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GENERAL DVERVIEW
Fu ndlm~IIII " Bicycll Opln lion
Bic"ydi'" can and a.... cxpce'e</ to opew<on all st reet. , roadw.)" . and highw.)'. , except ,hoo" highw. )" up" " which they ore legally prohibited. Curren ' US Departm'n ' ofTranspo,..'ion policy sUl«

bicycling should he g i' -<Il the <.Imc priori ty as mher m<>de. o f lrOnspnrt>tion. and accom modat ions for bicyd ;'" _,hou ld he incorp0r1lcd into "'nsp""";o" projcct>.1 Bi",'di<ts al,o us<" tf·"rrct f..cilitics.

,uch as shared-use path, and trai l" ,,, ,upplement the mohility otforcJ by thc ro>dw>y ';~tcm

Bicydists He not "whcclcd rMcstriam ' Although human ' l"lWcm:l, the operating character;";e. of hicycles la ve much more in common with ",hcr """;eb , hm ",; ,h pede"'i,ru. h en .. low .peeds,
bi9di'" eannnt turn and >top inountly. bu' have defined turning " dii and >tnpping di>tance' included in design guidd ine. li" ed elsewhere in this eb, p"'r.

Term inDllI!IY

C,rc shnuld be u ken to usc correCl 'aIm when referring 'n 'YJ><'> of bicycle facili' ic>_It i. cnmmon IOI members of the public and <orne prnfe><innak including journ,l i"' , to Id or to .U bicycle I:Kili'ic>
"-I "bike pa,h, nr "bike hnes" even ,hough the former relo" to "'p. wed. 'w",w.y. •hsred-use pa,hway>. and the btler refe" to one_w.y faci lities wi,hin ,he roadway. Such mi. IAbeling can c onfuse

memhc" of ,he tr>n'I",tlation community . nd the gene,,1 public. and could I""'ibl;' c. u.le ,he recommeneb'ion or devd opmen' of 10 incorn:ct <ypc of facility. A> ,how n in Table 14·1. "Bikeway· i.
,he preferred generic lC rrn for .ny nn· or olfstrcrt bicycle ,,",..,Iway. whc<her for ""c1 u. ive or . hared u"'.

TABLE 14-1 Bicycle FadlityTerminol"gy

IT,,,,, I D.6n i 'io~

iBicyd o Facility iG"""ric ''''''' lor all' " ",,_nation '"'f"0'emont lor t>+cyd on9. inclod'ng bl~ow" bJt .rso <losMat,on "'p<o" " ,_ .. socii .s bicyc.. ",,,,"'9

ISlIarod-U. o Pal!>, Sharod-U... Pathw. y :Tr. , oIw. y for r>on-molori, ed tr.lbc. tyf>ically Iwo--w. " aI'ljn<ld on an in<lopendllf1t lig~t -<>I-w.y or ""l"Ualod lIom 1M lOadW' y b, a land. capo bJffot or pIly.leo! barrio<

Bicyclo lano, B"o Lano ~ Prolo<onballa nolor ono-w., bicyclo".>'01 on "'" """"".y "' tho SOmB d"1IChon as motor tr.1bc on th. l side of tho ro. d, ,
;Bu"or<>d B",clo lano, Bu"otod B,.. lano :Bicyc.. W>e .opar.,ed from ad"",..,t " . ...11.... by • ' '''pod or do1....lod . ro.

;B" yc" BouIo,ard ;,., typo of ",",ed toaaw.y spocifK:al ly onllaocod tor bicyclo ".>'01
,-Sharod lano,
:.sn.rod Roadw, y



Thi' / landbook usc. the fo llowing te rIm in T..ble 14 ·1 for hieycle beili 'ies '

In .ome p.rts 01 tho United S' ates. the term "tra il" (,,-, in "b ike tra il" or "h ike and b ike train i. used to describe a shared-used pa,h . H owever, the term "t rail" i, often associared with non...:ngin«red

and un imp rm1:d f"" ili'ies, , ueh '--' nMmw and steep mountain b ike tra il, in mounto im or outdoor arcas. The lOrm trail should not be used to d efine or d"",ribe . f.cility th.. can be bette r defined m inI'.
a st.nd",1 term as noted in Table 14 ·1.

Importiinci 01UnilOl'm TriI!!ic ConllUl

Rog.m lle" of the mode of "",,1, u niformi ty of tratfie eom rol i. one of the ha'ie principles of etfieient traffi c oper1tion. Providing uniform ond comi"ent tratfie mmrol for . 11 users, whether moto riz.cd

or non .motor iz.cd. enhances ' mooth tr..Jfie operation on road•• poth•••nd other tran'portotion f""i lities. Th i' commitment to un il,,,mity i, a guid ing ,'i.ion fi" the M,m",,/ on Unifi"m Trojfi,· Gm'ro!
L!n-im (MUTCD)••nd PMt 9 of the 2009 M UTC D emures hieycli'" arc trcated in a man ner befitting their sta'u. as operators of vehieb.

Agencies have oceasion.lly installed nonstand...d . ign ing on b ikeway, in . desire to gi,,, a unique or d istincti,,, h )k to their facilities . ru, can ercate problem' and mnfu.ion (or road ond pa,h u=s if

the ' igns arc poorly designed, usc unm ual typdaces or la~"u", or if the ' ign panel, usc .hal"" or co lo" th" make it d itfieul , for bicyclist< to discern .. a glance thot the ' igns arc o rliei.l tr:llfie comrol

device" (TCIh) that apply to them. The use of non"anJ.n:I .igning m.y al", erea to serious p rohlem. if imponant regularo')' and w:>.ming .igm . re not immediotcly recognizahle, .uch a, if the . ign i.

pheed in a decorali,,, or geometric housing o r horder that ohscuf« or d i.guise. the 'ign', ,h.pe, 1ho use of u n ifi" m , ign., m>!king., and other ,h 'ice' a, defi ned in P.tt 9 of the 200') !I.·IUTCD can

reduce confu.ion. reduce imtoll"'ion ond maintenance com, and inc r",se ",fcty . nd convenience: fi" all "",,,.

local policies, "anJ.n:I., and gui delines .hould be dO'."loped and revised", as to compl,' with the MUTeD and recogniz.cd bicycle heility des ign rderences.

Advilntilgn of Bicycll hcililill

Bicycle facilit ie' Me one of many w:>.y' to imp rove hicycle safety, . ceess, mobility, . nd com-cnience. Bicycle heili[ies can assist in aecommo<Lt ing bicycle and mot", veh icle tr.tfic on roadwa,~, Of

complement the roa d,,':l, ' .,~tem to pro"ide addition.l tran'portotion opportunities. 1hc cr""ion of . netw" rk of interlin ked lacilit ies can encoul1go hieycling by creat ing. contin uo", guided route to

destin"iom wi,hin an um..n .rca, or from city t" eirr Where ri"CT:<, non .co nnecting srreet, . or other barriers ", bicycle tra"eI exist, facilities , ueh "-, path, can c1o.e gol" and provid e -h"rt'" " ..,,1 times

and d i"anees lor b icycli, ". Ofl"·",= pat hw.)" on independent eorrido" can provide new recreation.l opportunities and tramporutio n rou'es,

1ho provision ond development of bicycle I:'eilities have hcon cited as one fea 'ure th.. could encourage hiq__c1e use by pe"on, interested in riding, bu' n"t confident enough to share man,' roadw.,..

otherwise useful f"r bicycling. Snme repo rts and st udi'" have , upported thi' in n"ting incrca'ed ridersh ip and b icycle. mode share on roadw.p afte r fKi liti'" .re imt.lled. lI"wn"r. providing an

inappropriate or poorly de'igned or mnstrueted facility can creat< prohle"", as noted in the 1" II"wing sect i"n .

Umililti ons Dl Bicycll Filcilitill

Bicycle fKilit ies d" have limitation' thot may not be readi l,' 'pparent . Most b icyclist, are currently served , and will be served in the fu ture, by the sam< roadway 'y"em thAt serves othct ""'". Bicycle.

sp«:ifie heilities will nO'.",r serve biC;",li"; O'.'e'}' pos.ible d e."inat io n or ncod.

Bic;",le faeiliti'" arc sometimes viewed by other road users .. being ,he only legal or lcgiti m,lO loca'ion fi" bicycle travd. u,,~ "r ",dinance. that require a C;",list (" i th few exception,,) to use . bicycle

facility where ..'aihhle rna,' Cllnt rib ute to thi' m i' perceptio n . Thi. caus", problem' lor bicyclist< who eh[~"e not to usc de.ign,lOd heilit i'" (due to orora[i"nal or salety conce:rm), or to make turn, or

Ken, destin..ions not ""ved b,' the facility,

BiC;",lim ,hould no t be legally compcl led to use path, o r hike Ian'" when pmvidcd, any more th ,n carpools should be """ielOd to c;upoollanes, or buses t" b u, lanes. The Unilorm Vehicle ('.ode (uvq

contain' no requirement biC;'c1i'ts be restricted to fKilit ies when they oi" . It i. h ighl,' recommended ,We and loc:al Lows be reviewed and updated to be comistem with [he L'VC in this regard , '" as

not to p lace u ndue burden< on •.fc bicycle opeTIltion.

!'<K>rly designed hicycle facilities e.n Ktual ly be count"'l'mduetive to b iq d e ",rcty by:

• plac ing lL"" where contlie" wit h o ther tra!lie rna,' not be opccted:

• enm = ging unsafe or unlawful beh.vi"r ' uch as rid ing again." rhe fl" w of tra rlic: . nd

• f.iling to properl,' address the "ehieular nuure of bicycle navel.

Design References

1"" most nOlable and rrpuuhle design reference f"r bicycle facili 'ies in the u.s. i, the Guitk for ,Iv V-,.-t"pmmt of Biry<h Fa"/i'il>, publi<hed by the Amcrie.n As">eia'ion of S..te Highw:>.,' and

Tran'pOltati" n Offiei.l , (A " SH TO ). Thi' doc ument con ' ain. planning, de'ign , mainte n.nee, and "perations informati"n for hik<w.ly', ro..d w. )", and other I:' eilitics ,,-,ed by bicyclist" AASIITO i,

expected '0pu hli,h. revised edi tion " f thi' guide in 2012.



Several st ates ~nd cities havc al" , .ulop,ed bicydc tr~mpo".tion plam, design guides. and f:.cility dC'o-c!opmen' manwl.. Coouc~ you, ,We dep"tmen' oh"nspo".tio n m IOGlI " amp',,"'ion >gcney

I'm mote info mwion.

Reccntly. ,he National A'<ociation of City Tr~mp<"'ation OHicial, (NACTO) h.., publi, hed an Urban Bib",,,! J)"'tn Guik on ,be I>:ACTO web<i<c ,l Seve,,1 of ,be " .rlfic comrol device " ..,at men"
included in rhe I>:ACTO documenr arc app roved 1'", me in ,be 1I..fUTCD. but , ome treatments in the ",ACTO Guitb ate st ill C<lmide«d expe,imemal as of the wri'ing of , hi, Handbook. and u.,e of

,hose ' reatments w ill ' ctJui« appr",..l by ,he Federal Highway Administration (F1I Wj\) in accordance with Section lA,10 of ,hc 2UO<) MUTCD. Pneti, io nm comul 'ing the N AC TO Gui& ""mid

~I", «,'iew the MUTCD '0 d eterm ine whe thcrTCns in ,he proroscd "ca,men' ate induded in ,be M UTCD at ,he , ime , he trcatmcnr', imp lemenution is intcnded. and should al", review o,het

esuhli, hed design references such ..<rhe AASHT O Guide. u, d ererrmne if ,he", other references con!>in io f' " m.,io n that m igh , affect rhe deci ,ion to select ~ specific ' reatment. A, the ,i me of p ublicat ion

of ,hi, JI",,,'''''''''. FHWj\ maimaim a web,i,e ,hat provides ,he curren' M UTC D statu, ohariou< "ca'men",.!

No'e th., if there i.. a d i<;e«paney between the curren' MUTCD and a b icycle facility d e,i gn gui de (includi ng ,hi, one, in f:.et). ,he "andard, ot gu idmce in ,he M UTC D supersede ,he d irection '"

con tent in ,hc de>ign guide. "'0de>ign guideli ne hal ehe au,bo rity '0 overrule ehe M UT C D in ddining st m d" d , and g uidancc for TCDs on bike"..)" and o,hcr facilities ope n '0 p ublic travd .

Biqclt Cras h lypel

Studies have esumncd , har 70 percen' o r mo« of all bicycle crashes do no ' in"" I,,, a mot", "c hide.! Orher st ud ies h..'e nored , inglc-b icyd i"t f:.1l, comprise about half of all b icycle cr...be,.l This
cmph"ize< ehe im r m t m ce of provid ing a ,moo ,h and unohserucred area fot bicydc t ra,-d whcnever practical. Figu« 14· ] p resen" a b«akd own of 'mal re!,o" ed bic)"'le cra.,he, by type , wi,h b icycle.

mo'or vehicle cmhe< broken d own by ,ub.type.
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FI GURE 14-1. Type. of Biqcle C t>. h", as a Percen '''ge "fTo,,,l RcrotwJ Cr»h",
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O f the remain ing percen tage ofbicycle cra., he< that inmlvc a mot", vch icle, between ~O and 70 percent occur at in tersect io n, '" d ri'''w:Ip,~ Accom motLt ing bicyclist< in a m m ner comi"cnt with other
veh icu lar t raHic can reducc the p'>tcnti.J fo, c ...., he< , _, inec thi, fi t> wcll "ith ,hc expec tatiom and beh avior< ofo,hcr road uscr<. Th i, can be ach ieved th mugh thc usc ofon·"«et f:.cilities . uch as , hared

ro"dw.Y' and b ike Lm«, aod b;' not channchzing bicydi," ont" , idcwalh or into unexpected or inarpropriatc locat i"m at inter=:t io n"

O f r articular n" tc i, t hat ovcrraking_type colh,io", comrri", a «I ..ively ,mall percentage of m " to r vch iclc-hicyclc colli, i"m. and an C'o'en ,mallcr percentage (apr rm,ima,e1y 3 percent) "I' total bicycle

cnshe>. Yet ,hc« i, a widesrre.J percep'io n that ovc rtaking.type cra.hes arc thc primary , hre.. '0bicyclist , due '0the h igh frC<Juency of ",'eruki ng maneuvcrs by m"tori", ra~,ing slowcr bic)"' list<.

and the percep,ion of a fa" M;Cct "p r m x h ing from a difficul ...o-scc di rect ion fi" the hi':ydi.st being ~ greater th rcat thm oeher mnrc-vi,ible p'>tential conflic~,. It i, very im r m u nt fo, t ra"'rort1tion



prob,iona), to recog nize that m most c ircu m,ranec, tho rdati,'o ri, k ot ovonaking -typ< c",-, h<s i, , m.1i comp.",:d to tho ri,k o! ora<h<> a t mto""otio", and d rivoway' . N,o. maoy popul" p rop",al, to

miue< tho oharKo of ",'ortaking cra., h"" , uoh "-, tho use o f I"'...l ld , id opath,. a o grc:>.t1y inOI<:Lse cra<h ri,ks a< imors<ctio", and drivowap (= tho senion of thi, ehaptcr d<aling with "Prohk m, with

Ad jacont Sopara tod Path . ). It , ho uld he not<d ",,,,mking.typ< cra ,h", do mak< up a d i'proponion"dy high pore<ntago of fa[aI m",or v<hiclo.hi"c1o era<!l« . <>pecially in rural arO. 5, 11(""""<r, , uoh

cnsh", fr«iuootly involvo bicyclim with in,ulficiont or no r<ar lig ht ing or refloctor il.lti<m, or invol"" impair<d d ri""rs or hiCj-'dim .

In r=nt ,'oars, ehere h", he<n a much groator ",,,,r<n<>. of tho cycli" cra<h ri, k posed hy suddonJ,' opon<d drivcr· .ido vehicle doors. Hi,storially, tht.'>< cmhos "''''r< not recorded in agone;' d atah as<>,

,ineo they d id not iovolvo "- mo tor yohido in tran,it, In addition, hie;'dist <ducation ma torial. puhli, h<d in p r",'io u, docaoks mado tho ",-"umprion a hicyclist could = and avoid an oponing d oor at
normal trayd ,pe«i,. Howcvcr, mal,~« of "d(~"ing" c.-.. h<> indica[o a door can opo n imo a h ie;'dist', path m uch f,,-, tor than tho hie;'clist can rOK t (typ icall,' in b, tl,.n ono·half OO<.-ond). 1hor< I,.yo

heon roport> f",m sorno US cit i<> rh.. tho,se colli,ions com pris< a rdatiydy high porc<ntago of injury cra ,h<>, ",ith ",,-eral f..alit i", ref">rt<d. A Iator >«:tion of th i, ehaptor dos<rih.:. p..",mont marking

!!<a[mont> that can r<duec tho ri,k nf those typ<> ofc....,h'" 1.;' ch m nd izing h icycli," aw",' from tho "door zo oo: i.o.. tho :u<a oecupi<d hy tho oponiog voh ido door.

FIl'X'A and tho ~>rionalilighwa,' Trallic Safoty Adm ini",..ion (}.lI m A) h.yo d<Y<lopod a P<dmrim and Bi<-yclo C ro. h Anal)"i, Tool,z which a n he U5<d to ao :dyz< r<port<d hicyd<--mo"" ,,,,hido

u "-,h,,, to d<Vdop r<1"'n. and r<mmm<nd<d countmno;uul<S. C.r",u ct FIIWA for moro inl("mation ,

Legal bsun

Sinoc hrl("o tho i",,,,mion of tho auto moh ik coun, havc recognized bicyclim h"", tho righ t [0 "-" puh lio road , and highwa)" in r<""",.h lo ...fcry, and that oporating agoncies owo hie;'dist.s d uo car< in

d <>igning. oporating. and maintaining all roadwap no[ ' pooi11oally prohihitod to hi'ydo t ra,'d.

1ho UVC , whioh h.. hi"orioally s<",od .. tho na tion,lIy rocommmd<d modcl for , U<o trallic laW> , m d , numhcr of st,to yohid o codes, ' poeifioally d ofin« bi<-ycli, ,, .. vohioh. Othor st>t« . although

thoy may n nt , pecifically d ofino hiq __di'" as ,'<hicb, rocognizo b icyclim h" ", tho sarno righ" and IOS I"""ih ilit i<> .. ",hor ,-<hiclo opor",,,,.

Bie;'clo fac ilitio" what<Vor tho typ<, , hould oot oncow-ago b icycli, ,, '" 0p<r"o in a manncr inconsistom with " andard tr,lIio Ia,,~ md rraffic flow, ., thi, willlikdy ""ult in opo"'ion.1 and safoty
p",hJom, at tho looat io", where th i, ,>ocurs, and oan onm urago and m nl,,,eo heh,,; or typ<.link.:d to sign ific,ntl y mcreased ri,k of oool1io" and cr..h""

Unlortuna[<!y, somo momhen oj tho p uhlic sc< hicydi," .. · pookst ria", on whocl, : and hel i,,'o pod"'trian.ori<nt<d rub ,nd law" , ho uld ,pply to h i<-ycli, ,,. O no V<ry norahlo oxamplo i. tho p<rsistont

hel iof h i<-ycli" , , ho uld rido on tho lolt·h , nd , ido of tho roadwa," agaim t tho 11,,,,, of trallic, in a m,nnor si milar to pod"'tri an, on roadwap "ithout , id <W.lks '" , ho u ldo". Thi , bohay ior i, .~,ociat<d

with gr<atl ,' d"" at <d risk of m m y commo n omho., m d trallic control clevie", may hc om ploy<d to try to chango thi, hch",'ior (s<c dc tails d,<Whor< in thi , chaptor).

Bik .......Y' and liabil ity. Federal and SUr< laW>, r<gUlat io n" and I",lioi", <nmurago tho <!<>'d op lTKn t and ",u hl i,h mont o f hik<w,t~. Howo,,«, a recurring con«rn o f agoncie> m d landowners i> h nw

tho oksignation of. bi<-yclo I:Kility might alfu:t tho Iiahility or nsk m,nagom<nt <>1"""'" o f tho facility 0p<r>tor.

Imm un ity and oxl""ur< to to rt Iiahility to r p uhlic agonci« and puhlie and p riv, to land own ers can V.lIY gr<atly h-om stal< to "ato.~ S<,lTK agoooi", h ave <trong imm unity u nder ton claim, aod rocreat io nal

us< laW> in thoir stato, It , ho uld he no t<d recr<>tio nal usc "a tu tos can apply to f" ilitio. used hy non·r<etoational tr,lIio, m eh ;u a path"",,' u <od hy commuting hi'ydist>. In addit io n, somo "at", hayO

statutory 0'1" o n dam'go cl. im, mado ' gain" p uhlic agon<i<>. How",,,,r, in othor , ,,,«, law> and log.1 prec<dm" o,n oroato, logol <!ima to whor< agooei« faco limit<d or no im mu nity lor doci, i" ", or

, ctio",. and u n lim it<d <>1"" Ur< to cl.im•.

S" mo &oi,ion, mado hy 'gonci« in tho cou"" " f thoir d ut i", ar< mmidomi discrction,ry, and may hc oxcm pt fmm tor t claim, . Exam pl<> may includ o , doci,ion to d osign' to a t ra,'d "''''y .. a h ik<Wa,',

or to iO<tall or remm'c , ign>, m ..kings, and olhor d <Vio<s in aem rdanco with tho MUTCD and loc,1 polici« . Docum<ntation of di,orction.ry d oei, ;o", ,,"'i ng how . gooey discrcrion w., <Xorcised m.y

he advisah lo in hdp ing defend again" furure clams. O thor ' gm<)' actinn, aro clacjfied .. of"'rational and mini" oria!. and might no t be covered h,' immunity. Ex, mpb may mdude maint<nan« of

<xisting imtall<d , ign" markings, and oeher &,'io<>.

M any c1ai"" hy hicydi", agaimt agmei", or landow nor" arise o ut of a tlogat iom tho agon" or h nd ,>Wnct h. d notieo of, hazardo u, condition m d fai l<d to oith<r mrroct [ho condition or p rovido

.doquato warn ing o f it , Bicycli"-' ,r< mo r< . u"'«'tihlo than othor road use" to S(>mo roadw.y surfa.o conditio"" , uch .. "pm gal" or slo" in dr>i nago grat«, lo ngitud inal craoks in tho p"'<moot , urfaco,

or u n<Von p..",mont <dg<>. In ,,>mo ""0>, court, h.vo held agoncio. liablo for meh h=rds ; h ut in othor " at", 'gonci« h..", maimainod imm unity on tho h;ui" "f to n daim 'l[ r<er<ation.1usc st atut",.

Noto rksignation nf tho facility ... hib,y may h"", litt lo he"ing on cl. im. o f thi . typ<. .. an 'gone;' rna,' hc rospom ih lo I,,, those condition, on all [()adwa,~ and pathwap cpeo to hicyc lo traV<1. A

r<emt r<>GI.reh d igo" p uh li. hod b,' thoTr.n'l"> ttation Ikscarrh B<l1n:! on th i, toriot not", an cxtr<md"low incidonoo o f rrport<d oases wh<ro • ton d aim w;u fil<d based on wh<thor an >gon" oksignat<d

a panimlar f:u: ility .. a h ikoway.

An agone;' can r<due< i" liab ility <>ro"'r< byc rc:>.ting a p"'gram of documooting ro.d and I"'th sun Ko mnditi"", and m . intonan« acti,'iti"" and hy proact iv<ly add"",ing damag<d or mi"iog tra llio

con rrol dovic« or mad""", or I"' thwa,' . urfa« impcrf<etion,.

Bicyt:11 Flcilitr Trpelnd RuadwiTTraffi c



The ,p«J and volume of mo'or vehide '~e em be: imporran' facu>r> io .clecting wha' lj-p< of hic;-de facility '0 imull in a ' prrihc locatioo , bu' judgm<n' , hould be: used in de'ermioiog wha' weigh,
,hould be: giveo ' 0 ,he« f""o". 10 geoe,,!. hicydim proh:r '0 ofH'r>1< near .,Jower ""her ,hao fmer rraflic, aod p,dor '0 r id< 00 hcilirios wi,h lower traHic volume,. Bur of'en ,imes , ,he d""ina,io",
bicydi'" wan' '0reach arc mm' .ec""ible ITom higher_,,,lume or higher••fH'od roadw. Y" Al.o , .ome high-,fH'od aod high.volutIl< roadv,ayH an pmvide • high qualiry of « ",ico '0 biC;'di" ", "'prrially
if a .houldor or ocher added roadway v.id, h is pro,'idod . T.-alfu: volume and ,p=:! should no' be: used '" ju"ihcarion, for no' pro,'idi ng bicyclist accommod a, ion .Iong . [(",dw. y.

A, ,ho tim< of ,hi. v.~i'ing, ,here h", "''' be:<n a l..-ge amoun' of rob u" or dctailed , e"",reh in r<gard '0 ,ho 'yp'" ofhicyde accommodation, on roadw.,~ be:" ,ui ' ed '0 ,'anom ,.-alfu: ,p=:! . nd m lum<
condi,io", in ,he Unued Sla''''. Some guiddio", and aggrcgario", of local p, acric< h.ve been puhli,hod, bur rhese arc no' based on oh«rvod r""areh data, but on conjecture and rule of rhu mb. There
is .Iso a 'emioo in S<t'iog guiddi ne, be:!W<eo mioimizing crash Wc> or crea'ing fH'rcoi,-<d comlorr for hi"ydi,", v.i,h op' imiziog ooe goal p,mibl,' working . gain" aoo,her, e.g., • «par'« ,idepath rna,'

be: porcei,..,J '" mos' mmlorrable by bs-eoohd<nt bi<ydi,", bu' m.y h..'e vory high cra,h rar", .. in'e=ctiom,1!!

The,e . ro a v:"icty of d",igo guiddinc> ""'doped oUBid< ,he Uoi rod S..,'" ,ha, u« ,,,Hic volume . nd ' fH'od '" prim..-,. drtcrmio.ltl" io ,ho ,dec,ioo of facility typo. C. u, ion , hould be: aercised io ,he
u« of ooo _US. dosigo guidaoce, because driver be:havior and condi tioo , r01dway "h.",creri" i"" aod ,~" laws and ' ogolarioo, arc "pically , igoih<:1otly dilfcreo' ,han in ehe US. For eX1mplc. 'Om<
Eumpoao design guides c.lllo, rhe i",..lIatioo of «grcglled I"',hwa,~ wheo tr aHic volume> and ' peeds exceed celtaio values. [0 rhe U.S" such pa,h, cao be: problema'i" ar io'or=tion., and can .c'ually
incr<::L!e crash frequeocy due '0 diH<:rence> in ingraiocd "anniog and opol1tiog hohavior .. io' er= , ioo, berv.'C<o EumfH'an and US. w-i,'er, .

TAli LE 14-2. Bicycle Fad li, y Type h;' Roadw.y Spcrtl, Volume, and Cla" ihc;r,io n (U .S. Practice)

Mol<.. ....id. .p«<b I I
low I lI '1;h h , <Oo'tJ" '" u p.......,..

I
l OW :S ha t<td "",<tway ,SIIa,oo ,o. <tw. ! I' S!>ouIde,.

I jShooIoo,"

Charact~stics 01 Bicyclists

p h,... ical Parameter., There arc many dilferen' types of non .morenzed wheeled coovcyaoce> cncompacsed by ,he opora'ioo..! and legal dehoi,ion of "bicyd e."ll These indude, bur ..-0 0 0 ' limi ,od '0:

• com",,,,ional bic;'de"

• ' aodem and mul 'iple--rickr bicycle>'
• . dul< rricyde>:

• rcrumben' bicyde> and tri<ycb,

• hand· powered C;'Oks : and

• bicycb wi,h ,,,i lers (ei,her one·whcrlod or 'wo -whcrlod).

A " l'ical hiq__de and its rider have a 'oul ph)"icalwid,b of .1><10 ' ."1 mches (7 ; 0 mm), However, due 'n rhe need I,,, hicydi." 'n adiu" , heir "" ",1pa,h, '0 remain balanced and '0 am id OOmuction"

.ddi,ion..! wid, h i. needed for elkcri,,,, op<r~'ion , Rcc<n, d<:<ign guidance recommends a minimum ofH'raling wid,h of 4 h. (1.2 m) in each direrrion for bicycli''',U which will provide minimal

.dequa'e v.id ,h for lJ.1e b,' mOl' tri<ydes and ' railm . The recommended wid, h lor , ingle.lane bic;'Ole facili,ie> i, Ie-as, s ft. (1.5 m) in e:u:b di rec'ion , '0 allow for lareral m(O'emen' '0 am id OOmuction,.
If ,here i. a curh , bar rier, or other hXod OOi«:' I><" d<ring or immodiatdy .di1C",n' 'n ,he bike.w.y, biC;'Olim will 'ypicalJ,' adju" their <ravd pa,h '0 place some ",hy di"anc<" be:'wccn ,heir ,,,,hide and
,he hxed nbieel , and .ddi,io nal wid,h m.y be useful or needod '0 accommoti" e ,hi, shih in tr,,·d loca,inn .

The heigb' of hicycl i," varies wi,h ~ge, " a'ure, and bicycle typo . A minimum clearance of 8 h. (2.4 m) should pm,'ide clearance for ~l l rco.",nahly foreseeahle bicycle U le,., and wi ll prmide adcrjua«
d carmco for rypicall,' lJ.,od m. intt'nan<", vehidc>. Thi, minimum dcarmco i. al, n rdl«:'ed in Figure 'lB·] of ,he 2009 MUTeD.

O perating and Dt:. ign Sp<od. Typical ofH' rating .p=:!< for bi<ydis" can V1ry <ignificanrly fmm a ] ; , h porcon'ile ,peed 01'8 mph (13 km/ h) lor hand _cyd i'" 'n an Wi,h porcen'ile ,p=:! of 18 mph (29

km/h) for recumbent biC;'Oli" ., nn levcl 'CTTain.Ll BiC;'Ok facili ,ie> m.,' occa.,innally be: used by el«:tric_"-"i,, bicycb ,h.. can ofH'[11< a' ,pcrri, ne-ar 18 '0 20 mph (29 '0.12 km/h) f"r extended fH'ri (>ds.
If nor pm hihi'od (. nd cnfor"od), bicycle facili,ie> may al.", be used by mo'orizod bicycle> or moped<capable of ,p=:!. of 2; mph (40 kmlh). However, mo" Jc,ign guide> tecommend using ]8 '020
mph (29 '031 km/h) "-, . guiddi ne f(" de, ign . peed nn h 'd ' er",in, wi,h higher de>ign ,' reed' up ro.'>O mph (50 kmlh ) used nn d<seending grades.



TlHning and Sto p p ing. A, n nted earlier, bicycles. liko .ny " thet wncde-d ""hiek h"" turning r:><lii .nd .\to pp ing d i,u ne<' th.. >re dependent on operating .p=i, lhc most r<ce-nt editi"n of tho

AA.~~n"() GuM_ fOr ,IN £Jro.lop",m' ofBicy& Facili,i" con ' ain. formuhs and nomoguph, fOr drtermining turn ing and stoppi ng di.unco. for typical b icyd i"'.

Trip Clilliliiricati on

Bicydi ng trip purpose, are .., nrie-d .. b i<yd ing itself In geno",l , ~nd for the- 5.lke nf thi., ch.ptet, bi<yde- tr ip< c.n bo d ...ifiod in '" two ""j"r typo<, r<cr<atinnal and I,,, tra"'I"'rtation.

Rocrcotional trip" c.n bo b"",dly defined .. rid ing fOr plcasur<. The de-st in.. inn m.ly b< im p",,"nt, bot it is nnt the- p rimary objrrti,,,. Exercise. ,0IHing, ..nd fun ride< with hm ily and Ii-iend.,.11 fall

under thi, c'«gory. Rocr<>ti"n,1 bicycling i. done- on all typos of facilities, b ut ."mo f""i lit i«•.\lic h .. shared ·use I"'rh, in I"'rks and .Iong w~tern.,)~, sc< much "f the-ir rider volume d ue- to rrrr<at io oal

tnp'o

Tran'pmuti"n or utility bicycl ing i. dc/ined .. that ",rving 'p«:i~c d«tinati"n." e ,g.• trip' to work, school, stores, office.. etc. 1ho de>tioation could ov<n bo of a reercotio",] natur< (e-.g., 'I">tring,

eote trainmen" etc.), b u t in th"" ca"" the bicydi" ,imply "",ks to u'" the bicyclo .. a mcons to get to tho m:r<"i"n.>.1 act i,-ity, no' neees"..rily ""' r<cr<>tion it",l!: The primary objectivo of the", trip' i.

to reach. destioation quickly with minimum elfort, wit h fow in te-rr up t iom , and without unoe-ce"ary detoUl> m dol.)"'. M aj" r " .-crt< f""lueotly o fle r the- bost ",,,,ie< in term, of min imum di"ane<s or

dol.)"', hut m~y be inti mid ating to lo".experione<d bicyclim if wide- shared lanes or b ike lInes ar< not prosent.

The-", trip purl''''''' d o not n<ce."arily defi ne the per",nal mits "I' the b i,yclist. or rhe typo of tr1ffic con trol d",-ices r«Juir<d. An understaoding of rhe d iffor<nc« in hicycli"-" purl"""< fOr riding can be
.., imp"rtant demon' in dooigniog a network ofhcilit ios tha' i, r<'I",,,,ive '0the nced., of U<CTS.

Traffic Control Derices 'fli. Education

Bicycle hcilit io. ar< expec ted to accommodate a wide- """ ,, rtment of u",,, ofd iltereot -ges- <kill., and education 1",,01•. In an ide ,1 world, it would be wo nderful to have- • unil,,,m «t o f bicycli'" fu lly

t rained aod <killed in opouting "n a wide- variety " f facilities. We- mUIr rceogni«, though, tlut many of the- bi<yclists curre-ntly u.ing OIH tran'l"',ution ne-<work >re n" t unifor mly wdl tr.iood, nor a,e

they always comlotrable in ",ing rhe "mo facilitie< .. oeher road u",rs. 'X-"bile th i< m~y indeed descnbe the curr""t <ituation, this d, ,,,. n" t mc-.In "''' should ...,ome all u.sc-<' will n«-et be tr.ioe-d , or givo
up on the- con,ido",hle bonefits of e-ducation .

Bicyde facili,ies cannot comp< n,,[O f<" lack of proper bicyclist e-d uc"inn, m ,o rne-how g",nt ,n inexper ienced rider the ",t of kn,,,,;edge and .kill, nc-cded fOr "fe "l"'ration on tran<p"rration f..cilities.

Bicyd i" e-d ucat ion program<, such .., the- Sm'" Cye-ling p rog ",m " f the u aglio of Ame-ric.n BiC)'Cli"-'!± and the Cye-Iing Savvy eduC1rion progr1m,ll have proven dfce,ive in reduciog c....h .nd w nHiet

""«. lhcse progr1m. teach youth , nJ adult b icyclist, the p rinci ples of ,-ehicubr op<tation and proper t<choique, I'm bicychog in the presence of othor tr~tIic. S"me "f these- progr>m, al." h ,,'e- mot"ri"

educat io n modub, t" inlo rm and m . kc m" ',,rist, .waro of the presence- fight<, md r<'p"mibi liti« " f both m"t"ri", and biC;'Clim.

A reduction in c....h w« i. aI." corr<hte-d with inet<, scd exp<rione<..!J!. H,,,,,,,,,,r, thi< i. not a sati.f..ctory .ubstitute- for instru<.~ion.J program<, given that m,ny bicydim may cootioue un",fe ridiog

pattorn< in the ab.sence of prop<r imtructi"n, m may not fide ono ugh to g1in the n rr<>"'ry exp<rione<,

Enl'>fceme-ot "f t",ffic laws is a1", a vory im portant I"'rt of bicycle- " I'cry. BiC;'Cli'" who violare- traffic h",~ b;- rid ing agoi"" traffic ,od d i«,bC)-i ng STOP , ign" ,ignal" aod m hor TeD; com pri", • h igh

p<rcen tago of toral motor vohicle .biC)'Cle c",.hes.!! Thi. i. n" t surpri<ing, . ioce ' lich right .of.w.y ,-iolatiom phe< bicydim a' f..r gr<,r<f ri<k from tlirning and cro~,ing m"tor veh icle ,,,!fic. AI""

mm"rim who di<obey traffic lI",~ md tr.ffic comrol d""ie<s eothngor bicydi"', and eofOree-ment e-tlim. ,hould bo targeted , g.Umt th"" viol"o" .., well.

Biqclt Plrking

lhc p rm ';, io o ofco",,,nient and sccur< p"king i,.n im po"ant de-ment in onco ur1giog hicycle- tr»d, Sun'e-ys iodiGi te " oe "f the greatest im pediment< to b icyd e- usc fOr work, .hopping, .od othe-r trip'

i< the lack of useful parking .. the>< dootin"io",

BiC)'Clim strongly prel'cr to I"'rk at or oe-ar the e-ntry point., to ,he-ir d e-stinat io"-,, '" it i, advi..ble- ro prrwide f>'rking at tho", locatioo<. If parkiog cannnt bo provide-d, the-n Bicycle- Parkiog (D"·3) .ign!

c~n b<: used to d irect bicyclim fm m e-nt'}' I",int< to d Oiign1Iod or provided I"'rking .rc-... Bi<ydo r:.rking .,ign< can b< combioe-d with other guide .ign. if oe-eded to p"",ide d e-t.liled in lo rm " io n 00

parking and mher ameni ti«

More iofor mation on prtlviding ""'utO aod co",,,oien' bicycle par kiog may bo f<lUnd in other r<fer<nces, ' lich .., the Bicy& P",ling G"i,ufmt'S publi .hed by tho A,soci"ion of Pedostrim and Bicyclo

I'tof"",i onal•.

SIGNINGFOR BICYCLI STS



Sign El&eti""n~... Thi. cann,,' he ov~rl,· omph..i,ed, 7lli' P"'''''' ofa Jign ""', not "'S"n! complia~a with that sig~. Thon: arc mu nd"", e..mph of .igns tha' were io"alled under the din:ct i"n " j'

capahle and re'l"'o.i hle profn.iooal. with ,he best " f ioteo ' iom , and cooform fully wi, h all guidelioe, regarding 'izo. <hape. col,,,, and pIK<ttleot-aod ,·ct h.ve no dttc< a' .11, or '''''''c. ere-ate ,nc
impre"i"o coodi tiom 1fe impm"ed when in fact they arc no'. Pue,i,inoe" ,hn uld reengoizc ,here an: , ituati" o' where ,igo,. m.arking;. ."d o,hor <i""ice' may he inetfective '" coun'erproductive. 1hese
, i' uatiom may ind ude:

• u, iog trallic coo trol &vices '0 'ry '0 change or counteuct iograioed and condi'ioned heh.viof.
rumpk:: A STO P 'igo is installed " 0 a pa' hw.y where it cm",,< aloca! "n:ct wi,h low 'callic volume 10d gooJ .ight di"ance. fused 00 "b.etyed cxperieoc~. oearly all hi'l__d i'" using , he path will
SCln for c"",, t"lIic. ,hen proceed wi,h"u' coming '0 a full "01" [n these locatioo', it would he more consi"en' with appropriate ob.ervd heluYi"r t" use a )1 ELD .ign 00 ,he p.uh. It may ",'en he
appmpriare to plac~ YIELD comml 0 0 rhe local "reet io ""COrd1OCO with Sec,i"n 9B.03 of ,he 2009 ~llJTCD---<s<:e tho se<:'ioo of ,hi. ch.pter d"'lliog wi,h "Pa, h Signiog"

• u, iog tr . llic coorrol d""ices '0 direct road use" ro pem"m uoexpected ac' ions
rumplo: A 'wo-w.y separa'ed 1""1. cr",<e< a mad",a,' immedia'd y adiacoo' '0 ("' .. part of) a roadway interse<:' ioo. A, ,hesc loca' i"ns, experiooce I... , h"wo ,ho likd ihoud of seriou, cooflict.
he,wcco 1""1. U"''' aod 'urn ing and Cf<l" ing mo'", ,-chido rrallie. There may he coo'idemi"n gi,-.:n to imulliog 'igm on ,1.0 interse<:tioo appmache' w:1ffiiog of , ho.'" poten'ial cooflic". How",-.:r,
warniog ' igo' of ,hi, type are very ioeffectiYOin induciog driym '0 look for I"' teoria! m oflic" fi-om uoexpected diroCIiom-and, a, ooted ahovo, cao create tho impre"ioo ,hat safory i, en,ured duo
,,, ,he pr" eoco "f , hese conspicuou, warn ing 'igm.

Utter, Numeral, and Symbol Siu . All 'igns intended to w.rn, regulate, or guido m" t"r yohido trallic 10d hi"'di'" , hould conform t" the de' ign guideline> in Part 2 of ,ho 2009 MurC H. fu
proviou,ly ooted io ,hi, chapter. 18 to 20 mph (29 '0.12 kIn/h) aro typical ,-.lues u.cd fi" de'igo 10d "peratiog 'pecds 00 h ikt"W.,~ in 10,,01 terraio. Tho maioriry of . igo, io Part ') of , he MUTCD
dcsigoed aod directed 'pecifically for bi')"c1i" w"oing, guida n<-.:, aod regula'i"n use a mioimum lettor hoigh' of 2 in. (50 mm). which is ,me·,hird tho h~igh, u.cd on cqui,.. loot .igos "n com-.:o,i"oal
madw. p . and corr0'l"'nds roughly t" 'he m io "f maximum dcsign ,peed> I,,, ,hese rypc-s of fuili,i". If an agon')" i, ,k,igoing , ign. ioteoded .o lely fi" bicycli" , aod pede"'ians. 2 in. ( ~O mm)
minimum letter hoigh" aro m oogly recommended '0 maiotain legihiliry at typical bicyeh" ,peed,. Larger 'ex' rna,' he u.cd for emph..i, or for iocrea.cd kgihiliry. Signs ioteoded for bicycli" , and
m" ' ,,r vehide ,,,,lIic , hould <= brger I'aoel" 'oxt. and .ymbol. io accordanco with Part 2 of ,he 2(MJ9 MUTCD.

Nume",], used "n ' igo' 00 bikeway<a", typically , ho ",me hoigh' as the corr"l"'odiog m""<ages: i.e.. 2 io. ( ~O mm) fi" bicyele.' pecitic , igm. 10 ,ho c..,e of a di"ance '0a do" ioatioo tha' i, a hc,i"n
ofa wlu Jo mile. i' is t;l'ically be:" ,,, use • fractioo io"cad of a decimal mileage, a, ,he .mall decimal I'oiot could he mused in a gl10ce reading of ,he .ign . Numeral, wi,liio f..ctions use the same height
.., , ho corr"l"'ndiog mossage. hu' ,he 'otal height of the fractioo , iocluding 'ho ",lidus (, h.,h). is 1~O percen' of the heigh, "f , ho COITe> pooding messago. a-, required by Sectioo lA.1.\ of ,he 200')
MUTCD. It i. ioadYisable '0 "'''' -'mallor oume"l, io ,lie f",e, i" o io ordor to make the ,,,tal fracti"n heigh' rho ",me heigh, as , he corre'l"'odiog m<>sage text, .. i' greatly reduc" ,he lcgihility di"aoc<
of ,ho hetiona! I"' rt of , ho .igo m<>sage. 10 , ign. "i,h h-ac' i""', ~o percen' largorwh"le numo" l, m.y he u.cd '0 march tlie Iieigh' of ,he fi-ac' i"n. and '0 keep ,he iractioo fmm lnokiog di'prol"' rtiooatd )'
large w mpared r" ,he co, ire distance: m""sage. (Soc Figure 14.2.)

FIGURE 14-2. Ex, mple of F..ctio'" on " Bi<)'d e G u ide Sign

Message Ie>;! l>e'\J"l 2 i<lClI (~mm)

_ n"mor'" ""'91>1 3 """, (75 I'Ilm) 10~ If_ Jwoglll
F_ Jwogl>1 3 nell (7S......)ove<al heoghl. 2 nell (00 mm) __als
to tnalcl'l .......""9" 'e>;!

Sign Layout. ~'-heoo,-.:r i' i, "''''':IOahly I"",ible and appmpriate, " anohrd ,igo,. a, sh"w o io rhe MUTCD. should he used " n all ca'egorio, " I'bikc.... ,~, Tht, i, ~pecially import1Ot for regula'ory and
w:1ffiiogsigm. Sec ,he =~i"n ofthi' chal' lOr dealing with "Type. ofSigoing" for mmo det. i!s "n the <= of ,he", . ign., on bik<Y."ys.

If a ,i'uatioo dncs arise who'" a "aodard ' igo io the M UTC D will no' fuocti"o etfcetivdy, agcocics m.y design . 'pecial ' ign ,,, sui' the coodi' i"n. How<:\'or, any 'pecial , ilto mu" conform '0 MUTCD
standard, aod guidaoce 00 . ign col"" la,,,u' , <hafl<. aod placemeot.

Whco dosigning a .pecial.igo, romembe:r ,1.0'" .ign la,,,u' guidelioes:



o Bicyclists . nd other .....d usc... opente in . n em'iro nm ent whe re thcy d o nor have the ahility to !oem on. ,ign lor . long poriod 01 time. Sign . , hould be d",ignod to com'cy in lom ....ion quickly and

accuratdy.t. , ingle gl.1Oce.

o Keep legend to. minimum, h ut do not mini mize tcgend to the poi nt where the ,ign m",.age i, uncle:u. c"ptic. or I"".ibly m i.understwd ,

o Size the p.nd ro the legend , m.linuining . p prop ri. te .p.cing' hctween lin"" b.:rn=n symbol" d i,idcrs• • nd other fea'ure, • • nd from the legend to rhe outside hmder,

o IX'hen I"'rsing legend." remember it lake, longer to reu! multiple lin", ,h.n . ,ingle lnnger line, In ,orne c,",,,, . however. ,he .h"f'C of the , ign pand rna,' control the p"'.ing .nd place men ' of ,ign

legcods.

o Be . w. re nor .11 re.der. will under:<t.1Od and inte rpret • •ign in the s.me m.nner '" the designer. &ch road uscr hrings their own set of knnwledge. under:<t.1Odings, .~mmpt ions••nd experience to

the "c hicle opewion t",k. and • ,ign m essage th., =m. intuiti,'d,' ohviou. to the de.igner m.y he interpreted in • complotd,' di tterco' manner hy othe..., It i•• "cry gc,,>d idca to either formally or

informally circulate , ign design concepts to orhers for review. e.peci.Il" to rhose whn m ight fuve d ilfe rent backgrounds and experiences th.n the designer.

o If. , ign design becomes tw complex I,,, reading ... single glance. con.ider ' p litting the message (if f"",ih1c) onto multip le sign . spaced at . n .ppropri.te d istance, or sim plifying the message,

o If the ,ign conuim non -criti cal info rm.. ion. ,uch '" . up plemental in l' m n. t io n about an are. or 1"'" ho urs , then comider installing tlie .ign at • location where b icyclist• • rc likel,' to stop fo r • perind

of time, , uch '" at. turnout tfut might have picn ic uble. or w.ter t<mntains . Do not install such . ign. on the main tr:,,'d path of a b icycle facility. as cyclists "ill e ither no' rc::Id them or rruy stnp in

the naveled w:ay to ",.ul them , ei,her of which crn cre.te operational p rohlem• • nd conAic", Do not imull those . ign' at nr ncar intersection.... they rruy dist.-.ct from mo re-crit ic. 1detection and

n.vigation la'ks. and m.y bloek . ight lines.

O n all types of . igns••t.",d:ud !'IiWA•• pproved ' ymfK,l. , hould he used whenevcr possib le• • nd these .ymbol, , hould he used only in the ",-,nncr .nd context permitted hy thc MUTCD. If for some

re• •on no nandard , ,'mfK)1 will work••nd • "",d legcnd will not wnrk in lieu of . , , 'mbol. then co mul, Section 111..10 of the 21~)') M UfC D I,,, the step' to 1"lIow in obtain ing experimcotal approY::lI

from f11W.'I. for cv::Ul1.l'ing • nom'and ard .ym fK,L

If comidering d esigning or using. nonst.ndard ')'ffibol t<" experimental usc in accorda nce with Soerio n lA-I 0 of the 200') MUTCD. the 1"lIowing guiddines arc strongly recommended:~

o Oper.tors o f hiC;'cles . nd moto r vehicles .re in .n environmem where m. n,' urgent u ,ks .nd piec es of information . re competing t<>r their attentio n , Dri,,,,rs.re oper::lting complicated equipmem.

o ften at comider::lble speed. and hi,,'clim m u" h.lance. stee r, pechl . •nd n.vigate while I"'ying . ttention to , ign' . nd other item, in their . urrou nd ing.'

o SymfK,l, (m group' of ')'ffif>ols) m ust he acmt1ldy detected. im erp reted . and undcnt",>d.,. ,ingle glance. along " ith.1I orher , ign content .

o A , ,-mbol .nou ld co n,,,,,'. clear . nd u namhigunus message,

o Symbol, (.nd other , ign features such as text ) , hould he , ized for adequate derection and rcading time by the mrended .....d uscr. SymfK,l, in tend ed 1<" motnrizcd and b icycle tr.rll1c should he large

eno ugh to be "",d at motor vehicle ,peed•.

o A , ,'mbol or pictograph , hould be ,imple. "ithout dct.lil or embelli.hments that can nor he readily d iscerned b," d i"=ted mm'ing nb.,erver: b ut , hould n nt be so ahst r::lct it f.i l. to be recognized or

convey the intended mCS<.lge.

o A ')'ffibol ,hould he rdevant to it<context in rhe ",adw::ly or I"thway environment.

o A , ,-mbol .nould he consistent with and fun ctio n wit hin the e>isting ,,~tem ofsymfK,1, used nn U.S . .s'gos

Not all concepts can be :Kcum d y repre sented in . 'ymbol nr set of symfK)[, (• • l= , not in .legih le manner in. ro.dwa,' em ironmcot):

o Sl"" ial orientation of dements nn • ,ign I"nd atfoe" comprehe n.ion_iewe... "ill rcad mca nings o r m",sagcs im o how or whe", • ' ymfK,1or symfK)[, are p l:Ked on • ,ign. even if , uch mos."ges "",re

no' intended h,' the , ign designer.

o A . ,'mbo l or pictogr.ph .,h nuld be reviewed to verify uni ntended m",,'-'ges are no' scnt hy .ym bol, or combination. of 'ymfK,l, o r d esigns . which could create . potentially confusi ng or mi ,leading

me''-'ge. for "". mp1o.. p ine tree in a pictogr.ph could he interpreted h,' ",me ,'iewers as .n arrow.

o Compicuity may .." ist in . ign detection . but " ilt likdy no t haY<: much e!fcct on . ign legib ility, And ,orne trca'mco" that increa><: compicuity m.y :octual1,' decrease leg ibility hy d ist=ting I[om more·

cri tical clemen" on the , ign,

Types II! Signing

Bikewap . just like ::Iny other veb im lar tran'portation f:Kility, use a v:uiety of . igns to coovev important wHning. regu latory, and guid.nce mCS<.lges. E:Kh categn'Y cocoml"-''''' different varietie, of

,ign, th" com-cy .pecific info rm1tion to bic)'clists and other road and p>th user~ f'Or cumple. gui de . ign. include w.yfinding. d"'tination and dist. nce, rou'e inform ation md t r::lilhlazing. loe"inn

refc",nce. and other type. of inforrruti",ul . igm.



Signs , hould be p l:lCCd in . man ner [hn op[imi= vi'i hility .nd pmoo[i'" ctfcctivones,. How,",Tf, i[ i, inadvi-'.lblo [0 mix ditfcl<n[ 'ypo, nf' ign>-mch as. [cgula[oty . nd . w.mi ng , ign-on. ' inglo

1""" ,hi. can ""ull in conveying .n ambigun u, 01 confu.ing mes"go, 01 no[ .1I0w . dcq u..o timo I'm plOp'" intc!p[cu[i"n . nd rc ' ronsc '0 o.>ch .ign messago. Spocific oxccp[i"n, alC po[milted whol<

.ppmpriaro whoo . ' ign comhin ..ion ."is« in pmvidiog u<clU1 in format io n in COOlon. 'uch as placing. ",,,,,[ namo 'ign .hoY< a STOP or YIELD ' ign al an iotc.-.<c[io n. II i, .1", inadvisablo III imull

[00 many ' igo ' o n ono 1""[ 01 in ono h:.tion for ,hose "mo rcas"m.

RoguJ.,ory Sign.. A, no[ed in ,ho MlJTCD, rrgulatory ' igo ' inform ",ad or p..h ""cr, of seloc[ed [ullic l.w, or rrgul"iom aod indic..o ,ho .pplicability of my Icgal lCtjuircmon". RcguJ.Il>ry 'igm

should be i",ullcJ al or noar where rhe regu!.[iom . pply• • nd should dearl>' indicato rhe lC<j uircmon" imposed b>' [ho rogul. ' io os , Likl: . ny othcr ,igo . rcguhll>ry 'ign' should be dc.ig""d . nd imulled

[0 pmvidc .dequatc "i 'ihility and logibi lity in ordcr to ohuin complian"".

In mmt c.sa, it i, no[ dkc[i,,,, [0 pm[ 'igm [h.. ' imp ly confirm goocr'" regu lat io n' . Such 'igni ng [oo<ls [n ioero.se 'ign d ultor .nd m.y result in moro_c ri[ic'" ' igm being ovorlooked. Hmv<V<r. in

,i tuation' whoro road or p.uh use" m.y be unaw"", "fa law or rrgulation • • nd this hck of .w.l<n05> m . y rcsuh in opo""i"n'" probkms, i[ m.y be . pp mp riatc [0 pl.>co , ign' I<mindiog of the law or

rulc. Ono ex.mplo i., [ho BICYCLES MAY USE FULL lANE (R4.ll) ' ign, d i"-l.1'sed in grcaror d ouil d"""hero in [hi, ch'p[or.

In loca'iom where wrong_wa~' hicydc tr.vd i•• pmhle m. Bicyclo \VRO"-lG WAY (R~ _lh) . nd RIDE V;1TH TRAfFIC (R9 -3cP) sigm h.Y< been ",sed. WIOOg-W.>' tr.Y<1 by h icyclim i, . m.linr ","use

of conHic" and wllisiom. and , hould be di,mur.'ged .. ovory opportunity. Those , ign. m.>' be moun[ro b..ek,[o·b..ek wi[h other . igns [0 m inimizo vi'ib ility [0 ",her [",lIic (sec fignro 14·3).

FI GURE14-3. Ex.mpl~ of Bicrd" 'IX'mng Way Sign ing (Tuc,on . Arizona)

MOl< information on 'poeific usa of rrguh[Oly 'ign.', mch " STOP or YlEU) 'ign' on p"h"""y., m.lY be found in [ho 'poeific ,ortiom "n [hose facility types c!""""OI< in [his dup[er

Warning Sign>. If. bicyclo f.>ci liry i, dcsigncJ .nd mnSl ruC[ro in accord.ncc with rccogni:rod guiddines, with g(~>d 'ight d ist.nce .. iotc.-.<cri""', . d oGu..o wid[h• • nd . ppropriatc gcomo[ ric domoo".

[he ""CJ for w.ming 'igns i. minimizcJ. Bu[ giY<n mnstr.int< in righ[ of W'y, .ligoment. in[orscct io n loc" ion .od sigh[ distance• • nd road user cnndi[i"oing .nd expoe[.ltim", [hcl< may be , i[u.. in",

whol< [ho use "f w.ming ' igns m.y be . ppmpriatc. How,",'or. w.ming ' ign< , ho uld no[ be overused, such .., inst. lling w.lming 'ign' .. ovory intersoc[i"n .I"ng • bikew.y. (Sec figure 14.4 ,)



FIGURE 14-4. Overu'e ,,(W.rn ing Sign,

'UUR<:E. Ro<tuol Mun.

All warning ' ign ' "-'od on hiqdo fxiliti'" , ho uld confmm to tho 'pocino",i",,", fi" <olo r, , h . p<, p lx omont. and mounting hoight in tho MUTCD. M<,,, wuning , ign' on bikowAy' , h"u ld US< a

d i,mond.,hap<d pano!. unb, a d itlc r<nt rk,ign i, ' p<cifiod (,uch .. lor a Luge Arrow I(W' I .61 , ign) , or tho d<sign of tho ' ign m..k<s it impractic.l to use a diamond. ,h.p< pAndo lh< color "I' w.ming

' ign' for p<rnuocm, tomp"ruy, podmriAn, And !Chr~,1 condition' and I'>e>ti"ns , ho uld conl'''m to Tahle lAo5 of tho 21~J9 M UTC D.

Recommended advance pl.«mom di"aoc", for warn ing ' igm on bikow.y' , hUM by mOlor vehrcle tr.tIic (such as a sha red rnadway or bil« lano) a r< giv<n in Table 2CA of tho 21~)9 MurCD. There

i, 00 tab le corro,' r,mding to T.hlo 2CA for advan« phcemon t d i"ance for warn ing ' igill on , barM ·u", paln.,. ' 0 <nginocri ng jud gmon t sho u ld be us«! to dot orrnino the optimum k>eati"n, taking into

lOcount d<sign and op<rating ,peed, and ad"luato . ight d i"ance.

Th<ro a r< ro.Jw.y mnditinns th.t ca n CAU'" p roblom' for bicycli'ts , such .. d i. gonal "'ilroad trade' or aw,-, with , u rfac'" that mar pmvide p"'or tractinn f"r bicycle tir<s, . uch a, metal p lat'" or grat<s.

In those locations, a Bicyclo Surface Condition (W8.10) sign , h"uld be usod hascd on enginoering judgment and o ther hctor' , such .. an,,])"", nf crash r<1""'" A , upplomental pl",,! uo d<scrihi ng tho

'pocinc condi'ion nur be usod in conjunction with the W8· 10 . ign.

" ·lore infi"mation on the u.", of warning ' igns on . pocinc facility type< rna,' be found in the ' pocific seaions on ,hoS<' facility 'Yf'<' dscwhor< in thi' chapto'-

Guide and Information Sigm. Dl serio, , ign', either with or witho ut hicyc lo ' ymho l', can be u...,J ind<p<ndently on path, to pn"'idc "-'elUl de"ination and guicL.nc'C in formation for biC;'dim. Th<sc

d <stin1ti"ns may be I'>e.l in namr<, including popula r cul tural or recr<ati"nal ,i t'" 'uch .. p.>rks, tra il" or m u",u m•• or p"wido guicL.ne< to mor< desirahle routes to om rloym<nt or commorcial

do"io1ti"",.

Orher type< of goido 'igns, such a< t""'dor "'rvices (D9 "'ri<s) . ig'" as se<n in C ha r t<r 21 "I' the 2lXJ9 MUTCD and reer<ation.rl and cultural intero"t (RS ",rio. ) .signs .. seon in C hap tor 2M in tho

20M "·IUTCD, may al, o be used to ptovido guidme< to services and lOtivitio. along a hil«way.

A later sec' io n in this ch apter comains inf<"m.tion on the uso of rcfer<no:: I'>eation (mil0l""t) . igns on , hared·me p1th.c

Note tho 2009 MUTCD now r<quir<' tho uso of mixod·case (upp<r and lo",or case) l<ttoring for all 1'1""0 names , street nam<s, and ,,'hor d est in.,io ns on guide and inf<"mation , igm .

W\oy6nding and Tnilblazing. 'X'hoo using any ryp< o f 'ign for guid.rnco, it c, im r Olta nt to rrovido the fi,lI"",ing io lo rnutio n at tho Appropria<o I"cati"ns:

• advane< notice of a turn , change in .ligomo"', or deci 'ion pnint:

• dir<ctio nal guid.mce t<, r<lovant do" iruti" n"

• confirmation tho selected routo i, correct; and

• r<"l.~,urme< the t",ve!<r i. lollowing the correct m ute to ' ho d«ir<d destin.,ion



The US< ofw.yf1nding , nd guid< ,igns ,,;[h <!<s[ina[inn , nd distan,,, m""'g<> GUl , ignific, n[!y impm,,, ,he ,hi!i')' ofbicydi'" [0 n.vigale Ulh.n. suhUlban. • nd rural m.<dw.y , nd pa[hw. y envilOnmen"
b~- pm,-iding useful infmmllion on lOuring. ",vd di'lOnce. and dcstinllions

No[e FigUle 9BA of the 100<) MlJfCO .d,h .eve...! new [n""of guide ,igm f()[ bicydi"', .mong them:

• Bicyck.'poeific 01 se[ies <!<stin.tion , nd di". nce ,igm, scaled.Jnwn ve"ions of "and,.d 01 , ign, . with, bieyde 'ymhol added to de,.l~- denote ,he inf",matinn nn the ,ign i, intended for bicycli,ts.
These ale used in. manner ,imilar '001 series ,ign, in Figure 20_7 of the 200<) MlITCO. with the .hility tn di'play up tn three different directions ",dl", dc"in>tions on, ,ingle pmd.

• O Il _Ie routing ,ign,; , n ,.L.pt>tion of the long~..bli,hed 011 _1 ,ign , which uk<> the "contenH:h.llcnged" BIKE ROlJfE mes<age , nd repl.ce , it with more ' pecific destin"ion or mute gui.L.nce.

• 01 1·1,. 01 1.2. 011 _3, .nd 011 ·4 moJc.' poeillc guide , ign,. which c,n be comhined with othor guid< ,igns to provide guidance inf",m>!ion,

rigure 14· ~ depict, rhese different type-< nf ,igm '" used . , guide and "':1)-findi ng ' ;gn> f()[ hicycle ...vel,

FIGURE 14-5. Ex,mple "fGuidc Sign. on an On-Su"o< Bikew.y
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All of the« typ<> of , ign, GUl be used to conve;- the following inform.uinn:

• direction, md dist,nce, 'n de"inuinns,
• tr.i!hlazing along' prefcrred hig__dc rout<:
• gui.L.nce on how to join or follow, route that provide>,n a1terlU<O mutc avoiding. husy highway ()[ ,round, g«>guphic b,rric" ()[
• confirm>!ion ",d rea" Ul.nce to confirm . d<>i~n>ted mutc mntinues. •uch '" on, dep.utUl< flOm an inter«<:tion.



Bicyc!c.•pecific de"in"ion and warflnding . ign. may op'iorully include e"im1<od tra>d ,im« to d«'ina'iom . in .ddi,ion to li<ting ,ho di"ano«. When GIlcullling tho« ,imo,;, i, m.y b< • g(~'" praClicc
'0 use . conservative tr>\'d ,pod . ueh as 10 mph (16 km/h). md ,.oke in'o acmu m dela,~ inducal b,' sign. lization or other facto". [f includi og tr>\",1,im« on a hiC;",lc guido .ign , di.'play tho 1ra,,,,1
time in. tnt , iz.< , imiln '0 that used I," dist.nc« . typiGllly u, ing . 2 in. (511 mm) minimum leltcr hcigh,.

Bicycl. Rou.. Signing. BIKE RO lJfE (0 1].]) . igo< arc ,he , ign. m,n' fr<qu<otl,' used '0 d« ignatc . h. rrel m.dw.J" as bikC\.,.y•. Howcv.,-. ,ho« .igo< provide littlc rout< guidm« informa'ion. o,hor
than tn , imply . lat< ,ho facility i• • d«ignatod rou'e I," bicycb. 01] ·] , ign••hould not b< used alone. hu' in conjunClion wi,h biC;'C!c.•pecific DJ sorio, guido . igo< as ,hown in Ch.p'or 9B of ,Ise
20M MlJfCD. figur< 1 4 . ~ ,hnw, one n.mplo of the use ofD I ]· ] nr D l seri.. , ign, on an on ·"....' bikew. y, while Figur< ')B. ~ of rhe 2(XJ') MUTCO . bow, m e>.l mpk of bike rou« . ign. for an
o!f·.meet bikew. y.

D..ignatcdlNumbercd Rou.... !>iumberod local Bicycle Romo (Ml .8 and M ] . f\a) . ign. can be used to m abli.,h • ' Y'..m of oumborcd romes on I"'thwa,~ or on ·road facili, ies. These ,igo< rna,' be
used 1,,, popul1r 'ouring rou'". '0 idco' ify rou' " in • 'y" em nf hikew.y' in mba n ar= . or '0 provide a bypas, or alternate rome for a parallel highway during the ..me numn.r. 11>0 M 1·8. w . io< ,ho
,hape, colm, . nd "an<lard biko . ,'mbo] and numorn. of ,he M 1.8 , hut all"",~ ,he indminn of . di"incti,'o I'>cal or r<gional pictograph a' the top of ,he ",-aI .M~ and l1,-U, seri« .uxi liari« in .ppropri.,e
, izes ,hould be used wi,h MI ·8 , MI .8a, m d MI ·') ,ig"'.IS neoded for ' railblazing and rou" guid.nce, f iguro 14·(, ilinw , an eump lo ofthi. type of , igning.

FIGURE14-6. h,mple of Num bered Bicycle Route Sign,

e~
·---.. ~ '~' ......... ~...
......._-

"'L' Rt :E. R.d..,,1.""""

If devd oping a pictngraph for me on .n M 1·8•. con,o l, , he r<mmmendatioos on .",n bol and pictograph de>ign in ,he sec,ion on "Design I" u..- in , hi< eh.pICr.

The !>ia,ional Committee on Uniform Traffic G m,,,,1Devices (NCUTCD) has submittal . formal propo...1'0 HIWA ", revise the design of ,he M 1·8 and M]·8. , ig'" '0 dimirut< the ",-.ll."ou' in
fa""r nf. rccrmgular do., ign wi,h ,he rou'e d«ignllinn at the bottom of the , ign pand , which ,hould allow for greAter cLu-ity m d Hoxibi liry fill ,We. r<gion.!. or local route> while m. inu ining a
generally unil,"m de>ign and pro«ntation.



PropoSe<! by NCUTCD2009 MUTCD

I lowcvor. u nt il the r<Vi,<tl d<>ign is OlCcept<tl into th<oagenei<> wmting to usc thi.' new d <>ign , ho uld fo llow the proco~, ddin<tl 1'", Intorim Approval or expcrimmution in Section 1A,10 of the 2(~),)

1I.HJfCD. Figure 14.z , hm..~ ,he cu rront md p ropr><ed d<>igns of the M I ·1I and M l ·8• .

FIGURE 14-7. hbting .nd Ptop",rt1 Sign, for N umbet<d Bkyde Ro ut«
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Tho u. s. Numf>cr<tl Bicycle Route (M I.?) ' ign i, the hi<yde facility counterpart ro the u.s. Numher<tl Ro ute (M I .4) ' ign, It i, ~mibr to the U.s. Ro ute ' ign in th .. it> ",e i, .dmini.,er<tl b)·

AASI ITO, . nd c, intended for lLSC on ' pecific. lly numbered rou t", thot extend for long distmce' th m ugh two or morc st"'c< " idennfied in the AASI ITO U s. Sic.,.-" Route Ctmidor {''''n.ll

The proce» for ",igning • mute number to • U.S. Bicycle Routo i, ., im il., to that used whon <>tab li, h ing • U.S. n u mber<tl highw.)· toute, and usc> ,im il., forms . nd proced ur<> . Note AASIITO will

o nly accept U.S. Bicycle Rou te n um bering requ<>t.' Ii-om st><o dep.rtment> of tramporr.tion , ""d . 1I . lfcct<tl ".,<> m ost , uhmit thoir d,)Cu mm w ion in . coordinat<tl nunner. In fo,m.,ion reg:uding

the proposed route , including maps, termini , m d p",..,ment widt h , and condition' should be not<tl on the appliGltion forrru.

NCUfCD h... . 1", suhmitted • formal proposal to FHWA to revisc the d«ign of the M 1·9 u.s. Bicycle Routo ' ign to imp''''''' it< Icgihility and idcntifithility as • narional·l<vd route ' ign , md to make

it more consistent with othor mote , ign ,. HOW<VCl. until the '<vcsed M 1-9 d<>ign i, accepr<tl in to the M UTCD, . genei<> w.nting to usc th i' new design , ho uld foll"w the proc"'" defined for Inte rim

Appro...,l or experimontation in Section 1."'-10 of the 2009 M UfC D. Figure 14 · 7 -,how, tho current ""d p'''P',sed de,'ign' of the MI _9,

Non·Numbered Routes . Agoncies and o rg.n iz.u inm h.vo used d«ign..inm other than n u mbe" or letter> to design.te cont inuo", m ut«. Th<>e u,wlly take tho fi"m of <y>tem.' of n.m<tl routes. with

na mo, di'pl.)tl on guide. w.)llnding, and tra ilhlazing , ign' along oach mute in . mannor , im ilar to numbered mutC'>. These routes can be Incal or regional in n"ure. , uch as . City Cirde Trail, or c.n

extend th rough multi ple 'Woo, 'uch a., the Ea." , ""ast Creenway. It' thi' type of 'ystem is r=J, it i, .dvi",hle to usc . con,i"ent pr<>eo ut io n of the mute name in. man ner that i, dear . nd easy fi"

tra vd en; to follow, . nd do<> no t rlistr:act nom guidanc.., or other me"'g<>.



O th• • Sign Trp<!. Othet 'J'IlCS of , igm mar he used 00 bi'Yde facilities, ., uch a, [eml'oratr "allic eonltol ,igo,. TempOlllY t raffic comrol 0 0 facili ties shared wi[h mo torized tta llic should ",olo[m [0

1'...[ (, of [he 10119 MUTCD. 00 , hlloJ·us< l'a[hw.Y" [empo[a')' " allic coo[mJ , ho old confOlm [0 ,he geoe.-al p riociples and coocopt.' of Part 6 of [he 2009 MUTCD. Althnugh ,he MUTCD d,..,

oot ioclude ,ny bicrck.'pecificT,pical Applica[ioo , (TAs)", [his time, NCUTCD aod FHWA are developiogTA. lor b ikew.y «arlic comlOl for fu[u re MUTeD oJ i[ioo,. 10 the m..otime, exi"ing

TAs found io Ch'pter 611 of [he 2009 M UTC D cao be adap[ed fi" palhw. y work zoOe> , FOl advance , ig o placemeot and , ap<,., a des ign ,peed l>f 20 mph (32 km/h) .Ihould be adC<JlL1te for mm t

exp<Clcd co nditioo" h igher ,peeds may he comidercd for p.u hway. on dl>wograJe<.

MJinlenJnce

Although , ig n., pe'''', 10d moun[i ng 'ystem, are '>Tically de> igned £,,, loog ..rvice: live., perindic maimeoaoce may "i ll be ncte>,,'}·. Sigm .re "uloerable [0 damage (10m gralli[i and ,-andali,m,

e>pecially in uman ar"" or on low_,-olume facili[i«. On pathway>, , igo , are typically mo uoted closer to [he ground , wh ich m . y make [hem more , U<cep[ib le [0 damage. vandalism , or g..th[i. On

pa[ hw.Y' with lower u..r volume> (d.y, oigh[ , '" bo."h) or are... t hat caono[ he readi ly ...o fm m occupied areai, there rna,' he a p lOhlem with , igo thelt. Mi~,iog ,igo, (<<pecially w:1loiog , igm ) could

phce ao agen cy io 10 aJ,·<TSC tori liabi li[y , illIarion if a cra.lh occur< a[ [hal location. Giveo [he , ign ific1O[ iocrease in raw commndity p rice, in rece:ot ye..." [heti: of recyclable mcullic item, from lightly

ltaveled or unanended pa[hwaY' h... become a norable problem. Ageoc i« cao 0><' n nn.=:yclahle "igo paod material<, mch as W<~><! or pl.l>[iclalumioum cnmp""i[e, [0 reduce [he <crap value of [h...

,igns, b ut ehese maenals may he more , u<c<pt ible ", vand.Ji,m or d amage.

Sigm lor bi')'de travel on rmdway> .... '>Tically imp<Cled a[ [he "me fre'luco')' and maint>.ined in the <am< man ner as other , ign , 00 tbat madway. 0 0 pllhway', it m . y he advisable to .1'" up a regular

paltem of day and nigbt .Iigo im pectiom !<, en,ure all , igo, (1Od o[her devices) arc pre«o[ , vi,i ble, and io good modi[ioo . If performing a o ight in'p<elioo on a , hared ·us< ["th, it may he adv i<>.ble [0

u.. a bicycle equi pped ,,;[ h a hcaJligb, tbat m«rs [he ' pecifica tio o, n..cd in ,"'elaw [0 , ..riry . igns ...e adequately "i,ible uoder o ighltime cooditiom,

The 100<) 1I.·1UTCD oow require. agencies to d."..lop management melb,><!, '0emure , igm uoder , heir iurisd iel ioo maio"io adC<JlL1te rctmreHcc'ivity for ,he , ign , "Nicelile. Sec Sec,il>o lA-OS of , he

lOO'l MUTCD for m",e iol("matioo. Al,hough Sect ion lA.OS ' pecifically excludes hikeway , igm intended for cxcl",jve u.. of bicydi<ts or pedestria", ti:om ,he minim um rrtmreflcetiv i'y requ ircme"" ,

it still rna,' be advisable lo r ao .gen,), '0 inspect, maiota in, and repl ..e ,hese , igm as nceded to mioimize 1ife~yde co'" and litigatioo rish.

MARKINGS FOR BICYCLISTS
p....mcot marking' are em ployoJ '0 reinforce 10d , upplemen' , ign iog 10d '0 com mu nicate wi, h ,he mad us<r,

TAIILE14-3. Travel Are.. Framework
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!l.fa rkin£,-' m . y he part icularly clfcctive fo r bicydi"', as they are geoerally p laced wi,hin ,he bi'Ydist', cone of vi,ioo,

"TrJVtI Artu " FrJmlwork for Undersllnd ing BiklWl, Mlrkings



Mo« marking' , includ ing hikeway m.,k ing>, arc mntoxHpecific. So me arc applicahle whe re n" intersce'inn i, nearhy, o,hers on approach« tn intersectinm, « ill o, ncrs within inrcr=.~iom , To

undersrand ,he ""ion,,]e for and placcmcn' nf hikew ay m.l!king:<, I"'rricu larly longi tudinal m arking' , it " u«ful ", thin k of roadW>y u« rs p.., ing th rough ,e,,,n scq ucn 'i.J "" ,...d a re,,' " 'hq ",...er«

hlock., and in 'mec<in n•. (Here "h lock" m em . a mad"'ay «gmen' ou"ide of an inrcrscc'inn , which in ",ral a"",. may cover a comiderahle d i«ancc.)

The Tra,,,1Arc-a. framewnrk hdp. in understand ing hicycle.mOlor vehicle conA ict. and how hikew.y m ark ing pract ic« can hdp or hinder hicycli«, in avo id ing or deterring ,he« conflic". Table 14·J
defin« the framewo rk and u<os Bike Lane m arking' as an =mple of how one rype nf hikew.y marking changes thro ugh ",,! ucn ' ial areas,

Thi' f"mework will be refrrred 'n in . uh",,!uent d i<cu"ion. of 'pecific hike"",,,' markin g> (e.g" sec'inn on Shared La"" Marking».

Design biiU ~S

In most CIS«, m arking:< I'm bicycle hcili'i« are ' imilar ' 0 m.l!k ing:< f,,, roaclw.)" and o,her 'ran'p"rrarinn h cili'ies, ming the same colors, d e' igm , and marerial, . O ne ' ignificant d ifl" rcn ce i, marking'

intended 'pecifically '0 gui de, warn, o r control b icycle tralfic arc <caled do" n in ,ize from comparable marking:< "'cd for general traflic con'rol, For =mpk wmd marking' u.sed on shared· u« parh,

u« the same Iwerform. .. nmdard marki ng:< , bu' scaled dnwn 50 percen t '060 perccn' in kceping wi, h the lower op<'Ta'ing 'peed. of b icycli... (md the ofien narrower tr. vd",..)" used I,,, bicycle

h cili' ies). A marking Imer height of 44 to 48 in . (1 .1 to 1.2 m) i, rypical ly ",cd on ,hared ·,,-,e pa'h , and bike lanes, and arro,,~ are rypicall,' 50 percen' nf ,he "md ard n"d way , ize in accnrdance wi,b

Soction ~:.().I of ,be 20lN MUTCD. T"mvCT>C markings, .m ch .. "op lines, ,hould be at least 8 '0 12 in . (200 '0 .100 mm) in wid,h .

Scaled-down ,,,,,inn, of ,'idd line' a, defined in Section .'\B. 16 of ,he 2009 Ml!fCD may be used o n par hw.)" where ap propria rc. Symbol, used o n b ike 110« and par hwaY' a re rypicall,' 6 fi. (1.8 m)

in length , although 'mailer 'ymhols have occasionally been used in b ike lanes wh ere dear I"'vemen' width i, a concern

AI'hough bicycle- 'pecific l<lter and ')'mbol markin g:< are 'mailer than comparable 'ymbol, used on roadwa)", the necd for eln nga tion '0 compemarc for viewi ng angles " ..ill very impomn'. A bicyeli"

viewi ng a symbol fmm a d i"ance will sec- it ar a Imv viewing angle with ""pcet 'n ,he pavemcn' , url'ace, ' im ilar to tbe view mnto rim get of roadw.y marking•. Tn mmpemarc fo r ,hi. , marking:< ,hou ld

be sign ificantly elo nga ted in the directinn nf view ing'" ,hoy oxhihi, "no rmal" p ropn"in n, when viewed by ""d or parh u«" at a distmce, even if ,hi, reml" in ,he marking' Jo.lking ""'etched" from

d irectlyab<...e. U, ing non .dongared m arking< will re,ul< in the marking' h ,king compre~",d ()[ non·rc-adahle at a di"ance, grearly red ucing d",«~inn and read ing ' ime.

~'ben pn~,ible , u« onl,' ..an<hrd H IWA.app" ...ed 'ymb<,I, for marking<. and u.se them o nly in manners and con'",," p<'Tmitred by the MUTCD. Iffor ,o rne r~>n nn ,...nd ard 'ymb<,1 will work, and

a word legend will not work in licu o f a ,~'mhol, consulr Section L'l-IO of tbe 200') MUTCD for rhe step' to follow in obtain ing aperimen,,1 appmv:al fmm Fl IWA for evalu.. ing a non"andarJ

'ymb<,!. If "" agem-y " considering ,he u se- "f a nonstand.rd p""men' marking ' ym hnl , the d esign hcto" u..ed fi" 'igo symb<,I, in ,be «<ti"n on "D « ign k ,uos" in ,hi, char' er should be cens uhed .

~'bcn .pplyi ng m.rking' '0 a ligh ' -eolorcd mrf. ce, , uch as a PorrIand cemen' concrete road w.y nr pathwa," it m.y " ,melim", be ad vi<.lhle to u.se a con " a" m..king mare nal in coniunction " ith ,he

..and ard mark ing marerial .. permitted in Scc'ion 3A.O 'i of the lOO') MUTeD.

MatM.. ls
Bicyele h cili'i« are t;l'ically marked u.sing the <arne mareri.l, .. ,,-,ed f" r " ther I"','emont m.rkings , ,uch as paint, tberm npla"ic, epoxy, tape, md methyl morhacryhtc. Bicycle 'i"" rna,' , kid on marking'

w hon wet, '0 a rc ,hould be ta ken '0 minimize the ,,-,eof marking marenal, in localinm tcCJu iring h igher "",~inn, mcb '" ""Pping arca, and curvo< (sec- sect io n on .l ip resi«ance below).

Pr"per preparari"n of p,,'emon' surfaces em a" ist in im p" ...ing m.,king durabilit;,. The su rface should be d c-an and dry, and .pplical inn remperature, sho uld be wi, liin ,he m.rking manufacturer's

recommended ' pecifica tio n, . O n new Pnrr land cemen ' ""nerere , u rf:rccs, an,' curing compnund shnuld be removcd prior to app licarion, and p rimers and ",ale" , hou ld be used if recommended hy ,be
manufacturer. (AI", "'" C harter ') "f thi' U,mdbook for more inform ation "n pa"emon' m.rking'. )

Slip Rcs i..ane~. lhore i. a ' ign ifican ' concern regarding , he etfect of cem in types nf p.vemen' markings on the wor·weather """,ion of bi")'Cb. Bicycle tires have a very sm,lI ."'" in conlael wi, h ,be
ground at any giyen 'i me, rypic ally on ,be order of nnly o ne square in . (62 5 "jU.1£e m m) per wlicc l. Due to ,his, bicyel«.re especi.lly sem itive to ",ri:",e fric' ion ehang« on pavemont , urface,.

lhore arc pmpriet.l!y m..king m.rerials th" olfer very good wet , kid r«i" ance for bi")'Cli'" and ped«trian' , and arc aH ilable in a wide ,'a riery of colors, . hapes , .nd ' ymbols. I lowever, ,hese- proprierary

marerial, m.y have a h iglier em' .. co mpared '0 mh", p..'ement marking mar<rials.

Some agonc i'" have reporred incrca., ing the q uan' iry ofglass bead, o n the surfaee of p.vement markings subs" nti,,]ly im p" ...", "'Ct·we"h", trac'in n fi" hicycli , " and pede",ian,. Including h igh.trae' ion

.dditives ,uch .. sand, reinforcing fibers, o r " ther simi lar addi,i,'e, within and on "'I' of pavemcn' m..king m " erial, a!", can impm,'e 'rac,i"n for biq__-u,«.

Rctrordl.~etivity. All pavemen t marking:< "-,,,d on faciliti« u.sed by both mn'orized and non mn torized " arlie, 'uch" streelS and highway,. m u" be re"meAec, i,'e . M arking' on facilities "-,cd ,, nigh t,

, uch as ,hared ·,,-,e parh" ,hou ld be retrordlecti'''. lhc UVC and . 1I sUto laws req uire bicycli'" operaring ar nigh t to use- a wh ite fron ' hcadlight , and a retro·reflective m..king which will be much mme

vi,ible .. night than a no n 'refl«~ive marking, «peciall~' in ar= with litt le or no ambien t lighti ng. U,ing a nnn· rdI«~i,'e marking on a faei liry open ar n igh , in are.. with low .mbien' light muld au«

ri.,k management problem" .. a cr. ,h at nigh t on , uch a faciliry could rai se- i."UC> as to marking clfec,ivene"



lhc typic,1 mc ' hod med t,,, p roviding m. rking rctrordloe'i"ity i> incorpow ing gla.... bo.ul, in'o the ffi.lrking m lleri. l, .nd o pt ionally 'praying m addi,ion ,1 h ,,,r ofg],~' b<>d, on ,ho marking ,url""e

immedi"dy mer application .nd prior '0 curing. [I' ' proy<d nr 100'" gh" heads a.r< used. i' md}' he :ulvisah le to 'wcq> thc su rfae< p rior '0 rco p<ni ng , he f1Cility '0 bicycle traffic. a., an,' unbonded b<>d,

may con"ibu'e '0 10" of tr.letion , evcn on an o,hcrwi" h igh. frict ion ",rticc,

A, ,he 'imo of writiog ofrhi' flalldboo". fH WA had nor YO' c>ubli,hed fin.1 valu« for minimum r<1 ror<flcctiv ity for m. rking-; o n ro.ulw' Y" and has indicated ,ho m inim um rctrorclkctivity value< m.y

he waivoJ Itl[ marking-; on facilities used ", Idy by nnn· mnroriz<d U""',.w ch "-' ,hared · u"" pa'h , I towever, '" n"'oJ .I><".e. ir i, .dvisablo to p",,'ide rm or<H""' iv< marking, if • facility i. op<n to bicyclo

rr,,'d at n igh!.

MJinlenince DI Markings

AI'hongh p.." mcnt marking materia!> will 'ypically I", for ' long ' ime on bicyclc faciliti<s. ma in'ctlance will " ill b< necessary. Bik<: lan« in ar= "i,h high ",lum<s nf rum ing mo'nr vch icle rratfu: m.y

5CC d.uruge or obli'emion of mdrking-;.' a much fu'ct rale , han in ar= w ith li"Je m,,,.e mcn' Kros. ,hc m arking". "",,,mcnt "",ar dnd dama.go em al' n gr<atly .oIf<et mdrking duubility. M. rking-; on

ro.ul , and path-, mdY.J", be , uhiect tn vandali, m and g"t!iti.

It may b< ..hisable fi" op<wnr. of bicyck tici li' i<s to per iodically in,f'<C' bik<:wa,' mark ing-; during day and n ight condi'io"-' and note any a.r<"-' t hdt might n«d ffi.lintenanee or r<placemont . If

p<rlormi ng a n igh' in'p«tion o n a . h= d· = pa,h . i' rna,' hc advisab le 'n u"" , bicyck oquipP«/ with , he.ul ligh' ,hat mct:ts , ho ' p«ificat io n' h" od in ,talc law '" v<ril)' markiog. ar< ad«j uald y vi, ible.

CDlDreII l'nlimenlll

Gm rra."ing g r<on-<:nlor<d p.vomm' has I>«n usod in <,, <tain limi 'oJ No"h Amorican locatioo. wi,hin ffi.lrhd bicyck Im<s to d ono te the I""'ible presence of bicycli "'. io J ured lanes ' 0 dcnorc a

proforr<d po , i'io n and ap propria' e 'ravel pa'h I'm bi'7"li"", md in a'm ,ion. of hicycle Ime> througb in 'mec,ion, and other , raffic confli<~ ar= ruch a< morge ar= whe r< ' uming v<hiclc. mmt erm,

a th rough btke Im e.

An tn ' erim Approval i" uoJ by fHWA in Apri l 20 I I p<rmilS ,ho u"" of grecn.color<d f"vomm' . Howevor. tho salp< of ,hi, Imorim Appm".J only eneomf'-"-'es the = of gr<m .colored p,,,,cment in a

bi<7"le lane or conHiet 1<ea. and no' in "bike b<"es' nr ,haroJ I,nes. The u", of ,hi, treatmon' u nd er ,he «ope of ,ho In te rim Appmval requires wri lten aurhoriza' ion from H tWA in , m "dance wi,h

Section IA. l O of the 2009 !I..fUTCD. Thi' app",,-al can hc roquested and gran'ed for a 'f'<Cihc location , nr lor an on'ire j urisJi,~io nal 1<oa. f,,, ,he use of g«<n .colo red p..'ement ou"ido ,he scop< of

rhe In'erim Appmvn. , uch a< in a 'ra,'d Jane . ha r<d wi,h o ,her 'ratTic. experimctl'.J .ppmvallrom fllWA in aceordmce " i,h Section IA. to of ,he 2009 M UTC D i. r<quir<d.

\Vitb in the >cop< o f ,he current In'orim Approval. g«<n .colored pavomon' can be in"alled for ,he en'ire lengtb of ,ho bik<: lane, or for onJ,' a portion or po rtion. of ,he biko Idne. or "-' a «<tmgular

backgm und behind . u nd:ud MUTCD symb<,1 and word ffi.lrkingo;. [I' used in conj unction " i,h a pair of d,med lin<s. , uch as when extending a b ik<: Ime acm" an inror>cction , ,ho groen.mlored

marking can march the doned line p.>tlcm . filling in ,ho area connec'ing ,he 0pp"'ing doned hne segmen". However. ,he g«<n.",lored p.vemem should no ' replKe or be used in lieu of rhe white lines

defined in ,he M UTC D , "-, ,he b ike lane ",,,,Id ,hon no I"nger com ply wi,n ,ho Stmd....h io Chaptor 9<: of the 2009 MUTCD

Su"'cy' condu«ed in conju ne'ion wi,h ,he in"aJl1tion ofcolored pdvernents indic.,e bicycli"" havo , "'ong belief the addi'ion of colored pavomen' will .ignificanrl" impr"'''' " atTic ",tery and opera'io n.

m d reduce conH i<~•. Thi' h" beee " ",'cd ", an advantage of this "ollment bj-' adVOGl' « , as i' rna,' enmurage an mcreased mod e , hilt roward bicycle 'ra"d. H "wever, ,he "bserved resul" of

ap<rimemation wi,h color<d I"vemon" " n bikew,,,, h.,,, shown , overall. a ocotral dfec' , with no truly sign ificant im p" ".omen" in op<wion or behavior , <tributa ble ", the addi' io n of color , but

conver«ly show ing no 'ign ificam d ograd1tio n of ben" i ", or op<"'ion afror addi'ion ofcolor.

Some iurisJiCliom have used col,,,, o,her than peeo for bicyck facility P.." men". Sec'ion 3A(J~ ofthe 20W) :\.fUTCD <kfines appm"oJ color . for 'p<cific u,es: "" ing colored marking-; for ' pur!",,,,,

o,hor , han 'f'<CifioJ creates a viola tion of ,he Stand ard . in Pa" 3. FIlWA srmngly encou rages , ha' , if a co lo r i. used for a pavomen' on a bicycle facility. grct:n he used for confo rmance with the Inte rim

App m"al and to en.ur< uniformity. FHW'A h", publi .hed color 'f'<Cihca'iom fi" g«< n-coJorod ["','ernen' '0 also oncourage uniformi'y of applica'io n.

Colo red paV<mctl ' . ho uld never be u-'Cd to encourage vio l..ion of typical righ ' .of.wa,' rub at in'CIS<Ctiom, " Cllp<rimenuJ J.ta , how, v<ry limi'oJ etfcc,iV<ne.. in tbi. trcatmm", ahility '" make

moaningfUl changes in conHicr or crash W <s (again. pre sence ofa devie< does no' eqwl dfec' i, 'ene",). Tbe eff<e,i,'eoc" ofgrct:n-colored I",'emont may be maximiz<d if , ho tre.tmem i, used only whe re

ro.ul USC" ,ho uld .I ready be exp«ted '0 ,'idd '0 bicycli'ts due '0 other vi,u n ,nd gco mctric cues . such as m adw,y alignmen', lano continui ,y. and mad u",r condi'ioni ng and exp«'a'i,>o.

It rna,' be a g(~,J idea for grocn.-colored p"" mcn' to be r<1mr<Hecti"". un lo" . u tficient amhiom illumi nation allow. the coloring IO be .de'luudy ,i,ible " n igh" O thefWi"', my .ulvan ' a.go IO ,ho

coloriut ion di"'pp<a" when ,he colo red region i, ind i"ingui.hable from the res' of the p,,'ed aroa.

G,lo red I"vemon" may require .uld it ion al ffi.lin'cnance, as ." ' me trea'men" can ""'>f away quic kly wi,h "c hicle tr. tfu:. The u", of d Uf1hle ma'erial. can in<r<"-'" usclu l ""rvice life , bu' can incur

,uh.untially increased in i,i. 1inst.Jlarion com. ComiJc..tion should .1", be giV<n to ",lccting marking material, , ha' will minimi,,,, 1,,-,. of lra,~ion for b icycli"".

DEVICES FDR SHAREDROADWAYS
Shared m.ulw.y, m..kc up ,he ovefWhdming majo rity of m ileage of mad 'y"em., in the L'ni'oJ Stares and d"",'her<. They inclu<k urban and rural h ighway., and ar<eri.J. collec tor. and "" idential srr<e".



O n >.II road".,)~ open to bicycle t r. vel , .gencies , ho uld set aod main tain lr.tfic , igo. 1equipmeo' to dOlec' hicydist<, and w mider ad im tmm" '" ,ign.l timing'" app ropriat e to :Kcommod a[e bicydi. ,,_

Sec a !otor «etio n in th i. chaptor rkaJing with "Tr1lfic Sigo.l. and Bicycles" for more infor ma,ion.

Diffl rence Betwlln I Shilrld Anllwl' IndI Algullir AO.IIMI,

)",,,,, b icycle 'r>vel in ,he u.s. occurs nn moots and highwa)~ w ithou, bikew.y dooigo"iom. In .ome c.,;os. "" existing moo, . p rcm m.y be: lull)· .Jequ'l< til< bic-ycle ttavd , . nd . ddi' ional . ign ing .nd

m.rking m.y not be: oecoo..'Y' 10 othor ca«s. 'Om< mOll., m~y not be: under he."y demand by bic-yclist<, .nd it rna)' 00' be: .ppropri.rc to dooigna[e ,hem :LS bikeways .-..ganib. of condition,_

A .h~ rcd roadway i, ,pecifically defined .. a roadw.)· <>pon '0 hoth bi<-ycle .nd mOlOl veh icle lr""'!. All ro.dways ,ha' are: no' prohibit«l to h icyd e ".vd will be: uoed by hicyd i. " . aod a re: thordore

,haroJ ro.ulway. _Ilow<V<r. not . 11 mch roar!> .rc eq ual in their mili<y to accommod.,e bicyclist< ..foi l' and d fici<nd)·.

By ,igning _,haroJ roadw.ys '" de,igoatod h icycle f.ocili ties. ,he >goncy i, indica'ing to bicyclist< th= road. o ffer I"'lricular ~,h.,ntages for bicycle t",vel .. com parcd '0 >.I'ornali,,,, m u ' oo_ lhcy pnwide

contin ui<y to <>thor bicyck f..cilities or Jos tin.. ion •• or d ooign'l< pre:ferroJ rou tes through h igh .dem.od c",rido,,_ How<Ver. once a facili<y i, .o de,igna'ed , there will be: an expectation from uscn ,he

agency h.. verifioJ ,h"", r",d. arc suitable:LS shared ro.dw.ys• • nd will be: mainta inoJ in. m. nner coos i"m' with bicydi", need•.

Some fearures [h.. can im prove bicycle :Kcom moJa[i" n on shared ro..dwa)~ include,

• wide curb Iane<-14!t. (4 .3 m) or grc::tte~

• m ,,' o r ,·chicle u avd . peed, generally be:low 40 m ph (60 k m/h);

• l" wer 'r>lIic mlume. _bdow 10,000 annu.alaverage d aily tr.tlic depending nn configuratinn ; and

• l" wer percen t>ge< ofheavy truck. . nd commerci>.l vehicle<_

Norc a m.dway m. y still pertorm . dequately ... "'aroJ roadw.y cvm if i, does n," moo' all of the .bove crircri• . AI,m, h igh tratlic vt~umcs or ,peed, . ho uld no' be uoed .. a r>tionale for no ' pro"idi ng

for bi<-ycle~icycli". will " ill be: om there: ch cK..ing '0 (and m",' likd )· oceding to) me that road.

If o perating ,peed, on a roadway .no higher ,han de,ircd, chaogiog ,peed lim i" or m aking (Kher , im ple lratfic coo rrol device ·b.oed mcKli!tca,iom m . y n"t be: e ffective in changing tr~vel ']'CCd" Tn dfcct
meaningful ch.nges in travel ,peed" ,he ch.r><~erof the roadw.yas perceivoJ by , he mo torist mw;t be: ch~ngoJ _ (),"'gos of this type can include,

• chango. in den.i<y ""d ofue, of ",,,hide obic<~' , uch .. tre:es "r b uilding"

• .ddiog enginooroJ vort ical nr ho rizontal dd lce'inn"

• varying ,he phy,ical width nf ,he roadway: . nd

• t iming an in <crcon ncc <cd t r>lIic sign..! sy"em '0 eneom.ge t raffic t<, operdle a' a dosir>ble speed_

Sec ITE', UriM" S" m r""mnr;c £m;g" Ha,1dboo1r and the rTE Recommended Prac, ice &signi"g V;Mlrabk UriMn 7horougbfi'''''' A Conuu .v mit;,,, App',,,,ch for mnre in forrn.Jrio n

Wide Shilrld Llnl or Bikl Llnl?

Research studies.'.H h.ve ioJicatoJ wide , h.rcd lane> (ddiooJ .. lra\'d I. ne, wi[h a con tin uow; "-'Able wid, h "f 14 !t_14..\ m l or grca rer) ""d b ike lanes borh fune<io n well to . ccom mcKlarc bicycli'" in

'enm nf crash and conllie< ra' es and dficieocy, and wide . hared lanes and bike lanos can be: u""; to improve conditioo. tor bicycli"' , How<Ver••tated pre:fcreoce survep of bicyclist< indic~lC b ike IaOc.

.re pre:fcrroJ b)· bicycli,ts• • ppareotly d ue to ,he ide. , uch designa,ed ~od marked f..cilities establi,h 1 bi<-ycli"'. place 00 ,he rO.ldw.y. St ud ios have .1", ioJicat«l , idcv..,lk h ic-ycli ng can place bicyclist<

in severe: and m"re u nexpect ed w nllict wi,h pede<lrians and mot", veh icles at inte"ee<i"", or d ri,,,,ways_' I 'Ihe u '" of . id ewalb by bicydi.st< may be: reduced when b ike lane> a re: pre"",,-

1hcre i, .1", • hdief ,hal bike lane< are ..for than wide curb lanc.. bu' re>earch has be:en iownelmi,,,,, ",me studies , bow " ,me ..1Ct).· be:ne!tts from bike IAnc.. while others find litt le difference in over>l1

..fcry.

O n , har«! roadwa)~ where b ike lanes lIl.ly not be: app"'pr ia <c. mch as in locat iom wh<re: overall rO.ldw.y wid[h docs no' allow tor placement "f . b ike I~ne. or where: ,here are nume",w; in <cr= t io n••

d rivew.ys. or on·...-oo' p.rking ' pace" ..baroJ I. ne mark iog.. may he ~ppmpriate. Sec 1 later «etion of thi. ch'pter for more informati"n "n ,lure:d lane m~rlcings_

Rc",arch "ver ,he 1"''' rwo dccaJos on ,he perceivcJ comfon l<Vd of bicycli'" "n road".,)~ !U, created mcKld. of "bicydi" I",-d of ",rvice," which ,ake facto" such as tra llic volume, oper>ting ,peed.

lane wid,h . surface mndi tion . and p resence or . !=nce of a usable ,ho ulder. b ike lane. or "ide lme to pred ie< usc and comfort level o f "aven ge· b icycli" . on ,ha' roadway. This has be:en incorporaloJ

into the 10 to oJi[i"n of tbe High""'] Crf&ity Alan",,!. I [c>wcver, • significant limitation of rhe se model. i •. currently. there i, not an accurate method <>f d Olerm in ing ,he effect of intersecti"m "n thi,

percei,'oJ q u.lity of ",rvice. and . c",,,·,,,,,,ion that gi,,,,, • high ",ore a"um ing few or no intersect i"", m . y crc::tte problem, in loca,iom "i[h ~ high n umbe:r of intersce<i"m . nd dri"cwa)~_

Bicycle Use 01 Shlrld AO.lIdwJYS



Runi llighway•. Rur..! highw.y. are u",d by bicyd i," for in'ercity and m:rc.rion>.l travel. In most G'-"". the>< IThIdw.Y' will not be de>ignalM" bikew,y', unl"", they are f" rt of , 'p'em nf . ignM or
numbered mUl«.

In general. rnad"""y' that carrylnw vnlume, of ,,,,ffic c>n pmvido an enjnyable and comfortable bicychng «porience, wi,h no ncod for bike Ian« or any other . pocial x commodalinm or device•. f"Or
example" n'lTow md curving rural road wi,h low ,,,,ffic volume> can be, very . uitahle ,nd popul", bicyding mUle, and rna,' be preferablo for ,orne bicydim compared [0' high.,p«d, high.",lumo
highway with g[K><l g",mrt[ie> ,nd .houlde[s-->. long "-, the road SO[V,,, "" • cnnvenien' thmugh mule '0 ,he desired do>tin. tiom. Ou'.,ide uman a",as . the", type' 01 mad, m.y comp ri", . bigh
po[centago "f popular or d" ignatcd bicycle rou'« , ",d may be appmp[iato fill do,ign.tion ,. a local, " "'e·h 'd . '" US. Bic'yd e Rnu'e. Howe,,,,[, , ho",:u< often , itua,io", who"" highe[.volume or
higher.•p«d highw. y "''''''' .. the most cnnvenien' nr efficien, rout< be""""n rk.tin' tion. , , nd bicyde , ,,,,'d c, n , nd ,huuld be «poetcd, «'en if m.dwayor lane wid,h, md coudi[iu", are uo, optim,!
for biq__de """d.

O n ru.-.l highw.ys, f",-cd shoulders wi,h a clear wrdrh uf 4 fi. (1.2 m) or gre1ror, or a combmed width of rhe right I,,,,, and ,houldor of f4 ft. (4,3 m) or groa[or, cau g",atly improve rhe cnnvenience
",d perceived comf,,,, uf motor vehide ,nd bicydo travd aloug mch lOU 'o>. So< . I,ter sectiou uf thi, chapter fur mo", iuform"iuu on ,houl,h u'" by bicycli". nn lUral high" ..,~.

Rumble <trip> cm c"",te problom. for hicydim ou lUf11highway .houlder, . Se< , later ",,,,inn nf ,hi. ch.pter doaling wi,h "Device, for Snoulder Bik<ways" for discu.,ion. of rumble >tri p' and their
imp"'" on bicydim,

An..-i,] 50..,. ... Bicydim f'cquent1,' "'" ,,-,leri, 1"""''', . incc ,he>< "'cot< link mn" p, imal)' do" ination. for,1I tr. ffic, induding bicycli, ,,. In f..et , due '0 land devdn pmcn' and traffic engincoring
ptac'ic« nf the 1'''' few docuk" in m",y localiom mvel berv.",en noighborhood. i. p<><,ihl. nnly on . rt<rial "",m.

If ,he op<raling .p«d of ,he >trert i. fa"e , than typical tr.vd by bicydim, ,here,re hkd y '0 be frequen' overtaking maneu,,,,,, by faller mo'or ,'ehid... around . Iowor bicycli"•. A, discu...cd earl ier in
rhe chapter, crashes invnlving ",'waking "chide> >triking bicyclim H< uncommon in uman a,o"-,, .0 even ,h"ugh rhere may be .omo di,rup'ion of traffic flnw rhe np<wion of bicychm in mixed·flnw
m ffic on arteri.l, i. nor ncccssorily , "fe'y ri. k.

" -lany artefi. 1"ree" h.vo high ",Ium... of traffic, or high op<raling ,p«d, . Provi,inn of .h. red h o... widor ,h", 14 ft. (43 m), hike lane>, or paved "'"ulders nn ,he", mUle< can . igni fic:",' ~' inc"",,,,
convenicocc fo, hurl, bi')",list< and motnrim. \'(~do . harM lane" bike Iano. , or ,houlders may , I" , docrc-'''' , idewalk u'" by bicyc li"', which can ",d uce m",y common tyf'C' of Cf""he> and confliet, .

Lane wid,h. c,n aflo..~ op<r>tion nj'bicydim . nd other traffic. Thi, c", al", be :Ufectcd by the prev..!once nf I."" in m",y ,tal« where a 'poeific minimum offic, distance helWCCn an overtaking motor
vehicle ,nd . bicyde (t;p ically 3 ft. or 0.9 m) is defi ned by " ,'u'e, On meet. where rhe cum,ide ...,,,,1 lane i. 14 1'<. (4.3 m) ot wider from tbe lane line '0 the edge nf I"'vemen' (no' ind uding gutter
p,n ), fa"er traffic can ",'make bi')-elim wi,hin ,1,0..me Ime wnile m.int>ining ,dcqu.tc "'p, w ion be"'=n ,1,0 mntor "chide >nd ,he bi')-eli". In loca,inm where ,he curr" ide L.ne wid,h i, ]0" ,h.n
11 1'<. (33 m), bi')-e!im and mn'or vehicb will u.ually occupy ,1,0 "me lane wid,h, .. rho Ime i. poreeivcd "" being insufficiemly "ide for ,ido.by.,ido pas.ing. In location. where the laoe wid,h i,
be"'=n I f , nd 14 ft , 0 ,3 and 4.3 m), the porception "f ".ha",ble" wid,h m,y be amhiguou. , and bicydim may ride to [he «Ire"", right of the ,,,,,'d lane to poli,d y accommodale f.."er tr.ffic.

Thi. e>n creale "'" op<Ulinn.1 and ,.fery pmbJom,. I'irs<, ,he bicydi" rna,' be riding in the gutror pan, """ to . vertic,) cum. or ""ar 1""" ,nd nther "",d,ido nbjcct<, crea'ing ,he ri,k of, ~xed.ohjcc'

cr.r.,h. Secnnd , ,h i, can croa'e ,he mi.leading impr...,ion tbe remaining unoccupied '",vell.ne wid,n i, adoqua'e for an "''''rtaking manco,,,,r, "",ulting in too·d ose I"'"ing incon.,i"ent with gnod

operaling pwccdure or I, w, and may ,e",l, in a . ido,wipe. type =,1, if , no mOlori" mi,judge> sopar>tion distancc.!d In locatiom wi,n I I to f4 ft. (33 '0 4.3 m) L.n« , it m.y be . dvi....hle. ha=l no
engineoring judgmont, '0 in"a l! addi,innal d«-ic«, ,ucb .r., , hared Ia"" marking.- and BICYCLES M.W USE fUll U\NE (R4.1 l) , ign., nr if prac'icahle. realloc,tc I."" widtb. to mlucc ,he amhigui'y

In oonge"ed urban ",eas, ], ne widtb. of 17 ft. (5,2 m) or "id<r m,y "'" . ide.b,'.,ido motor ve nide tr»",1 in the ,-,me Iano, wbich m' y ere, 'e "peration,! problem. for bicych"••nd o,her road "",rs.

Some commun itie> have do,ign.ltcd collec'or meet, tha , paralld mainr arteri. I. ,. bike rou'e>," bicycli," may pref"r t" u'" th"", I",,-er·volume m. dw,y' instoad 01 the , rtorj,). ,u However, bicyclim
m,y be reluct>n' to div<rt a , ignificant dist.nc", '0 . f"ralld rou'e. If , par..Jld route i, d«ignatcd, it m,,' be advi" b!e '0 p"",ido tr.i lblazing . igning fnr hicychm ,o ,nd ftllm the p=lId mule and ,he
arterial (' 0 bi')-elim on [he ",'e rial,re .ware nf the p",alld mUlo), and for bicyclim on the paralld rou'e '0 reach . nd , cce" de" inllinm on [he , rteri.L

ColltrtorlRnirko,iol SttTrt>. Collecror <treet, and local r...idcn, i, 1meet. t;1'ically havo lower \'CIl ume> and ,p«d. tban arteri..! ,tr«t" snd c, n be quite sunable 1<" all ',-p'" nf nic-ych,,,. However,
,he>< " rec" m,y no' "ffer ,he ..me level ofconvcnionce .. merial ",eo" due 'n luk ofcontin uity , nd geogr.phic r...tr ietio.... In most = no 'poei,) ,rallic contro! d«'ice. are nceded nn r...ideo, i, !
meets, =q>[ 1<" guide . nd rou'o , igning if the meet i, part of a mUle norwmk, m ha, been rlcsignalM" a "bicyclo boul""m/" (soc belnw). On minot colltrtor ""'0<. wi,h low vnlum« md wider
I, no>, no devices may be needed. If traffic volumes are higher "r l, ne< are narro,,-er, rhe use ofshared lane m.llkiog.- or bike Ian« m.,' be considered if appm priato.

Bicycl. &>uI<VaJ'd.. Another t;'po nf ,hared roadw.y that i, 'poeificall,' enhmeed f,,, bi')-ele " ..-d e, ,he bicycle houlevard. Thi. i, a ,o,idential or collector m«t (or sogment< of """''' compri, ing.
contin unu, roUle) wh ich h,,-, been modified '0pm,ide enhanced ,nrough rigb' .of:w. y and navel ' p<cd. for bit-yclim, and provide x ee" '0 loc, l ",idonee, and busine, ,,,,, but discourage ,hrough 'ra!lic
b,' mo'or ,,,,hid.... Thi, i. typic..Jly accompli,hed by requiring mo'", ,,,,hidos to ]oave ,he <tree' 11 certain !ocatinm while permitting bicycli". til con ,inue unimpeded.

Many loc,) "'co" already have ,o rne of ,h...e ch",ac'eri"ics, bu' a bicycle boulevard i. engincored ,hrough ,ho u'" of geometric trea'ment< ,nd ,,,,ffic con,ro] devic... to provide:



• contrnUl'Je

• orera'iog 'reM. ,hat are vory compatihk with hicycl~ t"wel: and

• .ce=; ,cross ohstach to 'hrough tr""I . ,uch .. high .volume "reo" and googr"l'hic harri= , uch as railmad lio <> or c.o.k

Bi'-)"k boulcvmis >re typic,lly tlcvdoped '0 coon<et tw" or more d<>rioati"m wi,h high bi'-)1:li" demaod. mch .. a tran.i, or "il ,tatioo. Ctlll<go or ",h,,,,l c.m pus. IT'idoo'ial .rc-a, or commorci.l

cc:oter. Bicyck b"ulovdItls cao al.o 1,0 . i, od pa"lIei to. high .mlumo or high .• pcc:d "reor or high".,y in ordor to provido . more comli,trable or mjopblo tr",,1 path for bi'-)1:li'" al"og tho corridor. If

<n. frrqU<Ilt conn<etioo' b<twoeo tho bicyclo houb-ard.nd tho p,,,lld m.jor mcc:'(,) ,h"uld bo providod to .1I0w acc"", '0 do"in.lti",,-, a100g that "'<ct. Noto ,hAt ifhicyclim view tho m,jor "reor,.

b<iog m oto coo"cnieot. th'1' may ch,~)", '0 US< ,ho high«.volume "reor io,,=:1 of the desigoated hcility.

Geo""'t ric d CIign elements used 00 bi'-)1:le boulo'i" d, induek;

• i, b ",h at io'«""'ti"o, to di=~ mo "" veh icle tra llic to tum at iotor""'tioo', while rcrmittiog bicydi'" '0 COO,iO llC . l"ng tho rout<,

• curn oxt<mioo"

• m odi,n rrfugo' at cro~,iog' of m'ior srrcc:'s:

• rouodab"u" (if "I'prop, i,t< .od . d <qua t< right of way i, .vaibhle);

• ' pce:d hump", 'reM uhles, . od o ,h« tra llic calmiog ""atures: or

• shared-use path, (in , h" rt ><gmeo"), which m.)' be used to p"wido cooo<ctiooo berwcc:n d i",o ot iouo u, scgmm" of shared ro.dw.y. such ... 1t. d ead-end or am "" ".,tern.,y.

Spce:ific do.ign demls of bicyclo boulcv..rds c,n be scc:o io tb< oow odi'ioo of rhe AASI-ITO Guid. For fJiryck T'tlcififi".

Tr>±fic cootrol dovice. which may b< usod io bi'-)1:k boulevard. ind ud o:

• bi'-)1:le route ,igoing. u.cd '0 p",,'ido continuom routiog guidance aloog tho bi'1'c1o boulcv.rd. Th i' can b< • oumb<red andlor o..mod route, ming MI ·8. M 1,8., Dll · L Dll · la, mother gui do

'igo', Bicyclo,'pce:ific guitlc ., igo, as , h"wo in Figure 'iB ·4 of ,he 2(~J9 MtJrCD may b< usotl to I"",'itlc or ' op plemon t m ut< gui d ,oce . If u,iog n"ootaod ard ' igo ', mo standard ' ign colo" aod follow

,he tlcs igo guiddio", in ,he S<'C'ioo of thi' ch apter dealiog with "Sign iog f<" Biq__di"':

• .djm,ed traHic control p riority. Along ehe b icyclo boulcvard traHic conrmls should be adjustod '0 pro"ido uointorrupr<d "",,,1 for bicyclim botwceo m,jor ",<ct,. Thu i, 'J-l'ically accompli,hed by

u,iog eithor 00 regulato'J-' control a t mioor iororsect io oo, or by u , iog two·".,,' STOP "r YlELD cootrol on ,he crossing street '0 gi,'e p riority '0 thc bicyclo boulcvard.

• u.S<' of , hared lao~ markiogs al"og bicycle boulcva.-.:Ls w hore appmpriato. S,'mboJ, w"rd, . nd armw markiog' = y al", bo usod to provid< in f" rmat io o , od guidance along tho rtlut<. How~v«, " ..od.u-d
hiko lane <ymb<J. , ho uld oot be used em a shared roadw,y.

• u S<' of ".lIlcLrd turn lane I"'vemcnt markiog' and ' igniog dt m.nd.,ory turn lan<> Ii>! mo'", t",lIie.

• ,orncti mc-m~ of bike laoes, where the bicydo boulcvard is routed on higher.,'Olum~ "rect,.

• uS<' of cro~",-al k m"kiog.' at collector . nd arteria l "rect, '0 d<not~ ' c"",,iog fi" pedo"riao and bicycle t<a"d.

• u.S<', if warr..nted. "f acti ,'~ d",oc« , uch . , ped«rriao hybrid b<.com or 'igoa li""i"o, At c"",,iog< of higher.volumo or high~r"reM ,trects, Sec a ht~r sect i"n "I' ,hi, ch,pter dea liog wit h "T",lIic
Sign.l, and Bicycb " for more ioformatioo on the US< of , igoal. or beacons at th~", locat io",.

Wid! Lanes

A wid~ shared lane c.n provido ,ullicieot 'pace Ii" mo"" ,-chicb to 1=' bicyclist> wi,hout nccJiog to duogo ho<s . nd witho ut eocounging bicycli," to ride farther right ,hao i, rea"'oably pr.Ktieabl~.

A hoe w id,h of 14 ft. (4.3 m) i, gcn«ally conadered rhe mioimum for ,uch • shared lane. Nor~ th i' hoe widrh typ icall,' doc. oot Include sp- ce not u ...hle h,' hiq__di"" such .., a gutter 1"'0. In cn ngostod

urbao area, where p.rkiog i, prnhibir<d , a wid~ shared Ian<: ,hould oot <xcccd 17 It. (5 .2 m) in width: ,uch. bo~ m.y b< mi,us<d by mmori'" as .o .dtli tiooal " ..,01 or f'1""iog l. ne.

Bi,-)"Cie quality-oI:5C!Yice .."",meo" oot~ "id~ hnes, ",,,n whcto th~re i, ampl~ "idth Ii" o,'erukiog. typi call,' ",ore l"wer ..od 5CC lowcr bicyclist volum« thao a bikt, hne or I"ved , houlder, ",,,n wher<:

the overall width i, 'imilar. lhi' has Il<'<n cormbomod by aoecdoral obs<rvatioo' h,' "aHic pmb'ioruls: ~'hore. wido I.n~ ""'" convertod into . narrow ho~ pIll' , ho uld" or biko lano. rider ",Ium'"

wcre rcporred to iocr~..S<'. HowC'VCr, thore :lIT , ituat io'" whore a wide lano i, prrf,,,,hle to a biko L,-,,~ or , houlder lrom .lIl o['<ra'ioo' vi~wpoiot . <specialty io locatioo' with d",~ 'I""ings or h igh n u mb<n

of driveway' or iotor""'tioo<. wh~re channdi""ioo of bicyclim could <x.cerhat~ conflict, "i,h tuming tra llie. 10 ,h""" loca tiom . ,he u'" of . h"ed laoe m.rkiog' m.y b< b<oefici.1 in ' ugge<t iog

.ppmpri..« bicycl~ ""'01 I"',h" , nd eocour.giog bicycli", to US<' tho marlway.

hrruw Lanes

10 l''''ati''''' whore ,he o utside travd!an<: i, b , than 14k (4.3 m) , thore i, imuHicioo' I"oral rr~,m for. bicyclist and. mo tor veh icle to travel ' id o b,' ' itlc in the ..."", Iao~ wi,h ad<quat< "'pami,,,,

d i"'n<:e b<twccn the "''0 v~hicb. 10 thi' ' ituati" n , th~ ",,-, hr right,. pr1C'icable" requiremeot. found io r.<:etioo 11. 1205(a) of tho UVC , nd the tr1tfic I..,,~ "I' most "a'<5, i, w.ived• • nd bi'-)1:1i'" aro



leg.II" permitwl to pooi' i" n them",lv", ht<T.d lyon the ",.dw.,' in • manna ,h.t di<cour>g'" ",,,·do,,, pming or I><ing "l==d tn .he curb or ro.dway dge by pa"'ing traffic. Ilowevcr, many bicyd i'"
md mher road USC" may not I>< . w.,o "fthe d<taiJ, of thi' law, and may incorrectly ..., uroo 'h<y must alway' "ay ", tho1M right nf the roadway.

Ifthe roadw.,' h... low ""lIic volum",. m basl"wer travel ,pocJo . nd multiplo lan'" in c.eh dir«tion, there may not I>< m y no"blo i",u« "ith bi<ydi" me of narrow 'ravel lano., . nd ,he road or "'ect
may ",rve bi<ydim well, Ilowcver, on rmdwa,~ wi.b bigber " .lIic ,pocel. and ,,,lumes. Ies,·confident hicydi'" may not I>< comf,lt"ble in u.ing the full wid,h of a ,"odard n.,"'wet·width t..vd Im e,
even whon it i.lawful and in thoir 1><" inte""t. In rhese loc>tion!, rhese bicycli!tS may ch,~,,,, '0 in!to. d ride on the sidewalk or an unp" -cd . bl>uldOl, whicb can g",.t1y incrca'" . beir ri, k of intersection.
pedestrian, .nd fixed.object colli'ions.

In location. witb nMmw travel lan'" whe'" operational pmblem. (,uch .., high incidonce. of 'i rlcwalk riding) h.ve been "n,Olvd . the u'" of ,hard lane marking< or BICYClE~ MAY USE FUll lANE
(R4. 1I) ' igm m.y I>< I><neficial in encour>ging appm rriato and legal u'" "f rhe lane by bicycli",.

ShirH unl Mirkin!lS
The Shared Lano Marking w.., added '0 the 200'1 MUTCD. •nd i. disc"-'sod in Secti"n ge07 and depicted in Figure 9C9. I" width of 40 in. (f.O m) i• •be same ... , he bicycle plu. ridor width in
AAS ~rrO'. Guidefi r rI", lli,,,/"pmm' ofBiryc" Fac;li" ", Due to tbo rlc.ign of oarlier ,,,,,ions "f .bi. marking it i, widdy known ... . ",barrow', h" WC'o'er, thi' Handbook will ",fer to tho'" marking< by
the MUTCD', 'erm "Shared unc M>rking" or tho abhrevia' ion "SL\ r (iltmtl1ted in Figure 14-9l,

STOP. YE'O."'_ _ OO _"'''

FI GURE 14-8. Example ofBic'ydo Boulevard Signing and Marking

r-----'-;;;;;-;;;;-::::;;;:;;;;::--~

•
<J



FIGURE 14-9. ShartXI Lane Marking

I
72 inches

",1I R<:E. W lIG, ""'.f~ 'l<A

Prohibit<d Uoes, Bicyd e Lon.. and ShouJd.... The 20m MUTCD ""y' the "Shared Lme M1rking , hall not he u...d on , houlde" or in de, ign>tod bieyck I,n..: Bicycle lone marking' " , hown in
!l.IUTCD Figure 9C 3.re . nunrhtnry SundarJ. •nd no other nurkings (including SL\1,) ><e alJowod to ,ub:;titut< I(lf ,unrhrJ ' ymbo l, in bike Ian<>.

Motor ,..hides ><e gener>.!ly prohibitod from driving on ,houlder< exccpt I,,, breakdowns and enforcement .erions. However, m""y ,talc vehicle codes . 1Iow shoulder ""..I by bicydi", in ,hc ,-,me
direction os .djacent tr.ffie AI,hough , houldcn are nnt I,n«. bicyd e. pcrmitrod , houldcn are ,nmcwhat , imilar to bi<yde lan.. in ,h.. "nly biC)Tlc ""..I i, .1I0wod. wi,h the .b"ve·n<>tod exception, .
Sec: the ...ction of thi, clupter dealing with "[)n.ice, lor Shnuldcr Bik""..Y''"

Prohibited UK., Read....y, With SPNd Lim i.. Aboft 35 mph (55 kmIb ). The 200') MUTCD oaY' the "Shared Lmc Marking should nnt he ploced on roadw.Y' that h.ve . ,peed limit , bnve 3,
mph." Abt".. 35 mph (55 lan/h) . the different ial (do,i ng) ' peed between , f<lllnwing motorist md , bi<yd e tlOlvding" f5 mph (24 km/h) ex<:<cds 20 mph (31 km/h), allowing le<.< time aod dista""e
fur ,mnorh decd e",inn and overuking maneuver< by motorist, . However, many highwaY' with higher ,peed limi" arc opcn tn bicydi"'. •nd many uf th.... do nut h",.. shoulders sunable for bicycle
" ,,,..I. fu such, ",me bicycli, ,, will u." the full width ofa n.lrrow lane on . uch highw. y' to deter unsafc I"",ing. «peci.I1" if confident uf their cun'pimity to moto ri,,, approaching from behind .

S~ing. 1h. 100') ~llJTCD ,a,~, "If u<d. the Shared une M.uking should he pl:occd immodi..c1y after . n inter«<:tion and .<pacr<i >t interval, of not greater than 150 fcct theren ' er." To reduce " ..ar
on the fi rst m.l!kiog . fter an intersection ur major dri,..w. y. comidcr locating the m.rking beyond the right turn ,wecp uf the Cf<"" meet or dri,'('Wa,'. the m""imum 'p.cing uf 2S0 It. (76 m) i, intended
to emure bicyclilt! "".1 motori", can u. wlly = the n«t m.rking. A 'p1Cing ufle« th.n 250 ft. (76 m) . hr>Uld be c onsidered where . crest vcni",,1 curv. limit! visibility of the p.>vcment ahead. Much
dMOr 'pocing nuy he "",fuj when. curved sequence ofSLM , is u.<d to guide bicycli.m through a conHi,~ . rea th,t requires turning. , uch ... m . ngled f1ilroad track cro!.!ing (= section on Anglod
Railroad Crm,ing') .

lat.<a1 Positioning Principlcs. 1h. 2(~1'! MUTCD st.... the Sham:! lane Marking may he used too



• ."i" bieydi'" with Ioteral I'",itioning in • ,h.ted Ime wi'h on·stree' I"'ralld parkiog io ordor '0 reduce 'he ch.oce 01 • hiL)"li" stri king 'he open door of • parked vehide:

• ..,i" bieydi'" with lateral I'",itioniog in I. no. ,ha'.ro '00 OatTnW for. mmor vohicle aod a bicycle to t"wel , ide by , id e wi,hin the ....me tratfie hoc:

· .lon rO.td UK" of rhe lateral locatioo bi,'ydi'" arc likely '0 occupy withio the ""..,Ied W',':
• encourage "fe pa"i ng of biC;..,lim by motori"" aod

• reduce ,he iocidence of wroog·way bicycling

The eommoo l'u'P"'" noted for the SLM i, to ..,i" bicycli'" with lateral po<itiooing to impmve opemion ""d ..fety. As doc. any road UKr fami liar wi,h roadw.y h:u,ore!> and tra tfie Row, ...fety_

conscious hicycli" i.likely '0 ehoo'" • lateral po.ition tha ' i, neithor ' on do'" '0 the right edge nor te>o far left Ridi ng 'on far ' ow:",d ' ho right edgo 01"''''' t he bicycli" to <eVoral h.urili ""d conHic" :

• dehri' along the roadwa,' edgo:

' longi' ud inal di.ICo ntinui'ies 1t gutter join" :

• , he ope n ing d'K'" of l'a raIJd puked c",,,

• I"'rking ' I"'ce oiting manou,'e". ind ud ing I"' ralld . di.gonal, .nd perpendicuL:.r:

• righ ' 'urn """..,men" fm m ,he Ieti: ,ide (a.k... righ' h 'K'k. or right .' um euroth) whorC\'er right turn. are nudo (at cro" "tee".•1Iey:< and drivcwaY') ' and

• p."ing on the left wi,h inadcqlLlte late ",1 clearance whe ro ,here i, in",Hicien' hne width ot that poi nt or ju" ahead.

Ridi ng t<>o far to the kft rna,' encourage p... ing on 'he hicycli"" right . id e where thot would be inappropriate or un"fe. 'Tho", ....me consideration• • pp!y in mirror.image f., hion when a bicycli" m",

the left ·mm' lane of . one·way <trcet, as .Uowed by m.my "ate tr.Hic law•.

TAIILE 14- 4 . Sugge"ed SIu,ed Lane Marking 011"" Wher< On-Smct Patking J. ProhibilCd

u... W;dl~ lo'" ...,king) C.... b nlf.<t ... « nt" ofS LM «n",,«1 ;n I.n.

I 1 ~ .0 ft. (~.3 ml I 7.0 ft. 12.1 m)

I 1 3 .~ ft . (~ . l ml I 6.7S ft.12.1 ml

I 13.0 ft. (~.O ml I 6.5 ft. (2 .0 ml

I 1 2.5 ft. (3 .8 ml I 6.25 ft, 11.9 ml

I 12.0 ft. (3 .6 ml I 6.0 ft. (1 .8ml

I 11 .~ ft . (3 . S ml I S.7S ft.11.8ml

I 11.0 ft. (3 .3 ml I 5 .5fi. l1 .7ml

I 10.5 ft. (3 .2 ml I S.2 S ft.11.6ml

1 1O:O fi (i o ml I fi.Ofi . (I .Sml

,

All these h=rd. and conHic" apply ou"id< of intersections, tho I." ' wo .I,,, .ppJy within inter<ec, i" n, . W'i,hin int=ions, tho u", of Shared Lme Marking-; to provide latonl!"" ition guiebnce for

through hicyclim rna,' be useful . especially where thore i. ",h"anti.I right ,turn "olumo on entry. subs..o,i.I m. rging righ ' . ' um mlume from ,he em" "reet w hon l<aving tho in tor<ec'ion, . nd/or comor

property dri,..,w.)" ju" beyond ,he in'or<ec'ion . At large intor<ec'ion' wi,h , im ultan. o u. oppming left·turn mov.men". Sharcd un. "hrkings may be UKIUI for guiding left.turning bicyclim to "ay

well with in thoir turning movem.n", ,woep ' 0 .mid oncoming left 'urn." whilo detorri ng p..,iog by following mo 'orists. Use of , he SLM. wi,hin intersection' i, d iseusscd in the section 00 inte""",ion
con,inuatlon.

The di",u."ion in thi' <Cdion os<> , he "Travd Arca' ftamework and ter minology defincd <arli« '0 dc"'ribe the conto" w hore SL\1.< .re applied; Mid· Block (away Ii-om intersecti"ns) . Tean .ition md

S'orage (a l'p r=ch ing intersectiorn) • • nd In'or<ec,ion (includ ing C~)O'iou1tion ).

M id· Block \Vi tho... l'arking. Th.2009 MUTeD " Y'" "If UKd on • "rrct wi,hout on_"rrct parking that h a< . n ou"ido t"wel lano that i.< k" , h.n 14 feet wide, tho centers of the Sh.ucd Lmo

M arking.< , ho uld he 1t le""t 4 fcct from the face ofthe curb, or from the edgo of ,h. pav.mmt w hore thore i, no curb"

[",ur tcot (1 .2 m) i. comid.rcd to p"widc mHic im' c1""rane< Ii-om tho right edge ,,, . m id mOl' d<hri' ""d .1", haurili , ueh .. o!"'n .har d t1in grate< .nd longi 'udin.l ridges along gutt« join", How","er.

when the lone i, teK' I>1rmw to .,lure , aligning ,he markings at ,hi, minimum offset nuy not detor um.:1!C pass ing on the left. ("Jo", p...ing e.n intimidato hiqdi." into riding «K) far '0 the right. and

mo'orim e:<ccu'ing. dose 1'''''' "'metim'" mo,.., hack to che righ' too early if oncomi ng traffic ~ppear, .



The b ieyd i" '. lateral !"" i' io n .!lOu ld dearly indicar< to following moto rist< whet nor (",-"ing i. encourag<J. To "'ppon thi" ,orne agooci", incr= the m in imum rignH id e otfsrt of tne Sham:! Lano

)"hrki ng wnon med in narmw I.n",: for «ampk Aorida (X IT m ", 5.5 It. (1.7 m) 1<" Ian", rurmwcr than U It. (4.0 m). Annthor app r<>.lch i. '0«ntor tho m u kin g in • I."" that is too rurmw to

,hare. Thi . do-arl,' ind ical<' a bicycli" i. allnw<J full 0." nf a narmw Ime, and is likd y to p",duee more enn.i'r<nt ov<rtaking bonavinr, encnur:lging fuilime chang'" im o the adjacem travd lane un a

mult; ·lane " roct. or cm"iog tho con«r1ino whoo an adequate gap i . nbtain<J on a "I<et with nnly one l.me in the hicydi" '. t r:lvd d im:t io n. 1he o il",,, in Table 14.4 al< r<quir<J tn con 'o-r tno marking

in a narrow outside lane.

M id·BllKk \Vim ParaH~1 Parking. A, it doo, lor the nn-parbog con'«t , 20U<) M UT e D ",uhli,h", a minimum right.,id.: off«t for tho Shared u ne M arking wboo used with paralld I"'rking. b u'

d"". nnt p rovid e gui d ancc for align ing the marking lanher to the Idt basod on u..b le une wid th .

Rogardi ng , he right••ide minimum nffS<:t. th~ MUTeD "'1'" "If med in . , hu<J Ian< wit n on '''l<et p.tralld p.> rking, SharrJ Lano Markings . hou ld bo pJaw:! '0 th1t the cen' e rs nf the m.ukings are at

loa." 1 I foet lrom tho lacc of tno curb. nr linm the «!go of p.tvemoot where thel< i, no curb.v The r>tionale i. to guid o the bu.'ydi" to amid the m no whe ro the sneec-stde doors of park<J c.rs m ay open.

The 1 I It. (3 .:1 m ) m in imum i. bas«! in part on the k<y «perimental !rud,- documo-nt<J in "San franci-,co', Shar<J Lane Pavemem M arkings: Imp",ving Bicyd~ Safrty" -'-'- fidd ob",rv1tinns fou nd an

85th percentile value 01' 9.5 Ii. (2.9 m I. The II ft. (3 ,3 m) minimum was enmput<J by.Jd ing a 6 in . (150 mm) shy di"ance '0 the bicyde'. handlobar ood , and half the width ofa common 24 in . (0 .6

m) handlebar of an upright or "mnu nu in' typ< big 'd e.

Hnwo-vOf, tho II ft. C'..\ m) min imum i, inad<quate. f or tbo 1" Ilnwing ro.-,o n•• a minimum of I.' l't. (3.9 In) . ho uld be con.idcr<J in loations .Jjacen t to paralld p.tr king'

TAII LE14-5. Sugge,,,,d Shated Lane M ark ing O tl"" Ad jacc n t to O ll·Street Paralld Park ing

Cw-b oIfxt'G
u..hI< I.... ,,;d , b " n<.. ofSLM

Ph,..." I I..... ,,;d <b (..." "actin,11 ft. U.J m) ""n,««I ift
Ip. ,.lk l pa"';fts! ""..I'. , ;d... u , '; ...hI< I.... ..-i<I, b

I 24.5 h. (7.5 ml I 1J .5 ft. (4.1 ml 117.75 ft. 15.4 m)

I 24.0 h, (7.J ml I 13.0 ft. (4.0 ml I 17.5 h. (5 .J ml

I 2J.5 h. (7.2 ml I 12.5 ft. (J .S ml 117.25 h . 15.J m)

I 2J.0 h, (7.0 ml I 1 2.0 ft. (J .6 ml I 17.0 ft. (5 .2 ml

I 22 .5 h. (6 .11 ml I 11 .5 ft. (J .6 ml 116.75 11. 15.1 m)

122.0 ft. (6~111 .ii ft. (3J ml I1M'M50 ml

I 21.5 ft. (5 .5 ml I 10.5 ft. (J.2 ml 115.25 11. 15.0 m)

I 21.0 ft. (6 .4 ml I 10.0 ft. (3 .0 ml 1 16.0 ft. (4.ll ml

I 20.5 ft. (6.J ml I Il . ~ II. 12.9 m) 1 1 ~ , 7 ~ 11 . 14 .8 m)

I 20.0 ft. (6 .1 ml I 9.0 1l 12.7 m) 1 15.5 ft. (4.7 ml

I 19.5 ft. (5 .11 ml I 8.5 ft. 12.6 m) 115.25 1l 14 .7 m)

I 19.0 ft. (5 .8 ml I 8.0 ft. 12.4 m) 1 15 .0 ft. (4 .8 ml

I 1S .5 ft. (5 .6 ml I 7. 5 11, (2.3 ml 114.75 11. 14 .5 m)

IiS O ft. (56 ml l ioll (2 1 ml 114 .5 ft. (4.4 ml

,'ol RcE. IMn,,,,.,.1,.

• The 85th porcc m ile toch niquc i, t;pically o.,ed for ","ing ,peed limirs. b ut excoeding th~ .peod limit by a mnd<>t .mnunt docs nm m u.ll,- came a fatalily o r ",rio u. in jury. wherea" a awr strike cao

""ul. in ",rinu, injury d ue to tno bicycli" king ,br",,,, in'o .djacent lratfic---e,,,,n if onl,' the handleb...r end h ilS rhe do",. In ehe context o f dwr «ten', an 8~th potcen ' ile value 01'9.5 ft. (2.9 m)

means mugnly one in . ix car don" extend farthor than this ,,-hen opened. ru, moan, on a . ingle b lock with 18 paralld parking 'paces, .h~ d,~", of .hrce vehides could (""sihly « coed tbi s di"anc~

if o pen<J. At .h~ l"'I>t , a h igher porccntil~ ,·a1ue , nould arguabl,' bo med as a basi, 1<" a mioimum marking offS<:t.

. u, enmbio<J ,'~hick widt h and do", oxtent "f1arg~ SUV. and ccruin othor "",· dw r ,,,,hid,,, can be ""arly 10 It. (3 .0 m). Ooe common exampl~ i. a (" 'pular, cum:nt·mndd SUV thal i, 6 .6 ft.
(2 .0 m ) wide with a 3 n. (0.9 m ) door extoot , Many nar",w~r v~hich. "'pecially rwo-door coup<>, also have <ather lnog doors. Adding a I It, (0 .) m) 'pace from ,he curb gi,'", lO .6 It. (3 .2 m).

Adding a 6 in. (150 mm) shy di".mc~ and 20 in. (OA m) Shared une Marking halt~wid,h "nuld plac~ the marking', «mer'" 12.6 It. (3 .S m) f",m curb face.



• At . typic.! on·m oct bicycli" 'f'Ced nf 1S mph (24 km/h), providing nnly (, in. (I SU mm) nl ,hy di<tmce may not he .dc<lu.re to .void. colli,ion, gi,-en normal v:>riances in. bicycli ,i , travd (" th.
· lhc 40 in. (1.0 m) "idth nf the Shared Line !<hrking i, ba.cJ on the minimum e,<cnti.! of'Cmiog 'p""e nf a bicyde plu, rider depicted in Figure I of the 19'!') edi, inn of the MSlm) Guitk for tl~

V-,"';"pmen' ofBiry& r.",if"i". However. that ,arne =~inn ,We<. "lwlhere motnr tratfic ",Iume<. mo'or vchick or bicycli" ' f'Ced. .lJld the mix of b", and ' ruck m tfic increa<c, a more comfortahle
of'Craling ' pace of 1.5 m (5 ft. ) or more i, desi,.ble,"

• C.en'eriog ,he marking at II Ii 0.3 m) IIom mrb hce or p><'ement edge place< it in the righ, whcel 'rack I,,, mntor ,-e hicle<. which can ,ub<tantialJ,-decre:L<C it< ,crvice life. Aligning ,he marking I.'
It. (4.3 m) or grea'er from curb fac-e or p",-ement edge generally places it ,,, rhe kfr of rhe righ, wheel 'rack

! lnwever. nne in'ended funelinn of the Shared une Marking i, ,,, derer !"-,,ing on the left with in.dequa,e c1ca"nce where there i, in,oflicien' lane wid,h a' ,hat pnint or ju" ahe.d. If the ",ahle lane
wid,h (afrer ,ubtracting ,he unsafe door zone md door ,hy distance) i! les> ,han 14 fro(4.3 m). a Shared Line Marking l""'i'inncJ at ,he righHide minimum may not deter unsafe p,ming. Tahle 14·5
Ii"" ,he curb oflSct for cen'ering ,he SL\1 wi,hin the u"hle lane wid, h. b.=' nn m unu"ble wid,h of II fro0 .3 m).

Mid-Block With Dia.gOflallnd Perpendit ollr Plrki ng.

lhe MUTCD pm,-ides m rbledge otf<et minimum, on l,- lor the nn I"rking and ("ralld I"rking condition<. It does no' prohibi' the u<c of ,he Sh.red Lane Marking along diagon.J or f'Crf'Cndicular
parking. In "och ar"" ,he marking ,hould he placed hr enn ugh fmm ,lie curh tn provide ample ,ime lor . bicycli" '0 respond '0a back·nu' maneu,'er by decelerating nr mancu,-ering in'o a line nf
travel futrher from the p.uked ca". lhc cnncep' nf etfoctive ("t'c operlling) jane width .pplie< here '00, and if ,he dfcc ,ive Ime wid,h i, under 14ft. (43 m) the marking ,],(lUld hecentered wi,hin ,he
c1tec,ive h ne wid,h.

Rcver<e-angle parking, al«) known as back_in diagnn.l("rking. i, cnn,idered SAler for bicyclim tb.n head· in diagonal p.uking beea",e mo,,,,i, ,, pull I,,,ward '0 exit and C.lJl <CC approaching bicyclim
over the hnod, of parked vehicles 'n ,heir left. Sec • later <cetion nf ,hi, ch.p'er on "Bike une< and P:uking' I'm • rcl.red di<cu"inn of Bike Lanes m d Rcver.<e-Angle Parking.

I" .u>e<:.ioru. Shared Lme Markings e>n provide n>cful guidance and inlormatinn for hicycli", and mntnrim appm:u:hing. ,,.,-e,,ing. and depatring in'er«e,inm. 1hc 2009 MUTCD doc, nnt p"wide
guidanc-e for , he<c con'",," other ,hm ,he minimum n ub ntfsc" di«.'l"=' earlier.

Appro.aching Int<rKCtio",. Shared Lane M.rkings em he u.dul wi,hin ,he tran,i,inn and " orage mnes on an in'er<ection approach A< di",,,,<ed later in ,hi, «etion , ,he tr.mi,inn zone i, where
madw.y u",,, move Ia'erally. if nece"ary. 'n prepare rn emer ,he " ",age lane nr 'pace for ,heir imended through or 'urning m(wement.lhe " orage zone is ,he final apprnach '0 the inrcr<cClinn: ],,= 1
mn,-emcn' .' , hould h,,,,e occurred in ,he 'r,,,,,, i,ion zone.

SLM, can be u",IUJ in «Vera! ,i'uation, wh ere ,hrough big_dim approach intersec,inn, (Figure, 14· 10 ,hmugh !±J1J:

FI GURE 14-10. Example of Sh. red Lane Ma,kings a, 0 Right Turn Only Lane



FIGURE 14-11. homple o(Sha,oo L:me M"king' a, a Pa,king u ne lnw a Righ' Tu,n O nly u ne

• •pproaches wi,hou' a right tum ooly hoc, where ,he mid·hlock 'egmeo' h", 00 bike boe:
• •pprmches withoU! a righ' tu m ooly Ime, where: the mid·hlock 'egmeot h",. bike boe:

FIGURE 14-12. homple o( Sh" oo u no M" king' in • Rigl" Turn O nly u no



FIGURE 14-13. hounple o( Sharoo i...tne Matk ing<on a S,""'! \'{'ith and Withou, O n-meet Parking
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" ,hrough bicycle lane locned '0 rhe len of. right tum onl,' lm<; and
" through lane to the left ofa right 'urn only lane with no dedicated through bike lane.

In .l l ofth« e .o::n" i", the objective: fot usc of m.rking. i. to guide bicydim to a " oragelentry line nftIO",,1 tha ' detel> or dimin.,« the I"",ihility of mntoti" tight tum. from the bicyeli. , . left . ide
(a. k a. Right Hw k , nd Right Turn Cutoll). Whe« , hicyde waiting orea i. ddined in ,he «orege ",ne. whether " . n exdu.ive bic)"'le Ime or, "comhin" ion" bicycle I""e overl. id 0 0 the imide ooge
of , tigh, tum 1.lOe, SLIV" (if used) ,hould guide the through hicyd i<t tow:"d that orea. \'i'here the« is no delioeatoo bic)"'le waitiog a«a, the <t"'age zone «rv« huth the through ood right tum
m",,,,meot<, md SLM. ,h"uld guide ,he through hicyd i<t into • line of travd that occupic:s eoough of the laoe or .«. to deter ,he right tum amA iet.

I. 1\/0 Rig'" Turn Chr!, L,me, /1.'0 Mid-Block Bike un•. ~lnst ,imple in'erocction appro. chco have nei,hor • righ, ",m nnly lone om • mid·block bike lane. PI. cing an SLM in a righHum.deterring
po.i'ion oever..J fee' before ,he m,~\walk "r ' lOp line c, n encou..ge bicydim 'n not con, inue in'n ,he iote=ai"n , long ,he curb, • behavior that faciliwco righ"hook conAic". A, simple iote,"",ctio",
with longer " m. i,ion and "otage w n«, seV<T,I.ddi,ional SL\ h coo lead bicydim '0 the mnAic,.Jeterri ng lme of ">\,,,L

2. No Righ' Turn Only urr., Mid·Block Bike urre. M.n,' . imple intersection .pproachc:s have bicyc le Iaon but 0 0 right 'urn onl,' lane. MUTCD pr.K~ia: Ius been ' 0 continuc ehe bicycle lane line up
'0 ,he cro""",lk or stop lioe. A, iotcr:seeti"", where righ, tum, arc permitroo. ,he bicycle looc lioe is typically dotroo for ""me di"""cc in the " oo,itioo and ",orage w ne, '0 iolnrm thrnugh bicydim
of thc righ, tum amA iet m d '0 rem ind righ,.tuming mo'ori,,, t" merge t"w",1 the outsidc edgc in stat« where ,ha' i., ""Juired. 1I""""",r, m n'inuing ,he bicycle lme line through the tram i, ioo md
" "ragc zooc:s at ,he ...me curb 01f"",:I.S usa! in the mid·block w oe--<vco if ,hc lioe i, dotrcd-guide, biL)'Cli,\" uo.ware "f ,he righ, tum moAic~ "lturd y in'o . curr"ide <toragclen''Y p",ition th.,
doe. om deter it.

10 ,hi, , i'ua,ioo, i, m:ly improvc ...Ioty '0 replKe ,hc biC}'Clc I. oe lioe io the ' IOragc are. wi, h ooe or more SU,I< . ligoa! ... curh olf"" chosco t" de,er the righ, turn w nAi«. Bicyd e guidmcc
morkiog. in thc ".mi,ion ""ea could be omitted, or SL\f. could guide ,hrough bi<)"'Ii" . Irom ,he cod of ,he mid·b lock bike l.ne to ,hc righ' .' urn.dc'erring " orage I""i 'i"n.

\'('hen decidiog whether '0 pl= SL\ h io the tramition zone, ooe comidcratioo i. ,he latcr..l ,h in , if ao,', be,,,,,,co the bicydi,t'. cum othet io the mid-block bikc lanc rela,ive ,,, the bicycli,t'.line
of travd io ,hc storagc woe ahO':>.d. If a ,ul><tm,i.llatcra! .hih i. required io ,he tr.o,iti"n woe, ""mc .gcncic:s prefcr '0 om it biC}'Cli" guidaoc< therc '" eocouragc bicycli" . t" scan for g'P' m d move
len >< . loca,i"n depending 00 ,,,,Hic a, that momco'. If, h""",ve:r, thc bicycli,t'. line of ' ra,'d ,hrough ,he " .",i,i"n ,one is ei,her ",.ight ahead or require. only a ,m.lll. tora! . hin , plac ing SlM.
,horough ,he trami,i"n woe m:linly iof<nm. mmori", ,ha' bicyclim will be cootio uiog !nrn",rd to ,he \Image orO':>.. O nc , i' u><ioo rC<Juiriog only , ,m.lIla'cr.l ,h ili i, whco ,he mid·b lock bicycle
I.ne i, '0 ,he len of f"ralld p. rkiog.

3. 7"rougb bicycle !an~ to the left of righr tum orrlJ LIne. A, ao interscctioo wi th one or more exd",ivc righ' ' urn ooly laoe• •nd with n" ,h"'''gh.and. right optioo I.oe '0 ,heir left, a thmugh bicycle I. ne
em be pl.ced io the .w ragc woc wi,hou ' moAiet bee.",e ,he ,hmugh biC}'Clists ""e properly I"" i'iooed 00 ,he "<.low" . ide "f ,he ,hrough I.oc{.). Al,hough thi. mollgura'ion i< typic.lly used when
rhe mid·hlock wnc Ius • bi<)"'le laoe, the xurrcu docs 0 0' prohibit the "-'" ofa ""rage zonc bicycle lane where rhere i. 00 bi'-)'Clc lane >< mid·block.



In thi' 'ituatinn , if thoro i,. mid-hlo<k hicydo l,no . nd it> n ub nfu<' i, «Ju,1 or , imi],r 10 tho " orago zono bicyck Iono """d, bic)'dim «q uire Ji lt lo or nn 1...'0<>1 , hih "i,hin tho "",.i,ion zono.
and . dashed hicyclo b no i. t;pic"!ly used '0 g;uido hieydim 'hrough rhe 'u",ition wno. If: however. • ,uh, u nti.J la'oul , hih is «quirM berween • mid-block curbside hi<yd o lane and a "o.-.go
zono hicyelo lano placM to ,ho 1m of ono or more righ' tum only I."",.plxing Sh""d Lano M.rking. 'hrough tho ,om . i,inn w"" in"o.d of . doltM hicyelc h oc rna,' oncoufOlgc hicyclim '0 ,can
and nnt '0 ,,-,-,umo [ho doltoo lin« o",ure ,hoir .,1'01)' whilo , hilting to ,ho 10k

If tho mid·hlock rono h,. no hiC)'elo I."". Shred Lano MarkinI:' ' hmugh tho '",,,,i' ion zono c.n guide 'h rough hicyclim It-.,m thoir mid· hlnck lino of "",,,,1 (which dopend. on tho d f""'ivc: I.no
wid[h th"",) to the ''''roge rone hiL)'elo 1..,0.

4. l/,rough !dn~ '0 ,,,- left oj" rrgh' 'urn only !d,,~ u'ith no dedimud through bih L"",. At an in'=tion wi,h , ' hrough .only bne to [ho Idt of ono or more "c1u,ive right [urn only lan« . hu' withou,
sufficion' 'oul wid'h to croa'o a ' hrough hiko Ime. SU.i . in ,ho """go wno c.n help '0oncou"'ge ' hrough hiC)'eli.., '0. m id cunHin., with righHurni ng ,,,, ffic. and SL\ I , in tho tr.mi,ion w no can
guid< thm ugh hicyclim '0 ,hi, la'o,,1 pooition

lho moo' "" igh,forwanl SU.I pl.comon' in [he " o"'go rono is in ,ho righ'.mm' thm ugh bno. «n'ored in [he lane if i. is ton nn",w '0 . hare. or in a righHiJo , haring I""i' iun if ,ho Ime i. wido
enough '0 , h. r<. i.e.. 14 Ii. (4..' m) or g«a'".

An . 1<ern.,i,,,, pla« mon' i, along 'he ldt poninn of the Idt-m",[ right ' urn only 1""0. ru, could be mn,id<rcd when mo'", ,,,,hielo ,p«d or m lumo in ' ho right. mo" through Ime delo" hicycli.m
Irom merging in'o th. , lane th",ugh the ''''rage zone, or whon ,he hicyclist i. approaching . d"'d nped right tu m I.no f",m a . hould<r hikoway-a common , i'u.'ion on rur.! h ighwa,~.

Tho uso of ,he SL\l in ,hi, coornt i. allnwcd by HIWA per ,ho agoney', MUTCD .doption "atu. "",h,p.>go for hieyck . nd peJo"'ian ,raffic con,,,,1 d"'ic<> (wwwJhwa.dot.g<w!onvironmon t'
hikopodlmuted hike.h'm). A, of December 201 I tha' ""'bpago h", 'he following ontry:

Status In the
FHWA's M"nuel

Desaiption on Unilotm Ttarf!c AreFHWA
,,' B <:yde ContI'oI Deo4<:e. Experi mentsln
F. d li lifl (MUTeD) Ptogreso?

S!>are<ll>ol<& Can be ompIo>ment&d ,..
lan&. and '9" el ."._1 I"'"
'urn fa"". I Slwod La""

Mark"'go are uO&d.
bul o....""~y ill
o'PO'"""nlsf f any
Oll>er,.........,..,t
mark"'g. are .....d

!k<:.us< thi. "o"mon' guido, ' hrough hiC)'dist< '0 ,ho 1m of right.turn ing ,,,,ffic and '0 ,he righ' of o,hor (I""on'ially li,,'or) 'hro ugh 'r..ffic. i' conform. '0 tho ba.'ic principle of "do" io.,i"n
I"";'i"ning" "n m imor='ion appmach. H",v<V<f. ''' ''''' ,UI« migh' need to chango 'hoir , raffic law, ,,, .1low a hicyeli" '0 proo:«d " "'igh' in'o an imoncction from a righ' ' urn lane, if they
implomon' ,hi, t«.tmon'-

NOTE: In 1998, .n HIWl\ stud,' mnduetoo in Eugono. O r<gon ovalwtoo a d...,hoo 'hrough hicyclo I"", o,,,,rbid on ,he 1m , ido of a righ' turn only lano ("Co mhined BiC)",k undRigh' Tum

Lane").ll lh< « I")n indicatM rhe "oa'ment rancnoned ,,<:II . t tho study in'='ion. The If,,,'men' .ppe.red in ' ho 1?9'i O"f,on Bicyk "nd htbst,-;,m r l.m hUT rhe Orogon T",ffic Comml D"'icos
Commi""" . uh"'luon,ly dedmed to appn"'e i' for inelusion in [he Or<gon Suppl<mont to rhe MUTCD. Thi' ' ",,' mon' is no' w mplirnt wi, h ' he 1009 MUTCD if 'ho hi,'yeli" and righ' .turning
mo'ori" must , h.re ' ho ..me ' 1".,.0. As of Dccomho, 2(ll! an FIIWl\ ,sanc,ionod oxperim<n' was in progre",

Travn. ing Intcr>«tion•. Sh1loo Lmo Markings c. n k u<cIUl ,,, pn"'ido guidm« I'm biC)-dist< con'i nuing through in,,,,,,,,,i,,m, ,,, minimize conflict. 'pec ifie to ontoring, "a"<r,ing. ""d leaving 'ho
intors<c1ion (in the Travel Areas fr"",cv.-.,rk, rhe "Emry." "M iddlo." and "h iting" a"". ) and . 1", '" prepve for conditiom just heyond rhe in,,,soetion ('he "Block: Corner" travel m:a in ,ho f",mcv.-.,rk).

lh< MurCD do<> nm currontly .ddto,,-, ,he usc of Shared u no Marki0l:' wi,hin in 'oncction' , hut de"" not prohibit thi' . ppliGlrion. A, " i' h the m:ukings' uso outsido imorsoniom. ,ho oh joetivo> oro
'0 alo" road uso" of ' ho la,,,a1 I"ea' ion hicyclim a« likoly '0 occup,'. and to OlKOUT.>g0 hieyelim to uso a lino of " ",'01 that minimi"'. conHiets m d doto" un..fo f""ing.

Section 3B.Og of ' he 2(XJ<) MUTC D allow, tho uso of ed-geline, lane lino. and een,mino a'o",io'" through imor<CCtion' and iotorehang« "[wlhe« highway dO.<ign ,n reduced vi' ihilit;, condi'io'"
m.ko i' dosir..blo '0provid< con tr,,1 or ,,, guido vc:hicb [hmugh an imorsoetion '" interchmgo. mch a, at offso' , . kowcd. mmpb, or mu]'i .leggoo in'orsce, ion•. on curvoo ro.dways , wh"o multiplo
' urn lan« arc used. or whor<: offset 1m 'urn hnes might GlU<C driver mnliJ..ion... : Dotted lino> are 'YI'ic.lIy used. "i[h ,o lid Ii"". permiltoo "Iwlhore greater restrinion is required: '



Within int<rsectiom, tho us< of Sh"",d u no M:ukings to pro,'ido uteral po,i tion guidan« for through hi.:yclim rn,,' b< ...Imhlo <sp«i,IJ,' who e< thoro i, , uh".ntial righH um voluttl< on ontry m dlor

<orner P"'I"' ''Y d tiv<\«""y' ju." b<yond tho inror""'t io n (,0< ,ootion on In ter""'tioo Dop"'turr bcl"w). In thos<: , itw t io m • bicyclist', lino oftr-wel . rough ly contorM "ithin tho prolon gllion of tho right.

mmt th rough lano thm ugh tho in tor""'tion, can dotor righr turn movom<nts from thoir loft ,ido (, .k.a. righ t hook. or right .turn eutolf,).

O tten tho phy,ical or etfcctivo width of the Outor through lano on tho intorsection ap proach .ndlor just boyond tho intersection i. too narrow I'm sofe p"ing. h en if tho in tersect io n', curb ",tum,

ptov idc • wider usohlc through lmc prolongation through tho in tor""'t io n , • bicyclist mu." prep.>rc l<, detcr I'-'-',ing immodiatcly attor lc. ving ,hc into""ction. Biq__eli" ..foty i, cnh.nced b,' following.

hne of tr. vel within [hc in ter""'t io n that sot, u p tho I. tcr:all""ition nccJM Ul"10 Ioa,'ing tho intorscctioo .

Somc ina p<ricnced bi,,'eli," al.'o rido through in tersect io m in tho m.rkod uo"walk of thc cm" "",ct , in tho mi"akon bolid' riding in thi, m " ked .rr-a onhane<s [hcir ,i,ihi hty md rrduc<s thoir ri,k.

In rr-ality, riding through thc crossw11 k plaCCi tho bi.:ycli<t "Iuard y " othin tho right turn conRia a"'a< whc n cntcring and loaving thc in ter<cct io n . Tho us< of bi<yclo eont inw,ion rrurkings such a<

Sharrd Lano M arking. rna,' tc nd to ",d ucc w",walk ,riding bohavior .nd th", impmvo safety. Thi, h.. no t boon tc"oJ b,' r<SCarrh.

At large intc""ctio ,,-, with ,i mu ltanoo", o pl""ing Idi: turn moYcmon". Shared Lano M.rki ng> rna,' be us<:lUl I'm guiding Ieli _turning bicycli", '" sur wel l within thci r ruming m,woment', ,wcop to

.void oncoming Ieli turn"" whi lo dctorring pa" ing by f<,Uowing motori", .

'Tho Now Yo rk City Dcpart rnont ofTraml"lrta[ion (:-.IYCAX)l) usco dotted lin«, "ption ,II,' with tho SLM ehoYrnn . to guido bicycli'" th rough inter""'tio n, (shown in Figurc 14 14). Trc-armen" aro

sc-l=cd ba.«J on turning con/lic-t volumo.~



FIGURE 14-14 . N YC DO T High way Design Typic'oJ II.-l.r king.<

STREETS WITH TWO-WAY BICYCLE LANE DI RECTIO NS
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L.aving In ' ......,etion• . IIigh .activity reuil uses . lKh "" coffee .hops, convenience store•• and gas " .,ion. arc olt= loea«d a t intor=tion comers to attr",-~ mo torist cm'omers. lh"", corner land ""'.

nlten have onc or morc d rivew.y. n"r the co mc,- M any through mo 'ori", traversiog.n intersection will turn right into these d rivewaY' im medi"dy upoo I"viog the interseotion, creating right tum

conAiet. with thrnugh b ig ·d i", w ho t,.-"CnC tbe io ,er= . io n on a p".lld linc of t"wel to tbcir rigb•• or wbo mum to tbe curb immediately u po n leaving tbe io tcr<cct io n . A rurm ide big.de lane .ha.

bogins ju." altcr tbe in 'er=tion can enoerbatc thi< cooAio!.

Placing Shared Lane M ark iogs in • right.•urn.Jelerring po,ition tbrough this corner property right 'urn conAiot a r,,. may encouragc through b icyc li. " to ride . w. y from tlic curb and dcter tlic conAicting

'urn•. l~ aoing SLM. with in rhe intersection on • line of navel ,liat set. u p such a deterriog po,ition hc,,,nd rhe intersection m.,' also be valuable-sec Inte rsect ion '.ontio uation above.

Anglcd Rail~ ('--",n inll" Railn>a<i track> anglcd m h>tant ially from t lic t ran,,'crse d irec. io n c. n guide . bicycle" Imnt wheel cither b,' ca u<ing it '0 . Iip alo ng thc metal rail or by trapp ing it io the

Aangcw.,' gap, o.ming • sudden fall from whioh it i••Im",' iml"".ihle '0 recrwc,- As shown in figure 14·1 ~> angled track> may be orieoted "n" r. righ , to £.r ·lcf' or "near.lefi to f'". righ t ." 10 rhe Itrst

c.u e the bicyclil , mUlt oocupy the lanc bofore "",.ing '0 dcter p."iog while cro"ing. In .hc sc<:ond oa", thc bicycli<t will occupy .hc lanc . n cr c"",ing.



FIGURE 14-1 5. RemmmenJed BicydiSl Travel P~,h C,,,,,i ng Angled Rail ",~d T,.cks
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A, ei,her lype of . ngled mming, Sh>red Lane Mmings cm be med '0 guide bicyclim to oross ,he " ""k<.t a more perpendicular . ngle than ,he roadwa)' .lignmenl. At a "near.righ, ,,, f~r·ldt" angled
c"""ing, Shared Lane Marking< can be u<eJ '0guio:lc bicycli<lS ro .pproaoh in . Ia'eral !""i' i" n ,ha' o:lc'm; p,,-,,ing. A, a "ncar· ldt '0 far. righ' angled ont" ing Shared Lane Markings can be u<eJ '0
inform "",dw.y u",rs bioydi.ltS will oceupy ehe lane .f'er em"ing.

Shared Lane Markings u<eJ '0 guio:lc bicyclist> ' hmugh such maneuvers ,h"uld be dn",ly spaced '0 m~kc ' he turning movement< ~pparen'. The ~j ignme n' of markings ,houlJ relleo' actu.1 bicycle
m"''CtIlCnc, ~nd 'red' while accuring ,he m.neu,-cr<. figure 14·16 ,hm,~ ~ non'tandard '«armen' ming Shared Lane Marking clement<. A, ,hi, " 7i'i ng ,uoh mage would be experimental.



FI GURE 14-16, Ele nlen" of Shaw] Lane ~hrkjng' al Angled Rail C",,,ing (Scaulc, W.,hington)

~'hcro right of way i, availab le, agenci", . hould mmid<r widening the , ho uWer in the vicioit,. " f the railn>ad cro~Iing '0d im inate the nccd fnr bi<)1:1i'" to move leftward into the lane More or after

the cr<,., ing, If thi, is done, bicydi" guidanee i. usually provided hy curving the edgdine or bike lano if ono i. prnvided.

Tcan. i, io m and Con t in u ity. A, crn~, sectioo> ch..nge along a r<>.ldw.y whero Shared une Marking, arc u<Cd, the line or curve described by sucees .ive markings ,h!>uld indica te a roasonable bi<)1:li"

lino of travd, wi,hout ab rup t ju mp> in lator.J ofuet , as for cxample where paralld parking begin> ",d end", Exception, to this general principle indude SLM., used to guide hicydi", through curving

maneu,'er>, , uch as ""Juired to crm. "'gled railmad tracks as di<cu~=' above.

Obstruction I nd Drail\l!ll &nile Markings

Drainage openings in the roadway . urf..cc, especially on« u,ing b""type grar", with openings para lld ro the cu rb, can be problematic for biL-ycli"-,, So me graroo have ' paces betv.1:en the hars or 1'.'1"
between the f",me and body of the grate tha ' are wider th", hicycle tiroo, These 1'."'00 can caU-'< a bi<)1:1e', fi-ont w heel to , udden ly d m p into the grate or be diverted fi-om the b icyd e', travd path,

ca u,ing a severe crash . Other surface imperf'ccti"n" ,ueh as .t",. bcrween p..1:ment slab< wide e",>Ugh to a!low a bi<)1:le whorl to d rop in and be t"'pp«!, or sudd en vertical b ump. fi-om u tilit,. covc"
or plato., can a[,o cause crashes.

The op'i mal ",I" t io n to the problem o f drainage gra'", and orher , imil", ro.dw.y imperfection, i, to remove or moJifj.' them", thcy aro no longer wi,hin the tra'1:1 parh of bi<)1:1i"-" or n" I"nger allow

a whcd to dmp in or be diverted. Many stan J ard paralld .har grares can he replaced with curb i"le" , or wit h I'-"'tes that will nor allow h icycle whorl, to drop in , yet still offer good hyJrmlic efficiency.

It a g"'to o r " ther ob"ruction can no t he replaced or modified , I"','ement marking, a, d escribed and , hown in Section 9C.O(, and Figure 'Ye s of the 100<) MUTCD rna,' he "-,,,d,

Signing 1Ii Shl retl ROHWiI"fS

In general , no .pecial ,igning i, nccJcJ for bicyde tra,-d on , hared road"",y. , unle~I , he agen,__y chwscs to identifY the roadway ...' a designated hikeway b,' im ta lling bike routo ,igos or rome . igos , A,

on all o ,her mad . , bicycli", "ill be guiJed ",d governed h,' the ..me tra ffic contml J oyices as other m.J use". H ow,",1:r, it rna,' be heneficial to pm,'ide aJditional bicycle••peci fic routo guidmee as

dcscrjbed in an earlier section of thi, chapter. Othcr . igm that m.y he useful on shared roadway' arc Bicycle Wrong Way , ign as",mbli", facing ,,~ong-w,y traffic snd shared lane markings. WI I ·l

Bi<)1:lc Warning . igm , ho ulJ not gcnerally he u<Cd in con juoction wit h o n· " ITCt bic-ycle facilities, , ince tra,-d al"ng , uch bi kcwap J"", nm typic.tly proscnt an,' 'pecial hazard •.

Shan n , Road Sign>. In 19'<)7, Fl IWA .Jded thc Share ,he Roar! , ig n "-Iscmbly to ,he M UTC D . This i. comprised of a WI 1 series mod e warni ng , ign with a SIIARE THE ROAD (W[(,. IP) pla~ue

immcdiudy helow thc WI I ,ign.

This wa, intended to ",rvc a variety "f moJes, induding farm CLJuipmcnt, horse·dr",,,, mm'cymce" and bi<)1:li" ." and '" convcy:L messagc "fc"" pe"'tivc u", of the ><rect , ro:LJ, o r high"",y.

However, sincc it< im",duction, therc havc hccn ,ign ific:Lnt prohlcm, reported wi,h the ap plic:L' io n and the re,ul" of thc SHARE TIlE RO AD , ign assembly, In ,orne "",as, agen cies did not "'''' :L

standard ~rl [ . 1 b icycle 'ymb,,1 , ign, hut i"'tcad ,,-,cd , ig n, wi,h multiple ,ymbol~ mo,' fi-CLJuenrl,' a com hination " f an end~lh mo'"r veh icle and bicyde (neithc r of which :Lre FlI \Vt\':Lppmvcd



symbol> tor th i' applie:"ion) t,.,'<l ing side by .ide. l hi' h... ocon intorpr<t"" by road u",,, as indicati ng bieycli'" must >Iway' ride to tho right nl mo torized tralfic , <Von in a r<" whcr< lano or roadway

widt"-, arc t<~, n.mow for , id o. h,'.,id o opor"ion . In nth<r ar<>.', agcncic, co mbined a number nf "avd modo 'ymbol, on a ' inglo sign panol. which rosulted in m uch g=t<r dilficulty in d i,,,,:ming oxh

' ymhol and tho combinatio n of ' yrnhtJ, at roadway ,pcrd" and al.'o rosu ltod in vi""':r' im orpming tho 'ymbol, in u n,"" poctod wa,~: i.o., r<ading r<1"i"o po.itio", of tho . ,'mbo l, .., being a sign ificant

part of tho . ign m"'<ago, Agoncios tha t fo llowod tho MUTeD guiddin", and used a standard WII ·I , ign .. pa" of tho SIIARE THE ROA D a=mbl)' r<ce i"ed "'PO'" of pmblor,,", in that ".bare- i,

inte rpr<ted d ifferontly by d ille r<n t class'" of u<o". for ,""amplo. in a narrow travel lano, b i<, eli" . occupying tho ccnter nf the travel lano "e, in thoir int<rpr<ution ".baring- com:crly, as thoy are uoing

the ..me madway a., orh<r t",llic in a coopo"'tive man n<r. liow<Vo<, ,nme motorist< inrorpr<ted ", hare" .. moani ng , Iowct bicyeli". h..", an ohl igation to mm", Out of tho w.y of fa."er "alfic, becau<o
ot horwi<o the bicyelist< oren't · , haring· _ they aro hogging the ..'a i!ahle roadway width,

Due to n n mom u, r<portod prob!<r,,", with tho SHARE TIlE ROAD ' ign a' '''mhly. nthor d <vice' that can delivor a m uch mor< ']'<Cilie mo"age to road u",,, on 1100 u<o havo be:e:o dovclopcd , includi og

the , ha r<d lane marking and the Bicycb illY USE FULL LANE (R4.11) ' ign (= below).

Bicy<:I<lI MAY USE FULL lArI.'E (R4 . l l) Sign . Soction II · 1205(.) of tho UVC and the tIa lfic Ia,,~ of ncady all stat", note , I" w<r_mo"i ng bicyclist< .b" uld "a,' to the E" right of tho roadway, but

cr<ate a 'pocifie =ption to this rule whore tho width of a roadway or ".vd 1100 do'" not allow for opocation ofa hieycle and moror veh icle nde h,' ude with .doquato lateral "",ar"ion. Unfi >Itunatd".

man,' road u.s<" are not aw"e of thi' im portant o<coption WTi!too ioto tho law. T ohelp in rhese location>. tho Big __rles MAY USE FL'LL LANE (R4.11) ., ign has ocon added to tho 1I.-1UTCD. Thi' 'ign

may bc used where ap propriate to convey to roa d uso" a clear message bieyeli'" may 10g.II" choose to u.s< as m uch of tho lane widt h as needed for sare 10d co m'ooient opora,ion , 10d ar< nnt co mpolled

to " ay to the f:u right .

FI GURE 14-17. Exampl e ofBk yde 1I.1.A,Y U SE FULL LANE (R4 -11 ) Sign (Tan ,p• • Florida)

llu: R4·ll . ign i, no t a cw-.:·all I,,, oporatioo al i"uos "i' ing from hicyeli>t opota tion in narrowor lano. , In many ci tie', man,' or noarly all >trc<" a", po te nt i>! candi d at'" lor thi' , ign. and any attempt

to 1"''' all pmon tiallocations wo uld result in ' ign ifican r sign cluttor. The r<fo r<, judgm ont , hould bc u<cd in dot<rmining the mOlt c:±fcct ive u.s< of thi' , ign. ()ne merhod i, to ha'" u", of the . ign on lano

widrh and ""Iumo ,,1' bicycle tcalfic, with cri toria "'t by rhe ag<nq__• a , apptopriate. Ano the r moth ,>d i, to install the ' igns wheto rep''''' ha\'" be:e:n confirm ed o f conHic" or op<rarional i"uos berwccn

hi<-yeli'" and other mad uso" in location' with narT""",r I.tnos.

Although the BiC;'cI", MAY USE FULL LANE ' ign and shared lane marking' ar< used in 'i milM locatio n. and co m",y a genorallr ' im ilar mos'"'go. tho two d n ice ' an: distinct 10d <oparato pan. "I' a

well .pr<pared t"'!fic engiocor', to<>lbo". lho two d <vic'" can be: usod to gerhor, b ut th i' i, not required. n; R4 ·1 I ' ign d"cs not convey as ' pocific a h tefal p", itio n ing me~"ge as a ,h.lIed lano marking.

hOI may have a lowor opowi" nal and lifc.C;'cle co" , The R4· 11 ' ign may be used on roadwa,~ with a " ide r1Ogo otmvcl ' poc,k

And the R4· 11 'ign can al", be used in locations whore it i, io f<"-' ib lo or in . pp to priaIo '" in,rall sha red lane markinI;'.

0 . .... Sign>. Other . ig n, as nored in p rn'io u, <o<tio'" o( thi' chapter m . y be u ,;cd on shared roadwa,~ as appropriaro hssed on onginccring judgment and M UTe D Standards and G uidance,

DEVICES FORSHOULDERBIKEWAYS



Sh Du lder Use b, B jc,c~sts

Mo« . ra« t",fIic codcs pe rmit, but d" n nt req uire , bicycli«. to uoc sho uld ers. Bicycli« . c.n re-=>nably he- c-xpe-etc-d to uoc . bo ulde-" w bon p""'idod. b u' on ly if . uch . bo uld o" are- . uitable- for bicydo

travel. lhc-re- .re , numhc-r of . ituatinns whe-re . ho uld « lL" may hc- . dvantagro u. , . uch ,. on high ••P=:! highw.y>, road. with hoary true-k tr.tfie-, .nd ru" J "",d"",y' with nume-rou, curve-> or limitc-d

' igh' d i"an<-e-. Sho ulde-" m . y nor be ' pp ropria[o for hi<yde ,,,...el in locanons with numorou. inte-r=tions and right tum I. nes, or on ro. d"",y' with shoulders th1t have . usable wid ,h '00 n.ITOW for

hicycle- travel. Sho ulders al", trod m .ccumul.te- de-b rio th1t an hc- incom-c-nicnt o r pmble m"ic fo r b icyd o tra ,-e-I, .o it i. advisablo to periodically <wccp or c100n . ho u ld<rs fr<quon tly usod by hicychm,

or oro in locotion. w hore . ho uld er u sc- = y he required by low o r admin i«"'t iv< ro,oluti" n , . uch .. "n frc<WaY' o r <Xprcsow.y-',

Biqt:11 DplrlliDn on Rural Hjghwl'fl

Bicyclim usc.1l rnadway> IcpUy ope n ' 0 bicycb, including ru",l h ighw",~ , Oftm a runl high" ",,,' i. , ho only practic.! route botwccn t"wn•. The f(,llowing i"ucs or< relev,nt ' 0 bicycl< opet1ti"n on

rural highw. y, i"ues, with implications lor trllfic control deviccs.

O pen. iog W'idth. Paved , houlders wi,h. c100r width gre-a ter than 4 ft. (1.2 m ), or . mmbiocd wid ,h of the right bno . nd . ho ulclcr (if no rumble strips.re present) of 14ft. (4 ..' m) or gre.te-r, can

groatly impmve rhe convoniroce and perce ived comfort of mo" " vehicle and bicycle tr.vcl on rur.! h ighw. y>. However, roadway> wit h low t"flic volumes c~n ocrv< bicycle t",,-d OlCceptably ev<n if

sh"ulde-r width i, b . than 4ft. (1.2 m). On h igher.""lu mo mu:!w' y', .houlde-r wid ,hs of /. 5 to 3. 5 ft. (0 ,5 to 1. 1 m) a n cre ,te-, perco:!,[i"n th< .ho ulde-r i, mflicicntly wide- for usc by bicycli"', whm

in foet tho shoulder i, ""tually too n' HOW for dfcni,-e- or co ntinuou, uoc bybicycli"'. A, these loc"ions , it rna,' he .d,'isablo to adju« bno and ili"u lder width , '0rc-due< . mbiguity.

O n , ign ihc. n t grades with limitod total right.of:"",y width , pm"ding <Xt", " ,d ,h in the ..«nding direction , ho uld he p rinrit izc-d. lbi' i, an.Jngou , to pnn'iding ' climbing I. no for truck. omd ,]o w

mo 'nr trallie. Bicycl im dese<nd ing 'ign ihcant grad« com ..,hi<V< m ,,J<ra te- m h igh ,pec-d, and requiro tho fuji " ut<ide- bno " ,d ,h for control.

O n long «retch« of hig hway ,,;thout c omf cnahle " ,d ,h for pa-s,ing of biqdist" peri,,Jical ly pm"ding , hou ld « wid ,h ean enable bi'-)'dim to pull ..ide and let ""'iting m" tori", pass.

Sigh. D i,,:onu. Rural highwa,~ o h <n h",-e- high p"«od ' pe-ed limi", r<>ul ' ing in h igh closing ,pec-ds he"''COn m",,,ri,,, . nd bi'-)'Cli.,,,, Ad«jw te ' ight di,,~nco " crcst v<trical cu,,'cs and horizon"l

curvcs--<>pcr:i.J ly rightward CUlV<S_is imp",..nt fo , ",(oty. Pm,'i,i"n of shouldet, " ,de ono ugh for mmfort>blo b icyclo uoc a n rcJucc conAic" in ~rc.. of limitc-d ' ight distane< and on "'lCrot< ,

W'io d Eff« t>. l>.rgo ,-e-hie!<. such .. t ruek tra ilers ,od roctGIt io",,1 v<hicb push . ir to tho sides at tho front and draw it in at tho rear of the vehicle. These "wind bl..," </(=, oro cspe-ei, lly pn",o uncc-d

at high ,p=:!., ~nd c.n e. u lC a doocly pa-ssc-d biq--di" m I"", con tr"1. In addition , b icydi'" operating in .ignifiant cm."winds Icon ..ido into tho wind and e. n he 'opplod wh<n • p:=i ng lorgo v<h ido',

w ind dkn, add ' 0 or subtrACt /i"m tho cm",vind . largo ,-e-hid< wind bl"," dfce" docro",sc- ,-,piJly ,,;[h b tot'! ><par>tion , ", 0:<"" ,houlder width is lLscful /i" red uci ng the dkn of wind b la.II in arc"

thaI experionce 'ignihcant cm~<wi ods.

Ceo terl inc I" ..... Two-lane rural h igh"",,,~ o ften have long "'etches ofdoublo.ycl!"w (no-p",,,ing) « morlino. Som< "I' these ocgmon t< havo lmle o r no , ho uld er usab le by bi'ycli",. Motori'" will o/ion

pa." b icycli« , on th<>o ocgm<nt' rogordlo" of tho e<morl ino p.." ing proh ibition , Som< staros d o per mit em" ing , doublo.ycllow e<n[orlino to 1"" bicycli'" on • two-bn< highw,y when ,horo i, , g.>p

in oncoming t",lIic

C.em er linc rumble "'ips (ClRS), mr ended to reduce rhe incidm« of h<M ·on m lli.i o n" have tho ude dfoct ofd oterr ing pa.~,ing of bi'-)'Clim b,' m"'ori"'. The p resence ofC lRS, m. ,' inGoa.sc conflict ,

k",'COo mot",i", . nd bi<ydi'" o n t"",boo mu:!W1)" ,,;th imuflieient width for p=ing. Sec • 1.,<, ocction " f thi' ch"p'er for di«us, ion "f rumblo m ip' ,

Sho uJrk. l"ua. Sh"u lder rumblo "rip" intendc-d to ,<du« tho incidme< of run ·olf-mu:! e""hcs, rcJucc the , ho uld « operating width av>ib b lo lor biC)'Cb, Jk,;t practices <xi" for tho design and uoc

o( ili"ulde-r rumblo "rips: 5<C . b ter occt io n of , hi. chaprer ror di«u"ion " f rumblo stri p•.

Convcntional , hould", m ip iog pm"ides inmm:ct guidanc< m bicycli'" ,od mo,,,,i,,, in s<ve",l , i' w t io m, including d oc<k m ic"'!o:<it lancs, accd ot1t ionlmerge laoes, ""d <xit div<rges . .\!,,Jihc-d

,houlder "'ipi ng thot inm rporatcs uocfu] foatures of bicycle I~no miping Mdre~1CS [heso issucs.

Biqt:11 DperlliDn on Freewlys lnd ExprUliWl'fl

!n ",mo in.ranecs, a fre<V>-ay or <xpres.w~y m,y he th< only ani bblo moan, of ""'-e-I betwcen dostin~,ions. A n umhe-r of . genei« permit bi'-)'Ck tr,vd on the ,hou lde-r:s of frce,,",,}" o r o:<pr<>.way. under

th<ir jurisdiction . Such ftcoway or o:<prmwa,' iliould m would n", nor=II,' he marked a., bikow.}", uob, th<y compri'" 1"" of . brger 'Y«om of bik<w,p, and m<'Ot m i[abiJity critori. oct b,' t ho

operattng agenq.

Tr.rlfic ~<t,. " udi..Jl h~,'e , hown , re= rk..bly low numbor of bi,-)'Cle .motor "chido cra.,h<s on ftc<w~y" in 'pite of tho high motor vehido ,p=:!. cncou nrercJ. Much of ,hi, can he- . ttri hu« d to tho

d imination " f ,h< tum ing, m",i"g, and oppo<ito.Jir«tion confliet< to und on ",d ioary strc<ts , >;';'b ilo wind b l""t <If«" ft"m high . ,P=:! trucks ean hemmidcrab lo, most f'=w',' '" c-xpr"-,,,,,,y , ho uld ors

olfo r sullieion' " ,d ,h '0rorm it bi'-)'Cli" s '0avoid ",,-e-re wind bla.".



Freew.>" or exprc~,w,>" open to hiq..de 'ra,'d t;1'iGuly h",,, ,he 1<>llowi ng dur.Kteristies:

• con,inuous p",,,d shoulder width. grn'" thm fivo ICrt (I. ~ m ), exduding rumble mip"

• exp,mion joi n" m d d" io. ge gmes tr.vers.blo by bio;"Cli""

• rcl. tively infrO<jucn' on · ...mps , od olf- ... mps , wi ,h gr~>d <.ight d i'l>occ , . od

' l" wer 'nIck volumes.

Howevor, ovoo if .ll the prcccJiog coodition. can n,,' be full,' ..tisfied , if n" o,her «>mo i••v:lihhle th., " lfers rn,oo.ble ..by ,nd com'coicocc lor bieydi"', hio;"Ck >cce." '0 , ho freow.y or o.pr=w.y

m.y be conndered umil such t ime ., improvemoo ' ..-such., widor . ho ulde,., im proved gr ><es .od join", or ,n . eeepta hle P• .-.lld fK ili<y-<. n be provided.

TABLE14-6 Sh"uldor Striping " ' , Bike Lme Stripi ng

SIll RCE. J<M ,-""",".

It m.y be bener in " , me c..."'. '0 permi' hicydi'" to merge .em" ...m p' .nd contin uo on the freew. y or expro~,way m.inli"" io"e.d o f requiring ,he h icydi" '0 exit , nd re·en'er.' OK], "mp While

rbere is ." me d emen t of risk inherent in «<",ing high ••peed ramp' , this mmt he balanced ag.io" the mduced deJa,' .nd exp",me to e",~,jog and ' umiog ",tfic , h" would occur.t each cro,. strcrt if

,he bi<ydist i, rO<juired to exi, and crm, the im crocct iog ro.dw.y al gr:uk

R ~ .7, R5·10., . od R5· IOh signs are rypie>1ly used 10, prohih i'ing bi<ydo .KCC'" to Irccw.,' ramp' , ~.'heo hio;'c1e .ece", i, permilted bu, pedestri .o, Me p rohihi'ed, ,n R9·3 , ign may be used in lieu o f

hicycle prohihi'i"n sigo •. \I;'hore bio;"Cli'" .re din:c,ed olf . freew. y '" m olf."mp, , BICYCLES 1I.IUST EXIT " r ,imi!>r ,igo , hou ld he used ,he>d of the " mp, with . n R5,{; bicycle prohibi tioo . ign

ph_d p'" ,he ramp.

An eu m plo of . "atewide poli<y for hicycle ,cces. to freew.>" or expro~,w,>" migh' road ..., follow, ) "

"Biryck, " '" pu mi,ted by lou.roopm" on "II Sk'" high"'a}'_includingfiwu"'J' ""d '''f"",wap, "'''f' ",;" ", ",d"dd by admi"i"m,ir ~ regula,ion ""d rn., fO!ting of";;,,, '0gi,..
no,i,', of0 pTohibi,ion. [, i" ,lm..fo"', inunded r1~" biryclt> ,hall "0' '" prohibi"dfrom ro"trolld-""", highw" ys a"p' ,m,," r11O" conditiom ",k" "1,",,,,,, ro"Ui " re",,,,iL,ble
" ,ui wk ", ,,,,,h ol"rna" ro,,',", "" romi"'",d rom/'dmbk or "',," ,n '''1m of co", ,,nim,, mui u,yry. [, i, /10' pmn ia,l", "",bli,h 'f"ijic cn""i" a, "b,ol"" ,,,,I,,,, '0 "" m"i,,~

" I,"""" ro" ',,. Eo,h C~ ,INril b, j udr,d on ili own ['"elO" ,h"t may b, co" ,i"'Tni in "",I",,'ing rn., ,i",,,tion in.-l,,"', b", " '" "ot Iimi"d ' 0, traffic wi"",,,, "",d""'J grom"'iCi,
/'dr"men' ' ''ifa" condi,iom, ".",..1 ,im,", and d,j","c ,"" a"d/'d'm'iBIfor ro"jliro."

ICont. '" 1Str'P"d ShouJdor 1Bicyd. lane I
i, ) Cro~, " reo' wi,hout righ' turn nnl y ;Curv. s ar<>un<! c <>mor. to ondicat. edge Of should.. 01cross str••t IConti"""s sl'a>gM toward Int..secti""

I I. no
, ,
ih) Cro" " re<t with right ' urn only bne iDropped '" dashed ac ross tran"""", zoo. , F'Iac<od to loft 01 right tum w.o(s) in

j" ",ago ,"".

!e) Exi, diverge iCu""'s inlo ."t. to ,ndicat. edge !lntorruplod Of dasl>od ac,,,",, ..., ,
!d ) Morgo .re, iStaY' to fIght of """go ar.a IDropped '" dashed ac ross . r....

Ie ) Right tu n v dcccle...t io n Im e IStaY' to "g ht of """" Roadway ' '9M turn ar.a IS to tho Io~ of should.. bocydo :StaY' to Io~ 01nght-'''''' I"",,(s). All tt1rough tralltc .. to tho loft 01 all ngM·tur""'g
,th' oogh ar. a tralltc,

It)Aceder><ir>n/mcrge Ime iStaY' to r'9ht 01 1""" iStaY' to Ion 01 Ian.,O~OO dashed acr""s m..go ar....

, ,

ShDulder Striping n . Biu Lane Striping

Striped , ho ulders "f , utfic ioot ndeahle wid,h ><.0 , imi lar '" bike Lees io that ,hoy p n",id o a bio;'de"".d u,ive "",,,,I space- ItnwC'o'er, the or igin.l I'une, ir", of . 0 edgdioo is to indic>lo the righ' edge of

,he motor veh icle 'ra,'d are>, oot '0 .1 .0 iodie.te the Ich edge of a shoulder bi'-)"Ck mvel . rca.. A. , ueh , convennonal (edgd ioe.b. sed) ,hnu lrle r " riping d ille rs from hic-yde lane " riping io ,.£orr
., igo ineaot w.p io scyer.l cootex" li"ed in Tablo 14,{;. Cooventiooal ,h"ulder " rip ing provide, correCl righ' .,id e gu idmcc to use" of , he out<ide I.oe, h"t incorn:c' guicLmce to b icydi, ,, o per>ling on

,he , ho uld er '0 ,ho right o f the lino.

Modified edgdioe d orail, lor ,hese , i' u" io ,,", cao ioeorp<>rato maoy of , bo bi<ydo guid.mee .,Jvaouges of bi'-)"Cle Im« whilo eoo'iouiog '0 p rovide corn:c' right.side guid.nce '0 mmori,,,. Note ,ho

MUTeD prohihit< the <= of hike lancworci aod ",mbol markin~ 00 , hou ldc"



Rumbll Strips

O n many rura l high" .,p. milhl ·in ru mblo " rips have be<,n imtalled '0 givo motor vebido drivers uct ilo fcrdback .nd wamiog if tboir v<hido j . departing the travd lano and " ",,'ing ooro tho . houldo'
Rcs=ch h.. iodicatod ehese rumble m ips c.n gr<atly docre""" tho inciden« nf run·off· road cmho, . However, m illed· in rumble <trips an creato <eVer< opowion .! ditficu lties for bi'Yc!i"'. A bi'Yclo
riding in • milled · in rumblo <trip pa.rtern will be m bi<n to . ignifiGint v<rtiGiI o",illation. rbar can quickly lead '0 h", ofcontrol . nd a .,,,'<ro f.ll.t;po crash. Evon "bicycIN olcrabJo· rumblo dopt h. md
p."orm can be V0t;' uncom!i><tahle for bicycle 'ravd.

lf1mgitudioal milled · io rum hie " rips ar< imulled 00 rhe , houkkr. of rural highwap 01'00. '0 hicyclo "",,,,I, ,hose eumhle <trip' should use. do.ign th.. does 00' oreate prohl<nl.' for bicycli"'. Rumble
,tr ip. should no' be placed 00 roadwa,' ,houldor< uo less 4 11. (1.2 m) of d",r , h" uIJ or width oao be m.inuioed ou" ido ,ho rumble mil' ar<"- 10 .dditioo , pl.ciog . hort PP' io tho rumble m il' pa.trorn

of 10 to 12 Ii. U .O to .'.Ii m) io length <V<f)' 40 '0 (,0 ft. (12 '018 m) allows bioydim to eo' « m d !<avo ,he . houldOI "-, n«<S>af)'withou' baviog to oo' or tho rumhle <trip pa.tlem.ll

Roport> 110m 'rao'pona'ioo .geooie, seom to iodic.,to m.n,' rumhle " rip.rdated cr,,-,ho, i""o lving hicyd i' " ,,,,cur al locatioo. whore. rumhle strip pa"orn \xgim oo.n ",herwisc dear . hould"" aod
hicycli....r< no' . ware of tho rumblo pa.tlorn uotil they eo tor i'. The r< have be<,o pror" " l, f' >r 'igm .od mark ing. ", no'i!)' bicyd i... of ,ho begioniog of . rum hie ,trip patl<TI1, but no " andard "oa'meot
h.. been <kvised or is included io tho MUTeD. Ooe . uggCSled 'r<>!moo' ,h" rna,' . how .ome promi", i, tho me of . tra",wer", p.vemeot markiog pa. tl<rn I(X) '0 lOO ft , 0 0 to eo m) io advance "I'
,he rumblo m il' ,hll mi mics ,he groove pa.ttern; hnwC'\'er. ,hi, h", 00' bcro C'\,. luated fnr clfeotiveo cs-'

10 "",as whioh do 00' «<: n" u hle amouo " of . oow r low Ktivi'y, r",'omeot m.rki ng> wi,h a raised r rnnle h.ve beeo U><J 'n cr<a'e a 'acti lo laoe <kpmur< warning wi,hout tho opomional issues of
millod·in rumhle strip" .'>ome of , ho« d<> igo. , , uch .. 00.<> that u'" a ' corrugllod" m.rking surlace, m.y not crea'o probloms for hicycli' '', espcoially if porioJ ic gaps of stmd"d or lowor.profilo
m.rkiog> ar< providocl HoweV<r, m.rking. ,ha' use . porioJic aod abrur' raised profilo, or the u« of rai."'" r",'oment markor< '" • rumblo " rip. may cau'" probloms for bicycli"s , ioduding ,ho
I""-,ibi li,y ofl"'"",I.," o, rol orash", duo '0 ,ho lioo' whed beiog iolted ou' from unJ or ,he ridor' pa.,h.

DEVICES FOR BIKE LAN ES

Biko Iao« . r< roadw.y ' ra,-d lane' set nu' for ,ho pr<for<n'i.l use ofbicycli"" in much ,be ..mo mano<r " • pr<forentiallaoo lor bu.I<S, high,occurancy ,,,,hid,, (IIOV), or othor spcoial vohide types.

Biko Imes ar< mcd whco , her< is . desire to 'pocifioally ddi""a'o madwa,' spcce for bicyck lraV<!. f", a ample, whore ,h<ro may be insuHioieot sp-ce fi" mmfomblo bicycling 00 " i"iog """'!S, bike
lanes could be msralled by adiu"ing travd lane wid,h, and pa.rking 1Ccommodatioo•. Bike lane' m.y also impro'''' traHic fl"w b,' chmodizing ",'«ukiog t..ffK pa." ,I",,'or.moviog bicyclim, and by
reduoing uocertainty by m" 'ori , " in p"",ing bic;'di"'. Biko laoes cao allow bicyclists to O41nv<nicotly 1'.... ,slnwer tratfic in O41nges'cd 1000tion.', Bi ke Ian" m.y al.\O J eo""'''' , ho iocidence " f ' idewalk
riding in . roadw.y corrid",- 00 high.v"lume '" high or.•peed "reo" , bike boes may o!fOI groa'or benon", whore"-' on low.,,,lumo, low.,peed mcrt. , rher< m.y be 1;" le benefit in m .bli,hing biko
lane• .

Biko Uno linos dofino a prcler<o ' ial, bu' not oooossarily adusi"e, travol ralh for bic;'di'" on tho r01dwa~'. Dopondiog on ,tar< and l (",all",~, o,her tr . Hic nuy enter bi ke hoes Ii" ' um ing or mergiog,
f", omergoocy " opping aod pa.rking . imilar '0 • ,h"ulJor, or for ace""ing " n·,trcrt pa.rking . Agonci« m. y in".l1 combioa'ioo righHurn.plu•.biko laoes, whioh m.y be motiouous . Iong ,he righ , .hm d
' ido "f tho madw.y, and nul' al«, be used by b""".

Bike laoes, like . ny o,hor d«ignar«l bicyde I1cility, . hould be pa.rt " f . O4105i"oo' and coo,io unU1 no",,,rk of a~commoda,ioo, ,h., ",rvo ,ho travd 00«1. of bicycli",. AI"" bi ke lanes should no' be
O41ofu.«I wi,h off.road".,y fuilities , uoh •• sid<parhs--ifir i, n,,' 00 ,bo "",dway, i' is no' . bike lane. 10 mm' ,W es, ther< i. 00 law compolling bicycli'" ,,, stay io a bi ke hoc a' all 'ime' , iu" a, , her<
.r< 0" la"" O41mpol!iog GIIP'~,I , ' 0 Slay io HO V hnes '" bu=; to <tay io bu, lan<>.

In goneral , bike hoes ,hould be laid ou, ,,, follow omm.1 and l<gal 'ra,'ol pattern' " f bicycli." al" og roadwa,~ and a' io'ers«:'in05. aod will placo ,ho through bioydi" in tho propo' pmitioo 00 ,ho
madw.y f", O41oveoioo' opowion .nd to mioi mi:uo ,he p,,'onrd for O41nflict> with turn ing , ..tfie

Bike lanes do have '0"'" di""h-an u g<> , Tho followiog ar< am" ng thorn.

o [n warmer dimar" , asphal t O41ocro'o r",'emeo" m. y Je"'d,,p rai"'" ridg« al"og crack> in . rras nn ' . ubi= t" l1C<Jucn, . u'omo'ive , ...lIie 1hcso cracks are uommli><table for bicyclim, and may
I"'" .ibly cause bic;",li"-' to I1IL

o Brke 1.0<> may cn 041urage «,me iocxporionc«l cycli'" '0 turn loft from ,he bike Iaoo, plaoiog ,hem io confliot wi,h oeher trallie

o If n,, ' swep' f'rr<:tucntly, bike h oes may . ocumulale ..od, ~ravel. and o,her dob ri•. (Sec figuro 14.18.)



FIGURE 14-18 Debri. Bh .king a Bike 1...11\e

O n .rtori"! strocts with I;-onrago nr "''''ice r=oh, it m.,' be bertor '01 place th<bike Ian< "!nng , ho m.in roadway, and not along ,ho frootag<or s<rvice road. Althn ugh the lILlin road"""y lILly haY< higher
op<raring 'p«<k i, will al,o lypioal1,' Ita,,, relarivd,' l'ower ' urn iog aod cm"ing mov<moo", which m, • f.Ir groat<r ,d..tive ri, k to cycli,," ,h.n rd atively infr<,!uon' ov<naking_<yp< cra,hes. Al"" plaeing
,he bike lan< on the main madw.y will make bicycl< traffie mort ,'i,ihl< to v<hicb turning left or righ' nff thar main ro.dway.

Bike I.nes ,hould alwap be , ing!<.dir<erinn I'ei li,i<,. Two.way bike I..nes vin!.'< normal rub of ,he m.d and ro.d mor <xp<cwin"" . nd will catL5< scriotL5 conAie" .. int<r><eti"", and d.-i,'<wa,~.

Additional m.rking m d , igning" these locari"", rna,' no' be offecti,,, in reduci"g ,hose conAic", -,ine< ,igning h.. hi"",ieally been inoffoeti,,, in mntradiering '" modifying i"graino:d driver behavior.
Al,,,, wrong-wa,' bicycling i, Imked m ,ignificantly higher bicycl< er1.,h r"es. Arrow, .. , liown in Figure 9C3 of rhe 200') MUTeD aod "n IILln,' of the figure< in thi, ch.pter ar< recommended fill
us< "n bike l.tlCl '0 r<infor« tbe dir<eri" nality nf ,he I""ilily,

\X~ th ''''Y few <Xeep'i"n" bike 1.."". should be placed MjKcn' to the righ, .h.nd ,ido of the roadw.y Bike lanes should n<w, be pla,-cd on .idew.lk>.

O n • ,wo_w..y moc" Hbrke I. nes ar< prmido:d they should be pl.ced on both , idOl "f rhe "r<ct. A bike lane pl.e<d on nnly one lid<: 01( . moc, i, very likdy '0 be used in two diroc'ion, ., bieyclist! may
p<rcci,,, i, .., ,ho onl,' <ale m legal place to rid< on that " roc' in <i,her diroe'inn, <ncouraging wrong·w.y travel and iner<a..ing ,,,,,h ti,b. O ne limi,o:d <xc<ption '0 tbi, rul< may be <mployod on • two

way roadway "i,h . "ocp grad<:. In location, wi,h """p g",d"" bicycli,,, wililikd,' be riding Y<'Y <lowly in ,he uphill dir<e' i" n, bu, much fa"er in ,ho downhill diroction. h m.y be .J,..,n'ageou, in
,he>< loatio", ro mip< ' bike lane in ,ho upliill dirC!~ion to accommodate , low 9"list<, and in"..l1 shared lane marking' in the downhill dir<erion '0 <nmur.ge bieycli", to us< mm< n>adway 'pace at

high« 'p<<<1< in order '0 . m id parW vehicles and other obsraclcs

O n a nn<·".,y moc" a bike lm e i> ",mil,' plaeod '0 the righ"hand ,ide of the road"""y. An <xc<ption an be m.>d<whore ,hor< are high volumes of right.lUrning ,,,, flie, or , ignifieant volumes n( ' rucks
or tran, i, v<hicles in the righ, .hand ,,",,,,lIane, or , ignihcan' des,inarin", of into"" '0 bicycli!t> on the len·hand , ido of ,he on<·w.y "r<or , In th",< circumltanccs, i, m..y be prd'<rahle '0 place the biko
lano '0 ,he left·hand lid<: of the o",, ·way "'oct, with alii."" lino markings mirmred .., appropriate. On one·way "roc!!, i, m.y b< appropriate to use addi,ional di=~iooal .now, . nd Bi,)'clo W'rong
W.y , ign . , semblies lacing "TOng_way tr .ffic '0 discoutlgo wmng·way "O\'d in the bike lano.

\X'hero thero aro ' couplct, of .djacco' paralld on<·w..y "r«", it i, recommended bike lanOl be msralled on bo,h strocts '0 pnwido faciliti" in bo,h dir<Clion•. If ,hor< i>. high incidonce of wrong'''''''y
bicycling in the bike 1.."". on ,be s< "'oct., it m.y be . gt~,J ida to use Bicycle Wmng W1. y , igns along with regula,o'Y , ign, faciog wrong-way traffic, directing bicyd i.., to tL5< the corr<Cl ·diroe,ion
"'oct in ,he couplet.

Due to ,be ahsence of ,he ' , w""ping ae,inn" of regular motor v<hicle traffic, bike lanes and , hould<r< rna,' colleer gravd and other debri" such as ,he lane , hown in Figur< 14·18. A r<gul..r p"'gram of
cleaning . nd ,w«ping bike lan« i, do., irablo to keep the facili ties clear . nd «peo '0 bicyclo travol. and to redUct ri,k ox!""ur< .od liability to the opcr>'ing .gency.

Bikeun, Signing



Unlik< , ign. for other type. of preforenti.J lancs, there i. no t , r"loiremont to place Bik< Lme rogulAtory ' ign' where hik< lane< aro prosent . If used. regu!.t"'y. warn ing. and other , ign. for biko I.ne>

should he p iK ed a t the ..me hoight m d offict as fi".JI other ' igns on roadwaY' open to motorized tra ffio. a> "",wn in P,n 2 of the 20119 MUTCD. The ' ign height, and ofuots , hm'" in Figur< 9 B· ]

of tho 2009 MUTCD ar< for . hAred·use path•. • nd are not app lioAhle to roadw.ys sin<:e the ' igns will need to be secn b y all road u.,o". not only bioydim. All signs imtalled alo ng bike Im« , h. 1I be
rrtm rcilocrivo o r im orn.Jly illu minated.

Bik< Lano ' igns rna,' bo placcd to define the bik< hne at tho far , ide of inte.-.octions and periodically a long longor segments of roadw.Y" generally ar ,he ",mo ' pacing and loc.rions a., t ho b ik< lano

marking•. Bik< Lano Ah<ad ' ign ing should bo u.,ed in ath.,n« nf the beg inning o f a sn, l.me. Thi' 'ign , hould not bo ""cd at 'ompo"ry in t<rruptions of su, lAnes at intenc<.~ions or ,imi lar locations.

End Bik< Une 'igning , hou ld bo mod to mark the end of a bik< I.no. Again, thi' ' ign ,hould not bo used at te mporary interruption' of bike b ncs. Sa Figure 9CI> of the 20119 MUTCD for en mples

o( the use of b ike I. no ' ign ing.

Bike Route , ign' are typically not used in conjunction wit h bike lane , ign'. A section ofbikno..,y that is ' igned a> Abikc, lane docs not need to mdcde 011 ·1 Bike Route , igns. because the bike lane ' ign

SCfVCS the same purpose (. bike lane i, by d efin it inn a b ike route), and i, the coreec' ' ign speci fic to ehe facility. H owever. mod ified DI r series 'ign' and b icycle--'pecific D 1 , ign' pnwiding detailed

de"in"ion 'igni ng may bo ",dUJ for bicycli" guid ance in co njuoction with su, lancs , M 1.8. M r ·~A . • nd M r·9 hicycle route numbor markor, rna,' al", he used with b ike l.rncs to csuhli,h , continuous

n um bered mute.

O ther regu!'tory ' igns m,,' bo used .long bik< lanes. The BEG IN RICHTT1.J!U'>: LANE YIELD TO BIKES (R4.4 ) ' ign rna,' bo used" the bcgin ningof an exclmi'-c right tu rn lane added ro the rigb t

o(the bi ke lane , Bic;'c1e Wrong Way (R5 ·lb) md RIDE ~'111{TRAFFIC(R').:kPj 'igns m . y he piKed hack·to·back with othor ' ign' to discourago "Tong,wAy biq__c1e t""'d. Where a parking laoe i,

nor pro,'ided. No Park ing Bike Une (R7 ·9) 'igns should be mmlled periodic.Jly alo ng bike lanes. In loca'ion.' where bike lanes Are temporarily im errup rcd . Biq d e, MAY USE F1}I.lU\NE (R4. 11)

'ign' may he med to remind b icycli, ts and o tber mad use" bicyclists may use the Ime> '" AppropriAte to contin ue their travel.

A, i, the c,se wi th , h",cd roa d"""y' , bic;'c1e.'pecific warni ng signs ar< generA lly no t used wi th hike lano', Exception> to th i' mAy bo the me of sign ing to denote locations of ' urface conditions , uch as

railroad tracks o r , Iip pery pavemem of ' peci.J concern to bicyclin, .

Bike Lime MJrkingl

Bike lime' sho uid be marked in a manner that m . ke, them c1<arl,' di"inet from , houlder< or " tbet tr..-ellanes in accord ance with the MUTCD. Sa m e",hor >Crtion of thi' chapter regmli ng marking
material, and thoir dfocr, on b icyclim,

Longitudin.J Marking>. A no rmal "idth ",lid white line i. generally med to ddin<ate the bike lane fm m other ""vd lime> Curb,. 1""'" r. ised pa,-cmont markers. or other raised devices , hould not

bo used to d d in<ate a bike I,ne from other '"vol bne, . a., those d""icc' creAte a fixcd.ohject co lli'ion ri, k that i, m uch mo r< likely to CAUse a cra ,h than the ri,k o f inr ru,ion b,' mm m veh iclcs. Bike [,ne,

shou ld not be continuou,ly strircd Am", marked crosswalks.

Bike lanoo , ho uld h.ve a m inimum of 4 fro (1 ,2 m ) of c1<ar p'vemont width . o""l udi ng gune< p.ns.longitudin.ll joint>. and m her obstructions. A "idth of 5 fro (1.5 m ) or gre ater i, dcsirAble, cspecially

in location. wit h curb, at the madWAy cdge.lQ. O n roadwa,~ wit h h ighor motor voh icle -<peed,. , width o( 6 fro (1.8 m) or gre>te< <an make the hih Ime mo", co mfortAble for use by le,,,,_confident

ride". In co ngcstccl urhan area." bike lane " i dth, gr<ater thAn 8 fi. (1.4 m) m . y sec encroachment b,' mo tor vehicle trallic, unless bicycle volumes are h igh or dttcti"e enfnrcemem p rogram' are

emplO;'ed.

~'hero the ou"ide cclge of the bi ke lano i, uncieAf or indi"ioct , ' ucb '" location' without curbs, A normal wid th ,olid wh ite line rna,' he in"a1Icc1 to mark the ou"ido cclge of the biko lane. Bike I.mcs

.djKent to on ·"",ct parking arc di",u,sed in Alater section of th;, ch'pte r.

Symbol :tod Word Marking•. I:ir" thi ng' fim: If , facility i, intendccl to be A d esignatcd bih lane. it m u" hAve bike lane ,ymhol, or word markings conform ing to the M UT C D . O tberwise, i, '.

indistingui,hablo from ' markcd sh"ulder.

Symhol and word markings are used wit hin tho hiko laoe to define it>st"m a> a prcfe rontiallane. These , ,'mbot. and wmd m " kings ,ho uld he piKed . frer each intersection.md alo ng ~>nger seg"",n"

of ro,d".,p wit hour inrersection' at poriodic inter",l, of V. to Y, m ile (41XJ to ~OO m). Bike Ime ,,'mho l and arrow marking> rna,' be used more frcquend,' in area> whero there i, on·"=t park ing or

whore add itio nal em ph"'i' may bo appro priate. However. it may bo advisablo to amid placing m " kin gs o r .ymbol , in locations wbere turn ing ,-chid« might c, u.", prem.rure ,,-car or dam.ge to tho

marking>. Ohserving the tr. vcl path, of turning ,-chich and thon ad jmti ng the loc.riom " f m"kin g> to avoid thcsc location' rna,' ' ignifican t!,' im prove service life.

Figurcs se-t and ,)C_4 through 9C6 "f tbe 1110') )I,·IUTCD ""'Wtypical bike bne app licAtions. Symhol marking> ""od in b ike lime. , ho uld conform to Figure ,)C-3 of the 200') MUTCD. Word

m.rking' in b ike lancs shou ld co nform to the dong.rccl do'ign> ,hown in ,he M UTC D and Slan""rd ilrgl"'''J SiX'" b<~>k. with the , ize rcdu<-cd "" Appmpri.>.te to fit the facility.

1ho d iAmond symb<>1 used fo r other type. of p rcte rcn ti, l lanos should not be used in lancs med oxclusivd,' hy bicydi"' . d uo to confu'ion witb IIOV facilities and tho erroneous inwp retdtion of the

d iamond", a two·wa,' arrow. n; lUOO M UTC D csrabli.hcd a complimcc da ro of JAn nar,' 17. lllO? for replacemenr of ..II existing d i, mond marking, in bike lancs with st m d ard bike lane markings.

'" an )' oxi"ing d iamond marking, in bike b nes , hould bo repb ccd wirh co rrect biko lane , ,'mhol, o r oblite""ccI .. the earlie" practical o pponunity.



Bikll.inl5 ind Parking

Bik< Jane> ~re fr",]uemly imt.>UcJ Mjxco' '0 oo·Slree' p.>rkiog. m, <Crtioo will disnm bow ,be widtb, pbcemeo' . and oeher fenures ofbik< I~n", m~y be modificJ wbco eacb rype ofoo·,"<ct parkiog
i, used.

It is ioMvi.,ble '0 pbce bike laoe, betweeo p.>rked vebicle> aod ,be cum. These bave sometimes beeo collcJ "pmt« tcJ" bike l.rn"" tbat is a mi,oomcr; Thi, "ea'meo' offe" 00 added pm'« ' ion fmm
,be mo" commoo 'ype, of urban bicycle cr..b« (~od may in het ioer= ", ,o rne ri,ks). Placiog bike b nos be'weeo parked vebicles and ,be curb creat<, a , i,,,,,, ioo wbcre bicyclist< c~ooo t be =0 by
mmori", aloog ,be parallel roadway (aod vice versa). whieb em creal< S<'V<T< con~iet, a' iote,,«,iom and dri,TW')" tba. may "'>! be mitiga.ed by tr.ffic cootrol de>ice,. Placiog bike boe, be.w«o
parked vebicles aod rhe curb al,o prcvco" bicyclist< frnm makiog Jefr tum, excop' in a pede"'iao manner, If a buffer betw«n ehe parkiog lane and bik< lane i, mi~,ing, bicycli'" Ol.ly be at nsk of
strikiog openiog doors on ,he pa~",ngcr nde of vcbieb. or " riking the p,meoge" '" ,hey crn" the bik< lane '0 reach ,he ,idewalk. Thi, type ofde,ign em also creal< maio« oance prnblem" The bike
lane rna,' aaumu],« debri, ,bar caooot e",ily be de~oed. and ,bere m. y be mollie" witb pede>tri.rn, wbo rna,' perceive ,he bik< laoc~, an e'l<minn of , he , idewalk or pedestriao ar=, due '0 i"
placemem .way from rhe mad"",,'.

Bik. Un« and Pu alJeJ Pu king. ~'bere bike lanes arc ~djKeot '0 oo·,"<ct parking, rhe p~rking lane " id,h should be .djusted '0 rake io'o aaouot rhe ' rKe occupied by opeoing vehide J.~",. A,
rypi c~1 bicycle tr~vd ,pe«l>. it c, very difficult for bieycli"'.o predie. or evade dw" of"'oed io ,heir parb. ~"hen albearing ' pac< betweeo a parkiog Iaoe aod bike laoe, i, rna,' be be" '0 lIS< a widOl
parkiog lane and a oarrowa bike Iaoe, io order.o ehaooelize bicycli, ,, hrlher from of"'oing ,,,,hide doors. Thi, may <e<m mun«r·iotuitive, '" bi.:;",li"" drive", aod o,be" m~y percei,,,, mm'iog ,..lIic

io . bc ad jaceo' tr.vd laoe pose, a greater ri,k to bi.:;",li'" thao "atiooary vehicle>. flo""""" ..me·dir«~ioo e""hes berwceo vebicles io ,he "",,,,llaoe aod .:;",lim io . bc bik< laoe arc 'ypicalJ,' rarc.a
wberea, er",he> betweeo bi.:;",li"., and openiog vehicle doers arc much more likeJ,..

If rn>dw:ay wid,h permi", it i, berra to ph,,,, ,he bik< lane complcrelyou"ide ,he r:"'ge of ear d,,,,,,, or~, lea".' '0 5 Ji (0.9 u, 1.5 m) beyond ,he lefi . ide of parked ,'ebieks. Thi, can be accompli,hed
b,':

• usiog a parkiog lane " id ,h 01'9 ft. (2.7 m) or greater "'-"', '0 ,he tigb, of a " andard·wid,h bike laoe,
• usiog a combioatioo p.>rkiog.plus.bike.Jane widtb of 13 ft. (3 ,9 m) or gre~'<r ,,;,h bike laoe 'y mbol, otfscr to the far Icft oear ,he l10e line: or
• placing a buffet be"'",eo a 'YPieal .wid,f, parkiog lane and a bike lane (= di",m,ion 00 butfe" between bike hoes and oo ·"reet parkiog below).

Bik. Un« and Angle Parking. [I'standard "head·in" diagonal parking i, used .Io og a rnadway. bike Jane> should be di,mo,ioued io ,he arca. as dri,'e" rna,' no' be able '0 = bicycli'" io rhe bik< lane
whm backiog ou' of p.>rking ' pace>, [n tbese loc>-,iom, it may be bet,,,, '0 coo,ida a movmion to b.tek·in angle p.>rking or o,he, type ofoo·,treet p.>rking, remove p.>rking. or usc ,hared laoe markiog'
phccd ocar '0 ,he comOl of ,he righ' .mo" " ..",I laoe ad jaceo' to ,he diagonal p.>rking area u, maximize tbe visibiliry ofbicycli,,, tr..",ling along ,he alignm<n' of tbe markiog' ,

FIGURE 14-19 , Buller Between Bike lane ~nd On-Str"'" l'atking

,------''------ -''f'O'I



Bik. w es and R<"",~Angl.l'uking. Reverse- angle or "back·in" parking h", be.n used succedully in area< with d iagon.1 on·"'ort p.rking to mitigalC operational problem,. &nefi" include easier

I",ding md unlo.oding of vehicle<, placemem nf ("",«ngo" do«r to ,he curb. g....t1y imprc,,"ed vi.,ihili 'y when merging b:u:k in ' o the roadway. and nn ri, k n f "dnn ring· .typo crasha. Although r,""er:«_

mgle diAg"n.1 parking doo, "'qui", a more-a>mplica,ed enuy movernon' ,han hoad ,in . ngle p.rking. thi, can bo mn", easily m. naged by the dr;,'er and n,hor lraffic. !'>"te the di.gonall'Arking ' fMCa

,hnuld bo of sufficient lengt h '0 ocmmmntL« noarly all "'a<o n. b ly eXf'O<-~od moror ,..hicla , .., a veh icle encroochi ng im o , flo b ike Ime or madw. y can creale nperotional prohlem•.

In location, with ""'CT<C.angie parking. biko laoa can be continued alnng , flo m.dway adj.ceor '0 ,he ' p>C<>, I'roforahl y u,ing a bike lane wid,b ,hat op'i mi",. vi.ihility It> dri,.." I'ulling nur of parking

'paca ,

Bik. Lanes and Perpend icular Parking. h i. voty <eldom bike lano, are in"aJled .djKeor '0 perpendicu lar on · mort p>rki ng. Thi.' mAy OCG,-,ion..lly occur in p>rking lor, and , imilar area<, 11>0 concern,

Are , imilar '0 ,hose wi,b srmdard angle p.rking. with drivm hacking up .cro~, the bike lane wi,h limited vi,ibility, In , bose lOCal ion •• it may be ad,'isable '0 usc shared lane m.rking. i"'tn<i of hike

lanes, '0 mod ifY ,he p.uking 'n rc.·m e_angle f"rking, or to remove the perpe ndicular parking.

Buff« Ix<w<cn Bik. Un. and On·Su«. Parking . A. nOled earti« in thi, chAp'er. cras hes invoh-ing b iC)'d i, ,, . nd o pen ing vohicle dnor, can CAU« <eVere in jury. One coon'mnea<ure ,ha' has be.n

emplo,'ed to reduce the hkehhood nf , bi' l}-pc of cmh i. t<, 1'1= a buffer ro no brtween the p.rking lane and bike lane. The has beee accom pli.,hed using Inngi tudinal markings, ' ramver« marking<. or
a combination of ,he .....'0.

The oumde edge of the butler zon e should be pl:u:ed at ,ho l}-l'ical edge "f rhe p.uking lane. and tbe in.,ido edge ofthe b uffer zone piKed where A' 1= " 95 pero::n' ofo["'ning "chide doors will romain

wi,hin the butfer area-crea,ing Ab uffer a rea 1 '0 3 ft. (0.6 to 0.9 m) in v.,dth , depe ndi ng on parking lane wid,h. A normal ·v.id,h while longi rudinal marking m.y be used '0dehneaee the edga nf ,ho

burter Area. or d iagon.1nr " .IIl,ver« marking< rna,' bo used , In gene-fa!. Inngitudin.l marking< will h.ve a higher mAteri.1cns', bu' will be ea,ier to in." . 1J and m . inu in ming lnng.line miping equipmon ' .

If nn 'ran"'o",, m.rking. arc u.cJ. i, m . y be advisable 'n im u lJ add it io nal , u nJard bike lane sym bol" and arrow , in tbe hike lane. to emphasize ,be non ·buffer a rea i. where hicycli" ,.re encnuraged '0
lr....L

In ." me Incatiom. ageneia h . ve u.cJ dongated "An",er« f"rking "all ' fMCe m atk ings thAl exlCnd intn ,ho biko lane ,he same width dw" arc expoc,ed to encmach. 1hc« marking•• <k«ribed informally

.., · parkingT' nr "parking cro....: h . ve be.n roported 'n h.... . f"'.i'i,.. etfOCl nn b ig -d im by mcouraging lr..'e1 I,mher from parkod ,-.hicks. bu' there i, no' m uch d Olailed dau confirm ing ,hi•. [n

thac IncAliom, bike Ime .ym bn l, and legend" arc ploced f. rther 'n ,he left . id e of ,he b ike lane 'n al, n encourage 'ra,'e1 ra" her from parked vohicles.

Buff.. Ix<w<c-n eu, Un. and T<avd Unes. A b uffer may bo in".lIed be.....=n tra\'d Imes and adjacen' b ike Iano<. Ch"l' ,er 3D "f the 1009 M UTC D comain. in form ario n nn m",king d otail, /("

hurter.«paraled prderen'i. llanes. Sc-etinn <}C04 o f ,he 1(X)~ M UTC D recommeeds bike lanes n n' be sq>aratod from oeher tr. Hic by pm" or rai.cJ pavomen' marke",. and n n' a rai .cJ d",'ices mAy

cre.le • poten 'ial "f • fixed.nbjC<.~ mlli.inn. Such obsracles c.n Cre-Ale • , ign ifican tly gre alCr cra.,h nsk rn bicyclim ,han 'ho polential th ..... from ad jacen ' voh icles. , ino:: the frequency of fall. and fixed
nbj...~ cra. hes d ue 'n aJj,cent nbm",-~inn, i. , ign ificlDtly h igher tlun ,ho typical freq uon<y " f ",'m..king.typo crasha . Al",. while ",'making cra_,ho, can be q uilC ",,'ere . fixed-ob jcc, crasb es ca n he
equ.lly injuriou•. A coll i,inn v.-i,h , uch d evices typicall,' d iverts rhe bi",..li. fron' wheel. cau.ing rhe b icycli" 'n fall :u:rn<. rhe obseacle and p,,~,ibjy in 'o the path of m her traffic. Of"udes can al, n cau«

ovort..king-'YflC crashe, by 'nppling ,he b icycli" int" ,he palh of n ,her ,..hid... Rai<ed d",'ices o r ob " ocles can "'><riet ' he abili,y of bi",..li"" to make movemen " in entoring and b ving ,he b ike I. ne

w hon ncem.ry. and m.y likely enmurage left ' urm by bicycli,,, acro~, ,he pa,h " f ,hrough ",ffic at inter=,inn. by no' porm itting merging mm'emen " 'n , left tu m lane f"',irion prior 'n ,he

inle""c, ion. Finall". m ing r.i.cJ d evices m.y oncn urage v.~"ng-way bi<ydo travd in the bike b no. Wrong-v.-a,' bicycling i, a vi"la, ion nf rho UVC and stale bws, . nd .-an increase the ri, k " f intc",ce,i"n _

relared crash« by .J.lIOporcc n' nr mnre• • ccording 'n p ub li, hed " udies.Jl

Mo'nr vehicfe nperatn", in .dj.cent travel lane, may no ' be exf'O<-~ing h igher••peod hi.yde tr,vel on ,ho fat- side "fa burter He,. ovon if . igning and marking . arc used 'n denote bicycle u« . 'Ihu violalion

ofd river expectatinn, can bo a ,ignificant calL« nfinte.-=,inn · , nd driYcv.-ay.",Ia,ed b icycle cr..,hes. a peei all)' ,hn« invoking vehicles turning loft "r righ ' ntl' ,he m.dv.-ay. At appro. ch« 'n inte",ec,i"m

m d high.vo lume dri,'cv.-ap , e1iminaling ,he bulkr and channelizing ,he bike l.IIlo in a com-en,innal mm nor may reduce ,hac conAic".

Bike lanes . ho uld nor bo placed 'n ' he right of parking l.ne<. ,ince th is wn uld pia... ,h rough b i<yd i," in ",,'ero conAi.~ with pedestriam exi'ing and en' eri ng parked vehicb, and can groarly reduce ,ho

vi.ibi lity of bicycli,,, ap p roach ing inrer«<:t io ns and driveway. by being oot of rhe field of vi.ion nf turning and cro~,ing traffic (= d i,cu" ion at the beginning of ,hi, «<.t in nl .

Bike lanes «f"ra,ed b,' phY'ical barrier<, rai,ed do,'ic es. or wider buffe" h.ve a gre-A tor tende",-)' ,,, accumulale d ob r;, and n,her h=rn:l, d uo 'n the l. ck of the "",..eping action· of m"torizcd traffic. 1hi,

c. n re.ul, in <lippoty surl:'ce mndi,inn, whi.h . if no ' promptly rom",tt1 by m.inlCnano:: fmo::>, arc . nn,her ",u",e nf f"'len' ial liabi lity, 1hi. mAy neces. itate en hanced m . inlCnan... req uiremon" to

keep ,ho f:.cility ,,-,.blo and dear. It . hou ld bo ",,,ed if the remaining doar widrh nf the bike bOle d"", nnt allow "md aro "ree' c1caning equipmen' tn . ceo" m travd . Inng the ar.. bohind the rai.cJ

dovice." mAinlenancc m.y beenrno much mmo expon.,i,'o and d iffim l, f<" the agen cy. due 'n ,he n<cd to usc hmd labor "r <p<ei.lized equipmen'

Bike unu ind Intersections

A. n"ted in the «etion nn bicycle cra,hes. mm ' mo'"r vehido.bicycle crasha " n roadw.Y' oceur a' intor<cc,inn. or d rivcv.-ay' , Spec ial.tlen'ion , hould bo givon to prnpor Jcsign and chAnnd il.l,ion nf

hike lana a' inro""c,in", t" allow fur .m(~"h and comi"ent tr. ffic A"v.' and ,,, minimi", unexpected mnlliet•.



Btke lmes m . y co mplicotc b<>th b icycle and motor vehicle turning mov emen " >t in tersection<. Bike lanes enco u"!:,, bicydim to keep to ,he right and othcr m :>d uscrs '0 keep '0th e leli , which m,y

cre>te proble m, >! inte"eetion.~ Some bicyclist< rruy initi,te leli t urn, from the righr.s ide bike I, ne. p1>cing them in cnnHic. with vehicles pmcccding , m ight th rough ,he in'ersec.ion. Some mmorim

willlxgin right ' urn, fm m rhe tr.vel laoe ' n the left of .he bike Ime. piKi ng t h m ugh biC;'dists in conHict with righ ' turning veh icb. wntrH}' to ,he esu h li, hed rules ofthe road. AI",. bi ke l, oe> can

encourage b icych " , to ovettake >topped veh icb o n the right , where d rivers wi ll n ot be expecti ng overtaki ng rruneuvCl> , [ntersectio", with free ·flow 'urn lane> o r ramp' can fu rther complic. te

in tersection< where bike l"'e>.re p ,escnt ,

Bil« I.ne alignment >t,n in 'ersection , hou ld encourage th m ugh bicyclim tra,'ersing the intencetion to usc , travd p>th th >t i, di rec•. etficicot. , nd paralld to other thmugh trallic. There rruy be

, itwtion' wh ere thi' is no' , lwa Y' practical . ,uch .. where .he right t"",c1lane bec o mes a right turn onl"lane. or where.n option,l turn I.ne i, ph ced n ext to.n exdusi'-c turn lane . Recommeoded

tre.[ments for these , pecilic , i' w ,io n, are discussed later in t h i' c hapter.

\Vh eo t he rn adway md t ra,'c1lme width, do oot permit a full ·width bi ke I. ne to be contioued to the intersection, [he bike I.ne , hou ld be d isco nt inued p rior to the im er><et io n at, po in' where the

bicycli" can merge w ith thmugh .raffic in the right lme. Do nm mntinue. btke lme to t he in tersection if mi n imum bi ke lane width , canoot be rru intained. [f , cootiouo", navel path for biC;'dist< i,

de>ired , one option i, to p lace rrurkin~ and 'ign< t hat permit th mugh biC;'dim to usc t he left , ide of the right tum o n l" lm e. Thi' i, d iscussed in more detail later in thi' ><e.ion.

Do not usc markin~ '0 channelize hicycli'" onto , id cwalks ot in 'mection, . Ro,d w,ers " ill nn' be npectiog b icycli" , to enter in tmectio n' fm m t be , id ev"alk, , od b icycli , " on . he , id ewalk will be

much 1= vi,ible to turning a nd cn" ,ing t raffic. There is al"" ri,k of cr..he> due to biqclim collidi ng with pedc>t riam on the sidewalk. rr a crash involving a biC;'clist occurs••nd the tr,ffic contrnl

device, ot t hat lncation d ir«ted, recnm mended , or required biC;'dim to u sc t he 'idew>lk• •hi, could place tlie operating agen,!, in an , dverse , itwtion in term, of exp",ure to totr lia bility.

\Vh ere the tr.vel poth for biC;'dim . hmugh . n in 'mection m,y nnt be ,,I,,,ious , dotted line> m,y be used witliin . he in 'ersection to ddincote the de>ircd travel path fill b icycli, " . mch .. at olf.set

in tersemnn<.

Sigo.1 timi ng .nd detection , hould be ch«ked and :>djusted., nceded '" emure bicydi''-' emering the in 'ersection are det«ted and receive :>dcqwte gree n t ime wi thnut exccs.,i,-c del.y. Sec • later

=:tion nf thi" ch.pter dealing with "Trallic Signal, and Bicycles' fe" more inti" rrution .

Solid, Dotted. o c D ropped? In most ".te<. ,-chick la", call for righHurning tr.ilic tn m . ke .heir turn, fmm t he far right edge of the ro,dw.,'. H owever. in Incation' whe re a d edica ted right turn lane

h.. nn' been pro,'ided. ,he presence of , bike lane m,y di'courage drivers from me rging all the wa,' to the right, and in"ead make their turn K rn» t he b ike laee. This could create a severe conHict with

hiq--dim traveling m aight a' ,hat loca[ion . In filet• •hi, type of cra,h, com monl,' called , "righ ' h,~,k.· i, the [e.diog cau", of craihe> for h icyclim operating legally on roadw. )". AI'hough ,orne bicyclim

may be uncomfo rta ble w ith .he idea of a mo'", ,-chide merging in tn "t heir" are• • , uch a mm-cmcnt can mi nimize . he I""'ihility of cm"ing m,-cl p ath, . t the in tersection md can great ly redu ce

.mbiguity .., to who will p roceed Ii"t u pnn ente ring the intersection .

There , re t h ree d ifkren t m.tking p.tlerm that h.ve been u sed in :>d,.,ncc o f int=tion." (l ) contin uing the ",lid b ike lane line all the w:ay ' 0 the CUll, rerum of the inter<eetion, (1) changing the ",lid

line to , doned n' )lm,l ·wid th line 50 to 100 Ii , (I5 '0 60 m) in , dvance o f t he in tersection. '" (.1) omitting 0' "d mp p in g" ' he hike lane line entirel,' fi" • di"ancc of 50 to 2(~1 Ii . (I 5 to (,(J m) in

:>d,·.mcc o f the in tersect inn (sec figure> 14·10 and 14.11). lhe dotted ·line optinn i, illu"'ated in figure~.6 of . he 2009 MUTeD. , nd t he ",lid and d rn pped options .re illustrated in otbe, de'ign

guide<.

FIGURE14-20. Co",inUllinn ,,( Bike Line Line< in'" l",~r;.uion

,----------;

There ha< been quite , bi ' of d iscu"ion in t he biC;'de tr. n' l">tlat in n community . bou' w hich of t hese optio n' i, preferahle at cert.in type, of intersectio n.<, wit h ",me p ractitioners nuking "'o ng

.rgu ment> in favor of nne or more tre"ment>. AI'hn ugh all three type> of m,tking' have bee n in u '" for .Imo" four d«,de>, t here h.. never been any formal resea rch " udy '0 determine which of them



i, mo, t cltcctive .. a .<pecinc t,.pe 01 intersection and. or the time 01writing 01 thi, Ifmuibool<. pmpo".], to rcrtorm thi, """areh ha\'< not recoived tunding_ lhereto!<. no dot.riled guidan« ean h<: gi,..,n
'" to =cd,. which marking ' <rIo i, "hcst: and ongin<ering judgment , hould h<: used to ",I<ct an option that rna,. ho"hcst" I'm a ' pecific , ituatioo_

FIGURE 14-21. Bike Lme Lino AJ,<tnati,e"t lntet"'c~ion App",;oche,

,----------------,

Solid bike lane line to rr uersecnon

Dolled bike lane line 10 intersection

II

,.= =",· "",.= =JI
Bi ke lane line dropped prio r to inlerseclion

TAIILE 14-7. Advantage' and D i, ad vantage< " fBik< lane M arking P,,,<rn, at lnt<r,euion,

IMartclng Pat"", ~Ad."'''I<O ID;..dnn"I <o I
'SOOd B,ke lane ........ 10lot.."",,' ion • Deat•• a coo1<loo,.. F"th for boclc:lo Ira",,1along tho 'oadw.~ , ;"totruplod only • Can Olduo. coofloc'" a r>d c,.8IHl. hom ' ight-lUrn"9 motor ""hod•• to<n" g '""'0"

by iot. ,..ction. the F"th 01 th' <>Ugh bicyelisl.
• Co.n be mor~ ·c omtort. ble ' lor ~..-c onlJden1 boc~ck" • Ma~ nood increased maiot"",oce ;os mat1<"'II" wear ""ar " ' ...oct",,,.
• May reduce sodttwal. r>ding atont~~
• May be ''''l"''''''' by law on .ome ... tos !chIlC. 8t.t~ '" local law.)

:Dott&<! B... lan. l ine WI Adv.nc. of • lotonded to . IIow ng~t -t",n ,ng mo' ori... to """9'" ;"10 tho blk. Ian. be10re lurning • May not actually indLOC<! d, illtlf$ to "'"'9'" to t.,' igo'
!lot....cl ioo """ • Dotted m. ...ng m.y be a malnl.nanc<l ,......

I
• May rt>due. d,,,,,,,,, '",,,,ng '""'0" tho F"th of th' ough bocyc,s," WI lhe 1>... I_
• Ma~ reduc. soOOw'aI' riding by P''''''''ng • ·c oo,,"uoo.· (OO'~

:D.scoollO_ (' O,opfl"d"l B,... laM ;., n'"M . 0" '''"'' '0-~.",,"'- -,." .. co-,~ co ," W ~"' r,,'~ '" ·ro.~_·,••_-~"' ~" ....
IAd'anc<I ot Inl.''''''''100 th.., ..,lId or dol l.d matkings • May .... I»gh.. ra'~s of >ldow.l~ ' id"'ll

• l ow maml.nanc<I
• No !ella! ambogully

,



In gcner.J pr:>otice, or m'ior inrersect io o, with high volumco oj tuming mO\'cmcnt< the hike lone line i, dolted or dmpped. At minor inte,-,;cetio", or driveways with lmv turning volum"" the h ike lane

line is con tin ued solid '0 ,lie in tersection, At in ' ermediat e intersection" , ,-, riery of ",,"'moot< Ii. ve been em ployed. But praetitioners are advised to usc engineering iudj:ffiCnt to determine , he

appmpriate tr<-atmen' " e>eh location--and hope '0 h,ve " ,me r",earch ,hased re"" mmenu.trion, in ,he future.

Bik.~.. and Right Tum~co, At loe"in", where , here i, a ,i ngle nelu,ive righ, ' um bne, ,he hike bne i, piKed hetween ,he righ' ,most through lane ""d ,he righ, ' um l""e. " illu<lratcd in

Figur", 9C~ I , 9<>1, and 9C·5 o f ,he 2009 MUTeD. ns, b ike bne ,hould be , minimum nf 4 ft. (1 .2 m ) in wid,h , hu' a wider lane u p to 6 ft. (1.8 m) may be u«d to """"mmoda<c higher volumco

of hicyeli"" where inrer",,-~ion wid, h permits, The ",lid hik<, lAne line i, <i,her d ropped or elunged '0 a dotred line" the upstream end or the right ' um Ime "'per. And ""ntinu", U, where ,he th rough

hike b ne r«um"" alnng the length and '0 the lef, of ,he right tum lane. Thi, 'rea' moo' d"", require dri,-cn en<c ring ,he tum lAne 'n wca,'e :>oro" ,he m,~l l"rh o f thmugh hicyelim. hut ,hi, weaving

mo,'croent i, perl'>rmed in An areA where there i, rypicalJ,' an ample amnunt of , igh t d i«m cc . and more than , utlieioot longitudinal 'pK e to ..llow mo'ori,,, '0 sec. rcac' . , nd yield tn hicyeli"'. A

BEG IN RIGIfTTl.JRN LANE \lELDTO BIKES (R4.4) _sign nuy be piKed to remi nd mo ,ori", ente ring the right ' urn lAne '0 ,'icld '0 hiC;'eli-"'. O p,ion ,lly, A hmken line m,,' , 1, 0 be p l, ced A' ,he
right edge of the hike lane fm m the Up<lreAm end of the right tum lane to the upstreAm end of the sohd ' um lane <tripe . S,'mhol and « raight arrow marki ng< may al,o be phccd in the h ike lane nex' '0
,he tum bne to identify ,he roadwA,' '1"':< and reinlorce the me''-'ge that only 'hrough hicyclist> , ho uld occup,' ,h" Lme.

Through h ike lAnes , hou ld n",'er be miped tn the righ' of exclus ive right tum hn", . " a hicycli<t con'inu ing , migh, ,hrough , n in tersce,ion Ii-om ,he righ ' of. right turn Ime i, incomi«ent wi,h

norm,1 trattic beh,,'ior , nd vinLu co the expeetAlinm of mo' o ri« , t" ing rhe in' = t io n, \Vh ile i, m . y seem through hieyeli'" Are more aposed if ,here i, mo,o rizcd mffie on horh sid"" m ffie in th=

lane, will be mov ing pa"lld to the biC;'eli<t , no' ,cr, ,,, ,he hicydi"', p..h , and ,hi, should no t ere"e a greater ri, k to the bic;-cli<t (sec Figure, 14·22 and 14.2.\). Bike Ian", should a!"" no t be piKed U,
the righ , of «elu,ive b us or hu,fright tum lane., bu' no'e ,orne citi", h..'C Iud opewinn,] ,ucc"" in d",igna'ing the entire I""e". eombin ..inn b u, . plu, .hi ke.p lu, .right.tum lane.

FIGURE 14-22 Problem s Wi,h Pbcemen, of Bike Lane'" ,he Righ, of a Righ, Turn Lan e

T,_ ..... dtum<>g ....-eto

'--_ ,
Conlliet ber-n ellmin! v.hl<.....

and tl<rough bi<:ye islll



FIGURE 14-23. Correct I'b cemem " fBike u"e to the Le I', "f. Righ' Turn u ne

" ....._ "' ..."""l _

T_ ........ "-'11"_ - ,-,........~..- """"'_&- /
\Vh= ,here i< • p.i n,ed i,b nd .cp.,aring ,he righ' tum lane fr"m nther travel Ian"" if the bike Ime i, mu,ed '0 the lefr of ,hi, i,land, adiacen' '0 " ,her 'hrough ,,,,,,<I lane" i' wi ll reduce debri' buildup
in rhe bike h ne. 'Ihu t=tmen' should al", reduce the I""'ibility of other dnvers erroneo,,-,Iy a,suming bicydi.... in ehe bike lane are turn ing righ',

Righ' turn ont,' bn'" for biqdi"' ...., n,,' typically u<ed, a, bi<)'d i'" are lL'ual1y comf<lflable .haring right turn lane' " i ,h orbcr traffic. If an agency d,,,,, '"" a need for a righ' 'urn nnly bike lane, ,uch
.IS at a T·intc.-.eetion or where therc are =ep'i"mlly high ,'nlumes of righHuming bicydi"', the Ime ,h" uld he placed '0 th~ ' igh' of ,he =lu.<i'''' righ' tum lane, but . rrow, ,hould he pbced in ,he
lane to dearly ",>te th~ I.ne i, no' in'~ndcd for thro ugh hicycl~ ''''''''!.
Lan'" that become =lu'i'''' right 'urn Ian'" are "fren called "'rap" or "dmp" right turn lanoo. Through bi,yeli'" ,hould merge ac",,, ,he ' igh' Ime in order '0 con,inue alnng ,he mad"",'. In th"",
locations, i' i, l)'pical1y imprac'ical 'n define a 'ingle I"'th fi" bicydists tel fi) l1"w while m~rging acro" the lm~, due '0 variation' in lfavel "reed' and ,,,,±fic How, unb, , her~,re high bicycle m [um«
and v~ry low votum« "I' righHuming rratfic I'>:nt~ R4.-4 ' ign' ,h" uld nor he U>Cd ,.IS in ,hi, c..<e ,he bicyd i'" are ,he road u«" needing '0 ,'idd '0 tr.±fic eon'inuing in ,he lane, Figure 14-24 ,h",,~.

recommended t=tmenr fo, marking of bike lanoo a' ,h"", I"cari""',

Inte.-.ec' in'" with mulriple right tum lanoo or " "'igh' lrigh' op'i"nall""e, nex' '0 exclu<iv~ righ' 'urn I..ne' 1"'''' a prohlem fr" thmugh bike l.me design" In the« loca' i""', hiq__disr, m"-'t merge aero<..
multiple lanes in order tn con,inue along rhe thro ugh roadwa;-- Rnad"",~ wirh hike lan« ,hould '''''id ,he u« of ,hi, rum lane configura' ion. A, n",ed in the MlJTCD, if a <traigh'/righ' "pri"n lane
i, placed next '0 an exdu, ive right tum lane where a bike lane feed, in'o ,he in'ersec,i"n , ppmach, a capacity,naJ,~i, ,hould he perfo rmed '0 dctermin ~ if ,he extr. turn lane i, trul,' n= "'r;--

FIGURE 14-24 Rttommenderl Bike Lone Tro.' '''e''' or "Trop" Righ' Turn La"",,



FIGURE 14-25. In'ets"-',;,,n App''''''-'h wid, S",igh,1 Righ' Op,i"n ond M,nd.lO,YRigh' Turn une

~ ...._--...._-_ ....
..... 4 _

----
A, an in'ersecti"n wi,h a str.ight or right 'urn "p'i"n lane and, righ' 'urn nnly l.me, i' i, he" 'n n,,' pmvide any 'pecific bike lane ch.nndiza'i"n,,. an,' h ,atinn for a bike lane will pl1Ce hic;'dists in
ro'ential ronAic' wi,h 'uming ,rallic. One I"",ihle nprinn i, 'n place ,h. redlane m>rkings leading '0the center nf the "'aigh'lrighr "p' inn lane. Figure 14_2; depi,-~, a ' igning and marking ',n'ment
fur location' wirh mul'irlo tum lane,.

Left Tum Lana . Excl u,ive left turn lanco '""ry ",ldom h,,·o any inrer1C'inn with bike l.me" ... mo" bike lane> are placed on ehe right.hand , ide of ,he m.u!w.y. Ooe excep'ion i, no, "oo·.....,y "'crt
whore a bike Ia"e i, placed "n ,he left·haod , ide of ,he "reet: io ,hi, C1.«, ,he trea'menr i, ,ho same as at right 'um Iano' 0 0 co"ve",io"al roadway>, only ....i,h ,he leftlr iglu directinm revmed.

'When comidcri"g im"lIatio" of a Ieli ' urn Ia"e for bicycli"" i' i, imp"," "t to rec"g"izc ,ho two waY' bicyclim mako loft 'urn," inror=,io",. So"", bicyclists neg",i..e ,cr",-, traific Iano" whon
'rpmacbi"g ,he in'en;cction '0 = ,ho left·mn" thmugh l.mo or left ' urn Ia"e, ,he" ' urn i" ,ho =no man"cr ,. o,her "",Jway traffic. Howevor, ,orne m,,' nn' he fully comfonabJo with maki"g
vehicular.,tyle left 'urn" ."J will make a two·stage leli 'urn by either riJ ing' course ' imil.H to ,ha, follnwed b,' pedo"'i."" or b,' J i"m"u,,'i"g ,,,J walking in rhe pede"rim c",,,,v,lk. Bike I,,,co or
o,ncr mffic conno l <!cvice> should no' proh ibit or discourage enher of these 'YP'" of 'urn~ \'('here rhere aro " umcnlU< left.'umi"g bic;'cli"-'. nr where • left ' urn mm'eme"t m,y legally he performed
,mly by bicycli.", such as .. the e"tr."ce '0 a pa,hw.y or bicycle ho ulevard" bike loft 'um lano ", "'OW" i" Figure »c-r "I' ,he 20ll') MUTCD m.,' he used.

Bik. Lan.. anJ In'e" cnion IkpartUKS. Sectinn <;C04 "I' ,ho 20119 MUTCD "at", "If used , bicycle lano ....,,,d , "YInb,,!. mdior ,m"" markings. . , hould he placed 1t ,hc hcgi"ni"g of. bicycle
Iano, . .... Ho....,evor, the MUTCD doc, ",,' rc<]uire • bike la"o begin or re,ume immcJi"dy .fier m inror= ti,)()', far cm,<W.lk.

Thcro arc two rea,,)(), why i' may he , d,-anragcous m>t ,,, begin or re,umc bicydo bne m:ukings immcJi"dy :of'cr." inrorse«io",

• tn .void wcar f;-om ",hiclo right 'urn, fmm ,hc cro" "reet: a"J
• at high.activity cornor pmronies, '0 Jda,' guiding thmugh bicycli'" '"w..-J ,he com u"til he,'""J ,he dri,-cw.y C()()Hic'(,).

I" "'''''' corncr conHic' ,i'o>ti"", ,hc u" ofSh.reJ Lanc Marki"g< for ",me di"ancc .f;-cr dor arti"g ,ho in'or= , io" nuy he co".,idered ,,, guido bicyclists on , linc "f ,,,,,-d ,hat Jcto" 'urning co"Hict, .

A<:«len..ion Lan~. and Bi!<. Lan... 1hc presencc of." , ccd ew i"n lano e m complicatc ,he placemeo' of a bike Ime, i" ,ha' Jrivcrs usiog ,he Kcderarion la"c aro of,C() focused "" mcrgi"g i",o ,ho
mllic "ream, ."J rna,' no' he looki"g j," bicycle tr,lIic. Opri"m fur placomC()' of bike lano" whe'" accd="io" 1,,,0, aro prese'" i"c!udc'

• Shorl accckrlli"n I,,,c, 201l ft. «.0 m) '" I""" I" ,hi, c,,,,di'i,,,,, a user of rhe accelcra' io" lane will merge i",,, ,he ,,,,ffio """,m while tr,vding ... 1,>W<:r ,pccJ. The bike lane can he plaoed '0 rhe left
of ,he aoederalio" Iano, in a manncr , imil.. '0 h,,,,, a hike lanc i, 'l1'ically placed '0,he left "f an exclu'ivo righ' 'urn lane.

• longcr accderalion lao<, greater ,han 2(X) fi. ((,0 m): In ,hi, ",,,,di'i"" , , vehicle u<ing ,ho acod e""io" lane rna,' he 'ravdi"g at a higher ' roed "ca, rhe J,,,,,,,"'oam end of ,hc accclerarion lane while
p"'rari"g '0 merge i"to the mllic """m. h nuy he ad,'i"b le ,,, place rhc bike lanc '0 the righ' of the acod crati" " lao<, i" • man"cr ' imilar to a 'yric.1 ,houldor: ,hi, d imina'a a",' pore",i,1 higher.
speed wca,'i"g co"f!ict. Howevor, ,hi, c,,, comrli,-."o ,bc go"metric alignmcn' of ,hc bikc lanc at ,ho i"tcrsec,ion ero"ing by i"trodueing a di>gonal ,hif, in ,hc bike lanc alignmcn' , (,,"o,c, Do <lOt
rla,-"" ,he bike lane '0 the right of,,, excl u'ivc turn lane to "fix" rhe alig"me,,' r",bJom!) Shared Lao< M.rkings may al", he used in liou of , bikc lane i" m aced cra' io" lane "f ,hi , type.

• Co"ti"uou, accelera< i" nldeed cratio" lan<: \It''herc , con,inuou, accdowionldooderalio" Janc is i""alled, plaei"g ,he bike Ia"e '" ,he left ofthe co",i"uou, ],nc 0'" reduoe the ri,k ofGashes hetween
'uming rl.l!lic and through bicycli",.



FI GURE14-26. Bike Line Cro,;;ng "f [n'erch.nge En".nc" R.mp
,-----'-- - - - - -----::---,---,
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Biklunn II Freewi)' [nte lCllirogn

The !I..fUTCD has n" 'reciflC guidme< regarding bilu, I.ne, al fr<ew.ly in'ercb. nge>, How<",,,, many <11111< comro[ issue> ar I~.,y imorchange> ori", fr"m ,b< prac'ico nf crea'ing ·uni nterruproJ. ~,,,,'·

connee, i"", be'woen ,be tr.,ew.y . nd ,be inler"", ' ing roadwa,', sucb ., J"op r.mps or channdizoJ 'urn 1m", [t m.y be be" ,,, ;",' o.d "-'" m.dw.y gromorric d"ign pm cipb ,ba' e"courag< an
.ppmpri.« ,,,,,.i,i,,n from Ii-=-~,,,,' frOC\',.,y travd ,,, imerrup'oJ mixed·mode ".,,,,1 0" "lerial mcet<, ,ucb a< dcsig"ing ramps ,hal mco urag< sI,",,,, r ,poeJ. apprm cbing i"'or"""i",,., H"wever, ,he><
d"ign dou il, are ber<md ,be "'''p< "f ,hi, ifmuibook,

O n .rlorial "rcct••r i,,'erch,>.<>go, wi,h =I",i,'< ' um Imes (eitb" .inglo lane '" mul' iplo lan<) "",'ing rhe I1mp ti-"m ,ho .rlerial "rcct ", rhe frOC\',.,y, ,he bike 1.>.<>< should be chsnnelued to ,he Jolt of
,he "elu.ivo 'urn I.n" i" tbc c,mventi,mal m.""" a< rk piCIoJ i" ,h< Mm'CD . nd in fig"'C'! d><wbcro in ,bi. cb.pror.

!" ,o moh:alio"" .ucb as where • bike hne i. pl>coJ .I,mg ." "prC'!.,way, rhere lTUy be bigb.•poeJ ti-ee ·~,,,,' nrops morging " n'o ,he madw:>y .w,!> ,he bike lane. Two possiblo m" b"d. for rk li"ea'ing
,he hike la"c ,,-bcre . "'lop m"gcs on'o . ",ad".,y .lro d<pic'oJ i" figuro 14·26, If , ho ramp ",Iume is rel. tivdy low."d ,here are frequco' PI" in ramp traHic . ufficim, ", allow. h;cyeli" ,,, trav"",
the morge .re. directl,', tho tre.tmen t depicled in Optio" I rruy provido tho I<a.!t rkhy '0bicyeliltS, [f the r.mp ha., higher traffic volumcs or fewer .,'.lihhle gap', Opti"" 2 may be .Jviuhle, .. ,h i,
prrwide> tho sh,," cst cro<>i ng di".n"e """''' the ramp for bicycl iltS, A, loca,io". whore >ccder.tio" lane> arc ploc<d ,,, receive 1i-ce·f1"w ramp ' raffic, the guidmc< nn >ccderation lane> in the p",,'ious
"""ion ,hould be con.ultoJ ,

Bike unn II Roundabouts

A mundahout i• • type of inter=tio n with three di"inct "pcrating ch";u:teri"ics:

' . gtnor.Jly cireul. r or ov:d sh. pc Ii" the circuhtiog roadway,



• yidd comro l 0 0 emry (the cirrulating ro.dw,,' i, given priority), rnd

• geometric d<.ign fcaruln (dc/kction on entry. radii) th>! <ncou!>ge appropria<e ,poed<.

A p roperly dc>igned round.hout ern sign iliantly rrJucc the n umber rnd I'rr<jucn cy of ="re . ngle colli.iom at 10 in te"rrtion by dimio1tiog h igh.speed . ngle conflic~,. H owevcr. round.hou" an

complic>!e t",vel for hicydi"'. Roundu,ou" .re typicall,' d<, igned for entry:rnd ope""ing ,peed, of approxim>rdy 20 mp h en kmJh), Thi. creates , situ ation where expected t"',"/ speed d ifferential,

between hicydi'" and other u«'rs are not Inge, and hicydi"', if t hry choose to do '0, a n t",ver", t he round..hout in the cire ula 'ing roadway wi thout di tfu:u lty,

FIGURE 14-27, Bike Looe App"'.c-hing d RounJaboutH

,---------------,

Soction ';<:'04 of the 200<) 1',lUTCD pro hihi" the marking of . h ike lane on t he circular m adwa,' of a ro undabout . Placing . hi ke hoc wit hin . mundahout channelues through bicydi"-' to the right

of high volume, of exiting tralfic. which <=ates sn"re operating prohlem•• conflicts, and crashes.

There arr two primary method . hicydi". u'" '0 ' ra,'ersc ro undahou":

• h icydi, " a n merge fm m the h ike lane in to the .,..fIle >trc-.m in ad,'.nce of ,he m und ab,mt. enter , nd tra,,,r,,, ,he mund.hou' in the circul>!0'Y rO-ldw.y. and re io in ,he h ike Ime , ft e r depaning the

roundabout: m

• hicyclim c.n me rge from t he hike ],oe o nto the ,idewalk in .d,-ancc ofthe round.hou '. t,.ve"e the mund . bo ur . ,. pedestri.n, and rejoin ,he h ike lane- . fter departi ng t he ro uodahout.

The comhi nation of geometric fcarures 10d tr. Hic control do,'ice, should provide bicyeli'" the choice of either method , bur should oo t require hiC;"lim to . 1"",,)"' merge eit her omo the , idewalk or into
the madway, Section <)<:'04 of the 200<) MUTCD states bike I. ne marking< , hould he diKontinued . minimum of IW Ii. 0 11m ) in ad,,,,ncc of the ro und about, The hike lane line m.y he changed to

a dotted line fo r . d i<t.ncc of 50 to 200 ft. (f 5 to 60 m) in adv10ce of the discontinu• •ion, 11 thi, m.~' encourage hicydi... '0 me rge into the trave-II-me 1t 10 <..lier [ocar ion if g.p. in the traHic """,m

permit. The m",t recem design gu id..nce for round..hou" recommends a ramp he provided in .dvance of the roundahout (typic.Il" in the vicinity where the hiko lane ends) to .1low hiC;-.:li," the option

to merge omo. , idewalk and ,,.vc-rse rhe roundahou.,. , pcJe:mi.n. and recommends .no ther !>mp he prov id ed on the mund.bour d ep. rtu re to .lIow hiC;'dim on the ,i dowalk to reioin ,he bike

Iano.ll

M arking', . igning. 10d othc-r tra tfu: control d evices . ho uld no' he =d to compel, coerce. recommend, require, or . ugges. h i'yeli... exit and ride on t bo sidewalk" ro undahout<. If. hicyclist were to

cr..,h while using t he ,i dew.1k ("' . rcsuh of striking . pcJe"'i1O.lixed object , ()[ other bicycli") or wc-re struck b," vehrcle in t he cro~,walk. and i. could he . hown device, either removed t he "ption

for , h i'yeli" ,,, merge on'o the roadway. or coc-rced t>r encouraged ,idcv.", lk u'C'. ,he hicydi" ro.y h.ve • ",cce~s/ul cat= of legal action again" the .gency. ,ince it can he . rgued the d evices rom",-cd

or n<:g>'ivdy .JfectcJ the hicydi.,,', discwi"n in chn<»ing tra,,,1 path,.

Contra/low Bike unes
O n one·"",y ",ect, where there is no', pa",tld adiacctlt through meet in the "pp",ite direction. it m,,' he des irable to imtall , hike I,ne in the d irection opposite that of other tralfie. rx, in dfect

change, tno m=< to . [wO'''''',' >tree'. exccpt "ne d irec. io n i, ,oldy for hicycle travd. Thi, i, c.lIed . ·comra~ow bike 11Oe,' and can be e'f'CCi.lly u",fu] if the ",ad"",y ",rvcs ., . d irect connectio" to

destin1ti"m of in ter",. to bicycli"', or where the roadw.y p",,'idc> a be-tter quality of ser"ice b,' offeting fo,."r d<hys, le"."teep grades. or othc-r ad,,,,ntagcs.

The wnmAow hike bne i, placed on the corrc-et ,ide of the roadw.y I," a bne in its d irectio n , i.e .. t he right -hand ,ide "f the road I," di rection t h>t it travel<. wh ich ""uld place it to the left of t he

prim.ry tr.Hic Hew d irectio n. A bike lane sho uld .1'0 be pr<O'ided in tbe primary di rection in ,he n",mallocation for such • l.IOe. or ,he con",flow lane i, likd y '" sec [Wo·way hic;-.:Ie travd. which can



lead to coo~ie" ~od cr~,h"" u, wot",H"w hike I= e is '>1'ieally "'para'ed I,om the othOI dim.~ion "f travd wi,h a ,,,!Iow cen'orline. This i. ' ypically a d"uhle yd l"w em'OIline. hu' can ho a hrnl«n
yolJow oon,<rl ine if apprnpriate. In ",me case" • rai=' modian rna,' I><: mod to "'I"'c.tc 'he coo!ra~ow hiko I.ne. in much 'he same way c~i«J mMian. ar< used to so!"""te oppo, i,<-<lirrrtion traHic on
conventional "",e". If this i> don e. consideration should I><: gi,'m '" adjusting the wid,h of the con<ratlow hil« lane '0 allow for convonim, ,ce",. h,' m.in,m,noo and emerg<ney <quip"",n'.

FI GURE 14-28 Example " f Regulatoty Signing a, ~n I",,,,,,,ni,,n Wid, a l.o nlfafl" w Bike lone

_ _....._,.~ .._-
......... o.. w.. ..... .-_._-...--.._--\

O n·",= mo'", vc:hide I'"king .hould not I><: provid«l on ,he sarno .a, of the m e,:! as the contra~ow su, lane. Viohido> Koo"ing ,his parking would I><: r<quirM to oross the con'c.fl"w hike lane.
and conflict, or om ho> could occur due '0 ' igh' di" . rKe limitations aod driver "' f'CC<a' ion•.

A, in<c=e'i"", of cont",ll"w hiko Ian'" wi'h >!rOO" . alley•. ,od drivew.ys, do n,,' US< ONE WJ\.Y signs, •• there is "''''''''y ,,,,tfic "n ,h.. "'eet (wi'h one directi"n hoing hicycle.only). InSl""d. US<

!Urn prohihition . ign< and DO !'>OT EI'>.TER (R~ .l) , ign•. with hlack on whi'e EXCEPT BICYClES plaqu<s mo"n,«l I><:low the'" rogula'ory ' ign<, Soc figure 14·28 lor an cumplo "f thi' type of
rogula'ory ., igning ...n inlC=i"n wi ,h ~ com,.f!ow hil« I. no.

A[ ' ignalized inte=c'iom. >!reel name sign<, sign"! indie..ion" . nd " ,ncr JeviL<> mu" I><: prrwidcd 'n ",rvc: hi,'yeli'" usi ng the contr'~ow hil« I=e. Bieyele-'p<cific signal. should nnt ho necessary, as
o' her traHic ."'ould not be ahle to "'" ,ho 'ignal £'e", sorving thewntr'~"w hiko lane.

Bikl Linn it RI~ Crossing i

A[ "'il"'ad croc, ing> wher< the track. ero" p<rp<ndim lar '0 ,,,,lIie ~ow (or d o'" to P<'P"ndicularj, 00 ' p<cial " "",m",,' i, ""Med f"r hike fan",. t he hil« lano> may I><: con,ioued up '0 ,he e"",ing.
and r",umeJ immMi.,d y after the e""'ing. Rai lroad <rack. ,hal em" a' • "'all"w .ngle [0 [he dir<c' ion of <rollie (= Figu[e 14·1 'i) e~n cau.s< prnhlem' h,' divor< ing ~ hi<yd e', fl-on ' wh<d. either hy
cau,ing it to , Ii I' along 'he mOlal "'il or h,' ''''priog i[ in [he fun go.wa,' gap. lhi. cau"", a ,u<!J"" fall f",m which i' i> almo" iml"mihle to r<covc:r. If a hike l-1Oe i. stripod wn'in uOl-,-,I;' am", a railroad
eros,ing of ,hi. type, hieyd i'" rna,' I><: lil«ly '0 cross the !rack. at ~ , h. llow . ngle. which increa.'" the ri,k of a slip"'YJ'< or !rapping-,>,!", cra,h.

\'i'hef< right of w.y i. availahlo. agencies can "iden the .houlJer just before and ~I,er the croc,ing to accommodne a mor<'p<rp<ndimbr e"",ing of [he rracks. An e..mplo "f ,hi, may be ,cen in
Ch. p[er 4 of the AA~IITO (iui,ufor Biryck Fac;/i,i~. If [he bike h ne i. r<alignM on a wiJm«l ,h'mlde' '" c!C'3[e • P<'P"ndicular err" ,ing. the wid,h of the hike laoe ,hould be maintained, and eUlY,",
or tum, ,hould I><: ,hign«l with appropriale cadii in acco,dance wi 'h the m,,,t m:cnt «li'ion of [he AASHTO Gui,ufo' BUyck Facili,i".

If ' I""'e i, n[ll ava; I..ble 1o, 'caligning the hike h ne t" ef<. 'e ~ p<'P"ndicula, cr<Mi ng, %arM Lane Marking' may be !LleJ '0 guide bicyelim '0 cross ~ngl«l railroad <rack., u depic'M earlier in ,h i,
chapter.

The US< of Skcv.d Cm",ing (W IO.12) " ..minI'. , ign. rna,' I><: com ider<d a' loca[i""" whef< railroad !rack. em", a' a ,hallow =gle. Soc Section 8B.2'i of the 20()~ MUTCD for mor< informal ion,



DEVICESfOR SHARED-USEPATHS
Sha red_u." p>rh, aro bik<w.~~ that are physicall,' separAro Ii-om road way. or "t her ,,,h icular tra"'portati"n fACili, i"" 1 h<y arc oli-<n " n indep<ndem align mm" th mugh parks or oth<I 01"'0 'pac"', or

paralld to rive r> , cm.J" utility cor rid "r>, '" fi-«Ways. Shared ,use path. arc eogioeored lac ilit ie" uolike ao uoim provM trail. aod I" ,,, eit hor , ("VM , urface (typically .,ph.Jt « >ocrete or Portland « meot

mocwe) or an imp roV<d .urface madc of t rc-ArM ba"" demml"'<M ",ck, or OIlier ,un"" .uitAble I'm bicyde t ravd.

1he« p1thway. h.." accum ulated a ,'a riety of namos-"b ike path,," "gIC<,oways." "tra il•." "m ulti·usc pa th,,' <to. The ac«ptod t<ITn ",harrd·"", path- filUod io the M U Te D and other rd e renc", . hould

bo used, as it he" describe, [he ,imul tan<ou,ly , hared usc of the", faciliti<s by a variety " f mod"" inelud iog bi<ydi<ts, pode",iao" ,,k,, te r>, strollo", md o tber>.

PIIII Dlsign
The "l"'ratiog chaIacr<Ii" ico ofbicydi<t, ha"" hooo di,cu~"d carli<I in thi, chapt<I. H o,,-ovor, it i, im portaot to ",call hicydists op<ral< io a ,-dJicular mao ocr, w h<ther 0 0 m ads or 00 path,. Bicyclist<
.1", will teod to m,,,1faste r thao other path usor>-as much as fivo t im<s f",,,or than p<rk<t riam on averago. 1 hi, crcat", tho potent ial I,,. n u morous ovonaking aod ooco miog maneu,,,,, or conAiets.

PIIII nurs
Pede",iaru; will be p rescot 0 0 noarly all , harM·u", pat h. , <s'm if the path i, ' p«ificaJly d",ign ated o r , igoed as a "hike path: Pork<t riam 00 pa rlu m . y be u.,iog whedcliair" , '" tra,,,liog with <tmller>,

cart. , or wagom , which cm take up [0 3 to 4 ft. (0.9 to 1.1 m) of ht<Ial ' pace on tbe path. Ped"'tri m , on shared-use pa th, may be accompan ied by 1"'''' which rake u p additi"nal hteral ' pa« and al.o

cao exhibit unpred ictablo bohavior.

10 general, podmrim, 00 .liared ·use pat h. will be m ing t lie« pa th, Inr m:reation '" exerc i",. I I"wover, this p<rcoptioo nf tho ("th as a recreational facility may m om the", p<d<Stri am may om be

d"-'Otiog thei r full m eotio o to other path u",n;, "'p«iall,' h igher••p<ed u.=- such as b icyclim aod .kate". This rna,' r<s ult io uoplca..ot conAic" and tho pot mtial I,,. c....hes . Yo ung ch ildren walkiog

or b icycling on p1!h., m.y al" , hoha,'e io an u n p,edicrable manO<I. They m . y ""p m ,low , uddeoly, m ay wca,'e hack aod I,mh "n,., the (" thway, o r m . y dan <liddenly aeros, the pa rh

Skate" arc ft O<Jum t u.,or. "f .harM · us< path •. Skato" cao ach ieve the ,ame .pcrd, a, b icycli"', hut 10~Hxp<rieneM , bten; cannot brako m sto p "" 'luickJ,' "" hicydim AI" " ,kate" occup,' a m uch

w ider travd pat h [hao bicydim, typ ic.II" u p to 5 ft. (1.5 m) wide, d ue to their neM to p m h lat<talJy "ith their leg. m m aioraio mo,'emco'.

Design In Uis

Shared -use patlu should havo • m io im um widt h of 10 ft. (3.0 m ), typically op<rating wi th o oe un marked o r marked lane in oach d im:t io o occupyiog h. lftho travel way, A wirkr pa,b rna,' be con udered

to allow fill "ider Iano, to acc"mmodare cooveoicot manou"<Iing aod ove mkiog where there are ,ignificant volumo. of b icycli"', pedestri an" aod "thor I"rh u"'" .

It i, not appropri lle io mmt c"'", [0 huild ,,(" rate ooe·"",,' path , 5 to 6 ft. (1.5 to 1.8 m) in wid[h. &p<, ioo« h.. ,hnWll the« pat h, wi ll <till frO<JU<ntly ho used fi,. two .""'y tr1ffic, eveo wh<n

regulatory ,igm are io p lace. AI"" the ""rrower p",'ed width doe, oot a llow fu r "fe aod com"nimt pa"iog ofo thor path uscn;, "'pcciall,' of " opp<d podomi1O'.

Traflic How "0 path, rna,' be impm,'ed by iodudiog arca> whe re path US<I< cao sto p. r",t , coogregate, aod "Kiali,.<. Thi, may reduce the frcq umcy of pode"'iao, and o ther pat h u=- <t"Pp iog io tho

""V<IM way of the path

Probleml with AdjlClnt Seplliltld Plthl (Sillepaths)

It i, frcquemly ."umed a separa ted paraHd pathway aloog 10 art<Iia l "'oct or h ighwa y will prov id e a fACility fm hi<ydi<ts that is ,up<rim to the ptovi,i"n ofoo·<trrct ""commodatioo,. W'b ilo a pa,alld

path may be ae"hctie .Jly appeal iog, and may « rve peJomian, weU, tli< US< of <irk....alks or paralld «("ratM path, for b icycle accommodatioo ercat<> tho r" II"wiog pmble m"

• 1h«< pa th, willop<l1to as . id owalk<. 10d will be used io both d im:t iom , d«pite , igo ing to the cootrary. Bicyd i>ts comiog linm the right will nO! ho oot icM by dt-i,'e" emergiog from or emcri og

e,."" m oct , and d riV<w.p. Sec Figure 14.19, Figu re 14 .,10, aod Figure 14 ·,n for d iagram. , hat , how the", I""mtial conAicts .

• Tra,'d io the dim:tion oppmite the Aow o( traflic i. particularly ha"".-do u, during hom , ofdarkn"" , beea u", hicyclists may bo blind ed by oocomiog motor vehide head1amp ' .

• At int<f«cti"m, d rivers will on t be lr",king for hiL)'dim , w ho w ill be tra,'<liog mueh (a"er thao p<d"'triam, to enter the cro~Iwalk aroa.

• A, approach« '0intoncctiom, parkM veh iele< in terfere with the vi,ihility " I' bicycli<ts to ro. d u",,,. AI" " at d [i,'<wa,~ , ight di<tao«. on , id<Walk, aod , idepath, a re ol1eo impairM by bu ildiogs,

p"'p<rty (enc<>, vegotatioo , aod o ther "hstructioo, .

• Sto ppod eros, strc<' mo tor ,'ehido traffic or veh id", exitiog ,irk <tree" or d riveways may block the sidepath or , id ew:tlk

• The", path> "'0 typi call,' n" t ,afe for higb<f"p<ed us<. Due to the ' p«d d iAeren t ial, conHicts hctwecn hicycli<ts and pod","iam arc com mo n. FixM ohirr" ,uch a, parkiog m<te", utility pob , .ign

1""'" b us shelrers and beneh«, tre<s, hydu n", and cr",,,.,lopod . idewalk "mrs ai,,,, 1")'" a hazard to b icycli, ,,.

• lho d",,,loprnc ot ofextromdy wid e , id<Walks m ,idepath , d"", 00< occe"arily uld to tbe "tety o( hic;'de .ravel. as wido , idewalks and path, will enmurage higher" p<ed bicycle liSC, magnifying tho

I" ><eotial for cooHic" at iote""cti"", and d ri,'C'Wa,~, and conAicts wirh pod«"iao, and fixed obiec".



o Man,' bicycli", will "'" ,he roadw.y im«ad "f rhe . id"",.Jk or . idep.>, h because ,hey have round ehe highwa,' 'n be "fer, more convonien', '" better m1inlainoJ. Bi<ydi'" u, ing ,he roadway = nf«n
,ubjo<.~ed '0har", men' by mn'"r;'",. whn fccl in all ca= bicydi'" ,hnuld he on ,he , ickpa,h or . idowalk in.Ilcad.

o On .,id"",alh. ,he", i, ,he I""m'iall<" bicydim 'n accidenlally ride otf ,he curb. I")~,ibly cau,ing. f.J1'" mlli,i,,,, wi,h mffic on ,ho ro1dway. ~'hile pathways may ",d uc< ,ho I"",ihility of . ucb
mlli,inn. by U>ing ,he ",commonded 5 ft . n. ~ m) "'p,ra,ion be'ween ,he palh And ,he roadwa," such pathways will " ill be vulnorable '0 moor of , ho ",her pmblem, li"oJ hore.

o Exporienc< has ,hnwn ehe u", of STOP nr YIELD ,ign, on ,idew.lksand p.>,hw.y' '0 reduce conHic<s at drive-wa,~ and er"" "ree" h" li"le- '" nn benefi,. Bicydi," will no ' comply wi ,h onre-,,,,,, able
""<ric<ion, on ,he-ir righ, of way, cspecially if rhe >diacon' madway h" no such Iimitarinm. Thi, rna,' aL,n breed di,re,pec< for <>lhor <r1lfic connol deviec-. ,hat are- far more iml"'ttan' lor tr.ffic safety.

O no <>c'l"ion '0,hi , reeommend"ion agaim ' ,id""..lk u'" j . in ,he CAse of a , id"",alk on • long bridge on . high.,peed to.d"..y wi,hout ,hou tdero-in ,hi, inli-cq lJ<:n' c.,e. bicyclo us<: "f ,he , idew.lk
m.y be mn,idered.

This de.." no' mean bicydi," will n<:Ver "-Ie , idew. lk.. In ""iden'ial.",a" ,id",,-.lk riding m.y boo done by young child",n who may no' h..", ,u fficien' <>perienec- to nde on "reelS. Wi,h lower bicyde
,peed, and lower mn'or vohide .pec-d,. I""en'i.l mnlJict<.", ,n",,,,,-h,, tcs",noJ-bu' "i ll <>i". However. i, i, inapprop,ille '0 ,ign or design.« the", facilitics,. bikeways. and signing or o,her 'ra ffic
mntrol deviccs ,hnuld n,,' encour.ge ,he u", nr'lJ<:h f:'cili,ics.

FIGURE 14-29 Sidol'a,h Inter""",ion C""Hkts-uf, Tum fwm Parallel Stree,

,-- - ,--== =---;-- - -,



FIGURE14-30. Sid0l'a,h Imo,=,;"" C"nHkts-Righ' Turn fmm Cm" Sm e'
,----,---===---,----------,

FI GURE 14-31 Sid0l'a,h In'e,seai"" Cn" Hicts- u ft Turn fmm Cm" Sit""
,--- - ,---== =---,---- - -----,

.' ''URl:1 OUR AlL R" " .,J ~"""'.

The AAS~m) GUIde/0' rm"lopmm' ofBicy<h Foci/i'i" comaim , sec'ion dealing . pecifically with , ho d o' ail, nf path"",,,' <!<sign .

Indf«:.m: n<.. ofDnic.. Y• • I n.<rstttion Con Hirts. Decades ofoh",rva,ion. of ro.ldway behavior io ,ho Uo ited SWe> h..'e coofirmed driye" of motor vehid.. wi ll , 1m,," , Iways "'" in • predi<nhlo

maoner at intersec'i"ns. D rive" h..", dc,,,, lopcd pattern' of vi,u , 1 >C>.nn ing that work best to in fo rm ,hem of P' >tential ly conHietiog tr,tfic mm",men". and the d o-;ign aod opewi"n nf the roadw:>y

' y"em serve t" reiof,,,o< this behavior with exp<riencr.

Figure 14.2<). Figure 14)0. and Figure 14·3! , hnw tho loca tio ns where drivers foG.I. thoir vi,i"n and attention when preparing to make enmm"n turn ing movemon". These figure . also doarly .how

the navel path-, "I' hi")",li"., on 'idepath, do not match up "",II with the mndi tioned and ingrained ",an n ing partern, . which can create ", ri" m conHic'-, and crashes when a h ioyd i" "suddenly" ap pea"

in tho d rive r', field nf vi,ion and path " f It.vel.



Note ,h1t . ight d i". nce. 3S common ly den ned in tr.lific engineering reforence•• doc. not typ icalJ,' come into p ia,' at these locations. 10 maoy case• • ,hese !<><:ations do oot h..-c o h,io", .ight obstructioo, •

...d • poteotially cooflictiog hicyclist cou ld be seco from .ome distance. Instead. the more critical "<sue is that tho d rive r Ius been condumned by tr.tlfic hchavior . nd , implo sell:p",",t"atioo to om look
io those directions. n-co if tho , ight di.ltaoce is clear (sec ChaNot 2 of thi , llmdbook fot • d iscu<sioo of H um.n Facto,,).

The approach ' f'Ced of bicydi", i, ""otbot ctitic.l factOt. A bicycli .It t",,-cliog at I S mph (24 km/h) cao cO\-n o\-Ct 100 fi. (30 m) in ooly S sec. Even if. dtivot ,,-cte to be ,-cry cooscieotiouo aod It~>k

io ,he d irection., n-om w hicb cooflicting b icycle ,,>llic might he "l'p"" lChing on a , idep.>th evory 10 sec. Ot so, , bicyclist could envot O'-Ct 200 ft. ((,() m ) io that 10 sec of time--goiog from nearly

unseen to d irectly ioro tbe dri,'er ', p.>tb. As. discu,sed in the Ii"t sect ion of thi , chapter. hicycli", havo ootabl,' d ifle reot of'Crat iog ch.,-utoristic , than f'Cdest ri. m , .nd c. noot sto p or turn iostaotly or

sec cooflict ing mm-cmeo" in ,he per iphory of their ,'i , ion

Sigm, markiogs, ""d other st.. ic d evices have ,o mctimes been iostalled in .ttempts to .len ro.d users a , id opat h c"""i og i> prosent , or ", ind uce dri,-c" to scan in d irections n-om which uoexpected

USC" , , uch as b icyclilt, 00 , id opat h,. m igb t be approachiog. Hown-cr. the behavioral cood itioniog i, typ ical1,' '0 st m og that ,rat ic d",i ces have no memiogful efloc..

For exam ple, some agooc io, h . ve installed warning , igns for , id epat h, based 00 the design of W lO,2 to W I 0 ·4 , igns used to warn of railroad cn",iog' 00 p.>ralld st reets ad jaceo t to the m adway. " ith •

hi<ycle pathw.y ' ymbol suhstituted for tho " il"",d track, I I""",'er, thero h", o",-.:r beeo • rigorous study to dotermioe whether these type, o f , ign' h . ve aoy moao ingful effect on dri,'er beh,,'ior ., these
lo<:atioo>, n; , igo, are likely oot to be dfO<.~ivo for ,he fo llowiog reaso ns:

• bicycli'" are much ,mallor t1un t",in<, aod bicycli,ts d" Oot h..'e oxtremely brigh t hoadlights ...d d oafeo ingl,' lo ud horns,

• the bu.siest at .g",do ",il crossings io tho United States typ icall,' !iCC approximately fSOt",in c",,,ings per day : evon • rehtivd,' quiet pathway willl ikcl,' have . gr<1ter number of "-'0": and

• if thore i, .n,' ,igni/lcaot ""in .nd motor t",ffic volume 1t a railm.>d grade cm~,iog, ,he <:r<ming i, «juipped wirh actuated flashing lights and gate .,-m, : , id ep.,h cro"ing> h..'C oei ther of these.

Agencics havo also used eoh...ced -,'i,ibility crm,walks or colored marki ngs in the cm ssiog arca to . trempt '0 make cro"iog or turni ng traffic ".ware· of ,he preseoce of the siJcp.th aod "f porent ially

cooflictiog t",ffic Ag.io, there :uc 0 0 st udie, th1t h..'C , hown an,' d fecti,'ene" or moaoingful behavior changes u nder U.S. condition,. and those types of Ol.lrking> h..'e not been fully effective in

F.urope. where puh, of thi, type arc m ore commoo. It ,hould al, o be ooted the Inte rim Approval i"ued by FlI'WJ\ for grceo.colored p.voment io bike lanes does oot extend to ,hi, applicat ion .

If , igo,. m.rkiog' . or other d",'ices of ,hese types . re imulled. ,hey "ill likc!,' creato an imp rcs, io o wirh path USC", road use" . and public agoocies that tho p resence of ,he devices ".o lves" the problem

with the , id opath _ when io f:'ct behavior p.trern, 1tC in alil ikdihood uochaogod. Thi, creates . , i' Ult io n where "liCty cao .ctwlly be dc.:roa.sed due to the disconnoet betweeo percci,-cd aod actual

clfcc tivoo cs-•.

The use of active traffic contml devices such a., , ign. lizatioo of . iJcp.th mm'Cffieot< may be moro clfcctivc io m itigat iog cooHicts: however. thi, could require , ignaliu rion of.lI co nflictiog traffic

mO\'croeo'-' , iocluding , ignal, fi" tho pathw, y .nd p rotected .,mly turning mm'emom• •cro" the pathw. y. , imila! to how !>il or light rail corridors .dj.cent to parallel st ree" io ci,ico arc IIT'lueotl,'

.ddrc..cJ. Thi, al, o a~,umes bi<yd i, ts wo uld comply with pathway , ign.liutioo , which rna,' not be, ,-,lid a" umpt ion based 00 obsetv:1tioo, io ,imilar 1000tioo, . n; u <c " f other active dev i<'CS , uch as

p=ivel,' ..enured rectangu lar rap id .fl,,-,h beacon, (RRFBs) to . Im d rivers of potentially conflictiog movoments has been proposed. but a! the time of writing of thi, HandbMk, n n cxf'Crimoo" h..·o

beeo attompred or evaluated '0 dcrermioe if ,hi, ",mid be dfecti,'C io red ucing conflicts.

PIIII Signing

Sign Si", ....1 Yi,ib iJity. Sigo , i" " 00 ,hared· usc patM arc ' Ol.llle r than ,he , ign< ,,-,ctl on other tran'l",mtion facilit ies. io acm nho<'C with the lower operating ,poed, for tho traffic on ,he m. How",'er•

• 11 , ign , m.iotaio tho ""ne ,hape, color. rcrroreflcct ivity. aod m her char.cteristics of the la rger ,ign> fouod 00 r03.dways. Scc Tahle ~B . I of tho 2(~1'1 MUTCD for , ign , ize, I,,, U IC nn path" Do oot usc

path. , ize , igo< 00 facilities open to mo torized t"'ffic. 00 ao~' f:' cil ity of'Cn to mo tor vehicle m ffic , , igo , ize, mus t w nfo rm '0 ,he m ioim um ,ize, listed in Part 2 of ,he 2()()<J M U TC D.

Scc Figure 9B·I of ,he 2(X)9 MUTCD 1<" m inim um mount ing heights m d latera l offsets for , ign. 00 , hared·usc path,. U ,i ng tho dimensions depi<~ed in I1gure 9B.] provides g<~'" vi, ihility 1<" bicycle

traffic, w hile p",viding adeq uate nffset. (herhead , igo, , hould be a m ioimum of 8 ft. (2.4 m) abovo patbway, in order '0pro,'idc ,ufficient clearance 1<" bicyclist>, m.intenance vehicle<. and mhor

I" >tential path users , , uch as «juestrim,.

The key coocept in u, iog Figure 9B ·I mo" clfoetivdy is to imagioe . "box," wh ich i, 8 ft. (2.4 m) u ll and 1 fi. (0 .6 m) wider th.n the t!>vded wa,' olthe parh o n each ,ide: keep . lI cocmaching fixed

object , . incl udi ng sign , . mmpletd,' o ut of that b<" . For ex.mple. in locations where there i, little or n" latera l d istance between tho t",,'e!cd way and .n ad jaceot cootiounu.s "'t.rining wall or fooce, a

,igo paoel mo uoted at ,he typ ic"] 4 ft. (1 .2 m ) m ioimu m height may cncr03.ch io to ,be t!>vd ed w,,'. 10 th"", ca<e>, it is best to mouo t the , ig o at an 8/l. (1.4 m) mo uo tiog height to en,u re clearmce.

even though the , ign mighr not typicalt,' be <on>id<:red an ",'emead sigo .

Regul. tory Sign• . STOP and YIELD w ntrol, rna,' pme pmblcro, for bicycli, ts. BiL)'c1im , d ue to thoir d esire tn m.intain momoo tum. are ofteo reluct.nt to stop or , low un necessari ly. Unfortunatd".

STOP md YIELD , ign ,inhtio n, 1tC a major c.use "f bi<jde.motnr vehicle colli,ions. lhcrcfore , pathway intersec,ioo, , ho uld be d o, igoed io a mao oer thar m ioim ize, ,he need for b icycli'" to stop.

Sec tho section later io thi, chapter ft" tho u <c of STOP and )lUD coorrol .. par h-"",dw.y imersc<:tioos,



\'('here moWr vehicle lratfie i, prohihited, the R5-3 NO MOTOR VEHICLES .ign m.y he used, IlnWC'o'Cf, thi••hould he . upplemented with pothway de.ign features ,lu, discourage mntor vebtcle
intru .ion. Bollard. , 1"''''' 1"'1es, nr o,her physical "b"'ucriom pl.ced within the lr",'Cled wa,' of . path create , p"rsi"en' fixcd>ohjcet cra.h ri,k '0 path "",rs. Even if the 1"''' or "',Hard i. marked,
delinc,red, or re~cetorized, there i. "ill a ri,k nf, crash due to striking rhe end "f. handleh" while passiog or to an" thef pa,h u",r obscuriog the view of ,he oh"ade uo,il it i. too 1.« to avo id a wL,h,
, uch .., when nne bicydi" i. doscly ",lIowiog m",her. In .dditioo. they rna,' he iodfc<:rive .pio" many commoo types of ioumioo , as man,' mntorized vehicles m d devices such .., mn'orcyeh .od
oarrower ATVs can manemer .round Of he,wcco "',Hards. placiog "',liard. ''''' do", together e.o restrict adult tri<yeb or hicycles " i, h 'raile" [rom accessing ' path. FH\l'A advi."" again" ,he u", of

holl.n:h or , imi l" ohmu<~iom unle&, ,here is d,X"umen,ed evidence ,he risk of cra-,hes or injury fmm motor vehicle intru,ion "u<Weigh, ,he p"rsi"en' er..,h ri.k of ,he "',Hard it",lf,ll

Some Uearmen" that rna,' lessen ,he likelihood "I' inlrm ion b,' unau,horizcd vehides without , he u'" of 1"'''' or "" Il.rd.indude:

• designing , he parhw.yentrance '" i, does no' rcscmhle or i. not mi"ak<n for a ro.dway nr driveway: '"
• •plilting the path in'o 'wo .maller path. a minimum 01' 5 ft. (15 m) wide in the ,icini<j-' of ,he en'rance, miog.llmh median "i,h land",aping.

R9· ; . igns rna,' he used at ~Ka,ion.. where ,he e""sing ofa "reer by bicyclis" i, controlled by pedes' rian sign.l indica, ions, . ueh .., a' tbe interseerinn of. ,lured·"", path wi,h a "reer. W'here i, is not
intended [,,, hi<-yclis" '0 he controlled by pede"rim .ign.1 indications. , uch ,. when ,he palhway i. controlled exclusivel,' hy a ua ndard . ign. 1indication , ,he R10·24 or RI 0·26 sign nuy he used.

The R9·(, . ign m.y be med where. hi<yeli" is lC<l uired '0 eroos or sh>Ie . ["cili'y used by pedemim• •nd the hicydi" is lC<luired '0 yield to pedestri.n•. O n paths wi,h he>vy volumes ofbicyde .nd
pedesuian tr. /fu:, i, m.,' he desirable to define speeifie .rea., on ,he parI. fo r caeh mode of lra>·d using nurkingo; or o, her form. "f "'pa"'inn. The R9·7 . ign i. used in the", loca, i"m " , deline ,he pmper
H",·d pal\,,; fur each mode of tr",·d .

The R9· ; , R9.6, .nd R9-7 -,igns "'ould no' he used '0 encourage bicyde " avel on sidewalks. fu noted e-arlie<, , idewalks arc. 1m ..fe and mnvenien' location for bicyde 'ra,'d. In the", c."", it i,
recommended hicycli ," he accomrnndared nil. the roadw." ming. shared roadway or bik< lane.

It i. 'ypically no' ",h-i.,hle '0 install regulatory ,igns lC<l uesting bi<ycli'" di, moun' and walk ,heir bicycles, especially in loca,inns where ,he pathway wid, h i, re'trieted or ,ight di"mce i.limi,ed. W'hen
prople are walking hicycles, ,hey are occupying nearly twice as much pathwa,' wid,h as ,hey would he if , hey were riding, and >Ie hampe-red in mancuverahiliry due '0 the requirement to push . nd <leer
,he hicycle while walking. Sign. of ,hi, rypc rypie.Il" <cc , very low compliance fa'e, .nd . moving bicycli" unexpeetedly encounrering. per"", walking. bike could resul, in a ",riou-, cmh.

Some- . ge-ncie-, h",'C imtallcd .peed limi, (R2.1 ) ,ign, on pathways to uy '0 manage bicydi" ,peed., typi<-aIly where ,he-re is a d'Kumeoted hi<rory of coo ~ ic" bcrW<'Cn differe-nt u",r m"des. Howe-ver,
,he . ign• .Inne-m. y no' he e-tfcctive- in ehmging lr",'CI .peed" as most bicycb are not equipped with ,peedomcrers, and <orne hi<yeli," m.y no' he able t" accu",dy judge or moni tor their ,peed.

Other rcgula,o'Y signs from Chapler 2B of ,he- 201r) MUTCD may he used on pa,h. .., nccdcd. Sign . ize, lor pa,h, , hould he appropria' ciy reduced fmm ,he- . landard m.dway size, but ,hould not he
,mailer th.n compa.rahle , i= listed in Table 9B· I of the- 2009 M UTC D.

warni ng Sign.. Turn and Curve- warning . ign, ('110'1 .1 ,hroogh '110' 1.7) .re used in advance of locatiom where change< in pa,h alignmen' may no' he rc-aclily apparen' , or where horizontal alignme-nt
d"c. no' meet acce-pred de<ign criteria. In'er=tion warning , igns ('110'2 .1 ,hmugh '110'2 . ; ) >Ie used in advance "I' location. whe", intersecting facili,ies rna,' in'roduce un"" pee,ed en'ering and e",..ing
rratfic. or where ,here- i, limited sight distance .pproaching ,he i,,'e-.-.ce,ion. 1hc u'" of '110'2 ",rie< ,igm i, not limited ,oldy'" madway inle=ction" inte-rsceri"ns of p.rh, wi,h o, her 1"'-'1., m. y henelit
[rom , be u'" ofthesc- , ig".,

'110'8_10 Bicycle Surface C",di,ion ,igns may he u.sed in localion. whe-re pathway pa>'Cmem rna,' occ.,ionally he , lippery duc '0 waler, loca,ion , thaI may accumulale debri. or I ,~"e- sand , ha' cmnm he
addre&sc-d I.,' mainte-nance-, or pbysic,1 [<-ature, ,I... m.y inherendy he , lippery .. times , uch ,. meW bfidge decks. "ccl pl"e<, expansion join", or diagonal railrO.ld tracks. Supplemental plaqUe<
('110'8. 101') may he used wi,h the ws.to to speeifical!,' define , he mndition of concern.

BUMP (~r8_1) , DIP ('110'8.2) . and PAVEMENT ENDS ('110'8..3) , ign, may also he ",-sed on , harcd· u", path,. W'hen ,he", conditions do occur, it i, more appmpri. te ,,, me , he <landard warning . ign
,han, '110'8_10 with plaquc.

O n approache, to !>ilmad e"",ingo; of path., Ralroad Advance- Warning ('110'10_1) and Railroad Crocbuck (R[ 5·1 ) . ign. should he msralled a., ,h'lWn in Chap'er 80 of ,he 2U09 M UTC D (no'e thi,
infurmarion wa., moved ,,, rau 8 in ,he zocv edition of the 200') ".fUTCD). If ,he m",ing i. " an angle, a Skewed Crm,i ng ('110' 10_12) sign rna,' ako he used. It may al,o he- aelvisahle '0 .di"'-" , he
alignme-nt of the pa,h such ,har . ppmaching traim will he ,'i.ihle in fron' of pa,h u",,,, hut such alignmen' change, , hould no' he haza rdou. in and of ,hem",lves, i.e-.. imoh'C hairp in curve> or phy,ica l
barricr, which canno' he e.., il" 'I"'tted ()f naviga,ed.

'1107 series hill and grade- ,igns may he ,,-,cd on pathway, where- a d'lWngr:ulc- e>n atfcet bicydi" opemion, .uch a< a long downgrade or an underpas. " i,h. , hott, yrt "cep, grade. In many cases, ,he- hill
may he ,,,If.<Vide-nt, and no signs may he nc-c-dcd. Bur if a grade i. nor fully vi.ihle due to change. in horizontal.lignmenr , or hc-come> "ccper in , location , ha' mighl no' he ""pec,ed, hill , igning may
he henelicial. Hil! , igning is 11.,,' typically ncce-&,.ry at upgrade,.



O ther warning . igns from Put 2C of the 2U09 MUTCD m . y he used 0 0 path, .., needed. A, noeed .lx,,"e, . ign . i",. for I" ,h • should he Appmpri.,dy reduced fmm the "aodard m..JwAY . i"" b ut

.hould oot he , mailer ,han comparable . i",. l;"ed io Tahle '.lB· ] of ,he 20()') l"IUTCD. A, a general ru le, m o" " and.ud di.mond •.hape warning . igns adapted for me on path••hould h.ve .. stand.ud
,i", of 18 in. x 18 in. (450 x 4;() mm) as me..",red . long the , ign edge.

FIGURE '14-32 . Advan~c Watning Sign Ii" Pa,h -Roadway [nte t ICt t i" n

Moon Valley Path

W11-15

W1 6-8p
(optional)

"lhe re i. no rahle corre.ponding to Table 2C-4 of the 200<) M UTC D fo r advonco pl1<1:moo' dist.mco I'm wuoing , ign . on . hared·u"" I"th" '0 eogioeeriog judgmoot , hould he used to dererrmne the

optimum loc" ion, [akiog ioto acrou nt d o. ign .md oper>ting ,peed, and ade<jwte ,ight d i"ancc. 00 most , h . red·u SC' p."h, w ith a design or operating ,peed of 15 to 20 m ph (24 to .U km/h), •

minimum advoncc p lacemo", d i"ancc of ] O() fro (30 m) i, appmpriato. 00 path. with higher d«ign or operating .peed., loogor di,uoce. may he uscd. 1-1["""0>'01. wAmiog , ign . , hould oo[ he ploced ton

f,,, in ad,..ncc, 1.5 I",h usc,. rna,' forgot about the " ..miog d uo to dimaetioo. , especially in bu.y oper.. ing env iroo moo".

Guid e Sign.. Guide Aod route , igniog a• •hown io Chapter 9 B of the 200') MUTCD and di",,,,sed earlier io thi, chaptor . ho uld he used whcr<: Appmpriato [0 imploment a co mpn:hemive '}"<om of

,igoing providing mute guidance, distance, and desti""tion iol,,,matioo to I"' th USC". for o",mpic. guide ,ign. 00 path . CAOshow d irect io o. aod distances to tmm. , p ark.<, populatioo centers, laodmark.,

Aod other destinations o f in terest to bi')'de [,",-.:le". "-Iumhered or dCligrutro romo, em provido a cootinuo,," t",vd path for cyclist . to a vorioty of d estio" io o, ., the loe.!. regiooal, statewide. or
o.,iooal b-.:l.

Tho 200<) MUTCD now incorporates hicyde--,izod ,-.:"ion. of D 10 !Cries reference location (milepost) sigo . that an: YCry suitable for u"" along shared-use pAth•. These can he very =ful for prm'iding

ioformation to I"th USCTS 00 di,uoce "",-.:led and d cltances [0 ""'t inatioo•. 1hoy CAn al, o he ,-.:ry uscfulfi" maio<ooance and ope"'tioo of the I"' th by providiog demled loc.,ion io fo rma tio n for I"[h

f01<"'es, and fi" omergency response to ioc ideots alo og . p.,h by f.ci litating dot ailed location infomution which rna,' no t he avaib b le through coovootiooal means, cspeeiaU,' to path u""" oot fami liar

with the arco. Due to the 1,""cr ,peed. of I" ,h uson. it may he. g<x>d idea to u"" in termedia te rd orcncc focation .,igo . at shoner 'p1Cings . An .gen,), could u"" rhese at 0.2 mi lo (..l k) interval.> ltaggorcd

, uch that the , igns on the ioc reasing.d irect io o ude are piKed., eYeo decimAl miles (0.2, OA , ote.) and . igns on the d eere..,iog.direction ude are pf.ccd a t odd d ecimal m iles (0.\ , 0..1. etc.). Thu would

ha\-': tho effect of providiog locatioo iofi"matioo at a 0.\ mile ( \ (,(J m) , p.lCiog bur at reduced cost.



P:uh· In'e""etion Sign>. A, inte""" in", nf roadways and ,har<d·u"" path., in lncation, that aro no' 11 or adiacon, tn roadway.roadway in« r>ection, . , igning ,hould fnllnw the genor.l ex.a mpto nf Figu",
?B·7 of ,ho 100? MUTeD. Bie-ycle Warni"g (~rll . l) nr Combmed Bi'-"ck/P<dostria" (WII .15) , ign' nul' be used nn the rmdwa,' applThlC!= in advan« nf locanons where ern"ings by bicyclist>
and o,hor pllh u""" nul' no' b<- <>:pcct<d 1" , driY<". (&< I'iguro 14· n.) Hnw",.. r, warning <ign, ,bould no' b<- nveeus<d. ,u,-b as i"'talling warning , ign, a' "'''cy in«=ion along a patbway. sucb "
= n in Figur< 14·4.

Orher W I I ""rio. sign" , ign<,ba' ccmbme .,,'mbok or mul ' iple W I I warning . igm for diffcr-om modo, in a ,inglo l<>earion should no' be ",e<!. duo '0 ,he p')~,ibi l i'y of dnvers mi,undo"tanding
non"and.ard or mulriple " 'mbol,, and ,ho potootiall,,, dilu' ing tbe warniog ""'~"go by ovorloading tbe driY<r wi, h '00 many , ,'mbo l, or , ign 'ypo,

A, pllh.roadway iotor=,in"" priority ,bould oot automatically b<- ,....igo<d to ,ho roadway. A oumkr of !'aero" ,bould k coo,idcr<d io do'<rrnioiog priori'y, iocluding volumo aod 'ypo of us<n 00

,ho patb . ",tume of 'raflic on ,he iot<r= tiog roadway, a\-ailablo sigh' di"anco, and o,hor fac,o", At ao iotors<eri"o betwc<o a high...,lume pa,h aod a I"w·volumo stre<t, it may b<- m".' officiont '0
h..,o the roadway yid d 'n tho pa,hway, or ""I' for tho pathway if , igh, di"an« doo> not allow for yid d con' rol. In addition, mu' ind,' placiog ""I' nr yid d control on tho pathwa,' will t;l'ic..tly oot
provon, IT...h", and coofli<~. at pa,h.roadway io,or=,in",. as bicyd i" complianco with in.>.ppropriato " op control, 11 p.lth.roadwa,' intor= tion, i> poor.

FIGURE 14-33 ['-ath-roadway lmct>ttti"n-YIELD Co",rol Fot Roadwayr-======---==---,
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FIGURE14-34 Pa,h-roadway Ime'<ecti"n_STOP C,nlf"l For R"adw. y
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ObserYa,ion Ius no'ed that bicycli ," oflen trcat STOP , igm '"' YIELD , ign< >t thcs<: [,,,,,,ion<. .lowing. SGlnning for mnflic'ing ,,,tfic . and then procccJing if no conflicting tratfic is dctected . Thi, can
S<fYe '0 induce 1 I"'tlcm ofbeh,,'ior tlut can .....ulr in of>Cr:Hiona[ problems " location> where unexpeered conflict, do ac' ually warrm' a full " op prior ' 0 en'ering the inte"ee,ion. Yield control (ei,her
f,,, ,he roadwa,' or pa,h....a,') c. n be 10 dfoct;ye and etficicn, '='1000' ''' i, encourage, . ppropriate <Clnning beh.yior wi,bou' unneeded re<trietinn (or routine di",bedienee).

_ ___• _ _ "' ........"""<;0

,

~ [J ~ ,, ,
•_ 0

!l II " ..."" ....
0• I

< • . 0

SOU RCE. Ro<t...d Muow
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1ho dctermin.tion of intersoction . iglu di,u ne< i• • basic step in d~ormining ,hc . ppmrri>tc b 'd of eon'roI a' ~ I",h."",dw. y intersoetion. 1ho dct.ilod proeedurn . nd ctleulation. 1'", d~orm ining

'ight di,u ne<, h"wevcr, , re b<yo nd tho >COf"' of ,hi, f/mtdbooi<. R<>.k rs .re directed '0 tho moo' reccnt oclition of tho A'l.S1ITO Po/icy 011 (uolllm -;c & i"" of f/igh",ay, a,td S"",,, for dctermining
.pp""ch ' iglll di"ane< for rn.ul"",ys, ,nd ,ho mo" teeon' edi'ion of ,ho AASHTO G"ide for d~ De,,,loplllml ofBicyck Fan/i'i" for do«rmining ~ppmaeh . igh' di,une< 1<" I"lhw~ys .

Once ,Il< I"th -m,d"",,' in'orsecti"n has b<.:n "",luated ~nd • doci'ion made on typ< of m n'roI . Figur<s 14_33 lhmugh 14_36 m.y be consulred for oxample" of ' igning ~nd marking for each typ< of
control . These ~gu,", >ro goneral in n>luro, and ",hor d""ie<' m,,' , 1", b< uscful or ,,:commmdod d<f"'nding on eondi'ions.

It e,n b< very u",fu} to pluo m oot n.mo ' ign' at path.mad"",y imer"'Clion' to inlotm path uscrsof in'orsc<:'ing ,,!<'Ct>. and >l.'" '0 inh"m bicyclist, ~nd ",hers on ,ho madw.y of ,he prcsene< ~nd n.me
of ,he palh. 1hcs< 'igns c.n b< moun'od ab.,,'o STOP or YIELD ' ign' at ,he imorsoction, '" placod in ~dv,ne< of ,ho in'er",,-~ion.

Mllting 01 Piths

!I.-1arking< arc "-,,,d on ,h" od·""o p.,h, f"r. vane'y of purpose>. !l.hrking' can warn of obstructions and obstacles. •,h'i", u",rs "I' 'w,,"w.y ' ravd and loeati"n< whore pa~, ing i, ['<-rmined or prohibited.
and provido guidane<, <sp«:i, lly " nigh!.

Marking Maurial,. A, n",ed d'<whm' in thi' eh. p'er, marking maleri.l, ",ed on path, .hould I"""~' high ,kid re,i,une< and wet,w<athor tr.etion where praeticablo. EI"'xy, ,hmn"plastie. •nd o,her
high-dur.hiliry m.rking matori. l, m,y b< med on path, th .. oncoumer he.vy usc ot 1i-<CJum, ,no" p lowing. white ,undard mlfic pain!> ouy ['<-rfotm qui'o wdl on parh, ,ha' oro n,,' he»'i ly mllicked
'" plowed. Marking< "n ,h...ed-use path., , h. lI be renorefiecnve. 500 ,ho earher ='ion of ,hi, ehaplor. ' ~1a tking' f"r Bi"ydi"': lot more infOlmlli"n.

Ceneeehne Marking. Cenre r hne m.rking m.y b<. userul ch.an nd izing dcvie< for ,hared_lL" p.,h, . •nd m.y .1", prnvido I"rhw. y alignmm ' guid,anee inf"'IIl.ui"n in ar"", wi' n curyilin<ar ,Iignmen"
or numomuo in'ors<c'i ng , idowalh or pa,h, . In addi'ion, eemorlino marking"re u>eful in I"carion, wi,h r<strieted ' igh' di" aoc<s. . .. 'h"}" ouy hdp in channdizing oppn<ing tr.llie ~"w, . nd red uce
tho I""m'i>l lor h<ad ·on con~ie!> C.entorlino m>rking-'ouy b< eon,inuo"" >l"ng tho Im gth of a pa,hw.y. or iruulled only in ' f"'eihc loeali"'" whore onginooring iudgmm ' indie>!" a cm'odino m.y
b< b<ndicial.



0pl""'ing t,,/lic Hm,~ should , I"",p he channehzed in ehe ,und"d m.mncr I,,, Nonb Amcric,n " ,lIic, i.c.. wit h oncoming trallic to tbc IJ.r Ictt, and u me·dir« tion tr,lIic to the right. Exception' to

tbi' practice m,y he confu.'ing to bicyclist< , nd nther patb u",,, who >te m nditioned thrnugh )'C"'" ofexperience to kceping to tbe right, ""d may re,ult in ~ere mnHict> m d colli'inm.

Cenrerlme marking tbat "'r=>!es npp<"ing dir«tiom of I"thway trallic ,h..!1 he ycllnw. Srmdards I,,, centerline m.Irking' on p"h, rna,' he found in Secti"n ')<:'03 and Figure 9C2 of the 1009
MUT<D. The """ pmem' u-,ed , re , nonn..J,,,idth 'i ngle hroken line wit h, 3 ft. (O.9 m) mi re , nd , 9 ft. (2.7 m) PI" ,nd , norm..J ·width ' ingle ,o lid line. In m",t I"catio"" the broken line shnuld
he used, " there will typically he adequate ' ight distance fnr J'1-"ing m, ncu,,,,,. Solid centerline marking< m.y he "'cd whcre there arc restriction' in 'igh' di,unce, or where ,ddcd crnplu'i ' lor ,uying
on the correct , ide of tbe p"h"",' rna,' he u",lUJ. mch "-' . pproaching a ,barp curve nr intersecti"n , m entering.n underl"" or tunnd . I/ow,,'cr, ,n lid cen'erline m.Irking< slu>uld nnt he ''''crused, thi'
can c"",te di'mpeet lor ,olid m.ukiog< which could temlt in p<~" hcluvior >! Inc>!inn. where ",lid m.Irking< are "'cd '0denote ' more-critical operation"! problem.

Edgcl in~ Morking. Edgdine m>.rking< m.Iy he useful ch.nnelizing devices nn .hared·usc path, in 'reciJic loc"i""' , In ' manoer ,imihr to edgdine, on n»d"",y' , edgdine m."king< on I"thwap c,n

prm-ide ",;eful..Jignment gui.L.o«, ,uch as whe re apr""ching intor>«tinn. on paths tlu, h..-c . ignihc. m " , vd volume 1t night, or where the ,lignment of the path ""y he uncbr, , uch .. tr..-c"ing
,n open p..-ed .re. or 1'1=. Edgdi ne markings m,y a!.,,) he used to design.te' specilic are>. for pedestri.n uavel (= .ddition,1 inform>!ion Mow). Edgd ine marking-s on path, sh"uld he. nnrm..!·
width ,olid white line.

In.er:>«.ion Muking. O n pathw.y , ppmachcs to int=~ioru , m.,king' 'uch .. "01' hnes and word legend. m,y he used .. appropriate h,sed on enginCt'riog judgment. Sec Figure 9B--7 of the 100<)
MUT,D f"r one ex,mple.

C"",wal l, .hould he conadered . t shared-use pa,h ",,,,ing' in accordance with Section 3B.18 "I' the lOO') MUTCD, .ince pede" riam , re expected to ",sc shared.use path. , and m.y he served he" h,'
, marked cro..walk. flowe,'cr, in . numher of jurisdictin"" bicycli'" .re lep IIy f("bidden Ii-om "" ing c",,,w.l l,, or must ",e "os,walk. in • pedestri.m m.nner, ie.. b,' t""'ding " pedestri,o .peed., or
b,' di.mount ing and walking. In tbese Incation', it may he d",ir..ble to include . d...,hed or unmarked ",,,.ing are>. lor bicycli.t>outside the m",walk.

Iln,,~er, tbe presence of. c",,,,,,.lk i, no gu.u:mtcc drive,. will yield to path usc,. ero,,,ing the roadw.y, ,,-cn if . high.visibility mmwalk i, used. Where . path mmes . two·lane ro..dw.y witb an
operating ,peed of 40 mph (M km/h) or Ie" , , m.ukcd cr<",,,,..Jk with ,und.",l w..rniog . ign' rna,' perfonn acceptably. The me of . high ,vis ibility cru""'i, lk m" king pattern can imptm-c vi' ibility of

tbe ero"walk . nd inere,,, detce'ion time by drive,. on the roadway..!'! On m«t< with""" or more lanes in eacb directi" n, • "i",d medi.n with a rd uge .,ea may he henehcial in allowing I"th "''''' to
m.ke • """·. ...ge ",,,, ing. Whore ' r "h intersect. with . highor.v"lnmc " reel with mul tiple hnes in e.Kh direction, drive,. m.,' he unlikd,' to yidd to path ",crs unb., ",me type of . ctive t", /lic

control device i, u"d:' 7 Sec • u ter "'ction of thi' ch.pter f(" more inf"rm..tion on the me "I' .ign..J. or " tber ,etive de"ice< on bikeway"

A common type of m,-,h 1t path.ro.dw.y inter=~i",,-,or cro"w.lb i. the "multiple-thre" " cra,h, where a dri,'er in one I""e yield. '0. c"".ing path ""er, but in d"ing '0 oh" ruct. of the ,iew of the
""" ing p..th ",er fmm t", /lic in Mj, cent Ian" , who then may hil to yield . "d collide with the c"".ing path uscr "-' he or sho enter> the travd path "f ,he non.,'iddiog ,-chicle. To mitipte thi' 'ype of
c=h" <top line or yield line .I"ng " i th RI .; "'ri", ' igns m.y he placed zo to sn ft. (6 to 15 m) upstre, m of the crosswalk in accordance with Section 3B.16 of the 200<) !l.HJTCD, and as depicted in
Figure .lB·1 7 ofthe l(~)~ MUTe D,

Symbol and WOrd Marking<. Symhol and word m..king> may he used on shared-usepath, to denore ar"" mrended f<" bicycli.s< and pedcstri.m t",vd , to denore directionality where cenrerhne marking,
>te u"d , ,nd tn .d,'i", of other mnditi"n••nd . itw.,i""" . ,uch •• in M,..nce of.n intersecti"n or rail",.d crossing.

Bic;-cle . ymho l . nd . rrow marking, used on ,h.red·u,cJ I"th. typically conform to bicycle ,ymbol' . nd . rrow, in Figure 9C•.1 of the 200') MLJrCD. Word markiog. in bike Im« .hould contorm to
the donpted d"'igm ,hown in ' be MLJrCD and S",nd.ml ffigh" ,'-Y j;j;ns b<~)k, with the . ize reduced .. app"'pri1te to ht the f.cility. Sec the c-.uli" ""ion of thi.' ch..ptcr dealing " ith "Marking. for
Bi'-)'eli"" for mnre inl'" m..tion on d"'ign dotail, for m>.tkiogs on bikew, Y"

Marking for Ped~..ri. nlBicr cle Channeli....tion . On pathwap with high bicycle .nd pedestri..n ""lumc', and wbere pa,hw..y widtb is .deqw.,e to do <D, typic..Jly 14 ft. (43 m) or grc-..ter, , «par..te
ped"tri"" . rea m.y he m..ked on the P..hw.y to " ne , ide (= Figuro 14·37). Tha should he delineated with , 'inglo ,olid white edgdine. R9·7 , ign. lOd ryrnbol.nd word m.rking. may..J", he used
to da ritY th.., ,he m.IrkcJ arc, i. for rwO'''''y pedemian "'c. I/ow,,'cr, experience h,. indicated .uch chaonelizati"n m.y not have . high dcgrCt' "rcnmrli..nce " i th"u' enforcemen' .

\Vhere a pedemim,,,,,, i, provided, the re maining part of the p..thwa,' width imended for bicycle. and other wh«led USC" .ho uld he ,u/licientl,' wide I'm """""y t"" -cl. A pathw.y ,hould om he
di'idcd in a maoncr ,uch ,h.. the 'p.ce lor wh«led "''' r> i. only " ide enough lor "ne·w,,' t",vd. '..cn'erline m..king< on the non.pedo,tri, n pan of the pathw..y, ..Jong wi,h bic;-.:le . ,'mb<,I. ,nd
dir«tional ..ruw. , m..y he ",,,ful in clearly denoting expected tr,vd path, for different type' of ""n.

Engin«ring judgment sh"u ld he used in determining which ,ide of the p..hway i• •ppropriate for tbe ped"'trim ..ea. On , path m ,-cling along • lake or ",her <cenic ,rca, the pedestrim ,rea i, typic..Jly
pI.u:ed on the , ide do,," to ,he «<nic aroa, a> this i. the . ide to which pede"'i..n••re mt"t likely '0he .ttracted.



FIGURE 14-37. Eumf,le <I f M"kings fi" a Pede;,rian Aka on a Shared-U'e Path
,-------.,.,--------,

FI GURE 14-38 Example of Mode-Sped/,,' Signing for Sera""e Pa,hway;
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In ,,,me ar"'lS, ,ho provi,i"n nf physially sq=0l0 pa'h, tt" pede" ria" and hicyclo (and ocher wh<ded.u>cr) m,Tl nul' be advi""hlo (= figu re 14·~S). ~'horo ,hos< pa,h. connoe', merge. "r divorge
from ono an",hor, word and .ymbol marking> rruy be used '0 clarifY which uS<! types are expected or mrended '0 u-'o each path. Mode.•pecific ' igm (D 1I .h 'hrough Dll .4 ) and mode pmhihi'i"n
'igm (R5.(,. R9·j . R9· 13. R9.14) may at", b< used to coovey ioformation 00 modo u>c and prohibi'ion.

Ob..ruetion Marki og•. lhc", rna,' b< ob",u,~i"m within ,ho ' ",vdcd way of . ,ham:l·u", I"',h ,ha' rruy cre1l0 c",.h risks fnr hicyd i"'. lhc", oh" ruc,i"m .hould he marked wi,h staodard obiro:
m.rh" m r<1ro",fl<etoriz<d rrutori:.J '0 md,c thorn co"'picu"w; to hicydi.".

As ootod om ior. 1"''''' boUard." aod ",hor fixed objoe" aro ",me,im<s pfa«d in ' ho travclod w.y of ,h. m:I·u-,o pa,b•. os'emihly to prohibi' mo'"r ",hick iotrusion. Tho'" obs' ruc'ions .houfd no' he
used uoles., rhe nsk "f intru.ion by a mo'", vehicle ou",righ. tho c",-,h ri,k pr= mcd b,' rhe presence of rhe r>bstructioo . Orher d<sigo treatm<n" , .uch •• ,hon bndscap<d modi.", at inte"oe,i"",
with ro.dways, rruy be more erlecnve . nd less inconvooioo' to hicyclo ,..vel, and wilt fikely h..-.: lower c""h nsks.



If PO'" or bollard, m"-' t be used. tho", P"''' , ho uld oith<r 1,..." rctrordlerto riz.cd materi.1 or ohject marko" imtall<d "-, ' Uted io S<ctioo 98.26 of the 2009 M LJrC D, aod pa""moor m.ukiog "-, , howo

io Figure 9C.g of the 2(X19 M LJrC D ,hould be used. If u=!. PO'" or bollard , should divido ,he width -r, pa ,h io'o 10 <\'00 n u mber oflanos. ,ince tho d irectioo..Jity -r, ceo ter 'lea i, uoddiocd, aod

iocr"",,,, the likelihood of hoad..,n colli, i"",. (:"ororlino stripiog rna,' be hclpful 00 the appm ach", to PO'" or b"IIAnh to indicAte the direction io w hich tr>lIic i. to trooT! in each lane.

Markinll" at Path ·Railroad ero..ing•• ~'heI< a pathwa,' 00 an iodepeodoot alignment c rm sc> a railro.ul. markiog' AI< '}-pically ,,-,od io advmc< of ,he c"",iog aod at the erm.iog locAtioo . C hAp ' er

HD of tho 2009 !I..JLJrCD diocus,o. tra llic cootrol d<\,ces 1[ path .railroad m",ings. aod figu ", SD· ] depict. exaro ples of , igoing md rTUrkiOgs at a path .railroad cro"iog. If a <Wiog gate i, used at a
path _t1ilroad m,~,iog, it , hould be rctrordlocw riz.cd or m arked "ith ohject markm.

Dthlf Devices

O thct trallic control d~'i ices may be ,,-,od 00 shared· u", pa[ hway', m ch " com",ntinnal t raffic , igoak pe""'trian h,-brid beacoo. (PIIBs). or RRfB•. for mote ioform>ti[m 00 tho u '" " f . ignal, on

hikow.y>, "'" tho lollmviog ,octinn of thi, ch.pter.

TRAFFIC SIGNALS AND BICYCLES
Bicydi"', hke all oeher road ,,-<on. :lIT aifcc ted by tt1l1ic , ign . 1s. In man,' G I' O'. biqdist. usc trallic , ignal. io ehe "'''''' maon~r '-' oeher vehicles. Lec-cnnfidem biqdim and child hicyclist, m.,' u'"

, igoal. io a ped"'t rian manocr. w..Jkiog or ridiog io cr""walks. But in oith<r C"-'< , [I><te aI< ,n mo circumstmc<. io which . pecial ca", should be ukon to prnperly add te" [I>< oo<d. of hi'-)'c1i'" at

,igo..Jiz.cd ior<r= io m .

FIGURE14- 3 9 Exam p!o of Dc[ee"" ?\-htking Symbol and Sign
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Bicyl:le Detectioo

D<tcetioo at trallic . ignal., i. of cri ,ical impnrraoc~ for hicydi," , For n ampk if a bicydist opet1ting in a oormal. lAwful manner appmachod a fu lly or ",mi ·actuated ,igo.ll. .od could no t be d <tceted

hy tho c:<istiog intersect io o oquipment , [hal bi'-)'Clist m . y oowr recoi"" a g=n indication or be prop<rly ",rvod hy thar intersection, 10 the", c"-sc>, it could be >rguod tho ioterKCtinn i. malfunctioniog.

10 my ca",. tho fru",a t io o md dday d uo to ,he .igoal'. failu", [0 detect =d chaogo may IOmp[ tho hi'-)'Clist ro d i,obey tho .ign.l-which will ca,,-,o operAtional and safcry pmblom" o.peciAIl" if ir

bemm", • h . hit. Secri"o 9D.Ol of the 2( 1)') MUTeD "'quite, agooc ios to rt'Viow and ad imt ,igoal ""tua,ioo on hik<v".y' ro comidor the n<ed, of bicyclist•.

Thoro no two maior 'J'r<' "f hi'-)'Clc de'cetion-->orivc and pa"ivc.

Acti... d rt«tioo requires tho h icyd i" to perform a specific aorio n in ",d <r to be dOlcered 1t • • ignaL the mo" frequon tly ,,-,<d mcthod of activo dorectioo is to plxo. pedC'mian .typ< pm hh uttnn

Adj.ccor to ,hC' facility. noar rho tra"eI path "f ,h~ hi'-)'Cli" . I/o"""",r, ,hi. rcq uir", hicydim to di,'ett ,heir travel path ,,, the b utton locatio", ,hC'n to sto p aod pu.h rho hutton . oftC'o limes while haviog

to lcao ov<t ro d o so. Thi. c.rn 1<-."" hiC)'Clim in an incorrect pn . i' io n at the in«=ction ,pproACh• •uch as t" tho righ , of righHuroing vohicles. Als", a p,,-,hhuttoo at the right Clllt> will be of no u'" to



~ b i<-ycli« ebom ing to l<gall,' u se tbe Ie" turn lone ~t 10 iOlerscct io o ~pprmeb , I hnetnre. thi' typ< ot d"'rrtioo , hould b< lim ited '0 , h.>.r<d·use ("th ~pproach« '0 ' igo>lized mming>. or'im ilar

, ituatio o' w her< ,he Iocalioo of ,he pu,hhu" oo will no' re<juir< the bicycli" ' 0 p<rfo rrn incooveoieo' maneu,,,,,. r>r r=oeuver< ,hal muld ,'iob", I~,,~ o r the exp«:l> 'ion., of other road user<.

Pa..i~ .!o<t<etion i, dd ioed a., a r=thod of dctcetiog b icycle' wi, hou' lTIJui ring ,he cycli« ro p<rlorm my 'p<ci~1 x,ioo, 1h< m",t mmmonly =d m",hod of pa"i'" d Olce'io o u<cs dcetrifi«:lloop '

,bar arc b uried io ,he p ,,-,'em<n' , bu' other ' ystems of dctcetion-such "" >i<1eo , microw~ve, ultr:a.,o nie. or pa"ive acomtie ",oso rs--has'e al, o been used. Ao,' typ< of <1Olce' io o , hal detrrt, o ol,' large or

ooi,,' ,...hicl", r=y 00' pro>i<1e 'eeeprab le dOlce.ioo of bicyclist., .

Lo o p dctrrtor ' wn rk by ",o,iog chang« io ioduet1OC< ca.u<cd by ,he p,ssage of mc,>llic objce" above . hem , . uch as a mo ' o r ,,,hide en>."i, or a bi<-ycle'. fr:;une aod wheel.. Some 'yp<' on"" p p,lrem , .

meh as ,he q ua<1rupo le (figur<.eight) partem , cao be ' uned ", p rov id e mor< ,han arlc<jwte ",ositiviry a ' ,he ce n'er of the h,p ", dercn b icycle.. wi,hoot ~Iso «roorom ly dc'rrting vdlieh in .djaceo.

Ian",. O,h« 'YP'" of loop, rna,' o"t be a, easily tu ne<1 '0 ><ose the presence of bicycb "i,hou' >I", """ing motm ,'chich io adjxen' lanes , and i' may be iOMvi>able to use th"", io 10000tion' wh=

bicycl i<lS ~r< ant icipal«:l.

l'=i"e dctceto" " f any 1)1'" , ho uld be pl:>c«:l ' uch t .... , their :u n of r=xim um "'n'i'i>iry i, in thc an ' ic iparcd t ravcl palh o f b icycii« , . ~nd dOlceto" ,ho uld be tun«:l ~od ad ju« «:l " , "'0>< b icycles

w itho u' ~ny ' p<ci:.J c±fort 00 beh:.Jf "I' ,he bicyclist . If . hi. c~on'" be :>cb ieved. ,heo dOlceto" ,hould be Mj u«ed ", ,hey will .. le~« d",ce' ~ bicycle ,h~t i. d irectly wi,hio ,hc ar<::l ofm.uimum scosi tiviry

of ,he dcteCl"r, or ' igo ' ",,<1 r=rking' may be used as nored below to d irce' a bicydi>t '0 occupy a loc~,ion where ,he probability of <1ctce'ioo i. m :o:im izcd.

Sign, an'! M ...kiog> '0 Fac ili. ate Dct<etion. In loc~tioos wher< exi!tiog p~s,i,,, d Olce,ion device> migh' 00' r<liably <1",ce' a bit-ycli« unless the h i'-ycle stops " a specific localion . ' ign ing and markiog'

may be u<cd to .how the loc~tion of ,he poin' of m:o:im um dctcerabiliry fo r a bi'-ycle. An e:umple ofh"w the det«.~ot marking symbol an<1 accomp,oyiog 'igo defined in ,he MUTCD rna,' be =.1 i,

«<n io r igur< 14-39. Ao",her kature ,hal m,,' r<a~<ur< bicycli«, thcy has" beeo ' ucce" fully rktrrted i, '0 w;e ",me ,ort of d Olce'io o confirmalioo ' ignal ,h.. will no' he conlU.«d wi,h ' ignal iodie::uioo, .

bu ' change ' o r illu min..", to ,how d"'ce,ion h,. occurr<d,

Traffic Signals Dn Bikeways

There ~r< maoy com mo n ,itw,iom where , ignaliza' ion may be w1lr::m ted on a bikew~y f:>cility. O n shared madv.'ay< and bike lanes. the vol ume and 'reed of the moto r vehicle m ffic 0 0 the m,<1way

("".I of io ' erscct ing roaJways) w ill be ,he primary f:>cto" con ndered when eval""-'i ng W1lran" for , igo .J i,_ltio o a' an inrcrscction .

\'('h = , h'r<d·usc path, inter<rr, bigher_volume "r<e" witb m ulriple lan« io each d ir«.~ion, or w hor< , b i<-ycle h"ub-::",l cro"e, a «r<C< with m ul'iple lanes io cach d irrrti on, driven rna,' be b. likd y

'0 yield to pall, use" unlcs" some typ< "f:Ktive 'caffi c comrol d evice i, used..\!!. If warranted and justified , ~ convennoml tr::tflic ' ignal c~n be used '0cootrol tr::tflic al '0 iotmce'ioo "fa <harcd·u", pa-rh

10.1 a r""dw::l,', or whe re a bicycle boul""",l in'erscct' a cro" "'«:t.

If the iorerscct ing facility i. a ,lur<d·usc pal h. "andard p<dc<!rian <ign.J, m . y be used alone ,,, control ,he pa-th mm-cmen'. or a combio,tioo of« aodard <ign.1 fa<'CS ('0 coorrol biC}-clist,) "".I p<d«' rian

<igo.tl, m.y be used. If the ioter<rr'ing f::lciiiry i, a bicycle boulev1Oi. standard pede"'iao 'igrLll, m . y be u",d ro cootrol rhe h"ub·ard cro" ing, '" a combinalion of biC}-clc-'p«:ific ,igo,lizatioo 10.1

p<d«rri:rn ' igoal, rna,' be u<cd. U,i ng a com"orion ,1 ' ig oal faee on . bi<-ycle boulev'rd 11 a 'igruliz.<d in'czscction wher< mo,,,,_izcd . ",thc i, re<juired to rum could be potenti~J1y confusing. «p«:i:.Jly

if the mAoda ,ory veh icuhr .urni ng """"men' i, co n'mlled by a STOP or YIELD 'ign .

Al.emati~. to Signalization. If an :>ctive t"ffic cootrol device i, desir,ble a' ei, hcr a path-ro.dway iOlOr«elioo o r wher< ~ bicycle bo ul""ard czm"" an in'er<cc' ing roadw.y. and a mffic con rrol ' igoal

i, n ,,' w::lrr1Ot«:l or is n,,' 10 " p'imal 'o lu' io n d ue '0 iorerrup'ion of progrcs.'ion or o,her facto". o ,her ael i,,, device, may be coo'idercd. If w::manred, a ped«tri"" hyb rid beacon (PHB) .., d efiood in

Chap'er 4r of the zouv MUTCD may be a deurable op' ion . as ,hese des';e« typically 5CC n<::lrly lOO percon, compliaoce w hoo rhe red jodicarion is di'played '0 ,he ero" <!rec', and reduce d eb y and

interruptioo of traffic flow 00 ,he inter<ce' iog roaJw~y as compared '0 com-cor ion,1 , ignaliza' ion . If a ' ignal or pHB i, 00' war"'nted. the use of RRf'B, i, CUIT<otly pcrmitl«:l by an In'o rim Appr",-al

issu«:l by rHWA RRI:B, a r< co n'idef1bly Ie" expe n,ive than ' ignal, or PI IB, . bu' exhibi, lower rare, " I'yidding '0 cro"ing mffic. Agonci« con,idoriog the u'" o f RRrB, , ho uld review the condi'i"o<

for lote rim Approval found on the FH~'A MUTCD " " bsi' e 11 murcd.fhw• .do " gov.

Agonci« h",'e u<cd fl• .hiog comen,ion.1 be,coo" t cro~,w::llks 10.1 pa-,h .",adw,y ioter<cc'ioo< io 10 mernp' to wam ro~dw.y ",er, " I'cro" ing traffic. bu' ,h"", rna,' 00' be 1S clfcetive as RRFB, Of

o, hcr rr<::ltmeo l<..l2

Vi' ihility ofSigo ol Indicat io"'. Signal indie~rioo< liKing rmdw::l,~ , I"thw,y:< , and o,her bicycle hei li' i'" m u« be vi' ible t" aJl I<gal road U«". iocludiog bicydi"'. Sectioo <)0.01 of the 100') MUTCD

explicitly ,w« vi,ibi lity.li mi,«:l ' ig nal faces , h.1I he M iu« od so bi'-ycli«, for w hom the iodie.tioo, arc ioteod«:l C::tO "'" the 'igo:.J indica'ioo<. or separ1le M, odard ' igo.tl fac« he p""id«:l.

Phall Chilllgi lntl rnls ill ACCGmmDdlII Bicyclists

Sectioo 90.01 of ,he 1009 MUTeD r<'lui"" agonci« '0""'iew and .Jiu« , ignal .imiog on bi kew~ys '0 con'ider . he oecds 01' bic;-clists Bicycli<lS typically cross io ' orsce'ioo' uoder ,he >arne ' igoal

pluses" ",hor ,,,,ffic. 1h< gr<al«' ri,k to bic;-clists i, during pha'" chango in'ctY.J,. Sign:.J tim ing at ioror«elion' . hou ld provide ,deqw'e .ime fi" biC}-cJists who en'or tho in ' erscct io o legally at ,he



end nf ,ho green p hase ,,, complete ,hoir ero,.ing hdore conAiet ing mffic receivos , green ind ica,inn . AI"" , ign>l., .hnuld prm'idc, to",l cro"ing ,ime (minimum green pl u. phase ch,nge in'erV1I, )

I"ng ennugh to >llow bicydists to fully exit the in 'er=~i"n if they stan u p .. ,he beginning of • grccn.

Calcula.io n ofBicycle d carance Ti me-Bicycli.. Rolli ng En.ry ta ' End o f Grun) . A ,ign,J .h"uld pm,'ide ddOCJwte rime fill a biq__di.. enlCri"g , n inter=,i"n al the end o f ,ho green in'erv.t! '0
dear . be palh " f , n,' conAiet i ng m",~ment< prim to rhe cr",",ing tr>lfic rece ivi"g ,heir greeo indic>!ioo. Thi.' ,ime i. comprised of ,he yellow ch,nge iote",aJ . a red doardnce inrerv:>!, and my grecn

exlCmioo timo (if pmvidod). The yellow change in torv.d i. determined in dCCmJ.,ncc with recom mended p'.>c.icc< b,.cJ on mo ' o r vchide . peed. Thi. in ' er,'..! . bo uld no' <;pic>!ly be modified '0
1Ccommod,lC biC;'dim.;os it co uld re.ul. in unpredictAb le clfect< on mn tor ,-chide traffic. Thcrefore. the red cbran,,, inlC",,1 can be adju..ed to provido , n ,' addition,j ,ime lor b icycli.. dearance.

H"wever. ,ho red cjearmce inlCrV11 "'"u ld n nt be exccs.ivdy lnng, thi, could imf"C' in ' er"""io n cdp aciry and pmgre~,i"n, and could oncourage drivor< '0 oorer the in'ersection ,£ter the cnd of ,ho

yd low chango in'=.J

The fnllo"ing lorm ul; 1O rna,' be u<od ,,, determine the c"".ing ,ime for biC;'di-'" ",-,king' rolling en. ry im" dn imer",crion d uring the grceo imorV1l:

BCTII =

V'
txVt-tWt L

24

V
= t t

V
24

( W tL ),
V

whore

BCT , . Bicyele cm"ing time_roll ing entry (sec.)

t . Pcrception .r<d<.~ion time, "pic>!ly I sec.

V . Bicycle.peed in im m ec. io n (£t.l"",. or mI",c.) . ,,'picdll,' 14 .7 £t.l"",. (10 m ph) or 4 .' mlsec. (16 kmlh) (an be grealet)

" • Bicyclo d=: low ion u te-wet pavement (£t.lsech , [ypiaUy , I'd"",.' or r.S m /"",.l
W . [n,e,sec.ion wid,h (ft . or m )

L . Bicycle leng,h (£t. or m) . ,>pic..!ly 6 ft. or 1 m

The value o f BCT, £tom tb i. cqw'ion mdY then be used '0determine ,he bicycle cb rmce ,ime:

BCT. s " Y ,AR

w hore

BCT• • Bicycle c"".ing time_rolling "an ("",.)

< . Extemion ,ime (sec.)

Y . Yd[ow change inrcrv.d (. ), 'YPicdlly J ,,, (, sec.

AR ~ Red clearance inlC",al (.j, typic,] ly 0 '0 (, sec.

If the caleu l.ted bic;'d e cm~,ing time exceeds ,ho maximum >!Iowable val"". for yellow chdnge plu.I red dearance, it rna,' be hdpfu l '0 lL<C ,orne 'YP" o f ad>ptivo , ign al timing lriggcred h,' bicyelo

dOlce,ion. A bicycle. •peci fic d Olcc' " r can be imulled o n the inlCrsccrio n dppm.>ch to n"ti lY the controller tn exlCnd ,ho green ,ime when a biC;'c1i" i. d Olec,ed.

H"wevor. ,hi. rna,' nnly be fo,,-, iblo whore e ithe r , do'cetor can be p l1Ced in d bike I.ne on the apprO-l<:h, or using ' pecific detocrion progumming using video or m icrowm:: detection , '0 ;os '0 minimize

f, l.. delce'or actua, io n. cdused by ",her tuffic.

Calcula.io n of Bicycle Clearance Time-Bicydi>t Standing Stan (A. Begin ni ng of Grc<:n ). A, ,he beginning of , green . ign .J inro",..I. a hicyclin " "p ped d! the ap pm ach , hould be givon . u fficient

deaunce ,ime '0 "'>Ct , accdeu rc, and m,,,,1acro~, ,he intersectinn to d ear the ['dtb of any conH icring movemen " prior '0 the C[o"ing lr.iliic receiving their green indication. Thi, time is comprised of

rhe green in,=:d , aoy green o«",ion ,ime (il provided) . the yellow chango in'crnl, and red clearance inter" aL

The lo!l""ing I',rm ul. m . y be used '0 dotermine ,he cm" ing time for hicydi'" m..ki ng ' " anding.stan onrry in 'o,n in« r""'t i" n a' the beginning "fthe greon intern l:

BC~ = t +

w here

V ( W+ L ),
20 V



BeT, . Big ·do e"",,ing time-<tanding "art (<e<:.)

, . ~rcop tion.,."ae'ion timo. ,;pie.lly 1 <e<:.

V . Bicycle ' rocd in intor<e<:t io n (ftJ<e<:. or mI,) . ,;pieally 14 ,7 It.l <e<:. (10 m ph) or 4 . 'i mf< (16 kmlh) (e. n k grooter)

d • Bicyck ""cd oral io n r1lo (ft .l><<.1 or ml«c.1), <ypieal1r 1.'; 1t.l<e<:.l or 0 .5 mlsc<.2

\\7. In'orscction wid,h (ft. or m )

L . Bicycle leng'h (It. or m) . t;pie.lly 6 It, or 1 m

ru, cqu.. ion i, marhomalicallr cor=~ I,,, em« !treet "idth, w hore a hicycli" can ,.,,>eh full c rui, ing ' p<ed (66 ft. '>r 10 m ) "-' ing tho <ypieal ...luo, fo r ""cd en t io n and erui,ing ' pe<d li"ed .fxm,. hut

,Iighd,' con«",,,i,,,, and ",a«mahly close (within about 0 .1 <e<:onrh) fi" "n,o' wid,h , where h icycli'" do no ' reach full erui,ing ' p<ed prior to com pleting tho ir e,,",'ing.

n, ...Iuo ofBCTS Itom thi' cqwtion may thoo he:- u;cd '0 determino ,ho minimum green interval for th...pproaeh '



TABLE 14-8. Bicyde Ck""n<'. Time B...",d un [n,erscction Wid,h

Boeyclo Cleara nce T.me

OllMSOCl.", Wodth S'<lfIdIng S tar! ROling Star!

I If.... tl I Imet"",1 I 10llCOOdoi I 10llCOOdoi

1401 ' ~.2 I eo I s e

1451 ' 3.? I .. I ..
F I '5.2 I " I ea

~I ' 6 .8 I 10 .0 I ..
[601 ' 8.3 I 10 .4 I "
~I ' 9 .8 I 10 .7 I s.a,,-,---,- 1 7:6- -70 2 1.3 11 .1

~I 22.9 11.4 I eo

[SOl 24.4 11.8 I ea

[851 25.9 1 2.1 I "'[901 27.4 12.4 I eo

~I 29 .0 1 2.8 I s a

IlOOI 3 0.~ 13 .1 I "ilOSl 3 2.0 13.5 I 10 .0

111° 133 5 13.8 11'0.4

~I 35.1 14.1 I 10 .7

~I 36.6 14.5 I 11 .0

~I 38.1 14.8 I 11 .4

1'li013~1 15 .2 I 11 .7

Ii35I 41.1 I 15 .5 I 1 2.1

Il40I 42.7 I 15 .8 I 1 2.4

ID.fault , aI""o ....." fo <lo,oIop table :
,Po",op'.",~.act.", t"",, : 1 8<1<0.

,Bic)',,". ' 1IpO@d: 14.7 11.10"". 110 mpll114 .5 ml8<I<O.I (I t kmilll
Accolorat.", ,at. : 1.5 1I.I"c.2 10 .5 mlo"".2)

:DOUIIe<ation ,al<l (_1) : ~ 1110"".2 11.5 ml8<I<O.2)
IBlcJ'<OIo Ionglh: 6 II. (2 m)

,

BMG .BCT, _ }'_ Ak

where

BMG . Bicycle minimum green ,ime (,ec)
BeT, . Bicycle e",,,ing time--<tanding <tar! (,ec)

}' . Voll"w change interval (<e<: .j, typically 3 to (i .<e<:.
Ak . Red clearance ioterv,l (<e<:,) , rypiCollly 0 to 6 sec



U,ing ,he ddml< ,"alue' li"od ab.lVe lor accdo""ion , decd""'tion , I"'rc"l',inn .reae'inn time, b icyd i<l ,pocJ, and o,her lacu"" Tablo 14 ·8 ind ica ' " cloaranco times based on intor=,i"n wid,b.

No'e lower . ccd er. , io n role, .nd addition.l pcrccp'ion.reOlCtion timo m . y be con,iderccl for use in Incalio n' where younger bicyclim m. y be li-cquemly c>pocted , ' ucb as n=r sch(~>k lhc values lo r

bicycli<l ' I"'ed md ""cder:>. t io n m.y be adj"-'tccl basccl on gr:>.dcs or ob",rv1t io", of bicydi<l' al ,he in 'er=~ion . A, wi,h ony adju<lmeo' '0 ' ign ,j ' im ing, fidd ob"'rvotion', "erification , and .di u<lment

m.y be rC<ju irrJ.

"ChJllenging" Inlm ecl ions

A 'ingle.poim diamond interchango (SPD I) i, a 'YI'" o finterchango w hore .I I ramp mm'ernent" tako p iKe in • ' ingle im er«et io n . unlike <land",,] d iamond im erchanges ,hal "-'" two "'p. we im er«et io n, .

Duc to rhe goometries of th i' 'YI'" of in'er='ion, , ho "01' lines on rhe cm.. street can be up '0 .'100 ft . (9() m) apart, crclling. , i' w t io n where bic;'clim m ay be po'eo'ially c>posccl to cms, rrollic I,,,
an extendccl period. A, SpD I" it m.y be benefici. 1 '" arrmge the ' igrul ph..ing "'eh ,hal bi<ydi" c>po' ure cm be m inimized, by firs' servicing ,he cm" "reet, , bon rel='ing ,he left·turn movernen"

Ii-om ,be cro~, m eet, md ,hen ",leasing ,he loft ·tum movemen " fm m ,he ramp" to ,he cm" <l rc<l. h may al", be .d, 'iub le '0 evalu lle ,he yellow ch""ge and red clea rmce in ' e,,'>.!. '0 determine if

bicycli'" migh' still be in the interscc'ion whon cooHicri ng movomen" .re rd01sccl. "poei.tly if the , ign .1 opewion allows phase> '0 be ,kipped if 00 vehicles :u< pre",n'.

O ther im er«etio n' , , uch "-, on", with multiple left ' urn I. n o<, m"re ,han th rc< thmugh lanc' in eoch d irection , or wi,h an :>cute angle hctwccn ,he intor.= t ing rO.ldw.Y" ea n .t", cau", proble",-, fo r

ente ring and cm~,i ng bicycli"'. The'" in ' er«etio '" m,y , 1.0 have lo ng di,tance. hctwccn " " p linc>, ' ''met im'' wdl over I so Ii. (45 m) . As no,ed in the discu"ion of bicycle d earAnco times••uch

d i,rances between stop lino' c. n eouse , ign ific. n ' pm!:>lem, for b i<yd im ente ring . nd m,,,ing ,h"" in lOrscct io ns, even ..king in ' o .CC<:Iun' their longer yetlow cba.nge.nd rcd d eo"n« intervot<. If ,he
cros , street i, • bikew. y, ,he . ign ,j ' iming , h ,jl take in'o .ccount £,,, the nee,lI of bic;'di"'. as ' pecified in Section 9D.02 o f ,he 2009 MUTCD.

FI GURE 14-40 Biqde- Sped lic Tr.!lie Sign . l (Tue"'" , AZ)
.------~----.-~-~

A new 'YI'" o f interchmgo i> the "d ive rging diamond : where ,he tr.tfu: m ovomon" on ,he cro~, "'eet "'0 "crossed ove r" io ,he viciniry of the interchange '0 p"",ide for h igher.vo lume movomon" '0

and lrom ,ho ramp" and ,he leli Ime o f , ho ero<, st rc<l. If ,he bike Ime, shoulder, or ",her on ·road h ciliry i. chan nd ized in ,ho com'en,ion.l manner, i' will be adjKent '0 ,he mcdim wi,hin ,he

interchango; however. ,h i, i, .crually .n . dv:m "'ge, "' it pl:lCC:< the bic;'clim on ,he oppo'ito , id e Ii-o m ,he turning mm~men" 11 ,he im erch""ge. Ir is inad,-i...ble '0 direct bi,-ycli'" '0 ,he ou"ide of ,he
m,~1 lanes in ,ho'" interchaogos; , bi' will rC<j uire mming several ramp", some of which rna,' ba.ve freo·/l,,,,, opomi"n.

Bicy1:II'-Specific Tr.llfic SignJls

BiC;'de m/lic sign,l foe" resemble uandard t..Hie ' ;gnal laces , wi,h the d i" ingui, h ing fencre being the b icycle . ign . 1d i,p b ys the outline o f a biC;'de in"eod o f rhe 'l>ncL.rd bait or .rrow indicalion.

Bic'yde m !lic 'ign:J, are not curren ,l,' incl uded or rocognized in the MUTeD. :lOd biC;'cle mffic ,ignal••hou ld curren rlr only be ,,-,ed wi,hin ,ho "ru<.~ur< o f an .pprovcrl «pe rimco' in ""corda nce
with Sect io n IA. IOof ,ho aono MUTCD.



UIiC> of Bicycle Traffic Signal.. Bicycle tr>llic . ign al, have been med in ot her countries to reguhte hicycle m,,,,emen" at inte r5CCtinm that contain leg< with sepa rated par1l1e1 hicycle pathways o r

mandatory h il« Ian",. Thi. i, typ icall,' due '0 the fKt thc>c par allel fuili 'i'" can sec complicated traffie ~ow pattern. a' in tersect io n, .

Bi':yc le traffic . ignal . have been used in locatinns in the United Sta ' es in a limired m rnnor in the following . i' uat io n. '

• at interOC<'tions of . hared· ..." path . with roadway. tr, conttol hi':ycle tr1lfic on the path :

• at inter>c<'tions " f bicycle boul<ovard. wit h roadways to contml biL)'de ' ratfic continuing " n the hicycle boulevard acm" tbe madway wit hout confu.ing motor vehicle traffic on the bicycle boulevard;

• at int=ions with m ult iple turn Iaoes adiKent to a bike lan" and

• on parallel adiacent . id epath. at ' ignaliu-d intersection' to comrol bicycle traffic "n the ' id epath d uring con~ieting tra ffic m",'ements.

lhe typ ical p hasing fo r bicycle tr.ffic 'ignal, i, to hold bicycle tr.ffic f", the m ' iori'J-' of the ' ig nal cycle as con~ieting mm'ements receive their p hases, and thco to release tbe h icycle traffic either duri ng

a "h ikc. on ly· phase o r a p hase when parallel tratfic i, gi"co a green indica tion but all mn tor veh icle turning m""ement-' across the path ofhi<ydi'ts ue re'tricted. Thi. reduce' ,he potential Ii" h icycle_

mmnr ,-chide conAicts at the interOC<'tion . but ,,'picall,' re,ul" in a rather , loo n green indication Ii" bicycle t r1vel, with bicyclim expee ted to "OP and w.it for the remainder of the cyde. If the ' ignal

cycle and movemen" are ' implified. -'uch a, at an in tersect io n where a o ne_way street wit h a parallel one-way ' id epath intersec" a C Ol" meet. thco the bicycle mm'ement can reeeive a luge pmponinn

of the parallel street green time--but will "ill be restricted w hen turning movemem, .Ire released aero" the ' id epath . FIgure l oj _40 ,ho,,~ a bicycle tra ffic <ignal used at a bicyde boulevard c",,,ing of an

intersecting maior m eet .

Co na m. wi.h Bi"Y"lc Traffic Signal.. In order to ",uhli,h a green ph..", solely Ii" hic)"d e tra ffic. green time m m t be red uced for all other phases in the C;'Cle. wbich red uce' the capacity of the

intersectinn for all me rs, Also. biL)"de tratfic mu" be stopped on all other pluses except the b icycle_'pecific ph",,,,. l hi' greatly increases in tersection delay to bicydists w fu, Clluld otherwise proceed a'

the ",me time .., other rraffic in the ....me dim:tion . Thi' m.y lead to di 'obedicoce of the ' ignal 10,' h icyclists who refu", to accept the added dday, especially if a par1l1 e1 roadway movement is seen to

receive a m uch h igher percenuge ofgreen tim e.

A recent "udy in Denver. (".olor1dn nOled that if a bicycle ' ignal was timed to give a green ' ig nal to biC;'Clim thu coincided with alread,'_established pattern' o f cro~,ing m",'e ments. rd.ui'-cly gnod

' ignal compliance W1S nbse"-cd. Ilow,,"'er, if the ' ignal timing for the h icycle m",-cment was not consistent "ith "'tahli ,hed er"",ing pattern" observed compliance with the ' ignal was ' ign ifieantly

deereascd.ti

There a re concerns the me of bicycle ' ignalization cou ld p rom"te n"n_uniformity of tr. ffic con trol. Bicyd i'" could be exl""-~ed to ope",e in a . ign ificant ly d i!fcrent manner at inter>c<'tion' con troll ed

10,' thes< ' ignal.. 'X'hcre bicJ'Cle traffic 'ign ..!' are pre sent, biL)'Clists may b<- expected to turn ldi from rhe right _hand ,ide "f the ",ad".." to the lcl> of through traffic If bicyeli'" turn in the ...me manner

ar intersect iom nn' cont mJled by biL)"de , ignalization . serio us co n~ic" would be lil«l,' to occur.

Futurc of Bi"Y"lc Traffic Signal •. 1hcre may be ' pecific applicat in"-' where bicycle_'pec ific ' ignalization rna,' , how ' y"emic benefi ts. ' uch as at bi,'yele bo ub·ard cro~,i ngs of intersecting roadw.,~. The

N1t ion.1 C.ommittee on Unili"m Traffic (".ontrol Devices is devdoping prclim inary standards and guidelin", for the implementation of hi cycle ' ignal" hut this proce i, still in its early stag"'. Bicycle

'ignal, rna,' be included in fu ture edition. of the MUTeD. but this i, dependen ' on the acqui'ition o f additio nal data from ap prc",ed expe riments ro e,-:..!uate e!fccti" co= of and com pliance wit h

hiq--de ' ignal, in ,h",e applicat ions. c..litorn ia has incl uded hiC)--de traffi c signal , in their stare_specific MUTe D Supplemem for scvc,,1 yc-a", and in 2011 Oregon pa~<cd a law auth" rizing ,he u'" "f

bicycle " ..tfic ' ig nai.l in that " a 'e.
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