, €3eJ$"6TJch% RET, | L BLOCK Field of the Invention The presen
invention is dir @ﬂ’ﬂﬂ,’ﬂmﬂmm field of retaining walls and bl ocks uié\’&deQ;HZOOZ

construct a retai ackground to the Invention Numerous nethods
and material s exist fé@p0z*he construction of retaining walls. Such nethods

i nclude the use of natural stone, poured in place concrete, masonry, and

| andscape tinbers or railroadRETAINING WdnBLQRGKs, segnmental concrete
retaining wall units which are dry stacked (i.e., built w thout the use of
nortar) have beconme a wi dely accepted product for the construction of

ret ai ni ngrFyéd bthe BxaAbges of such products are described in U S Patent No.
Re. 34,314 (Forsberg 314) and U S. Patent No. 5,294,216 (Sievert). Such
products have Jd#&emeasedpuansion isditestediis ¢het firlg ofiretaining svabls aud blegks ased to hus
relatively inexpensi.ve. They are structurally sound, easy and relatively
inexpensié@p$?5£%@$%f¥g d couple the durability of concrete with the
attractiveness of various architectural finishes. The retaining wall system
described in Forsberg ' 314 has been particularly successful because of its
use of bl k idgo ¢ ntiay] udes, anong ot her design el enents, a unique

€
pi nni ng syste hat interlocks and.aligns.the retainin l.I. units,

Bl Tow gt r o NS AR g Erarer ot BlpRYL HifmnEsH Sy <
system hagyagl §R(RHAOWRIGRIR (R ARLRrANRR! RESSK inplilRRoAABRL MY&HrPangf | arger
wal | s when conbined with the use of geogrid tie-backs hooked oveér the pins,

as descri tandséape UnbersRatraitroaditics. 4AnddeenBydiry, Fegnsdntal gpncrdeectoimivgg wait tinitn  of
nodul ar concr.ete .retaining l.ls.as described in Jorsberg invglves several
el ati vel JISASF dneytarked (k.o Rilt Shou By Frgptaueras) et heEome e el or 1 ol or
unr ei nf or i : a0 I . %%015} initial
course of ﬁg%ggeggﬁ ?@g%&%@%ﬁg‘ftglmﬁg&T Vaﬁ?)llf‘i)ns],aeX ar ?%che |§d‘g§;ﬁebl ock
into the deseribed asU.STRatedt No.dRe 3#i3/1H (Faskarg 83 14) aod . Pacmudloed 26042k6 i s

pl aced in the cores of the blocks and spaces between the bl ocks, to
encour age (HF¥§ Ha Fu° REPAYES hAYeCEAIRcs! RPBIARLY Pecaie et mass BrogHoeds ikt eed ng

courses o SRl 1 o | " : : that each
R R R B e S i o

t he bl ockso swstall, arld ddaRieHhe @@bilimaof ¢oneretcewth termgtractivendse sf edriduke bot t om of
the bl ock fit ovea‘L thﬁ pins that have been placed in the units in the
course bePHtitedurabipihesourse is placed, pins are placed in the blocks, the
bl ocks are cor qgfi.l YY) J Fock I e course is
backfi | I ed andqf(}:lgrrr%glg% d&é&}}%&?ﬁé@ﬁ%@%@ﬁ%@g@ggﬁ?ﬁgﬁﬁgegpﬁeagﬁﬁleﬁ&ght_ It wal |
hei ght or shaaskfulpecanndiof itonse ofddedkrdesigh that vecludeks) ansdirgustherrdesignglefeents,
constructed using r.einforced ,ear‘goh tech jﬂu S such as ]geo,%ri )

r ei nf or ceABTHIUCHIYURGENTEM (af Biey Gk%@lﬁjeaﬁ’tg, S B¢ IPiREuRs walh pnils aUOWHE b e

mat er | al S siGlaRSralAPind BilibAs IAsUAGIG] BROUIAP A dsdgRGn Ded 11 U.S.
Patent No. 4,914,876 (Forsberg). After placenent 'of a course of blocks to

t he desi r edndidarghile advdnéaggemghe donstruetioradf largepivaldedhaocdniizined Wwih henssei n t he

bl ock penetrate, the apertyres of the geogrid. .Th ogrid i h | ai d back
"nto the S BePEBkIeRACKhROGksR ovarhe pie: %frf%éqrﬂ%eéﬁ%ﬁoﬁeﬂ@?ﬁ%ﬂw ?ﬁ@‘*ﬁiék and

st aki ng tm@g&%ﬂ d. Backfill is placed and conpacted over the geogrid, and
the constructi ol sequence continues as descri bed above until another |ayer

of geogrid is daklcenktfustion of mhdulpt cmoett wesnigy wallhes deseribodd indtoesbetd | i n t he

bl ocks is.known to enhance the wall system s resistance to pull .out of the
geogrid fiRiRlYEcYRERTeliye) simiple sept it ﬁ&eémgmaagza?rw ase material or

unreinforced concrete is placed, compacted and leveled. Second, the initial course of

blocks is placed and leveled. Two pins are placed in each block into the pin holes. Third,
core fill material, such as crushed rock, is placed in the cores of the blocks and spaces
between the blocks to encourage drainage and add mass to the wall structure. Fourth,
succeeding courses of the blocks are placed in a “running bond” pattern such that each

block is placed between the two blocks below it. This is done by placing the blocks so
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Existing segnental wall bl ock designs have proven quite versatile, but have
limtations in constructing certain structures. A common desi gn def 3AR¢2002
retaining wall structures is to include a fence or guardrail at the top of
the retaining wall. Many segnental wall designs are not able to accomvodate
t he anchoring posts for such structures. Simlarly, it is not always

f easi bl e tlmt ¢thetrecaivige ogwineshaftthe boteinm bHthe dobaktfitlvebr thd panswbdtihavdbéen nay occur
due to the

presence of, a structure or, a propert, i ne i medi ate]y behind
the wal | . PHGET IHEF SpiThig The CRATS Deleiv Asgndt r%?dﬁﬁlﬁl@%@ﬂ@&ﬁ%?@&élaaﬁ? hr ough
the use of,QLOUhe HIREKS ﬁ@@&reﬁﬁ%%&gﬁg Todk)8h& tHeSiréh Hkﬁﬁﬁi tilgll’:%xﬁis(é ftaining

wal | bl ock that 1 nproves on t orsberg design. Since the cks are
usual | y plbadddletl and uginpaaetnaitil tledowal] reéathesdhd desbred Heightt abl e t 0 decrease t he

ight of the E .0, design wt t 1 Si t h f
Char act or i st 1 o4 Bl g Jeain e 60s BB LAl SORCBORBNOFT | an
char act er _ detindse Fadliit gt e ey
aoei 1 abl e °PB el itk RRRLAR A G RARES Wk o3 Beirld Slrfiimel e RRT, ) o

al so be desanfoadsEngent,@r itltgouse Of incknkibleshatedalb bwchks' stegbimlatricygs.t Dhe eseiaft pul |
out of geosynthetic rejnforcenent t&l}ﬂaﬁ%gﬁbetween courses of the blocks. It

woul d al s@epridgess despriked;ig Uha,Ratep SR (Barsbege- tAfigr plgsementefidow
oardr a1 <OsPbr BEK 6 ATRRLEFRGERC Gl M0 Eh BBl B3I4OT DURCHRTRL g

the provi dlaek pehetpitd thetapersurtoof the gedpeid. CThergeogrfidels thet lakbierk intb thwoarkal al so

be desirable to provide a block that would allow the wall to be reinforced
wi t h rebaehing theowelt aadpyupder tensioneby pylling Bask and staking the geggrid. Saskllis of

the I nventj ' | WY | 0. RE-OV] an

I mpr oved rtpcllaaggcll Lﬁédn%&n\/\g# fegﬁvggﬁe%g?érgg )eldli) %g@&g hitg{%\s{lg H%é\(gl@rcl)#e (foﬁégg Sgi\ge desires.
I n one aspesdribel ab@reameinindtinesédiet 6Ngdogrid is edlled Morig th@plandbdalekighaThagse
parallel top and bottom faces, a front face, a rear face, first and second

si de wal | of seredilbindhablpeks is knpwp kaerhapge the watlisystemsa ispisienes Baulleshof he
front andtﬂeegeroﬁhggl%% tl%%allbdlﬁ%l}ﬁ%%ﬁ%cﬁhﬂgdeqlp?%g‘é(report ion including the

front face, ead portion i e rear ftace,
Existing segmental wall block designs have proven quite versatile, but have

limitations in constructing certain structures. A common design detail for retaining wall
structures is to include a fence or guardrail at the top of the retaining wall. Many
segmental wall designs are not able to accommodate the anchoring posts for such
structures. Similarly, it is not always feasible to extend geosynthetic reinforcement
behind a wall. This may occur due to the presence of a structure or a property line
immediately behind the wall. Most existing modular walls blocks cannot be constructed
through the use of grout and rebar reinforcement.

There is a need for a retaining wall block that improves on the Forsberg design.
Since the blocks are usually placed through manual labor, it would be desirable to
decrease the weight of the Forsberg design without compromising the performance
characteristics of the block. Because the placement of corefill is an important factor
influencing wall construction efficiency, it would be desirable to improve the ease with
which core fill may be placed. It would also be desirable to improve the Forsberg blocks’
ability to resist pull out of geosynthetic reinforcement placed between courses of the
blocks. It would also be desirable to have a wall block design that would allow

construction of such common construction details as the placement of guardrail posts or



a neck portion connecting the body portion and the head portion, th@@gﬁgﬁ 002
‘head and neck portions each extendi ng between the top and botton1fé 3
between the first and second side wall faces, an opening extending through
t he neck portion fromthe top face to the bottomface, the opening dividing
the neck portion into first and second neck wall menbers extending
r ear war dl yerice Gasts Athp apoffbe wallnorithe provisiansef mlgstersdhr agsthetie oppthesecond pin
hol es each, i sROSPLoLR A bAMOLL 18008 A RRIRLN AT LR I dPifiace. Lhe
i rst and*second pin hol'es being confrgure or recelving a pirn w a free
end of t heeifforcddrwith tBhnghdasyereet drbet rhdbr thas eoil feinfstcembt. second pin
receiving cavities each disposed In the body portion and opening onto the
bottom face, the first and second pin receiving cavities being configured

for receivwng th Ir SR of a pinreceived in a pin hole of an adjacent

bl ock diséggg%£¥§£#§§§n§§gﬁ so as to interlock the blocks with a

predet erm ned [t gtfHastfect ¥hdePrdvehtivéiiok td\lﬁfdvidE%Hﬁf fovell R@aiing W4l BocRNd t he
cavities are positioned such that a first plane extending

B;Palr IegleI éé?i%ﬁegpl lgas ope oSthmabeygdesueses t hrough the first pin receiving
ity, the first pi | the first K | d d
b1 ane” ext ondi i psAsrebfe PP ign £ =l fibe R yARR RSB S econd

pi n recei boREMIAWs! ¥ froftTBecS 8 ¢ FadRl firshPhEscatistl SilewaR ER1BE afes ervidhll plaRNDeETr .
1 MARCH 2002 Typically the first and second neck wall nenbers are each

posi t i onef synmstry extsnding betwean the fuant and edaf {aced, ithprhlo¢kncamprising t h a t he neck

wal | nmenber of erti.cal | y .adj.acent, bl ock in an adjacent courses of a wall
made froma pld %ﬂ\g'ilf(&;tl mﬁﬁlﬂl’glégeﬁf’mttﬁ%e’bl ocks laid in a running bond

pattern. a head portion including the rear face,

a neck portion connecting the body portion and the head portion, the body, head
and neck portions each extending between the top and bottom faces and between the first
and second side wall faces,

an opening extending through the neck portion from the top face to the bottom face,
the opening dividing the neck portion into first and second neck wall members extending
rearwardly from the body portion to the head portion,

first and second pin holes each disposed in the body portion and opening onto the
top face, the first and second pin holes being configured for receiving a pin with a free
end of the pin protruding beyond the top face,

first and second pin receiving cavities each disposed in the body portion and
opening onto the bottom face, the first and second pin receiving cavities being configured
for receiving the free end of a pin received in a pin hole of an adjacent block disposed
therebeneath so as to interlock the blocks with a predetermined setback,

wherein the neck wall members, the pin holes and the pin receiving cavities are
positioned such that a first plane extending parallel to the plane of symmetry passes
through the first pin receiving cavity, the first pin hole and the first neck wall member and
a second plane extending parallel to the plane of symmetry passes through the second pin

receiving cavity, the second pin hole and the second neck wall member.



Typically the first and second planes are | ocated approximtely m dvval%/

bet ween the plane of symmetry and laterally outernpst points of théMARGH 2002
and second the wall faces, respectively. Preferably the first and second
pin receiving cavities each have a rear wall extending generally
perpendicularly to the plane of symetry. Preferably the bl ock further
conpri ses t hi rtypicatly flsufitshanpl secoral sk eatlmetnbge sredacinpodigordeddy apty t i on and
opening onto the top face for receiving a pjn with free end of the pin

pr ot r udi ng"RsEARGALY ¥ C%alfypah:g&c@,usw@lth Aiechekkavaflnemm rof & VRBicaly pdiporgt

di sposed i BE 2 bds | A0ESH&A Wk d1iRf | nd pin
hol es so gsﬂ) ct 0 égéﬁ%g@g%rzﬁ&gggvaglrﬁzercr)&gra\él%%%lé antﬁggrsége{;%gggggﬁfgﬁgrabl y
t he side wahludnirpetsonggraeteral |y taper fromthe front face to the rear face.
Preferably the head portion has fjrst and second ears extending |aterally
beyond the fi rEtPicatyt @h@%ﬁé&%ﬂ%ﬂesm@éﬂgg apreyiEaisly gidway Bgween st and

second ea?l?e ]ﬁ%’gé]%f%ggﬁ%g&[aﬂﬁilﬂ@%Hgoﬁﬁnﬁoﬂ;&)ﬁll?s &qu ﬁ?sl?%.ﬁ? % Sn& HeSwdlPrabS

knocked o I on. present 1 nventlon er provides a
retai ni ngrevpkdtiviedr, med of a plurality of courses of the blocks laid in a
runni ng bond pattern, blocks of a _given course each_having a pair of pins
each proj ect ifglesblnng firstand sprond pimreseiymerqauitiss egh havgagsigaiing t he pin

recei vi ng fys i J 8% i.h, the next | ower nost

cour se, aeg%}r@ﬂ}lé g%egagg@%%%ngﬁg%gﬁgéﬁﬁg%e% eac‘ﬁg’f he opening of vertically
al i gned bl ocksPreferablethy biekaufha@onmeise thirt and Fagthspis boks Bachadispdgediint h si de
voids of vertically adj acent blocks in each alternate course, the side

voi ds of shehasyipopemadapening enisshatamfacsor prestyingdipoih pee prshaf e t her
si de of t%fn\/ﬁr%ﬁﬁ%iﬁﬁ%%#&ﬂ gt toygﬁ?e?h%%ir }H&@gﬁ%{?h&ﬁs \é@ihggﬁﬁxseng?nggét rai ght

wall, a c a serpentrne wa arni ng

rei nf or cediri¥ahB sé@®pdiplands Hradid 6T3he Arst ambéddond pihBldsabas to@dside@ t hr ough
each of at |east one of the cavities, each length of the rebar being
secured i miedused prezgse predotermaingd sgibagkt h grout. 4 1 MARCH 2002 The ret ai ni ng

vl | ey | ncor Bgkalify Al RASH AIE RASLIERR XLSRCHAH fl B, G [F ghgnt | nuous

cavity and pro romt codr eac at 1east” one post

bei ng secur ed Praferdty tHRIHRAEE bdiin Gayfifsy ad §ddofd €t extdiiing Riteahiy Begon@tle may
i ncorporate a geogrl d tie-back disposed between two adjacent the courses,

t he geogr iftsttang sesonl neek wall sembersd raspediivelyethsifist and segang carsreselybeiner t ur es
t her eof . ket aini | i I i r -qed of a col umm
of the bl §E%§5%C1te‘?it1?8rﬂ§vt§qug$1ﬂrlom tthtglgglgrg'et(lrg)rglgn ecrk%%&éttﬁghg\%ll O?ﬁ ri ef Descrption

of the Draw ngBhefprascai Rivegibr Rtk frotides Preiing wallforthédof #plutali be
descri bed by way of exanple with reference to the acconpanyi ng draw ngs,
wher ei n:  Fpyigeeofthe Blogkplagghinyg rapnipg bang patierhibherkaef p ghies ¢rurse each having

a pair of pins each projecting beyond the top surface of the block and engaging the pin
receiving cavity of a vertically adjacent block in the next lowermost course, a continuous
cavity being defined by each the opening of vertically aligned blocks in every second
course of the blocks communicating with side voids of vertically adjacent blocks in each
alternate course, the side voids of a block being defined between the head and body
portions either side of the neck portion of the block.

The retaining wall may be a straight wall, a curved wall or a serpentine wall.

The retaining wall may be reinforced with rebar and grouting, a length of the rebar
passing through each of at least one of the cavities, each length of the rebar being secured

in the respective cavity with grout.



Figure 2 is an inverse plan view of the retaining wall block of Fig r é{ﬂ
Figure 3 is an isonetric view fromabove and in front of the retai :]{#SR 2P0z
bl ock of Figure 1. Figure 4 is an isonetric view from bel ow and behi nd of

the retaining wall block of Figure 1. Figure 5is a plan view of a three
interlocked retaining wall blocks. Figure 6 is a plan view of an

al ternative rekthesimiamgngvrpll mplydaeorp@pigat éeast ans pest dagly exterdipg o eiteay of t he

ot oo o b PSR e Shyll Sl BT ey b SR BRR DGR 1
Figure 9 ksufediindRe Msptio caifaeith goupf the retaining wall of Figure 8.

Figure 10 is a front elevation view of a pin for use with a retaining wall
bl ock. Fi gur e The ewiningivall maydncarporaten geogrd tierbgckwdisposed beteeseh &ivel i n a

tight convex curve. Fi e 12 .i.-s. n. view of t retai ning wall, bl ocks
of °i gur o S0teqi i ourothe e il Boimk st b MR S iR diSuph
perspect i Wferir&hefeot retaining wall simlar to that of Figure 8 but
reinforced with rebar and grout. Figure 14 is a perspective view of a

ret ai ni ng wal | Thei nefaining woll infeytinexfrpétiatgLar lagteb tiirmied ©6 a poluaini ofghablgelogget d
tie-back and fepce posts., 1 2002 Figure 15 is a plan view of a
section o Orﬁ‘ﬁéfﬁgwﬁﬁfwlmpf%vﬁql ure 14. Figure 16 is a perspective view
of aretaining wall simlar to that of Figure 8 but incorporating a

pilaster. Detail ed Description of Preferred Enbodi nents Referring to
Fi gur es 1 Brief Desdviption iof theHosamingst ai ni ng wal | bl ock 1 according to a

preferred enbodi nent qf. the_present .inventiqp. Block 1.is nade of a rugged,
weat her resi st Pre?r:_ﬁfegrfm of @F@@P%WW@% SOV Hereited ROl uy 1 abl o
materi al seﬁalﬁ,?le'vaﬁiﬂe?ererrc%'t@t&r&e&ﬁargﬁ{g%ramg@wﬁ@éia! and stone. Block 1
has parallel top face 2 and bottomtace 3, front face 4, rear face 5 and
first and secofigwe diés avplah viewcela tamdg wallfloskk f ace 4 and rear face 5 each

extend fromtop.face.2 to bottom face and, si de Il faces 6, 7 extend
fromtop face 218We bt FbIRVFEE Bleg VMOE&BH‘?‘PWH}&W?I};@@%O%%@& face 4.

Bl ock 1 i : Rox:11 j Th
nteorally for o bl ock Ao se o BOH stk phq B SR et U RRINI, o o

and neck p6Figuen1.10 connecting body portion 8 and head portion 9. Front
face 4 forns part of body portion §, ile rear face 5 forms parf, of head
portion 9. The%b%ﬂw iansigo ﬁ*alcrvéw%ﬁmm?ql%wgngge@pg b e reemima vk blofkiof

bet ween t g, gog bottom faces 2 and 3 and between first and second side wall
faces 6, 7. Side wall faces 6 and 7 are thus of a conpound shape and defi ne
side voids 11 &ighrd 2 ibaplanerevibofly thacedintecladkguaetaimims wall dhvdk® ei t her side of

neck portion 1Q.as a.result of fhe reduced w dth neck portion 10
conpared to th%fg%?%mpﬂaﬁw A YFmatiyR Letainiig v Ib]%‘éni ng 13 extends

t hrough neck pe#g, : 3 . 3 j

ivi s nack poigdeEfisth WO bAR AL e bRebAI ORAARE will WRRUHEHS ) 1 o
whi ch ext end r daguraBdd y pérspmtibodigwpafia ietaimifg tvall badtofitbe tataining walddockng 13
and si de vghds 1% and 12 reduce the weight of block 1, facilitating

handl i ng ©ChEerESsT .-

Figure 9 is a plan view of a section of the retaining wall of Figure 8.

Figure 10 is a front elevation view of a pin for use with a retaining wall block.

Figure 11 is a plan view of two retaining wall blocks laid in a tight convex curve.

Figure 12 is a plan view of the retaining wall blocks of Figure 11 with a third
block interlocked therewith.

Figure 13 is a perspective view of a retaining wall similar to that of Figure 8 but
reinforced with rebar and grout.

Figure 14 is a perspective view of a retaining wall similar to that of Figure 8 but

incorporating a geogrid tie-back and fence posts.



The opening may be provided wth | edge 37 toward top face 2 coveringdthe
forward portion of opening 13, however |edge 37 is dispensed wth i /AKCH?2002
al ternate enbodi nent of the block 1' depicted in Figures 6 and 7, |eaving

t he opening 13" of constant cross section throughout its depth fromthe top
face 2' to the bottomface 3, further reducing the weight of the block 1'
6 1 MARCH 200iukt t5ts agplan sieworfa spetionhaf] thsretiniagdvallofdiigurdil4éposed i n body
portion 8 and en to top face . 2. Pin holes .and 17 are sized.to
receive pins s8le s AREF a%@e\ae‘ﬁ@famtawqghwaﬁ%%@rmat&f Fﬁﬁgegitwt
protrudin t e 2. Pin holes 16 and 17 will also typically

ext end th?gﬁgﬁﬂ?ggggﬁk%%gface 3 as aresult of the preferred nethod of
manuf act ure di scussed below. First and second pin receiving cavities 18 and
19 are disposed _in body portion 8 and open onto bottomface 3. Pin
recei vi ngeiaed Descrition,of Preferred-bmbadimentst r ee ends of pins protruding from

a3 B4 T 1Cred-lainde
pin holes of vertic -adj I : 1 e next
upper nost cour ;Rg%ésng {soylilggﬂle%? Zgrlf‘ 8%9%520%12%&@% ‘%ﬂ?gﬁﬁgggé(g?fgg rtlée% set back
in the sapefgrestsnatbodimentarf tiespredeat ingterstionl. [Bidck hishadesstid ruggedToleather 9
patent, U S, Patent No. Re. 34,134. First and second g%n holes 16 and 17
(or nore pesttant asteriahpucterablynre-cast candelg. QthersHitghle matsrigls apoplastic, 30
di scussed ik u t ] K is
er o Neck sl fFRi, ol dhLat SRbrat Hipds Ehad lFul Rl BSRE TMIFLRGL BREL
cavi ties 3gfremdadeH,aef faes didaiischndueoridhade walf faced 6 phdne Fronk feostesd ng

parallel to plane of symmetry S passes through first pin receiving cavity
18, fi rst 19 facgdl each extapdifrpmytap fage ko hattomdegepbandididenwall facenb. hetendecond
pl ane P2 endi rnallel:1o tr S hr ough ond
pin recei g@%ngggaf\gll&tj;%lbg)&togle%%en%l Qllb(?ﬁg gffoen%fmgglntaxf%%gg%df ﬁ%lgéké\g ge nﬁéa er 15.
The ef f eckymimetrivabatoanidrgtdl pldneof bgmmesy Sdescri bed with reference to Figure
5 which depicts first block 1 A interlocked with second and third blocks 1
B, 1 C di sposekhetinteaeaily fonmediblackal takes thaiferm of kody pariang. heatipgrtien 8eadwi t h

first block . 3 1] [y | acks. 1 . Pins 50 are
recei ved Iﬁﬁclé%d?gﬁxgtl%?ﬁl&?g@@%dﬁ@%ﬁt@%@%%ﬂ P t(g ﬁg"“?ec%ﬁat rb%f:%% E&Ts agr? first

pi n recei bbigpdrebe 81wkil®feat ficé 8 finRGlartlofGead Portiof 19 Athie Loy, lRAgastenddkr st and
second pin receiving cavities 18A and 19A of first block 1 A so as to

provi de t pertions 8 9.qa 1BsecheesiendrhetweandRp and boftary daces égnd dand helwvesefibdck. As

can be se t anf i i.0 yr th t neck |1 nenmber,s  of
2 acent - Brbade8Rg SEP MRt o7 SRBHFERI R aac e T A% copBRURF i) o
overl aps agdaefheidkvoldd 11 amint>betdEdh Kidy 208 Bl Furfks 8ard 9 witidr gide@gond neck
wal | nmenber 1 SB of first block 1 A overlaps first neck wall nenber 14C of

third bl o8rckipattiorrh{ as iasult apthsredrcad width of neaki roytient 1@ eorpared to that athe neck
regi on be%pﬁfﬁuﬁﬁﬂﬁﬁsﬁkgé8%k8@ks enabling transfer of conpressive |loads in
oughsdc (

this area cessive courses of blocks, mnimzing the bridging of
unsuppor ted ar@gshingSt3 éxténdsahrolgh f@bkipoytic 10 fiemuwep Face 2o befiea e Jkchi eved
with a lighter mass block with 1 MARCH 2002 i ncreased opening 13 and void
areas 11 ning 13kvides negk pedivad Ogpiodust andrseendineek miatlangmbersid andblp| ock i s

able to trgnsf | .0 I s T figurafiQn. als rovides
overl ap be \}\%leeﬁ{t%nﬁlé%%r‘?%?qg%%gqf tqud&(r:plé?t : I’I%ﬁﬁ(ﬁ‘%ﬁp gﬁgmg‘ d(gp e\f‘?)tll%gj %5%,“5611 C of
second an@oidsiln @ndll 2edducd tH3, welight. of dfockal, Faciiftatgyl M@ling tiRredf.de voi ds of

first block 1 A and openings 13B and 13C of second and third blocks 1 B, 1
C. This over | abhenpspingenaydmtnravided withigdee 84 tagardriop fase desioveriitg the fanvaethds

t hrough s essive _cou s of hloc . Laprovi.ng..t.he ease wt i C he
it SRR BT S RO is (B Ml B RERp o] of
encour age il sibslaredepitedid dFigiradd hid 7 Neavimsthe bPerdifg 13@df cofstal drésRadtionel Y
easi ng pl acenent of grout. Continuous cavities 38 also allow for the

pl acenent tpugheat s é¢nth fost the b fen'ele the battpan fagp 3oflurtherapducing thescri bed

bel ow, or Kpﬁltpglﬁﬁgﬂforcenent of the wall with rebar and concrete grout
as is al s HeoLLE (bélbwL Beyond nerely overlapping, it is preferred that
first and second neck wall nenbers 14 and 15 are positioned so that they

wi |l substantially vertically align with the neck wall nenbers of blocks in
adj acent courses when laid in a running bond pattern, as is the case with
the current preferred enbodi nent. Such vertical alignnment nmaxim zes the
resi stance of the bl ocks agai nst crushing when used in extrenely tal

walls. This will best be achieved if fifst and second planes P 1 and P2 run
along or close to planes N1 and N2 running generally centrally though
first and second neck wall nenbers 14 and 15, respectively. To provide such
vertical alignnment and to ensure bl ocks di sposed side by side in a given
course of blocks are closely adjacent without any significant gap between
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running generally centrally through each of neck wall nmenbers 14, 15 |ies

mi dway between plane of symmetry S and lateral |y outermost points 2GARGH 2002
21, while first and second planes P 1 and P2 lie slightly outboard of

planes N 1 and N2, a distance equal to 1.5-2%of the overall w dth of the

bl ock. This can also be seen in Figure 5 where the central planes (not

mar ked) of thdisvend &Qpndrglnd‘a@dﬂs l\ﬁeﬂnld Ifembdisposafl igbodyrpestidn 8 ngd Opﬁntdmo pi N

ot _ext endPTbaRar BIn it rars iibiafoesh€5ins 50 A5 BF Gl Ny bout
pl anes N ﬁfﬁ@@n&@f R Pidk Bﬂﬁ’ua&gme RCEf%CS%CPIE%O%tIG%d@V%H aIsBQyﬂlgcﬂE't h of

the neck wall nenbers 14 and So as to provide ‘continuous
support bexmﬂlrvwh'tpd@ttblyl fack ha:emtesbllt of ths .préfemred mathod o cwmndfapiuee r ecei vi ng
cavities 8 and have rear wall . 622 and,23, respectively, which

xt ends. GARERIF DIgR: Fataeami ot gecs SRe ORI ALY 26 ApothimBPor some
f or gi veneggtion I

adj acent %Iér(;(? ksgtath% dﬁgl\?\n'ohgﬁ{yrtrtg%{a y SPtﬁl‘(;I%?Tég?/lthS Fll gﬁ%?%/a%&utlgg t‘%gdl %ﬁ%
pattern asnds qunmd prowhdiog froar gindwles wf versicalleadjaqgennblodcadisposed thaxebeneattear

wal s 22 an are ap oxinatel 100 n | on Wien, first bl ock
1 A of Fi gmqrs ngx§ @pﬁrra@%aowr P #1 Hm]%éls.b frgwe;%@. Rrpdsgerminedzsstbagoin over
pins 50 p i n ocks 1
B and 1 ot fral g B E%ﬁ%ﬁéﬁ%ﬁgﬂ% Faeor e Pilet .4 Pl Rb T e
pi n recei Rendd,t:i Fiyst nedisecond bim lilesalechnd3),7 (ohumré pieéaritdy Kddigondh ehitd oaks.

The general | trla gul ar shape of the pin receiving cavities allows m nor
| at er al g?qrﬁmehp S4P apgh 0 ISGE%§d£RHPW§W>herPi0§‘|‘1ﬁ3e4% hthathence bet ween t he

front edg fgé £1e§ A% ngd.the front face of the blocks which reduces the
possrbrlr v Fh?agg ér%%fg he interl ocked position defines the set-back
bet ween cour s aSeckfwdil meinbersandmdsSepiua:ble‘sd 6taha 1Qdiaad @hmecéieitnmeﬂtléhes pr n
receiving c vrty rear é; 2 and 23 and t he rear edge pi.n receiving

e

hol es 16 andI19#fc positions th%ﬁsfrramlal@r%lsexe%rg Brralﬂﬁlﬁo anr of sypeled. Thi s

set back d r bl ock,
and w11 PosPeafn AT renRiaashen ) REph ot ud itk hithehB 1 o

t hat depi d4addwidhathathesoral glaniedihn eméncﬁﬁg)parmme(l?o Plahe ohgsmetpy Ophsieang for a
set back of approximately 12.5%or 1:8. For, given_situations however, it may
be desir edlrpugluegp%pmrr@%\rle& RV 198 sqcandpin hole bhand segondprekarplbuemhex or a
zero setbggk. Pin receiving cavities 18 and 19 are here approxi mately 30 nmm
deep for réception of a pin free end, which will typically project fromtop
face 4 of the TheddfecyofitpisttonfigurbtioraipbestdesaitelwidOreforencehe Fiputes whichnt

wal I's 24, 25 of_the trran ul ar sﬁwged pin receiving cavities 18 and 19 lie

gener al | y pRiets firghblock k4@ ‘Eﬁlﬂ‘%‘?d rswarn&r%adélﬂgd Blocky,1B.d edispgsed hepeath of
front fac% k lﬁn&dslgi?iﬁﬁg rﬁ&ﬁﬁggléﬁﬁf‘%rac %ntﬁ % ﬁak&%ﬁflﬁﬁoﬁﬁ%&ﬁf df{pq SO as

to reduce e possi ormn front
face 4 wi third lbieclcsoer/anlrIanaso areaecebydi mtseomgdtpen:fmelqh@ hoTehHE obtht s¢édnd 1 s
formed of angl ed outer surfaces 26 and 27 and central surface 28 di sposed

per pendi c®logk 1Band) fastepip recsiiinghols 16C of thied blgck o and gespestivlyangage first et ed
f f | f
ot 008t LUBLER ) i EoBL SRSk BE e 1) o

t he pref eriniteﬂodkl bwkedmahe Blopks withthe fredeleraritded sedack. pis I&allnbd: @&nZﬂhe and 30

di sposed forwardly of first and second pin holes 16 and 17 todﬁ5?V|de a
reduced s&PRigyEation %ﬂﬁsaﬂeathedledﬁ&ra"@wedwf %gracpnrl@leclemre@!eb tar:rk hol es
16 and 17 rqu

const ant crygéag%%ﬁyéh pr%?ﬁggghg%g&' our mr1$@¥%§§93§ 0 are
each di spotrd 1iB) whild geqomd theclawall amhbepeﬂB ofifiest bigekflaceverlapofirse ﬁé‘cﬁkl walhg pin

50 with a free end thereof protrudi ng beyond top face 2 in a simlar manner
to first afnbseddaefphin bleskeiCadhismyenap proyides coptinuity of stuginng imBieaecko and

30 are ag"f‘%q}ox%&%%&??%u?%fo‘fBFoek?Q&bﬁgg%qszJ St ?e]ssﬁ”‘f'oadgr GRCQM LD their

rear edge i gne respon 'nrecelVving cavit y rear wall 22

and 23 sotlﬁ@uglosmmivdeoa@ésaoﬁﬂ@&aclknmmﬁnglﬂed;rmrgtdg &'Qﬂ&lp@ﬂftedlﬁx@§§ section
pi ns 50. Further pin holes can be provided, if desjired, so as to provide
for furthéirugtysil dategrify oftheawalbean heage beadhiried vath alighier massdloskigithal | 100
constructed fromthe bl ocks utilizing third and fourth pin holes 29 and 30
to interlock the blocks is depicted in Frgures 8 and 9. As can be seen, use
of third and fourth pin holes 29 and 307 with a constant cross-section pin
50, provides zero or near vertical setback between courses resulting in a
vertical wall 100. Half bl ocks 60 may be used at the lateral ends of wall
100 in alternate courses to finish the wall in the usual manner if the wall
end abuts a vertrcal surface Fﬁlf blocks may be freId cut usrng a masonry
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1 MARCH 2002 course. Pin 51 hence need not extend through the entire qugth
‘'of the pin holes to rest on the bl ock beneath or be jammed into théhﬁ$ﬂc 2002
hole with an interference fit to hold it in position. As well as ensuring
the location of pin 51 in the pin hole, the increased di aneter upper

section 53 increases the setback between adjacent interlocked bl ocks by the
wi dth of irsecages] dpeninghler andbmiichareapblr nd ks aehyingredsedproprtion df thelmatergad pi n

51 in third. a aurth pin holes, 29 and .3Q will hence provide a nm ninal
set back bgf%@ﬂoc&ap@gé&hpsﬁgéﬁqd l??%’e‘?ﬂ(‘jrl?l_f’ 1.3 % for the current block)
rather than zenQ SafiP@aHoRSs¥pidvidds o el c%pl%nﬁagqg'zl.séﬁﬁgt BbaSFAaSection

pin 50. A wall constructed inthis way wll sti appear essentially
vertical buodside vbidhd2B, 1 1L oessent atdabird blockoWBNLC tas welleasbetviomakhe sitibei t

Che’ pi n P ShAhblek Acandapehes binsnd 5 0P sgoedond sl sk 1B 16 st o' n
the desig 'Th¥scbv@f19% bxg)‘ﬁ%dg?ﬁth‘ﬁﬁfuﬁ ic&ﬁlieét”gdbinghg(vaﬂt&]ﬁéh dasids %og%% AREESiveBl 0CK

1 of the preferre ment 1s sul or formng strai , curved or
ser pent i neowrsds| of blokdsimpvovdeg the reageowitle whichabel cavitiesadn \halfilled avith coes fiknt | ne

wal |'s, side wall faces nd, 7 generally taper fromfront face to rear
face 5, siafFrahsic tﬁ%é“ﬁﬁ%‘@?@cl‘éo Shcgurags dlainageand aé@stag 2ingdnass & the vabls ¢

poi nts 20 : ; i e pl aced
in a convggagetﬁgtepﬁ&tsﬁg p&%ﬁ%ﬁeﬁ%ﬁﬁ@t vlaa lh %ﬁﬁﬁ:&hﬁgﬁ %ﬁ;’%l%légﬁ etf(\g/\r/(ehelér)l t he head
portion 9phicemaiterf ghardraalopossaeitnchs acks toplaf apwallasddestriedi betove as dek their vat ur e

of a convex-curved section of wall, head portion 9 is provided with first

and seconéeiaiRreement aifge allayithoredanand conerets groutiasyhalep dispuspedibrdoWecond neck
wal | nmenbers ]él‘ﬂ% i vel i can
be knocked of f eg% m:)egerl ?g%&%ﬁ%gtﬁliprgg:ﬁg? tg}ailgi? St%ﬁgng%gflggé&a‘%é%@&ﬁb%%f t he
not ches 334and 1 34ref misitioned vethit they wils substandally fardeally Aigneritisthd hecdwalB2.

Figure 11 depicts twg blocks 1 D and 1 E of a course with ears, 31 and 32
bol st er ed MseERf blogky 10 adjacent gotrses Hralaid dn g sunningbend ppiter, apisdhgease t hat

body si de I r . -y J Gl fo
make ful | "nene PR BTt AR Subf0EkEH bnABn AR A LY S8l 0,
have beenobtletieukedgaihdt crashinguihennsead inmgktemelyompisvdhie: Wasnwillrkesibef aces 4 of
| aterally adj acent bl ocks. Figure 12 depicts howthird block 1 F laid in

ks.
the next aetgwddl ﬁﬁ&a%sch@phag@&l W2 ﬁmraéqngt%mmn@nqshﬂ aMiN2 E. The

tight con . i i r I r I and second
pi 1 ol os i ipae el Skl Bodi s bl oL Rl O b s, D3 O B
recei vi ngrespudtiveBs TSproaidd sdvertivsh bligrirhent iand &y ers kbl dks despbsed¥idabyf or m ng
a concave curve, . the pins_would engage . 1 MARCH 2002 rear walls 22F and
23F of pi AldedragiieRgoway Pt blecksisec Ay sdiecent nadaut Ay SR dGanb gasbatweseof . A
be. el nf oLgh T ARIRe o Rl PPapd PIMASRRly boReRbERanE R R AbARP Con
rei nf or cedetwaich pRA6 of symiepirg Sadd iferkllgoutermast pbphendd1 ofeflrstrand Gecme
inserted into at_ | east gne of the continuous cavities 3 8 defined by neck
openi ngs eyl faessit and) 7, yesnestivalent si de voids 1 | and 12 of blocks in

alternate cour Lt then L j t ase
rebar 90. Thi slﬁ;?%er (rlﬁggéfé&r %‘%ﬁ?‘g&rﬁéﬁ{%’gd. S p’aafrstbge%:tﬁsfg%r r{’/&afg%@?ééglljdgé ﬁcl)’el\(/]grti cal

or m ni numMEkidHghsralglcestrallyt thronphesch dfmifeek Wall lneanbess ng 165hies ehiaway f ourth pin
hol es 29 and 30, but can also be used for |arger setback walls, where

cavities betvweenplnag of pymmetryd|and Jaterally putermoss Pt 3handy 3 1.ovhile finst ange

i nclined 4.Qr: tively,
ncl e Sheohf gL B) SRS 1EQUANR GRLAREY: ADBLSPlnd 12 4Bkmedbgrgnt | velv
and usi ng 1cePM4asTitheoswral pwidth bEthe iblotk! dhivdaguéss. be Boen nltigureisnghétatie can

alternatively be reinforced with the use of a reinforcing geogrid tie-back
in a sim catrakplaes (nopmapked) ef the oyedapring nesk sl mpembgrssalign, fespitingdn thee

34,134. V Lo I feCl i i e-back 92
is shown ﬁ)lill{ koﬁggu?%a%i%%w&k\éggbgéggtlltgﬁcgff%%n’ggea{l%;% ﬁg?géﬁgrgﬁ Q% cgr%at erial
arranged Qastead garatlel tb phine @ kyminetr8Goak tdp@Ridetsy@Rgily apbasilares Ntedrdr i al or
steel, which is placed between courses of blocks 1 in the retaining wall
and ext end¥, selongas @lapes B and B2 extend algag thedengih pf hemeelpwall émﬂsmbemb‘igm |

agai nst forces tending to topple the wall forward. Pins 50 interlocking the
bl ocks of adjacent courses are passed through apertures of tie-back grid 92
so as to assist fixing of tie-back 92 b8t ween the courses. The
configuration of the preferred bl ock which ensures neck wall nenbers 14 and
15 of interlocked bl ocks overlap in line with pins 50 hel ps resist pull-out
of the tie-back reinforcenent 92. Figures 14 and 15 al so depict the
integration of fence posts 93 into the top of retaining wall 300. Posts 93
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1 MARCH 2002 The shape of preferred block 1 incorporating head, neck and
‘body portions 9, 7 and 8 al so enabl es the construction of a retai ni MAREH 2002
incorporating pilasters for aesthetic or other purposes. Figure 16 depicts
such retaining wall 400 incorporating pilaster 95 formed of a verti cal
colum of blocks 1 set forward fromthe remai nder of vertical retaining

wal | 400. 1680 ey teryrovide comtingious s;le)pprtéxeevetehe/entmtly)aquacrﬁndtlloekand top courses)

31 d 3 ft b| 1%¢ f th 5 di id
T3 ana 15" r iRt aid Gelnd S Tatiuh fa i el e RESRA LA ML Yoo
of body p%sbeaﬂe@ hidh& e db bakal ﬁlchth?lyQHbPaﬁle%f%ﬁnﬁHﬁ}ff SCARwARg and 27

of front face 4 of the Iateral Iy azgj akcent bl o6cks. he alternate courses
it is preffarsabledotgivapessvindiee positionatgeef H:M)qiaslveth?t(éspeat ‘@r\@ktioplladgijawmt to the

pi | aster t hes uncat ed bl ocks bei sed to fill t ps which
woul d ot h % %éllswlqg&ﬁﬁ%@ ks ioymeva %ﬁﬁy pues the g?fﬁ‘gp%ﬁm as apg! t?f?m&%qr%d

bl ocks cag arﬁ{’z i as
reqU| red. Tﬁﬁvgﬁo ﬁfrgpo regiHItVa '?g‘r/l 9 fara?él%l:%?er O%ﬁegﬁﬂ’gﬁr\?;%%t%] lb?mrﬁgnmant

Wi th pi nsincheg)iomgl Whehn fiestibidek giAnoftiitgws 529 phnetl @ith ifs pin geieimglehvitiss engagi ng

first and co in rece|V|n avities, 28 and 19 res ectlvely of, the bl ock
i medi at ell 33 ORgrLRY 34 PPBY mg.ﬂ%%ﬁ%ﬁ 178 5dd 56 Rfrseepndsing dhi high ' ods

(whi ch wo th t: ‘ﬁ@%ﬁ NG possi bl e
to interl g!:d%ktgﬁB%Egockfsi%ggmgﬂigsﬂtsQ{rﬁggh & |r§Ist anclipisnrgcsg%gé% ﬁﬁ%ol es 16
and 17 w trdreivingg qavitg r¢ar otalle AR agd 23t thud 1n1e3toclamg tixeldlocid. e ghndrelty 16 and 17

of the next | ower nost bl ock rather than the pi.n receivi ngl cavities. Setback

wal |'s wi t Fanguly shapgof §is Rip recewvingyaygiesialaws arinerdateral adjustasaisiof thse achi eved
17 of

cach pi 1 noHkSRATE axthizhetheSistlod biralke e RAFAAR Itk ORYS Sndhetfifha 17 O

| ower nost fide@tkhe bloctkhew}ﬁc}i ﬁaﬁih&’s thé3pessivslity oﬁfaee rcmk@ alheyinterlotkegiositea of
concrete and cast in a hi peed masonry bl ock payer machi ne. The bl ock

i s formed Pﬂ%r%ﬁ?ttbaclmtwrf W%eépﬁrbmkiafan@ rﬁeeqﬁPHOr%@ﬁt@prbe&\amth@s 18
d 19. Pi | es 16,
270 10 aniihsCaFink ARt AU hifSoo the T uiine RAE BIARRIT oA 18,60, 2

dept h of tifigasehmainlg atdmnetﬁﬁﬂ?drﬁsstd&etl(m [ISlnBOlleeﬂlplromd]ngQ@E@Bad(mlﬁmioemdn tiist he
top face (which forns the bottom surface during. casti pin receiving

cavi ti es @%Peadgtesningd treugiytresegian of ti bigeky sd wéb%walﬁy %’fh%f the 651@ #b2%nabl e
the pinr ‘ﬁfr,1 éi’%d%ﬂ) Po?‘é'bﬁé(ckfsgémmlaf?&gf&e& ?hf%ﬁ%%gh&%ﬂmf%p 8l @%éh%‘s‘)e

(which is op” surface durin are torned as Fror
i mage pai ipsoviiding ést axdettiable of dip}diltbmﬁﬁ&fky 2,996 ¢t &ir Bortdigen ﬁmbﬁmuﬁmewr, gplit
using a standard bl ock splitter in the usual way to provide a rough front
face 4 onMaydedssired tgdseiga the blek for g lwmcaqtbzelezl ragiyced setbackeind ZCER her

met hods mayy, utilized to forma variety of front face surface

appear ances. Such nethods are well known in the art. Although particular
enbodi ment s haRia réedringlesdtiessi@chind dOaikdhdra aprbrintately B0 snih dsepofor Fecaptivn f or
pur poses of illustration only, and is not intended to be limting with

respect t &f R Feopd. whi H@lll&weﬂhfeﬂ(&,er:hfr% topvfrce f of gha wnderlying Bmlbm ar,
and mod 1 PELOKhEe2Y i ThEVEM Bonl WAl YEDS Sk TeSHR I shidin Rot FIA | PO

spirit andavitiepes afd 19ke geneeudlyiparaliebtocté omedrebwatrhlg anpRt RBrfade® 26 md;rz’ance
the choice of materials or variations in the shape or angles at which sone
of the suf gee%fa%ﬂé\néée@ceéraep@é;m@eléf&8t16mt£é Sdnﬂw} @Pre&om wasitpeeduse a

per son of e

di scl osed tlgeggdeslgiﬁflﬁ%gi‘facﬁ c#@ﬁﬁ&%@@%h%&éﬂr@ﬂ%} Afi(?rgtfgﬁten% ﬁgh\?\/{aﬁ) %ﬂb\g@c&&lﬁkavi ng
paral | el tae splitlingeédhaiqubaces, a front face, a rear face, first and second
side wall faces and a vertical pI ane of symetry extendi ng between the

front and rearThedfsens facerie fasmed lof angled putpnyutage degrandsentra spifasedd t he

front fac %llsposed perpendicular to plane of symmetry S so as to provide for a multi-faceted front

face on a wall constructed of the blocks. Alternatively, a variety of front face designs may

be used.



a head portion including the rear face, a neck portion connecting fll\? 1988%
portion and the head portion, the body, head and neck portions eac A 002
ext endi ng between the top and bottom faces and between the first and second
side wall faces, an opening extending through the neck portion fromthe top
face to the bottomface, the opening dividing the neck portion into first
and second necRefering torErgveessl @)&,(ﬂmrﬁf@ﬂﬁééhﬁgmt’r g pair ofthindeng delyrthppint i on t o

the head porti i r.st d.pin hol i in the.bod
bort i on agiespani o ERPaRAaRFERD LR o aiBnf B bl BORECT BroaT R bei ng
conf i gur eqeduREq 5Q6Rk s R8mBarll o Wat froRidkd 89 i8R An@Eecol® phi Kb1&Y @ duddi7ng beyond

the top face, first and second pin receiving cavities each disposed in the
body por t iHene thatiredpeadi sathacinisa 2ehesdtrck ovhehaised with gofistand crogsrdection pins 39 n

I Vi I ti I [ d f | Vi, he f. d of '
Fecei ved (A i oy e BpT> i af B Pk RO 4f Bebtburioh SABHERTTONS as (o
i nter | ock dcbbaskScdtihf pi 5 SR IFEICARGh SRR KdiBBhA i ca2iky val |

menbers, the pin holes an(Ij) the pin receiving cavities are positioned such
that a fi snilginaacetotfastdindgegandalin boles b6 amb1 D Bned arfd Hyrthpir oles2sasl

t hrough t first pin receiving, cavi t fi i.n hole.and the first
neck- vl | et dapeseaa i At serend ookl herb B ARt diEerdife. of
synmet ry Bﬂgmm f&%ﬂegﬂbﬂfiﬁfgg&n%ggmg&@ﬁy MaPGrafi 3% 1ahdl 23 }sp 8s RSBV PI N

hol e and t second neck wa The retaining wall block of claim
1 wher ei n zetveseftiacks tvham dseslegitin conmstank crasd-sectiembias $0aFertkarqlin palss tandwed so as

to substantially vertically align, .in use, wth t he neck |1 menber of a
vertical | )pr%fi%dzéf esticheras 19 IRV jf%{rc}gﬁleereéalﬁg%of&re%tmmedﬁéwﬁ@df-r om a

m;z;' izt))ézof COHYi ST e@inidd ®alPh 6F Echstrétdd FBnfint BRYk NG PR RARE Furth > 1

pin holes 29 and 30 to interlock the blocks is depicted in Figures 8 and 9. As can be seen,
use of third and fourth pin holes 29 and 30, with a constant cross-section pin 50, provides
zero or near vertical setback between courses resulting in a vertical wall 100. Half blocks
60 may be used at the lateral ends of wall 100 in alternate courses to finish the wall in the
usual manner if the wall end abuts a vertical surface. Half blocks may be field cut using a
masonry saw or cut at the factory. Figure 9 clearly depicts how alignment of the neck
wall members of vertically adjacent blocks and consequent alignment of neck openings 13
with side voids 11 and 12 of vertically adjacent blocks provides continuous cavities 38
extending through the height of wall 100. Gapping blocks are typically used to finish the
top of the wall.

Rather than using a constant-cross section pin 50, an alternate and preferred
collared pin 51, as depicted in Figure 10, has been developed for use with current block 1.
Lower section 52 of pin 51 is sized to fit into any of pin holes 16 and 17, 29 or 30, here
having a diameter of 12.7 mm (0.5 inches). Upper section 53 is of greater cross section
than lower section 52 (and the pin holes), here having a diameter of 18 mm (0.72 inches)
so as to form collar 54 at the intersection between upper and lower sections 52, 53. In
use, lower section 52 of pin 51 is received in pin hole 16,17, 29 or 30, with collar 54
engaging top face 4 of block 1 preventing pin 51 from falling through the pin hole and
ensuring upper section 53 forms a free end protruding a fixed amount (here 20 mm) from

the pin hole for engaging a pin receiving cavity of an adjacent block laid in the next

10



3. The retaining wall block of claim1 wherein the first and secon?hgxﬁgﬁaoaz
are | ocated approxi nately m dway between the plane of symmetry and

| aterally outernost points of the first and second side wall faces,
respectively. 4. The retaining wall block of claim1 wherein the first and
second pin receiving cavities each have a rear wall extending generally

per pendi cQPFe-yPing lﬁwécqome&ﬁ@oth@ﬂﬁbmgy thesentire tength ofithe pig hﬁgﬁsuo Bsbek of

Gi cposed T Shd beifsR B BEsunthed e ST BSR4 PR S YRR e

fourth pi Rodigbes belng configured for receiving a pin wwth a free end of
the pin protruding beyond the top face, the third and fourth pin holes
bei ng di sposediowell heersiring therecation of i laméhe piorhedg, (ﬁlebtncneh@dfdlarmteland

2 e e Bu T BB Ly Raf Sk e PR RRRERGERT ) BEduts Pk
general | y of g6l Hé&%@ﬁlg{aﬁﬁ%&uﬁ&@l@ 2 @minneUseef cdlidfed pid 51 Tmma%alf&irng wal |

bl ock of claim 1 wherein head portion has first and second ears
ext endi ng pirehadessd9 andsdlyitichenbepiovidsta mindmglkssthadk hetwicenadursesemfiabe,2.6

t | th d s d h b i ded h. tch t
ropret ekt T ok Mo ARSEID Toef hatan sPpdre il i Wavidbd M oy | 1
CONPr i Si Ngoark BRSS-sQMBN MY, AUWHIS@nIREL@ inl (BRSIayaRE! s‘ﬁlﬂ%geaﬁ%'sfeﬁﬁall}e“h

course conprising a plurality of blocks laid in a’runnin ond pattern,
each bl ocketizali bvg wilhhavd inbreased stabilith owingriofthe sstback, dlbclnonlfyamemoasetﬂwk f ace,

(Lot and o Sl ac ol Lo 16 A0 QST L G2l BLGne B TSt e endi o
i ncl udi ng L hgifd ORttis aPbe AdiNGEHIPRE QS 1dbVE REarl VaRidaE &A1 @xccﬁtherl6
desired setbacks.

Block 1 of the preferred embodiment is suitable for forming straight, curved or
serpentine walls. To provide for convex faced curved walls and serpentine walls, side
wall faces 6 and 7 generally taper from front face 4 to rear face 5, such that the block is
wider at front face 4 between outermost points 20 and 21 than at rear face 5. This enables
the blocks to be placed in a convex curve in the usual manner without interference
between the head portion 9 of laterally adjacent blocks. To provide for increased
curvature of a convex-curved section of wall, head portion 9 is provided with first and
second ears 31 and 32 extending laterally beyond first and second neck wall members 14
and 15, respectively. First and second ears 31 and 32 can be knocked off head portion 9
with a bolster or similar as a result of the notches 33 and 34 forming weak points in rear
face 5 at ears 31 and 32. Figure 11 depicts two blocks 1D and 1E of a course with ears 31
and 32 bolstered off and laid in a tight convex curve. Figure 11 also shows that body side
wall surfaces 35 and 36 are tapered at an angle sufficient to make full use of the reduced
width of head portion 9 when ears 31 and 32 have been bolstered off without creating any
gaps between front faces 4 of laterally adjacent blocks. Figure 12 depicts how third block
1 F laid in the next setback course interlocks with first two blocks 1D and 1E. The tight
convex curve results in pins 50 protruding from the first and second pin holes of lower
blocks 1D and 1E engage rear walls 22F and 23F of pin receiving cavities 18F and 19F

toward the inner ends thereof. When forming a concave curve, the pins would engage
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1 MARCH 2002 a neck portion connecting the body portion and the heﬁgd
portion, the body, head and neck portions each extendi ng between t @%ﬁ“zmﬁ
and bottom faces and between the first and second side wall faces, an
openi ng extendi ng through the neck portion fromthe top face to the bottom
face, the opening dividing the neck portion into first and second neck wal |
menbers exqag n@ilﬁgﬂi and A3 of ginfreesiving eaviiaesyl Shand 19k towardilee orderendsr t i on,

first and_secgnd pin holes each disposed in the body portion and opening
onto the t5FFace, the first and second pin hol es being configured for

recei ving a piA rgthihthgdwdll RRmed et &furddRf Bidek P60t pelitéieedayiimtMeah @0 face,
first and second pin receiving cavities each disposed in the body portion

and openi mgjnfoneed witlethbaise ofmebarad grow. Hinrsamplriofswclorainforaed medled0fiing
b hote Qriand it sl chesetosiof et e e Sored o akienst oo ¥ IaoROE I oo co
as to i nt ggdiaekss nainkh O kschbsdhirbsRnade L eRIThINESLSRhPaGK volW el 8hd 12 e neck

i
wal | nmenbers, the pin holes and the pin receiving cavities are positioned
such t hat blocks msdltepiatneouasase Adivitigs P& awl the filed wik gplu A toénayemebar30. passes

through the.first .pi.n.recejvin Vity,. e first, pin.hole and the, first
neck- vl | (iR of FierQEeis LR wblichl g Bl Binirym Fboek 378 of
symet ry RagssiscishheHetkel Q@in?e?ﬁie%n%upfoﬂ%tiﬁ ?ﬁﬁhMbm £RV10, Yut LRAQIRAUARE PI N

hol e and the second neck wal er; st and second pins disposed in the
first andfodegadsgthack ivallleswhere spates 38edofinedin thebwablckill still beecontmeousdatr se,

the first pjn haying a first free end protrudi beyond. t he. t face, of the
bl ock. ¢ hab&eamingd amanelipanCocbririeRanth ol oot Dan ke mBLgh e Hel ¢ op
face of t'ﬁ?ayhie%i'ﬁforlkégfg?(}f blﬁéh%ﬁ{r%eﬁ E‘sttlﬁfo‘&gh HRGEI MRS ahd‘us?}n@béhvregﬁ ay! Ng

cavity of a“first b I n the upper cours the second free en el ng
recei ved iponstaemsion teelbequdsng cavity of a second block in the upper course, a

continuous cavjty bei.ng defined by, each opening of vertically al.igned

bl ocks in the T}}?ptswre val cap alﬁ%gtmegcb&re@@%%Cﬁwetgtthwm%@ﬁe@m@n oi ds of
erticall | E 1 ra; i I f bl ock
v : %ei%lcﬁﬁ@ﬂéckq{lgc‘shﬁ% erggérﬂl%r {og}gﬁydl&%géaﬁ F(tnlgﬁerg,: ?ﬁérgﬂgmao &

bei ng defin et ween the and portions on t he neck
portion of345184. Meettdal refainihp evallet08i depiegngvdiel useof sichianieBbavkeéds shdvrein

et nino L] SpRAIN A MR 20020 The et g g

claim 8 WHGHLRIIDFHih dhSth 14K ¥ RiateriaborSELdd SMitIN & placed between courses of
blocks 1 in the retaining wall and extends rearwardly into the fill behind wall 300 to
anchor the wall against forces tending to topple the wall forward. Pins 50 interlocking the
blocks of adjacent courses are passed through apertures of tie-back grid 92 so as to assist
fixing of tie-back 92 between the courses. The configuration of the preferred block which
ensures neck wall members 14 and 15 of interlocked blocks overlap in line with pins 50
helps resist pull-out of the tie-back reinforcement 92.

Figures 14 and 15 also depict the integration of fence posts 93 into the top of
retaining wall 300. Posts 93 of fence 94, or of similar structures such as guardrails, can
be inserted into cavities 38 formed by neck openings 13 and side voids 11 and 12 of the
blocks of alternate courses and secured if necessary with grout 91 or other fill. A single
sign post could also be secured to the wall in such a manner. Due to the relatively short
embedment depth of the preferred embodiment, reinforcement of the structure is typically
necessary when placing fence posts 93 in cavities 38. Figures 14 and 15 depict geogrid

reinforcement for this purpose.
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12. The retaining wall of claim8 wherein the retaining wall is reinfor eg
Wi th rebar and grout, a length of the rebar passing through the coht 002
cavity the rebar being secured in the continuous cavity with the grout. 13.
The retaining wall of claim8 wherein the retaining wall incorporates at

| east one post extending into the continuous cavity and protruding fromthe
upper course, ilheshkapeloéasfermdeblpdst insernemptingdgadmerkhandeodyqertionsdlud cavity
with grout. .14, The retaining wall.of claim@.whereip the retaini wal |
ncor por atsb® 81sg SBEFEE cni et teutiny Nl Toatug plsl B et
courses, bP@thGﬁS\ﬂ-Fbst.t FRuRardddps AEhaP@HiM il 306 iReigdshtePitager o4 th at

| east one of the tfirst and second pins passing through the apertures

t her eof . f&mediod avettmahéahgmnal blogks kbatifonvBirdviremethe rerhaindertofiiventiagl wal |

i ncorporates. a pil er formed of, a colum of the bl.ocks set forward from

t e r o FgRTgRalFEE pieVerypeeota sBuke (AT e beitama middiaand{op copfshSears a

. A-#-2 31 and 32 of the blocks of the pilaster 95 are disposed in side voids 11 and 12 of the
m+%vdzupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] caJ c*a] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] cRa] ca] c &terally adjeceht bllocksa | Rrefecadlyc sbduddgrs 39 land 40 bf Body portiod 8 bf these

D o] cal ol alehes ettt SRlSGThGR ofeBtpa of Ror s 1 oF e o sdbeeitor 1 f v
vvO-ns1} xsmcﬁs,ZﬂrJt%l@a}&aAte a%&@%sqaisgg%%gﬁb&%ﬁ@ﬁ calGaiada’lpalealigal cal cal

ca] ca] ca] ca] ca] cal ca] ca] cal ca] ca] cal #vYc: P
u} xsni d_Zhdjpcak tathe pjlesdrcddda] thajectajncaied black} beihg ajabipdd] thajgapd whicha] ca] ca]

3?1( g Erﬂ gf]z]%‘]%}‘gg‘}tﬁg’}"ﬁc% @ng%‘igl} tgg%ggﬁ! ggé( éfﬁ*e FellajThsnrated blopksga@drcal ca) ca

i 0w & () - 1AY&& () - V& () -
Tovea () Bk B ERIBLAMGE M e P ol Tstiopk§praes )
A 10°/$I&' 0y are iSfeﬁ)Rig]&fd(i)l-ve#ichMlg@&?eﬁ) with pirﬁ%g&')ifclb and! {bOffin( Holés 29¥4nd1W3y
?03}? 08/:( ((&) E )gi‘ ;gby%%?()é?fé%g%égé@e(cgﬁ pin rél:'c()el/\(li%r?g cegv)it_ies 28 and 19 respectively of
Tov e () TR SRR RGN A O B g pf s ChaRi O
10% & () - wabul dexttifdPth®ugh nddtiple blocks) are used, it would be possible to interlock the

1094 & -3. s 10%.& -10% & --10% & -Y10% & -3@0% & .()-, f> K-H39*110
ione - Sadene Qi o ans (Raos O apa 0

1102 & PS8 b RAR s AN i -2
110%c&' ( yeceividdeakit{es- SetbadlOWalKivith incorpolftieh df)a-skdpatEpilaster chPhlsS Sdadily

be achieved in a similar manner, with pins in first and second pin holes 16 and 17 of each

pilaster block engaging pin receiving cavities 18 and 19 of the next lowermost block in

the pilaster.

Blocks | are typically manufactured of concrete and cast in a high-speed masonry
block or paver machine. The block is formed inverted to allow for forming of the pin
receiving cavities 18 and 19. Pin receiving cavities 18 and 19, neck opening 13 and pin
holes 16, 17, 19 and 30 are formed using cores. The pin holes extend through the depth of
the block to enable the pin-hole forming cores to extend to the top face (which forms the
bottom surface during casting). The pin receiving cavities extend only through a portion
of the depth of the block to enable the pin receiving cavity forming cores to extend from
the bottom face (which is the top surface during casting). Blocks 1 are formed as mirror
image pairs joined at the front face 4 which are then subsequently split using a standard

block splitter in the usual way to provide a rough front face 4 on the split blocks 1.
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10<ty ! 10% t(h sggpe of It}%eoao{)%el(n&ed# %al W&lﬁ‘lcg follow *9 1131 particular, it is contemplated by the
inventor that various substitutions, alterations, and modifications may be made to the
invention without departing from the spirit and scope of the invention as defined by the
claims. For instance, the choice of materials or variations in the shape or angles at which
some of the surfaces intersect are believed to be a matter of routine for a person of

ordinary skill in the art with knowledge of the embodiments disclosed herein.
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1. A retaining wall block having parallel top and bottom faces, a front face, a rear

face, first and second side wall faces and a vertical plane of symmetry extending
between the front and rear faces, the block comprising:

a body portion including the front face,

a head portion including the rear face,

a neck portion connecting the body portion and the head portion, the body, head
and neck portions each extending between the top and bottom faces and between the
first and second side wall faces,

an opening extending through the neck portion from the top face to the bottom
face, the opening dividing the neck portion into first and second neck wall members
extending rearwardly from the body portion to the head portion,

first and second pin holes each disposed in the body portion and opening onto
the top face, the first and second pin holes being configured for receiving a pin with a
free end of the pin protruding beyond the top face,

first and second pin receiving cavities each disposed in the body portion and
opening onto the bottom face, the first and second pin receiving cavities being
configured for receiving the free end of a pin received in a pin hole of an adjacent
block disposed therebeneath so as to interlock the blocks with a predetermined
setback,

wherein the neck wall members, the pin holes and the pin receiving cavities are
positioned such that a first plane extending parallel to the plane of symmetry passes
through the first pin receiving cavity, the first pin hole and the first neck wall member
and a second plane extending parallel to the plane of symmetry passes through the

second pin receiving cavity, the second pin hole and the second neck wall member.

2. The retaining wall block of claim 1 wherein the first and second neck wall
members are each positioned so as to substantially vertically align, in use, with a the
neck wall member of a vertically adjacent block in an adjacent course of a wall made

from a plurality of courses of the blocks laid in a running bond pattern.
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3. O The retaininé )wa I block (()% clg(im 1 wheréi%l the 8rst and second planes are

located approximately midway between the plane of symmetry and laterally outermost

points of the first and second side wall faces, respectively.

4.  The retaining wall block of claim 1 wherein the first and second pin receiving
cavities each have a rear wall extending generally perpendicularly to the plane of

symmetry.

5. The retaining wall block of claim 1 wherein the block further comprises third
and fourth pin holes each disposed in the body portion and opening onto the top face,
the third and fourth pin holes being configured for receiving a pin with a free end of
the pin protruding beyond the top face, the third and fourth pin holes being disposed
on the first and second planes forward of the first and second pin holes so as to

provide a reduced or zero predetermined setback.

6.  The retaining wall block of claim 1 wherein the side wall faces generally taper

from the front face to the rear face.

7.  The retaining wall block of claim 1 wherein the head portion has first and
second ears extending laterally beyond the first and second neck wall members,
respectively, the first and second ears each being provided with a notch to enable the

ears to be knocked off the head portion.

8. A retaining wall comprising at least one lower course and at least one upper
course, each course comprising a plurality of blocks laid in a running bond pattern,
each block having parallel top and bottom faces, a front face, a rear face, first
and second side wall faces and a vertical plane of symmetry extending between the
front and rear faces, the block comprising:
a body portion including the front face,

a head portion including the rear face,
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first and second pin holes each disposed in the body portion and opening onto
the top face, the first and second pin holes being configured for receiving a pin with a
free end of the pin protruding beyond the top face,

first and second pin receiving cavities each disposed in the body portion and
opening onto the bottom face, the first and second pin receiving cavities being
configured for receiving the free end of a pin received in a pin hole of an adjacent
block disposed in the block in the lower course so as to interlock the blocks with a
predetermined setback,

wherein the neck wall members, the pin holes and the pin receiving cavities are
positioned such that a first plane extending parallel to the plane of symmetry passes
through the first pin receiving cavity, the first pin hole and the first neck wall member
and a second plane extending parallel to the plane of symmetry passes through the
second pin receiving cavity, the second pin hole and the second neck wall member;

first and second pins disposed in the first and second pin holes, respectively, of a
block in the lower course, the first pin having a first free end protruding beyond the
top face of the block, the second pin having a second free end protruding beyond the
top face of the block, the first free end being received in a pin receiving cavity of a
first block in the upper course, the second free end being received in a pin receiving
cavity of a second block in the upper course, a continuous cavity being defined by
each opening of vertically aligned blocks in the upper course of the blocks
communicating with side voids of vertically adjacent blocks in the lower course,

the side voids of a block being defined between the head and body portions on
either side of the neck portion of the block.

9.  The retaining wall of claim 8 wherein the retaining wall is straight.
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10.  The retaining wall of claim 8 wherein the retaining wall is curved.

11.  The retaining wall of claim 8 wherein the retaining wall is serpentine.

12.  The retaining wall of claim 8 wherein the retaining wall is reinforced with rebar
and grout, a length of the rebar passing through the continuous cavity the rebar being

secured in the continuous cavity with the grout.

13.  The retaining wall of claim 8 wherein the retaining wall incorporates at least
one post extending into the continuous cavity and protruding from the upper course,

the at least one post being secured in the continuous cavity with grout.

14.  The retaining wall of claim 8 wherein the retaining wall incorporates a geogrid
tie-back disposed between the upper and lower courses, the geogrid tie-back having
apertures and being secured with at least one of the first and second pins passing

through the apertures thereof.

15.  The retaining wall of claim 9 wherein the retaining wall incorporates a pilaster

formed of a column of the blocks set forward from the remainder of the wall.

18



