State of the State....of
Striping

Kerry NeSmith, P. E.
Pre-Construction Conference
May 25, 2021



Are stripe and markings important???

®* How many of you have received a phone call from a
customer about a striping issue?

®* How many of YOU have driven a car/truck/bus etc.?

®* How many of YOU have ever complained about or wished
for better stripe/markings/raised pavement markers on a
roadway at night....

® Stripe and markings are important.......

> Yet, we typically don’t ‘invest’ much into them.



Investing in stripe and markings

Not just $3$%

It's about time, effort, attention to details

It's about knowing the standards and applying them.

It's about ASSESSING the design and following up on previous work.
It's about operating in a collaborative environment, not a vacuum.

It's about maybe designing with a ‘striping mind’ or striping ‘in mind’



3" Lane ends
after acceleration
for EB on ramp

Location of
the issue

90

Rapid City
1/a MILE | Albert Lea Py




Thinking out loud, but you could drop the lane in advance of the northbound on ramp (nnrth to the left here) to eliminate the conflict and turn that right lane int
lane for entering traff c I wnuld need another set of lane drop signs but the would be “more MUTCD correct” compared to an exit only
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Charles Dickens—A Christmas Carol

nost of Striping Past
nost of Striping Present

nost of Striping Future



It's important to know a little history




Ghost of Striping Past

® First widespread use of traffic stripe was in....??77??
®* Wayne County, Michigan in approximately 1911.
®* How do | know this??7??



Evolution of the U.S.
Pavement Marking System

by H. Gene Hawkins, Jr., Ph.D., P.E.
Division Head
Texas Transportation Institute
College Station, TX 77843-3135

Prepared as part of an Interim Report for

NCHRP Project 4-28 — Feasibility
Study for an All-White Pavement
Marking System




Ghost of Striping Past

® Standards for striping were slow to develop and varied
across the country.

® First MUTCD developed in 1935.



1935 Manual on Uniform Traffic Control Devices

The nherent conflicts created by the existence of two manuals were quickly recognized and
efforts were 1nitiated to develop a single manual for both rural and urban conditions. AASHO
and NCSHS formed the Joint Committee on Uniform Traffic Control Devices (JC) in 1932 and
published the original edition of the MUTCD i November 1935. Each part (signs. markings.
signals. and 1slands) was subdivided into articles and sections addressing specific traffic control
device aspects such as legal authority. application and location, design. and maintenance. The
markings portion was further divided into divisions addressing regulatory and guidance markings
and warning markings on hazardous objects. This format required the user to look at several
different sections to obtain all the information about a particular type of marking.

The 1935 MUTCD defined markings for pavements, curbs, and objects. Lines could be
marked with construction joints, paint, or pavement inserts. White. yellow. or black could be
used, depending on which color would provide the greatest contrast. Lines could be between
four and eight inches wide. Stripes and gaps were supposed to be equal 1n length and between 5
and 75 feet.

VW



1961 Manual on Uniform Traffic Control Devices

The 1961 MUTCD was the first to be organized 1n parts. chapters, and sections as used 1n
the modern MUTCD. New material was added to address traffic controls for construction and
maintenance operations, signing for civil defense, and freeway signing. The importance of the
manual was indicated by a federal requirement that all tratfic control devices used on federal-aid
highways conform to the standards in the 1961 edition. The new edition tried to avoid departure
from the basic standards of previous editions, but provided for much greater uniformity in tratfic
control devices. Many of the alternatives previously permitted for a given device were
eliminated and a single standard was substituted. The value of symbols continued to be
recognized, but few symbols were introduced.

In the markings part of the manual. conflicts over the color of no-passing zone markings
were eliminated by specifying yellow for centerlines and eliminating the use of white. as
permitted 1n earlier editions. Table 2 presents the possible uses of white and yellow markings as
specified in the 1961 MUTCD. That manual presented the following reasons for using yellow
for the specified pavement marking applications:

N



Some standards remain constant while
some change

® Lane reductions.....same from at least 1948 until present day

® Lane drops....... new standards emerged in 2000 edition




Ghost of Striping Present (well since 2014)

®John Lorentson drop lane conversation, May 2014 (rot behind a
wall!)

* Numerous presentations

* MMM 2014

® Pre-Construction Spring 2015
* CEME 2015



® Striping & Surprises, Pre-Construction, Spring 2018
® Striping matters 1.0, MMM, August 2018
® Striping matters 2.3, CEME September 2019

® Numerous “gripe sessions”
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December 2005

for Exit Ramp Markings (Sheet 2 of 2)

C - Parallel deceleration lane at a multi-lane exit ramp having an optional exit lane
that also carries the through route

Physical gore

White channelizing lines

MNormal width or wide
solid white lane line

Theoratical gore
MNormal width or wide
solid white lane line

(variable length)

Mormal width dottad
white lane line from
upstream end of full
width deceleration
lane to thaoratical
gore of 1o upstraam
end of solid white
lane line

Mormal width dottad
lane line or dotted

extension of right- end
hand edge line Legend
is optional in =+ Diraction of travel
dacelaration

lane taper

Sect. 3B.04
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Ghost of Striping Future







YSIIEIIJLDEP

T BROKEM ‘I._IIUNE I.ECIGT-E !'II'JRlFﬁF‘LCI STRIPE

DOUBLE WIDTH SOLID LIWE WHITE CHANWNELZING LINE

SOLID LINE YELLOW TRAFFIC STRIPE
\_| TDOTTEO TRAFFIC STRIPE (2' LONG WITH 4° GaFl

REFEAEMCE FlSCaL SHEET
FACJECT NO YEAR NG

YS&[D LIKE WHITE TRAFFIC STRIPE

SHOULDER

CONCEPT 1
FULL WIDTH 2 LANE ENTRANCE ONTO FREEWAY

DOUBLE wIDTH S0UID LINE wWHITE CHANMELZING STRIPE

.\—enm:n MINE WMLTE TRACE [ STRIPE

SOLID LIME YELLOW TRAFFIC STRIPE
; TMTTED TRAFFIC STRIPE (2" LOMC wiTH 4" GAP)

YSBLID LIME WHITE TRAFFIC STRIPE

= - X - - = - 3

= =

CONCEPT 2

P T RIPT

STRIPED GORE POINT

END OF CHANNEL IZING LANE LINE

EMD DF FULL WIDTH INSIDE RAM® LANE

BREAR POINT BETWEEM BROKEN AMD DOTTED LAME LINES
EMD OF FuLL wiDTH OUTSIDE AAMP LANE

meOame

RA T

DOTTED STAIPE SHALL BE USED ADJACENT TO THE THROUGH LANE BETMEEN POINTS B AND C REGARDLESS OF LEMGTH.

DOTTED STRIPE SWALL BE USED BETWEEW THE RAMP LANES BETWEEN POINTS D AMD E.

= FOR CONVEMTIONAL SIDERDADS. FOINT D SHALL BE TWE POINT WWERE THE TWD LANE RAMP BEGINS.

- FOR FREEWAY-TO-FREEWAY RAMPS. POINT O SHALL BE MEASURED AMD LOCATED UPSTREAM FROM POIMT £ AT A& DISTANCE OF '« MILE.

REFERENCE THE APPROPR|ATE TOV00 SERIES OF STANDARD DRAWINGS FOR PROPER STRIPE AND PAVEMENT WAAK MG DETAILS. PLACEMEMT. LENGTHS. TRANS|TIONS. ETC.

REFEREWCE THE APPROPA|ATE TO300 SERIES OF STANDARD CRAWINGS FOR PROPER WARKER DETAILS. PLACEMENT. ETC.

2 LANE RAMP WITH 1 LANE ENTRANCE ONTO FREEWAY

==SPECIFICATIOME -
CURREMT ALABAMA DEPARTMENT OF TRANSPORTATION

HiS. DiimleG ROFAESEWTS DESSSMS PREPARLD FOR USE @7 M da ABd DEPRETUENE oF
Ilmunm AMD 1% KOT FO l LOPID, SLPROSUCLD, A
MY DRGANITATION, BITHOUT Tl i
oF IWII’I& lemmri.rm WIM T AFPROVE WIS USE. dh7OME Alia)

D USE OF TEPY [RAETG VAT BE PADSCOUSTES FO THL FULLEST EXTEMT OF THL LAN.

TR
. ALARAMA DEPARTMENT
OF TRANSPORTATION

s EOLiSEuM BOULEVRRD
MOMIGOMCAY, AL 3L130- 3250

1) AL A
STRIPING COMCERTS FOR

TWO LAME ENTRANCE RAMPS
ONTO FREEWATS

e -y FSC-T0I 70155

crams bve Dbl pute paame, 12235000







Ghost of Striping Future

® Next edition of MUTCD

* 11t Edition Notice of Proposed Amendment (NPA) released Dec
2020

®* Comment period closed May 14, 2021 (26,515)
® Assessment of comments by FHWA
® Final rule released and published........?7?7?7....unless......

®* ALDOT will have 2 years to adopt new manual



Current 2009 Edition

Crosswalks

Figure 3B-19. Examples of Crosswalk Markings
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Flgure 3J-2. Examples of Islands Deslgnated by Pavement Markings

A_ Separating Opposing Traffic Flows B. Separating Opposing Traffic
in All Directions Flows in an Intersecting Street

Legend
=+ [lirection of ravel



Figure 3B-14. Lane-Reduction Transitions

A — Lane reduction B — Lane reduction with lateral shift to the left
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Figure 2C-13. Example Sequences for Lane Ends and Lane Merge Signs
Conventional Roads (Sheet 2 of 5)

/ WA4-2R

Motes: See Table 2C-3 for advance

Advance placement distance guidelines
Placement For left- lane termination,
Distance signs are located on left-hand

side of roadway.

Wa-1R

Wie.op [ (OPtional

wlle
t 1t FeeT

Right Lane




Figure 2C-13. Example Sequences for Lane Ends and Lane Merge Signs
Freeways / Expressways (Sheet 1 of 5)

300 ft. max.

e

wlla
/ WA4-2R
MNotes: See Table 2C-3 for advance
placement distance guidelines
For left- lane termination,
signs are located on left-hand
- - side of roadway.

W9-1R
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What do we do about gores???

aains 10 4 puneuucL BECCLTRATIOn g 15 15D ATEat o @ sonech
ks (5 Snii BE b BOTTRD 1 STEAD 05 4 LA
e e ALl B A Th0 T B T ST TanEE
T0 ek BEEIMMING OF o CHAMGCL LZISG LING. THE BOTTER LING SEPANTES. Fal
ORFioh e PR T BECELERT IO L

RIREARE:

Cin i LIk srLLoe

.._\-

Lo PLACING Carimay

AT

s
raran sheit Lhe = o e v
¥ s
OPTIOMAL w/PARALLEL DECELERATION *
S S

— — — — — — = — —

— — — — — — = — —

— — — - —

I - .

e K | P
" - sconumarion s (5)
LASL DROP WARS IACT SALL BE DOUBLE THE SORMAL WIDTW LIMD Fyniry \t o
S R————
S IR 47 AEen B S CeEvLTe 1B TEAFEIC STRIPIM
OPTIONAL w/LANE DROP —

ot TN ron =
e

-;’)-.-"-:-'..‘:w- .-L’I-T-.d.

ML LANE wIDTeS e AT TPIENL.

KOt

’%{ % f"*a{"ig BB T S e i 1,“?.15‘4
5 Al CHCALTE L . o ol THE WIDTH OF STRIPE 10 BE USED ﬂl\l ¥ ARE_CORCRETE
by Ly u — - B S L g% w: X

v eemua




-
&5 -—l—t-qﬂ
Birmingham R




ot s e

Section38=24 3B.25 Chevron and Diagonal €resshatebMarkings

Support:
Chevron or diagonal markings are used to discourage travel on certain paved areas. such as
shoulders. neutral areas, and flush median areas.

Guidance:
Chevron markines should be used:

A. On approaches to obstructions in the roadway (see Section 3B.13), or

B. For channelized travel paths on approaches to intersections (see Fieure 2B-12), or

C. _In buffer spaces between preferential lanes and general-purpose lanes (see Drawing 4 of
Fieure 3E-2), or

D. In the neutral area of exit ramp and entrance ramp goves (see Fieure 3B-8, Drawing 4 of
Fieure 3B-9, and Fieure 35-10), or

E. In the neutral area of bifurcations created from open-road tolling lanes that bypass a
conventional toll plaza, or

F. In neutral areas, where used, at access and egress points to and from a manaeed-lane facility
(see Figures 2G-9, 2G-10, 2G-22, 2G-23, and 2G-23) and,

G. In neutral areas of islands (see Figures 3J-1 through 3J-3).
Option:

Chevron markines mav be supplemented with white retroreflective or internally illuminated raised
pavement markers (see Sections 3B.15 and 3B.17) for enhanced nichttime visibility.

Chevron markings may be used at other locations for special emphasis where traffic flows in the
same general direction as deternuned by engcineering judement.
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Flgure 3B-8. Examples of Dotted Line and Channelizing Line Applications
for Exit Ramp Markings (Sheet 2 of 2)

C - Parallel deceleration lane at a multi-lane exit ramp having an optional exit lane
that also carries the through route

Physical gore

- N - - 4l o ——
Wide white channelizing lines —

Recommended white
chevron markings
in neutral area

Marmal width

white lane | Normal width or wide

solid white lane line

Nomnal width or wide

solid white lane fine — “"———_______b

Varies

MNormal width dotted ,h‘-—_\__/-'*-a.____
white lane ling from W‘-—.
upstream end of full
width deceleration
lane to theoretical —b————""
gore of 10 upstream
end of solid whitz
lane fine

Mormal width dotted
lane line or dotted —
extension of right- Legend

hand edge line —
=+ Direction of travel
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Section 34-6063A.04 Functions, Widths, and Patterns of L.ongitudinal Pavement
Markings
Standard:

The general functions of longitudinal lines shall be as follows:

A. A double line indicates maximum or special restrictions,

B. A solid line discourages or prohibits crossing (depending on the specific application).

C. A broken line indicates a permissive condition_; and

D. A dotted lane line provides suidanee-e+ warning of a downstream change in lane function.

E. A dotted line used as a lane line or edge line extension guides vehicles through an
intersection, a taper area. or an interchange ramp area.

The widths and patterns of longitudinal lines shall be as follows:

A. Normal width line—d4+$e-64neches—ide- 6 inches wide for freewavs. expresswavs. and
ramps: 6 inches for all other roadwavs with speed limits > 40 mph. 4 to 6 inches for all other
roadwavs.

B. Wide line—atHeasttvdecethewidth-ofanermmalline-at least 8 inches in width if 4 inch or 5
inch normal width lines are used and at least 10 inches in width if 6 inch normal width lines are
used.

C. Double line—two parallel lines separated by a discernible space. The pavement surface
shall be visible between the lines in the same way that it is visible outside the lines. except where
contrast markings are used in combination with the double line (see Section 3A.03).

D. Broken line—normal width line segments separated by gaps.

E. Dotted line—noticeably shorter line segments separated by shorter gaps than used for a
broken line. The width of a dotted line extension shall be at least the same as the width of the line
it extends.



Ghost of Striping--Future

® While some things are still to be decided (final new
standards, etc.)

® ALDOT is moving ahead with the times.
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What We Do

Data Collection Data Management and Data Warehousing
Our two man crews are expertly trained to collect reliable data Beck Enterprises offers a breadth of data storage options,
while exercising the highest safety standards in the industry. custom built, to suit your needs.
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