Appendix C
Typical Thoroughfare Cross Sections

Cross section requirements for thoroughfares vary according to the desired capacity and level of
service to be provided. Universal standards in the design of thoroughfares are not practical. Each
roadway section must be individually analyzed and its cross section determined based on the
volume and type of projected traffic, existing capacity, desired level of service, and available
right-of-way. Based on this criteria, recommended typical cross-sections are given in Appendix B,
Table B-1. Typical cross section recommendations are shown in Figure C-1. These cross sections
are typical for facilities on new location and where right-of-way constraints are not critical. For
widening projects and urban projects with limited right-of-way, special cross sections should be
developed that meet the needs of the project.

On all existing and proposed major thoroughfares delineated on the thoroughfare plan, adequate
right-of-way should be protected or acquired for the recommended cross sections. In addition to
cross-section and right-of-way recommendations for improvements, Table B-1 may recommend
ultimate needed right-of-way for the following situations:

thoroughfares which may require widening after the current planning period,
thoroughfares which are borderline adequate and accelerated traffic growth could render them
deficient, and

e thoroughfares where an urban curb and gutter cross section may be locally desirable because of
urban development or redevelopment.

Recommended design standards relating to grades, sight distances, degree of curve, super
elevation, and other considerations for thoroughfares are given in Appendix D. The typical cross
sections are described below.

A - Four Lanes Divided with Median - Freeway

Cross-section "A" is typical for four lane divided highways in rural areas that may have only
partial or no control of access. The minimum median width for this cross section is 46 feet, but a
wider median is desirable.

B - Seven Lanes - Curb & Gutter

Cross section "B" is typically not recommended for new projects. When the conditions warrant
six lanes, cross section “D” should be recommended. Cross section “B” should be used only in
special situations such as when widening from a five-lane section and right-of-way is limited.
Even in these situations, consideration should be given to converting the center turn lane to a
median so that cross section “D” is the final cross section.

C - Five Lanes - Curb & Gutter

Typical for major thoroughfares, cross section "C" is desirable where frequent left turns are
anticipated as a result of abutting development or frequent street intersections.
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D - Six Lanes Divided with Raised Median - Curb & Gutter/ E - Four Lanes Divided with
Raised Median - Curb and Gutter

Cross sections "D" and "E" are typically used on major thoroughfares where left turns and
intersection streets are not as frequent. Left turns would be restricted to a few selected
intersections. The 16 ft median is the minimum recommended for an urban boulevard type cross
section. In most instances, monolithic construction should be utilized due to greater cost
effectiveness, ease and speed of placement, and reduced future maintenance requirements. In
special cases, grassed or landscaped medians result in greatly increased maintenance costs and an
increase in danger to maintenance personnel.  Non-monolithic medians should only be
recommended when the above concerns are addressed.

F - Four Lanes Divided - Boulevard, Grass Median

Cross-section "F" is typically recommended for urban boulevards or parkways to enhance the
urban environment and to improve the compatibility of major thoroughfares with residential areas.
A minimum median width of 24 ft is recommended with 30 ft being desirable.

G - Four Lanes - Curb & Gutter

Cross section "G" is recommended for major thoroughfares where projected travel indicates a need
for four travel lanes but traffic is not excessively high, left turning movements are light, and
right-of-way is restricted. An additional left turn lane would probably be required at major
intersections. This cross section should be used only if the above criteria is met. If right-of-way is
not restricted, future strip development could take place and the inner lanes could become de facto
left turn lanes.

H - Three Lanes - Curb & Gutter

In urban environments, thoroughfares which are proposed to function as one-way traffic carriers
would typically require cross section “H”.

I - Two Lanes - C&G, Parking both sides: J - Two Lanes - C&G, Parking one side

Cross sections “I” and “J” are usually recommended for urban minor thoroughfares since these
facilities usually serve both land service and traffic service functions. Cross section “I” would be
used on those minor thoroughfares where parking on both sides is needed as a result of more
intense development.

K - Two Lanes - Paved Shoulder

Cross section "K" is used in rural areas or for staged construction of a wider multi-lane cross
section. On some thoroughfares, projected traffic volumes may indicate that two travel lanes will
adequately serve travel for a considerable period of time. For areas that are growing and future
widening will be necessary, the full right-of-way of 100 ft should be required. In some instances,
local ordinances may not allow the full 100 ft. In those cases, 70 ft should be preserved with the
understanding that the full 70 ft will be preserved by use of building setbacks and future street line
ordinances.



L - Six Lanes Divided with Grass Median - Freeway

Cross section “L” is typical for controlled access freeways. The 46 ft grassed median is the
minimum desirable median width, but there could be some variation from this depending upon
design considerations. Right-of-way requirements would typically vary upward from 228 ft
depending upon cut and fill requirements.

M - Eight Lanes Divided with Raised Median - Curb & Gutter

Also used for controlled access freeways, cross section "M" may be recommended for freeways
going through major urban areas or for routes projected to carry very high volumes of traffic.

N - Five Lanes/C&G, Widened Curb Lanes; O - Two Lane/Shoulder Section; P - Four Lanes
Divided/Raised Median, C&G, Widened Curb Lanes

If there is sufficient bicycle travel along the thoroughfare to justify a bicycle lane or bikeway,
additional right-of-way may be required to contain the bicycle facilities. The North Carolina
Bicycle Facilities Planning and Design Guidelines should be consulted for design standards for
bicycle facilities. Cross sections “N”, “O”, and “P” are typically used to accommodate bicycle
travel.

General

The urban curb and gutter cross sections all illustrate the sidewalk adjacent to the curb with a
buffer or utility strip between the sidewalk and the minimum right-of-way line. This permits
adequate setback for utility poles. If it is desired to move the sidewalk farther away from the street
to provide additional separation for pedestrians or for aesthetic reasons, additional right-of-way
must be provided to insure adequate setback for utility poles.

The right-of-way shown for each typical cross section is the minimum amount required to contain
the street, sidewalks, utilities, and drainage facilities. Cut and fill requirements may require either
additional right-of-way or construction easements. Obtaining construction easements is becoming
the more common practice for urban thoroughfare construction.



