. RSTUe3e_4 1, vp6Tw2' ~ J U L 2002 BREAKAWAY SUPPCRT PosT FaRiriddiang002
GUARDRAI L END TREATMENTS TECHNI CAL FI ELD OF THE | NVENT | ON The present
invention relates to highway ﬂmﬁmmmwmul tens having a guardrail nounted
on posts, and nore particul ar ail end treatnents designed to 5
meet applicable federal and state*®abety standards including but not
limted to crash worthiness requirenents. BACKGROUND OF SHE | NVENTI ON 10
Al ong nost hi ghways there are hazards which present substantial danger to
drivers and passengers of pgelkalkey istipitlTvebisel esrl eave the hi ghway. To

prevent accidents fronmyagufRAlvCheaR®RYUIINI ERONrgRWBMENDYardrail systens are
often provided along the side of the highway. Experience 15 has shown t hat

guardrails should be installed such that the end of a guardrail facing
oncomi ng traffic does not present another hazard nore dangerous than the
original hazard reqw r| ng [ nstal I at| on of the associated guardrail systens.
Early guattha 3. Section 20 at the end facing

onconing traffige §9€%Ehﬁeanlv@mqwnn&e\¢%mevsl €% hegAWB, BRakedaen the end of
t he guardrail causing extensive danmage to the vehicle and severe injury to

the drivetYah@msr NpEIBEnGefS2 AT addmB QBTG 68 £aSES, £RE FOAFdrai l

penetrat e&a?ti@ﬁlhﬂym Qof BaaRATINIRMS t32 G RMRAK! HSBEgQEdt ke vehicle
fatally injuring the driver and _passengers. Various g way guardrail
a

systens dife§uaPBEaFpPéRd fefezedennd ebééﬁeGéVéFéﬁ 8§ minimze the
14 JUL 200<-2uq@ngenuencges nesultllang o raaasa headnenesgpact between a
vehicle and the extrenme end of the associated guardrail. One exanpl e of

such end ¥2@utKBRE8tFnAcl udes tapering the ends of the associated guardrail
into the ground to 5 elimnate potential inpact with the extrene end of the
guardrail. O her types of end treatments include breakaway cable term nals
(BCT), veEACKERQUNBAQE: THE L VENI (VAT), the SENTRE end treatnent, and
brigakaway end A@BHI;”&\E%t( ﬁ'ﬂhwa%@ thdre 6% hakheakolnarnepd gemny nal
assenbly installed at one end of a guardrail facing oncomng traffic to

at t enuat eS@PFLABAY2ONIRRPEET TR tdﬁltvﬁéser‘?d‘doﬁatsﬁéngﬁélsdPél I"e%ﬁ§~te§ provi de
an effectjyergochanikt@ekedichQe! tﬁeV?Jl'gQ'J gbaCK‘OOBTK‘QVEh% aseQekai-ad roadway
after 15 a rail face inpact with the rail downstream fromthe end
termi nal B&5BnBl yehEgaRplesvérdsdehis atYrre&tUﬁé”ﬁ‘Félér EYSKEWS PFSU. S. Patent

4,928, 92& eptht bedvEdandeaih E&hreuégrdeTfomtm higRdyV. SgxBaterhe 078,
366 entitled Guardrail Extruger Ter m nal . Ig: RE end freatnent often

i A udes l'ha%eFP@EnthBFeaﬂé&\KﬂﬁaétléeISh@Pd-rddrb&l Iln§l§B|%éPfi Bo&shs tBRE frangi bl e
plastic contabpgrssf il b%@r‘&'rtafilsef'&@ti%%s orr%"bm%a%tr'a@%\ée@l'o@se nio%.

decel erated as the guardrail support posts rel ease or shear and the plastic
cont ai ner%r%ﬁﬁn§aﬁdB§§§rzgaélaédc&%&td@d‘geﬁ%lébltéaps thet eF ligddddded to

gui de an jgpachi ng\ﬁQQ'l?xbe 134R% 11NN & AHRCIaal8e 1 ¥ akdigdlara rA head- on
collision with a guardrai’l support post |located at the end of a guardrail
system me3YFESUBt | Ra¥AYl OMAG AR L myARamy afdRinchad TRe PERSEE T iQTar dr ai |
end 30 treat pRAt anaf Eﬁ@lh@cbﬁ@%nﬁ&% @y JEH{& br 83kaWaKeSURRYE- RG] S Whi ch
wi Il yield or shear upon i'npact by "a vehicle. Exanples of previously

avai | abl evoheakavapepases igpe leso@n itheuend pdt éhe Furg4rsis entitl ed

Col I apsi by 4 §sbhghway eHalk veClian@d WSt AL 9e6@Ad83% vl til§thry

to the driver and/or passengers. In some reported cases,

the guardrail penetrated directly into the passenger's
25 compartment of the vehicle fatally injuring the driver
and passengers.
Various highway guardrail systems and guardrail end

treatments have been developed to minimize the

*166166*




35 Quardrail End Term nal. Posts such as shown in the '515 LZ\AJNLUZIOOZOOZ
3 and the '824 Patents include a slip base with a top plate and a bottom

pl ate which are designed to not yield upon lateral inpact. Wen sufficient
axial inpact force is applied to the upper portion of the associ ated post,
the 5 top plate and the bottom pl ate Il slide relative to each other. If
a vehicle contacts the upper part of the post, the associated inpact forces
tend to produce a bendin ment fvvhi ch educe or el i}m nat e any sli pping
of the t OSSP SR IV ULS T TBOM AR € A BBECE0FRHFRer

install at ivehiefle md amepleaite chel @hidve ft Hdea d¥d ¢ DatpHayaarsitah 1as over

ti ghtening _of the associ ated nechani cal fasteners, .may prevent oper
functi oni M5 Sof "B ) SHEE. RahFESERRET SUPHE 43081 tPESEESG Shéwn i n

U. Si Pat let&tnd&, 5;053,1:3&6 agﬁbicEIaQ@dT@miaQ‘dE%&m Terds rwth?v\i;tbuﬂ;al Bbeakgway Post
Cabl.e Rel ease., oden breakaway suppor.t posts are frequent used to

rel asabl ¥ éﬁ%ﬁ\ér\%eglfa?rt&f’&illa er’%‘plarcgaf"’ﬂ'éﬁ‘t SrLaend”iﬁﬁ‘FIF“E")ngngf °rh(§%§ssoci at ed

guardrai | guSueltrasaodentheeaksypay SFPRAE Hasitmeienipeopgel y installed, 20
general ly perform satisfactorily to mnimze damage to an inpacting vehicle
during ei PRERKIWRY IC¥Pa€e Torpdr lsr (EHead-"GliTRack CERBIRATARY i npact of a
vehi cl e witleltma naaedevali eakawa g ENTREO i P aSHe stYe 9f | €AnHebrkh kaay
substanti al danage tQ t he adj acent soil. Renobving 25 portions of a broken
wooden po&fd rt(‘?rﬁil‘tlﬁ’é‘sgoi(PEiT%'often both time consunming and further danages
theosoi | . Ther gforigs, deeadenllr gakaway edP R AmiRNSt Sagkemblit,en installed in
hol | ow net al ﬁéiﬁgs, sonetines referred to as foundati on sl eeves, and/or

|

concrete 84 SSh&t eaf $698fke 2afpRireHd ond 2 OheI oPPABIENG0i | pl ates may

be attachegafgieach mRitahuskeewayt aehd-dieringmioviei thetheeakanay
characteri Btl cs of the associ ated wooden post. Such netal sleeves and/or

concrete FOENGRETGTSidr 8nFeltqt PYEINYd8x fenSife UtV @ i ABSBBRsERI ng to

install. relliredtUd v2BQ214 bh@Rt cRRLETheSiHEROSE Sl rokAWLIr aick@ys are
often installed next to a roadway with a breakable or rel easabl e

cohRect i of. TRér 3R 4PPRICtatiibhs thg cerer FidurkRWRBRLAAY BE&CPr GReded

adj acent tadt ke rrdadvay sWekb19 .t h@%%m?rle@)r@f holdis 8hal e¢khRaeh@m the
foundati on around the circunférence of the Various types of frangible

ol e.
or breakaBFé éé‘@t’f@ctii“oﬁsSnayaﬁénﬁoﬁnéé%&aﬁgﬁqih@%él fyagzAdagdrti ons of

the |ight ;R r SRR aBher, sPOSSIdE SPldHé 0886t @nthe 1RHObI ens
di scussed 10 are found in U S. Patent Application 09/074,496, filed My 7,
1998, ent CHREE Bricka &k traene Tgrmpgatl .f or H ghway Guardrail End Treatnents,

andoU. S. Provi si eialrrAPRhiiC atieaR 004G QL5 fid BBy 2961982 cgntitled A
Breakaway Metal Post for Hi gh way Guardrail End 15 Treatnents. These

sol ut i ons PE&G&al@eh sdgeduate rdgp ithsupraftte et Huepesésangddlgr e not

sati sfact gy gt ALLARIRRESS £ 1T LXATN SaklfddHUS Rheakawry ;support post
desi gns have not included reusable parts. For anot her exanple, previous

br eakaway Velipgdet igostecgdsirgisdhave the igws stk basuBPAAtCROSEGUI I e
ext ensi ve [gueaisy G UMY (CEnTHE LWENTION £ 0m L 00 bar G9RLAG G L My be
appreciated that a nee as arisen-for an apparatus for a breakaway support
252post  f grencompantes .gudr ¢edille tiseoddrerasipaiuded Sohigyhwey aguar drail
system whisaf Jlt s6heansl; and e dnatsable Jhan. preulioysdaskans. According
one formof to the present invention, this need is ne y such a breakaway
support post wh deadroinudes ldasionomngdathed bpthrdrail support post

located at the end of a guardrail system may result in

vaulting the impacting vehicle. Therefore, guardrail end

30 treatments often include one or more breakaway support

posts which will yield or shear upon impact by a vehicle.

Examples of previously available breakaway posts are

shown in U.S. Patent 4,784,515 entitled Collapsible

Highway Barrier, and U.S. Patent 4,607,824 entitled

35 Guardrail End Terminal. Posts such as shown in the '515



30 having an upper portion including a first upper end and a le'rélultozgpz
end, and a |lower portion including a second upper end and a second | ower
end. The second |lower end is insertable into the soil adjacent to a
roadway. The first lower end has a fir§t substantially vertical 35 surface
t hereon and the second upper end has a”second 24 ,J UL 2002 5
substantially vertical surface thereon. A first arrangenent attaches the

guardrail _ta the el.ongated body adjacent ta the first upper _end. A second
arr angerreﬁP%r St ak?%;} %@Jpqrbtss tHE HFer? £id P g\%@re ﬁd‘[tihoﬁs,%oé’nd’d]??%l easabl y
secures thaduppéotpant iphatd diiectel g ateed dnedy tgeneraliy lal igned with the

| oner portion of the elongated body,, wherein.the breaka support post
Wil ool SPCR TR [TMPAGS | Ddlitan ‘i%f’t%@“gtué‘r"dra  EMRAG WHEES T o i npact
with one epgldfed he atheacimkgurrttiain of lthel@skerd ated @lozite tdtes upper
portion of the.elongat bo relative to.the l.ower pqrti.on of the

el o%gat edtﬁ’gd)?.la‘f'ﬁe%?éiﬁg:ﬁkf gilortatr?d‘ér%lr‘?t%% r’?’d‘llgdé%lg%f i giatr}lvaﬁ d%having a
first opeearp anthea .seaddnd opaNidige: tdwdrteidusotiple, uppe rh@uairtg <t titie d
substantially vertical surface thereo A portiaon 15 of the third

subst ant i BPIS>¥7’V§ Ei (?élsoﬁ}raftfccg iMPARTS FOSEF Sa§ER s £ a PFEFSE of the first
subst ant i akhy ivier ogin ts wifiasre . makhedduckt opl atleminatecungd 1o dgiend i r st

| ower end Ey % | d. The secand .arrangenent further includes a second plate
having a Phi F e\ggé’ﬁﬁ Rg 2T &2 15ur'teh t&pé‘r}i’ienéo’ééof“h@#@ttﬁr'ouéﬁ,sand havi ng a
fouot h subsbasbedl linstentliglors Wi ate tthey eeateArRQikiiaR a@fo tdree fourth
substantially vertical surface is disposed agai nst portion of the second
subst ant i Ioltiéro\’ﬁe L&l SHIhE OfRF ﬁ@&?@“ﬁ%&t@fi §?‘§e€‘l§rsé’(§”ta(fec e second

upper endmbyhanwelad. fERe <3RGANd 2y Pt nits p@bﬁaeseqn@@jimmg tor the first
pl ate so tEat 1'1he irst opening.is aligned with the third opening, and the
second opEAPNGLt® B3SGred AwitdF A aYo OFpeRPRG. 1R BtV Sﬁ\%fbdﬂ’i on
ext ends t br.gugipattee tf isr, o B 3 hidtd raRRNI TGS e ~Ba@mlIROM BRI L 1ene f the
el ppgat ed bod%éi s 30 rotatabl e about the pivot pin portion relative to the

| oner por EFEA*GFahd i to Gt Ed BOIRASEA shear pin portion extends through

the second andwbeudlihh baRRNANES sUEDcHtePosRisN aR@r ttir@Ruienh tadapisgh t o shear
in response to_a force to all ow pivotal novenent of the upper portion 35

rel ative t£8 ERESP Yoo P Tardtifdiieid Sinfotrgehments4aRdy L 2002 6

portion. pbBetRionet offi *hROldd syt ittd k@ a3R8al 1R N speht Wt end in a strong
direction_approxi mately perpendicular to the plates. The support post
exhi bits BXRAERVAYCRIMPCAT RIigt Whed PFePSEddndnditeddti%n, there al so

20 generally perform satisfactorily to minimize damage to an
impacting vehicle during either a rail face impact or a
head-on impact. However, impact of a vehicle with a
wooden breakaway support post may often result in
substantial damage to the adjacent soil. Removing

25 portions of a broken wooden post from the soil is often
both time consuming and further damages the soil.
Therefore, wooden breakaway support posts are often
installed in hollow metal tubes, sometimes referred tc as
foundation sleeves, and/or concrete foundations. For

30 some applications, one or more soil plates may be
attached to each metal sleeve to further improve the
breakaway characteristics of the associated wooden post.
Such metal sleeves and/or concrete foundations are

relatively expensive and time consuming to install.



5 being a weak direction that is generally perpendicular to téé thUlan&UUZ
direction, wherein the support post exhibits a | ow nechanical strength in
the weak direction. According to a different formof the present invention,

a highway guardrail systemincludes an 10 el ongated guardrail. The hi ghway
guardrail system - further includes a dupport post having a strong
direction generally perpendicular to the guardrail, and a weak direction
generally parallel to the guardrail, wherein the support post exhibits a

hi gh nmechani cal Lsglrterpp¥es n sbgn heostsony dimédiamn,tearad atee lifpport post

exhi bi t s aﬂé’t‘!‘ﬂléﬂéﬁrﬂ%{%c@é étfcﬁé‘&l&&é'tﬂi%ﬁea""%%aq!arq%cetié’f‘ than in the

strong direction, e support po I ncl udes an el ongat ed body havi ng an
upper port¥oheasable |owsre poren on, Fehesporepppdritdadn disi e igRedntabl e into
the soil 2 j ace he ,hi y .gu i rther
i ncl udes aﬁo‘grgétjig <%Hngrpi r%a%ﬁre&ﬁd?%rgﬁﬁ?ggﬁ?nﬁ ﬁcg’%ﬁfafgraﬂﬁ Ei{rioél'kjhe
support postreslj@remrd datupper] entiog themupper fomdaniaf ateuslipport
post and a. %)ug“agngerlr et é)r?%igl dl )&arrqtoqi[smgl}qjett{eoypper_ 25 portion
in an uprig position Telative to e quer porti o, e coupling
arr ?_ngerr?nﬁrdgammlgp amgcggaetaéfa}bb@![?metgonfsomes bﬁ(é;lmct)rbame}pper y
portion i e i i n rees r per portion
in the We[';]l"-klli di?@c Slodr% zf{lo}cév%ersei nfai tnﬁ%)es% ﬁge pt?o)oieeS(? a %&%}eoe%(%’rted in the
weak direction Giech pos grkela esoliahoms ptedeher pinved eavepuhits ofsfeat ce, the
Cprihht “post 61 BRCFLI S T Tt SR BERERE IR sy Ykt arl
system furMdwer?, ndAfdesre icald @ Bbedbawvag HeftiarlstPoentd foowd i geeond end, and
a rel easable 2.4, 3. U L,2002 arrangenent .for, rel.easabl.y nai ntaining the
first end o?afgﬁf%ﬁﬂﬁqg}qf%ﬁﬁﬁ?ﬁﬁfalgﬁggpf§0n%59%hﬁﬁﬂ?%%)the post when the
Fpper[MUEAgpuifﬁfﬂbn$&9A%n6@€35PﬁflédoMEFeBatnm@Wx)dduiiknuH?Eorpip?_ard
or permttin e ir en e cable to npve. romthe initia
bosi L1 on R giere bR ET brf wEveLoRRaY FHBATHE Lt Cposi ti on. BRI EF
DESCRI PTI O &Xtridte HRAWNNGR 1€ Fot i énsohaveobpleet adaartsd afwht nchefr t he
present in.venti(gn(j and the aﬂngta es tgere f, yeference is now made to the
e e e e e poopany 1 e
raw ngs, tews \ pSe a préepatisc baeaMang s pwrtarpdésonetric
br oakauay SURBETT AU A% e pORe ar BF FRBUAL B8 ifor P 1F ULt Hance
br eakaway S r t ere i ance with
a_nt errbodi _rmningfe,t f‘p&'eggje;ﬁﬁ”ltbi'é‘a/)&d‘wh i ipnsuEbGle_Ep&sitfs c?ahﬁnj‘resrrﬁ't' A ké\fie dr awi ng t
Wi portions. broken a showi ng a side view o e breakaway suppor
b0l b I RIS P G e S ofix CEPEINE FA P Didhanat s & o i g

with portions broken away showing a rear view of the breakaway support post

of FI GURE % i N ':ts URri gEE \’pﬁﬂtl on; 25 FIGURE 4 is a schenmatic draw ng
simlar t - he breakaway support post rotating from

its upright posifdmnthe Ry S 18], POSI fh 9N bien sS4 thivree applied

to the breaka support post in one direction corres%ondi ng with an i npact
by a vehi cFeEW T FF oifd oA 1 #RPAESbEFateF GudtiRtaway support
25 post for mounting a guardrail thereon as part of a

highway guardrail system which is cheaper and more
reusable than previous designs. According one form of to
the present invention, this need is met by such a
breakaway support post which includes an elongated body

30 having an upper portion including a first upper end and a
first lower end, and a lower portion including a second
upper end and a second lower end. The second lower end
is insertable into the soil adjacent to a roadway. The
first lower end has a first substantially vertical

35 surface thereon and the second upper end has a second



FIGURE 5 is a schematic drawing with portions broken away shozvilmq]@[_rg@@%
view of a further enbodi nent of the support post of FIGURE 1 in an upri ght
posi tion; 2 4J UL 2002 8 FIGURE 64s a schematic drawing with portions
broken away showi ng a side view of the enbodi nent of the breakaway support
post FIGURE 5 in the upright position; FIGURE 7 is a schematic draw ng of

an expl odgeh W AW 1 10fy Lher & eaKa¥ay £aURPRRE RS 1A EH@RE S show ng only
an upper portion and ‘a |l ower portion thereof; and FIGJRE 8 is a schematic
draw ng v EFRIPFRMSHhS Brakees ahhg SRewAngiad teathe ekoodates hosakavay

SUPPOT { PAsts & FIQRE, S £ 5 DETAb b EDe RESORAP T GF 2 T J VRN ON The

preferred enbodi nents of the present invention and its advantages are best
under st 00ttt aRdferquRy v e weperdendi L owe rFPOURESS1- @n¢f t he dr awi ngs,

|1 whi ch o dd e M@l S L AL E8pLLKBoRRILA o) EBECh Ityat cachemmt | C
drawi ng show ng an isonetric vie th portions broken away of a hi ghway
guar dr ai b teanel® Havialg ened eakbhayhsuppoer pestie® Wit khe guardrail 16

nount ed t rﬁ?ar?: tp&gprq%_ee j t n i Q pr nt

i nventi oné.wRe eréropng t°0 Fl GURE”L@?ﬁebﬁlgaﬁ\f\ggggg%‘aaggﬁé{tl tprle)%stt grqnsi%o IS

typi cal | yresisitald ewhidl oifre hienpaige with Bhgheaproraida wheate iexpressl y
shown) adj.ac t.ex S r.event: vehi cl e (not
shown) f?éor% %g}éavcittﬁgﬂt.ﬂ{eiz%{s{o%%toeg gégh?g%ﬁgeg\gpb}l%g %g?f\i é)tjlal?drai | system
101@s pritvend I8y dediafreedrendippst abbetiiahond &hki ghwaygattednbadyt and a rai l
face inp ; vehj cl ‘;ié)yvr? f I d tr ment .
Var i ous taxyc;etple‘;“fstr18’1££| Stuoaﬁ:glreaiﬁeo end éég?gr%en% gm{_?{%t %?X%gg)?gtregs‘g%&q/s' ho?\%)te are

pr ef er ablseqaney iadah ntentdret émc bidgsaadfarst161kaei hgvamgori g rsrtaf f i c.
Exanpl es rdrajl sat.| for, S i he present
i nventi onégaerrg% h%\/\rﬁ ian%%gr{cgg%ﬁiﬁ?6?&%3%38%%‘%‘4’“’egnéng‘ra\gyltnﬁbtgor bi ng

Guar dr ai |tierdrisndstants.a P4t ere r 8bca] 988 rg28 cenhietreed - Gudy droaitii ofxt r uder

Teydri nal ;.a Ui R s : . ent 8,366 ent.i ardrai l
E%%nuder Ql*e?slnenélﬁ.lrgugshu%g%taar%ér_la%gpéngeg ?égtg rlns%fu 2‘%)?% e%& Sub tog(r%tdlogl |y
paral | el againsthe assddicat exf rivelwayrst. SubBanentiad 1§78erd6 cardt i t | ed

ool ey Sl Jurloe 8 sele Uecal 210 g et vhich
end by a weld. The second arrangement further includes a
second plate having a third opening and a fourth opening

20 therethrough, and having a fourth substantially vertical
surface thereon. A portion of the fourth substantially
vertical surface is disposed against a portion of the
second substantially vertical surface. The second plate
is secured to the second upper end by a weld. The second

25 plate is disposed adjacent to the first plate so that the
first opening is aligned with the third opening, and the
second opening is aligned with the fourth opening. A
pivot pin portion extends through the first and third
openings. The upper portion of the elongated body is

30 rotatable about the pivot pin portion relative to the
lower portion of the elongated body. A shear pin portion
extends through the second and fourth openings. The
shear pin portion is adapted to shear in response to a
force to allow pivotal movement of the upper portion

35 relative to the lower portion around the pivot pin



4,928, 928; 5,078, 366; and 9,678,166 are incorporated herein Bﬁln&U&[@Mﬂa
When this type of guardrail end treatnent is hit by a vehicle, the
guardrail will 10 normally rel ease froggthe associ at ed support post and
all ow the inpacting vehicle to pass behi nd downstream portions of the
associ ated guardrail. However, breakaway support posts i ncor porating
teachlngs of the pr an ntLon nay be us d uardrajl end

t r eat nent P6F fﬁ’guaﬁé?al sys V|ng°Ea i 5@%0?9 %eﬁb@-%%gt?%Png

char act er exttiecsd fior ahstass@cdaredtioadmpprandmanbny|perpdndebhbhe traffic.
The suppo st has a strong direction 21 and_a k direction 23. Wen
t he post £ %%ﬁ(ggaﬁffb a h%osﬁﬂﬁgﬁ P?Sﬁ]?ﬁ@lngBn% @#?%ctlon 21, the
post exhlbet&amﬂuqﬂlﬁen@a@tnalnsthengtbon@hdisbtomgndltﬁ@reomlﬁd is
orignted erpendlcula% %o the.guaﬁgrgil 16. Thui1 when thg g f |§ i npact ed
by & vehi 8F&"% % HE &% rShgSar 88t FBAT 215 (9GBATAS L KnBRT PRI ehf T e“P npact s
the face ehet Rehguitdeatidn, t RReposh mhblsnppaka pasacéxanpi 5§ andi ng,

and the vehicle §$%ﬂﬁ%ﬂj_redlrec ed, bac e road. The weak direction

23 is oriefitedS5: Bt RRY ﬁa}arEFF w9ﬁ5n £REPHSR-i's subjected to an
i mpact fron1thacmaﬁdrhgetbl@ndzsfethatpﬁstmebhlbhESpkewemechanlca
strength. .30 Thus, thg %ost S in??cted b%ta vghlcle in the weak

di rection §§QP§déﬁha§i LANYRE GRAFEFRIL npYBLE™ ARCERAEBF 2T he guardrail),

t heoporti edodigatthel ppsdrdhailis rsubsha@hwapl yuabaveil h§ygtli@rbmd vvl | | yield,
So as to VO|E§Preseqfiqg a_substantial barrier to the vehic¢

~Br ef er abl YULE BT Ei dnSYPPPRE BBSE GRVRERgefi BEFONI %lﬁeﬁttpﬁ 200Z to

in order @anmrrallmﬂ@éigﬁémgc@iat:heoi gracyuhgdvehi¢cl endndowéde air. One or
nor e suppgrt posts 18 are freferabl |ncorgorated into the res ectlve

guar dr ai | SéRE SO AFREER bysﬂﬁgﬁéxFFaFPy REnPHAZEr dahagB B A  vehi cl e

during a Bﬁ@d'SQI@)pdﬁlaCéog\tt@xlﬁbﬁlgﬁdaoﬁl@Haﬁlabﬁbhléﬁlf§-@fé‘ﬂg@ﬁ09m ng
trafflc The nunber of , Eort posts 18 and the gt guardrail 16 may

belvari edtBEpSFFNG HREthCRssBRFafRE FHRARAY, PPﬁ ﬁéﬁb?ﬂt%dfacent to the

r oadway lQow@quwéd)&dwéal seténgtRf iR ghvayeduandeattisystgah 10
anticipated v-ahicle traffic on the aSSOCIated roadway, and the sel ected

guar dr ai | CBRd Strendrett e a&i oM s c@BdeBhE aF BPPPA trBPEL dfaf e Br @Akanay

support pesbhght oM IdosgchselNganghgpp gya§d&allbn1§nau<§lDgwa;ralI face
inpact or 15 front inpact with guardrail 16 to redirect an inpacting

vehi cl e bREK tdifo ﬁﬁéaa%%%%Fa?%ﬁt%BadﬁayngSﬁﬁESFFaﬁbgténﬂ% WRel s9teld or

bugkl e duphRg @dteads on FHRAGA “ﬂt@héhﬁlsﬁda9fgQH§89£§l|s}§t@hth0Ut causi ng
excessi ve danage to an |npact|ngpveh|c e’ 20" Various techniques which are

wel | knowhuirshetre iqyal v@dgs bansatrarhéner aryangé@eﬁé fastarraehéngr eakavay

support pegk 1lRa ﬂB%Ei@'BQ HP@nsEBﬁoE¥pE09E 39jlaceqprdibi @RSugpdrot her
factors aSSOCIated w th the roadway and the hazard requiring I nstallation

of respectnde of5 HigyHRpeHuRPBEAPR ofstBfm $OPPPSE RAAY APl Rcations, the
br eakavay -8URAAHg ROSEa éeﬂ@ﬂtb§o§'9@&¥dg9'¥%Qa&ﬂ&98£9ﬁe59bbe95'ng an

appropriately sizZed hydraulic and/of pneuimatic d esult, the
br éakawayPOEpE@n igbsAn 18PREGhbePeastipnr sRBedd ver 6m £he é@Wﬁru5|ng an 30

appropri abely j¢Zed L as, hﬁghﬁﬁ:éhﬁg@m%tpw 'v'x?&%c gkeaEQE many

appl i cations, the breakawa be satis used to i nst al
guardralIrﬁ@kﬁﬁ&ﬂﬁﬁut©ofancagsgsﬁated pOa&%@y“@P@thPrth@nusé éhenet al

foundati ogitufes £ OLDELAt ¥RER ©b ROSLaboWedund LAStak! abbap

porticn in the weak direction, and wherein in response to
30 a force exerted in the weak direction which is greater
than a predetermined amount of force, the coupling
arrangement will permit the upper portion to move away
from the upright position relative to the lower portion.
The highway guardrail system further includes a cable

35 having a first end and a second end, and a releasable



35 systens such as concrete with a steel slip base support. Zﬁ :EgL}ggp%a
2002 11 U. S. Patent 5,503,495, entitled Thrie-Beam Term nal Wth €a y

Post Cabl e Rel ease, shows one exanple of a breakaway support post with this
type of foundation. Support posts 18 mak be fabricated fromvarious 5 types
of steel alloys or other materials with the desired strength and/or
breakaway characteristics apEroprlate for the respective hi ghway guardrai
system 1C. 2FBRNEBRBNAPHPFCcELIBASALAYDREARERADIBAUPRRE t LHBRE $AoPPorati ng
teachi ngs metasbpée%nanl EM@BEhan%XtQ%ﬂf 9@{&@9&@% roRe 19 5€r ami ¢
materials or a mxture of ceramc and netal alloys which are sonetines
referred tWeR ERPnBPBErREPEELPAgLBoipI EHREURright ReHHBI®N post 18 incl udes
an upper posiiopye6candnha hewet B@EE&BH 48aWeb o @FRi PE VRS athy coupled by a
rot at abl e coupling nmechani sm 29. Bot h the upper and | ower portions 26
and 28 ar estJf%*aem%eaﬁsthqfh@abbseﬁOp@pmeoﬁwzﬁ Rem Ude® Bnithdge 31 and a
flange 33,544 1H; 8nWeRe 36+ 8Xt §PHLRT Q?Eﬂ%ﬁnm50§§1aJ§f flapogese 31 and 33 are
general ly paraIIeI to the guard ralF he web 36 1s generally

per pendi cHRFLIght thestFdAges 20 31 and 33 and the guardrail 16. The fl anges
31 and 33 have substantially vertical surfaces 38 and 41, respectively, on
the sides thereof OllOSIte the S|des to which the web 36 is coupled. The

r ot at abl e Eolipl i G- RBEREAVE ddgsNbour nmetal plates 71, 83, 98, and
251111 and thr egobokt 8126, o286 - 8Ndobi3ts e T AECHENI 54N 29 ¢ o @t abl y
couples t he uppe? port?on 58 % € ﬁe Fome?tpor%ggn 28. Iﬁgt%e descri bed
enbodlnEntlnY%@tu%@era&ﬂdthémeﬂvaotﬁgsﬁstﬁéraﬂﬂ,ZBEﬁ%N%HQQei%am%Wgeﬁeral

| - shaped q&&@@ sgcthons AL LE t f lig the 30 upper
portion 26 coul d have aocr%5£H§e2¥?g¥e&hgéﬁéggﬁg stan?%al?@ different from
the cross-aerivnptoenthéthonee porompang8ngForaekegpl ein twiel tbper portion
20 may Do AN 1 PEERe N LE LOEChOREE 1 ROLELAEEABYL 08 B NOLLAUL L S0l | O
cylindrical post, or a hollow or solid square”3 or sone ot her shape.
z 15~ W20o0ed2Wihe poneiopsrbrokef8aiwayl ades !alcjmmmgegw&@m@llh fl ange 48,
with a we t e I d.4

substantlgﬁfy %ﬁr??gi s%r §§§§a§§9 HgggrE s?%e S|§%a§ %gégggo%posite to
t he sides maumtedhi therdenweb 8¢cosdeoopl edthTae éhbodiosed® ahdtd8 are
general ly l vardrail 16 and are generally aligned in
horizontmégﬁé%é i%%geﬁﬁfﬁgthe fl anges 31 and 33, respectively. The web 51
is generally perpeVREcdl &8 &osthembtangdsadbnandi g8, pandi ¢is genekah| y

al igned i h a c NS W t : - 1,

hlg%May ggg%%¥a$$é599 g %BE?SB% oy&%?ﬁ gg?%gg%%? %éég?ﬁégéggﬁtmelve (12y
gauge typéiﬁﬁﬂﬂrbj1n15tSFoprsghE ppplitd¢ations, a thrie beam guardrail may
be satisfactori dg her f dr d nd

non- f ol ded, nay%%Ggggtls%%c?o?lygﬁagg é??ﬁyﬁﬁ %&Aaﬁa§g£gg%g%o§?e§ost 18
cf the preseny sheebbgoa.r&he upperoporheobra@skawayl sefesonn ppperoénd 58

and a lo The, | ower tion.28 includes an upper end 20 63 and a
| ower engﬁ%%fu Eb#oéﬂ éESfBPﬁ%8§E|BPSE FO8f f set
25 FIGURE 4 is a schematic drawing similar to FIGURE 3,

but showing the breakaway support post rotating from its
upright position to an angled position in response to a
force applied to the breakaway support post in one
direction corresponding with an impact by a vehicle with
30 one end of the associated guardrail;
FIGURE 5 is a schematic drawing with portions broken
away showing a rear view of a further embodiment of the

support post of FIGURE 1 in an upright position;



bet ween the guardrail 16 and the support post 18. The bl ock %é iJsULiMy
coupled to the guardrail 16 and the support post 18. A clearer
under standi ng of the present invention is 25 gained by considering FlI GURES
1 and 2 together. FIGURE 2 is a schema8ic drawing with portions broken away
showi ng a side view of the breakaway support post 18 of FIGURE 1 in its
upright position. Referring to FIGURES 1 and 2, the flat netal plate 30 71
has si des whi cHFEHIURE Ubsitsart issiHgmateire idedwisug fates perandn?6 bamdens of a
general ly anayl alg sh e pl 71 ] r.Qrizontally spaced
cylindri céﬁv}%&{)em nglg{gma ﬁ?%ﬁ%@rﬁ ﬁtrhoe&g%"q%s Ji‘)ir‘i:{vvl‘%n|£\rll\,8|’—sl E%%I?QE 2). The plate
71 furthebigsdankes sudparst pedge FIGURRI & isectomel 3Brédhe O sitthenfii rst edge
79 facing gener rd the 2.~ J 2002 13_directi of .an expected
i npact in the V\ﬁa%(% [ %"Ssl Sh Sﬂ},enﬁtelcseéc%o%lw ne%lg%%86nf aci %ﬁgggné’rléalwl y away
from t he diff edtd direafkawey exypeetred doytacin | FLGORE weakhdwiegt ool y23n The
plate 71 furthrer c!r ciloundeasaa C an"}c er 821: isohno iPeSfl_:I gBUgES 3-4) disposed
bet ween a ‘Béttome ge an ad owk rerpdbr%l onof -t hie® 2etoid edge BO of the
plate 71. I n t EQIRCIDsed seeddimmeiic ddwwichand ethegbendsnat banwkamgl e of
45 with respect .t o .each of the bottog d and t he second edge 80 qof plate
71. The plaz‘i‘rt@aé/ ff?wsmcﬁ saborseeacf i"deé’géﬁf?sft%etgﬁberes?}b%‘f%ﬁtF‘gppﬁr\?}eg’toisgalo(%surface
38 of the HI®MRE énd 61 and is fixedly secured to the |ower end 61 by a weld
(”To illustrated). The plate 71 is disposed against the | ower end 61 such
that” a portion of the substantially vertical surface 76 overlaps a portion
of 15 t he DEIFSHIF i I QR MVEEITIONC & INVERBL I dMe extent of the overl ap
bet ween the plate 71 d the | ower. end 61 be seen _in.greater detail in
FLGURE 2. As marld GHEE SHEe, ST UM Y neRRaRFSATES AROFAGES™ hr oe
addi ti onalana attes £8;arhgeanc rfkl besthasmieXs t dseebaddefieanrdngplhatwes are
each substantially identical ate 71, _but are each described bel ow for
pur poses df* &S éjteetr‘?égs.tol'ﬁettq?%pgs r?e"taaIOpr’%T% BBaKLBIS / gdRe LGP
reatsangul ari kshapeneyl hase fides Whileh peecsubstantial ly vertical surfaces
86 and 88. The 3 .includes two, 25 horjzontally spaced cylindrical
openi ngs 91 ancfpljég}%esh é‘t%raoﬁgﬁ%e(“?}fdv% i B R RER Y n?hénpllz?to\é‘%lﬁrt her
i ncl udes & ifdw stitafigemiidbrs ENEh edgey dhea fhighwadggulaeinag lgeneral |y
toward the direction of an expected inpact in the vveig di.rection 23, the

n

second edgd S g 37 Geleraiieakaip rHRR et dPPEEL 60" e expect ed

i mpact i ngeraeak dig eduiie LI helhom| &t ea SSotdahber wiikdl wdes a chanfer 96
(al so shown in FI GURES 3-4) disposed between a top_edge and an _upper

portd on ofMARA ISP ledde HF43RN It eeBE OThe BRARETERY & it LY

agai nst the uMemn B3O A rdiKhiis Jyesh Y1 secyr edptieatihg uppalaland 63 by a
wel d 2 ~r.J UL Z002 14q(not-_|llustrated). The upper end of plate 83 is
di sposed &AEMPARFT A HIIHTIORE ERABRY pllBPE PEPIESHAt t he

cylindri calhcagpnidigfacchtand &l i al | gied, e gpdetBe yC¥hiondni aa) openings 81
and 93 are aligned. A portion of 5 the substantially vertical surface 88

renote fr @RS Ve digspddd ShEWenfr e bep¥iPRoA NG A Sithntial Iy

vents cal suidrafesy T Jheddat metal plate 98 is of a generally rectangul ar
shape and has sides formng substantially _ ,
Guardrail system 10 is primarily designed and

installed along a highway to withstand a rail face impact
from a vehicle downstream from an associated end
treatment. Various types of guardrail end treatments (not
30 expressly shown) are preferably provided at the end of
guardrail 16 facing oncoming traffic. Examples of
guardrail end treatments satisfactory for use with the
present invention are shown in U.S. Patent 4,655,434
entitled Energy Absorbing Guardrail Terminal; U.S. Patent
35 4,928,928 entitled Guardrail Extruder Terminal; and U.S.



10 vertical surfaces 101 and 103. The plate 98 includes two h2rl| ﬂ)UIl.aIZOf]Z
spaced cylindrical ope n-ngs 106 and 108 t heret hrough (shown in FI GURE 2).
The plate 98 further includes a first edge and a second edge, the first
edge facing generally toward the direction of an expected 15 inpact in the
weak direction 23, and the second edge facing generally away fromthe
direction of the expected inpact in the weak direction 23. The plate 98

further i Rérgags>althadferephdtlsAofH) reizsids & IretdRen’ @ Botibm edge and a

| oner porgueR ghatlifaSECORE edagtRbnthe cRlralR A& arteari@te 98 is
di sposed agai nSt _the lower end 61 and is fixedly secured to the | ower end

61 by a weRdaihdt-Yithsthratdfocaapert redR % he bibst2Hi¢™ Iy verti cal

surface 1@3¢h8, dssposed: a8l BebeaRd 10V eldARST UMW LN Ofe bhensubst antial |y
vertical surface 41. 25 The flat netal plate 111 is of a generally
recPangul BPOYRaped et Fasl spads CrRAEMEHCMISUIS Fa%as yawAY tixA surfaces
113 and 11@e IEEo@lé%é 1134 @g&ude EWo phrdgntaldgs spaged cylindrica
openi ngs 118 and eret r oug ?s hown in FI'GUR E%g The plate 111
further 36, Pﬁ@b%@%& %r@7$s$5669éndné é7§eé6ﬁﬁfe&géHQQRPQﬁq%ﬁdedge faci ng
gener al | ynkoua dod e £l £&6LL 0N @ﬂeﬁntﬁ&eeege% JPafla ddid e ygak direction
the second edge facing general fromthe direction of the
expected twpatrenh %hehMEaRYdﬁré@hi@heZSthFh@HmﬁﬂR?thwlkhrther i ncl udes
3518 chamhetnbnol shovie b SpRSEHoDELURRE o3 dOR S ANLAN ~,J UL
2002 15 upper portion of the second edge of the plate I11. The plate 111 is
di sposed a aPHsEh¢rkﬂﬁﬁﬁﬁ#n@nﬁehscaﬁdtpsPﬁﬁﬁe&%ﬁ%ﬂﬁnﬁQﬂP%Qfﬁme upper end
63 by wel o£n95n§hc9mheAa995&f,99e8f ghlga34hst, a“ f’erﬁfe%{e}&é&”ace 116
is 5 di sposed agai nst and overlaps a”portion of t e su stant y verti cal
surface 56UPFRE pPates DBCanpolaliagetenshdsas afj ddentpraeemver|ap each
ot her so 3 h nigs 1 d rﬁgﬂpl s 108
and 121 a?g g %gﬁ%gﬂs% h%éggeﬁ?ﬂaségg, §f?H¥%Q3'aﬁ§p%f%Q§5e coaX|aI and
ar &3di spogedrdraskrsystemehasetsnadsatyes achar vt csertemgyhar@o@@gés of the
plates 71 1 r e l. %ng B1l, 93, 108, and 121
are coaX|aF§ gfhgn s;oégﬁ €ﬁ§sg%g¥§l¥ﬁeE??F§t e ges than to the second
15 edges ent@hep@¢e¢e%eﬂnclestr98£land 111, respectlvely Referring to

FI GURE 2, a pi 6, ends rqu openi ngs
78, 91, 106, aﬁﬁéﬁ@éﬁg%}?h%g%sﬁa?gsh%?,98%%3‘? déglglélk&}%héepg{’t/%fébolt 126
rotatablyweehpﬁese¢h£omla3e 88hen the pba&eLﬁlsuhﬂﬁdﬂbdrﬂppﬁmle 98 to the
pl ate 111, e 0, e g i hgs 81 and
93§?n thelg a?gsggTQa%%e8§§‘§5§UQ?EE%QS%§a? O%¥&¥§% exten plﬁro‘%gh t he
cylindri caigbprecngsid®B8 sndetg@tihin The muﬂQﬁgS§lnﬂntﬂQﬂ.ZHTmﬁshear bol ts

128 and 131. rtically ali wth a neral ly
par al | el g%lghge%|€g¥§% %%giﬁ%g # e%g e % Igﬂ%8f2 re ea§§%1y secures the
pl at es 71taadp83taga|nmpaceédtbyearaeaumdmahxnvﬂemfsnroﬂ@edsheetl@mlt 131
releasabl % rgs % 1§§h ﬁg i%%‘gac e%g%évgfrgggtlona

novenent . ear have a anet er smal |l er than
théSdianegeardtaihe,ptMetpbsttwiIﬁ réma ipi vott dod tard®6s basd andeasnd 33 and

threads 1 A 138. gages t.he thre 36 t,0 secur he t bolt 126
agai nst aggal ﬁgyéh%nYlff r?ﬁérSSEﬁdﬁ% 6%3095§’di g%édang+%§8 The
head 133 weaﬁlapneedlagazaslsthLenzed padtdl DX d 6elsebgtandrally vertica

sur face 8 | at e, 83. The 38 is dis 0S€ ainst th
Suborant s BrRD bBE, Padh o8 subdSelt B0 A AAREOS AR Rt B 1 ¢ 128 has
a head 14alaedt1bneaas 1H3. pdsnukexh4b iengdges mdrhddi @atisstrength.

30 Thus, when the post is impacted by a vehicle in the weak
direction 23 (such as when the vehicle impacts the end of
the guardrail), the portion of the post that is
substantially above the ground will yield, so as to avoid
presenting a substantial barrier to the vehicle.

35 Preferably, the upper portion of the post will deflect,



5 143 to secure the shear bolt 128 agai nst axial novenment w t%*nuﬂlﬂa 2002
openings 81 and 93. The head 141 is disposed agai nst the substantially
vertical surface 86 on the plate 83. The nut 146 is di sposed against the
substantially vertical surface 76 on t plate 71. The 10 shear bolt 131
has a head 148 and threads 151. A nut 153 engages the threads |51 to secure
t he shear bolt cil.31 agai nst, axi all, venment_wi.thin the openi r}],s 108 and 121.
The head 48 §E9YF shBsBd " dgHiafstt it L aft at PRASRYRY 4 ace 101 of
the plate 98co Miee nwir153 i s 15 di sposed agai nst the substantially vertical
surface 116 of Cghe $I ate 111. Dedpendi n on]t he |l ength of the | ower end 66
and the type of°"80i P¥cBRdiSt iSHRPC =t pﬂclﬁ(l'zﬂi e TFEHI2REE 123 may be

att acged tmdd@dm\eiéden?t%tsm a&é@cﬁr}ﬁiﬁlcbﬁﬂr@%w%ra}g t‘fﬂ’e@lﬂntcciahﬁ fl aﬂges
46 and 48._ As result i ncreasi ng e length of the |ower, end 66, the
Use o thES oI PHaREEa13Y by 1ok DETBER e, 2 FIRFE S § & e hemmt | ¢
draning widaast| anpagroan e NI Sudare 1 evs ofediie br cakauy
support post , 0 inits upright position. IS a
schemat i ¢ YYRMME sFRRELA o IJ'TIh@JF?E1 ,e’*gt?d‘\?vi Rpe™ &%%%ﬁ%)%ﬁ&% post
18 rotati ngerddtindhegupiidght 1A 9N g e e HSseOSid I @b Heesponse to
a force applied in the weak direction 23, In the upright 30 position, the

post 18 i ST IgHteNi ER2ENE Yupfdre BGEaTsh a5 dfeiiet at 9 v e ctGadnsdar | y

al iigned widdydihei d@wehspanllia@l o ofl hitdhvaanad s Posi t i Hpstdhe oypper
portion 26 has rotated due to an |rH),act fromthe weak directjon 23 and
forms an &Mt e¥FBC R0 & G o1 idTsoBiated rqadyay, 2002 17

An al ter nafri/ e TDOsll BBRE G250 @i ddte Rirpakave/ e dPPOrds ROSScukd f FIGURE 1
is shown in FIGJRES 5, 6 and 7. Only the differences between these posts

are descriifg®h nRUSPAFE BEItew L 5 Tesfadaaly SR BURESS 55 afd 61 1a rel easabl e

coupl ing assAHd 1y 2ddchetkalbdllnd Gauplies ddie dpper-and #overRardd Qs 26 and
28 of the post, and includes four netal plates 213, 216, 218, and 221, and
f odr® bol t £ Lmpachogitinguasdraid Réf &9 i FRAY S H QIRESBRCtENGNd 7, the

flat metal, il Yacknehudesr batdomadge 233and. 2 Siskeadge 236, the

side edge facing generally away fromthe direction b]‘ an expected inpac~ in
the weak difr étithilory P8ldaRTi ReiGkied e R 37 Herdson oVRwE I tdnd Ndway from
the directdRn off hpatBea@APeR! G dHRACT AL HlP Medks fiy&tdpye23o and in

particul ar extends at an angle of 45 with respect to each of the bottom
edge 233 afd iMRAactHegey§8123@- and thus at an angle of 45 with xespect to

a yweytical ref araepf@ugh%@cqua%%erwrggeﬁ Q% 2615 Mbvsrhewpcmegfat%%o

position. The plate 213 further incl s a cylindrical opening 2
t her et hr oY dfd w2 Skafegtionddivcalsade das st rpstia Wi spus der¢3kawsy i ncl i ned edge

237 (FI QU T 2 j i | ti 26 h
( @Eqp@ortf *’gt?%gl:atlg, gége%ﬂnﬁogggoq,a%%%égﬁft eelr portion suc

that a portion o e plate 213 ove upper 25 portion

26 and i s gandidiiorecandd otderthd agmers pered e P&l byl Bh vidhel {asstiway
i |lustrat f - i t t - d the |
illustrated)y che ©x58%4H ‘}ethle:ﬁvgerugsﬁﬂflné’%f%éf 6&%%%% an e lower

portion 26 may be seen in greater det at netal plate
21@Mas a hjertway | gua sdraddulsars t3n sithpe FR avan 2 18pp hitadesn s wahe

7y The pltareS AR FERERT s R e 7 e O P S st he
si de edge M5l fugimg genep@ropmivene fy cquzd ydeztl bm afdfdwe expect ed
| mpact Tn e RAK: S8 Eect i L 20 A 0] Ao I HINDS s lgjsl Hides
post 18 may be easily removed from the soil using an
30 appropriately sized crane or other type of pulling tool.
For many applications, the breakaway post 18 may be
satisfactorily used to install guardrail 16 adjacent to
an associated roadway without the use of metal foundation
tubes or other types of post-to-ground installation

35 systems such as concrete with a steel slip base support.



248 di sposed between the top edge 244 and the side edge 255. ZT‘r'leJH‘Iaerqu
248 extends at an angle of 45 degrees with respect to the top and side
edges 244 and 245. The plate 216 is diﬁposed agai nst the | ower portion 28
such 5 that a portion of the plate 21&‘;L overlaps a portion of the |ower
portion 28 and is fixedly secured to the |lower portion 28 by a weld (not
illustrated). An.,upper focpl at e . | S0l spased jacent over | aps
t he Iowerﬁ'e%ld é?tﬁpgtes’%%gi’?el%%@eté)?égeg ?%haﬁlﬁo%zea@y?gﬁ I;I%(I%élJ W(:){%é]ni ngs 10
238 and 2BBeakewalyi dloet, Gabd & IR Feeoesss stdiwsanmhe lkeagpllendifi eal openi ng 246
are align The _extent af overl ap.het ween t pl at 16 and the | ower
portion 2§9%%’§388355‘§ ao%tg&?g%tterw%&% 3 Y]Fyapsesgrckfgf)flgﬁg\ﬁngf)ﬁ'Fl GURE 6. 15
The coupling aSsepbinr 2bbtisndlSudes tbeo fadditdaoreal filoat esar2@8sand 221 as

sh in FIGURE 6. Pl at.e 8 Js substantially simlar, t I . , and

pl ate 221 guBSt gr?te%all Iaé&sﬁyr?i %4 b eﬁrl ﬁ%et%rf@.lswﬁvﬁéhsgggi ?%%é%léé t he

pl at e 218stnehgdés aad2® rcricadaweal obyaeraaie Xt isismebaropaithe Eplri ndri cal
openi ng 2t;_3}§eang a %%r{ivc Ii.nglri cal J85€ss 2553 %iiem I ar t9 theorgcess 241. The
plate 221 P Act Gd8S “two hgrligza'ﬁtyalq 37' éig:gég‘d cyﬁ i r%lrli cal 86ers1| rﬁ‘gs 256 and 258

simlar tapphéceayliondri @albrepdraways s24pcand 4G, inesppotravehy. 25 Referring
to FI GURE%‘G‘,:1 1é\he oper%i n%s 238 an 243 ar.e coaxi al, tfhE ggegi ng r%51 and 256
are coaxi af - aniché r §8Es O LEAE ind YIRS &ﬁéhinﬁad' 556 ar&*tesaxtart “fhe

ofdeni ng 2derampenmage2idl sr ecess mikkurand i ecaseni2bandr meeath spaced
horizontal* in tge irection 23 fromg%oeni régsErSO 243, 256, 238, and 251,
respecti v %‘?yﬁe?’ FEing o 5B S5 TEAE 6 ED 59 §i%d CEEPEES291 is general Iy
L- shaped i n crrefezedhigoncalmd GURE Udeshreaupprendsa ¢gl indiineals openi ng

t her et hrough (not shown). ; e strut 291 has 1%.fi r?h end 693 di sposed

adj acent $heUBPEEePSE P8 48d 36U dPMETeRR eng t 2B&1t 226 which

2 ~J U LpQQQQ?leﬁ&bQEﬂ%dt b@oughgﬂa&(?mué ruﬂdplaJngome]phagiisﬁ QPe strutd291.
T strut_ 291 rther has econd end .296, .oppos) romthe first en

293 *coudtetit bha FRPEReRCUSORE SS9 SR vt S50 FEI%8 dt ends
through tiheamyli ndhieC @lppe ropetitid 46 dntludangageahbe vt Antiha recess

291. The her pLyot holt 228 extends thyrou the cylindric openi ng 246,
t he openiﬁ a?ﬂethﬁ'sVﬁGP EQTFbaﬁ & {§%§Wﬁ39htkﬁ@'re@g§s 253. The

pi vot boIfSaxR%ésaBﬂl 3%81 aelea&?sqeeml i1aly wddrigagh tgt Rae. gﬂ:@rﬁh@ﬁ&heaL bol t
223 exten t hr oug cylindrical. .openings 238 and 29 The ot her shear
o t 231 181 i FAF P6 Do réat shgeresse L ReAREn Cdadn tenihey FiadaRSa)

ofENi ngs 2#3aA80d3353Andlt@es healrd¥@litis 1223 antk 23knaks genanal BB vertically
aligned with and parallel to the 15 pivot_ bolts 226 and 228. The shear bolt
223 1 el eaR@bPySLBEGRES itrd YpIVaTdd OB SUTFF atRs aAfaidfist ‘Lel ati ve pivot al
noverment i&spaetdiveasti o taRd ik Sherrddt toppdkitel easablinesecw es the

pl ates 218 and 221 against relative pivotal novenment in one direction. The

shear 20 YoltR 5b8 #RP 2% isace® -a it tErdie 6PUPHARSt he di anet er

of the pixethbalitm 226 iard w423 fHi Rietell Roldte2G1hag33 headagll and
threads 263. A nut 266 engages the threads 263 to secure the pivat bolt 226

ada nst akt al 2RBvERERE PAES Ve & thfSreSiEttl i 290 FeEhaRis™ 4@ 216, and

strut 291rofheaBily 2RiJ1W hdle SRPEEDIMNE & I8 Pknagaioketr rel ative
novenent to the past 210. Simlar to pivot bolt 226, the pivot bolt 229 has
h

a head 26B°5R#°PhrEads 127 thea dRACDILE b RIBRRAINGE t HEadOPETL & secure the

pi vot bol {5¢@B g%%itrﬁ)tnsa)@@lan%p mwttxél@éxﬁé/?etr@rrallatze%h%&oand 221.
The shear bolt 223 has a head 276 and threads 278. A nut 281 engages the

threads 29B8°6&-Se€tie®n he Afteanafolwel2n3 frmi yate BARHL CRVOMt WK hin the
OpgRi NgS 2380 aNG2A%.0SIY IR SRR, ROl s 225 Shak Rk 1231 i ncl udes a
head 283 ahd 35"threads 286. A nut 288 engages the threads 286 to secure

substantially different from the cross-section of the

lower portion 28. For example, the upper portion 26 may

be an I-beam, while the lower portion 28 may be a hollow

or solid cylindrical post, or a hollow or solid square

35 post, or some other shape.



2 ~r J UL 2002 20 the shear bolt 231 agai nst axial novenent Z\btdiUﬂ_t

openi ngs 251 and 256. FIGURE 8 is a schematic drawing with portions broken
away showi ng a rear view oz the breakawgy support post 5 210 of FIGURE 5
following a rel ease of the coupling asSenbly 211. Referring to FI GURES 5
and 8, a cable 303 and a rel easabl e cabl e coupling nmechani sm 301 are shown.

The rel easabl e phi ]l 01 _i.rcludes chor-p e_306 and a
nut 308. The cagﬁg %89%6g%§2398?”g§1 ngggﬁggyao anﬁ%t{@ %ﬁénaard nmet al
cabl es. Thélanghod8pl atieh3@6web alf katendiiakh pleatweecsf tthegener @hey

rect angul ar., sh . 1 kD ngho | a n apert.ure therethrou (not
shown) . Asf%%BaggiﬁgF%@%REQSFa?ﬁeggﬁgggpggﬁéﬁg g%%ﬁ%?%%ﬂ%% ?écagsggsed
agai nst thend55bkower tered sodeshéhappef pppbisine2@o THhe aicdes pbate 306 may

al so.overl ap.the, |l gwer,pertign 2 r .be in_s ot her, appropriate | ocation
mﬁthsrespeEBlFo Fh% 335p§}tl%og?ggiﬁé'Thgnga§ﬁ§n§€§ ﬁgg.£b$iéétgéﬁd portion
311 and a g8nsesbdhy padapdeli on thet gsheumpidt 1& rmenbterenglendhelidgcond end

portion is_coupled,to the high .quardrail system 10..at a logation renote
from the fPFSEn8RA BoPFFGRODEAL L HSSRBBAPIERED (hE (4R BRd" poPLfon 311

i ncl udes a3shr eadpdcstivdl1312. Thhewebbbe fur ghak raldywgesr@énditlesicbl e
portion 313 a a tin art 31 The mating part .316 couples.the flexible
portion 31§°tgg?h£T?HPSgd§a §P§d§§12?n?hésf9?§Fﬁ£ﬂ%%ﬂﬁ%ﬁ?§%§linextends

t hrpogh t hroapeohtad dfirekeiansheithl ahe 306 amd further extends away from
the anchor plate 3 en_t he upper _a l,ower 30 rtions 26 and 28. The
cabl e 303 engaggg ?ﬁ88§§3ﬁ36?1BﬁvagﬁﬁPﬂrgg?é néﬁﬁiéwﬁqéﬁgﬁaes RE"web 51, or
further extend antgpiieadt deepappbepni avelranner )awayudd onypde anchor plate

306. The first end. portion of the cable 311 is fixedly secured against
wi t hdr awal IRPEAFEhe gSeni ﬁﬁ*i ROME 23RP ija’éé@?leat%g‘%necﬁb‘?arﬁl ate 306 by

the nut 308uwbiebitngagedet betibreadedistuds3d2. Trdy eajpa@yogupport post

18 FI GURES 1-4. operate s.follows. In the upright position of the upper
5p gtion QBaEéF 'B%Ptghgoﬁﬁﬁgraﬁ anBWEPEEGPUigﬁg’gﬁaand 28 are
general |y patakEettoThe ycauphi RgtAEERanbg@ailwahe o tthepappen speEt i on 26
fron1rotatigg relative to the |lower portion 28 around the pivot bolt 126.

e

When a vehFRFePFRPEREs 1PNENGUSRdrai|l system 10 with sufficient 10 force

fromthe weak drhechpper2dorthenshearnbohbet28nWiidpdie shgasedaly a
s-Eissors-|like interaction of the plates 71 and 83, and the shear bolt 1.31

will be sheabFgd BYdséilssorde| LtRECFNPErELPPoR Boft HM IRt YBPERdSTE1. The

pi ved bol t 6326ndogs1BQlkrf @nk ddri ng bheckMeactRemause doe e Bir¥akebol t
126 has a dianeter |arge enough to avoid failure, and in gartlcular has a
| arger di aRBtEReRhhRet A¥adrafet et CopnEhENghEaPPOAT PAB Bhd 132e Once the

shear boltgibakl 68t he ¥BR@W1POELLENedO tW kher QiirRiaNaY {6 oghlihenknpacting
vehi cl e about the pivot bolt 126. The 20 openi'ngs 81 and 93 (shown in
FI GURE 9) 8HBPPRE BPS&’i tds 108 and 121 (not shown in FI GURE 9) nove out of

alignment as thg dpBEreROLhHARs2EnHOMA! 8% tHRAF &se? AMdeRBion is
25 gained by considering FIGURES 1 and 2 together. FIGURE 2
is a schematic drawing with portions broken away showing
a side view of the breakaway support post 18 of FIGURE 1
in its upright position.
Referring to FIGURES 1 and 2, the flat metal plate
30 71 has sides which are substantially vertical surfaces 73
and 76 and is of a generally rectangular shape. The
plate 71 includes two horizontally spaced cylindrical
openings 78 and 81 therethrough (shown in FIGURE 2). The
plate 71 further includes a first edge 79 and a second

35 edge 80, the first edge 79 facing generally toward the



all ow the upper portion 26 to rotate while avoi ding engagerrenQ ‘prULe 2992
plates 71, 83, 98, and 111 with the 25 webs 36 and 51 and the flanges s
33, 46, and 48. The rotation of the ugl er portion 26 will collapse the
guardrail 16 and protect the occupants-of the inpacting vehicle from being
i npal ed on the guardrail 16. The further enbodi nrent of the breakaway
support post 30 shown as 210 in F] GURES 5-8 operates as .follows. In the
upri ght pd&HEF oM Vs R r?’iﬂe@jlﬁél HPaHe Mppere aifekoRer FEritiods 126 and

28 are gengidldecond aldg .8 AT 10w denhddd3URE Swayheranchore pl ate 306 is
di sposed agai nst, t he u%er portion 26 when the upper portion 26 is in the
35 upri ghtTPoFtUh, o add'q HEREHISE IFPIE et ntBF nBFaknderection 5 y L 2002

22 tensiore3 Thenanshode pliat@ e opeidlried G Sekaheethg2cakhewd03 nagai nst
relative gverrent W th respect to the support post 210. The rel easabl e

coupl i ng y T &4 ghdeFHRsIer RATTYR ©28980288par 2C¥Er om t he

| ower por tgt Zéh i 3 MasEPEER D deorsre di die peakedinect zantl3. Wen a
vehicl e ig.acts théa breakaway support post 210 with sufficient force in the
weak di recty Tt oEEd (9Rb oIt ZNRIT X PRAP A TbF s APIL6r &5 i ke

interact i o ofwite Agat ap 2hErant 2He Mk dheeaheannaokhe23l will be

sheared by scissors-like interaction of the plates 218 and 221. The pivot

bol ts 226 SffPPREWE fHR FhaiRlads ity (1 kbt brcads8itRESFAvot bolts 226

and 228 haueatnsh aifR! ud08 ieNAugdr il dsdafbhyee3sand, the 15
particul ar, have a dianeter |arger than the dianmeter of the shear bolts 223
and 231. OfMER RS HIarWhIiss THxedng SEFRIRa £ 9 aFP8dLOWETuSPEr SPorti on 26

Wil typi ga) |y o Mot (o ts Ml st yaboutn & hey iy oy 1belst 81326 sapd 228, and
then physically separate fromthe | ower portion 28 20 (FIGURE 8). As shown
i n FI GURE 33§ Heauprate p&nd & 20 ghyidiatald ywlEpaPRt 85 £A6m t he | ower

portion 2&dda A0chon plalg 1306 s it dongeloweeusgd RY pbh@ idppelr portion
26.. Thus, the anchor plate 306 is able to nove avvaﬁbfromthe 25 anchor
é

pl dt%e' s i Mg Ul dangigtl yTives tigide st afend? - pl so6ens P&l &8€ed from

the upper QAT & Jdth G @130 1B ARP dHLeLbRePOURIMEL! Rk BRI Ni Ng
coupled to the anchor plate. The present invention provides a nunber of

t echni cal SRFadvarREfeer dedaddeHn &diYREal2 advantage is the capability of

the support posts truritiiQrdd RYRONGR (UdE ddPRELnahidnvehi cle at the end
of a guardrail. Yielding in response to the inpact by the vehicle results

in a decr ededSaride st addikdpnad dakset®3 of 28 heasdd vdhi-cl &heAsot her
advant age drsrddaadihe At gel@ls A &ach 5ibst#nti8499% identical

to plate 71, but are each described below for purposes of
completeness. The flat metal plate 83 has a generally
rectangular shape and has sides which are substantially
vertical surfaces 86 and 88. The plate 83 includes two
25 horizontally spaced cylindrical openings 91 and 83
therethrough (shown in FIGURE 2). The plate 83 further
includes a first edge and a second edge, the first edge
facing generally toward the direction of an expected
impact in the weak direction 23, the second edge facing
30 generally away from the direction of the expected impact
in the weak direction 23. The plate 83 further includes a
chamfer 96 (also shown in FIGURES 3-4) disposed between a
top edge and an upper portion of the second edge of the
plate 83. The plate 83 is disposed against the upper end
33 63 and is fixedly secured to the upper end 63 by a weld



23 can be fabricated rapidly and inexpensively. A further ad t i at
the plates are wel ded onto standard | beans, which all ows the%pggﬁr %Q)QZ]
to be nade easily and cheaply. l\/breove]L t he pivot and shear bolts nmay be 5
comerci ally avail abl e conponents, whi h al so reduces the overall cost of
manuf acturing the post. Further cost savings are realized by reusing the
upper and | ower. portions after_.an inpact y en&a ci ng,only.the shear

o ts. 1 Rpe IHEER LR R | i e ot btate e Dn ot per
portion aadfjdbdenshand bolkirdareedthio® beweepindedf pluwteo?l savimgs are
realized reusj ng_the.l ower portion. en. a cable is present, a sinple
and i nexpensi &t ‘?ﬁ'ﬁfar]rg °§relfhlr{b%§reﬁ§ ?r\élg]pé]]ov?d%aafbg?%(?ai A Mhd of the
cabl e untéylamdiipact opeainsys 81d drod tderedd sblgase. t he podcodn tdfe cabl e
so that it _can nove freely. Further, a sinple,and inexpensive, arrangenent
o brovi dRF LR BBF HECaT AT hor i1 D18 HRATES of EABMES {1 om o

| ower portiofs fdlsposed aajiageact .t 4 oot omeo £ntiosli seins t draisi delen
illustrated and 1_20 de?cri be‘:% in detail, it should be understood that
various cHanges® sUBEERESt iPorts, and alterations can be made therein without
departing fromidefssepretfall el resehtid nvend i @dneforlexanpl e, al t hough

t he di scl osed support post is | - bea a_square s ort_po wth a

ol | ow 25 SErARES Lokl SRARUSTH 11T eRthet SR ChHartfiss CetbbiT 1t ons. and
a]ICI@Lnat ISt BE£] s S OLReSS lll\og }/&ﬁdlouff deﬁm$i;}51?aéém tilil@cstpdiéé ttwnd scope
of the present invention, as_define the foll ow cl ai 30 243U
L 2002 24 EEN RRBCES %l%&“g?bégav%e%ﬁb%r?g%oﬁdﬁge mounting a
guar dr ai |tKdwes @oro@gh Pakhowin arhi giwewe Qi drend Systeneonpriisd Ng: an

el ongat ed, bodMaw ng_an upper porcg)l on including a fi rs%_ u Eer end and a
first | owstCEMES ahdt ATFEWESTForat D i $RFRA nglsde seltldhd hﬁg réeH and a

second | omedi @fldyeh&LaseGORGWOMNEr L1881 0d havd iR O OeikpétOdd f or .
installation adjacent to a_roadway, d the first |lower end having a first

an t he
subst ant i M3V ek i BAP YEAKaCE G9ferkdm ahd 3R SRR oTRCEPPe?IIRd having a

second su‘@@ém{ i gdhyrvent %&Jaf%ﬁ@fﬁetﬁ@eﬂﬁﬁ’é‘étiérﬂ sé£ "ERBSe kP& @dd achi ng
the guardrail to the el ongated body adj acent to the first upper end; and
second nedMR2grin okheabrg ke Sl e Hgl emel Jipplhe sk TOWRE PeFEhehs, and for

rel easablj, SBcadd N ERm#RRET (R 100w 0f dDEpst0Nasd ee bRy BERESRI |y
aligned with the lower portion of the el ongated body, wherein the breakaway

support pide ind @ edPyeraboifigmcel i Hpacteaprth ¢HE gohr BPRI PLaE® ached to

they suppogd ., Popte anta phene rl@%iié%&éd%c%é‘ir%‘@ &gl pbwthecgyagdrail system
i ncorporating the supsort post will tend 1o rotate the upper_portion of the

el ongat eBHOAS rki xefd¥ 66 Ed dvertieriowar oend hel ePy¥ngaretdbody, wherein

the second,peans) h oetydes) .a fA (rf%rtpi@ﬁeof‘aﬁ’ﬂmégs@bﬂéﬁﬁi&’l’@?i ng and a
second openi ng therethrough, and having a third substantially verti cal

surface t¥Rrebral aspsEaicen 193 tire dhspesedbagahnstl apdvererEaPs stirf ace
bei ng di kN a o j ubstantiakhy vertical
surface,sgg%%@g%lgg??rgglems%’tge ﬂbﬁhngé]éié aé%ji?%a?hg 1%ll‘?lrst | oner end by a
we?¥d; a secondlpd afbakavietrdla plate bpeningofind genreuaihyopening
t her et hr Vi f t u tj y t] sHeface t hereon, a
portion gj‘fy@?%aeﬁ#\gﬁ??hggg get aagﬁ arP‘?fl %%???c%?gguﬁ!g%eggg%ﬁg éifLspo§ed agai nst
a portionveftitel sesofdacesbstiahtamd| Y1¢ertToal psateéatd]l dhelsdednd pl ate
bei ng secur . . I e d a bei ng
o s ca 5oy S REI0T LIRS DUV Fol el ggoeRnCaliol 21001 10
with the tie reit bpenghg,( sdvadv it hien SETGWRE openi nfhesphbtgnédlwEuhthde fourth
OP§HI Y. jncludes a first edge and a second edge, the first edge

facing generally toward the direction of an expected

impact in the weak direction 23, the second edge facing

generally away from the direction of the expected impact

in the weak direction 23. The plate 111 further includes

35 a chamfer (not shown) disposed between a top edge and an



a pivot pin portion extending through the first and third opgp'ngzl Eiﬁb
upper portion of the el ongated body being rotatable about th %i L

portion relative to the | ower portion ? t he el ongat ed body; and 243U
L 2002 25 a shear pin having a shear pirn portion extending through the
second and fourth openings, the shear pin portion being adapted to shear in
response to a force to allo i vot al .nobvenment the upp portion relative
to the | oW8PFoRIom At ol dggﬁesﬁFSBF ﬁpﬁepSthgﬁ,piﬁégpﬁiﬁt pt B€portion
and the sheartepilllpard idhspxseddagginstatier apgedi eaat 6ONaAPpPLOXi mat el y
per pendi cul.ar to the plates erein the support post, exhibits a high
nechani ca l§?Fé%mﬁ??¢??%etgtggﬁguBP?EC?Pgngethérgezgi2505 WK Hi rect i on
that is ganepaldiyvrpespetick cshiastantibel st vergidanleeurdacewheseis the
TheSr cak ARy SERIh A= A BFS CPAFRLAPS ucPBERIPROF! FBF moans. | ncl udes
The~br eak ; erer e-fi means includes a
El gck dihspglseeil?b%tiyﬂﬂrytmftgﬁ@adrahkffaad ble uma@rpmetégo?s 05?]& hE%)E! ongat ed
ody, the _bloc ei ng, coupled to the first upper end an urt her being
couni el 't BEERE LG 1031 e bl BUR PUFRLAG Boht SFAFCoPPsEr betiBen Che
guar drai | opadiblyes Womkevayl B8Ippeet apO§hed3. aflie theealsanaygsuppert post of
Claiml mhe&e& t he ugsfr and | ower portions each conprise: a respective
| -beam tABY pdafiFhaAA e web with the web of the I-beam of the upper
poLdi on being gerelcldnids gned sifhibbe wal ofist heel cbermaDfadde | over
portion; the gﬁbs ext:Egéggfenerajly vertically and generally_.
per pendi cBF&r éFFﬁE*S | £0 ahdet ABRCPPHesREEalRP UFPHERE WEVF S a pair
of flangesdgtkaelfedHe WRPOSs tB1 i ges 98, t hadweh1t heeepbcwitdr pne flange

havi ng th§ first substﬁ&?ially vertical surface thereon and the other
fl ange havlfigOPREEME subst ahPf al #Hdverti BEF SGRKAEE ERerdth. 4. The

breakawaydssppeeld RAss&d €& ate 1fivber eigethenbihr ¢b 8Rd seeondl pl ates each
and a second_edge he first_edge faC|ng%generaIIy t oward

haﬁg a first edgg t d

a UPrectiBAISF &F SAFedtAF$Tmakt ot A8  weBR dittecFrSRechhrtte second
edge facing gererfaldnirmyeyo frpoukbexdi segiiven gbithe2expretgds i mpact in the
weak direction, wherein the first plate further includes a chanfer disposed
bet ween atBePrEam &dfe ahideR? arbiadrbgat pBEPLBASOf 8t hélsetbhd @0ge

thereof, and whekelen gihersecrnd ghat ggf uphher1hncl wdespavshagber di sposed
between a_top edge thereof and an upper portion of the second edge 2 ~J
UL 200Z 26t ReresrblheAmrbheershpePhgtpodPt Fontlesplerat 71 heaiper
popbi on oththgialtengat ad body gRyceoiate ral ahi¥e heitherponerep@Lti on of
the el ongated body free of engagenent of the second and first plates with
the upper “RRAUBSWEN STt} ordrieebperenieny. 88, arde 98r akaayPEipport post
of Aaimi; tHuther, i nclpdingarashifih,gubstant bakbyquerhi&@gn surdace on a
side of the_upper portion opposite the side having the first substantially
vertical SHttBEEIRIsionensub3thP8i andylodrincshesaipraes 8k andide of the
| ower poriion oppesidiedhesids hewingqt hg1sgeandepubaiaptially vertical
surface; a third plate having fifth and sixth opénings therethrough, and
hatPng a ¥evEAERldubsildaned [yivlerendaprsugraesathyr eaRaliehoteiBheof the
sevent h sybgbanbiald i 2er tifgd §Hé%?cﬁo.‘?‘é' ﬁ!@gdﬁ@@%%bi‘gabé‘é&réé‘e fifth
substantially vertical surface, and the third plate beinhg secured to the
first | oneheeRdamesa Weland 883 oagehnptarelrskvagrosasarnadnd ei ghth

openi ngs L B¢g oug i nighg bant.i % i cal surface
t hereon, a p%ﬁ%?gn o?nFﬂggg?g tﬁgégbégan?%gﬁﬁggéé?t%%gkkéar?g%e bei ng

di sposed Rgarest Ihargd xkhl sapainati aplgtivet rodetdonkacuovehentourth plate
bekpg sec d t n p , ot th bei ng

di 890sed g Aoeme TR Faray arad 39, RaeR AEVE: p ATamBthE oRaPLEr D 0% i
t he seventhappéhienglimmetéde sfxtheopémbhgbiod tallkgned with the eighth

openi ng, and t Y i, ribon_further ex di_n I h fifth and
sevent h openingge?&HShQ?s??gggiggrgéfiSnEegﬁdaégsgggnggggggﬁ %?ﬁ‘having
shear pi nAponti a3 Sedreyaljeryg theoupbetie 336t koaneceirghtheopénbtgs in the
strong difectiqn, the further. shear pin portion being adapted shear in
response PSES 32ﬁu591f%ﬁ?oﬁfb?goPanWﬁQEnﬂﬁF%&P gﬁ@ 8868&“88r§ on rel ative
to3tbhe | oger por,i erharoldd theepheat PR REr Wieposed Blaihseakpeay support
post of Claim5 wherein the third and fourth plates each have a first edge
and a second edge, the first edge facing generally toward the direction of
an expected inpact in the weak direction, and the second edge facing
generally away fromthe direction of the expected inpact in the weak
direction, wherein the third plate further includes a chanfer disposed

bet ween a bottom edge thereof and a | ower portion of the second edge
thereof, and wherein the fourth plate further includes a



2 4 J UL 2002 27 chanfer disposed between a top edge thereoz agﬂJEn er
portion of the second edge thereof, the chanfers being posit én oZﬁﬁﬁt

t he upper portion of the el ongated bO(Eé may rotate relative to the | ower
portion of the el ongated body free of “engagenent between the fourth and
third plates and the upper and | ower portions, respectively. 7. The

br eakaway suppart .pqst of aimb, \gherei the first, .se d, ird, and
fourth pl gygag@ggtgﬁaggl rviesrglacam att Iagteesgn(?r\/\ﬁg‘lgeip aécaec(ﬁ%(;’f t#géfi rst,
second, thutdldRdifsouritsipadeat esgyafimstthehei sabsdentdn lilynerest deadnd an out er
side, wherein_the.inner sides .of t first, second, .thir and fourth

pl at es, rgé‘ﬁggf:ievélog’, Olnntsﬁklfdeoltaﬁee Eﬁi'rd,rrifeoﬁ SR g’é’\}(gnt]hz,q3 ath%s e?ght h

subst anti akby dit iacal thurdaared 4 .espeauitvaldy, eand gielse whd erhsedésof the
first plate_having a portion.dispos , acent to _a.partion of the inner
Si dg of tﬁlg 353803%%’1‘% &?‘eaﬁdlea?:ggjf’ﬁgoﬁglgf atgﬁ‘énis%né'?‘l &dénoo‘ferf'?]%Et hi rd

pl at e bei pgtdiiapased opdinderyd 810 aado@Bt.i orhef hiehe autierisidlespdseédie fourth
pl ate. 8. The breakaway, support .post of .G aimb5, wherein the first and
second shégﬁlﬁﬁﬁs%gﬁee %@-S%ﬁ%l,al d Vi ttéffd&i 7 U8 &t rs?né”}ji&é%ti on, each of
t he shear ppiamne B3Vvi nTha 3ent 1016 iy el spekeds agaiastegprcti ve shear pin
portions. 9, The hreakaway support post qf Cl aim8, wherejn the first and
second shé&PsﬁiaH§l§ﬁ Yeé(%td' (1 i ﬁéVIngt eh@d‘d’taﬁe} e eﬁa,e and
threads athaaroppesi iglemds ancthdarcliudi agdt waredds Wiilch eachuengsge the
threads of a respectivye one, of. the shear bolts, and wherei e first and
second sh&8P2f6Ft E?‘é’aéﬁ‘r A% & i é"ﬁets@f:%ﬁaltﬁ"@r SSﬁé‘r’f Qodi%&e:%gr of the

pi vot pinagaihs@naxi@l Tos dieaak aanisupper bppashgef 1@dsaiand, 1nberein the

first opening.is defined i art by a recess provided i, n edge of one of
the' pl o eahe] A’ Fieencusll B 2 IB068 o Sh oS URE G e Sghiat dr 1 | ¢ hor 6on
als part gbgagtﬂbﬁm\/\@mm@redrmll oy hempe arer i98:.n9-The Aut 153 hszooz 28 an
el pngat ed body havi ng .an upper portion and a | ower portion, t pper

pofgli on of1ERESE oﬁ‘@gtlé‘&tb&'g&f' ﬁé\ﬂsﬁj‘“élﬁilgé’t VRS PHe § c%oﬁ?on of the
el ongat edobodyiehgviar@ ai1gecond end which may be installed adjacent to a
roadway; first _neans for attaching the guardrail adjacent to the first end
of the upper pBFPieé?ﬁ;ln&nd’“sé&?nd-%éﬁsOgthteotl&f”&EI Po R i 4%t RR®upper and

| ower por t:'ggesofa@,@iflorcorn@i&qm,y_as?ﬁuﬁ:brlqﬂyh%fugm_rl RArdd &8 0p3t he
el ongat ed od\é generally aligned with the | ower portion of the el ongated
body, wheR@¥nPenhé tisrchieshayP HWEFoSNANOI6 SPediSsttor §%5$NFace i npact

Wb a guandivairh1gt tradhed HeO AN EUPRG’ hnkogls,. and whersjun @ncgnpact with
one end of the guardrail will tend to rotate the upper portion of the

el ongat ed1p§dFaFengt ithe tEnItd IFndhepdriiegn eal ke dhthgdi®dobol)e wherein

the secondoiBaps aitkG Udes ma, fddsSthPlAl@icypl ed to the upper portion, the
first plate havin irst opening and second openi ng therethrough; a

second pl ate c§&§%§% I3o itshe |EmaFGit idgﬁ,‘”itnh'le Wi Eo P It R ®S hAFPKENa t hird
gpeni ng apg¢agy LauitihoReYdNE Lhhetdy %Qh,bz%a%waif%&gpw@ bbgst 1pl ate
ei ng di sposéd adjacent to a portion of the second plate, so that the first
and>t hi r doép&RCHS dr draliitgheatbrirthtt ess&domd FIEURSurd hidp@nings are
aligned; schematic drawing similar to FIGURE 3, showing the

breakaway support post 18 rotating from the upright

position to the angled position in response to a force

applied in the weak direction 23. 1In the upright

30 position, the post 18 is upright with the upper portion

26 generally rectilinearly aligned with the lower portion

28. In the angled position, the upper portion 26 has

rotated due to an impact from the weak direction 23 and

forms an angle with respect to the lower portion 28.



a pivot bolt extending through the first and third openings; ﬁhgﬂphbgqgg
extendi ng through the second and fourth openi ngs and bei ng ad r
in response to a force to aIIOM/pivot?H novenent of the upper portion
relative to the | ower portion around the pivot bolt; the shear bolt having
a dianmeter less than the dianmeter of the pivot bolt; the pivot bolt and the
shear bolt extegndi I3 SN Is i a | berpendicular to

t he guardrail,%%hgggfﬁqkﬁé %u%@%?ﬁl%%§? 2Qﬁigﬁigﬁg?ﬁ%§%¥ﬁeci ni cal strength
in the stsopgoditr eoisitord;8 add FEREREuppdst sposm HayiFiFEEREwak, dfreedi on
general | y-per i cul.ar,. r LGt ﬁ/ggetr in-{he support post
exhibits g’lo&ﬁggc%gﬁigék%g%ggﬁg%hgggwgﬁé &ggﬁﬂ%irectfdﬂ? 2 ~J UL 2002
29 12. Thdelscgdkaday nsygparitl pesowef Caim 11, further including: a third
pl ate coupl ed : r i n si-de .0 i o fihstipkate, the
t hi :Sd pl ate ha&%r%qgl?\l%??ﬁ gg%ﬁ?ﬁg gné‘%g gi’xtahp%gzénalt%g it]%er e\tlﬁr%)u h; a
fourth pl assecbdpl €d it aothéabdweroppleisohen vppsirdeansppbsiee t he second

pl ate, the fauyr l-at.e hawyi e h ni, g eni ng
Pher of hr ofgh e B, s et B BT, A e e e e "t 0
portion oblehesf @dBth 2iléat @180 thdt 2RRe &Nt i carrd EMeht 2 dpeh? hgs are

al i gned aaggthgnai?%q and ei ghth openings are aligned, and the pivot bolt
further exfedding fhrough the fifth and seventh openings in the strong

di iécti on; andRefkurtimgr toh&AGUBBSt Sextbendinglg & hrtdigght tae mékeh and ei ghth
openi ngs i € ,Styr irecti e ar, hol t s, hei 0z a%]a ith each
other, thSEP&?tﬁZP gﬁ%&§d§§|% §§6F%§ gﬁﬁga 3%t%gﬁggﬁﬁ%gh%n%§§%rg%§% at an
opposi te éhe, sang kedgeudiangng tenelred lyuawatyhd fam tther aiteehgagi of t he
threads of the further, shear . hol he . further .sheay, bolf_hayi di anet er
| ess t hanaphgngagrtfgt%erlm(?fa“t‘hégpitbgt kﬁglkt ,%larr(?é:ttlhoen 1‘62{13& heém sﬁéﬁ?gﬁgﬁ bei ng
adapt ed t edgkedi’7i f acespansewhadd yf ande ava yalflrom pihvot@l reoveaoenbfof the
upper portiaon relative.to_the.lower partiaon_arqund t piyvot.holt. 13. The
brggkawayttg)ﬁp|§(}){rptectﬁgs?{3 8P aith s " ea%eidr%réaacg:hloo ‘e %%‘?s%g second,

t hi rd andpfatithlplratesehdst her annahgde af 4dfewisidessmean oot er side,
the outer side of the.first plate vi_n port.i on di spo. adjacent to a
portion of 3¢ eoi(%nr“—r%‘re go&éo& %fjﬁg gg?o E%pl%gtee,maaﬁed eaé(%egr??gh %#‘gt he i nner
si de of théaushirtdapl arelleeiofig4di’°sposbdradpacenta @ avgpuricah of the outer
side of the_fourth plate. 14. The breakaway support ,ost of. im13,

wher ei n arﬁégéeSFet%@eﬂi§gF ngfri§°5%§ﬁgséé§éﬁfd€én ?ou?ﬁégogter si de of
t he0secongopliatien .andheherleice 21l0utfuengag nodihrasessa ofyihedpivel bolt is
di sposed adj acent the outer side of the third plate..15. The Preakaway
suppor t p8§’lten&flgdzéi%mtf‘f,r%§9élﬁh 3 Hedd s(?imlfyf]ilrrg‘%r]o?a% h’éegﬁgﬁr%gl ts is
di sposed adjspesed tie tdhe dut@ineddedale RB sETBURDI Bt e, Mherplata nut

i tive threads of the first of the shear bolts is_di d
i acent Lo RS GUrEo WGt oo i SPRSROE Vel 1 S RBakU8F 3 second

of the sheartholnt f :HH $11e2ed 2ad] ac@nilaps a portion of the upper
25 portion 26 and is fixedly secured to the upper portion 26
by a weld (not illustrated). The extent of the overlap
between the plate 213 and the lower portion 26 may be
seen in greater detail in FIGURE 6.
The flat metal plate 216 has a generally rectangular
30 shape. Plate 216 includes two horizontally spaced
cylindrical openings 243 and 246 therethrough (FIGURE 7).
The plate 216 further includes a top edge 244 and a side
edge 245, the side edge 245 facing generally away from
the direction of the expected impact in the weak

35 direction 23. The plate 216 further includes a chamfer



Z ~ JUL 2002 30 the outer side of the third plate, and whergin a nu
engagi ng respective threads of the second of the shear boItiﬁigﬂdLséﬂ@Zd
adj acent to the inner side of the fouri? pl ate. 16. The breakaway support
post of Claim 12 wherein the shear bolt®and the pivot bolt are generally
vertically aligned with each other and wherein the first and second pl ates
each have fi,rst edge, facing togward the wea iregtipn and a second edge
faci ng amégsf?bﬁPPﬁggwaﬁi%ﬁ c %n?o?hﬁdg?véﬁ baPﬁ bgﬁnﬁlgfsﬁgggd cl oser
to the seebhd elpge ehahlfemp/ZEettendsoathenf ahgleedgedbheegakesand
wherein the_shear bolts are disposed,closer to the first e than to the
second edﬁét$h5?38F9t1?9 ﬁ?ghK%ﬂ%yséaﬁpSFgeBogﬁ40?“612?%f16&%Further

i ncl udi ngpaateéer st 6chantids pdi sspDsagh bes veeRealbettopoedgenand aukawer
portion of the second edge of the firs | at e, ;and a second chantfer

di sposed {)}éf‘g\e%npar 68“e%gfe%§f?d pi‘r?ﬁ%pé}gp%’?%ﬁpﬁf at R8* é88n8%e5§8 of the
5ﬁconfl pl Bbe((ajr';)bgrclﬂaﬁf emss dri rngsI p@.ﬁkéh@pesﬁaﬁlrébatot bﬁe_umﬁeléfrpoLti on of

t he el ongat ed, bo rotate relative to the | ower_portion of t

el ongat eﬁ%ﬁ%%ré@%& Bn¥sdcheito bet %ﬁtFﬁEegéconﬁBaHapFFr §t“dp|°§t es and
the upperpaate! pwer i poBkisPRSed esPRSEéNe] ¥nd18vethepbr eBkadawegsuppart post
of Caim1l], ﬁheregn the_first opening is a receii aroviged i n.an edge of
one of thefpPatke. 218, (RIMUGHwR arbhrar| tR§sEEm REVHEAGLaRPEPGAYSL ed
guapdrai | 2B®ushed29p arpl wnalgried of asappRet rpesss 2@NPahai Bge at | east one
support post, K having_a straong direction generally perpendicular to the
guardraiI?yéhﬂdélﬁgékoﬂﬁﬂ%ﬂﬁc%ﬁ%é%%ﬁa?gygﬁﬁgalIgﬁetSXFﬁétgﬁgr& g, =

wherein tggesURPObEtResh @ Riltsca M ghafBCHARI Caliest pERELEBNI N8t he strong
direction, and the support post exhibits a | ower nechani ¢al stren%th in the

weak di r FBRY oRet AERNI ANt RE AT FIF ¢ et 1Bn2SaREIRR&CBUPPEFt FFGRECoNpri ses
an el ongaged body having an upper portion and a |ower portion, the | ower

portion having a configuration for_installation adjacent to a roadway;
nmeads for attatRPn§OERé1GFarFSAMPLLY £hé L0FpBRESpEYP adpacdrnado an upper

end of the)spper2per khan20f e SUPPRr inPPSEURE 8.~ B1Kck 2002331 coupling
nmeans for releasab%g retaining the ugper Eortlon in_an upright position
rel ati ve $¥PERRNEHALL YpSLMIdRT the RbaPEI A4S e8RS RAGILRg24lgidat er

resi stanceuborfQEC8319X8NEEd 0N ddep Upper 2pgrtion in the strong direction
than to forces exerted on the upper portion in the weak direction whereby a

force exerted NArehspeal ifialdoti ophahPéptes24BednetueRainaa predet er mi ned

ampygnt Of -y 01 £@rMehh BEEMilng B URPEH: PREL £BNLhE BYYEnAVRY AR Om the upri ght
position relative to the |ower portion; a cable havi ng_a first end and a
[

second en@Penhdgnddfsangr ar dlastisabl yndniaedi ArAGSEhESPi F3MidAd 6P the cable
in an initjhgl poskkigqyrel Ao/ & 1 L h?wO%CMaest BRoURBEA 2Bthi1ay IS in

the upright position relative to ower portion and for permtting the
first endspgCefecrabndricadovareiviydsrahbt AR APBi GEMBA3It iten tfen t he
upper porti,en gg)a far taﬁu 49bh 6POSLELER: 19@1 yThe hi ghway
guardrai | gys?%ﬁ?o CP?%%%&%E ere?ﬁatggécozgangtﬁeang permts the upper
poEfi on tBephysivgl kp SIFAIRE & f rinet pendngs Bft eod 343t B&eupper portion
noves away th pr -r%ogi i ONn | 3k iV o] Lgwer, rdjeon. 21. The
hi ghway gugéé?g}r g;r}gt 8:%%2‘%1 ai in%goaglgr ?E'gr gé%rrﬁ%??ilﬁg’aaga | e ér el easi ng
means, wheeeeast Bdlcablkde the expgmigngedné arkowsarhelcabléet epaniaidfreely in

rel ati on 594t NEoURRRY 33! MRLe POT b 012U LBEAsS I AOR AL, the upper

portion from
spaced horizontally in the direction 23 from openings

30 243, 256, 238, and 251, respectively.

Referring to FIGURES 5 and 6, a rigid strut 291 is
generally L-shaped in cross-section and includes near one
end a cylindrical opening therethrough {(not shown). The
strut 291 has a first end 293 disposed adjacent the plate

35 216 and coupled thereto by the pivot bolt 226 which



| ower portion. 22. The hi ghway guardrail systemof C aim 21, er'PeJU'-HZQGZ
cabl e rel easi ng neans includes an anchor plate having the cable coupled
thereto, the anchor pl ate engagi ng theigsupport post and bei ng di sposed

adj acent to the upper portion when the upper portion is in the upright
position. 23. The highway guardrail systemof C aim 22, wherein the anchor

Pl ate has ALARE W& TSI Qpa AN AL hhes fabhe gxLaRds olr ough
the aperture, and inc I ng a retention part coupled to the cable on a side
of the pl dtree remntte Z9omMuttdhesedomal @meaind hendabPé, sopaostsepifeavant

relative ’I{h"eeﬁfi%tofeﬁchezé%ab'c% 'Mhrdépaecfuéé’herzsa Qo#’tLﬁ%Qsz%%.the
anchor plate i'n a directiond correspondi ng to rovensnt of 't he anchor pl at e
toward the firsthemlwft thwd tc & . extendkhet hi ghglay tyeacslandrdgetlem of

C aign 23, ' |, { e t u okl hon t he | ower
portsi on ar?ggkﬁgsﬂegﬂgéa%gaab e l\;exsn %‘ﬁ%au%pée%%t&g%, nggs\%hg%gi'n t%ﬁg second
end of thetdudt eeiwtcdglite® 280 exteerdghbayoggiar dneai tydysteacatt a | ocation

renote fromthe fi . o i Y dr gi | tem of Claim19,
wher ei n t e ecrga'unpe{ ijnﬁé’rrqu%s O%%rrﬁ% 1240%}%3856%#@% ??rhét g}élﬁvg? pin portion and
a second pingrggrEileovittilomhe heeagrper2 pobr t iTme opivhe bopper 2posndbei ng

r ot at abl e(?rzeé af ievealtsoO tcrg%hoavierwipchqr té on oct ﬁgﬁ support post about the first
and secon plvdi pim portions; aftirs pléﬁe aving a first opening

t herCet hr ough, Heha repem o ibdit ARwar-tlend=acimgoweggetper tybdmndirichli ncl udes a

recess Miocpherixfngesn%%e%QGe ZVXiBt.h tﬂxee fcgtrhsetr pé.k\{gérpf.:glgoﬁghsm’similar
to shear bolt 226, extends through the cylindrical
openings 243 and 253. The shear bolts 223 and 231 are
generally vertically aligned with and parallel to the
15 pivot bolts 226 and 228. The shear bolt 223 releasably
secures the plates 213 and 216 against relative pivotal
movement in one direction, and the shear bolt 231
releasably secures the plates 218 and 221 against
relative pivotal movement in one direction. The shear
20 bolts 223 and 231 each have a diameter smaller than the
diameter of the pivot bolts 226 and 228.
The pivot bolt 226 has a head 261 and threads 263.
A nut 266 engages the threads 263 to secure the pivot
bolt 226 against axial movement relative with respect to
25 plates 213 and 216, and strut 291. The nut 266 further
secures the strut 291 against relative movement to the
post 210. Similar to pivot bolt 226, the pivot bolt 228
has a head 268 and threads 271. A nut 273 engages the
threads 271 to secure the pivot bolt 228 against axial
30 movement relative to plates 218 and 221. The shear bolt
223 has a head 276 and threads 278. A nut 281 engages
the threads 278 to secure the shear bolt 223 against
axial movement within the openings 238 and 243. Similar
to shear bolt 223, shear bolt 231 includes a head 283 and
35 threads 286. A nut 288 engages the threads 286 to secure



and being secured to a | ower end of the upper portion; a séE&ndldLaZBOZ
havi ng a second opening and a third opening therethrough, the second plate
bei ng secured to an upper end of the Igger portion, the second plate being
di sposed adjacent to the first plate sb”“that the first opening is aligned
wi th the second opening, and wherein the first pivot pin portion extends
t hrough t third_opening; third _plate _having a fourth .opening
therethroggﬁ 5h835 gﬁgﬁhgz%ﬁi%%?dpﬁgfﬁé%ﬁé gﬁgngBFtV&ﬁhﬁﬁigﬁeis engageabl e
with the speandgpi 261 pind @¥6ion, the third plate being secured to the
| ower end of t er, portion _at a,location_spac from.the first plate; a
fourth plate hadCHBE 1 B dhamShePRtd o RFRYS BN AL EonPSICH  Sna< BEFRG
secured tawhheshppéncend wéat heiéowet phet beraktwayl eugipoan gpaced fromthe
secpnd pl , the _four p bei ng _di sposed adj acent_to.the third plate
2o Shat "t RO 86r ERCONE ho SLEar ThRCA GPLRSEReoF) FPF SURLI8S the third
openi ng bekssgmaliygrad Wi tHe t&er Shyt BoopeGURgSabdahbe 85e@ordbpeve03pi N
portion extendi ng.throygh th i xth opening; and.a first shear pin portion
Bnd a oecBRE ShERLSRSTHIG (TURLS  RAUPLIBE BREBATSFR O 76 ERPERdI ng
t hrough t haef reskadad lsecontb Dpeni ngahahhemseoandnsheaiespian pachoon
extendi ng_throu the fourth a fif opepings, the first .and second shear
pi n porti8h§t8egﬂs aquf‘ﬁ%}ng%oz égeagﬁgﬁgdmﬁg gﬁeépﬁ ?%r 8sponse to a
folte to akk@etpobdt iieAls by eseahdatdt hetuppeabpestion relative to the
| ower portion out the first_an econd pivet pin.portions, the first and
second pi vot p?ﬁepBHHQﬁﬁ;EﬁhF?hgogiFEtaaE&a e@%ﬁalsﬁééFepPﬁ forti ons
ext endi nggkRetBe 1§t r@rg aHderd £ oshappl, oXThet ahyhper perdieC Bl0ar hke the
pl ates. 26. The highway gquardrail system of C aim25, wherej he_first,
e &6 F16rb

second, tRAPPGtHRE AL 438 R se &SbSPPEM édy Eadsi de

edge, eachhei dechege flaieBEdaysf nermbhe ywaakpdiseechigaiingt eaeh respective
pl at e theEeof, wherei n when the upper portion |% in the upright 8 sition
the>first 1 BUERaPBFy Ofadifify PR EF oRCEEEE aRE -t hé PEeEBRE BuPhar8l y “Paci ng

portion efge eaasB exleandpttid 184kkNpoktaBhangene ok tihe shakt ehedge of
each respective plate to an end of an egge facingpama fromthe weak

di recti on®BPTEREAES PRI kP Wi ED RREPELH fRet r§P¥6ﬁFﬁaPBF§ faci ng edge
portion apdothe second outwardly facing edge portion each have a recess

di sposed therein, wherein the recesses are aligged wi th the third opening
and the sixth OP&nFRGLIamPine?ei A EAESE PEE BOFGLOP ¥ o doR i s

engageabl gewbhh the REesSoef (88 Ehbih)odkwar deyokacichd .edggeporti on and
the second pivot pin portion is engageable with the recess of the second
Upj

out war dl ySE§ePAgeBdge Prieni St REUPLESt tHl &he BéORyaotEtadliréidbout t he

first pivayspeR ROMLitON, @it ¥Ent 2chBeeSecend thlkatrd raid dide third plate.
bei ng rotatabl e about the second pivot pin portion relative to_the fourth
pl ate, whBP&EB}OPhe flify sthit 2@ addmens /t Kibed fhirate c@8c PYEHRMate 1 r om t he

second pl aheiandst ke drordd e ®! L84 BQ?Pe@%ieV%la%aleafft\ﬁrt}fé@ri%@‘ih%%@i ned

ampunt of rotational novenent of the first plate and the third plate

refative BofdRsiddComppiiee 3hd ERE RPolethng Fr&t PdpectinfeMREiP. The

hi ghway guar@rahls SRR Of ¢ b akMed3b1ULIheN FOMRE H %k fride@eqsuppor t
post and a rigid strut, the strut having a first end coupled to the upper
end of thétMewsh 2por tThon Birshees PR tgiovot1di ®¥¥eNd o Eavgha th€cond end

coupl ed tgg%@%ufrwyfertﬁélpmfﬁoﬁo &35%8-30(6 W Al EHAYe R BiaySYStem
havi ng an el ongated guardrail nmounted on a plurality of support posts
conpri si ngrom zhe anghopophage 306 baswesme theppereposid Hanery an
el gggat ed pody Wt B QArL WPPSE  POLLLORap1e 303 engages the web 36,

but could alternatively engage the web 51, or further

extend in some other appropriate manner away from the

anchor plate 306. The first end portion of the cable 311

is fixedly secured against withdrawal from the opening in



including a first upper end and a first |ower end and a | ower ZJI?rglmg 2002
i ncludi ng a second upper end and a second | ower end; the second | ower end
havi ng a configuration for installatiogvgdj scent to a roadway; the first

| ower end having a first substantially“rertical surface thereon and the
second upper end having a second substantially vertical surface thereon;

first means for attaching t ardrail to the elongated body adj scent to
the first e?“ahaf 8&6%§e§§ﬁ% AN T e %P(ﬁﬂﬁﬂ%eﬁg¥Pﬁe upper and
| ower portinsasedihseaah3akher and for rel easably securing the upper
portion of the gl ongated bod enerally aligned with the |ower portion of
t he el ongat ed Bﬁ%ﬁ, nhé SVﬁY¥ﬁ§¥E¥H§ké%ﬁviéﬁgﬁﬁ§¥giﬁEﬁQ§MHW4 resist a rai

face i npacipatdtes hesgatdioaisl. amd tdeengidi |t iggEiciiod (dT ehe epgdeal the

uardrail system w LI o.rotate the upper, portion of the el ongated
god rel aﬁ‘%;retjt%n\t,\?\é I(%igg%opt)i'oﬁtrkﬁ YhRE Fad}‘fbgtoé‘t?rbtﬁﬂf,tltoﬁé géco%d nmeans
further camti®g ngreagbhnestlplyatps dadvdiglg a THY rabupihisiiieiclany swe i cal
surface thereon, a portion of the,thir% substantially verticgal surface
di sposed REFYERCS PBPt FBREGH RS iy & HRGEH IS FELACLE S60rface: the
first platgheserowed porthenf 2Bstadonser wrdpivcewyid plaat.e Waenng a fourth

substantial ly, vertical surface thereon, a portiaon of the fqurth
subst ant i a"[ql{l%‘?t?lﬁaﬁ%ﬁr]tg@e WagsFsed zf@%tﬁé‘l ]3] porth S fot CtR8tsecond

suhst ant i ddycoef tbmathsuvbake ditrdee t3ee0d ,pltadee SR ed1to 1bBewsecond

upper end and the second plate di sed adjacent to the first plate; third
nggns forQQnéﬁ%ﬁﬁﬁgeﬁéaﬁgﬁésgﬁﬁ{ﬁﬂiﬁﬁﬁ? qQﬁ?WMQ%tﬁﬁbpﬂPF§g gpate and

the seconcr &8 ®, tenal kaw theatppe Il wilof ddhesmiangabed body to rotate
about the qivaot E%D}gorti,on relative to the | ower portion _of the el ongated

body; fou KeehBaGEAG A o &dr Hhish HGTSDr Wit tHe fi F8€ pl ate

and the segonsk pbale; 1bBedsbeamndd FaRar tdudii riaf aie di g thericauB el €Sponse to
a force to allow rotational nmvenent of the upper portion relative to the

| ovier por t56h REFBRIRAPPRE pRPotasi R fd@megipr Llarge enough to avoid

failure, and in particular has a larger diameter than the
diameter of the shear bolts 128 and 131. Once the shear
bolts fail, the upper portion 26 will rotate away from
the i1mpacting vehicle about the pivot bolt 126. The

20 openings 81 and 93 (shown in FIGURE 4) and the openings
108 and 121 (not shown in FIGURE 4) move out of alignment
as the upper portion 26 rotates. Chamfers 82 and 96
allow the upper portion 26 to rotate while avoiding
engagement of the plates 71, 83, 98, and 111 with the

25 webs 36 and 51 and the flanges 31, 33, 46, and 48. The
rotation of the upper portion 26 will collapse the
guardrail 16 and protect the occupants of the impacting
vehicle from being impaled on the guardrail 16.

The further embodiment of the breakaway support post

30 shown as 210 in FIGURES 5-8 operates as follows. 1In the
upright position (shown in FIGURE 5), the upper and lower
portions 26 and 28 are generally parallel. As shown in
FIGURE 5, the anchor plate 306 is disposed against the
upper portion 26 when the upper portion 26 is in the

35 upright position, and the cable 303 is maintained under



2 4 J UL 2002 35 the pivot pin portion and the shear pin portldaéexﬂg dg 02
in a strong direction approxi mately perpendicular to the first and secon

pl ates; the support post exhibiting a h nmechani cal strength in the

strong direction; and the support post hibiting a | ow nechani cal strength
in a weak direction generally perpendicular to the strong direction. 29.
(New) The quardrai l ste erein the first neag% conpri ses:

a bl ock dis &elcf”bet ?'ﬂ%h%ﬁaf?a%?taef %%%Q%aﬁﬁ)e?o pof FPEf 6% he

el ongat ed hahle a30B tétgaabﬂmt:krew@i\eed ricvdment | wSth uppspeendtbo ther m a

| at eral offset b ween t%f guardrail and the support post. 30. (New) The

guardrai | §V§ie P % %8 wherein the third neans for rotatably

fengagi nlg t he pidVIdte ms.meg@s&mm @Wf Iﬂrﬁ;é&assﬁerﬁkblﬁmppgmlf]gwfsotm&d }n t he
irst. plate and a secon enln or nme t secon i.rst

openthg | n ERET BUE Hr B8 GEReTSR TS of | G SR hLOHE SREBAABOER g I n ¢ he

second pl atr@,sp&ﬁdsd heo pa VDb r P& NLpotid are B tRinthk dgi dr DBIgh Whenf lar st openi ng

in the first dth d t he secon Iat 31. Ne
The: guar dr SRS GRACES af B S0 L URROT i 508 bl TOEr ot 2t abl y

engagi ng th;e:ﬂml\mlerpj NEPOES | DN CHAPIdSE L Ped €SS S23 Or tRd eheamebeﬂge of
the first %b "¥jbe s gg}gg g§"§g¥gég}ét¥i§§3lnteractlon of the
10 plates 213 and 216, and the shear bolt 231 will be
sheared by scissors-like interaction of the plates 218
and 221. The pivot bolts 226 and 228 do not fail during
the impact because the pivot bolts 226 and 228 have a
diameter large enough to avoid failure, and, in
15 particular, have a diameter larger than the diameter of
the shear bolts 223 and 231. Once the shear bolts 223
and 231 have failed the upper portion 26 will typically
pivot a small amount about the pivot bolts 226 and 228,
and then physically separate from the lower portion 28
20 (FIGURE 8).
As shown in FIGURE 8, as the upper portion 26
physically separates from the lower portion 28 the anchor
plate 306 is no longer secured by the upper portion 26.
Thus, the anchor plate 306 is able to move away from the
25 anchor plate's initial position. Thus, once the anchor
plate 306 is released from the upper portion 26 the cable
303 is also free to move while remaining coupled to the
anchor plate.
The present invention provides a number of technical
30 advantages. One such technical advantage is the
capability of the support post to yield in response to
the impact of a vehicle at the end of a guardrail.
Yielding in response to the impact by the vehicle results
in a decreased chance of injury to occupants of the
35 vehicle. Another advantage is that the flat metal plates



plate; the recess fornmed in the first plate generally aligned @Qijfh e
opening formed in the second plate; and the pivot pin portion 2101{31‘%;002

engaged with the recess and the openi ng. 1 ~aa~ zooz 36 32. (New) The
guardrail systemof C aim 28, wherein the upper and | ower portions of the
at | east one support post further conprise: a respective |-beam having a
web with the web of the |I-beam of the Qu:’pper portion being generally aligned
with the web of the |-beam of the | ower portion; the webs extending

generally perpendicular to the guardrail; and the |-beans each having a
pair of flEHyeRe at?RAEREBTEDd THDHETY 2RF deReTPeRPEVRe¥pechi VO SHIE M t h one

flange of Adeanippes DPOrthoP frayigithtde dié& Shesabst antbakkynwridd gal surface
di sposed t hereon and one_fl ange of the Iomerégortlon havi ng t he second

subst ant i B$3Yer'thital 3blPURetlif SHRRRF | HRPR2bntO3Re [RER) AT Iguar dr ai |

system of LhQieReSplfUr theFeSROP i ShdPpivdoti 4hd SHEstaBbillsl Ynakerdd cal
surface on a side of_ the upper portion opposite the side having the first
subs? ant | SFPR&EFIGERY %ﬁ?%&:@,e L£ABRMERuHst Wi TRl By SPereicd@e s iace on a

side of theydpyer POsti On RPNOSIdEL NG StKle payENg Fherhecordssubstantially
vertical surface; a third plate having a seventh substantially verti cal

surface t ht?ebigs 2P0r FEdh 174 thie SVeh SidstRPeFafP§ +&M&tkcal surface
di sposed 39a#Sdnd her€bftin Sﬂ'g_%cﬁﬂ,ti@'ﬂeﬁ%éi&@' ofuyf age; syt hird plate
secured to the first | ower end;

bolts. If the upper portion is damaged by an impact,

10 only the upper portion and the shear bolts need to be
replaced, and cost savings are realized by reusing the
lower portion. When a cable is present, a simple and
inexpensive retaining arrangement is provided to retain
an end of the cable until an impact occurs, and to then

15 release the end of the cable so that it can move freely.
Further, a simple and inexpensive arrangement is provided
which permits an upper portion of a post to separate from
a lower portion following an impact.

Although one embodiment has been illustrated and

20 described in detail, it should be understood that various
changes, substitutions, and alterations can be made
therein without departing from the scope of the present
invention. For example, although the disclosed support
post is an I-beam, a square support post with a hollow

25 center could be used instead. Other changes,
substitutions, and alternations are also possible without
departing from the spirit and scope of the present

invention, as defined by the following claims.

30



a fourth plate having an eighth substantially verti cal surfaceZd,thlgp_ngggz
portion of the eighth substantially vertical surface di sposed agai nst e
sixth substantially vertical surface; the fourth plate secured to the
second upper end and the fourth plate disposed against the third plate; a
second pivot pin portion rotatably en %ged with the third plate and fourth
plate in the strong direction; a seco shear pin portion engaged with the
third plate and the fourth plate in the strong direction; and the second

shear pi g?ﬂﬁti%gﬂﬁgﬁqge to shear in response to a force to all ow
rotation e upper portion relative to the | ower portion
around the sedond @ brakgway quppdnt post for thountink dJghardfil tAdreSd as pewf aThe

guar dr ai | .gﬁ/stem %fg P aim33, wherein the first, second, third, and fourth
pl at es edtBHHPAIEY. SYSte CISHe having an i nner side and an outer side;

the inner sides ¢dnghie@ bbily Riving S Qplsér Pbﬁbﬁ%clwﬂgﬁﬁ%wpﬁleaa@ﬁdaﬁrst _
respectively, include the third, fourth, seventh, and eighth substantially

vertical loweferdeand 3 logjsepertioe inpludinge ssgond upriegencoandrasecond lowepenst thehavi ng a
2o Lon, e RS POlPEGAl  BBHAATE b ARG gy immeteon
to a por tfilnlookr tdthavirigea fisst debsaintiblhyevdrtcw] tstrfpdeath@eorBand thieedond wppguar dr ai |
system Ofenglh%ifig]g :asl:gécofn rsaltll)hs?arntigl?ynyerriigalil rsllgr:face thereon;
first means for attaching the guardrail to the elongated body adjacent to the first
upper end; and
second means for rotatably coupling the upper and lower portions, and for
releasably securing the upper portion of the elongated body generally aligned with the
lower portion of the elongated body, wherein the breakaway support post will resist a rail
face impact with the guardrail attached to the support post and wherein an impact with
one end of the guardrail system incorporating the support post will tend to rotate the
upper portion of the elongated body relative to the lower portion of the elongated body,
wherein the second means includes:
a first plate having a first opening and a second opening therethrough, and having
a third substantially vertical surface thereon, a portion of the third substantially vertical
surface being disposed against a portion of the first substantially vertical surface, and the
first plate being secured to the first lower end by a weld,
a second plate having a third opening and a fourth opening therethrough, and
having a fourth substantially vertical surface thereon, a portion of the fourth substantially
vertical surface being disposed against a portion of the second substantially vertical
surface, the second plate being secured to the second upper end by a weld, the second
plate being disposed adjacent to the first plate so that the first opening is aligned with the
third opening, and the second opening is aligned with the fourth opening;
a pivot pin portion extending through the first and third openings, the upper
portion of the elongated body being rotatable about the pivot pin portion relative to the
lower portion of the elongated body; and



a first shear pin extending through first and second plates and2d sdtn@00?
shear pin extending through the third and fourth plates; the first and
second shear pins aligned generally coaxial with each other and extendi ng
in the strong direction; and each shear pin having a portion which serves
as the respective first and second shsgr pin portions. 36. (New) The
guardrail system of Caim 35, wherein“the first and second shear pins each
conprise: a shear bolt having a head at one end and threads at an opposite
end; a respecty ; 1 1. - .and each
shear bolt havdl gg%af;&hi@%?ﬁ&gwﬁ#@eéow%&a%{tgﬁ%@aﬁ%?@?qg? §%§g& F gg;lgéeuétthl ve

pi vot pi nopeoings,ahs sh@y pir( penibn Aeinigpdaptyd ¢ slislr & Fespyrst éonahfawiertg adllow

el ongat ed . rdrail noppted on a.plurali of support posts.comprising: at
east onePiRIBOPemiBb ot T GPRFT RGO AFACER S 16 DR HORPTOATORHL G BAPUPE | - ¢ he
at | east Qiifors URPPIvbt PAVPORGorR Bndethe U edrgfin g@ﬂﬁbn(k‘ifdnﬂﬁlg ih fvhl déctiih upper
portion and a | ower portion; 2 4 J UL 2002 38 the upper portion of the

el ongat ecenpeymaaly peypendiquiast tocthy risfes. twleereipvibe syppart pstofxhits @ highgat ed
body havi : ] ne i i . : ;
ody havi Bgc@gﬁa%gﬂgﬁwthmkgﬂ%gg%@ggﬁ, t}’l&‘g f%@ing%%@aﬁil d%%taﬁﬁgl t?-th i¢ g&%?\zﬂﬂﬁoy

first nean attaching t rai cent to I'rs f the
upper porparpendicalad tes the shrongydizason, ovheron Hteadppyort pesp xhibits Hlvwumppananizald | ower

portions svtvrle;lgth(:i\r(f1 gh% V\(/)etaig%grection.

2. The breakaway support post of Claim 1, wherein the first means includes a
block disposed between the guardrail and the upper portion of the elongated body, the
block being coupled to the first upper end and further being coupled to the guardrail, the
block forming a lateral offset between the guardrail and the breakaway support post.

3. The breakaway support post of Claim 1 wherein the upper and lower
portions each comprise:

a respective I-beam, the I-beams having a web with the web of the I-beam of the
upper portion being generally aligned with the web of the I-beam of the lower portion;

the webs extending generally vertically and generally perpendicular to the
guardrail; and

the I-beams each further having a pair of flanges attached to opposite sides of the
web thereof with one flange having the first substantially vertical surface thereon and the

other flange having the second substantially vertical surface thereon.

4. The breakaway support post of Claim 1, wherein the first and second
plates each have a first edge and a second edge, the first edge facing generally toward a
direction of an expected impact in the weak direction, and the second edge facing
generally away from the direction of the expected impact in the weak direction, wherein
the first plate further includes a chamfer disposed between a bottom edge thereof and a
lower portion of the second edge thereof, and wherein the second plate further includes a

chamfer disposed between a top edge thereof and an upper portion of the second edge



and for rel easably securing the upper portion of the el ongated ZoéddUL ZQQ]%
generally aligned with the |lower portion of the el ongated body,- wherein
support post will resist a rail face inpact with the guardrail, and wherein
an inpact with the one end of the attached guardrail will tend to rotate

t he upper portion of the el ongated bogé relative to the | ower portion of

t he el ongat ed body, the second neans rther conprising: a first plate
coupled to the upper portion and a second plate coupled to the | ower

portion; ' £ : ' s i.on of
t he secon el%%?%e?ghégﬁgrs?? mf&i I%/%%UOE%(F%&F}%% g%gﬁﬁ)gr g%lggg)g% %lﬁn%%ée&)?ﬂ;dlygt pl ate
and t he smaprdatplrelstee ta thid loster péréian ofb dletelangated body fiedpDengagerhent foff ket  pl at e
and the seco l.at.e erable to shear in response to a force to allow
rotati onaﬁec?{g&éﬁéﬁﬁt péﬂ%)st‘ﬁl t‘ﬁb’gperﬁlﬁﬁwoeﬁpfn@lo %)’ir?/"‘@e"tt’d’el[yhe | ower portion
around the pivot bolt; the first pivot bolt and the first shear bolt
extending in a strong direction approxinmately perpendicular to the
guardrail, wherein thedrepkprey suppers pos ohChimd, Birtheynclydi®gani cal strength in
the strong dir h Qlpst t WA ' | rally
per pendi cul ar ategmt1 %gbsé Enlraglrllgw [ ?gelcstulp%?ﬁ o%eslrl%g%@tthﬁgﬁéﬁ Joﬂr??& B@%tsggii(‘ﬁi bits a
| ow mechasdelavingtthefiggt substantidlly weetivel slirfaegst i on; a third plate coupled to the
upper portion on side opposite the first .pl . .a fourth plat oupled to
Lhe’T over  por et BxBotbalSuRRE il et b Sl it B e bartigh, Potsfie 5 Fhe
third pl aie Wivifaneskcand apemhtidly verRar dr@ee;0f the fourth plate and a second
pi vot bolt rotatablj% engaged with the third plate and the fourth plate in
the strong di rebirdhate haupg sk apdsiith waeningsiherstironghy andbbaying neeveptly d pl ate
and the f - Eridal by H | 8654 QR thER L i.ng a head
at one enﬁlﬂgt%\ la{ﬂ k?%aésa ast Hg%esgp?%cz}gi tg eﬁendﬂ; 3 E§~8%Enﬁqﬁﬁt§zsbag§ ?9%1\“091

surface being disposed against the fifth substantially vertical surface, and the third plate

being secured to the first lower end by a weld,

a fourth plate having seventh and eighth openings therethrough, and having an
eighth substantially vertical surface thereon, a portion of the eighth substantially vertical
surface being disposed against the sixth substantially vertical surface, the fourth plate
being secured to the second upper end by a weld, the fourth plate being disposed against
the third plate, so that the fifth opening is aligned with the seventh opening and the sixth
opening is aligned with the eighth opening, and the pivot pin portion further extending
through the fifth and seventh openings in the strong direction; and

a second shear pin having shear pin portion extending through the sixth and
eighth openings in the strong direction, the further shear pin portion being adapted to
shear in response to a force to allow pivotal movement of the upper portion relative to the

lower portion around the pivot pin portion.

6. The breakaway support post of Claim 5 wherein the third and fourth plates
each have a first edge and a second edge, the first edge facing generally toward the
direction of an expected impact in the weak direction, and the second edge facing
generally away from the direction of the expected impact in the weak direction, wherein
the third plate further includes a chamfer disposed between a bottom edge thereof and a

lower portion of the second edge thereof, and wherein the fourth plate further includes a



a respective nut engaging the threads of each shear bolt; and t21é @j@eﬁ:r%q]qz
bolts adapted to shear in response to a force to allow rotatienal nove

of the upper portion relative to the |lower portion around the pivot bolts.
38. (New) The highway guardrail systemof C aim 37, further conprising each
of the first, second, third and fourt? pl ates having an inner side and an
outer side, the outer side of the fir ? pl ate having a portion di sposed adj
acent to a portion of the inner side of the second plate, and a portion of

t he i nner.si I i 'so,iflpg i i on of
t he out erChéilng% do?%po%ﬁgbéft{ghérﬂtj%mﬂf %(fgg.qﬁ%g& I%e@v’ﬁ hreﬁﬁl{tlgﬁ\%g§h%%ac§%€g‘? © system
of O ai mtB&eof, tinet etemfers hpirigspasgionedheo fhiat ¢he wppeo pottioh tof Hizey Elopgatedbaty

di sposed adj acent . the outer side of the seco | ate and a nut engagi ng
t hr eads f%?’lfré%ta%nreiaglgeg rtg? 1?)\”%?"%8? t°fo‘|§ﬁo°i?’{g8%ar tﬁ%e RESBE2EEME™ he nut
di sposed siivemand foueth ahe thirdiitesSind@hofipgeh end lowst pdiadseresgitivéliNew) The

hi ghway guardrail system of Caim 38, further conprising: a head fornmed on
the first shear bolt disposed adjacent to the outer side of the second

plate; a nut engagifig w&XResY kMo *}fo@@gﬁcfa%rs'?%ef&liﬁ B fikd §éco§@,%{rd,b0't

di sposed adjacent to the inner 'side of the first plate; a head forned on

t he secomndsfhudh plitdsteach seroprist satijtadamtand whetein eachenf thé fuwst,ofecaride thimlur t h

pl ate; and nut i.ng.respective threads fornmed on the,second,shear
boi t 5 af ol pfRd AR seRRBE i Inbér GRLEREH (AR, PRefsPipE BHASRNE e
hi ghway osfathdr fiist, seyGiderhied, 4ddafonrt 7platesr tbscti CalypinicRide ghe tthied,f fouth, and
second pl ates, each have a first edge facing toward the directjon of an

expect ed Jenpbrand cighth subsiaptiallygyertac sy fpcen despedvelynandtigouteasida gt Mkay from

the direckisppiafihabiig 306t GShdsBPaGhecht R bdtEoNBAthe dhile? Side QR+ UUL
2002 40 thg #;liar sta plg\?ot bol tg%isspg(gecc? cﬁ’osfér (t)o tﬁ’g secong ecilbeeseg?ﬁt he
first andplatecandd goirtéaneef the inner side of the third plate being disposed adjacent to a portion

of the outer side of the fourth plate.

8. The breakaway support post of Claim 5, wherein the first and second shear
pins are co-axial, and extend in the strong direction, each of the shear pins having a

section which serves as a respective shear pin portions.

9. The breakaway support post of Claim 8, wherein the first and second shear
pins are each a shear bolt having a head at one end, and threads at an opposite end, and
including two nuts which each engage the threads of a respective one of the shear bolts,
and wherein the first and second shear bolts each have a diameter smaller than a diameter

of the pivot pin portion.

10.  The breakaway support post of Claim 1, wherein the first opening is

defined in part by a recess provided in an edge of one of the plates.

11. A breakaway support post for mounting a guardrail thereon as part of a

highway guardrail system comprising:



than to the first edge thereof; and the first shear bolt dispo S

the first edge of the first and second plates than to the secoggmé%%g'?mgzj
thereof. 42. (New) A highway guardrail system having an el ongated guardrai
nounted on a plurality of support posts conprising: at |east one of the
support posts having an el ongated bod% wi th an upper portion and a | ower
portion; the upper portion of the elo %ated body having a first end; the

| ower portion of the el ongated body having a second end which may be

instal |l ed adj ﬁgm@¥' i i dr ai |

adj acent to ?a %%g%fg?%g‘?\}g of %“e‘f‘%%{é?rﬁgg?‘ﬁ %g{wﬁkgﬁggbﬂgggbﬁéﬁg%or

r ot at abl yofdlaglbngatedttody hpying a firsd ehdywles loper partiers ofhe klosgased badydaviaga f or

rel easabl y securi t he er rtion .of t el ongat ed body general |y

al i gned w%ﬁﬁlfﬁé“&%ﬁﬂPa %?@ﬁ%%&g?ﬁ¥ﬁéigﬁéﬁg§?¥ﬁ body, wherein the breakaway
support post Virkl meesi o atacldhg thageardmflasljaceht o tHeefigtizndrodithe vppet wherei n
an i npact wi.ith one end of the attached guardrail wll tend to rotate the
upper porRYEMLERdt he el ongated body relative to the | ower portion of the

el ongat ed bodysecdenRERORE MEARDy TedhbIHE HEOHRE ShB%owdr fboftihs,Phidf Gorcoup! ed

f
to the upper portion and a second plate coupled to therlov_ver portion; a
porti on oflepdablyf secutingothatuppei pptisw of thj clongated hodyzgeperally eligned witte theecond

Cecond pi e borthf Hop8ichel B b ERARRB Al R AT bttt B0 Cve

second plfateingiact wites ghdrératlattadtrdto the suBRPORSE ahd whedeli eeindpactatittooe
rot ati onal &I%vement 0 pper partion relative to the ortion

f
around t IR eysedrel Wﬂlﬂgﬂna it} gtatp thedippeigrartiomef the elopgated é&‘ﬁ/@éﬁ%ﬁ%

ext endi ngpk [bv@er%En‘tféﬂ%fEﬂere?cﬁ{ght‘éﬂ!b@d%?%&eﬁ?&@'sé’coﬁ@%ﬁﬁ@h&lﬂhé&? to the _
guardrail, wherein the at |east orie support post exhibits a high nechani cal

strength in the st raofitgt glatecoupdest to the upper portion, the first plate having a first
opening and a second opening therethrough;

a second plate coupled to the lower portion, the second plate having a third
opening and a fourth opening therethrough, a portion of the first plate being disposed
adjacent to a portion of the second plate, so that the first and third openings are aligned
and the second and fourth openings are aligned,

a pivot bolt extending through the first and third openings;

a shear bolt extending through the second and fourth openings and being
adapted to shear in response to a force to allow pivotal movement of the upper portion
relative to the lower portion around the pivot bolt;

the shear bolt having a diameter less than the diameter of the pivot bolt;

the pivot bolt and the shear bolt extending in a strong direction
approximately perpendicular to the guardrail, wherein the support post exhibits a high
mechanical strength in the strong direction; and

the support post having a weak direction generally perpendicular to the
strong direction, wherein the support post exhibits a low mechanical strength in the weak

direction.



Z 4 J UL 2002 41 the at | east one support post having a weak di rlgcj' n
general ly perpendicular to the strong direction, wherein the su?p r 030521002
exhibits a | ow nmechanical strength in the weak direction; a third plate
coupled to the upper portion on a side opposite the first plate; a fourth

pl ate coupled to the | ower portion on si de opposite the second plate; a
portion of the third plate di sposed aa?acent to a portion of the fourth

pl ate and a second pivot bolt rotatably engage with the third plate and the
fourth plate ip th ' L QQ. 5 n . extendi ng t hrough
the third pl atlg' an?}%ﬁé&?gﬁ&%uﬁg{)ﬂépgﬂioﬁc?aﬁrgqsl?frugtﬁ%qé?@@é ion; the first and
second shear hothird @ate goepled) enthealppyr potisn ah avdiddogasiie dichinst plates theshear

bol t havi a, head. at e end and threads.at. an opppsite end; a respective
nut engag‘ﬁ&@p{aﬁeglatvmgeaaﬁ@‘%‘?enm_g§ﬁ8‘él?°%e8mg,thgﬁ@r‘g_%8h shear bolt operable
to shear in resRankplatdcople@i€ thellbwiriRriidedh Hiideegodtte the sédon@plaigiiat i onal

novenent of the upper portion relative to the [ ower portion around the

pi vot bol fogrth plate haying a senenthyencdingi and ppighth epening thereironghs amortianodipr i si ng;
a first r i i {4
engagerer e iy i B tpBS s8R0FR) o bifoh of B Mhl Aaledb AAUEAMRL
edge of tdeeerith bpdlimgsarealfgmec_i pod tieisditiaandesigith epemitgsvare blignied, andabapivpi vot
s o r ool Pl ading vk i K5 Sph vt B it R Qo by ar ai |
system of O aidfifther IMoS WltNextdd@inigl thiduglP Rt sexth agd aigﬁﬁhro?%niagem the etk t he
second pl ate has a second opening, the first openi ng efined in part by a

recess préiacHey the,shegebalischaing evgrdalowith gachiqtheyt the) futher shear bolt having a
head at one end, and threads at an opposite end, and including a further nut, the further

nut engaging the threads of the further shear bolt, the further shear bolt having a diameter
less than the diameter of the pivot bolt, and the further shear bolt being adapted to shear
in response to a force to allow pivotal movement of the upper portion relative to the

lower portion around the pivot bolt.

13.  The breakaway support post of Claim 12, wherein each of the first,
second, third and fourth plates further include an inner side and an outer side, the outer
side of the first plate having a portion disposed adjacent to a portion of the inner side of
the second plate, and a portion of the inner side of the third plate being disposed adjacent
to a portion of the outer side of the fourth plate.

14.  The breakaway support post of Claim 13, wherein a head of the pivot bolt
is disposed adjacent to the outer side of the second plate, and wherein a nut engaging

threads of the pivot bolt is disposed adjacent to the outer side of the third plate.

15.  The breakaway support post of Claim 14, wherein a head of a first of the
shear bolts is disposed adjacent to the outer side of the second plate, wherein a nut
engaging respective threads of the first of the shear bolts is disposed adjacent to the outer

side of the first plate, wherein a head of a second of the shear bolts is disposed adjacent to
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at least one support post having a strong direction generally perpendicular to the
guardrail, and a weak direction generally parallel to the guardrail, wherein the support
post exhibits a high mechanical strength in the strong direction, and the support post
exhibits a lower mechanical strength in the weak direction than in the strong direction,
and the support post comprises an elongated body having an upper portion and a lower
portion, the lower portion having a configuration for installation adjacent to a roadway;,

means for attaching the guardrail to the support post adjacent to an upper end of

the upper portion of the support post;
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20.  The highway guardrail system of Claim 19, wherein the coupling means
permits the upper portion to physically separate from the lower portion as the upper

portion moves away from the upright position relative to the lower portion.

21.  The highway guardrail system of Claim 20 further comprising a cable
releasing means, wherein the cable releasing means allows the cable to move freely in
relation to the upper and lower portions during a separation of the upper portion from the

lower portion.

22.  The highway guardrail system of Claim 21, wherein the cable releasing
means includes an anchor plate having the cable coupled thereto, the anchor plate
engaging the support post and being disposed adjacent to the upper portion when the

upper portion is in the upright position.

23.  The highway guardrail system of Claim 22, wherein the anchor plate has
an aperture therethrough and wherein the cable extends through the aperture, and
including a retention part coupled to the cable on a side of the plate remote from the

second end of the cable so as to prevent relative movement of the cable with respect to
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a first pivot pin portion and a second pivot pin portion, the upper portion of the
support post being rotatable relative to the lower portion of the support post about the
first and second pivot pin portions;

a first plate having a first opening therethrough, having a first outwardly facing
edge portion which includes a recess which is engageable with the first pivot pin portion,
and being secured to a lower end of the upper portion;

a second plate having a second opening and a third opening therethrough, the
second plate being secured to an upper end of the lower portion, the second plate being
disposed adjacent to the first plate so that the first opening is aligned with the second
opening, and wherein the first pivot pin portion extends through the third opening;

a third plate having a fourth opening therethrough and a second outwardly facing
edge portion which is engageable with the second pivot pin portion, the third plate being
secured to the lower end of the upper portion at a location spaced from the first plate;

a fourth plate having fifth and sixth openings therethrough, and being secured to
the upper end of the lower portion at a location spaced from the second plate, the fourth
plate being disposed adjacent to the third plate so that the fourth opening is aligned with
the fifth opening, the third opening being aligned with the sixth opening and the second
pivot pin portion extending through the sixth opening; and

a first shear pin portion and a second shear pin portion, the first shear pin portion
extending through the first and second openings, the second shear pin portion extending

through the fourth and fifth openings, the first and second shear pin portions being
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26.  The highway guardrail system of Claim 25, wherein the first, second, third

and fourth plates each comprise a bottom edge and a side edge, each side edge facing
away from the weak direction of each respective plate thereof, wherein when the upper
portion is in the upright position the first outwardly facing portion edge and the second
outwardly facing portion edge each extend at an incline from an end of the bottom edge
of each respective plate to an end of an edge facing away from the weak direction of each
respective plate, wherein the first outwardly facing edge portion and the second
outwardly facing edge portion each have a recess disposed therein, wherein the recesses
are aligned with the third opening and the sixth opening, and wherein the first pivot pin
portion is engageable with the recess of the first outwardly facing edge portion and the
second pivot pin portion is engageable with the recess of the second outwardly facing
edge portion, the first plate being rotatable about the first pivot pin portion relative to the
second plate and the third plate being rotatable about the second pivot pin portion relative
to the fourth plate, whereby the first plate and the third plate each separate from the
second plate and the fourth plate, respectively, after a predetermined amount of rotational
movement of the first plate and the third plate relative to the second plate and the fourth

plate, respectively.

27.  The highway guardrail system of Claim 25, further comprising a further
support post and a rigid strut, the strut having a first end coupled to the upper end of the
lower portion by one of the pivot pin portions and a second end coupled to the further

support post.

28.  (New) A highway guardrail system having an elongated guardrail

mounted on a plurality of support posts comprising:
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the second lower end having a configuration for installation adjacent to a
roadway;

the first lower end having a first substantially vertical surface thereon and the
second upper end having a second substantially vertical surface thereon;

first means for attaching the guardrail to the elongated body adjacent to the first
upper end; and

second means for rotatably coupling the upper and lower portions with each other
and for releasably securing the upper portion of the elongated body generally aligned
with the lower portion of the elongated body, wherein the breakaway support post will
resist a rail face impact with the guardrail and wherein an impact with one end of the
guardrail system will tend to rotate the upper portion of the elongated body relative to the
lower portion of the elongated body, the second means further comprising:

a first plate having a third substantially vertical surface thereon, a portion of the
third substantially vertical surface disposed against a portion of the first substantially
vertical surface;

the first plate secured to the first lower end,

a second plate having a fourth substantially vertical surface thereon, a portion of
the fourth substantially vertical surface disposed against a portion of the second
substantially vertical surface;

the second plate secured to the second upper end and the second plate disposed
adjacent to the first plate;

third means for rotatably engaging a pivot pin portion with the first plate and the
second plate to allow the upper portion of the elongated body to rotate about the pivot pin
portion relative to the lower portion of the elongated body;

fourth means for engaging a shear pin portion with the first plate and the second
plate;

the shear pin portion adapted to shear in response to a force to allow rotational

movement of the upper portion relative to the lower portion around the pivot pin portion;
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29.  (New) The guardrail system of Claim 28, wherein the first means
comprises:

a block disposed between the guardrail and the upper portion of the elongated
body; and

the block coupled to the first upper end to form a lateral offset between the
guardrail and the support post.

30.  (New) The guardrail system of Claim 28, wherein the third means for
rotatably engaging the pivot pin portion comprises:

a first opening formed in the first plate and a second opening formed in the
second plate;

the first opening in the first plate generally aligned with the second opening in the
second plate; and

the pivot pin portion extending through the first opening in the first plate and the

second opening in the second plate.

31.  (New) The guardrail system of Claim 28, wherein the third means for
rotatably engaging the pivot pin portion comprises:

a recess formed on one edge of the first plate and an opening formed in the second
plate;

the recess formed in the first plate generally aligned with the opening formed in
the second plate; and

the pivot pin portion rotatably engaged with the recess and the opening.
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a respective 1-bea

having a web with the web e I-beam of the upper portion

being generally aligned with the web of the I-beam of the lower portion;

the webs extending generally perpendicular to the guardrail; and

the I-beams each having a pair of flanges attached to opposite sides of the

respective web with one flange of the upper portion having the first substantially vertical

surface disposed thereon and one flange of the lower portion having the second

substantially vertical surface disposed thereon.

33.

(New) The guardrail system of Claim 28, further comprising:

a fifth substantially vertical surface on a side of the upper portion opposite the

side having the first substantially vertical surface;

a sixth

substantially vertical surface on a side of the lower portion opposite the

side having the second substantially vertical surface;

a third plate having a seventh substantially vertical surface thereon, a portion of

the seventh substantially vertical surface disposed against the fifth substantially vertical

surface;

the third plate secured to the first lower end;

a fourth plate having an eighth substantially vertical surface thereon, a portion of

the eighth substantially vertical surface disposed against the sixth substantially vertical

surface;

the fourth plate secured to the second upper end and the fourth plate disposed

against the third plate;

a second pivot pin portion rotatably engaged with the third plate and fourth plate

in the strong direction;

a second shear pin portion engaged with the third plate and the fourth plate in the

strong direction; and

the second shear pin portion operable to shear in response to a force to allow

rotational mov

ement of the upper portion relative to the lower portion around the second

pivot pin portion.
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35.  (New) The guardrail system of Claim 33, further comprising:

a first shear pin extending through first and second plates and a second shear pin
extending through the third and fourth plates;

the first and second shear pins aligned generally coaxial with each other and
extending in the strong direction; and

each shear pin having a portion which serves as the respective first and second

shear pin portions.

36.  (New) The guardrail system of Claim 35, wherein the first and second
shear pins each comprise:

a shear bolt having a head at one end and threads at an opposite end,

a respective nut engaged with the threads of each shear bolt; and

each shear bolt having a diameter smaller than a diameter of the respective pivot

pin portions.

37.  (New) A highway guardrail system having an elongated guardrail
mounted on a plurality of support posts comprising:

at least one support post installed adjacent to one end of the guardrail;

the at least one support having an elongated body defined in part by an upper

portion and a lower portion;
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guardrail will tend to rotate the upper portion of the elongated body relative to the lower
portion of the elongated body, the second means further comprising:

a first plate coupled to the upper portion and a second plate coupled to the lower
portion;

a portion of the first plate disposed adjacent to a portion of the second plate;

a first pivot bolt rotatably engaged with the first plate and the second plate;

a first shear bolt extending through the first plate and the second plate operable to
shear in response to a force to allow rotational movement of the upper portion relative to
the lower portion around the pivot bolt;

the first pivot bolt and the first shear bolt extending in a strong direction
approximately perpendicular to the guardrail, wherein the support post exhibits a high
mechanical strength in the strong direction;

the support post having a weak direction generally perpendicular to the strong
direction, wherein the support post exhibits a low mechanical strength in the weak
direction;

a third plate coupled to the upper portion on a side opposite the first plate;

a fourth plate coupled to the lower portion on a side opposite the second plate;

a portion of the third plate disposed adjacent to a portion of the fourth plate and a
second pivot bolt rotatably engaged with the third plate and the fourth plate in the strong
direction;

a second shear bolt extending through the third plate and the fourth plate in the
strong direction;

each shear bolt having a head at one end and threads at an opposite end;
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38.  (New) The highway guardrail system of Claim 37, further comprising

each of the first, second, third and fourth plates having an inner side and an outer side, the

outer side of the first plate having a portion disposed adjacent to a portion of the inner

side of the second plate, and a portion of the inner side of the third plate being disposed

adjacent to a portion of the outer side of the fourth plate.

39.  (New) The highway guardrail system of Claim 38, further comprising:

the first pivot bolt having a head disposed adjacent to the outer side of the second
plate and a nut engaging threads formed on the first pivot bolt opposite from the head,;
and

the nut disposed adjacent to the inner side of the first plate.

40.  (New) The highway guardrail system of Claim 38, further comprising:

a head formed on the first shear bolt disposed adjacent to the outer side of the
second plate;

a nut engaging respective threads formed on the first shear bolt disposed adjacent
to the inner side of the first plate;

a head formed on the second shear bolt disposed adjacent to the outer side of the
fourth plate; and

a nut engaging respective threads formed on the second shear bolts disposed

adjacent to the inner side of the third plate.

41.  (New) The highway guardrail system of Claim 37, further comprising;
the first and second plates each have a first edge facing toward the direction of an
expected impact from the weak direction and a second edge facing away from the

direction of the expected impact from the weak direction;
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mounted on a plurality of support posts comprising:

at least one of the support posts having an elongated body with an upper portion
and a lower portion;

the upper portion of the elongated body having a first end,;

the lower portion of the elongated body having a second end which may be
installed adjacent to a roadway;

first means for attaching the guardrail adjacent to the first end of the upper
portion; and

second means for rotatably coupling the upper and lower portions with each other
and for releasably securing the upper portion of the elongated body generally aligned
with the lower portion of the elongated body, wherein the breakaway support post will
resist a rail face impact with the guardrail, and wherein an impact with one end of the
attached guardrail will tend to rotate the upper portion of the elongated body relative to
the lower portion of the elongated body, the second means further comprising:

a first plate coupled to the upper portion and a second plate coupled to the lower
portion;

a portion of the first plate disposed adjacent to a portion of the second plate;

a first pivot bolt rotatably engaged with the first plate and the second plate;

a first shear bolt extending through the first plate and the second plate and
operable to shear in response to a force to allow rotational movement of the upper portion
relative to the lower portion around the pivot bolt;

the first pivot bolt and the first shear bolt extending in a strong direction
approximately perpendicular to the guardrail, wherein the at least one support post

exhibits a high mechanical strength in the strong direction;
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second pivot bolt rotatably engage with the third plate and the fourth plate in the strong

direction;

a second shear bolt extending through the third plate and the fourth plate in the
strong direction;

the first and second shear bolts aligned generally coaxial with each other;

each shear bolt having a head at one end and threads at an opposite end;

a respective nut engaging the threads of each shear bolt; and

each shear bolt operable to shear in response to a force in the weak direction to
allow rotational movement of the upper portion relative to the lower portion around the

pivot bolts.

43, (New) The guardrail system of Claim 42 further comprising;

a first recess formed in one edge of the first plate for rotational engagement with
the first pivot bolt; and

a second recess formed in one edge of the third plate for rotational engagement

with the second pivot bolt.

44,  (New) The guardrail system of Claim 30, wherein the first opening is a

recess provided in an edge of the first plate.

45. (New) The guardrail system of Claim 41, wherein the first plate has a first
opening and the second plate has a second opening, the first opening defined in part by a

recess provided in the second edge of the first plate.



