethe &ulkhsight ofs: wall blegk 32 1Stme¢¢5@mosupf@m@d 4rof t he
flanges 1 t t I sho ders 42 of .t e such
t hat each%?lgﬁlﬁgm\i\% "g’)?ten dlSLﬁr;] \gﬁlné%?lr 2 ShGt g@?fg gg’ Yhle Q’O %P

rel ati onstblpckzolddsre tsbiid wad ép;iﬁcbmkteib&aﬂﬂlhelha(gm oﬁtm:pstbrﬁtﬁudl m&ﬁrb!diﬂk@QI&S 70 and
prevents the wall bl ocks 12 fromtipping forward therebg s”ﬁrow di ng
i ntegral |89 the reraiame walk o6 s bsprraised 19 theyesised heighs, £ap blosksrf cambs cour se

has bg@” f&EH?cﬂ%cﬁ‘ﬁ;gfl r[%%é%é”%éhggp%?fée& thc@é“é%jJ bﬂo}:kf’f’d Lan b'i rS\?}HecPe -

pl aced behi nd t s 12. Typic y, a non- ter fagric
provi ded beithve dangend. wtldo n6thaxadn tpper theokéliih thasﬁxrihetoorpn'emmrtmtl et be

O Bl P Lo T TR b LS 2581 Shosonf due to
aggr egat e gravide@ whQMi StasmERiIVRAPm! siRilabl th@ Btefibe face® bf tHeOblogsVe., tihe same
function. Additional ascending courses thereafter are laid in the
desired. By way of example, the cap blocks 76 can be designed to extend out over their
20  subjacent blocks 74 1o provide an aesthetic lip as illustrated in FIG. 8. Additionally, a
subsurface collector drain 78 can be provided within the backfill soil to remove excess
water collected therein.
FIGS. 11-17 depict an alternative wall block 100 constructed in accordance with
the present invention. In that the alternative block 100 shares many common features
25  with the preferred wail block 12, the following description of the wall block 100 is
focused upon the differences of this block 100. As illustrated in FIGS. 11 and 12, each
wall block 100 comprises an exterior face 102, an opposed interior face 104, a top
surface 106, a bottom surface 108, and two opposed sides 110. As with the preferred
block 12, the exterior faces 102 of the blocks 100 typically are provided with an

30  ornamental texture or facing that is sloped inwardly from the bottom surface 108 to the

top surface 106. Also like the preferred block 12, the interior faces 104 of the wall

14



manner descri bed above. Although alternative configurations are possible. a
rei nforcenent menber 20 typically is laid between every other course of
blocks 12 as indicated in FIG 8. It will be appreciated, however. -tBr¥{ 2003
greater or fewer reinforcenent 30 nenbers 20 can be provided dependi ng upon
the particul ar reinforcenent needs of the construction site. Preferably,
these reinforcenent nenbers 20 are conposed of a flexible polyneric
materials. As described above. the reinforcenment nenbers 20 are f3 - 8 DEC
2003 positioned so that they extend fromthe exterior surface 15 of the
retaining wall 66, into the channel 16, and past the interior surface 17

of the retaining wgl}, 66 r@@mgmmﬁwﬂga;:n&ghﬁpmcwen&hmmmm el early in
FIG 9, a reinforcenent frenb retaining bar 11; 22 is placed on top of

t he rei nforcenent ‘f?ér‘?i?éﬁ“%m{dﬁ ‘E]H‘éjeé‘l“ﬁﬁ?fﬁ%&lm ‘Wien the next course 5 of
bl ocks 12 is laid, theafdiangeseddobckt mmupﬂmocm 16¢ ksh fr@fereblt @mphstsr#t 0 t he

channels 16 in oo t‘?Ch t ﬁlgrgitﬂa%lnl n mc%cmnelﬁﬁxgiarﬁﬂﬁe%qgthe ggg%&qggbon of the

retaining wall Rt nhies tArS Sranner unt e desired hel is
attai ned. As i ngli catheblodknlOB) Gho&h dtbrestizetiranket of fefde wdbd BBk REn 52 creates

a net inward seth LAMNCB.Rh1 08 B, bRLRE Miong wadlobx 610 Belglict Henal |y,
the configuration %E]J% f%%p"%r" ?ﬁs 17 ‘creates an st het.i cal %égpl easing

st epped appear ancellfops tte=edip BIG by RS HFFEJE’ Bi* f%béa\ﬁﬁ’l’“wa Wiere the full
hei ght of a wal | bj20ckd 12haiuse] bHaBE e@BSALY e frprotvald 6 queidsluds gierlder vl | bl ocks

74 can be used 10 %.9”“ L0818 Qo O BEE AL GG oPLES BERDIY s bhiasi@ s hor ¢
wal | bl ocks 74 ar & §or e

proxi mately hal f e, standard
wal | bl ocks 12.10 Ci6elx He ‘P@édéi ﬁl“r‘r@’ et e ﬁé@ﬁ%&ﬂm&% c’tHe desi red
hei ght, cap bl ockscozzén&apmheubkénﬂm}e&moeagmpl ete the wall 66. As shown in

FIG 8, these cap bl ocks.76 ca Enmglﬁd@mgem$§}ubuﬁndo not
have an upper channel Plsmt"ﬂedtapFosm I%glcwoaﬂzﬁrﬁgcl on W | copduct ed.

The cap bl ocks 76 praﬁaralﬂemﬁ:luptednlm’\"aﬁbwd@ﬁ shjutcer ]85n3?"’e’te@ “ﬁ'@h@yid??e and
provided with an oppaopp &M@&&ercﬂv@nms& Ao fobn b Beomxtieritely 4auesicof t he

bl ocks 12, if desired. )| CAR nh. 06K Sesd &@@,Qg
desi gned to extend JHE™ 6\9%?‘“\,!?%” B&mpﬁfdgjg%%‘bl ock § 74 ?tso Brow-jd

aesthetic |ip as i bdingstrageéds iovveE| 1@ ’BMBARﬁcﬁPfLﬁBhQFfPfJC HESTE SiSEOSTE aLhc‘le
col l ector drain 78d%ﬁ@%@%&d&dfeﬂﬂ)ﬂlhﬂﬂﬂe&i}tﬁp&mﬁ the mpoiciler igplaasifhy e
excess used 1o retain the teinforcement members, the placement of the channel 114, and the
degree of course-to-course locking desired, the walls 118, 120 can be formed without
20  such shoulders 124, 128 to simplify block consguction.
Where a high degree of block engagement n adjacent courses is desired, the
chenne] 114 is specifically zdapted to receive a flange 116 that extends from the block
100. Preferzbly, the flange 116 is provided on the bonom surface 108 of the block 100
and exaends wansversely ffom one side 110 of the block 100 w the other side 110. Asis
56 {Dustrated in FIG. 14, the flange 116 is defined by 2 fromt sarface 132, a rear surface 134,
and 2 bottom surface 136, Both the front surface 132 and the rear surfece 134 extend
toward the exterior face 102 of the wall block 100. With this configuration, the blocks
100 can be placed op top of lower wall blocks 100 such that he flanges 116 extend Lo
TLES 1N

the channels 114. Opce so siruzted, (e courses of blocks 100 will resist shear fo

cimilar menner 10 courses containing the preferred blocks 12.
Whean the alternative wall block 100 is used to form a retzining well, preferably a
teining bar 138 is used. Shown most

)
[

third embodirnent of a reinforcement member re
15



water collected therein. FIGS. | 1- 17 depict an alternative wall block 100
constructed in accordance with the present invention. In that the
alternative block 100 shares many conmon features 25 with the pref'eﬁtuéamfﬂ
wal | bl ock 12, the follow ng description of the wall block 100 is focused
upon the differences of this block 100. As illustrated in FIGS. | | and 12,
each wal ek (005 ctbapetainey twn | 8% tenposesfagteal®2f ddferappotees: i miper i or

face 104, a.to oSy face 106, e}wbot om s.ugf ac 1&? and two opposed sides
110, As WPEReE R40 PUAP Shriads) k2 551 PHEPLRBIT 574 PaCedipRedisupife bl ocks
100 typi cadd v fkCot@¥isdatceM 48) aad a30caBIBALA ku X LI¥he P?éfe,%ﬁnghﬂg @hat IS
sloped inwardly fromthe bottom surface 108 to the top surfatCe (5 . Also
li ke the purEcedfedndthediotom surfage il # ereiparalfehtwesicll Othenés 4rk chevimtlobliduebl ocks
100 prefe-abl e nf i gur in an .upright..or. vertical orientation.

pref br b kA 2 o e gReEShiste Al R0 Pl i &3 bR b BHRrG12. As
with the pidheséRadRbaAgkSuldce [46preR AL AL GRhARIIA0 e sBiahARIYAGONPr i Ses

a channel 114. Preferably, Once such channel 114 is provided in the top
surface 10018k sugaceatdt prioeds naypendiduldibugpmatbe demaurfaze 190 aoe thentecors

f easi bl e. The channel,.extends transye | v..across the bl ack 100 from one
Lo 910 BP s, SRR T e F R Sor b R YR L08R Sl o od iR @ 1,
the channel 11&ohfgated imges AyangetneMihe WakihinklRr | 38 @e poBitibnedbdQep &Nd a
channel bonom surface 122. The front wall 118 can include a shoul der 124

that &%-t aagsforegmengmembsndP dn thiechanpels il ¢ by deerimeshe retpiniaghad 138nieck 100.
As indica I Gl - | 4 X curved
lip such [}ﬁg{] ei&lgﬁe{%l%?%ﬂ%?%@?r%gingggé%f iI(rﬁ?Pn g%t%{ g%sf\?g%%%él}ogfli}at e edge
126. Posi tiosaletewepodiec feorithad teapnialleal § addl120 of théiehangals 1 Walvhenlid @iaeé, t he

channel 114 alsq. preferably includes. an inwardly extendi ng shoul der 128.
The rear ﬁéﬂ"lgltg‘ﬁ‘&ﬁll LTh i%a“d?e@%‘f‘aﬂfﬁ? lF%C'éﬁn.na'nldédo é‘écoél‘"é‘lﬂgﬂk?é’if ¥FPdso as to

forma segoith Sindadeas dlring (B¢ 868 RaR8@rich d38e Bhr 133 aCMRARARYA it b

Al t hough the shoul ders 124, 128 have been descri bed herein as being
arranged ¥ Uowod IPips, it will be apparent fromthe present disclosure

that alte=rnatj.ve arranaenent,s_ar.e asi bl e. Il ndeed ependi ng.upon the
i calar | nowfe SEFFRACHRNAARE of BB rfion bAVE Bin, ERERE DR
pl acenent ueffotdgeinghiRBiriptichhd dendingiiar wilehy eededdtosioby hose skilRO U B ahocki ng

desired, tlhg?vavx\?altilo?ls 31'1388 fno]&izf'?caggrl;]s Llplgrefa éarjr]e t(aje x\llm\liagieh\?fll{%out departing from the spirit
and scope of the invention as set forth in the following claims. For instance, although

20  particular block configurations have been identified herein, persons having ordinary skill

in the art will appreciate that the concepts disclosed herein. in particular the retaining

means described herein. are appiicable to pnor and future wall block designs.



20 such shoul ders 124, 128 to sinplify block construction. Were a high

degree of bl ock engagenent in adjacent courses is desired. the channel 114

is specifically adapted to receive a flange 116 that extends from tRej BE(0Z83

100. Preferably, the flange 116 is provided on the bottom surface 108 of

the bl ock 100 and extends transversely iron one side 110 of the block 100

to the other side 110_ As is 25 illustgpigiggn FIG 14, the flange 116 is
§U#§ace

deiced by a front surface 132, a rear 134, and a bottom surface
136. Both the frordt surA aad Hdék forcdustlie ar @gmentat taigiaink3valexyaead, sdidwalld t he
exterior facij 1%2 of the wall block 100. Wth this configuration; the

bl ocks 100 OMFKEEMISPEY on top of lower wall blocks 100 such that the

flanges 116 extenqniiﬁttc:ﬁorﬁlb&fabam%éniﬁég%imsa&aéé&%ﬁ%inécaﬁu,cowSes of

bl ocks 100 will resist shear forces in simlar manner to tourses
cont ai ni n§ t he pr ehexteedr blook kse for. folhimg anlestesibt arrfeat iof e retainingohabk 100 i s

used to forma retaini wal |... preferably a hird.enbodi nent. of a .

rei nf or cenent memg’g?t ar“gtgsﬁf‘?ﬂdnlél(’@%?ldi% af éxtﬁ%deﬁpmsq%cﬁﬁxtﬁxagrt O?L]S%! tpseido003
clearly in Fhfeeridbloddfacéet ai ning bar 138 conprises a plurality of
different surfaces: a top surface 140, a bottom surface 142, a first

upright surface ladlock tnpcomdce pavigdta lock thanmel fotded ahdreing said Bockychanselr f ace
148. and a second | i que surfac 50.. Preferably, the t surface 140 and
the bot tom < AFPRClsTRaS s, Sindl o Vil Ehbehient wellapd Bn gt aggrl o e
5 surfaceg148oasd Sittaceesaindiotk! dhanfel Saitéitigy Hafsvedely ladfdsy sald®1dckr &fp
upright surface 144 and the second upright surface 146 preferably are

paral l el to eed#rcowhereinsspithchanael frowmt wall frms apfrongltlipsthet exdends4awands saids

a6 oxt ends BUFUIRRR s bS8 REN-PRBesIRr BN o P8 B8R Bom B Wl R T
arrangenment, chiifel Rhavaill femal reddH hatextehdd @sbdriO8Rdl eBridrodM facd S as to

rei nforcement menber 20 in the channels 114 by inserting the retaining bar
138 into th&veharalportiam of the phanpelniear vallpiwhersin ithe fromal 2ad reay lipsarunt he

bar 138 is desj [ I I t . fr 18
and 120 5 REPERSFRRUCLY goch 2ot BREAERR: GEncelIherifnh BB Fndk s ode 1
provi ded in bhthedbeklahndlldnd 0 accommodat e the second upright surface 146

during the downward insertion of the bar 138, as illustrated in both 15
FIGS. 16 and 17. a block bottom surface having a lock flange, said lock flange being defined by

a flange front surface extending from the block bottom surface, a flange rear surface
extending from the block bottom surface, and a flange bottom surface extending
20  between the flange front and rear surfaces, said lock flange extending transversely
across said block bottom surface in substantially the same direction as said lock
channel, said lock flange being sized, shaped and positioned so that the flange bottom
surface will fit through the channel throat of a similarly configured block, wherein
said flange front surface includes a portion that extends towards said exterior block
25  face so as to overhang a portion of the flange front surface and is sized and shaped so
as to engage the frontal lip of the lock channel of the similarly configured block,
either directly, or indirectly if a layer of soil reinforcement material is interposed
between the flange front surface and the lock channel frontal lip, such that when said wall
block is stacked atop a similarly configured block, said wall block is properly aligned
30 thereon and the engagement between said flange and the channel of the similarly

configured block resists forward leaning or toppling of said wall block.
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VWil e preferred enbodi nents of the invention have been disclosed in detai

in the foregoing description and drawings, it will be understood by those
skilled in the art that variations and nodifications thereof can be 8888 2003
wi t hout departing fromthe spirit and scope of the invention as set forth
in the followi ng clainms. For instance, although 20 particul ar bl ock

configurations haye beegheivignblobit 8fclafh 81 Whelf! S Foh@Y |iP% RubiOREY asty) | |
inthe art will appreciate that the concepts disclosed herein. In

particul ar t Hhern afizdt substantintip arcuate sdgé disdidleckechannak e applicable to prior
and future wall block designs. 16 -8 DEC 2003 CLAIM5S 1. A wall block for
use in a segnental retaining wall system said wall block conprising: an
interior block fage forrheaxdli BcRBf iR 1, Ghebeth ls@iacrrdtalalip k@hady dWliquelyl 1 5
an exterior block face for form ng an exterior surface of a retaining wall;
first and5setomtdisaiddrtedpuifase.t hat extend from said exterior block face to
said interior block face; a block top surface having a | ock channel forned
therein, said | ock channel being defined by a channel front wall, a
channel rear wall 4 and Thg vMIFBRER of t@ied, wH&eiAOdald8ab Wipfi8 GBundedi & d0@K
channel extending transversely across said bl ock top surface, wherein said
channel fronformmi bechad ﬁ%bsmlﬂéhmuat?ﬁégqmlddﬂﬁbmn@bmrds said interior
bl ock face so as to overhang a portion of the channel front wall, wherein
said channel rear wall forns a rear lip that extends towards said exterior

bl ock fat@ so as 50 oV kailidhleckdidifn , @hetdi® s#id &dvkehanihextendd fromhigidei n
the frontal and rear lips run 15 generally parallel to each other and the

cl osest di st Ar¥ sidsde grid seeomd sidgef spidavall blpgkoat of the | ock channel; and a
bl ock bottom surface having a | ock flange, said |ock flange being defined
by a flange front surface extending fromthe bl ock bottom surface, a
flange rear surfade edhewdlligodk efivldibel, vitredin bitl reansetisdeaaaiddock fladideange
bottom surface extending 20 between the_ flange fron nd rear surfaces,

sai d | ock fISﬁ@édse%gélﬁﬁliYﬁgWﬁdéﬁ%l @x@@pyfacaef%%wgﬁibkc | ock bottom surface
in substaatially the same direction as said |ock

7. The wall block of claim 1, wherein said lock flange extends from said

first side to said second side of said wall block.

8. The wall block of claim 1, wherein said block top surface and said
20  block bottom surface are substantially parallel to each other.

9. The wall block of claim 1, wherein said exterior face slopes inwardly

from said bottom surface to said top surface of said wall block.

25 10.  The wall block of claim 1, further comprising an interior opening that

extends from said first side to said second side of said wall block.
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channel, said | ock flange being sized, shaped and positioned so that the
flange bottom surface wll fit through the channel throat of a simlarly
configured bl ock, wherein said flange front surface includes a porti§oBEtC 2003
t hat extends towards said exterior block 25 face so as to overhang a
portion of the flange front surface and is sized and shaped so as to

engage the frontali{lip 08160 %%@EW‘?L‘“B{’“&H simlarly configured

bl ock, either directly, or indire aye of soil reinforcenent
materi al is interpgdadlitybeftosases bﬁeoxfcfamgallfhlaukts stdkddoae aoyl tHehwhéroedch

channel frontal |ip, such that when said mall bl ock is stacked atop a
simlarly copfdeguyhQadilb A turaff & Wk :gﬁuﬂit?%rtilé’ wall HIRKd oYt fhgr eon
and the engagenent between sai d fl ange and t he channel of the simlarly

BDECI005 2. CHRe! bR R e AN O0 Rk PRRLLRR bshlersel Fycnp® BEL 1o

so as to _forma fi rst stanti a ar cuat e edge of sai d | ock channegl. 3.
The wal | DI o8kt purfpcss ﬁﬁlﬂ!'{ge%@fi@t ©.4eEFS BRORION of 3 Wik reHdregBeRtqugRher 5
toward said interior face. 4. The wall Dblock of claim?2, wherein said rear
lip is roundeud goseb reinforgement anerabesrrgtaining thant ¢ash of thecloak echenrgds dkingai d
| ock channel. 10 5. The wall block of claim1l, wherein said | ock channel

ext ends fromdsfimed by hfint Svatle atréarswall] and corhEnsdl dottoin amfade, whk lfrdnk el of6.
The wall bl ock of claima1, mherein said rear surface of said |lock flange

extends obli gagl ¥ heWedkdshanadls f&Hd hq;rrstﬁﬂfﬁmpéxta?ds%%u the!refkwalll 8f the The
wal | block of claim1, wherein said | ock flange exten s fromsaid first

si de o sai dsgegnd. g Qoeagfoso%gl#sa@lgggofb@g wnkm%af offlrefl @em 1

wherein said op 5 8F FASS oM surrace. ar e
S o ! Rl oo i B Sl Sbeshob o S 5
surface of said wall block. 25 10. The wall bIock of claim1l, further
conpri si ng anhimeksd aytogyerhang apogtion of the channel rear wall, and wherein the lips run
generally parallel to each other along the lock channel to define a narrow opening;
a soil reinforcement member extending into the soil behind the retaining wall
to stabilize the soil against movement, the soil reinforcement member including a
15  portion located in the lock channels of one or more of the blocks in a course; and
at least one soil reinforcement member retainer bar that is positioned within
the lock channels holding the portion of the reinforcement member, the retainer bar
having front, back, top, and bottom faces, the retainer bar having a front to back
dimension that is greater than the closest distance between the first and second lips of
20  the lock channel, the retainer bar having a top to bottom dimension that is less than
the closest distance between the first and second lips of the lock channel;
the lock channel being of such size and shape as to permit the retainer bar to

be inserted into the channel through the first and second lips with a portion of the soil

reinforcement member interposed between the retainer bar and the channel walls, and
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extends fromsaid first side to said second side of said wall block. 18 - 8
DEC 2003 11. A segnental retaining wall, conprising: a plurality of courses
of concrete wall blocks stacked one atop the other, each block includilt§ 2803
plurality of outer surfaces, a plurality of the wall blocks of at |east

one of the courses each including a | ock channel that extends transversely
across one 5thah tbthe retatedaiatesa powitidichadgw alitafitse and secord Epy i whighrthe eainér a
soi |l reinforcenent nenber and a soil reinforcenent nmenber retaining bar,

each of the backanmbehd &dntoveai fiin th:eéﬂaﬂﬁéi, Qflﬁeféb{x R boil R forRmiefBmetfdkt is and
a channel bottom surface, the front wall of each of the | ock channel s

formng a fir i t I e . l:.nc nne
o a5 To over st beblh B8 EREr bR Rd e Reh e Sheh M B toroR
channel rear wall, for a second lip.that_extends towards the front 'l of
the l'ock ch&Xeriad g8 the ROSUR, dHnthaghod FORIOTSegt MeRO hariFnding dehingafhie  ang
wherein the lips run generally parallel to each other along the | ock
channel t% dehanmel.a narrow opening; a soil reinforcenent nmenber extending
into the soil behind the retaining wall to stabilize the soil against
novenent, the soil reinforcenent nmenber including a 15 portion |located in
the | ock channels of one or nore of the blocks in a course; and at | east

one soil reinforcgpent mmégméﬁﬂair%fniﬂ?rwﬁlh%fic‘laiﬂpsii,i QR Nsoilt he
| ock channels holding the portion of the reinforcement nmenber, the retainer

bar having fr back an ttomfaces, the retainer bar having a
front to bacﬁelﬁféﬁcﬁ%egl?giﬁn}tbﬁgitsal%agsllr% ‘ater than the closest distance between

the first and second |ips of 20 the | ock channel, the retainer bar having a
top to bottomdinension that is | ess than the closest distance between the
first and second |lips of the |ock channel; the | ock channel being of such
si ze andl@hape as 8o pdhei segrmentaletretamang beall t of daim nkbr tvdwréint thet il
channel through the first and second lips with a portion of the soi

r ei nf or cenenteinfordegicnt fembepsaedabis. ween t he retai ner bar and the channe

wal I's, and 19 -8DEC2003 then to be rotated into a position below the first
and second lips in which the retainer

14.  The segmental retaining wall of claim 11, wherein the lock channel in
each block extends transversely across an upper surface of each block.
15
15.  The segmental retaining wall of claim 11, wherein each block includes
an integral lock flange defined by a flange front surface, a flange rear surface, and a
flange bottom surface that extends between the flange front and rear surfaces, the lock
flange being sized, shaped, and positioned so that the flange bottom surface fits
20  through the lock channel opening of a similarly configured block when the block is

placed on top of the similarly configured block.

16.  The segmental retaining wall of claim 11, wherein the lock channel

bottom surface is arcuate.
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bar cannot be renoved fromthe channel, whereby the soil reinforcenent
menber is clanped between the retainer bar and the channel rear wall when
atensile force is exerted on the portion of the soil reinforcenment 8683
extendi ng behind the 5 channel. 12. The segnmental retaining wall of claim
11, wherein the soil reinforcement nenber is a geogrid. 10 13. The '

segnental retaining. walTheGkgmemateldininghedleof clali® 190 Whefedh e tluBINfroneTber
is a fabric. 14. The segnental retaining wall of claim 11, wherein the |ock

channel in each Qtoako ﬁ'ﬂcid%pdﬁwlahﬁ %ﬁ{&gl }faﬁ%fg‘ﬁﬁlln?ngfgagger surface of each

bl ock. 15 15. The segnen reta| ing wal wher ei n each bl ock
includes an integral |lock flange defined by a flange front surface, a
flange rear surface, and a flange bottom surface that extends between the
flange front and rear surfaces, the lock flange being sized, shaped, and
posi ti oned so t hatl8t he 4 segmentsgretadning walh ins! rtgsazlﬁutah%e&ﬁowes pHvall
channel opening of a simlarly configured bl ock when the block is placed
on top of3t hbleksicads vall bbwkicgumpasing! ock. 16. The segnental retaining wal
of claim 11, wherein the | ock channel bottom surface is arcuate. 20 -8 DEC

2003 17. The segnatialerioebiicRi djgnit@l thaObxtehdd fforhlone\BRICRIsidd e aft pposite
front wall extends obliquely inwardly fromthe channel bottom surface. 18.

A segnent al [ang wal | including a plurality of courses of wall 5

bl ocks, each ma I” bl ock conprising' an interior block opening t hat extends
from one bl ock side.to a Sit K i nt egr al k cha
defined by a Chamargpntpgrgﬂ{oc gd ?ﬁﬂal‘: %Hneﬁﬁ??t wglgr?dc}!fnﬂ‘%afﬁﬁrew ottom
surface that extends between the channel front and rear walls, 10 th

channel f r onfindhaichasgel botemswrtasrethat extendgchatwese tha ghannel &aat andreah “@ilﬁer

fromthe
10 the channel front wall and the channel rear wall extending toward each other from the

channel bottom surface and together forming a channel opening; and
an integral lock flange defined by a flange front surface, a flange rear surface,
and a flange bottom surface that extends between the flange front and rear surfaces,
the lock flange being sized, shaped, and positioned so that the flange bottom surface
15  fits through the channel opening of a similarly configured block when the block is
placed on top of a similarly configured block;
wherein at least two courses of the retaining wall are interlocked by the block
lock channels and flanges and wherein the interior block openings of at least one
course are aligned so as to form an open interior passageway within a course of the

20  retaining wall blocks.

19.  An elongated retainer bar for securing a reinforcement member to a

segmental retaining wall comprised of a plurality of retaining wall blocks having
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channel bottom surface and together form ng a channel opening; and an
integral |ock flange defined by a flange front surface, a flange reag DfE[: 2003
e t

surface, and a flange bottom surface that extends between the flang ron
and rear surfaces, the |lock flange being sized, shaped, and positioned so
that the flange bottom surface 15 fits through the channel opening of a
simlarly comfahguesrdchanfels thitealignhe BIrRCkn iefonghled CbEnsy) Widh e BloSkdvatedr | y
configured bl ock; wherein at |east two courses of the retaining wall are

i nterl ocked 18] I . ngﬁg- lerein the
interior blogﬁa% eﬁ?%&%ﬁgFogg%Fggggq%%Eﬂﬁ@%ﬁéggggﬁg |gﬁ£d so as to form
an open interior passageway within a course of the 20 retaining wall

bl ocks. 19. An elgﬁﬂ%ﬁgﬁwfetainer bar for securing a reinforcenent nenber
to a segnental retaining wall conprised of a plurality of retaining wall

bl ocks havi ng 21 2dofpm pigee foﬂ'@gg%ﬁ'%éeél}%ﬁhé‘ll@cﬁhat align to forman

el ongat ed channel when the blocks are arranged in a course of a retaining
wal |, theSretai nen ftxant sarfavpr arsi ng: a top surface; a bottom surface forned
opposite the top surface; 5 a front surface; and a rear surface forned

‘opposi te the front reatshffes forhied Sppositd thelfidn@kit@icePpar is sized and
configured to have a width dinension that 1is greater than the width of an

openi ng of the el Wﬁ%ﬁ%ﬁ%ﬁﬁﬂ)ﬁi?%ﬁﬁ%%ﬁﬂnﬁﬁa{eﬁ% hﬁw?ete?'l:vfmﬂg%rﬁ%{sgdnsthat

adapted to be inserte t snma di mension o ase 10 of
t he el ongated channel such .that.when the retainer bar hag been inserted
nto t he el GhEARH tenain ra AL PR b S DeBrel e ul MIRGh Urent
menber, the retainer bar being configured to clanp the reinforcenent
nmenber wi t hi Feteining kar dherdapied te pgrinsertedbunsmalles thin tae padthdimensagrppf @hago t he
rei nforcenent nmenber. 15 22
10 of the elongated channel such that when the retainer bar has been inserted into the
elongated channel through the opening and over the reinforcement member, the
retainer bar being configured to clamp the reinforcement member within the

elongated channel when a tensile force is applied to the reinforcement member.

15
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