WO 98/506%& . PCT/ US98/ 09029 1
BREAKAVAY ¥OPBERE7POST FOR HI GHWAY GUARDRAI L END TREATMVENTSCHE¢SIRI0%93P F| ELD
OF THE | NVENTI ON The present invention relates to highway guardrail systens
having a guardrail mounted on posts, and nore particularly, to guardrai

end treatnments designed to neet 5 applicable federal and state safety
standards including but not limted to crash worthiness requirenents.
BACKGROUND OF THE | NVENTI ON Al ong nost hi ghways there are hazards which
present 10 substantial danger to drivers and passengers of vehicles if
the vehicles | eave the highway. To prevent accidents froma vehicle |eaving
a highway, guardrail systens are often grovided al ong the side of the

hi ghway. Experi ence has shown that guardrails should be installed such
that the end 15 of ag I.l.facing oncomng traffic does not present
anot her hazard nore dangﬁr Wﬂ h%U%%g;F n%@s%%z%d requiring
installation of the assH¢P GUARBRATIL &EPO; dREATMENTS guardrail systens
often had no protection at the end facing oncomng traffic. Sonet i mes

i mpacting vehicles 20 becane inpaled on the end of the guardrai
causi ng extEHENECH BERLY OF nEHE MTEM severe injury to the driver

and/ or ‘passengerthe - pfsEAIte 10R0ESh C8888test S, OHREHAY! qaBnaLd A ed
directly into the passenger's conpartment of the vehicte Tatally
injuring theYdkemer i Ys 2 gypEdeaiger ougsedowen hpgisway guad dimmide

systems andygtaf@iaidl gndd IRatimatis have i) ARl Ny HAG. Lhe
consequences resulting froma head-on iInpact between a vehicle an e 2
extrele endeRPLigables Sedezrddagdastinte | safeiNestanaiapids dihcluding but

not limited to crash worthiness requirements.

BACKGROUND OF THE INVENTION

Along most highways there are hazards which present
10 substantial danger to drivers and passengers of vehicles if
the vehicles leave the highway. To prevent accidents from
a vehicle leaving a highway, guardrail systems are often
provided along the side of the highway. Experience has
shown that guardrails should be installed such that the end
15 of a guardrail facing oncoming traffic does not present
another hazard more dangerous than the original hazard
requiring installation of the associated guardrail systems.
Early guardrail systems often had no protection at the end
facing oncoming traffic. Sometimes impacting vehicles
20 became impaled on the end of the guardrail causing
extensive damage to the vehicle and severe injury to the
driver and/or passengers. In some reported cases, the
guardrail penetrated directly intc the passenger's
compartment of the vehicle fatally injuring the driver and

25 passengers.
Various highway guardrail systems and guardrail end
treatments have been developed to minimize the consequences

resulting from a head-on impact between a vehicle and the



such end treatnents includes tapering the ends of the associated guardrail
into the gwowskoed el i mnate potential inpact with the extrranaissadond t he -
guardrail. Qther types 5 of end treatnents include breakaway cable -
termnals (BCT), vehicle attenuating terdrnals (VAT), the SENTRE end
treatnment, and breakaway end termnals (BET). It is desirable for an end
term nal assenbly installed at one end of a guardrail facing oncomn
traffic to e¥trelmeyiansh Rk ethpiyapeagidhedngaatrdnpih -t hEnenEXmRIR of -

guardrail aggcho PRAVIIR AeBftlsCiA¥LuABENHadddiRA ERE! éhd€hig! erhack
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downst r eam RFSAFLAEe@n@aediAidalingos&hsl groungx ke binigiaktedpoeenttial

treatments o} ' ) teptide 9 ].QC%.BE tit ,?J%r:]éjé il

Ext ruder Te?f#?ﬁg wg% nbﬁ%e)lg’%lf’%rll% %ﬁ%?%,B%%e e%galt ed%ay%t?g? r%der
Termi Ral . ACSERTMRFtreatmerts nomtlude dor¢akiwrlescabbertemmiiabs eBCMay st eel
guardrail s rty po f, gihl.e . tic t ad fi d wth
sandbags. H%%qic%ﬁac%ﬁge%@gﬁilgﬁ%g itlsérg“el(%:%llesr at(g)éﬁgé tk%%gugér ra@ s‘%}t‘)%ort
posts rel eatzeatnmehéar anddbrhekpiagt endctrtrminets &#BHTsandbags are

COTDCt S0 oo SOy Ty, AR T 8 YfEad0 AIBASH DA el e
guardrail atippomé¢ @Eost bfcad eduatrdirhelenflacing gumodtiald syaféicmayo resul t
73Ul L9k DELURECh LD AR oD oL e UL B9 LSRR
upon inpact aby ao/ehtedide 30n eff&yaipéeanchopr evi qusliyeataid abdieidreakaway
posts e Som 100 S PoLEl 4,100 310, et )isd ol aporple Mgy
such as showithn the ' gharapdilhedoRr4tPatfnt srémcl tile aesdi ptdasenad th a
top pl ate and %mg(it t.om}_SSXS m lesplg esvt\z'*?:. Chena etlggasti: enr?tgstgrnms oiw%I di \pon

| ateral i np&ct! b4 anp © n

15 U.S. Patent 4,928,928 entitled Guardrail Extruder Terminal,
and U.S. Patent 5,078,366 entitled Guardrail Extruder
Terminal.

A SENTRE end treatment often includes a series of
breakaway steel guardrail support posts and frangible

20 plastic containers filled with sandbags. An impacting
vehicle is decelerated as the guardrail support posts
release or shear and the plastic containers and sandbags
are compacted. A cable is often included to guide an
impacting vehicle away from the associated quardrail.

25 A head-on collision with a guardrail support post
located at the end of a guardrail system may result in
vaulting the impacting vehicle. Therefore, guardrail end
treatments often include one or more breakaway support
posts which will yield or shear upon impact by a vehicle.

30 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 Guardrail End
Terminal. Posts such as shown in the '515 and the '824
Patents include a slip base with a top plate and a bottom

35 plate which are designed to not yield upon lateral impact.



3 When suffjcj axial inpact force is applied to the uppe | of the
associ-at ed‘}} 0455?5[833% he top plate and the bottomplate wll- sfﬁ:ffgg%séolgagi ve to
each ot her. If a vehicle contacts the gpper part of the post, the

associ ated 5 i npact forces tend to produce a bendi ng nonent which may
reduce or elimnate any slipping of the top plate relative to the bottom

plate. A S@henmBLEREEienT! abdiatl ampaltt FRricep iRl app1hiekatiiov & heo uipe rbot t om
pl ate, such as over tightening of the associated nechani cal fasteners, may
10 pr ev®RL HrdbePIf URe i GFiSRGiatechePFtp bhse. tom Plédeavdid s Hhsor t
post is al sg o bhabeSwifatl €81:8e503 1485 Nt 6! edcFhrbenBeam Ter i nal

wi th Breakaway Post™ Cabl e Rel ease. Woden breakaway support posts are
frequent|y sedale eontactsekbasuppsr rawthaf dher @esitl, &he aseeciated and

portiaps of tnﬂ?a SBL] d rdrai p
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adj acent soitdop Rpidmviengrebatives twf ahber chettowogdmateost shchmdheoswir is

often both tine .consum ng a further. danpges the.soil. Therefore,
wooden breal?a*%iltesrtfprb%rt‘%%gge apsoss%cslagﬁeregioPthapﬁg?gl Ifea(ljs)?erfl%% owret al
t ubed,0 sonetgresentefmromer functsonivgndftthe siipevese. aRdbaeakaongr et e
f oundati ons. Faor, sone .applications one or re sqjl.plates y
attached t o 3REP et H°5H edve ngpurFﬂgwni nb"?ogg' %Ehe%@rtéﬁ%a y5%,4l_?;%
char act eri stdretsi tofed ha@haSsoEairedT8dmi naIwoaiken Bpeakaway P&Eh capiteal

sl eeves and 0£ concrete foundations are relatively expensive and tine
consuni ng td‘9 #f1. Light poles, sign posts or simlar itens are often

instal | ed next t®obdedndhnkawaly auppeakaploster arel Fasapleitly used to

15 releasably anchor guardrail end treatments and portions of

the associated guardrail. Such wooden breakaway support

posts, when properly installed, generally perform

satisfactorily to minimize damage to an impacting vehicle

during either a rail face impact or a head-on impact.

20 However, impact of a vehicle with a wooden breakaway

support post may often result in substantial damage to the

adjacent soil. Removing portions of a broken wooden post

from the soil is often both time consuming and further

damages the soil. Therefore, wooden breakaway support

25 posts are often installed in hollow metal tubes, sometimes

referred to as foundation sleeves, and/or concrete

foundations. For some applications, one or more soil

plates may be attached to each metal sleeve to further

improve the breakaway characteristics of the associated

30 wooden post. Such metal sleeves and/or concrete

foundations are relatively expensive and time consuming to
install.

Light poles, sign posts or similar items are often

installed next to a roadway with a breakable or releasable

35 connection. For some applications, a cement foundation may



35 connection. For sone applications, a cenent foundation may 4 be

provi ded W W(06R7 to -the roadway with three or nore bol t SPCT/B$a8/088BPI ng

from the f oundati on ar ound the circunference of the pole. Various

types of frangi ble or breakable connectd ons may be fornmed between the bolts

and 5 portions of the light pole or sign post. SUWARY OF THE | NVENTI ON

In accordapce with teachings of the present jinventjan, various shortcom ngs
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guardrai |l gedtls eapregesthaye beesmadditassedoubii tildesentrbonant i eRe
provi des a bhreakaway support post which wi |l buckle or_yield during head-on
s

i npact by SiFavndesenceriddie text Rl oPeh 2 s5ErRILLueFdr ai
to ninim zg Ganaas d Cdlitectelind sAnhe Storme POVt Wees UEhé ChEE s ShRENTth to

direct a vehicle back onto_an_associ ated roadway during a rail face inpact
wi t h5t he gperddgms @dwiser ddgbtr ®olenergsasdr RPStend treatment. The use of
br eakaway support posts incorporating teachings of the present invention
substantially reduces the tinme and 20 cost associated with initial

i nstal | at i GNMYMARY Qffa T#Fa INVENT IO0Neat ment and repair of the guardrail end
treatnment follo ”Qch@ééﬁc@wa‘%m ch4eRIsC g tf?éegﬁégﬁﬁ{:_ .%véﬂ@i@ﬁ,esepte

i nvention includes providing a breakaway "support post havi ng one or no
sl ots fornwagniouEb shortéemsngporf pusvivuvsalduawdred Isuprpartpososts buckl e

g.r yigel d i1 J83p9088 %Qtﬂofmﬁﬁﬁw?gpéﬂﬁggd}:?ii hen§UPPOL ErmBRSE ia%v@ LLst
iréction by an rnpacting VveRrc out “causing éxcessrve danmgé to the
vehi cl e. Thedmdsssdat | Gheandrésenti admwdntivn sipotoyisdes sel ebreakawagnl | ow
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appl i ed toipacupbyr ta pushichea second riarecthen extreme end of an

associated guardrail to minimize damage to the vehicle and

15 provide sufficient strength to direct a vehicle back onto

an associated roadway during a rail face impact with the

guardrail downstream from the guardrail end treatment. The

use of breakaway support posts incorporating teachings of

the present invention substantially reduces the time and

20 cost associated with initial installation of a guardrail

end treatment and repair of the guardrail end treatment
following impact by a motor vehicle.

One aspect of the present invention includes providing

a breakaway support post having one or more slots formed in

25 the support post to allow the support post to buckle or

yield in response to forces applied to the support post in

a first direction by an impacting vehicle without causing

excessive damage to the wvehicle. The orientation and

location of the slots are selected to allow the support

30 post to effectively anchor the guardrail to direct an

impacting vehicle back onto an adjacent roadway in response

to forces applied to the support post in a second direction

during a downstream rail face impact. For some

applications, one or more plates may be attached to the

35 breakaway support post and inserted into the so0il to



duri ng ngwgd%(vgégggream rail face inpact.. For SO”Fc%BM/dB?M ons, .

one or s may be attached to the 35 br eakaway “support post
and inserted into the soil to 5 prgvide additional support during a
rail face inpact with the associated guardrail and to provide nore reliable
buckling or yielding of the breakaway support post during a head-on inpact

with one epdffiddea@ssOrdRd Bdsapgbt aihrifg a rAliterdatl elhctt he drengt h
of the portion of the breakaway support post inserted into the soil may be
i ncreased tt&%enBafesiphese FuREdERALaciRY | $19 cBIOEbResIME ApplEilddbiléns, the

breakaway $hRROrin@ast FRYLAENG Bf! YRLCBIrebiBRAY SUBBE TCRseN dlirlihgs! Of s
formed in one or nbre flange portions of 10 the [-beam Alternatively,

the breakawayhensdedr inpost WayFthane gnvolafolher eéssardated guaggraid -cross
section w tﬂléé@é%%@é%fﬁ the Oi‘gng{hF'Brfetghd?)?ﬁr(efiohh%fpc&%% It eeaac’kcaWa nce

W th teachings o esent invention. other "aspect 0 present
i nvention iswdpees pést ingsesviedi nigite btkakaway sumpore posrehaedndgaoa first

bor ti on_or g Aiphey Sect Lo.age, B, SECOND: ALt G.0L . Qg ssalicon, wi th

the first p I'on rotatabl'y coup e second porti piVot pin
or ot her suileldreakpma yoisupgioattalplos tc oay ihay epreeftapdlnal dotreaat sradjsacent

ends of the flgst 20t lgggtkonma dithgnsecondrpo#ﬁion tQ aILOM/rngtion

of the fi rsstecpd“r% ot Pelsa Ve PO T he %e%o%c?rp(ﬂ iont. anﬁ%p&r\}:dtonﬁ s

pr efigr abl y tird antoedrdur Alg elrmsitalvedtyi, orthef Hrfea kaseyc isatpe darte gloawaynaguppor t

post to al Ihow rotagxitoq.g of the gi rst]Ké)ortion when force is a gl | ed .t hereto
in one 25 "2V FelfiiofWand To-TBLUET oP At iSHY S tHEPTT réFCg PRi &1 Shhen
force is aplldted fiditieet @ni bne Secadte 0sides i . theA paiddarinpidt cor daintey

port 1 on' andite CRRGHRGrLS ool PERRRRY GHOTTUdi 4l Ly i th each other. The.

shear Another aspect of the present invention includes
15 providing a breakaway support post having a first portion
or an upper section and a second portion or a lower section

with the first portion rotatably coupled with the second
portion. A pivot pin or other suitable type of rotatable
coupling preferably connects adjacent ends of the first

20 portion and the second portion to allow rotation of the
first portion relative to the second portion. The pivot

pin 1is preferably oriented during installation of the
associate breakaway support post to allow rotation of the

first portion when force 1is applied thereto 1in one

25 direction and to block rotation of the first portion when
force is applied thereto in a second direction. A shear

pin or other suitable releasing mechanism may be provided

to releasably couple the first portion and the second
portion aligned longitudinally with each other. The shear

30 pin and pivot pin are preferably oriented such that during
a head-on impact with the end of the associated guardrail

facing oncoming traffic, the shear pin will fail and allow

the upper section to rotate relative to the lower section

and thus minimize damage to the impacting vehicle. For

35 some applications, a release bar or push bar may be



30 pin and pivot pin are preferably oriented such that during a head-on
i npact wi tWOPYBKEI8Hd of the associated guardrail facing onc®@TAgIBMES i c,

the shear pin will fail and allow the upper section to rotate relative to
the | ower section and thus mnim ze dama(ge to the inpacting vehicle. For
35 sone applications, a release bar or push bar may be 6 attached

to the lower, section to_assjst with disengagenent, of.the upper section from
the | ower sggi?(é%e@u)?? nE)h%ujc Weot REFbHOBY g? h%sﬁb‘?)férszg&t?ibggn@ﬁg?ﬂﬁnﬁ' rail
face inpact ofi tihet heppesoseat eongifaily aile LOResarmRceliioRNtdld iy ofuthe 5

shear pin and,the pivaqt pin prevents the upper section fromrotating
rel ative tBOtFEéO I S%mt?‘es &n Sectiffys, DUt ra Aidivay L 36 ptRPaghst

wi || buckl ewdthytlet daslsé gt &d N@aslrdoRi 1 oeeé & ndi o 1é7€a HBGRISE Lh@N
| mpacting vegl cle and will remain intact to redirect an inpacting vehicle
back 20  SBRED PR 2RI dhRETIoRIRaPrEVERES athai YPRRE eSERBHRR . fTRBhNi cal |

advant ages ebthRenl esenhtiReentibonthacl ydgepr o¥bdi ngn br eakangy  support
posts which are easier to initially install and to repair as conpared to
wooden br eaRERBYAEY pTRRPPBS tROS WH b L porekbasobf yietth dwebawayhasd-

support - POSbnMgiR: A 1Al £ 14 0kRAE80REd anC AMRIA!AY WYAL] ALy St ee!
| - beans using conventional netal bendihg and stanping techniques in
accor dance Witk tredeitnddtact Heo predénect neantinpactdng oremiorle npgak soi |

bLateo My 8Rt8!EAENAdshE; GREN BLaakayayeEURnal EaROSELR Liphlier enhance 20

desired characteristics of yielding o uring head=on inpact with

one end of an as¥eehnieal qdvantages oo fri ther pre shmgmntention npect udy
Tpact’ ng vRho S SEHE C e ENEny | AR BLE R A PR REC A"
i npact. Bréak&haylyuppbostabbsead ntor persiimgaseaxmpgsedf tbhevgsdsent
Invention mBy.be.Hs6dsWhhB -2 B%g%sYaME%%¥ %%rtions of each breakaway
15 support post may be fabricated from standard, commercially
avallable steel I-beams using conventional metal bending
and stamping techniques in accordance with teachings of the
present invention. One or more metal soil plates may be
attached to each breakaway support post to further enhance
20 desired characteristics of yielding or buckling during
head-on impact with one end of an associated guardrail to
minimize damage to an impacting vehicle and to securely
anchor the associated guardrail to redirect an impacting
vehicle back onto the adjacent roadway after a rail face
25 impact. Breakaway support posts incorporating teachings of
the present invention may be used with a wide variety of
guardrail end treatments having various types of energy
absorbing assemblies located at or near the end of the
associated guardrail facing oncoming traffic. For many
30 applications, breakaway support posts may be satisfactorily
installed adjacent to the edge of a roadway without the use
of steel foundation tubes and/or concrete foundations
typically associated with installing wooden breakaway
support posts and other types of breakaway support posts.



guardrail end treatnents having various types of energy ab§eg Q?
assenbl i eV IHWTI at or near the end of the associated gua al ac ng
oncom ng traffic. For many 30 appl i cati ons, breakaway support posts may
be satisfactorily installed adjacent to the edge of “a roadway without the
use of steel foundation tubes and/or concrete foundations typically
associ ated w th jnstal I a¥€¥a rt d; ypes
of breakaway support 6%%%% ggﬁgggAEFﬁr er¥5§g§§? of t gﬁﬁégséﬁ%bﬁﬁeéntlon
i ncl udes prmwmmglcgtmxa:tr@allslmmolrtppgstshawn@g aaffisstpportbonoerupper
section att east r y 4 f ' onpect i on,
to a seconda%%gg gecEQB SQtagégp.%% uﬂ%% héﬁéJﬁﬁg{ q%%5¢§5 ﬁn?fa%gible
connection ﬁnangmblm|¢nnnntUHDnac¢mrdaleeomdtporEB@ml@gSl@Weth&eptESﬁnt
invention tg resist npact tor m one direction trong
it ot on) | TBRGSPERGFE §355 FBhc BB P T TORATT A9 b anbEhEp e

di rection 1wealccod|drae@:te an)th te&’dileilegabby theherident ineawgtide to
connection allop he er portion o ost to deflect.slightly and
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i npacting vehreteiomtp dhe 8bryidbd to Bib&Et DEPERIMItEN ¢EhTtiEe DRAVNGS
For a nore cogEIete under st andi ng of the present inventign, and the

advant ages ®ReFBBF, Airerties |§Wﬁ6% nH4ESEEIPRE - foIIBﬁFﬁ@rﬁP@Ytenthe

descyppti onfira{é%@bll@ CORINeRE 02N aMldird Neh AGERIEIR P M SH 2%k NEige hHsthi ch:
20 FIGURE 1 is a schematic draw ng showi ng an isonetric_view wth

portions breRerdafb§chf Sl ighfnvay andhr dhen Bysebmakli ®f atheeakavay

support posho¥tihna Qﬁﬁ%dhﬁHlﬂ?%ﬂN¢ﬂiﬂﬂE¥ﬁ§”bfkaE“&ﬁé?@Efn&”%@h?B?e _
enbodi nent ‘of the present invention, 2 is"a schematic

drawi ng i n &nEQathenadfth

15 BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present

invention, and the advantages thereof, reference is now
made to the following written description taken in
conjunction with the accompanying drawings, in which:

20 ' FIGURE 1 is a schematic drawing showing an isometric
view with portions broken away of a highway guardrail
system having a breakaway support post with a guardrail
mounted thereon in accordance with one embodiment of the
present invention;

25 FIGURE 2 1is a schematic drawing in elevation with
portions broken away showing a side view of the highway
guardrail system of FIGURE 1;

FIGURE 3 is a schematic drawing in section of the
breakaway support post taken along lines 3-3 of FIGURE 2;

30 FIGURE 4 is a schematic drawing showing an isometric
view with portions broken away of a highway guardrail
system having a breakaway support post with a guardrail
mounted thereon in accordance with another embodiment of

the present invention;
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portions broken away showi ng a side view of the highway guardrail system of
FIGURE 1; WORH6Y is a schematic drawing i'n section of thePBTéng ey .
support post taken along lines 3-3 of FIGURE 2; 30 FIGURE 4 is a
schematic drawi ng showi ng an isonetric view with portions broken away of a
hi ghway guardrail system having a breakaway support post with a guardrail

mount ed {her eon Ly Agcor dance wi th,anather sphodiaent, of) Lhgr peseaky .

i nventi on; 8 i STa Schenm aw ng | evation wth portions
broken away ppirauiong drildm \dway oshowengr aakadayviaeppoft thesbrekeWayRE 4

inits first position; Fl ' Sch td. Inagdn elevation with 5
portions br Oéﬂﬁafossﬁo\ﬂ%]gqﬁg%eqa\ﬁﬁﬁvﬁ? fltlﬁ]"esdc[)%3\(,aégai‘lgcvlvaf{/}1’support post of
FIGURE 5 rotati ngefqurR i 6s s r at sedgintdtoic t drawsegorich petevabhonn wigdponse
to a force applied tq the breaka suppor t st_in on Lrectiaon

cor r espondi W%%W%@?%&taﬁy \QS%%W'ﬁgeaV\FEﬁeoﬁéegna%o%htehég‘?gg%&aé’t ed 10
guardrail; HR@#Et destd SENPIGURE O avtAgiAGOWIOE ANsi Tamsttr iposditdwnwi t h
portions broken away of a hi ghvvay guardr ai | i;yste havi Enf% 3..brd'te%’ka\g?;’{/?r
support posttania $e§°8daP@FAILE CRo Rt EGSPRESEONC R/ dOFGEI ST \i 1TC t her
enbodi ment  @frekkaway ERGpBreSEBEL AvieBnicORi rfelcBIRh &dry espreitdmai iWd t awi ng
in elevation with portions broken away show ng a side vjew of the highway
guardrai| syt edTBRCE QURER 7 VeRiQIE FiFR Pn&cheRdt i d#’é@vi g 595 on of
the 2G £akauay ;support post taken along lines 9-9 of FIGURE 8; FI GURE
10 is a schematic drawi ng showing an isonetric view with portions broken
away of a hi ghwayF IilREr A s s¢seeheRatiifg d5aliegk SRQY 18G 5o 1 SF_ MG h a

guardrail  yjey with portions broken away of a highway guardrail

system having a breakaway support post with a guardrail
mounted thereon in accordance with a further embodiment of
15 the present invention;

FIGURE 8 is a schematic drawing in elevation with
portions broken away showing a side view of the highway
guardrail system of FIGURE 7;

FIGURE 9 is a schematic drawing in section of the

20 breakaway support post taken along lines 9-9 of FIGURE 8;
FIGURE 10 is a schematic drawing showing an isometric
view with portions broken away of a highway guardrail
system having a breakaway support post with a guardrail
mounted thereon in accordance with another embodiment of

25 the present invention;

FIGURE 11 is a schematic drawing in elevation with
portions broken away showing a side view of a breakaway
support post analogous to the breakaway support post of
FIGURE 10 rotating from its first position to a second

30 position and separating in response to a force applied to
the breakaway support post in one direction corresponding
with an impact by a vehicle with one end of the associated
guardrail;

FIGURE 12 is a schematic drawing showing an exploded,

35 isometric view with portions broken away of an alternative



nmount ed t her eon in accordance wi th anot her enbodi ment of 25 t he present
I nvent-i on;w‘%g 8’ 11 is a schematic draw ng in elevation vm%qim&?ﬂo?q}ﬁ .
broken away showi ng a side view of a bregkaway support post anal ogous to
t he breakaway support post of FIGURE 10 rotating fromits first position to

a second 30 position and separating in response to a force applied to
the breakavnaynsdRR@M:- PESL bﬂe&l@@rdlﬁaﬁ‘i@é'%'&l“t%&)rl%Sp?BE“ Ngs&¥ & 13 pRact by
a vehicle with one end of the associated guardrail; FIGJRE 12 I1s a

schematic dFHAFAFadhoRYSEeln idipsddadeddsn FIGURERetLO @nd ddmith portions
broken away of aprguRe "ediyg a sgcl‘?éﬂ?é’@ig‘s%%ﬁv% %akgieé}’é‘ﬁoﬁgkgg; for

use with the guardrail systemillustrated i 10 and
i s a schenaPPEtdoadi myckerelasat i growing posidensieworEntheaprehyaivay a

side yiewo u r |I|2|n t he
breakgr baré %PSEPWangIPgF% ﬁﬁ? @Fggnﬂ%l%f:arq%%go]aqi ?55 gecond
position anﬂléﬁbﬁrQZiagdinotetpngsérom atﬁofcesappbsedlbn tbeabseabaﬂay
support pos i recti rrespondi ng wth_ an act vehi cl e
with one en%ogfltg%gl %sggsieé)t%er}c?ctlgﬁlge i g{l%ﬁ%?%ﬁ? L riiAaﬁgi‘éeacﬁé?rrat ic
drawi ng i n thev airieakawiatyh spEHdmingpdstoken anaydshewt bgnacdetraspoaddagvi ew

of a breakaway, support st |ncor oratin further, e i ment of th
present inv@ﬁﬁ? Bp a8P% elﬂgtﬁs°8858ﬂgnﬁgFgg8rQﬁfﬁﬁlﬁﬁeg

el evadi on \M;ﬁbrpl@atlllons br oken avvay show ng anot her side view of the

ol ovati o with pERFPEHS bk AudsNeRBfiAg CFAGER |1 SLoVR EbRT HAtR0

br eakaway ppsttiBnaccsreise awdy sholdingnoh hefetyilodsiBat view of a
breakaway support post incorporating a further embodiment
of the present invention;

15 FIGURE 14B is a schematic drawing in elevation with
portions broken away showing another side wview of the
breakaway post of FIGURE 14A;

FIGURE 15A is a schematic drawing in elevation with
portions broken away showing a detail side view of a

20 breakaway post in accordance with still another embodiment
of the present invention;

FIGURE 15B is a schematic drawing in elevation with
portions broken away showing the upper portion and the
lower portion of the breakaway support post of FIGURE 15A

25 ~disconnected from each other;

FIGURE 15C is a schematic drawing in elevation with
portions broken away showing another side vwview of the
breakaway support post of FIGURE 15B; and

FIGURE 16 is a schematic drawing in elevation with

30 portions broken away showing a side view of the breakaway
support post of FIGURE 15A rotating from its first position
to a second position in response to a force supplied to the
breakaway support post in one direction corresponding with
an impact by a vehicle with one end of an associated

35 guardrail.



of the present invention; FIGURE 15B is a schematic drawing in el evation

wi tth porti or®WOBBBIRT away showi ng the upper portion and the |RORUSYB@PE0N
of j/the breakaway support post of FI GURE 15A 25 di sconnected from'each’
ot her; FIGURE 15C is a schematic drawing A el evation with portions broken
away showi ng anot her side view of the breakaway support post of FlI GURE 15B;
and FlI GURE 16_j a g h-gf & drawing in_elevation with 30 portions

bf oken away s 3 2rabRePenls OFndHE, ANVENIJON pport post of FI GURE 15A
riotating fromits fhesprepstiddrerdbE RN Pediet bPBskAL! E8POAEEcH0aRd
force supplied to the breakaway support post in one direction corresponding
with an i npacttBy 28VAIHi39RS \A/P%ﬁ i tlenHRERT 8K OREs Y atefensing fgjhagh?ai | .
10 DETAI LED DESEBRES! ONtQroligh hNVEYTIEN Theawiedsr rfﬁk@”@&ﬂé??ﬂésbgin%he
present _invention and its advantages are best understood by referring to
the FI BRES 1UuefRfoufdr 14 idfe t Baddr aAFRgSPORAkBINUPRYES s M| @e5 varigued
for Iike andgggyiggponding parts of the various draw ngs. Portions of

hi ghway guardrail system 20 incorporating one enbodi ment of the present
invention are shoiprtiony dUREShway gipardraPbrsyohemol?0higherpoygahidgai |
systens 10 20t s lkneor Lhg R I ment s_of

t he present i%%éngfon afgégﬁoaﬁpiﬁﬂ Id%&é%gﬁeth$%%§%9€%¢ %P%gtg%gggéugﬁort
post s i ncor poF 88VRES flur thean@nbodi hernt sows ¢ fichpghsant guavénsi bnsastembown

in Fl ES 14 hr h ' | 12 20, . and 320
are 15(31.15% t yg?{):'al %/tg'i n%r?ial #e% mﬁ%%%%?@%ﬁ%&%@?éﬁ%@“@?d %%lag\ﬁyof‘not
expressly showhy pdeseast inyemthiawaralrd nshoempries FINEURIGMY tlarqugvens. a
vehicle (not ghowl, 15 om,bE8YLNEoLRS incorporating further embodiments

of the present invention are shown in FIGURES 14A through

avaly)
- -

16. Highway guardrail systems 20, 120, 220, and 320 are

15 typically installed along the edge of a highway or roadway

(not expressly shown) adjacent to a hazard (not expressly

shown) to prevent a vehicle (not shown) from leaving the
associated highway or roadway.

Guardrail systems 20, 120, 220, and 320 are primarily

20 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 expressly shown) are preferably provided at the end of

guardrail 22 facing oncoming traffic. Examples of guardrail

25 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 4,928,928

entitled Guardrail Extruder Terminal; and U.S. Patent

5,078,366 entitled Guardrail Extruder Terminal. Such

30 guardrail end treatments extend substantially parallel with

the associated roadway. U.S. Patent 4,678,166 entitled

Eccentric Loader Guardrail Terminal shows a guardrail end

treatment which flares away from the associated roadway.

U.S. Patents 4,655,434; 4,928,928; 5,078,366; and 4,678,166

35 are incorporated herein by reference. When this type of



associateqwggggkg or roadway. Guardrail systens 20, 120, 2§?VH§$&% go are.

primarily desi gned and installed al ong a hi ghway t-o a rai
face inpact froma vehicle downstream f§{om an associ ated end treatnent.
Various types of guardrail end treatnments (not expressly shown) are
preferably provided at the end of guardrail 22 facing oncomng traffic.

Exanpl es Of%&&FHfﬁfﬁ|e&§5trea€ﬁ@htti§aﬁﬂ€ﬂ6 a SAHhSERE! OtHe GREradaEIWM th
the presen U P

_invention are shown in U S Patent 4,655,434 enfitled Energy
Absor bi ng ®iakldmammaidifitrlease Sfromeehe as900iabed cpePPPEE EOAE dRBAI

Ext ruder Tery§nal ; d; Ratent, .5 , | t .Qpar ' ruder
Ter m nal . eari%lg}%h t&)%n algggrlgltrgzi Peg?igztgr gtgc? nt sg e%’?gﬁg‘asugé‘?gﬁgfgﬁﬁy
paral | el wirpdrtihensaisebcrhcedssosdaded guarsiraidt.entHayerer 1cbreakavard

Eccendric %h LI T ' g Eﬂ il _end e ghich
lar &b away® Bt Enaaste . LRETHPaLaRany® Pelife) of "CEheoThPE tnhs ooe,
5,078, 366; TmdedtbEFB, 168 BB usedamda imeEmpaumirdier eemd byyresteerhcer When
this type of 11. guardrai|l end t.reat o | t_by a_vehjcl tge
uar dr o | WHTESETRL | 99 PBPRac BN | P s iten Do “pBeetaRRsal | ow
t he i npact i actop weedti exties tioc pafsr bighe nals skooist e@anvpdwdy oasdoént heipasedi at ed
guardrai l . WBVﬁr,tbrggkamay 5 support posts incorporating
teachi ngs PF*1Eh® “pPEstht i nvention may be used with any guardrail end
treatgrent or guasasptrtt sdtesn Ay NYO Saz3Gf aBBOryn&neBYyhabeoabsbgong
characteristjcs for the associ ated roadway and antici pated veh%cle traffic.
10 ﬁiﬁﬁﬁ&?npﬁggsa3U?a (§f§2ﬁil. 0 rSéb‘H%@ 1SsPPBAGCHPPect i on
and a weak €brest igpactherom POS &S]ttt ian ancheppsstf ernibhesst rong
direction, the post exhibits high chanlc%%Br strength. ., The strong
direction R¥IRypPREREYLIGRFentSE eﬁgggendicm t%FEQébgu%%H?ﬁF}QnThﬁ§,
typically oriented perpendicular to the guardrail. Thus,

15 when the post is impacted by a vehicle in the strong
direction (such as when the vehicle impacts the face of the
guardrail), the post will remain intact and standing, and
the vehicle will be redirected back onto the road. When
the post is subjected to an impact from the weak direction,

20 the post exhibits low mechanical strength. The weak
direction is typically oriented parallel to the guardrail.
Thus, when the post is impacted by a vehicle in the weak
direction (such as when the vehicle impacts the end of the
guardrail), the portion of the post that is substantially

25 above the ground will either break off or bend over, so as
to avoid presenting a substantial barrier to the wvehicle.
Preferably, the upper portion of the post will deflect
slightly and then break off, in order to minimize lifting
of the impacting vehicle into the air.

30 One or more support posts 30, 130, 230, 330, and 530
are preferably incorporated into the respective guardrail
end treatment to substantially minimize damage to a vehicle
during a head-on impact with the end of guardrail 22 facing
oncoming traffic. The number of support posts 30, 130,

35 230, 330 and 530 and the length of guardrail 22 may be



15 when the post is inpacted by a vehicle in the strong direction
(such as wh&¥0P#@6¥ehicle inpacts the face of the guardrail) PAIAESIPEYRI Wi || -

remain intact and standing, and the vehch will be redirected back onto
the road. Wen the post is subjected to i npact fromthe weak direction,
20 the post exhibits |ow nechanical strengt h The weak direction

Is typically Len uar dr ai when i
|npagfed by éﬂ%%h?%lg ﬁ' ?kggwggﬁndﬂﬁggt?%ﬁoféﬁgﬁ §°®H¥ﬁyfh QV% T%rg'

i npacts the earrﬁjaﬁemmetgu'ahelr abhiwayheepontriiory ansiﬂﬁl,msztﬁrﬂmt h\Sghway
substanti al | bove the.qgro Wi, Ll eit break. o or over
so as to avo%ﬁu$¥%§%hf §SE?§U taﬁ?ﬂalzggrﬂ(;§¥Q! etRated rhﬁ%}%bly,
the upper porti®ffot tdwe peisé widdocikitest sbaghayy amﬁkith’@lﬂebrﬁélke@tféd in

order to mnimze |lifting of the inppactin vehlcle into the air.
One or Tore TS ”calﬂoﬁ’% igeaimpntosps dxgcC 5]5@:%‘? el RS a‘B?'S/all'

i ncor por at ed bf@@ké‘h@yr%&pﬁﬁ&tv%% dsai | 1e3”01 tpgal myHo tenguisioanti el Iy
m nimze danage to a vehic durin head- on |npact with the end of

guardrail 22 $REPRRYLHRBFMY wa%fwell 2ZheugridRger gridudisre Waeact 3o
130, 35 23 e 33dpakd th@ngutatﬂfﬁraﬁﬂgtﬁ Of OURESH At 2AnMBYmbec tlnc%Z

vari ed dependi ng, upon the associ ated roadway, the hazard adjacent to t
roadway requiFemCinsharkaensa dheniagrrgiafied drappvwayst efUmPOT @OSZD or

320, apyicipaged ysbi chsolr afdd Cafd the daaqci ety TopduBaR b, o

selected 5 guardra| énd treat ment . I scussed later in nore
br eakaway supiRRd-PFosMmpagy, wish, theoend 30f agier EBR i 132 sektrelly cauhiong

guardrail 22 &gég@l@er (%éaqgo a[?aﬁﬁpé)é%fﬁgevém?@fé with guardrail 22 to
ac

redirect an inpacting v onto t ssocl at ed roadway. Suppor t
posts 10 30, 1-‘8@P<213t) B33and03301@PL | YBel d 330 bieekd e 530r i mgya be

head-on inmpac 18,108 RUnOf v HALEL Alh2e W E QL 53US f9ys or other

15 materials with the desired strength and/or breakaway
characteristics appropriate for the respective highway
guardrail system 20, 120, 220, and 320. For some
applications, a breakaway support post incorporating
teachings of the present invention may be fabricated from

20 ceramic materials or a mixture of ceramic and metal alloys
which are sometimes referred to as cermets.

Portions of breakaway support posts 30, 130, 230, 330
and 530, as shown in FIGURES 1-16, have the general
configuration associated with a steel I-beamn.

25 Alternatively, the teaéhings of the present invention may
be incorporated into a breakaway support post having a
generally hollow or solid, rectangular, square or circular
cross section.

Breakaway support posts 30, 130, 230, 330 and 530 as

30 shown in FIGURES 1-16, have respective upper portions and
lower portions with approximately the same general cross-
section. However, for some applications, the upper portion
of a breakaway support post incorporating teachings of the
present invention may have a cross-section which is

35 substantially different from the cross-section of the



excessi ve damage to an inpacting vehicle. Support posts 30, 130S 230, 330
and 530 neyOBES63Bri cated from various types of steel all.oySCHPSBORY 15

materials with the desired strength13and/or breakaway characteristics
appropriate for the respective highway guardrail system 20, 120, 220,
and 320. For sone applications, a breakaway support post incorporating

teachings of ke BNl S ARTRY Ber faRELGRE SOLLEOTRERr pozEaa ©

materials of a mxture of ceram ¢ and ne al oys’ wh e sometimes
referred tomay ¢w@veetishe Poenévat obnfidigakandpns gsseraigiest swBth as01-230,

330 and 530, as s in Fl QU -16,, have the.general figurati
associ at ed beaﬂltﬁﬁ¥feaﬁhesﬁ%ég%aa%e#P& §%¥‘§§Q%183Aﬁ?grﬁéggvgl ?%%ﬁgﬁ
t eachi ngs otohlfd gmreteinin | aysotiabtedawidsh | e¢thpor & etollibe sobr sakdway

support post havi.ng a.generally hollqw or soli.d,, rectangul ar, square or

ci rcuPar cr8¥21§853F8r]r. p@F&aQé{w&ygg&g}%’rtqrpﬁﬁlg‘ds‘»@,quff(igp?f&' 330 and 530
as 30 shﬁmn A FFIEﬁEﬁBlJiG,zhave,respa?HIVBOuppﬁMﬂﬂaniianrdmdiuorer
portions wt ppr oxj mat e t sane, general cross- sectjon. wever, for
one appl | caysoRBS L he | 02PTROR oI2G, Breqkhiap U posypLcal

I ncor por at i ggepercheagstwéivie (PR ESgatigkNY 9Pkl glafdyahave2a cregsssaelion
which is 35 ,substantiallg . different from the _cross-section_ of the
13 associ at BBPL&GRF1PRFt | dnthEbe BRampreardreidppey P6r 6RGASHEFREIE Y he

genefgl confisgurati gRhasSAG Lo IghaFiai REANbo AT IR 111 a88QChahed
| ower portion_may have a general conflgﬁéatlon associated with either a
hol | ow or sépilded, maYe\e ridtiisfagioiiby wSedl VolhobPreakpyayqsuPeogdst . I n

FIGURES 1, 2osfs Z0anfl3d0. 241 ghywy a‘?i@@yoaiﬂnc%)f?b%%i%@’ theOtedefianrd 320
are shown having a typical deep Wbeamtwelve (12) gauge type %uardrall 22.
For sone of the present invention. Breakaway support posts 30, 130,

230, 330 and 530 may sometimes be described as direct drive
15 support posts.
Various techniques which are well known in the art may
be satisfactorily used to install breakaway support posts
30, 130, 230, 330 and 530 depending upon the type of soil
conditions and other factors associated with the roadway
20 and the hazard requiring installation of respective highway
guardrail systems 20, 120, 220, and 320. For many
applications, breakaway support posts 30, 130, 230, 330 and
530 may be simply driven into the soil using an
appropriately sized hydraulic and/or pneumatic driver. As
25 a result, breakaway support posts 30, 130, 230, 330 and 530
may be easily removed from the soil using an appropriately
sized crane or other type of pulling tool. For many
applications, breakaway posts 30, 130, 230, 330 and 530 may
be satisfactorily used to install guardrail 22 adjacent to
30 an associated roadway without the use of metal foundation
tubes or other types of post-to-ground installation systems
such as concrete with a steel slip base support. U.s.
Patent 5,503,495, &entitled Thrie-Beam Terminal With
Breakaway Post Cable Release, shows one example of a
35 breakaway support post with this type of foundation.
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applications, a thrie beamguardrail may be satisfactorily 10 used.
Qther types W 9% 9837drai | s, both fol ded and non- fol ded, nmay BET/US98/09029
satisfactorily used wi th breakaway support4 posts 30, 130, 230, 330 and 530
incorporating the teachings of the pr esertt? i nvention. -Br eakaway support
posts 30, 130, 230, 330 and 530 may sonetines be described as direct drive

15 support po I QUS o} ar.e |1 known in . the art
may be sati sfact or%T fhhégqéldqg F&EQ?E# il %a@%ﬁahﬁf e\gl)aﬁﬁwaryoﬁ?%t at 230,
330 andt 530 c%pex@mllgdexfj)oalbggatynebm?yts?ez degdnégggm 6puir‘@|th§:rgléagt3lzroﬁ o
associ ated wi roa z

respective m”ﬁ&&&%&gﬁa | and, 39 %r% % & ZOLH e£(t5’ C{

many appl i caMQnSbebrfeak:@aaybyunmrctm@osi Ss@@eﬂ@-bé’a’i@ (€ aaﬁ@r% gfiy be

simply driven_int the soi | u3|n ropriately sized hydraullc an
pneunat] ¢ driShawn Cs segty %I th ‘&-% kaha§ sE?SS&Fdeoéteélg R,

230, 330 and &%gmﬁdbgoagsaty renpyed d# amd: tFeQi Islwﬁgoa%n@mrzow@tel y
sized crane or ather ty of pulling toal. many applications,
br eakaway pofLe @Gabigof"?@@d R0t RIS P ARy W%Sd{ﬁ%fséée@r iofy Weke B4 -0

instal | guar dyiadil az2yadhagaitr b¢ 3Qots 42N a3%SQY M Preadiay W thaed he
use of netal foundatlon tubes or other types of post-to-ground’installation

systens such ids IdeRgref8 ARt APROStERISIdgp Qﬁé@bs@ﬁportsmtsu‘l@ B erfkd
5,503,495, RN isldl gde fBEh@dBﬁﬁ%rmga g‘t@alflr\ytt Rl egkayay o oe

Rel ease, shows one exanple breakaway support ost W|t
type of foundativh. brea)ga;was;g %‘h@lmrtnpﬁ'GJRES 151025a|4@,342bre§dkm 46

support post h@chadﬁﬁegl angatg 199@%%29&%&'01@ %Rl tcbé%fnor m%%gwth

fl anges 36 and 38 attac her et El ongate
cutting a stea&al upp@@amqrﬁdtoremwl;ov@r pommm)oflsumpoxstemomsw haV| ng

the desired lengifi hQhgth of breakaway support post 30 and the

15 location of slots 40, 42, 44 and 46 will depend upon

various factors including soil conditions and the

anticipated amount of force that will be applied to

breakaway support post 30 during a rail face impact with

guardrail 22 and during a head-on impact with one end of

20 guardrail 22. For the embodiment shown in FIGURES 1, 2 and

3, slots 40, 42, 44 and 46 are formed in breakaway post 30

at a location corresponding approximately with the

anticipated ground line when breakaway support post 30 is
properly installed adjacent to the associated roadway.

25 For one application, elongated body 32 may be formed

from a standard steel I-beam with flanges 36 and 38 having

a nominal width of four (4") inches and web 34 having a

nominal width of six (6") inches. Slots 40, 42, 44 and 46

have a generally elongated oval configuratiomr approximately

30 six (6") inches in length and one fourth (1/4") inch in

width. Slots 40, 42, 44, and 46 are positioned intermediate

ends 31 and 33 to cause local buckling of the associated

breakaway post 30 when properly installed.
For the embodiments shown in FIGURES 1 and 2, block 48
35 is disposed between breakaway support post 30 and guardrail



el ongated body 32. A pair of elongated slots 40 and 42 are lE)referabl

formed in ‘F"Pa%@%@?G on opposite sides of web 34. Sinmlarly, Pal/BRE0%P sl ots
44 and 46 are preferably formed in flangg 38 on opposite sides of web 34.
Slots 40, 42, 44 10 and 46 are forned internediate first end 31 and
second end 33 of breakaway support post 30. Slots 40, 42, 44 and 46 define

in part a foangi BlecRreyiflans cgpresd o dastugenoagugpe wgnwand a
| ower portion of su?)port po)gt 30. The F)ength p%\g@r ggkgws/ael s%&%gk%hgost 30
and the 15 For | ptheronapplifationgp, guprdraiil are 4euay | Ibe depeed tdyon

vari ous f I L. ydi 0} ond td tj.cl.pated
anount of fg\?gg_l%ﬁatéﬁ%rg% %%.p%llll%d:;?o%glr éja awaay"?ds‘vijp% °€)§s¥’8§8 gﬁr’i ng a
rail face i Ppaéngwiat Iraguarfhcs |igsacindeliwéery a vehiledba anpaguawidriaidne end
of .20 gyar i . embodi o) ip . FILAQJRES 1, .2 and .3,

sl otss40, 4g§ %? _élﬁﬁ%gng%%&%%bﬁ%%ﬂ%&%@a%%ogfe§gﬁsp a P&E’&?‘i gﬁ

corr espondi pgoapgesxa nbd dnae W dif sdte battieenphtred kgwaynd ubpbe twpes tbd@akaway
support post_30 is_properly.nstalled adjacent to the, asspoci ated_ roadway.
25 an org%?ﬁgdﬁ%bii ?gtl on(?héel" or‘?glaétté-’ﬂmk?odﬁn% §e‘6gl‘f’8r e th?m a
standard st @eltelraicanffisét fisangeiedbedndc B8 phaviend athenmwiede V¢ di(hoef four
(4") inches _and b 34 having a nom nal width_of six (6") inches, Slots
40, 42, 44 SRAvRe h%ge ag FAFH99 e IVERISHED SR am S inat PaRakaway

appr oRi mat ebypPBrt positx306dhringhehel Baliengakeanthpenra fourth (1/4") inch
in wdth. Slots %0 42, 44, and 46 are Bositjoned I nternedi ate ends 31 and
33 to cause | ocaFOBuckt® nGTP IS sSRPWPedt Br dHCHRES pdst 30 aRkn 3.

properly i nptrallkestiayFarugde tergssk neat snehgwesi BofhGES s agsl Zngblkack 48
35 i s di sposed between breakaway support paost 30 and guardrail 15
22. Bl ock- 48PhED BRE RNk Yoortde eftesins af" BreEREGEVE FdRNEEReP6

appl i cati ongndg98r gdpaderd? tBHRE gdrt@eh! ¥f breakaway support post 30

15 which will be .inserted into the soil adjacent to the

associated roadway. For this embodiment, soil plates 52

and 54 have approximately the same thickness as web 34 and

are generally aligned with web 34 on opposite sides of
respective flanges 36 and 38.

20 Breakaway support post 30 is preferably installed with

web 34 extended approximately perpendicular from guardrail

22 and flanges 36 and 38 extending generally parallel with

guardrail 22. By aligning web 34 approximately

perpendicular to guardrail 22, breakaway support post 30

25 will provide sufficient support to resist large forces

associated with a rail face impact or rail face impact

between a vehicle and guardrail 22. As a result of forming

slots 40, 42, 44 and 46 in respective flanges 36 and 38 and

orienting flanges 36 and 38 generally parallel with

30 guardrail 22, a head-on impact from a vehicle with one end

of guardrail 22 will result in buckling or yielding of

breakaway support post 30.

The amount of force required to buckle and/or fracture

breakaway support post 30 may be decreased by increasing

35 the size and/or the number of slots 40, 42, 44 and 46



f
mg’!unt ed adjacent to end 31 of breakaway support post 30. During a rail face

i npact bet wREN98B0Fhi cl e and guardrail 5 22 downst r eam f PEUSPRA09029
associ ated end treatnent, block 48 provides a lateral offset between
br eakaway support post 30 and guardrai l 5. The di stance and direction

of the lateral offset is selected to prevent the wheels (not sgowg) _of atnh
| npacti ng vehd fr 1. Ki br eakawa S ort st .during the
rgFI facg inggb %dFéﬁqyﬁéEgé%ggVﬁe a@ﬁﬁ%hlg% %Péué%g 1,A§%§ﬁﬁa 1VBr-&akaway
support post réduciobutibe suinbepl ahdgob2sand b4 whoeb aﬁe aQ;aghean04the
exterior of ective flanges_ 36 and 38 adjacent to the portion o _

br eakaway su&giﬁtgsgg?t3bglg iargﬁﬁiEﬂoﬂPglgge%PﬁgﬁrféﬂuF 86 FRebuskie

adj acent toorhgisdsodrebédwagadudport pbeistt lsios enbodi ment, soil plates 52

d 54 _.h appr oxi mat el, he.sane_t hi ckness, as web 34 and are generally
glni gned \?\nyteh 3&) eoﬁrﬂa%ﬁégﬂ‘éns‘?ﬁe@b% Pé@B@Etrr’@eaﬁﬂaﬁéesr%aghae%@ 20

Breakaway supphetdpefit idfatt Withesndl yninstabhgdaphth web,34)ext-e9dad

appr oxi mat el erEendicuIar fromguardrail 22 and flanges 36 and 38

ext endi ng ge%é’gélt 9gp%Fa‘1:JrJ_etF1f\‘/ﬁt @}&adﬁaét’law_ support pgst 3Pi guragg theb

34  approxi ﬁ%fa@ﬂ—bnpeiﬁ?,ﬁtdi.w'@ﬁetgdaﬁ!ﬁ!’i&ﬁﬁ&' _s%%po@tegégdwdé&% rLopest 30
25 wi Il provide_sufficient support to resist large forces asSociated
with a rail PaéEePnpacendro4 aiill doeremsacthserabéabilitli cFebandkgwaydr ai
22. A30a reslibpeit! 0paLRY 96 0Lpi dlli e M EUbAGHS ReSPERL velLanges 36
and 38 and orienting Tlanges 36 and 38 generally parall'el with _
guardrai | 22logagded opfi mdads f4@m 42vehd ¢l @ndl t H6ori@ endspbngeartdr aal 22

e ount Cof | § oCBLREEEN! Mode \isiRe APoRIEAKBUSHCSHPPOD| (RE%S) Be dBEL

amount of force required to buckle an ure reakaway Supp
30 may be dedfPed®ed HyltisicrHasiatd @6 correasworxiizey drml/ ore t derectben of

slots 40, 42 ne44-8RdifBact with one end of guardrail 22. Soil plate

15 52 includes a generally triangular portion 56 which extends

above elongated slots 40, 42, 44 and 46 to provide

additional support for breakaway support post 30 and
guardrail 22 during a rail face impact.

For some applications, the length of elongated body 32

20 may be increased such that soil plates 52 and 54 are no

longer required to provide additional support for the

resulting breakaway support post 30. Eliminating soil

plates 52 and 54 will allow a hydraulic or pneumatic hammer

to more quickly install the associated breakaway support

25 post 30 and a crane or hydraulic/ pneumatic pulling tool to

more easily remove a damaged breakaway support post 30.

Alternatively, breakaway support post 30 could be inserted

into an appropriately sized concrete foundation and/or

metal sleeve. Soil plates, concrete foundation, sleeves

30 and other anchoring devices can be used in any of the posts

of the present invention.

For some applications, it may be preferable to form a

breakaway support post in accordance with teachings of the

present invention from an elongated body having a generally

35 hollow, rectangular or square configuration (not shown) .



16 formed J Jehgpective flanges 36 and 38. Al ternatively, p&paiyed/ided he
nunber and/or” size of slots 40, 42, 44 and 46 will result-in a |arger :
ampunt of force required to buckle or yingld breakaway support post 30. 5
The orientation of soil plates 52 and 54, relative to a head-on inpact with
one end of guardrail 22 will prevent twisting or tilting of breakaway
support poss13@sdwd ngdhe ddeathdndbmpact . tide bddifiomred $npp@positeyi ded
by soil plates, 52 apd_54 will .increase the reliability of breakaway 10
support poStdesy °€i E?‘ﬁi G SUg 10, G FIAWRY spﬁgor%erpeorsa‘q V%‘&% i G Sof
slots 40, 431i4haandyiberdl IESPONSEIED witdl etiedassponated heacerannl ied
adj acent to end 31 of post 30 1n a first direction correspo%din tq.the

direction ofiEFHEH-oh FhiRges wi b eRfhe3®nd GPegEREFaPR1320tSEPPOSee 15

52 i ngl udes 53 QIANEKRLIfk rhbl N0k AEnAOripProRtnabe L dAamsls are ehengat ed
slots 40, 42, 44 and 46 to praovide additional sg@{port for breakaway support
post 30 andag§s@cdediad spagdiiedd fimdilar &G Wekhatk-. For sonme applications,

the length of el gpgat ¢d-BRUYs34p20ieq aH?XcQﬁti RE’ BASEE 15 Weh phladl aialy
plates 52 and 54 are no |onger tequired To provide additional support for

the resul ti S§PPesakneay 30ppdre pesendodiregtipnngpirigsypenidipidatddhsa and
54 wll all : aul J r %%gﬁat'% r e §KbYy | al4, the
associ at ed %%%gkg§g%.gh %%?tb . aLoggﬁ%%E%ﬁﬁaagg%agggér ﬁydrg% icﬁ
pneudd i ¢ puiillilngresabtt dudkkinmsplty breskeway davampst tbr ak&na3O s @mgbor t
Post 30, _fLpFlde eloe dagianax supper ! oSt e d B T RsgEkad gt o an
appropri at efy si'zed concrete foun Ion and/ or netal sl eeve. Ol at es,
concr et e fomeddtdlen basikeewnds IRe roagmeyot her anchoring devices can be used

0 any of the posts faldle ALSAN dANeniaon FOLsane) APRIERRELOTS, o { B

be preferable totorma uppo post”in accordance w th teachings
of the presamtd ithventilodebr efroagatbdnpatigd 1B@dhakranigngna ugpgeer glonc idh

holTqw rectgngulay or 13043 SEAVLIU 74! QR 1 N UrSN2YPLtably coupled
with each other. For the embodiment of the present

invention shown in FIGURES 4, 5 and 6, rotatable coupling

. assembly 140 is preferably installed intermediate ends 131

and 133 of elongated body 132. Upper portion 142 and lower

20 portion 144 each have a general configuration of an I-beam
defined in part by respective webs 134 and flanges 136 and
138. Upper portion 142 and lower portion 144 may be formed
from a conventional steel I-beam in the same manner as
previously described.

25 For the embodiment of the present invention as shown
in FIGURES 4, 5 and 6, rotatable coupling assembly 140
includes a first generally U-shaped bracket 150 attached to
one end of upper portion 142, opposite end 131 and a second
U-shaped bracket 152 attached to the end of lower portion

30 144 opposite from end 133. Brackets 150 and 152 each have
a generally open, U-shaped configuration. A portion of
bracket 150 is preferably sized to fit within a
corresponding portion of bracket 152. Pivet pin 154
extends laterally through adjacent portions of bracket 150

35 and 152 in a direction which is generally parallel with

Ly
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REPLACEMENT SHEET 17 Slots 40, -42, 44 and 46 may then be forned in
opposi te HWQAY5PT t he resul ting breakaway support post whi E&TAISESRY02Yned
generally parallel with the associ ated ggardrail simlar to flanges 36 and
38. The other pair of opposite 5 sides preferably extend
approximately normal from the associated guardrail simlar to web 34.

When force | ppl4 £d.adjace a p 30 in a
second direg?P%np%%f?esg%ﬁ%i%%s%§¥ﬁgg %%F%&Fgé :%%%Ré§%e§§éénﬁgﬁteﬁfcle
and guardr apreZeramdly 3ingballedwiwith esiedts bUdKl i amd ofpibrodakaway s&pport

post 30 and i sufficient s or g redirect the i cting.,vehicle
back onto tﬁ%%%\égg&/gygeé}egaaﬁg%yggﬁﬁ%%r%rBISSt lhf’dcﬁssa%c to 7 S4, 5
and 6, incl@ades elaxmgat edesady 132 hilvisng canianteafiqort websl5134 4d@ and a

| ower _portion, 144 ich are rotatably.coypled wih each ,other., r the
embodPrent r8ﬁ:attﬁ?\ﬁ%r ecsoéfﬁl}rqﬁ/eﬂf%ﬂg“o O i 4P1BOLhPid ?‘g?at abl e
coupl i ng asaedbly bk kaway ehespdtty post allBed tiontsy kit iadret I9ndsugsdrand 133

of el ongated bo 132._ Upper .portion 142 and | Qqwer 20 portion 144 each
have a geneggﬁr%ﬁ‘flig& tI%H'I]fl ah F—aﬂianf‘%l%‘fi HER3AT pbP t TBY I ESectRve
webs 134 andéimphefgng ¥3hiand B3B8k bAper tRer hkeBcidBeandohawaiy . portion 144
may be formed froma_conventional steel |-beamin the sanme manner as

previ ously descrtBedIGYRES 4, S5 and, 6y ngegRpeliNentelr I mesepper

I nvenbi on apoghewn i 1qF GdES1 dwe? H¥LtBod Ot ahabl L cQUBLWhNIg@sseaPly 140
I ncludes a fTirst %eneral Ly .U-shaped bracket 150 attached to One end of

upper porti8higRed B3Fadiled eHEN BRENP S ecorfP U P ePRE Herbions?
attached tothBe o@@natliQWeroPOIbLER 3B rtionl4PAPRLY be fram&Nd, 153

Brackets 150 and 152 each have a generally open, U shaped configuration
Wi th extensfBfpect to upper portion 142 ‘such that web 134 of lower
portion 144 extends approximately parallel with guardrail
15 22. The attachment of brackets 150 and 152 with their
respective upper portion 142 and lower portion 144 may be
modified to accommodate various orientations of lower
portion 144 relative to upper portion 142.
Depending upon the length of lower portion 144 and the
20 type of soil conditions, soil plates 162 and 164 may be
attached to lower portion 144 extending from respective
flanges 136 and 138. For some applications, lower portion
144 may be substantially longer than upper portion 142. As
a result of increasing the length of lower portion 144, the
25 use of soil plates 162 and 164 may not be required.
Shear pin 156 is laterally inserted through adjacent
portions of brackets 150 and 152 offset from pivot pin 154.
Shear pin 156 preferably has a relatively small cross-
section as compared to pivot pin 154. As a result, when a
30 vehicle impacts with one end of guardrail 22, shear pin 156
will break and allow upper portion 142 to rotate relative
to lower portion 144 as shown in FIGURE 6. Shear pin 156
maintains upper portion 142 and lower portion 144 generally
aligned with each other . during installation of the
35 associated breakaway support post 30.



substantiawd/”%g Il'el to the flanges and protruding beyondpéﬁgsgm@gctlve
webs. A portion of bracket 150 is preferably sized to fit-within a -
correspondi ng portion of bracket 152. Riovot 35 pin 154 extends |aterally

t hrough adj acent portions of bracket 150 and 152 in a direction which is
generally parallel with 18 webs 134. - The resulting breakaway support
post 130 is prefeamapl ygmbuataldfedtarté weiqsn]r% a‘ml ;flnacaitm:im dB4be.7etaémdi ng
general |y nornal fronz% e_ass C|8t§ guarg g %b uItt this
ori ent ati on,SPSREHE P34 >CafigYsPe 6f4t86 Xoapf’ﬁﬁé%éfs& PFEAGHSE udi ng
pi vot pin lifhcad Ia@WthéeakamgyeﬁL@pogﬁea&oﬁinﬂa@st,othuf tiypiecotfl yatieppant
guardrail 22 during a rail face_ inpact tq direct a |npagt %F]ehicle

back onto tHSe]sbei feREiFaLAwalearnPE fheg o NRebs
134 ofg Upperﬁellocher PUd o dAZgPNdIPVEF POERI PRUE4S gliﬁsshttwatgm%rtal Iy
aligned parallel with each other. For sone applications, the orientatjon of

| ower porti 1 18heargdpe apg i ‘étélemﬁtlﬁtﬁéélﬁe(ﬁetc%ﬁ%péheﬁ&tFPéh 126 @nch tnat

web 134 Of | RS p;?iﬁ' 94144 gt A LRRROX] LBd £! ynparoaAé chepht guandrail
15 The attachnent of brackets 150 and 152 with their respective

upper portldirﬁsmtaﬁé Porakapsit SURPLEE RAYthe3RedRfi 680E ddcd: Se
various ori g %ﬁ@lg Jh@ @9{5&9@ ééﬂpifﬁgtsli@ fnﬁyueeeﬁnomrftﬂean thA2.

Dependi ng upon t ower portion 1424 and type of soil
conditQ ons, alidw p‘iJlEIP@S p@ztami oL neg Basgonaeréd ansl | sepATrpbet ifeer 44

ext endi ng fr e nges 136 and 138. For sone applications, |ower
portion 144 lﬁ(%ué’%?%ercc[b \han%dl% |y | onger than upper portion 142. As a result

of increasing thé/'arem)JtSh toybebowér rebeasiong mechamisnes otheryddagf shgar

Phebooh og dith i 5e™HaDobd® SR RO uBLR 128 il £1A lipgdioert e

portion 142 and lower portion 144 generally aligned with

15 each other during normal installation and use of the
associated breakaway support post 130. A wide variety of
shear bolts, shear screws and/or breakaway clamps may be
used to releasably attach first bracket 150 with second
bracket 152.

20 When a vehicle impacts with one end of guardrail 22,
force is applied in a first direction to upper portion 142
and will break shear pin 156. As a result, upper portion
142 will then rotate relative to lower portion 144 as shown
in FIGURE 6.

25 FIGURES 7, 8 and 9 show portions of highway guardrail
system 220 which includes breakaway support post 230 and
guardrail 22. Breakaway support post 230 includes
elongated body 32 and 1is similar in both design and
function with breakaway support post 30. One difference

30 between breakaway support posts 30 and 230 1is the
replacement of soil plates 52 and 54 by soil plates 254 and
256. As best shown in FIGURES 8 and 9, fastener assembly
160 may be used to attach soil plate 254 with elongated
body 32. Fastener assembly 160 includes threaded bolt 162,

35 hollow sleeve or spacer 168 and nut 164. The use of soil
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portions of brackets 150 and 152 offset from pivot pin 154. Shear pin 156
pref er abl yM®8/596370| atj vel y smal | cross- section as conpar RCVESEOBE pin -
154. As a result, when a 30 vehi cl e j,mpacts with one end of guardrai

22, shear pin 156 will break and all ow Gpper portion.-142 to rotate relative
to | ower portion 144 as shown in FIGURE 6. Shear pin 156 maintains upper
portion 142 I r rki 4 [ y i . W e of per, during
installatioﬁggget%§@3gﬁg %égg%%%?aggﬁgggégk%ﬁgygggﬁhﬁéﬁQ%o§$£%0$P £h39 The
anount of feweddingqeters 2o9sdéchated evdthbathkchhearspih pbStemySbeand

det er m ned varl er u as the dianmeter of shear pin
156, the tygé gP %%F§%¥g?§u§gésggkfgﬁFﬁcgpé shear pin 156, the nunber of

| ocations 5 (Sotiler plehg a 2%4gl dhgd n @ wgthepbligl prestatdatlapust be

sheared, and_the distance bgtween shear pin,156 and. piyot pin 154. . As

di scudsed | §P8 lgﬁrﬁg?gndeta emﬁFHgFESpé@fﬂ?b %?@a%&%&¥n§ﬁ p&t $ott 530,
as shown i npEb@GIRES235A ridy ovgh ¥6riefot@épdh@it®URigoly bR nbytrdededdi fied
to 10 al | ow,upper partiqgn 542 to disconnect. and separate from | ower
portion 544?5’9\51 iCC%Lp?smPy%ré’§ %Iher ARG IR SRR OMRTE thth aBeathein 156
may be sati ghadabhlteduseslil o dmidittaichsUPRasaBehti Ofb 14ReangdssQMeitHQrtion
144 generally igned_wth 15 each other during normal _installation

| i . ( !
and use of Fﬂégﬂ§ oci AR ePRY REKLIESL X uppoed poke iScpraferaelyafemrsd of

shean obol t sinshel HE-PEANHOIsHI Eakaney 25aMasdTLIRE 1sedi 4 Qe el gasabl y
attach first_bracket 150 with second bracket 152. 20 When a
vehi cl e i npAREECHREPLORe ehe dredfdiak®f apf DRltibe2els sdbspPsed om the|rst

direction teaxuppesr PO tson atandswl.! | shheak sheRs1Pbw dPbevdSigg resul t,
upper portion 142 will then rotate relative to | ower portion 144 as shown
then fitted over the threaded portion of bolt 162 extending

from soil plate 254 opposite from head 166. A

15 corresponding hole is preferably formed in web 34 at the
desired location for soil plate 254. Bolt 162 is inserted
through the hole in web 34 and nut 164 attached thereto.

For some applications, a smaller soil plate 256 may be
attached to the exterior of flange 36 adjacent to web 34.

20 The dimensions and location of soil plate 256 may be varied
depending upon the anticipated application including soil
conditions, associated with highway guardrail system 220.

FIGURES 10 and 11 illustrate portions of highway
guardrail system 320, which includes breakaway support post

25 330 and guardrail 22. FIGURE 11 illustrates an embodiment
of support post 330 having narrower breaker bars 350 and
352 than those illustrated in FIGURE 10. Support post 330
includes an elongated body 332 having an upper portion 342
and a lower portion 344. Upper portion 342 and lower

30 _ portion 344 each have the general configuration of a steel
I-beam similar to elongated body 32 of breakaway support
post 30.

Upper portion 342 and lower portion 344 are defined in
part by respective webs 334 and flanges 336 and 338. Upper

35 portion 342 and lower portion 344 may be formed from a
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in FI GURE &vo 3850637 FIGURES 7, 8 and 9 show portions obchigbiidao
guardrail system 220 which includes breakaway support post 230 and -

guardrail 22. Breakaway support past 230 includes elongated body 32
and is simlar in both design and function with breakaway support post 30.
One difference 30 bet ween breakaway support posts 30 and 230 is

t he repl acenmveafticmadl plitateds I5Heand iTd the Sstairde frladines %‘?4pa:llii:j12§fslyAS )

best shown in FI GQURES 8 d 9, fastener ass y 160 e used to attac

soil plate Zgﬁsﬁ\ﬂ%eil onglg?"é%lt bodﬁf”fle.orﬁastilﬂﬁr kb8P 16 RRed

threaded bolduldé8an8hally hdthiw streveyryurspaceraleSreaei vely165.0welhe use

of soil 20 pl ate S?g and_fastener asse IX 160 eli m nates_sone of the
&015 d i}

wel ding ste LR | QLA St 1P aRe§0B5TEEE AU ARk away

suppors postardd)orSei metall alReve?¥hichdave deedERAHiloisly GeHAUIA 5
configuration. The length, wdth and thickness of soil plates 254 may be

vari ed deperfff gttt RA i TRAFHAE dRffateAB on for the associ at ed breal(;away
ost 230 and the yppdei pakedososhz condi 1haBs RA-REBA! 3uQ G
Poadway. An appr otgékis%te S gigged holg igs Sr ef erﬁgbl y8 or trlrledtarli% %&%Qﬁrﬁ?étcﬁe

mi d- poi nt of%Wk6} Prsiakes PsasaddOberd B62.i ndér ttde embostimesdgishowmhdrhead
166 of bolt gfgyns dh5Pesadqel % exiersep 9k, ggiaiezp';t?zlﬁ§t§§4- 34203 O

hol | ow sl eeve 168 is then fitted over the threa portion o
ext ekl ng fremaneeted Hoat breakar dpposid®, f bym foracexamgsle, welds. A 15

correspondi [ r r y;fo [ 4 Sir | Qcaf i on
for so!ol pl zr}tgleg}g%% %%?t%%3§?§ %%s%‘??gﬁ ?ﬁ?@gaﬁ P%g %l(%&e%%n Cv(\)/e?%]efj:eéi]d nut
165 att achecdtq Huiegtker bPer SbAeimpah i zmalagmis £asimoner ©diherplsatica?AG may

o robLohed At B S fhel APBELA B0y N H o026 arll®

338 of upper and lower portions 342 and 344 to breaker bars

15 350 and 352, respectively. For example, as illustrated in

FIGURE 11, tie straps 362 and 364 may be used, particularly

in an embodiment where breaker bars 350 and 352 are

narrower than flanges 336 and 338, as is the case in FIGURE

- 11. For some applications, breaker bar 352 may be directly

20 attached to a concrete foundation to eliminate the use of
lower portion 344.

Breaker bars 350 and 352 are connected to each other
by fasteners 358, which is illustrated by a simple nut and
bolt; however, other suitable fasteners may be used with

25 this aspect of the invention. Breaker bars 350 and 352 are
preferably formed with chamfered or tapered surfaces 354.
Chamfered surfaces 354 cooperate with each other to define
in part a notch or gap between adjacent portions of breaker
bars 350 and 352. Chamfered surfaces 354 extend generally

30 parallel with each other in a direction generally normal to
guardrail 22. An imaginary line 359 can also be drawn
through fasteners 358 in the same general direction
parallel with chamfered surfaces 354 and normal to
guardrail 22. Imaginary line 359 corresponds with a strong

35 direction for breakaway support posts 230 in which
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dependi ng upon the anticipated application including soil conditions,
associ at edVRI%BHY7 ghway guardrail system 220. FlI GURES 10 arRET{USIBNI ¢ r at e
portions of highway guardrail systeanZ% whi.ch incl udes breakaway support
post 25 330 and guardrail 22. FIGJ £ 11 il lustrates an enbodi nent of
support post 330 havi ng narromer breaker bars 350 and 352 than those

|IIustrated %QE: st 0 o] dy 332
havi ng an upper po i on f% and omerﬁgor |0HH§ 4, aﬁl€¢p2@3%§$?9§%¥342
and | ower 3@treng¢¢rt i oth&dd eacra hacech hergeysgr abn ceathguriak af otha st eel

I-beanrslnrl % %|OQ §teg %ody 32 of breakaway support post 30. Upper
portion 34271 r g Ftlé 344 are defined in part by respective webs

334 and fl anges BBamfeded3SGur fldapay 354 cooperétenwﬁéﬁ &uth aEepotdi on
344 y be Lgrned froma entiona in the sape manner

21 | - bea
as pr Vi ous l&@sBPPBEdportt8ﬂe$29VEBrPFBﬂ r%iﬁtlv QOHX%%er PeEFtPBned

subst anti al By qwidutiithg taheneHPwid. impatt, era@tiyﬁhsftra&m\ein perturem B#4 coul d
be inserted inho a concrete f oundation 5 a netal sleeve which

have been pP&FRoBSFY Fﬂgtﬁ?Yeﬁa%§etE%SH%E?F§d3?%aH%|%Eeﬁpcaf?BﬁraEb%%r

portion 342uppdrl pwetiear 8ionf3dd %ﬁeprgataegn%w heakey PRESeBSPe and
352. In the enbodi nent_shown in FIGURE 1 flanges 336 and 338 in upper

portion 342SEpstaptiallygpiektice damasicedRer VBRIC185BUTiRG aflheadzampl e,

wel dgg Fl angapad36 anen33Bnén daero POrdu-aur3td My beacoRgectflohnlr eaker
bar 352 in an anal ogous fashion. O her “suitable connection™techni ques may

be used to &F@FIfAchl anfee 936eakation L upherfaned| susLagest it @@ and

344 to brea%ﬁ%t@ﬁé§81§58 reﬁéglﬁgdt§5gacﬁeégﬁ€£'f@fﬂh rF@éfgﬂénglﬁeaﬁs
illustrated in GURE 11, tie straps 362 and 3 e use particularly

in an enbodﬂr#é’@tc‘wﬁ?é’r d a7 dpeakanays SEwd m a3 in which support
post 330 exhibits 1low mechanical strength. However,

15 chamfered surfaces 354 do not reduce the ability of
guardrail 320 to redirect an impacting wvehicle back onto
the associated roadway during a rail face impact with
guardrail 22.

FIGURE 12 is a schematic drawing showing an exploded

20 isometric view with portions broken away of an alternative
embodiment of breaker bars suitable for use in guardrail
system 320. Breaker bars 450 and 452 perform similar
functions as breaker bars 350 and 352. Breaker bar 450
includes a flat plate 453 having a protruding member or

25 projection 454. Breaker bar 452 includes a flat plate 455
having a protruding member or projection 456. Flat plates
453 and 455 are each formed with two or more apertures 458
for receiving a connecting member, such as mechanical
fastener 358, for attaching breaker bars 450 and 452 with

30 each other. The use of protruding members or projections
454 and 456 allows upper portion 342 to pivot relative to
lower portion 344 during a head-on impact, as illustrated
in FIGURE 13. Impact from the weak direction for support
post 330 will result in bending and preferably failure of

35 connecting members 358: Failure of connecting members 358
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narrower t Ranoddogides 336 and 338, as is the case in Fl GUREp¢tmsodrsdpass one

applications, breaker bar 352 may be directly 20 attached to a concrete
foundation to elimnate the use of |ower23ortion 344. Breaker bars 350 and
352 are connected to each other by fasteners 358, which is illustrated by a

sinple nut and bolt; however, other suitable fasteners may be used with 25
t hi s aspect sHpadatesnupperoportBoraké? faors 136 rampe r352rar3t foragfde medyt,y -

formed with chanfered or_ taner rfaces . : red_.surfaces .354
cooper at e V\ﬁ e%%ﬁ%r%‘t hesruq%gtadgcfc%aﬁlgx nmgélrlgageng?gﬂfa%? gté?) bet wet Cglcﬁ acent
portions of duweiakera beas-380impdcB52ith Gitenfeard s unfaacas 1354 2XLTithg
generally 30 farallel %Lth each,other in a direction genﬁgally nor mal
to guardrai IOPMINR, FRAELASry | nBOYBYeLan S B IHGAWERPEEGh ©F
faster@rs 35jddtidie 4Sameangensal dodineet ireiyer akhel abihiepardered

surfaces 354 and naormal. to guardrajl 22. Imaginary |line 359 correspqnds
with a strorfpasirail ¢y 58 Pedicecy arbr)é%ég{g GhpGe sorft@,d:%q n
whi ch 22 s eakpdyd Stidy Rosingd30 rLXhifids inp&hr, mechani cal
strengt h. There_is a notch or gap_on each side of the imaginary |ine 359.

Chanf ered surf acSI@BBES odifdt at@ni tABeaReot FereRdtic drayings uppdh

portion 342 4o pi Wl pebdh VALY SR¥RIngOLAT AN t344adYhbNend JBaEAN dfTPact,
as illustrated in FIGJRE 11. Such pivoting may cause fasteners 358 to

br eakl 0 separat i Fepn@pgeke pork i dﬁt%wgabrlr%mqmctg@m i R3S agtPrihy for
therefore s | Y-8hHi M ze g a-vefjy£!l g: gur i %qQ 10

| npact wit h@%%%{gégﬁi %?hgﬁg}rlgr}i??ggz%ot a&%#g%oﬁqghgﬁghpgg fic. J%H‘e

ori entati on ¥4 carered tsnpfhcédl g54F andiss tapedd mese 1 dirgakey texsach

Chreh Lot SOe gateckys SBUCIOL dy sekaekapueny | Yl "
described with respect to the embodiment shown in FIGURE

15 13, except for the elimination of protruding members or
projections 454 and 456. A pair of elongated connecting
members 458 and a plurality of nuts 460 are preferably
provided to maintain a desired gap or spacing between
breaker bars 450 and 452. For the embodiment shown in

20 FIGURES 14A and 14B, elongated connecting members 458 and
nuts 460 have matching threads. However, various types of
mechanical fasteners and connecting members may be
satisfactorily used to position upper portion 332 of
support post 330 relative to lower portion 344.

25 As a result of incorporated teachings of the present
invention, support post 330 has relatively low mechanical
strength with respect to impact from a direction generally
normal to an imaginary line 359 (see FIGURE 10) extending
through connecting members 358 or 458 as appropriate. This

30 direction may be referred to as the "weak direction.”
Connecting members 358 and 458 are preferably formed from
materials which will yield and preferably fracture or break
to allow upper portion 342 to separate from lower portion
344, Since there is a gap between the breaker bars 350 and

35 352 or breaker bars 450 and 452 to either side of line 359



15 chagf e surfaces' 354 do not reduce the abilit of guardrail
320 to redgﬁégﬁggﬁ | npacti ng vehicle back onto the assopiﬁtﬁ%nyﬁﬂﬁ%ﬁ§ )
during a rail face inmpact with guardrai5422. FIGURE 12 is a schematic
drawi ng. showi ng an expl oded 20 i soffetric view with portions broken
away of an alternative enbodi ment of breaker bars suitabl e_f_olr use in
guardrail sygt ¥ Bieaker Jhar A r | I unctions
as breaker %gr ?H:Beg(z)‘p%land §52.@E8r18§ker%og§r%c%§8‘.g ﬁﬁ%ﬁé{fteés) gbél g‘tr %Sat 253
havi ng a pr 8PP¥ePragatenterl lorc@sry supsbaetiabhy 4541 oBrdﬂkxwfd;nel4ﬁg6
I ncl udes a e_ 455 Lng_a,pr.ot rudi er or projection 456.
Fl at platesﬁhgg g%§h4gé gpggégc%nfggﬁe e%gtﬁgf§§gannnre apertures 458 for
recei ving a coniféeni nguppoirdr , postich338 nishaimpattédst £net %ﬁ%tﬁé&f

The use 0

ttachi ng br . bars,_450_and. 452 with 30 each of her.
gr o?r g:ﬂl %g' gg%%gfsgg& B j%%f‘g%)ﬁnﬁ\é\%o’éﬁﬁ' 436 &t F]g%\%sﬁp?aeﬁ’o’%?l??% 2 to
pi vot rel atithe t sesaMeingor Ebpoe344willl i ngerad hard- @n aicepashe asti ldustrated

[ 3. lr f t k di ' for_support post 330 will
result 1n bBRGPHUEERY PEFErGony REmbere Bi6dor 458 chmucel oRF Ik 3s6:

Failure of tensgchj ngndreadiel etk to p23ceepRé abEse ! SN PO i P heitred F OM
| ower porti , therefore, substantially mnimze damage to a

vehicl e dur?ﬁa?,é%hggg-@n%y iFRFAPTNAYE tife GRPLSS Gt dr af Rerefangyi e

oncondng tmathafical stieweytei, of RHY M BHAANGi LI MMRec®iod between
projections 454 and 456 do not reduce the ability of guardralﬁ 22 to

redirect an“PREACEFCFSIPEhIT % PR’ Kk1BNED PREL4SBOSIH4 df r DRt Al a
rai| face igpaster HIGURRS d¢dondta AR &1 &h S&&E‘é@}ﬁpegré’é %aﬁ}gfaﬂ""itnﬂb tions

br oken away _showi ng an al ternative enbodi nent of 1 . ~ frangrble or
yi el dabl e ~EoRRedtiforeaatdsrecting. foher stsanapsy cdwsictignufioer auorti on

342 with | ovRpapert wakh support post 330 is from a direction
15 substantially perpendicular to the surface of flanges 338
and 336 and parallel with web 334 (the strong direction).

The weakest direction for an impact with support post 330
is in a direction which is substantially perpendicular to
web 334 and parallel with flanges 336 and 338.

20 Spacers with various forms and configurations may be
used to separate breaker bars 350 and 352 or 450 and 452
from each other as desired. For the embodiment shown in
FIGURES 10 and 11, tapered surfaces or chamfered surfaces
354 form the necessary spacers as integral components of

25 breaker bars 350 and 352. For the embodiment shown in
FIGURES 12 and 13, protruding members or projections 454
and 456 function as spacers to form the desired gap. For
the embodiment shown in FIGURES 14A and 14B, nuts 460
cooperate with connecting members 458 to function as

30 spacers to form the desired gap. Nuts 460 that are between
breaker bars 450 and 452 may also be referred to as
"stops."

For some applications, upper portion 342 and lower
portion 344 of support post 330 may be coupled with each

35 other by only one connecting member 358 or 458.



344 of suppm ds/qeest 330. For this enbodi ment, breaker bars #ePyasghegn?2 are -
substantially the sane as previously described with respect to the - :
enmbodi nrent shown in FI GURE 15 13, ex@x®pt for the elimnation of
protrudi ng nenbers or projections 454 and 456. A pai'r of el ongated
connecting nmenbers 458 and a plurality of nuts 460 are preferably provided
to mai ntai n Altkgiatddejap oorspadiang twet weem durtdaioe memiress 4536 &k 458

For the enbaqgi i E S and ,14B, _el.ongat.ed
connect i ng qntgém L%%?/@r? ﬁ§§g4g8°hgﬁ§%nﬁ%§ﬁcﬁgﬂqﬁ°§§@§lﬁ%& IQfari ous
types of nectizmi sabociasednsnppoand posinrEsli ngFopresbaes ap)icdtons,
el ative to TeropahErondshatBse"Bs POE R $35. ke OERY: el por v
teachifigs ofside @f eseppoitvesstoB30swhpent ig0Shmddd altal v eldtdaeity dpw
mechani cal strength, w ? ref@ect to lnggéf froma directiaon generally
nor mal Fc)eugqqﬁék$%ﬁyé 1 ne- 3892738 & .Rﬁrié eﬁxPéﬁaiﬁéotﬁpéuéﬁz or
connecting nESders A58 ai 14580882 @PPESEH | iter UM £hd30 opposdidee &g JRYy be
referred to ags the "weak %¢rect|on=" Cbnnectlng_nenbers 358 and 458 are

d

preferably fHHeRPTT o ReEeRY aFRe whiRBLGi FPRpREFdngnBepbereBa8 wir rddd ur e
or break to 2 |ap¥repRehtBOWLl ONp3dRid® SePBI&ts f em 'ngfw Y gsi ?%&‘%4-
§ 5 352561 "br eaker

Since there is a gag between the breaker bars 350 and '
bars 450 and®¥B2 $3VeitPhér thisd@rst Fake B3g9e orpside tHeparakwitheddicon,

connecting EyEMY 308 Alartb& A9 appropriate will carry substantially all
of the force or load froman inpact in the weak direction. Wen support

post 330 is i npact¥PFtoRPER0PREr 85 showpr dot FEGURERe 158s thriomghf disge, or
at least a comensstaftisile,r esplithpg ﬂcoorﬁfev%ﬁél&?.eﬁgs&?i%ac% g%%r%f the
8 ppropriate in , and

associ ated connecting nmenbers 358 or 458 "as_appr ens
will tend t PPiacE3hecrtort rohmealblagcavpbéng assembly 140 has been

15 replaced by rotatable coupling assembly or releasable hinge
540. The embodiment shown in FIGURES 15A, 15B, 15C and 16
provides for the separation of upper portion 142 from lower
portion 144, Thus, upper portion 142 will not 1lift an
impacting vehicle. Support post 530 may be formed in part

20 by upper portion 142 and lower portion 144 as previously
described with respect to support post 130. Coupling
assembly or releasable hinge 540 preferably includes a
first generally U-shaped bracket 550 attached to one end of
upper portion 142, and a second U-shaped bracket 552

25 attached to an adjacent end of lower portion 144. Brackets
550 and 552 each have a generally open, U-shaped
configuration. A portion of bracket 550 is preferably

sized to fit over a corresponding portion of bracket 552.

30 Pivot pin 554 preferably extends through adjacent
portions of brackets 552 in a direction which is generally
parallel with webs 134. Alternatively, pivot pin 554 may
be replaced by generally round projections extending from
opposite sides of bracket 552. Bracket 550 preferably

35 includes a pair of slots 572 formed in opposite sides



358 or 458 as a ropriate in conpression. Therefore, the 10 mechani cal
strength oV OrRa 6%7 angi bl e connecti on between upper portian PEALSIHORDver
portion 344 is substantially greater in,the strong direction as conpared
with an inpact fromthe weak direction. The strongest direction for an

| npact with support post 330 is froma directi on 15 substantial ly

per pendi cul ghet@okhe syibage 53?‘2 fgﬂgggﬁe}%ﬁ}ect g S Jfﬁz@@d Barl‘aélé%sé%]}f Web

334 (the strong direction) he wea an i nmpact wt
support posengage| §e|S|P&&:td-|Vreed?¢J©¢11®Wﬁ chfi Pigubsranvhachy epdependimm ar to

web 334 andbpgéﬁékeg th éi@ﬂge§7§3§bQEﬂa %% Q%% lVOtbPl§ &G S 3Mth

various forns con i'gurations nmay be used to sep eaker bars 350
and 352 or @bbowndrafset femmodachrpe hepoadidasi t43. rellédnwehetenbknkeuent

sho in F 0 d tape ur,f nf.er rfa 354 form
thewrr:‘t(’acessaté%J sggg:ierlgqés]ajnn e’gc?a{’fg%‘?rpgiﬁg%ﬁg §Fm§ got g“%@ HI: ]s 350 and
352. For mz Enbndlowvat pbnMonnlEnGURES 12 and 13, protrud| ng nenbers or

proj ections 454 d 456 nct | on acers tﬁ form deS| r ge]% . For
the enbodi nent shofn™ R ng d SERBOTh keSY
connecting imsr‘b&lBeé58wi'ohf metts onxs 3Ihd pispacepsnt 0554)r ré)lﬂ‘@cﬂl&ﬁg' red

gap. Nuts 460 th are between breaker bars 450 and aI sqQ be
referred tog%@ergigib's I‘—‘@:’l sfg'??é“ %b? i%%??%h%te‘g %‘é?rgﬁ?% 2342880 | ower
porti®n 344refusuppdr thiesbridgitmmyone @iy admidny Q:%lhaefé_able Wity by

only one nectl rrenbe 358. or _ 458. 25 Al ternatlvel o nmore than
t wo connectggg l@@S %V%%Sp%ySQé'u%&Od’ep%%Rﬁ?@t ubBBAtt RE0 to

anti ci pat eda@@ﬁhbﬁéllyoeubgbrﬁ:h@u&&&@ﬁllit o0 G aPesti 13Fhce RMpAT®
applications, one_connecti n%ar%lerrber 358 .or. 458 may be provi ded on the 5

side of supp®rFePIEECEIFPWATPRGLLNgMTERIGLS Pask 0 the associated

roadway.
15 Shear pin 556 is preferably inserted through adjacent
portions of brackets 550 and 552 offset from pivot pin 554.
Shear pin 556 maintains upper portion 142 and lower portion
144 generally aligned with each other during installation
of the associated breakaway support post 530. Shear pin
20 556 preferably has a relatively small cross-section as
compared to pivot pin 554. As a result, when a vehicle
impacts with one end of guardrail 22, shear pin 556 will
break and allow upper portion 142 to rotate relative to
lower portion 144 as shown in FIGURE 16. For some
25 applications, push bar 580 is preferably attached to and
extends between opposite sides of bracket 552, The
location of push bar 580 on bracket 552 is selected to
assist disengagement of slot 572 from pivot pin 554 as
upper portion 142 rotates relative to lower portion 144.
30 See FIGURE 16.

The amount of force required to fracture or break
shear pin 556 may be determined by a variety of parameters
such as the diameter of shear pin 556, the type of material
used to fabricate shear pin 556, the number of locations

35 (either along a single pin or with plural pins) that must



guardr ai | associ at ed breaker bars 350 and 352 or 4 will .
contact eac 986%5E§e‘7r on the opposite side of the post, whereby the/@?%gl e
connecting nmenber 358 or 458 as appropriamte will provide sufficient
strength for support 10 post 330 to withstand rail face or side inpact
wi th the associated guard rail 22. Support post 530, as shown in FlI GURES
15A througrbéLGShiearsdbstami ahbky distdntre tloepweshogdlepnrdesini i 666 wmport
post 130, exce rot %EI e coupling assenbly 140 has been 15 repl aced
by rotat abl%l ? senbly or rel easabl e hinge 540. The enbodi nent

shown in FI GJRESfaJﬁAusl@pelsSGfamdléﬁsm@vm@l@'&aﬁigmé hecrsapaitall @helfr upper
portion 142 fro[ﬁgtqower portion 144 Thus, uppermgortl on 142 wll not |ift

h
an i npacti iy 2%, 0P8 r tSHokst L arky b&SES mEQ iR HRAFR 1D UPPeT,y
uppers port igsrifizn angz| awar IRANdr b Adoras1 4 ﬁgbﬁé%bns}e%qwg%a W itthh
respect to support post = 130. Cou Ilng assenbly or rel easabl e_hi nge 540
pref erabl y §3€R uddrex fFjP§tln§enE?51PH' kR bR k @nB5858t t*Ehdd& 0 one

end of uppefsRitdteR Hhéa k@A sIRRRIG wap@@ WIRCKRLr 1332, TF shedH tached

to an adjacent end of |lower portion 144. Brackets 550 and 552 each have a
general | y dpehtsu- §Hil@@éd E6REWEur affaiiblen gdstkison anrdpehclreaBEyays

r ef er abl t eO a+6o I 0
P! nly 145151? x‘:?a UYSEd 8 %%BQES& 9 AR nfﬁfstbskﬂfoa;@%r a%ets -

Pivot pin 5 ef et y exten s thro jacent ‘portion
in a@irectwobh weednd rreketl $32 par aI lel with webs 134. Alter natl vely,

bpposi e sides QB abkariEEye {nBaRERCHL LR, BHEC SOl iR O B 20 T L0
pair of slofer&d2isocapptied dppesifiessi dégectind t(haaé«)fdlr@tat@)Sm
e by 550,10 CLerobl, shoeoe;Lombuite peLiisahs ofygln 52

whi ch exte Sk cooperate h~pivot pi n%554 to
result, upper portion 142 will then rotate relative to

15 lower portion 144 as shown in FIGURE 16. When portions of
bracket 550 contact push bar 580, slots 572 will disengage
from pivot pin 554 and release upper portion 142 from lower
portion 144.

Although the present invention and its advantages have

20 been described in detail it should be understood that
various changes, substitutions, and alterations can be made
hereto without departing from the spirit and scope of the

invention as defined by the following claims.



allow rotation of upper portion 142 relative to lower 5 ortion 144,

and to al MW#I06Ehgagement of upper portion 142 from | ow 49.%9?02_[944 The
resul ti ng breakaway support post 530 |s refera’b‘Ty i nst a 134
and pivot pin 554 extending generally nd fronﬂlmu ‘j’ﬁﬂﬂgﬁﬂ uar dr ai l
22. As a 10 result of this orlentatlon bs Ie hi nge

540, includj Pl YOt Rl al | ow support post 530 to adequatel y support
guardr ai | %&H—ﬁg—a—ﬁmﬁa&e i npact to redirect an inpacting vehicle
back onto the askoci ahedreaaaiway .sukport post fShemouptind6 quwymmsficr abl y
i nserted throulgh adj acent port| ﬁ%gﬁf brac 552 offset_from

et s
Divot pin SEXCTEPRAPS PATELEE taV BRer e Rt Tl st as Galt SSERShort i o
144 generally al a:grerbmaﬂ:ecfaﬁdpm@rm@um uigrsas&ﬁdilatdw sfcdihe eassoci at ed

breakaway support post 530. Shear .pin preferably has a

rel at?vely smal IM@#BSs- E%%t iagli?a&% g‘grrp %dgflér F@&ﬁ ‘%’ 1t ig hesul t,
when a vehi gl est nPaeet sfWehB enenghdeaf bgagrdrail 22, shear p| n 556 wl|
break and al | ow upper portlon 142 to rotate relative to_| ower portion 144

as shown in FI GUREPESITabtt¥oRE Blots Eppredatifonkhe pgdRrrgatedsdPqdy

preferably ﬁ&ﬁ@fﬁ&@la@eaﬂﬁeeﬂgaesenaeaﬂeeaheogeeghaeengtdsﬁd of bracket
552. The | ocation of push bar 580 on bracket 552 is sel ected to assist

di sengagement of tBeote 15793t prdyt A IBE42 aST@SFersporionnang? tha at es
relafhve tog] OMero AUALLD vﬂi% r%%pect §Setﬂe %é%eéﬁ?ﬁ)@%e@ diprce

required to fracture or break shear pin 5 may determ ned by "a variety

of par anet ekBpage Wideh tore @%me@%rthﬁ %Wé%@h?ﬁ rQUE';SlBerHe vidle tgndrdieri al
used to fab6+&1@i§ ﬁr@q{r&%@’su %%rEUBBEE %d'@:?@twéhskéﬁay suggatder

along a single pin or wth plural “pins
post will re51st a rall face 1mpact w1th the guardrail.

15 2. The breakaway support post of Claim 1 wherein the
elongated body further comprises:
a metal I-beam having a web with a pair of flanges
attached thereto; and
the slots formed in the flanges of the I-beam.
20
3. The breakaway support post of Claim 1 wherein the
means for attaching further comprises a block disposed
between the first end of the elongated body and the
guardrail to form a lateral offset between the guardrail

25 and the breakaway support post.

4, The breakaway support post of Claim 1 further
comprising at least one scil plate attached to the
elongated body adjacent to the elongated slots.

30

e e e

cet Has Been Replaced

\\ll\l\\\l\l\\\\\\\l\\l\\ S

REPLACED




be shear edw yg? che dL]mﬂ mﬂmﬁnﬂﬂmuthear pin 556 and pi veETRisskGIS
Various types of relea ther than shear pin 556 may be
satisfactorily used to mai nt ai n upper 529 portion 142 and | ower portion
144 general ly aligned with each other during normal installation and use of
t he associ ated breakaway support 530. A wide variety of shear bolts, shear
screws, frangi bl & disEsxu@mmhwaybsappamaypcsanﬁsrnnynﬁequedgmmnﬁ&heasably
attach firs%hpracket 550 \ﬂ second bra Eﬁggt 552. Wen a vehicle

i npacts wit &%hd ofP%P££ | af%r%”eaﬁ ISEEFh PRI T ect i on
(weak direction) a0 elppgatedr body hé%m@d ani hlpplereglordfiear apidn S53Gwer As a
result, upperrpqrtlon 142 will then rotate relative to 15 | ower portion
144 as showR9TFY¥OGURE 16. When portions of bracket 550 contact push bar

580, sglots 572 wid | rdtaenpage ddupnitig/OhsBefb2H4 o&@i:ds@&aﬁétuééﬁr ther tion
142 from | ower portion 144. Al though the present invention and jts

advant ages W&W@r2@°rtloﬁeéﬁdd§§@rFBQGrlRoééﬂéﬂ of; {thenlioRgsdegh oSt ood
that various changgs.uppbspbtiibAnss end @iéﬁ@éé&%&gﬁmmﬂ@@ eiset 0

wi t hout departing fromthe spirit and scope of the invention as defined by
the fol | ow €8 ai ms. 28 WHAT IS CLAIMED IS: 1. A breakaway support
post for nountinga 9‘6@« érE%&ée% aEhQaréchSng?téH IR §9H§6£’r‘i 1y

system conprising: an el onga having a first end and a second end
meangd Of or aﬁﬁ@@@dngndh@hgahrmﬁs'beadpéeeﬁﬁdton¢@ethﬁr§ph%u$dﬁBQQm§ to

el ongated b d Q¥H$prallty of slots forned in the el ongated body
|nterned|ate the end and the second end; and the el ongated body
having a cross sawdron 4ed tiktathing the guardrail adjacent to the

first end of the upper portion; and

means for releasably securing the upper portion of the

15 elongated body generally aligned with the lower portion of
the elongated body whereby 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 and the breakaway support post will resist

20 a rail face impact with the guardrail.

6. The breakaway support post of Claim 5 wherein the
rotatable coupling further comprises:
a first U-shaped bracket and a second U-shaped bracket
25 with portions of the first bracket disposed within the
second bracket; and
a pivot pin extending laterally through adjacent
portions of the first bracket and the second bracket
whereby the upper portion of the elongated body may rotate
30 relative to the lower portion of the elongated body.
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oriented with respec Fcti on whereby an inpact with one end
of the atWQéWéQﬁ%uarﬂlml|Hm'1lmr“mﬁm o buckl e the br eakawRFEY§8P82%post -
and the breakaway support post wil1" resisst a rail face inpact with the
guardrail. 2. The breakaway support post of Claim1l wherein the el ongated
body further conprises: a netal |-beamhaving a web with a pair of flanges
attached theretg; an h oL\ _q fd 0 s he 3.

The br eakaway sgﬁpor?h%ogtréégg%gi%n 1 V\J;Erﬁec;kﬁc toki%gﬁgzﬁsgf %Egg%%gcﬁ%g
further couppese®oatiloncloditdposebgaednbedy dndsthendiowért hergliongat ed
body and t r il for ral het ween the guardrail and

t he breaka\tlgvgygggpggrgklgp‘%lt(’):gtd gffayaf!‘l“%tg%e%r g%&‘%\%g>t§e’support post of daim
1 further conpai siegtiplatI+eash beeingi la phelh ewathaehgritro dhefébhnggat ed
body_adj ace tt to the elongated slots. 29 5. A breakaway support post
for Rounti ﬁg ﬁcg‘ﬁgrﬁpgﬁe Kereon as part of a highway guardrail system
conprising: an el eagptetibedyrhakengadnaghpdr tpoatiijateatdendsower tharti on;
a rotatabl e coupling.assenbly.di sposed between the upper portion and the

| ower port PBRESf ppﬁngPoﬁglgt é&ebi e ROLIHoLY ion of the el ongated
body having a fir ghiveadpihhexten@inpairamtofthiehbrakbvagat efdabadyghadi ng a
second end which may he inserted into the soil adjacent to a roadway; neans

a /
for attachPRETOKITGEELS HIT St tR othRe VePr QL if ofPR®E BBBELCBorti on:

andigeans {ferkByeasabbyesRENANGubPErUPREELPRELLORe8isthe ehongaked body
in a generally collinear alignnent with the | ower portion of the el ongated
body such &RRRCEnYipadbewdtRrs¥@idnd of the attached guardrail will tend

to rotate the upper portion of

B. The breakaway support post of Claim 5 further

comprising a block disposed between the guardrail and the

15 upper portion of the elongated body and the guardrail to
form a lateral offset between the guardrail and the

breakaway support post.
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t he br eakaway suppor t arail face inpact with the-
guardrail . 6. he breakaway *support post of C aim5 wherein the rotatable
coupling further conprlses a first U shaped bracket and a second U shaped
bracket with portions of the first bracket disposed within the second
bracket; and a @1votApbne&MﬁanﬁisqppaﬂﬂﬂpﬂdQ/ﬁbhrmughtadgaeeguap@raibns of
the first g%acket and th conﬂ Backet mh@rebx thetUﬁpermgontLon_of t he
el ongat ed ﬂ%ya?d?ﬁf PEI &t Pod P8Yt HBAF8Rer tpdrti-6ft 6P™Phé>&P8ngat ed
body. 7. The an eakawvgat sdiped ¢ posingfalt] @pped pbeteon adhe syppeweportion
of the elga%gted body and the |ower portion of the elongated body further
conpri se: F RPERENT SHEET 30 a netal |-beam having a web with a pair
of- fsanges att aghedupher adext idorl eshatld wadagaekat batiyasaedngoaadj agent ends
of the upper portion and the | ower portion; and a pivot pin extending

t hr ough t "B acket s and al i gned approximately parallel with the web of the
upper portion waggebyoydie %&%&Wyoﬁumtemeﬁba\%w B&ESY Shawimd | af ace

i npact with the guardrail. 8. The breakaway “support post of Caim 5
further co®®EPBANGNE’ bl ock afflxed to the upper portion of the elongated
body and adapt efleha nEYiAt RYaUAS naE HE AialraANM A ALeRs! of T et

bet ween t he guargrall and th brenkamay support post br eakaway
supp@rt po@PPeIoPOﬁﬁyﬁnrngnd guardrail thereon as part of a hi ghway
guardrail syst eq cOUPEL S B Plg! PRGAE eels oY BAYA NGr AR UPRELHPRELS ON and

a | ower portion;
body with the second portion of the elongated body whereby

the el ong@b@g,sp@Qy rD'MmﬂmmmmHl wer portion of the el papgtashoady and

an impact with one end of the attached guardrail will tend
to rotate the first portion of the elongated body relative
15 to the second portion of the elongated body and the
breakaway support post will resist a rail face impact with

the guardrail.

10. The breakaway support post of Claim 9 wherein the
20 means for coupling the first portion with the second

portion comprises first and second breaker bars.

11. The breakaway support post of Claim 10 wherein

the first and second breaker bars are formed with

25 respective chamfered surfaces to facilitate rotation of the
upper portion relative to the 1lower portion and to
facilitate separation of the upper portion of the elongated

body from the lower portion of the elongated body.
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t he upper portion of . C dy having a first end; | ower )
portion o Q?ﬂésﬂg:f%ngﬁmmﬁ ' majﬁra second end; rreans-fgf:lral%?gﬁ??ﬂ?gng t he
guardrail adjacent tb} 4 cw52and means for coupling the first

end of the elongated body with the second end of the el ongated body such
that an inpact with one end of the attached guardrail will tend to rotate
t he upper porti of rel ati ] ower [-qnh of
t he el ongat ed bgl(ri].zy' an@b?hgkgrgggfzgg/agﬁ%gggr dp%tgtégvi F?S%gs@t "gﬁ{rztaéﬁqpf ace
i npact wit Ehée fgueatdr @ind s@coTide breakeamwaybauppofuripost ofonGhrisnrgy

wherein th i e 41 I.st. i he_secon n onpri ses
first and ?é%g(;?\%?%%ggkg“%% aérr;g.g EEPI?&&%@& r{%_{‘é%#@a{:ﬁgﬁ flcf.) gﬁg glrpg)a%way
support postowfidd arela@iwkertsi nthdelbivest pat isec oanld brteakiacartsatar e

for W th respective nbered surfaces tq. facilitate rotation of the
upperS por { FPAEA TR, @4 (A SRR it Tarhid ¢ 1eAS S B Be R | on of
the upper pghé i owert pduet bdonghit elde boyndded tihedy ower portion of the

el ongated body. 12. The breakaway support post of C aim 10 wherein the
first and second breaker bars further conprising protrudi ng nenbers to
facilitate rotation of the upper portion relative to the |lower portion and
to facilitate separation of the upper portion of the el ongated body from
the |l ower portion of the elongated body. 13. A roadway guardrail system
conprising: a guardrail; at |east one support post having an upper portion
and a |lower portion, the upper portion having a |lower end and the | ower
portion having an upper end;
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t he uppe the guardrail and the IRGWUSHBOPRPoOn -
bei ng st ﬁ’h‘@%’%"égﬁa mﬂﬂ Iﬂ m '! | ocated in the earth; the upper portion
| ower end conpri si ng ac | EStn angst he | ower portion upper end
conprising a second nenber; the flrst and second nenbers bei ng coupl ed
together with at |east two rods, the rods laying along an imaginary |ine
t.hat extends onlia. stAomgadhﬁgCQMdendﬂmwﬁyymm@ posiprebdiinyi:t s a hi gh -
mechani cal strength | strong direction, there being a weak direction
that is generdlfy2 ﬁéﬁ& Adicular to the strong direction, wherein the
support post exhtbleéas® bew sBppeptCpbsst h@nghb bf hbpe‘@epbrdh.bﬁchhan; and
at | east one_spacer Iocatedtg}tmeen the fir and secong nenbers ere

being a gap OAWSE POXLLO%e qn?RﬁequP¥Eh%?n%?Vngn% RHEF e PR tﬁ@ pper

portson caphéolsier’ pbatiivg havike laeWeipRaf tdrdy i n the weak direction when
subjected to a force. 32 14. The roaé) uardrai| system of C aim 13

wherei n the uppEPeaN@HQ£M9°HRﬁQQ(ﬁﬁ#%%ﬂ%??@ ed. beakBe gHEKIER1LhANA- beam
portions h@ﬂéngl@w&@b’pd’ﬁﬁlrbﬂ hgewel oftihetrupegr aQQ:TUaQBaHEéBg asnegal |y
aligned with the web of the |lower portion, and with the imaginary line

ext endi ng §efrdEghl yni fhenheagdde direction as the mebs 15. The roadway
guardrail syste f r h 0 o] e

secured by nutsﬁ}lg uﬁbétgb%gggﬂﬁyﬁgﬂg%dgg? S8 %?g%%g? %IEF%F?Sm%ﬁbreln t he
firgf and g@@ohblenbw@rsp@a*ciprcommzs@rfd Wlﬁhag exsegondr nasbersel y
froma Iongitudi o h e %@Q% d par. 17.
The roadway guargral §§§t%%$o$ %ﬁgpnﬁﬂ 1%?2?%1t ecégﬁgé? Yo hﬁ??%gs a
proj ecti onwitht akxieads fwonrode, othehaoflsr dayand séongdanewmegsnam@ t hat

bears on the,at Rel0f g dd '8l 2nde5659"d: PERPELS; wherein the post

exhibits a high mechanical strength in the strong

15 direction, there being a weak direction that is generally
perpendicular to the strong direction, wherein the support
post exhibits a low mechanical strength in the weak
direction; and

at least one spacer located between the first and

20 second members, there being a gap on at least one side of
the imaginary line, wherein the upper portion can rotate
relative to the lower portion in the weak direction when

subjected to a force.

25 : 14. The roadway guardrail system of Claim 13 wherein
the upper and lower portions comprise I-beams, each of the
I-beam portions having a web, with the web of the upper
portion being generally aligned with the web of the lower
portion, and with the imaginary line extending generally in

30 the same direction as the webs.

15. The roadway guardrail system of Claim 13 wherein

the rods further comprise bolts secured by nuts.
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18 The ro r aim 13 wherein the sp ses
t wo pr oj ect‘gﬁﬁéﬁ%‘? q %ﬂmuﬁmm Mf extending froma respecti v%ﬁ@’gn@bof
the first and second ne rs, the®prioj ecgjons generally bearing on each
other. 19. The roadway guardrail systemof C aim 13 wherein the spacer
conprises stops located on the rods. 20. The roadway guardrail system of

G aim 13, furtherigonPrhéi AGadwde WpPeirant Le¥esmPOrt EPASmaLs dvhb?éﬂﬁ
each of the I- beam portions having a web, with the web of_the uppe

portion bei n§hgererat y2nd | §REANHI MENDRF e eh FH@PFéﬁg‘qﬁﬁﬁg%ﬁltBﬂH

33 with the pgpghRar¥rkh89eesbeldi Bgohn hhe1sagetduigeli OBxds (Be weRs; the
rods are bolts secured by nuts; the first and Second nenbers each conprise
fl anges thatréﬂpéﬁﬁlVﬁaﬁﬁpéFséPQ 198ﬁfappéﬁgp9§d|nal axi s of the respective
upper gnd lower portions; and the spacer conprises a projection that
extends fromone of the first and second nenbers and that bears on the

ot her of the firsﬂ7andTBecnﬂﬂmWEﬂb®¢%rd24i1TﬁﬁstﬁadméycbﬂémdléiWheysienlof

Claim13, wh n e c f _the |-
beanlportlongﬁg g?ng a ;eg W?Q% %ﬁ&ﬁ£ %8£¥6$h2h5£ %%t9§§$38ﬁ8% Qn8 J:
general |y al thaefiinst handesassndinemberisoaed pbatlbearandnmthh ohbernaglnary
| i ne extendi ip.th ti the webs; the rods are bolts
secured by ngﬁg;@%%egf?ﬁg?ngégée%ggggﬁgnbers each conprise flanges that
extenMOtransverser froma Iongltudlnal axi s of the respective upper and
| ower portions; spacer _conprises_sto ocated on.th s. 22. A
roadway guar dr ai | gyst HF ?%qﬁ rgrali gys{em S cfalm £3'Q ereln

the spacer comprlses two projections, with each projection

extending from a respective one of the first and second
members, the projections generally bearing on each other.
15
18. The roadway guardrail system of claim 13 wherein

the spacer comprises stops located on the rods.

20. The roadway guardrail system of claim 13, further
20 comprising:
the upper and lower portions are I-beams, each of the
I-beam portions having a web, with the web of the upper
portion being generally aligned with the web of the lower
portion, and with the imaginary line extending in the same
25 direction as the webs;
the rods are bolts secured by nuts:;
the first and second members each comprise flanges
that extend transversely from a longitudinal axis of the
respective upper and lower portions; and
30 the spacer comprises a projection that extends from
one of the first and second members and that bears on the
other of the first and second members.
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This Sheet Hag Been Ry

T

THIS SHEET HAS a&af}
REPLAGED




a guardr a{ybgsg563t7eai ,m' st having an upper por bpRiseshosy | OVEr.
portion, the upper cﬁuﬁﬂﬂﬂ Iﬂnlomer end and the | ower por??onﬂ%aving
an upper end; the upper poftifonshavingsg first side that is coupled to the
guardrail and the | ower portion being structured and arranged to be | ocated

in the earth; the upper portion lower end conprising a first nmenber and the
| ower portion upper end conprising a second nenber; the first and second

menbers coupl e it ach _other by a pin laocated along an i i na l'i ne
ext endi ng al ongzgn‘ sﬁ%ﬁg e (‘E’taiyon,gﬁéﬁ@ﬁ t k@%’ifﬁ‘bor?gpogggg’ﬂhi E)gts a
hi gh nechamhené ilREPLACEMENT SHEET 34 strength in the strong direction,
there being a ak directio ihat is generally perpendicular to the strong
direction, wherefh ??E?%Lﬁﬂéh OWREtP b BRE s e| buPheRAanfaah ofrEAGLh in
the geak di+ie€imoportheng mdeiny hoeRbsd WitH henéi Leb Jderid LfgerPPer
portion; and at |east one spacer |ocated between the first and second
nmenbers, tRRFELBR| RELIRIGIFNEK 3L eddignsitk Wwitde e tweb i dhigthar yovere,
wher ei n t ho PR, RAId Wt ah& OfRE Q1 A EE Rt 1 VRet OxtBRAL QYL nPRRLT QBmLN the
weak di rezﬁon when subjected to a %)r ce?a 23.eA )r(oglgway&gu%rg{l%i ?glgéstem
conpri si ng@likegubPRiraf | that weksst one support post, the support post
conprising an lghbgambavipg g n € support post having a
first end and a s%cond end, tﬂgﬁgigggugﬁg ggfﬁakgéupled to the guardrai
andl® he second &pel Fdinsd sandcecetdaritempensngedcho dyandmwiced efilangebe
earth; an S ' t. C | gt 11.]_qcat near _{ he
sur face of The CArRea e b ol f ehidERelpal il 5F phe
respective upper and lower portions; and

the spacer comprises stops located on the rods.

15
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Suppor ou %%h?%ﬁr ZHIIIHIERWMR}MIILS% Tower portion. -t FGTASREMER 1 on

haying a | ower end and thé€ | 6wef por t'i osdavi ng an upper end; the upper
partion being coupled to the guardrail and the | ower “portion being
|nsertable into the earth; the upper portion |ower end being pivotally

qour)l ed to the | oper mrfémw@y Fudi-dgei 1 t Sips bemgechmyr NgiAgpi vot pin that
ext ends in a str .. direction whi ch IS substantial ly

’per pendi cul ar to §hE %H‘%u |, wherein the post exhl bits a high nmechanical

/strength in the sifongdt e 'sQﬂ> drite Ao RAHN % ag%&%@@id@rhﬁdﬁat i's
general |y perpendicul ar to the strong REPLACEMENT SHE 35 direction

wher ei n t he ¥ppeFepoPPTBHORantRBt HPESFePREHEDt Bai8d wdowRT &Rd AARd r om
an inpact i nggde) Weak shresdh qrg?]vﬁ{% dbeufbdpeeng; r el easably restrained

frompivoting by a shear pin, ear pin being smaller in dianmeter than
t he pivot pin. 25the merrommognérad’rmq & \isituah Fide dia 4l sveawr ked he

upper and | QA5-284C o] i ]_bﬁcm ]?]tqgjf ges,
the webs of ft IP@ daams gg‘?nlgangrlme{%t% gengéra y-perﬁ{gftc%\?ar 0 t%fg&
guardrail . Zﬁrrm@edo‘a@vh? ocatediin sylse ee@oth Cl ai m 24 wherein the hinge
conprises: a firs EHQBQ ety C e ag‘k i
portions of the fﬁéé); rac% éng g:pgesne‘g var%%l&tr}ﬁi aSefc){o l%%ée{]; and
the pl@ot pi em@xtlquhd@ri @loe‘rtabhyuppenugﬂndtd:mn;frrﬂnq)raa(ﬁ(ﬁomm&ﬂdﬁmgh

adj acent portions

upper portion of Fﬁ% %65? rgfs'}hr (%rf‘g?égr &eggje%getcgﬁ\‘ﬂgedq Hi kgetoﬁ'c\f%] ﬁb%rtﬂg
post. 27. Theyragoivayl apesredt & llorsy sre minefg i@l sanym Pihevexteénd it along a
strong direction, wherein the support post exhibits a high
mechanical strength in the strong direction, there being a
15 weak direction that 1is generally perpendicular to the
strong direction, wherein the support post exhibits a low
mechanical strength in the weak direction, the pin being
located on the first side of the upper portion; and
at least one spacer located between the first and
20 second members, there being a gap on at least one side of
the imaginary line, wherein the upper portion can rotate
relative to the lower portion in the weak direction when

subjected to a force.

25
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hi noe haswdsishdy O MR BRI} lﬁlﬂLéP%?sz’ﬁ;t oo andpETRSRARGsDr acke!

a slot, the slot being ofientdd so thatdmhen the upper portion is rotated
relative to the | ower portion, the upper portion can separate fromthe

| ower portion. 28. A support post for mounting a guardrail thereon as part
of a hi ghway guagsdradl rensivayn guardraiig:syaten orngatpad diody: havi ng a first
portion defini n% a first .end of the el ongated body and a second portion
defining a seco d S8R & Plﬁhe el ongat ed body; a frangi bl e connection for

c]gupl : ng th}g: fi @gt 1pesti gﬁemés?ﬂspéﬂe m@b,ngtn@rstdpm;rgapdst r<]:I$>(fr=cp_etis|a:LInu;,r gl i té
(0] Slots (0] | { he e ngat (0] I nt er nedl at t he rst, en an
the secondBnd-BEaBeRRRLNG (A g e TYAARA blbe SORRBEE: Bt PRing
frangi bl e acainent iéid andei NgeO6hENERE, I €hat FY@stOehhe b@daldicalpledch t hat

an inpact with one end of the guardrail wi|ll tend to buckle the support
post and t ke pboveapdsaihi ppdr Ehesisecqngd |endcheingast riFtHrede and
guardrail. z29anla@ PR i RAteli nlCddnead-thersi the frangible
connection further conprises a rel easable hinge. 30. A support post for
mounti ng a guar &P&i fleRgpEoRaBENPayerfokcal rﬁlg'—gﬁﬁaﬁh@tlf&ﬁﬂr aoicadpsk apar
compri Sl notnd fdrla & ca“zggg%i dBARer, 8| flef E{lﬁf)of‘ﬁdpég%oﬂ@ qRdate th the
first end of the first nmenber adapted to receive a guardrail; a second

el odfat ed Abnitdve I@axithg first and second ends, with the first end of the
second nmenber being insertable into the ground adjacent to a roadway; one
of the second ends having a first bracket wth a generally U shaped
configuration extending therefrom the other of the second ends having a
second bracket extending therefrom the second bracket being received in
the first U shaped '
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guardrail, wherein thec¢irstrand seco ers are rotatably coupled; and
the first and second nenbers being maintained in a first position by a
shear abl e body extendi ng between the second bracket and at |east a portion
of the first U-ﬁlhap?\d PYREKRS - qudrdrd SURRA el A mt 21 s nting to a .
guardrail as part of a highway guardrail "system conpri sing: 37 a first

| - beam havi ng fa r@arzgiiisecond ends, with the first end of the first |-beam
bei ng structur r g oypl : ar. iJ; 0 - beam
havi ng first aﬁgz?%%gﬁdgg%dggpggfﬁ #ﬁg%f%%g?ggh%5bpﬂﬁﬁgj é%gﬁg) -qg%n1being
i nsertabl e i Iewen Heoxgtioomd i ageper t poationdhayingaeh loWerhend regid and
secand |- Vi n meb flan it he flanges at the respective
sec%d en&gxa%glvch%gll é%xgcnl\s%or%q%rno(i %ﬁgsﬁdg})%%eyéc}}%r t he web; the extensions of
the first |-bedihederppet ogoatetomdpategt couoplhd ¢éxt ¢hel guardratiile asetond

| -beam t ex;%nsi ons of .t hebf i.rst agd Sﬁcong | - beans bei ngl p{':vo ally
coupl ed t OgHt héP"Ey PR MRS pitF LY « AAFUERBTFPr ARANATEERGSY | tPe pi vot
about an adcatiditin shmreddd; to the web of the first |-beam between a

| engt hened, substanti all g cgl,l i nfar gosri}éi on. and a 03__0 -col l'i near, position;
and the first SPPERAPPTH s BEeh ST RRA h Y ISoNgRéh &¢
posigion bphed 1hear pbire isRNber acxtiegdi nghkehiere davigrsta il gie
extensions of the first |-beam and at | east qgne of the extensions of the

second |- et $XteRASpadfay? g B PRE | ¥ 8CEAPRconPPRERRY: BRQuaFtai | ;

exhibits a high mechanical strength in the strong

oot g MMM oo 3o Wil
ne

direction, the hinge having a weak direction that is

generally perpendicular to the strong direction, wherein

15 the upper portion can rotate relative to the lower
direction from an impact in the weak direction; and

the hinge is releasably restrained from pivoting by a

shear pin, the shear pin being smaller in diameter than the

pivot pin.

20
25. The roadway gquardrail system of Claim 24 wherein
the upper and lower portions each comprise an I-beam with
the webs of the I-beams being oriented generally
perpendicular to the guardrail.
25
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at Ieast @,@,Q);‘s ort pper .portion and a | opgfRedidobdn, the
upper portion mglﬂnm m EH“!t he | ower portion having an upper -end;
pl ed ¥

t he upper portlon bei rg cou tso ezguardrail and the | ower portion
being insertable into the earth; the lower end of the upper portion being
coupl ed at the upper end to the |ower portion by a rotatable coupling that
rotates about a6 axi Bhehesadwey ppsdrdisai pags tesh i oif aCtaiec? 4 onhéhaini s
general ly fgra$lel to the. guardrall the axis being substantially
per pendi cu Y9ReCYHRFUPEPF, the post exhibiting a high nechanical
rS]tr_engt h ;n the%?fiﬁ@ﬁiw*}srﬁpéc?%r@dkét and a séBoﬁdi!er‘@h@ibé@Br&@]d@ti ng
aving a frap e _gonnectjon for, majn a|n n p on in an
upri ght aJVbFﬁeﬁP LRLOR Sy éE% et l?ﬁ% g %ﬁ%ﬁd)é%ﬁ eﬁkéﬂé?
guarglr ai | pgétségénalgb&@yeggagﬁdcontroI systens conprising: an upper post
menber having a weak i npact, axis and a strong inpact axis; a |ower EOSt

menber di sposedtBEn@iVR tamdins pRekeendiRg t 1aEsrRrdAYd t@ﬁﬁé’rgfbotél'te nEqbe
connect i ngp} 9 Rit @Y@%hf@\ydlﬂgaé‘%iééz% P&‘?s 3 eEREdr epdy Sphdxéirst end

of said jornt connected at said Tirst end by a first fastener to sald upper
post nenberndndheorfirrandl bracket vhesedvertdibyuppeht baction ab thed | over
post nmenb fidsd el a(y £ r t ss than
a second %Ofﬁféegét rgengtfials% salv atc%a nentWé%Ag@#tiegpoé% gggél%lgfn 33
whet@in said first fastener further corrprl ses: a first connector having a

Strongth, satd Brretrrg Foreiay FERNUFEIToR el 1 S oog Mo Bl
strengt h stibé himge dpon anfinphdirdcket deipbedppd i toe ahppegr spodt weak
| mpact axigndsaai dsgggggdbg:%@@{%%t Oéo&;?iéc? %Bd ﬁ\aé dlower portion, the
~ first bracket receiving the pivot pin by a slot, the slot
15 being oriented so that when the upper portion is rotated
relative to the lower portion, the upper portion can

separate from the lower portion.
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28. A support post for mounting a guardrail thereon
as part of a highway guardrail system comprising:

an elongated body having a first portion and a second
portion;

a frangible connection for coupling the first portion
with the second portion; and

the frangible connection oriented relative to the
guardrail whereby an impact with one end of the guardrail
will tend to buckle the support post and the support post

will resist a rail face impact with the guardrail.

29. The support post of Claim 28 further comprising:

the elongated body having a first end and a second
end; and

a plurality of slots formed in the elongated body
intermediate the first end and the second end to define in

part the frangible connection.

30. The support post of Claim 28 wherein the
frangible connection further comprises a rotatable coupling
assembly disposed between the upper portion and the lower

portion of the elongated body.

31. The support post of Claim 28 wherein the

frangible connection further comprises a releasable hinge.
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