
Part Ill. MARKINGS 
A. GENERAL PRINCIPLES 

3A-1 Functions and Limitations 

Rfarkings have definite and iniportailt fuilctions to perforin in  
a proper scheme of traffic coatrol. Ill some cases, tliey are used to 
snpplenient the regulatioas or ~.varniags of otlier clevices sucli as 
traffic signs or signals. I n  other instances, they are used alone and 
produce results that cannot be obtained by the use of ally otlier de- 
vice. Iii such cases they serve as a very effective ineans of conveying 
certain regulations and warnings that coulcl not otherwise be inade 
clearly understandable. 

Pavenieilt iiiarlri~igs have definite limitations. Tliey are obliterated 
by snow, inay not be clearly visible when wet, ancl inay not be very 
clurable ~vliea subjected to heavy traffic. Ia spite of tliese limitatioas, 
they have the advantage, under favorable coi~clitioi~s, of coi~veyiag 
warnings or iiiforinatioil to tlie clriver witliout divertiag his atteii- 
tioil from the roaclmay. 

3A-2 Standardization of Application 

Each stanclarcl niarlriiig shall be usecl oilly to convey the ineaaing 
prescribed for i t  i11 this I\faiiual. Before ally nenr liiglixvay, cletonr, 
or temporary route is opened to traffic, all necessary inarkiilgs should 
be i11 place. 

Rfarkings required by road coilditioils or restrictions should be 
removecl or obliterated ~vl le~l  those co~lclitioils cease to exist or the 
restrictions are witl~clra~vil. Ifarkiags no longer applicable ~vli icl~ 
]nay create conf~~sioa  in the mind of the ~notorist shall be reiiioved 
or obliterated. 

Of growiiig importaace is the teildeilcy of traffic authorities to 
accoininoclate variable traffic coilclitio~is with cliffereilt tyl3es of 
operation. For this purpose, signs aiicl signals with the ability to 
display variable messages have been der7elo~ecl. The use of variable 
messages in tlie fielcl of markings, lio~vever, has been somewhat inore 
liinitecl ancl confiilecl to the ~liailual placeilieilt of flexible cones and 
posts, ailcl to a few ~liecllaiiically-01)eratecl clevices. It is to be ex- 
pectecl that the future will bring forth new, prnctical ilzethods of 
co~lveyiiig variable niessages by illeails of marlrings. ITTheil sucli 



neecl ancl opport~ui~ity occur, extreine care shoulcl be usecl to adliere to 
the principles set fort.11 in this Alannal. 

A4arkiiigs \\rhich must be visible at nigllt shall be reflectorized 
~ulless aiilbient ill~unination assures aclecluate visibility. All mark- 3 
ings on Interstate high-ways shall be reflectorizecl. 

3A-3 Materials 

Tlie inost coinn~oii nlethocl of placing pavement, curb, ancl object 
marlrings is by nieaiis of paint; ho~~~ever ,  a ~vicle variety of other 
suitable iliarlring illaterials is available. Materials usecl sliould pro- 
vide the specifieci color throngllout their useful life. 

Individual unit marlrers, generally less than 1" in height, may 
be ~~secl for pave~nent il~arlriiig purposes. They inay be placecl in 
contiiiuous contact or separatecl by spaces, a variatioil in pattern 
being usecl to siinulate solicl and brolrell lines, with apparent widths 
as slsecifiecl in section 3A-6. Raisecl inarlrers of over 1" in lieiglzt 
are soiileti~nes usecl to forin curbs ancl islancls and are discussecl in 
Part V. 

Marking inaterial used in the 17icinity of l)edestrian activity 
should not present tripping or excessise slipping hazards. 

3A-4 Colors 

Pavement markings shall be yellow, white, or recl in color. 
Tlie use of blaclr: is perinittecl in coinbii~ation with t l ~ e  above colors 

where the paveineat itself cloes not provide suificieizt contrast. This 
use of blaclr: does not establish i t  as a staiidarcl paveineat marking 
color but only as a means of achieving contrast on liglit-colored 
pavements. 

Tlie colors for pavement ii~arlring shall co~ifomi to the standard 
higliway colors. 

3A-5 General Principles-Longitudinal Pavement Markings 

Longitudinal paveinent markings sliall conform to the following 
basic concepts : 
1. Yellow lines clelineate the separation of traffic flows in opposing 

directions or iilark the left bouiiclary of the travel pat11 at locations 
of particular hazard. 

2. IVl~ite lilies clelineate the sel~aratioa of traffic flows in the same 
direction. 

3. Red markings delineate roaclways that shall not be enterecl or 
used by the viewer of those marlr:in&. 

4. Broken lines are permissive in cliaracter. 
5. Solid lines are restrictive in cliaracter. 
6. IITicltl~ of line iizclicates the degree of emphasis. 
7. Double lines indicate maxim~ul~ restrictions. 



8. Markings mhiclz inust be visible a t  iligllt slla11 be reflectorized 
ui~less ainbient illninii~ation assures aclequate visibility. 

3A-6 Widths and Patterns of Longitudinal Lines 

The ~viclths ailcl pattenls of longituclinal lines slmll be ns follo~vs: 
1. A aorinal ~vid th  line is 4" to 6"  vide. 
2. A wide line is usually twice the ~vidtll of a llorinal line. 
3. A double line coilsists of two normal ~vicltll lines separated by a 

discernible space. 
4. A broken line is forined by segmeats ancl nsudly i11 the 

ratio of 3 :5. On rural higl~mays, a cominoaly usecl stallclard is 15 
foot segmeilts ancl 25 foot &ips. Other climensioils i11 this ratio inay 
be usecl as best suit traffic speecls ailcl ileecl for clelilzeatioa. 

5. A dotted line is forlnecl by short seg~iients, aorilially two feet 
ill leilgtll, and gaps, ilorinally four feet or longer. 

3A-7 Types of Longitudinal Lines 

Tlle follomiilg examples illustrate the applicatioll of the priilciples 
a i d  stalldarcls set fort11 i11 sectioils 3 A 4  to 3A-6 : 

1. A ilorinal broken ~vllite line is usecl to delineate the edge of a 
travel pat11 where travel is perinittecl i11 tlze same clirection on both 
sides of the line. I t s  inost frequent aapplication is as a lane line of a 
inultilane roadway. 

2. A ilorinal brolreil yellow line is usecl to cleliileate the left edge of 
a travel pat11 \vllere travel on the other sicle of tlze line is in  the 
opposite direction. A frequent application is as a center line of a 
two-lane, t~vo-way roadway where overtalring allcl ~ass i l lg  is per- 
inittecl wit11 due care and caution. 

3. A a o r m d  solicl white line is used to delineate the edge of a 
travel pat11 where travel in the saine direction is perlnittecl oil both 
sides of the line bnt crossiag tlie line is clisconragecl and as a pave- 
ment edge ina~lring. A frequent npplicatioil is as a lane line ap- 
proacl~iag ail intersection. A wide solicl white line is nsecl for 
emphasis where the crossiilg requires ~ulusual care. It is freq~~ently 
usecl as a line to clelilleate left or right turn lanes. 

4. A clouble solid ~vhite  line is usecl to delineate a travel path where 
travel i11 tlle saine clirectioll is perinittecl on both sides of the line, 
but crossing the line is prollibitecl. It is frequently usecl as a chan- 
neliziag line in  t~d~railce of obstructioils wlzicli inay be passecl 011 

either sicle but not encroaclled upon. 
5. A clouble line coilsistiizg of a ilorinal brolieii yellow line and a 

llorizial solicl yello\v line cleliileates a separation bet3weeil travel paths 
i11 opposite clirectioils wllere overtalring nilcl passing is pemittecl 
~vitll  care for traffic acljacellt to the brolreil line ailcl is prollibitecl for 



traffic adjacent to tlie solicl line. This is a one direction no-passiag 
marking. It is usecl on two-way, two- ancl three-lane roaclways to 
regulate passing and to delineate the eclges of a lane in wvllicll twwl  
in either direction is permittecl (but only as part of a left turn ma- 1 
neuver). I n  the latter application, the markings are to be placed 
wit11 tlle solicl lines oil tlie ontsicle and the dashed lines to tlie inside 
of the lane. Traffic adjacent to the solicl line may cross tllis marlcing 
with care only as part of a left- t~~rii  maneuver. 

6. A double l i~le consisting of two normal solicl yellow lines 
delineates the separation bet~veea travel paths in opposite directions 
where overtaking and passing is prohibitecl in both clirections. This 
is a two clirection no-passing marking. Crossing this marking with 
care is permitted only as part of 'a left-turn maneuver. It is fre- 
quently used as a cllanneliziag line in advance of a11 obstruction 
whicll liiust be passed 011 tlie right and to forill a cl~annelizii~g island \ 

i' 
separating traffic in counter clirections. 

7. A double normal broken yellow line delineates the edge of a 
i 
f 

laneria mllicli tlie direction of travel is cllangecl from time to time. 
Its use is for a reversible lane. 

8. A normal dotted line is usecl to delineate the extension of a 
line tllrougll an ilitersectioii or iatercllange area. It sllall be the same 
color as the line it extends. 

9. A solid yellow line clelineates tlle left edge of a trawl path 
T 

to indicate a restriction against passing on tlle left or clelineates the 
I 

left edge of pavement 011 a clivided street or lzigllway to indicate 
inadequate clear space to the left of the line even for disabled ve- 
hicles or for ilialciilg emergency stops. 

3A-8 Transverse Markings 

Transverse markings including shoulder markings, word and 
symbol markings, stop lines, cross~vallc lines, ancl parking space 
~narlcings sliall be white except that : 

1. Transverse nieclian markings sliall be yellow (sec. 3B-10). 
2. Line, word and syillbol marlciags visible oilly to traffic proceed- 

in in tlle wrong direction on a one-may roadway sliall be red. 8 <.. 
Because df tlle low approaLll angle at v-liicll pavement markings 

are viemecl, it is necessary that all transverse lines be proportioned 
to give visibility e q ~ ~ a l  to-that of longituclii~al lines, and to avoid 
appareilt distortion where longituclinal and transverse lines combine 
in symbols or lettering. 

3A-9 Curb Markings 

Curb markings fall into two categories: roadway delineation and 
parking regulations. 



B. APPLICATIONS OF PAVEMENT AND CURB MARKINGS 

3B-1 Center Lines 
0 A center line separates traffic traveling in opposite directions. It 

neeci not be at the geoinetrical center of the pavement. I n  locations 
where a continuous center line is not required, short sectioi~s may be 
useful on approaches to important intersections, marlced crosswallcs, 
or railroad crossings. Center lines are freqt~eatly usecl around curves 
or over hill crests, to coiltrol the positioa of traffic. 

The center line markings oil two-lane, two-way higlzways shall be 
either : 

1. a norinal broken yellow line where passing is perinitted (#2, 
sec. 3A-7), or 

2. a donble line consisting of a normal broken yellow line and a 
norinn1 solid yellow line where passing is permitted in one direction 
(#5, sec. 3A-7), or 

3. a double line consisting of two ilori~ial solicl yellow lines where 
passing is prohibited in both directioils (#6, sec. 3A-7). 

The center line on uildivicled highways where four or inore lanes 
are always available, is us~~al ly  a clouble solid yellow line. 

On a three-lane highway it is preferable to designate two lanes 
. for traffic ill one direction and niarlc it as illustratecl in figures 3-lb, 

3-lc. 

C) Center lines are desirable on pavecl highways under the following 
conditions : 

1. I11 rural districts on two-lane paveineiits 16' or more in width 
with prevailing speeds of greater tllan 35 MPH. 

2. I n  residence or business districts on d l  through highways, and 
on other highways where there are significant traffic vol~unes. 

3. On all undivided pavements of four or more lanes. 
Center lines are also desirable at other locatioils where an engineer- 

ing study indicates a need for them. 
Ap~lications of center lines are shown ill various illustrations 

herein, particularly figures 3-1,3-2,3-3,34. 

3B-2 Lane Lines 

I Lane lines are used to separate lanes of traffic traveling in the 
same direction. They should be used : 

1. On all m~~lti-lane highways. 
2. At congested locations where the roadway will accominodate 

1 Inore lanes of traffic than mould be the case without the use of lane 
lines. 

Lane lines are usually nornial broken white lines which permit C lane changing wit11 care. 
I 
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A norillal solid ~vllite line may be nsed as the lane line i11 critical 
areas where it is advisable to discourage lane cl~anging. Typical 
locations for such applications are tunnels or bridges haviilg width 

1 
restrictions ancl intercl~ange areas where lane cl~mging clisrupts ) ! 
traffic flow. '1 

A solid white line may be nsecl to separate through traffic lanes 
froin special secoildary lanes, sucll as upllill truck lanes, left or 
right t11ri1 lanes and transit bus lanes. 

A double solid white line shall be usecl 1~11e11 lane cllangiizg is 
I 
I 

prohibited. 
Tlle lane width clefinecl by lane lines slzoulcl norinally be 12 feet. I 

However, a, reduction is permissible xvhere a rnaxini~~m il~~inber of 
lanes inust be inade available for the inost efficient inovement or 
storage of vehicles or where lorn operating speecls prevail. I 

Applications of lane lines are illustratecl i11 fignres 3-1, 3-3, 3 4 ,  \ 

3-5. 

3B-3 No-Passing Zone Markings 
I 

Where center lines are installecl, no-passing zones shall be estab- 
lishecl at vertical and horizontal curves ancl else~vhere on two- ancl 
three-lane high~vays wllere an engineering study indicates passing I 

must be prohibited because of inadeqt~ate sight distances or other 
I 

special conditions. Specific reference is made to section 11-30'7 
UVC Revised-1968. 

) I  

A no-passing zone shall be inarkecl by either a one clirection, no- 
passiilg inarking ( # 5 ,  sec. 3A-7) or a two clirection, no-passing 
marking (#6, sec. 3A-7) as illustratecl in figure 3-6s. 

3B-4 Application of No-Passing Zone Markings 

On a txvo-lane higllway, the no-passing inarlcing shall be parallel I 

to ailcl extended along the center line tllrougl~ont the no-l~assing zone. 
011 a three-lane higllway where visibility is linlitecl or where the 

I 

no-passing inarlcing is being movecl froin one clirection to tlle op- 
posite direction, the no-passing inarking shall start in aclvance of 
the no-passing zone at the left hailcl lane line of the center lane ancl 
shall extencl diagonally across the center lane to the right hand lane f 

I 
line at the beginning of the no-passing zone, ancl tlleizce extend along 
the lane line to the end of the zone (fig. 3-6b). A11 alternate inethod 
of inarlcing this condition is illustratecl in figure 3-6c. 

The no-passing marlring sllall extencl across the center line 
on a cliagonal for a clistailce con~putecl by the forniula L=SxTV; I 

where , L  equals the lengtll in feet, S the 85th percentile speed (off 
peak) in iniles per llonr and T V  the ~vidth of the center lane. 







j I n  addition to the pavement markings here prescribed, no-passing 
3 zone signs (secs. 2B-20,2B-21 and 2C-39) may be used to enlpllasize 
' _ the existence and extent of a no-passing zone. 

f Where the distance between successi~~e no-passing zones is less than 
400 feet, the appropriate no-passing marking (one direction or two 
direction) sllould connect the zones. 

VERTICAL CURVE 

I I I I 
a, a' Begin nwpassing zone b, b' End no-passing zone 

Sight distance becomes less than minimum Sight distance agaln exceeds minimum 
measured between points 3.75 feet above pavement 

Note: Nwpassing zones in opposite directions may or may not overlap. 
depending on alignment. 

HORIZONTAL CURVE 

a. a' Begin no-passing zone b, b' End no.passing zone 

Sight distance. measured along Sight distance again exceeds 
center line (or rjght.hand lane line minimum 
on three lane road) becomes less 
than minimum 

Note: No-paning zones in opposite directions may or may not overlap. 
depending on alignment. 

Figure 3-7. Method of locating a n d  determining the limifs of no-passing zones at vertical 
a n d  horizonfal  curves. 



The no-passing inarking is also usecl on two-way roadways at  
paveinent width transitions (sec. 3B-8) and on approaches to ob- 
structions ~vl~icll inust be passed on the right (sec. 3B-13). It may 
also be usecl on approaches to railroacl grade crossings and other r 
locations where passing shoulcl be prohibited. 

3B-5 Warrants for No-Passing Zones at Curves 

A no-~assing zone at  a horizontal or vertical curve is warranted 
where the sight clistance, as clefined belom, is less than the inininluin 
necessary for safe passing at the prevailing speed of traffic. Passing 
sight clistance on a vertical cnrve is the clistance at ~vhicll an object 
3.75 feet 'above the pavement surface can just be seen froill a point 
3.75 feet above the paveinent (fig. 3-7a). Siinilarly passing sight 
distance on a horizontal curve is the clistance ineasured along the 
center line (or right hand lane line of a three-lane highway) between 
two ~ o i n t s  3.75 feet abo~7e the pavement on a line tangent to the 
einb~~nkinent or other obstruction that cuts off the view oil the inside 
of the cnrve (fig. 3-7%). TVhere center lines are installed and a 
curve warrants a no-passing zone, it shoulcl be so inarked where the 
sight distance is equal to or less than that listed belom for the pre- 
vailing off -peak 85 percentile speed : 

85 Percentile Speed 
(MPH) 

30 
40 
50 
60 
70 

iiimum Passing Sight 
Distance (Feet) 

500 
600 
800 

1000 
1200 

The beginning of a no-passing zone (point "a," fig. 3-7) is that 
~ o i n t  at  rvhich the sight clistance first becoines less than that speci- 
fied in the above table. The end of the zone (point "b") is that point 
at which the sight clistance again becoines greater than the miniin~~in 
specified. 

3B-6 Pavement Edge Lines 

Pavement eclge line markings provicle an edge of pavement guide 
for drivers. They have a unique ~ a l n e  as a visual reference for the 
guiclaace of clrirers cluring aclrerse weather ailcl visibility conditions. 
They also inay be llsecl where eclge clelineatioll is clesirable to reclnce 
clriving on pawcl sl~onlclers or refuge areas of lesser structural 
strengtll than acljacent lpa~einent. Eclge lines slloulcl not be con- 
tinuecl through intersections ancl shoulcl not be broken for 
clriveways. 



Edge lines shall be provided on all Interstate higlimays and inay 
be used oil other classes of roacls. The liizes sliall be wllite except 
that  on clivided higll~vays where ilzediails are extreniely narrow or 

) ~vhere obstr~~ctions exist to restrict the area beyoncl the edge line 
/ from use as an emergency refuge, the inarkiilgs adjacent to the 

inediail shonld be yellow. 

3B-7 Pavement Marking Extensions Through Intersections or 
Interchanges 

Where roacl design or redncecl visibility coaclitioi~s make i t  desir- 
able to provicle control or to guide uelzicles tllrongh a11 iiztercllange 
or intersection, (such as a t  off set, ske~vecl, conzplex multi-leggecl in- 
tersections or &ere multiple tnrn laaes are usecl) ,z dotted line iliay 
be usecl to extend marlrings as necessary through the intercliange or 
intersection area (fig.;. 3-8a, 3-10). TVllere a greater degree of re- 
striction is requirecl, solid lane liizes or chaizneliziilg lines inay be 
continued througl~ intersections. A frequent use for the clla~lnelizing 
line is to separate tnnling moveilients (figs. 3-8b, 3-8c). 

3B-8 Lane Reduction Transitions 

I Where pavemeat inarlrings are used, lane reclnction inarlrings shall 
be usecl to gnide traffic a t  ~oiizts  where the pareilzent micltlz cl~aizges 

1 to a lesser iluinber of throug11 lanes. No-passing nzarlriags shall be 
1 used to prohibit passing in the clirection of the conrergeilce, tlzroogll- 

o11t the transition nren. Conr~erging lines sllould hnre a leagtll of 
mot less tllan that cleteriniilecl by the forilznlla L=SxIV, where L 
equals the length in feet, S the off-pealr 85 percentile speed in iniles 
per hour, ancl TIT the offset clistance in feet. On new coizstmction, 
where no 85 percelltile speecl is establishecl, the clesign speecl inay be 
used. 

A nnmber of situations are possible, as illustrated in figure 3-9, 
de~encling on which lanes niust be offset or teriniilatecl and tlze 
ainonnt of offset. One or nzore lane lines must be cliscontinuecl, ancl 
the remaining center ancl lane lines ~lzust be co~lilectecl i11 such a way 
as to inerge traffic illto the reducecl lluniber of lanes. 

Lane lines shoulcl be cliscontin~~ed one-qnarter of the clistaizce be- 
tween the Pa~renieilt T4Ticlth Transitioil sign (sec. 2C-18) and the 
point of convergence. Eclge lines slzoulcl be installecl froin tlze loca- 
tioil of the \variliag sign, past the beginning of the narro~ver road- 
way (fig. 3-9). 

Paveineat markings a t  pavement-1viclt11 trailsitions suppleineilt 
the st,zilclard signs. 



a-Typical pavement marking with offset lane lines continued through the 
intersection and optional crosswalk lines and stop limit lines. 

b-Typical pavement marking with optional double turn lane lines, pavement 
messages, crosswalk lines, and stop limit lines. 

c-Typical pavement marking with optional turn lane lines, crosswalk lines, 
and stop limit lines. 

Figure 3-8. Typical pavement marking applications. 
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1) ( 1 Edge Marking 

- 
b - From 4 lanes to 3 lanes 

See Sec 38 - 1,for preferred 
method of mark~ng 3 Lane 

\ c - From 4 lanes to 2 lanes 

;) 
'/ 

L = Length in feet 
S = 85th percentile speed 

W = Offset in feet 
d = Advance warning 

distance 

- 
Figure 3-9. Typical pavement-width transition markings and signs. 



3B-9 Channelizing Line 
Tlze channelizing line shall be a \vide or double solid white line. f I; 
The channelizing line may be i~sed to form traffic islands where r )  . 

travel in the saine direction is pernlitted on both sides. Otlzer m r k -  
ings in the islancl area such as crossh~tcl~ing shall be white. 

Typical exainples of channelizing line applications are shown in - - 
figures 3-3,34,3-5,3-8,3-12. 

3B-10 Median Islands Formed by Pavement Markings 
Two double yellow lines shall be used to forin coiltinuons median 

islands where these islands separate travel in opposite directions. 
Other warkings in the inedian island area s11c11 as crossl~atching shall 
be yellow (sec. 3A-8). 

3B-11 Marking of Interchange Ramps 
Channelizing lines at exit ramps of expressways provide a neutral 

area wliicl~ reduces the probability of collision with the curb nose 
and also directs exiting traffic at the proper angle for smooth 
divergence into tlze rainp. The cl~annelizing line pronlotes safe and 
efficient merging wit11 the tlzrongll traffic at entrance ramps (fig. 
3-11). 

For exit ramps, channelizing lines sl~ould be placed along both 
sides of the ne~~ t r a l  area between the main roadway and the exit 
ramp lane. With a parallel deceleratioil lane, a lane line should 
be extencled from the beginning of the channelizing line for a dis- 
tance of approxilnately one-lzalf the length of tlze full midth de- 
celeration lane. White markings ]nay be placed in the neutral area 
for special emphasis. 

For entrance ramps, a clzannelizing line shoulcl be placed along the 
side of tlze neutral area adjacent to the ramp lane. Wit11 a parallel 
acceleration lane, a lane line sl~oulcl be extencled froin the end of the 
channelizing line for a distance approximately one-half the len@11 of 
the full width acceleration lane. IVith a tapered acceleration lane, a 
lane line may be placed to extencl the cl~annelizing line, bnt not be- 
yond a point where the tapered lane nleets the near side of the 
through traffic lane (fig. 3-11). 

3B-12 Combination Lane and Center Line Markings for Unique 
Applications 

It is sometimes necessary to use markings in certain coinbinations 
not previously described for special applications intended to improve 
traffic operations. \,* \ 

For reversible lane markings, each edge of the lane slxall be 
marked by the use of a nonnal brolceii double yellow line with the d ' 
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passing ancl overtalriag or travel by a driver except to inalre a left 
turn. The lane may be usecl by clrivers making the left turn in 
either direction. A two-way left tun1 lane shall be inarlrecl as sho~vil 
ill figure 3 4 %  by a single direction, no-passiag ~lzarkiila on each edge b 
of the lane. This is geilerally usecl oil a five lane hlghmay where 
there are two lanes of through traffic in each directioa. Signs should 
be usecl wit11 the pave111eat markiags (sec. 2B-17). 

3B-13 Approach to an Obstruction 
Pavei~lent marlriags shall be used to guide traffic oil the approach 

to fixed obstructions mitl~ia a pavecl roadway. A11 obstruction may 
be so locatecl that a11 traffic inust keep to the right of it, or it n ~ a y  
be between two lanes of traffic moviizg in the sailze direction. The 
~l~arlriilgs i11 either case illust be clesigiled to guide traffic away from 
the obstruction. The use of cllanaeliziag lines or no-passing mark- 
ings are generally effective. Obstructioa approach ilzarlriilgs for 
briclge supports, refnge islands, wedian islaacls, ailcl cl~aanelization 
islailds shall coilsist of a cliagoilal line, or lines, exteizdiilg froill the 
center line of lane line to a point 1 to 2 feet to the right side, or to 
both sides, of the approach end of the obstruction (fig. 3-12). 

The length of the cliagoaal inarkiags shoulcl be cletermiilecl by the 
formnla L=SxTV where L equals the leagth ill feet, S the off-peak 
85 percelltile speecl ill iniles per hour, ailcl I T  the ~viclth of the offset 
i11 feet. The miaim~un length of the diagoizal shall be 100 feet in 
urban areas ailcl200 feet in rural areas. 

If traffic is required to pass only to the right of the obstruction, 
the illarlring shall coilsist of a no-passing illarkiilg at least twice the 
length of the cliagond portioil cleteriniizecl by the forillula above. 

A paiilted median islaild may be illstalled in advance of the ob- 
structioiz by placing yellow markiags in the triangular area between 
the marlriags. 

If traffic inay pass either to right or left of the obstructioa, the 
inarlrings shall consist of two cl~annelizing lines cliverging froin the 
lane line, one to either side of the obstrnctioll for a leizcrth deter- b 
inined by a forillula L=SxTV. I n  aclvailce of the poiat of divergeace, 
a wide, solid white line or clouble white line shall be extended in 
place of the brolreil lane line for a distance e q ~ ~ a l  to the leagth of the 
diverging lines. 

It may be desirable where traffic is perinittecl to pass to both right 
ancl left of an obstructioa, to place additioilal mlzite marlrings ill 
the triangular area bet~veeil the i~>arlriizgs as show11 i11 figures 3-10 
and 3-12. 

3B-14 Stop Lines 
Stop lines are solid white lines, ilorillally 12 to 24 inches wide, ex- 

tending across all approacll lanes. 



Stop lines slzonld be used in both rural aizcl urban areas where it 
is iinportalzt to indicate the point, behind which velzicles are required 

) to stop, in compliance xvitlz a STOP sign, traffic signal, officers' di- 
T rection, or other legctl requirement. 

Stop lines, ~vlzere usecl, slzonlcl orcliizarily be placecl 4 feet in ad- 
vance of and parallel to the nearest crosswallr line. I11 tlze absence 
of a marlrecl crosswallr, tlze Stop line slzoulcl be placed at tlze desired 
stopping point, in no case illore tlzaiz 30 feet or less than 4 feet from 
the nearest edge of tlze intersecting roadway. 

If a stop line is nsecl in coizjt~nctioiz with a STOP sign, it should 
ordinarily be placecl in line wit11 the STOP sign. However, if the 
sign cannot be located exactly where vehicles are expected to stop, 
tlze Stop line should be placed at tlze stopping point. 

3B-15 Crosswalks and Crosswalk Lines 

Crosswalk marlrings at signalizecl intersections and across inter- 
sectional approaches oil wlziclz traffic stops, serve primarily to guide 
pedestrians in the proper paths. Cross~vallr inarlriizgs across road- 
ways on wlziclz traffic is not coiztrollecl by traffic signals or STOP 
signs, inust also serve to warn tlze motorist of a pedestrian crossing 
point. At non-iiztersectiond locations, tlzese markings legally estab- 
lish the crosswalk. 

Crosswalk liizes shall bp solid white l ine~~~mark ing  both edges of e,c- t 9.. ~ r n n v l  c r o c s ~  l i  - r ,  ,, y e . i / u > ~ .  

the crosswalk, n h e y  shall be not less than 6 inches in width and 
shonld not be spacecl less tlzaiz 6 feet apart. Under special circum- 
stances where no advance stop line is providecl or where ~~ellic~llar 
speeds exceecl 35 RIPH or where crosswalks are unexpected, it may 
be desirable to increase tlze width of the cross~vallr line up to 24" in 
widtlz. Croswallr lines on botlz sides of tlze crosswallr should extend 
across the full ~vidtlz of pavement to cliscoumge diagonal walking 
between cross~vallrs (fig. 3-138). 

Crosswalks slzonld be inarlred at all intersections where there is 
snbstantial conflict between vehicle ancl pedestrian movements. 
Marked crosswallrs should also be provided at otlzer appropriate 
points of peclestriaiz conceiztratioiz, suclz as at loading islands, mid- 
bloclr pedestrian crossing, and/or where pedestrians could not other- 
wise recognize the proper place to cross. 

Crosswalk marlrings slzoulcl not be used indiscriminately. A care- 
f~11 engineering stucly slzould be requirecl before they are installed at 
locations a~vay froin traffic sigiials or STOP signs. 

Since izoiz-iiztersectioizal pedestrian crossings are generally unex- 
pected by the motorist, warning signs (sec. 2C) shonld be installed 
ancl adequate visibility proviclecl by parking prohibitions. 

For added visibility, the area of tlze crosswalk may be marked 
wit11 wlzite cliagonal lines at  a 45" angle or wit11 wlzite longitudinal 



a - Standard crosswalk marking. 

b -Crosswalk marking with diagonal lines for added visibilitv. 

c - Crosswalk marklng with long~tud~nal l~nes for added v ~ s ~ b ~ l ~ t y  

Figure 3-13. Typical crosswalk markings. 



' 
a - Crosswalk marking that outlines pedestrian travel paths. 

b - Crosswalk marking that outlines the edge of pedestrian travel area. 

Figure 3-1 4. Typical crosswalk marking for exclusive pedestrian phase. 
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lines at  a 90' angle to the line of the crosswalk (figs. 3-13b, 13c). 
These lines shoulcl be approximately 12" to 24'' wide ancl spaced 12" 
to 24'' apart. lVl1e11 diagonal or longitudinal lines are nsecl to inark 
a crosswalk, the transverse crosswalk lines inay be omitted. This -l 
type of nzarlcing is intended for use at locations where substantial 
a~~inbers  of pedestrians cross without any other traffic control device, 
at locations where physical conditions are such that added visibility 
of the crosswallr: is desired or at places where a pedestrian cross- 
walk might not be expected. Care should be taken to insure that 
crosswalks wit11 diagonal or longit~~dinal lines usecl at some locations 
do not weaken or detract froin otlzer crosswalks (where special em- 
phasis inarkings are not used) (fig. 3-13a). When an exclusive 
pedestrian phase signal, which permits diagonal crossing, is installed 
at an intersection, a ~uliqne marking may be used for the crosswalk 
(fig. 3-14). 

3B-16 Approach to Railroad Crossing 

Pavement marlcings in advance of a railroad crossing shall consist 
of an X; the letters, RR; a no-passing marking ancl certain 
transverse lines. Tlzey should be placed on all paved approaches 
to railroad crossings. These markings, if physically feasible, shall 
be placed at all grade crossings where railroacl highway grade cross- 
ing signals or antoinatic gates are operating, and at all other cross- 
ings where the prevailing speed of highway traffic is 40 MPH or ) , 

greater. 
The markings shall also be placed at crossings where engineering 

studies indicate there is a significant potential conflict between ve- 
hicles and trains. At ininor crossings or in urban areas, these 
markings inay be oinittecl if engineering study indicates that other 
devices installed provide suitable protection. Such inarkings shall 
be white excel] t for the no-passing markings, 

The design of railroad crossing pa~remeizt markings shall be es- 
sentially as illustrated in figure 3-15. The symbols ancl letters are 
elongated to allow for the low angle at  wlzicll they are viewed. 

3B-17 Parking Space Markings 

Parking space marlcings shall be white. 

The marking of parlcing space limits on urban streets encourages 
more orderly and efficient use of parking spaces where parlcing t ~ ~ r i l -  
over is substantial ancl tends to prevent encroachinent on fire hydrant 
zones, bus stops, loacling zones, approaclles to corners, clearance 
spaces for islands ancl otlzer zones ~vhere parking is prohibited. 
Typical parking space markings are sho~vn in figure 3-16. I 
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3B-18 Pavement Word and Symbol Markings 

TVord ancl synzbol inarkings on the pavement may be ~ ~ s e d  for the 
) purpose of g~~iding,  warning, or regulating traffic. They sho~11d be 

limited to not inore tllan a total of three lines of words and/or 
symbols. They shall be white in color. 

Word ancl symbol markings should not be used for mandatory 
messages except in s u p ~ o r t  of stanclard signs. Symbol arrows in- 
dicating n single mandatory inoveinent shall include tlie word 
"ONLY." Signs or niarkings should be repeated in advance of 
mandatory turn lanes when iiecessnry to prevent entrapment and 
to help motorists select the appropriate lane before reaching the end 
of tlie line of waiting vehicles. 

Symbol messages are generally preferable to word messages. The 
letters aiicl syinbols should be greatly elongated in the direction of 
traffic inoveinent because of the low angle at ~vl~ich they are viewed 
by approaching drivers. Large letters, symbols and numerals should 
be used, 8 feet or inore in height; and, if the message consists of 
more than one word, it should read "up," i.e., the first word should 
be nearest to the driver. 

Figure 3-1 7. Elongated letters for pavement marking. 
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Where speeds are lo~v, soinemhat snzaller characters nzay be used. 
The space between lines sliould be a t  least four times tlze height of 
the clzaracters for low speecl roads but not illore tlzan ten tiines the 
heiglzt of the cllaracters, under any conditions. Typical layouts are 
shown in figures 3-17 and 3-18. 

TVord ancl syiilbol markings considered appropriate for use when 
\-varrantecl include the follorviiig : 

1. Regulatory : 
"STOP" "SYRIBOL ARROWS" 
"RIGHT (LEFT)  TURN ONLY" (Note: Symbol arrows 
"25R1PHV shall be suppleinented 

by word "ONLY," if 
mandatory.) 

"SCHOOL X-ING" 
"PED X-ING" 
'(R X R" 

(Railroad Crossing) 
(secs. 2B42 ,  2C-31) 

"STATE 135" (Other 
words or symbols may 
be necessary under 
certain conditions.) 

2. Warning: 
"STOP AHEAD" 
"SIGNAL AHEAD" 
"SCHOOL" 

3. Guide: 
"US 40" 
"ROUTE 40" 

Since an ~~izcontrolled use of pavement markings can result i n  
driver confusion the n ~ m b e r  of different word and synzbol markings 
shoulcl be minimized. 

The worcl "STOP" shall not be usecl on the parenzent unless ac- 
coiizpaiiiecl by a stop line (sec. 3B-14) and S T O P  sign (sec. 2 B 4 ) .  

Tlze morcl S T O P  sliall not be placecl on the pavement in advance 
of a stop line, unless every vehicle is requirecl to stop at  all times. 

Paremeat messages slzo~~lcl generally be no inore than one lane in 
width except the "SCHOOL:' messages (sec. 7C-6). 

Figure 3-19 sliows the use of word and syinbol marliings on the 
paven~ent. 

3B-19 Curb Markings for Parking Restrictions 
Since curb markings of y e l l o ~  and ~vhite  are nsecl for delineation 

nncl visibility, i t  is usually aclvisable to establish parliing regulations 
tlirougll tlie installatioil of staizclard signs (secs. 2B-29 to 31). -'HOW- 
,ever+--wlleir-local ranthoritiea lwescribe, dpBcihl d.col'olz)S'fol: oi~rb,ikzarlc- 
~ i i f g s ~ a s  sa1ppliem8ritdl-to kbalidai.dlsi~il's, tlzeytma$ bb-nsecl. 

7Vhen signs are not usecl, iizteizdecl meaning slionlcl be stenciled on 
the curb. 

Signs shall a l ~ ~ - a y s  be nsecl 11-it11 c~u.ls markings in those areas ~vhere 
curb inarBings xre freclueiltly obliteratecl by accui~inlations of snow 
ancl ice. 
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C. OBJECT MARKINGS 

3C-1 Object Marker Design 

When obstructions within or adjacent to the roadway require 
marking, the marker shall consist of an arrangement of one or more 
of the following designs : 

T y p e  1-Either a marker consisting of nine yellow reflectors, each 
with a minimum dimension of approximately 3", mounted sym- 
metrically on an 18" yellow or black diamond panel; or an all 
yellow reflective diamond panel of the same size. Type 1 markers 
may be larger if conditions warrant. 

T y p e  $-Either a marker consisting of three yellow reflectors, each 
with a minimum dimension of approximately 3", arranged either 
horizontally or vertically; or an all yellow reflective panel, 6" x 12". 
Type 2 markers may be larger if conditions warrant. 

T y p e  3-Striped inarker consisting of a vertical rectangle ap- 
proximately 1 foot by 3 feet in size with alternating black and re- 
flectorized yellow or white stripes sloping downward at an angle of 
45" toward the side of the obstruction oil which traffic is to pass. 
The minimum width of the yellow or white stripe shall be 3 inches. 
A better appearance can be achieved if the black stripes are wider 
than the yellow or white stripes. 

3C-2 Objects in the Roadway 

Obstructions within the roadway, shall be marked with a Type 1 
or Type 3 object marker. 

For additional emphasis a large surface snch as a bridge pier may 
be painted wit11 diagonal stripes, 12 inches or greater in width, 
similar in design to the Type 3 object marker. The alternating 
black and reflectorized yellow or white stripes shall be sloped down 
at an angle of 45" to~varcl tlle side of the obstruction ~.vhicll traffic 
is to pass. Where a sign is used with the diagonal stripes, the 
stripe nlarlrings should be discontinued to leave a 3-inch space 
around the outside of the sign. 

Appropriate signs (secs. 2B-24, 2C-34) directing traffic to one or 
both sides of the obstrnction may be used in lieu of the object marker. 
I n  addition to markings on the face of an obstructioiz in the road- 
way, warning of approach to the obstruction shall be given by ap- 
propriate pavement markings (sec. 3B-13). 

Wlzere the vertical clearance of an overhead structure exceeds the 
inaxiil~~uili legal height of vehicle by less than one foot the clearance 
in feet ancl inclles shoulcl be clearly marked on the structure (sec. 
2C-35). 





3C-3 Objects Adjacent to the Roadway 

Objects not actually in the roadway may be so close to the edge of 
the road that they neecl a marlier. These inclnde underpass piers, 
bridge abutineats, hanclrails and culvert heacl~valls. I n  some cases 
there inay not be a pl~ysical object involvecl, but other roadside con- 
ditions sucl~ as ilarrolv shoulder drop-offs, gores, small islancls and 
abrupt changes in roaclway alignmeat may inake it undesirable for a 
driver to leave the roaclway. Type 2 or 3 object markers are in- 
tended for use at sucll locations. The inside edge of the inarker 
shall be in line wit11 the inner edge of the obstruction. 

Standarcl ~varning signs (sec. 2C) should also be nsed where ap- 
plicable. Typical applications of inarliers for roadside obstructions 
are show11 in figure 3-20. 

3C-4 End of Roadway 

The illarlier for the encl of a roadway, at mlzich point there is no 
alternate vel~icular patll, shall be either a marker consisting of nine 
red reflectors, each wit11 a iiiininluin dimension of approxiil~atey 3", 
mountecl syillinetrically on an 18 incll square, red or black panel; or 
an 18 inch scluare reflectorized red-panel. More than one marker or 
a larger marker may be used at  tlie encl of the roadway where con- 
ditions warrant. Tlie minimu~lz mounting Ileigllt of this marlier 

) shall be four feet. Appropriate aclvance warning sigm should be 
used. 

D. DELINEATION 

3D-1 Delineators 

Road delineation markers are effective aids for nigllt clri17ing and 
are to be considerecl as guicle inarliings rather than wanling clevices. 
Delineators inay be used on long continuous sections of higllway or 
through short stretches wlrhere there are cllanges in horizoi~tal align- 
ment, particnlarly where the alignment migl~t be confusing, or at  
pavement wicltll transitioi~s. Ail important advantage of delineators, 
in certain areas, is that they remain visible ~vhen the roaclway is 
wet or snow-covered. 

3D-2 Design 

Delineators shall consist of reflector units capable of clearly re- 
flecting liglit under norinal atinospheric conclitioiis froin a clistailce 
of 1,000 feet ~vllen ill~minatecl by tlie upper beam of stanclard auto- 
mobile ligl~ts. Reflectire eleinents for delineators shall have s niini- 
mum climensioil of approximately 3 inches. Eloizgatecl reflective 



units of appropriate size nlay be used in place of two reflectors 
mounted as a unit. I* 

B 
3D-3 Curb Markings for Delineation 

Reflectorized solicl yello~v shoulcl be placed oil the c ~ ~ r b s  of islands 
i 

located in the line of traffic flow where the curb serves to channel 
traffic to the right of the obstruction. Reflectorized solid white 
slloulcl be nsecl ~vhen traffic may pass on either side of the island. 

TVhere the curbs of the islands become parallel to the direction of 
traffic flow it is not necessary to mark the curbs ~ulless a stucly indi- 
cates the need for this type of delineation. IV11ere these cnrbs are 
marked, the colors shall conforin to the general principles of mark- 
ings (sec. 3A-5). 

Curbs at openings in a continuous median island need not be 
marked unless incliviclual stucly indicates the neecl for this type of 
marking. 

3D-4 Delineator Application 
a 

Delineators used on tllro~~gll two-lane, two-way roadways shall be 
single ~vhite reflector units on the right sicle. Single white reflector 
units inay be placecl on the left side of the two-way roadways par- 

. I  
t ic~~larly at  sharp right-hand curves. 

On through roadways of expressway type facilities, single white 1 
delineators shall be placecl on the right sicle. I f  nsecl oil the left side 
for additional guidance, they shall be white also. There  median 1 
crossovers are provided for official or emergency use on freeways 
and where these crossovers are to be markecl, a clouble yellow de- 
lineator shoulcl be placecl on tlle left side of the througll roadway 
on the far side of tlle crossover for each roadrvay. 

Double or I-ertically elongatecl yellow delineators sl1a.111 be spaced at 
100 foot inter~rals along acceleration ancl deceleration lanes and along 
the outside or both sides of tangent portions of interchange ramps. 
TVhere clelineators are usecl only on one side of an intercllaage ramp, 
and the ramp is curved, the delineators shall be placed on the out- 
side of the curve, with appropriate spacing as set forth in table 
111-1. 011 curvecl ramps, where the curves reverse direction, delinea- 
tors should be usecl on the outside of each curve ancl should overlap 
in the area of the direction change. 

Red deliileators inay be used on the reverse side of any delineator 
whenever it ~vonlcl be viewecl by a motorist traveling in the wrong 
direction on that particular rain13 or roadway. 

- 

Delineators of the appropriate color (white for through roadways 
and yellow for intercl~ange ramps) may be usecl to indicate the 
narro~ving of the pa~enient where either an outside or inside lane 
merges into an acljacent la11e. The clelineators should be used 
adjacent to the lane affected for the full length of the convergence 

- r L -  ,, 
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1 and sl~oulcl be so placed and spaced to show the width reduction 
(fig. 3-9). Delineation is not necessary for the traffic moving in I ' ) the direction of a rvider pavement or on the side of the roadway 

I 
i where the aligament is not affected by the convergence. On a high- 

i 
way wit11 continuous delineation on either or both sides, clelineators 

1 sl~ould be carried through the transition and a closer spacing inay 
be warranted. 

, Delineatioil shall be optional on sections of roadway between inter- 
changes where fixecl-source lightiag is i11 operation. 

3D-5 Delineator Placement and Spacing 
Delineators, if used, shall be mounted on suitable supports so that 

the top of the reflecting lleacl is about 4 feet above the near roadway 
edge. They shall be placed not less than 2 or more thaa 6 feet out- 
sicle the outer edge of the shoulcler, or if appropriate, in the line of 
the guarclrail. 

Delineators shoulcl be placed at a constant distance froin the edge 
of the roacl~vay except that, where a guardrail or other obstruction 
intrncles into the space between the paveinent edge aad the extensioil 
of the line of delineators, the clelineators shoulcl be in line with or 
inside the innernlost eclge of the obstruction. Typical delineator in- 
stallations are slio~~rn in figure 3-20. 

Norinally, delineators should be spaced 200 to 528 feet. TVhen nor- 
\ inal uniforin spacing is interruptecl by driveways, cross roads, etc., 

delineators falling witl~in such areas inay be inovecl in either direc- 
tion, a distance not exceecling one-cluarter of the norinal spacing. 
Delineators still falling ~vithin snch areas should be eliminated. 

Spacing shoulcl be adjusted on approacl~es and tl~roughout hori- 
zontal curves so that several delineators are always visible to the 
driver. Table 111-1 shows suggestecl inaxiinuiii spacing for delinea- 
tors at horizontal curves. (See next page). ' - A , .  

1. 
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E. COLORED PAVEMENTS 
3E-1 Colored Pavements 

TVhen ~ ~ s e d  for guidance and reg~~lation of tmffic, colored pave- 
ment surfaces are traffic coiltrol devices. Sit~~ations occur where 
colored pa~rements coulcl supplement other traffic control devices. 
They should be used only where they contrast significantly with ad- 
joining paved areas. T4711ere colorecl pavenients are used, the 
guidance or control providecl shall be applicable at  all times. 

3E-2 Colors 
The use of the following colors for paveineats shall be limited to 

the purposes noted : 
1. Red shall be used only on the approaches to a STOP sign which 

is in use 24 hours a clay. The lengtll of colored surface should be 



related to the 85-percentile approttch speecl of traffic and give the 
driver a two to four secoilcl aclvailce  vanl ling. 

2. Yellow shall be usecl oiily for illecliails separating traffic flows 
in opposite directions. 

3. TVliite shall be usecl for deliileatioll oil shoulders, on cliannel- 
izing islailds where traffic flows pass on both sicles in  the same gen- 

I 
era1 direction, a i d  for crosswallrs. 

l I 
TABLE 111-1 Suggested Maximum Spacing for Highway Delineators On 

Horizontal Curves 

(Distance in Feet Rounded to the Nearest 5 Feet) 

Radius Spacing Spacing in Advance & Beyond Curve (in feet) 
of Curve On Curve 
(in feet) (in feet) 1st 2nd 3rd 

Spacing for specific radii not shown may be interpolated from table or com- 
puted fro111 the fornlula ~=3-. The n~ininluni spacing shol~lcl be 20 feet. 
The spacing on curves should not exceed 300 feet. The spacing of the first delin- 
eator approaching a curve is 2 S, the second 3 S, and the third 6 S but not to 
exceed 300 feet. I f  a spacing less than 300 feet is used approaclling the curve, 
the distance shown above shoulcl be adjusted accordingly. 




