




Part II – Roadway Design Manual

13. Chapter 6 – Section 1-D Pavement Schedule – Revised  05/30/05 See Addendum

NOTE:  Changes include percentage and type of Asphalt Binder Grade and Rates
to be used.

If you have any questions/comments about this revision or suggestions
concerning the Roadway Design Manual, Please contact Robert McKeithan
(rmckeithan@dot.state.nc.us) or Pon Phongsavath (vphongsavath @dot.state.nc.us)
of the Special Services Group, Project Services Unit at (919) 250-4128.
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ADDENDUM TO REVISION NO. 3 TO THE ROADWAY DESIGN MANUAL

EFFECTIVE DATE:  May 30, 2005

EXISTING SECTION AFFECTED:  Part II – Chapter 6-1D – Pavement Schedule

CHANGES: B37.5C has been dropped from OPTIONS ITEM LIST.  

Pavement Schedule description for D3 has been changed from 2¼” to
2½”.  

INSTRUCTIONS: Please insert these pages (2) to replace existing pages (2) of Part II, 

Chapter 6-1D

If you have any questions, contact Frankie Draper (250-4128) of the Special
Services Section, Project Services Unit.  
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ROADWAY DESIGN MANUAL                                                                              PART 1 
 

REV. 3 
REV. 7/2/03 
 

 
DETERMINING TOTAL GUARDRAIL LENGTH                                                        3-2F 
 
 The total length guardrail needed at an installation is obtained by adding the length of 
need to the guardrail length which is needed throughout the limits of the hazard, and then 
deducting the applicable anchors’ unit length. Anchor unit deductions, to be used in 
calculations, are listed below: The total length of guardrail should be rounded so it is 
divisible by 12.5 ft. 
 

ANCHOR DEDUCTIONS 
 

       ANCHOR                      DEDUCTIONS 
 
       GRAU-350                              50.0′ 
       M-350                               37.5′ 
       CAT-1                                                     6.25′ 
       AT-1    6.25′ 
       *Type III   18.75′ 
       *B – 77   18.75′ 
       *B – 83   25.0′ 
              
*Measured from the end of the bridge or approach slab rail. 
 
GUARDRAIL INSTALLATION AT INTERSECTIONS                                                  3-3 
 
 When installing guardrail around intersections, care must be taken to ensure adequate 
sight distance is maintained at the intersection.  Also, the guardrail should not impede the 
turning path of a vehicle.  When guardrail is warranted around an intersection, provide as 
much offset as possible from the edge of the travel lane to the face of the guardrail.  This 
will ensure adequate sight distance and place the guardrail farther from a vehicle's turning 
path. 
 
 In installations along curb and gutter facilities, the guardrail should preferably be placed 
12 feet from the face of the curb instead of at the face of the curb.  If 12 feet is not available, 
place the guardrail, as far away from the face of the curb as the berm width will allow.  
When guardrail is placed at the face of the curb, sight distance and the vehicle's turning 
ability is impeded. 
  
 See Roadway Standard Drawings, Std. No. 862.01, Sheet 7, for a pictorial view showing 
placement of guardrail at intersections.
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GUARDRAIL ON -Y- LINES                                                                                             3-4 
 
 The addition of guardrail where warranted should be considered throughout the 
construction limits along a Y-line.  Remember lower speeds on the Y-line may negate the 
need for guardrail. 
 
  Whenever guardrail is used to shield bridge ends on Y-lines with three (3) or more lanes, 
no guardrail is warranted on the trailing end of the bridge when fill slopes are 4:1 or flatter.  
The elimination of the guardrail on the trailing end of the bridge will improve sight distance 
at ramp intersections, which are downstream of the bridge. 
 
GUARDRAIL INSTALLATIONS ADJACENT TO CURBS AND/OR GUTTERS        3-5 
 
 On curb and gutter facilities with a traveling speed of 35 mph or less, guardrail is 
generally not required.  On low speeds, the vehicle is not likely to vault the curb so the curb 
itself tends to act as a barrier. 
  
 On curb and gutter facilities with traveling speeds of greater than 35 mph, guardrail is 
warranted to protect motorists from fill slope hazards or fixed object hazards, which exist 
within the clear zone.  Methods of placement for guardrail in each situation are described 
below: 
 
Fill Height and Slope Warrant, Preferred Placement: The preferred treatment is to place the 
face of the guardrail 12 feet from the face of the curb.  The 12 feet width provides ample 
sight distance for any intersecting streets or driveways near the guardrail installation.  This 
placement method will also accommodate for sidewalk installation.  The guardrail will be 
placed behind the sidewalk.  
 
To provide for the above installation, the berm width would have to be 14 feet. (See 
Roadway Standard Drawings, Std. No. 862.01 Sheet 11. 
 
Fill Height and Slope Warrant: When right of way restrictions prohibit the use of the 
preferred treatment,  the guardrail should be placed so the face of the guardrail aligns with 
the face of the curb. If sidewalk exists or is proposed, the sidewalk may have to be flared at 
the anchor unit installation. 
 
 High–Speed facilities frequently require a curb/guardrail combination, on outside 
shoulders, to control surface drainage and reduce erosion of fill slopes.  The expressway 
gutter/guardrail combination is only to be used when the Hydraulics Unit recommends it on 
freeways with 3 or more lanes of pavement sloped in the same direction.  The situation 
generally occurs on the low side of a superelevated curve in a fill section.  Use the shoulder 
berm gutter/guardrail combination to meet this requirement at all other locations.
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PIPE CLASSIFICATIONS                                                                                                              5-12 

Pipe classifications will be provided by the Hydraulics Unit for cross drains under high
type pavement, for special situations, and for storm drains and special drainage systems.
(High type pavement is any Portland Cement Concrete Pavement, or any Asphalt Concrete
Pavement at least 2″ thick.) 

For cross drains under low type pavement, the contractor has the option of using either
reinforced concrete pipe culverts or bituminous coated corrugated steel pipe culverts unless
otherwise specified by the Hydraulics Unit.  Pipe alternates shall be shown on the summary
sheets.  

For driveway pipe through 24″, the type of pipe will be optional between plain concrete
pipe culverts, HDPE smooth lined corrugated plastic pipe and corrugated steel pipe culverts.
Pipe shall be shown on the summary sheets.  The above procedure will be followed unless
otherwise specified by the Hydraulics Unit. 

For temporary detours, use plain C.S. Pipe Culverts.  
See 5-12, Figure 1 of this Chapter for a detail showing typical pipe installations. 
For additional information on drainage quantities sheets, see Part II, 8-2 of this Manual. 

MEDIAN DROP INLETS                                                                                                              5-13 

Narrow slot grates (Std. No’s. 840.24 & 840.29):   use with median drop inlets on non-
controlled access projects and projects with heavy pedestrian traffic.

Wide slot grates (Std. No’s. 840.20 & 840.22):   use with median drop inlets on
controlled access projects; however narrow slot grates (Std. No’s. 840.24 & 840.29) will be
used at locations   where  pedestrian traffic is anticipated.

 . 
Traffic bearing drop inlets (Std. No’s. 840.35 or 840.36):   use within 4′-0″ of lanes,

except when placed in a concrete traffic island.
  Steel frames and flat steel grates (Std. No. 840.37):  use where it has been determined

that traffic bearing drop inlets are needed on controlled access projects in locations that
pedestrian traffic is not anticipated. The Traffic Engineering and Safety Systems Branch or
the Hydraulics Unit may specify other locations where these must be used due to special
considerations such as in a travel lane.

Traffic bearing drop inlet Std. No. 840.36 is used exclusively with steel frame and grates. 

 

STANDARD CATCH BASINS                                                                                                   5-14 

 Use type “E”, “F”, or “G” grates on standard catch basins unless specified otherwise by
the Hydraulics Unit and discussed on field inspection with Division personnel.   See
Roadway Standard Drawings, Std. No. 840.03.  Catch Basins, Std. No. 840.01 or 840.02,
placed in 2’-6” curb and gutter are suitable for use adjacent to travel lanes. 
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CHAPTER NINE

AT GRADE INTERSECTIONS

"BULB" TYPE CHANNELIZATION                                                                                  9-1

Intersection "Bulbs" shall be designed in accordance with the Policy and Procedure
Manual 23/1.  When there is not adequate space to show intersection details on the plans,
intersection detail sheets shall be inserted. Information shown on the sheets shall be
restricted to design criteria only that is necessary for the construction of the intersection. 

NOTES: 1) Bulb type intersections are to be used on all rural, unsignalized, and
divided facilities on both paved and unpaved -Y- lines.

2)  For additional information, see Chapter 9-1, Figures 1and 2.



ROADWAY DESIGN MANUAL                                                                                                                            PART 1

Effective 7/12/04
Revision 3



ROADWAY DESIGN MANUAL                                                                                                                            PART 1

Effective 7/12/04
Revision 3

.



































ROADWAY DESIGN MANUAL                                                                   PART  II

Effective Date 4/20/04
Revision 3 addendum
Revised 5/30/05

PAVEMENT SCHEDULE (continued)                                                                                6-1D

Letter-number combinations shall be used to designate different items having the
same code letter and to designate different thickness of the same material.

 Descriptions of the various elements shall show thickness, size, rate of application
and maximum and minimum thickness per application or layer as applicable.  Questions
related to pavement design details shall be referred to the Pavement Design Engineer in the
Pavement Management Unit.

See 6-ID, Figure 1 for sample pavement schedule.

OPTIONS ITEM LIST

For assembling a pavement schedule, see 6-lD, Figure 1 for an example. The
pavement schedule is assembled by utilizing a CADD System. This expanded option items
list is plotted by CADD management. Descriptions can be deleted or corrected as needed.

Mix Type
English(Inches)

Minimum 
lift

Maximum
lift

Maximum
total layer

   SF9.5A 1.0 2.0 3.0
   S9.5X 1.5 2.0 3.0
   S12.5X 2.0 2.0 4.0
   I19.0X 2.5 4.0 4.0
   B25.0X    3.0* 5.5 -

*  For B25.0X placed on unstabilized subgrade, minimum lift thickness is 4.0.
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PAVEMENT SCHEDULE(continued)                                                                                6-ID
CODE  SAMPLE DESCRIPTION           F-1

Al 9″ Portland Cement Concrete Pavement

A2 8″ Continuously Reinforced Concrete Pavement

B Prop. Approx. ____″ Open-Graded Asphalt Friction Course, Type FC_____, at an
Average Rate of ____lbs. per sq. yd.

For Surface Course

C1 Prop. Approx. _____″Asphalt Concrete Surface Course, Type S_____, at an Average
Rate of _____ lbs. per sq. yard.

C2 Prop. Approx. _____″ Asphalt Concrete Surface Course, Type S_____, at an Average
Rate of _____ lbs. per sq. yard in each of two layers. 

C3 Prop. Var. Depth Asphalt Concrete Surface Course, Type S_____, at an Average Rate
of ____lbs. per sq. yard per 1″ depth to be placed in layers not to exceed _____″ in
depth.

For Intermediate Course

Dl Prop. Approx. _____″ Asphalt Concrete Intermediate Course, Type I19.0_____, at an
Average Rate of _____ lbs. per sq. yard.

D2 Prop. Approx. _____″ Asphalt Concrete Intermediate Course, Type I19.0_____, at an
Average Rate of _____ lbs. per sq. yard in each of two layers.

D3 Prop. Var. Depth Asphalt Concrete Intermediate Course, Type I19.0_____, at an
Average Rate of 114 lbs. per sq. yard per 1″ depth to be placed in layers not less than 2
1/2″ or greater than 4″ in depth.

For Base Course

El        Prop. Approx. _____″ Asphalt Concrete Base Course, Type B_____, at an Average
Rate of _____lbs. per sq. yard.

E2      Prop. Approx. _____″ Asphalt Concrete Base Course, Type B_____, at an Average
          Rate of _____ lbs. per sq. yard in each of two layers.
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