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PennDOT Publication 46 – Glass Beads 

 

Since there are various marking materials approved for use in the state, the Department has developed 

specifications for several types of beads for use with these materials.  To view the gradation of the 

following bead types, go to Publication 408, Section 1103.14.  

 

• Type A Beads.  These are the standard beads specified in AASHTO M-247, Type I, Moisture 

Resistant.  Type A Beads can be used with all marking materials.  

• Type B Beads.  This gradation is much larger than the standard beads (Type A), and was developed 

for use with durable materials to provide better wet-night visibility of the pavement markings.  

Commercially available trade names include Visibeads, Big Beads, Megalux, etc.  

• Type C Beads.  These beads are another large gradation similar to the Type B Beads, but are used 

primarily with waterborne and polyester pavement marking materials for improved wet-night 

visibility.    

• Type D Beads.  This gradation is only slightly different from the standard beads (Type A) with a 

greater percentage of beads in the bigger sieve sizes.  Type D Beads may be used with waterborne 

paints as an alternate to Type A Beads. 

 

 

 



 

Table 11.  Recommendations for installing marked crosswalks and other needed pedestrian improvements at uncontrolled locations.* 
Vehicle ADT 

< 9,000 
Vehicle ADT 

>9,000 to 12,000 
Vehicle ADT 

>12,000–15,000 
Vehicle ADT 

> 15,000 
 

54 

Speed Limit** 
Roadway Type 

(Number of Travel Lanes  
and Median Type) < 48.3 

km/h 
(30 

mi/h) 

56.4 
km/h 
(35 

mi/h) 

64.4 
km/h 
(40 

mi/h) 

< 48.3 
km/h 
(30 

mi/h) 

56.4 
km/h 
(35 

mi/h) 

64.4 
km/h 
(40 

mi/h) 

< 48.3 
km/h 
(30 

mi/h) 

56.4 
km/h 
(35 

mi/h) 

64.4 
km/h 
(40 

mi/h) 

< 48.3 
km/h 
(30 

mi/h) 

56.4 
km/h 
(35 

mi/h) 

64.4 
km/h 
(40 

mi/h) 
Two lanes 
 

C C P C C P C C N C P N 

Three lanes C C P C P P P P N P N N 
Multilane (four or more lanes) 
with raised median*** 

C C P C P N P P N N N N 

Multilane (four or more lanes) 
without raised median  

C P N P P N N N N N N N 

* These guidelines include intersection and midblock locations with no traffic signals or stop signs on the approach to the crossing.  They do not apply to school crossings.  A two-
way center turn lane is not considered a median.  Crosswalks should not be installed at locations that could present an increased safety risk to pedestrians, such as where there is 
poor sight distance, complex or confusing designs, a substantial volume of heavy trucks, or other dangers, without first providing adequate design features and/or traffic control 
devices.  Adding crosswalks alone will not make crossings safer, nor will they necessarily result in more vehicles stopping for pedestrians.  Whether or not marked crosswalks are 
installed, it is important to consider other pedestrian facility enhancements  (e.g., raised median, traffic signal, roadway narrowing, enhanced overhead lighting, traffic-calming 
measures, curb extensions), as needed, to improve the safety of the crossing.  These are general recommendations; good engineering judgment should be used in individual cases 
for deciding where to install crosswalks. 
** Where the speed limit exceeds 64.4 km/h (40 mi/h), marked crosswalks alone should not be used at unsignalized locations. 
*** The raised median or crossing island must be at least 1.2 m (4 ft) wide and 1.8 m (6 ft) long to serve adequately as a refuge area for pedestrians, in accordance with MUTCD 
and American Association of State Highway and Transportation Officials (AASHTO) guidelines. 
C = Candidate sites for marked crosswalks.  Marked crosswalks must be installed carefully and selectively.  Before installing new marked crosswalks, an engineering study is 
needed to determine whether the location is suitable for a marked crosswalk.  For an engineering study, a site review may be sufficient at some locations, while a more indepth 
study of pedestrian volume, vehicle speed, sight distance, vehicle mix, and other factors may be needed at other sites.  It is recommended that a minimum utilization of 20 
pedestrian crossings per peak hour (or 15 or more elderly and/or child pedestrians) be confirmed at a location before placing a high priority on the installation of a marked 
crosswalk alone. 
P = Possible increase in pedestrian crash risk may occur if crosswalks are added without other pedestrian facility enhancements.  These locations should be closely 
monitored and enhanced with other pedestrian crossing improvements, if necessary, before adding a marked crosswalk. 
N = Marked crosswalks alone are insufficient, since pedestrian crash risk may be increased by providing marked crosswalks alone.  Consider using other treatments, such 
as traffic-calming treatments, traffic signals with pedestrian signals where warranted, or other substantial crossing improvement to improve crossing safety for pedestrians.  

 



Advance Warning Sign Placement (MUTCD 2009) 

 

 
 

 

Delineator Placement (MUTCD 2009) 

 

 
 

 

 



MUTCD 2009 – Chapter 8 – TRAFFIC CONTROL FOR RAILROAD AND LIGHT RAIL 

TRANSIT GRADE CROSSINGS 
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PAVEMENT MARKINGS 
 

CONSTRUCTION  INSPECTOR  QUALITY  ASSURANCE  REVIEW  FORM 
 

 
DISTRICT__________ COUNTY____________________ PROJECT_________________________________ 
TRAFFIC ROUTE_______ STATE ROUTE_________       SEGMENT_____________ OFFSET___________ 
APPLICATION CONTRACTOR________________________ PRIME___________ SUB____________ 
DATE:___________________ TIME:______________ WEATHER:_______________________________ 
PAVEMENT TEMPERATURE_______       AMBIENT TEMPERATURE___________ % RELATIVE HUMIDITY_________ 
TYPE OF MARKING:    Long Lines __________ Arrow _________ Legend ___________ Other_______________________ 
MATERIAL:    Paint ________, Epoxy __________,      Thermoplastic: Hot___________   or Preformed _________________ 
                       Cold Plastic: Inlaid__________ or Surface Applied__________,   Other__________________________________ 
MANUFACTURER:____________________________________________    MANUFACTURED DATE:________________ 
PRODUCT NAME or FORMULA:______________________________    MATERIAL CERTIFICATION PROVIDED?   Y / N _______ 
 
COMPLETE THE FOLLOWING APPROPRIATE SECTIONS: 

A.  TRUCK MOUNTED AND SELF-PROPELLED MACHINE OPERATION (LONG LINES) 
1.  Is the marking being applied in accordance with the manufacturer’s specifications?    Yes________ No _______ 
2.  Is the roadway surface clean and dry? Yes________ No__________ 
3.  Is a primer being used prior to the application?  Yes__________ No____________ N/A_____________ 
4.  Are the pavement, ambient temperature and percentage of relative humidity being monitored and documented at least                                   

three times a day?   Yes____________ No_________ 
5.  Was paint mixed before using?        Yes___________ No_____________ 
6.  Are center line guns adjusted to provide a 6-inch space between lines? (+ ½ inch) Yes_____ No_____ N/A_________ 
7.  Are lane lines 4 inches to the right of the pavement joint or seam?  (+ ½ inch) Yes_______ No________ N/A________ 
8.  Are edge lines 4 inches from the edge of the pavement? (+ ½ inch) Yes_______ No__________ N/A__________ 
9.  What is the application speed? _____________MPH 

 

PAINT/BINDER AND BEAD GUNS 
Left Outside Left Inside Right  

Yes No N/A Yes No N/A Yes No N/A 

10.  Are the edges of the lines clean and sharp?          

11.  Are the lines being applied uniformly?          

12.  Are glass beads evenly distributed over entire line?          

13.  Are glass beads properly embedded (60-70%)?          

14.  What is the width, in inches, of the traffic lines being applied?          

15.  What is the length of the skip line pattern (Cycle should be 40’)?    

16.  What is the length of the skip line (10’)?    

17.  What is the binder temperature at the guns?    

18.  What is the measured application rate of glass beads? # / Gal. # / Gal # / Gal 

19.  What is the quantity of binder used and length of lines applied?  
(Quantity of paint should be in compliance with the following charts.) 

Gal. 
Ft. 

Gal. 
Ft. 

Gal. 
Ft. 
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4” WIDE LINES (15 MILS)    4” WIDE LINES (12 MILS)          NOTES
100 ft.          0.312 gals.    100 ft.           0.249 gals.        1)  Skip line uses 75% less paint than a solid line. 
500 ft.          1.559 gals.             500 ft.           1.247 gals.          
1000 ft.       3.117 gals.           1000 ft.           2.494 gals.            2)  Six inch wide lines use 50% more paint than 4 inch wide lines. 
2500 ft.         7.794 gals.           2500 ft.           6.236 gals. 
5280 ft.        16.460 gals.          5250 ft.         13.170 gals.            3)  Eight inch wide lines use 100% more paint than 4 inch wide lines. 
 
To determine gallons for a 4 inch line 15 mils thick, divide feet of line by 320.7776   
 
To determine gallons for a 4 inch line 12 mils thick, divide feet of line by 400.9112   
 
To determine gallons of paint for legends and symbols at 15 mil thickness, divide square feet of markings by 106.93 
 

B. MANUAL OR WALK BEHIND OPERATION (ARROWS, LEGENDS, ETC.) 
 
1. Type of application: Hand Gun_____________ Machine ___________________ 
2. Is the marking properly centered in the lane?   Yes____________  No________________ 
3. Are the edges clean and sharp?   Yes_____________    No_______________ 
4. Does the marking have uniform paint coverage?  Yes __________ No_______________ 

(Paint should be sufficiently heavy to allow for 60-70% glass bead embedment.) 
 
5. Type of glass bead applications:  Hand______Gravity Fed ________Pressure Fed _______ __N/A___________ 
6. Are glass beads evenly distributed over the marking? Yes___________  No_______________ 
7. Are glass beads properly embedded (60-70%)?  Yes _____________  No_______________ 
 

C. RETROREFLECTIVITY MEASUREMENTS OF APPLIED PAVEMENT MARKINGS 
 
1. Did contractor follow PTM 431?   Yes______   No______ 
2. Did markings meet retroreflectivity requirements? Yes______   No______ 
 
 
Remarks: 
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________ 
 
 
 

_______________________________________ 
Inspector 

 
FID#___________________________________ 


