drainage design so that water does not flow
across the roadway or carry soil or sand onto
the roadway.

Where stopping sight distance cannot be
obtained at any point along the frontage, and
alternative access cannot be provided, con-
sider purchasing the access rights or in some
casesthe entire property. Wherethisis not fea-
sible, therisk involved in providing the access
connection needsto be carefully evaluated. In
general, thelower the driveway volume and
roadway volume, the lower therisk of acol-
lision. Therisk can be addressed by including
conditions or limitations on the use of the
connection in the access permit, such as the
volume of vehicles permitted to use the con-
nection and restrictions on the type of move-
mentsallowed (i.e., rightin/out only). Further
information on permit conditionsisprovidedin
Chapter 12.

Thecommonrural driveway design, which
involves use of asimpleradius, resultsin de-
pressions at the edge of the pavement and the
end of the radius as indicated in Figure 10-23
(1, 3). These maintenance and potential safety
problems can be eliminated by use of ataper as
indicated in Figure 10-24 (1, 3).

Access Design

ALTERNATIVE ACCESS

Direct property access can be provided viaa
frontageroad, or other serviceroad, to reduce
the number of connectionsto the primary road-
way. The longer intersection spacing accom-
plished with service roads facilitates the use of
auxiliary lanesfor deceleration and accelera-
tion, thereby improving roadway operations
and safety. This also facilitates the design of
access connections that can safely handle high
driveway volumes as well asimproved traffic
progression through the signal system.

A frontageroad islocated near and paral-
lel to the main lanes so that no devel opment
occurs between it and the magjor roadway. Fig-
ure 10-25 indicates the various frontage road
configurationscommonly found along at-grade
arterials and freeways. A service road can be
either perpendicular or parallel to the major
roadway. Parallel serviceroads are separated
so that development can take place between
the service road and the major roadway. Fig-
ures 10-26, 10-27, and 10-28 present exam-
ples of site access provided by supporting
roadways.

Figure 10-26 presents an example of a
serviceroad in Lee County, Florida, that pro-

Driveway Width

ROW Line

Ditch Ling == memem s\ i

Culvert Pipe

Cavitation »

Cavitation
< occurs here

Edge of pavement

Farmstead or Single Residence

W (width)
R (radius)

24Tt(7.3m)
201t (6.1 m)

All Other Connections

Autos and Commercial,
Light Trucks Heavy
Truck
W, single-lane exit 30ft(9.2m) 35 ft (10.7 m)
W, 2-lane exit 42 ft (12.9 m) 47 ft (14.3 m)
R 30ft(9.2m) 401t (12 m)

FIGURE 10-23 Common rural driveway design. ROW = right-of-way.
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L >4ft(1.2m) >4t (1.2 m)
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FIGURE 10-24 Example of a design for driveways on rural roads (7).
ROW = right-of-way.
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FIGURE 10-25 Frontage road arrangements (5).
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FIGURE 10-28 Service road perpendicular to the major roadway.
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vides accessto abank, an office building, and
threerestaurants, two of which serve primarily
atourist clientele. The serviceroad isapublic
street. Signalized access to an arteria (lower
right) isshared with a shopping center. Signal
spacing on the major arterial (along the left
side of the photo) is% mi. A connection be-
tween the mgjor arterial and the serviceroadis
provided at the ¥,-mi point; connection to the
major arterial isby right turns only.

Figure 10-27 presentsan exampleof aser-
vice road that is part of the site development
and isnot apublic street (Denver, Colorado).
The outparcels between the service road and
themajor arterial, such asthe fast-food restau-
rant in the center of the photograph, do not have
access to the abutting public streets. Accessis
viathe site circulation roadway that is shared
with the adjacent shopping center.

Figure 10-28 presentsan example of aser-
vice road that is perpendicular to the major
public roadway. The devel opment islocated at
an interchange with 1-75 near Punta Gorda,
Florida. Service stations, restaurants, and a
motel obtain access viathis serviceroad. The
large loop at the end of the serviceroad isa
turnaround for large vehicles.

Connecting afrontageroad in close prox-
imity to the intersection of the crossroad and
main lanes results in a complex intersection,
asindicated in Figures 10-29 and 10-30. Such
arrangements can present serious safety and
operational problems, even when traffic vol-
umes are low. The complex pattern of move-
ments cannot be efficiently signalized and
capacity isvery low.

Main
Highway

Frontage
Road

R AN AN A g
% b Dy
| 0\ T, 61/, % . NP, o .
I/ ‘.r 1! ‘.r ‘! ‘.r

One-way frontage roads offer safety and
operational advantagesover two-way frontage
roads. This is because one-way operation re-
duces the number and complexity of vehic-
ular and pedestrian conflict points at the
intersection with crossroads, simplifiessig-
nal operation, and greatly increases capacity
over two-way operation. Two-way frontage
roads may be appropriate when the abutting
development will be limited in both the length
of frontage and the volume of traffic and when
intersecting roads are widely spaced.

Guidelines for Frontage and

Service Roads

NCHRP 348 (14) and NCHRP 420 (5) set forth
the following guidelines for planning and
designing frontage roads and service roads.

1. Frontage roads have been observed to
function successfully when they serve low-
density trip generation activities such as
residential and small office areas.

2. Frontage roads for retrofit situations
should operate one way and should enter
and leave the main lanes as merging and
diverging maneuvers (5).

3. Experience has shown that when a
large separation is provided between the
intersection of the major road and the cross-
road, and the intersection of the crossroad
and the frontage road, the minimum separa-
tion is suitable only where frontage road
volumes will be very low (5). NCHRP
Report 348 (14) and NCHRP Report 420 (5)
indicate that, on atwo-way frontage road,

Conflict Points

O 60 Cross
A 24 Diverge
Frontage
Road O 24 Merge
108 Total

FIGURE 10-29 Complex pattern of conflict points that results when a frontage road
is located close to the major roadway (5).
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FIGURE 10-30 Confusing intersection where frontage road connects
too close to a major side street.

aseparation of at least 300 ft (preferably
more) is necessary for efficient and safe
operation and that the absolute minimum
is 150 ft.

4. A landscaped buffer between the
major roadway and the frontage road will
help avoid driver confusion whileimproving
roadway aesthetics. NCHRP Report 420 (5)
suggests a minimum buffer width of 25 ft.

5. The reverse frontage design
(Figures 10-31 and 10-32) resultsin a sepa-
ration that allows the intersection of the
frontage road and the crossroad to operate
with little or no adverse effect on the inter-
section of the major road with the crossroad.

6. Pedestrian and bicycle traffic can be
accommodated along the frontage road.

7. Parking on the frontage road may be
permitted in residential areas (5).

Shared Access and

Interparcel Circulation

Shared accessand interparcel circulation (also
called joint and cross access) can be readily
implemented in the subdivision and site plan
approval processif the local agency adopts
the appropriate ordinances, policies, and pro-
cedures as discussed in Chapters4 and 7. Re-
construction projects also offer opportunities
for encouraging shared access.

Extension of the reciprocal easement to,
or beyond, thefirst on-siteintersection, asindi-
cated in Figure 10-33, ensures that users of
both propertieswill havefull use of the shared
connection. Extension of the easement at
least 15 ft (4.6 m) on either side of the edge of
the access connection, as indicated in Fig-
ure 10-34, allows for an on-site design that
will accommodate a 90° right turn by apas-
senger car.

SUMMARY
The chapter sets forth key objectives to be
addressed in the design of access connections.
Considerationsin ensuring adequate visibility
of aconnection to drivers, including the appro-
priatelocation, signing, and lighting, areal so
addressed. The benefit of auxiliary lanesin re-
ducing speed differentialsis discussed as well
as the causal relationship between speed dif-
ferentials and crash rates and the fact that typ-
ical driveway throat widths and return radii
appear to dolittleto reduce speed differentials.
Thefirst step in access design isto iden-
tify the intended operation of a specific con-
nection: (a) Is it acceptable for a passenger
car to wait in the traffic lane if an exiting
vehicle is present in the driveway? (b) Is
simultaneous exit and entry by passenger
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FIGURE 10-31 Frontage roads in residential or light office areas can work well
where they are one way and begin and end between major crossroads.

cars desired? (¢) |Is simultaneous entry and
exit by trucks, buses, or other large vehicles
desired? Additionaly, the interdependence
of driveway throat width and return radii is
discussed. Examples of throat width and
return radius that provide similar operation
are provided aswell as samplethroat lengths
and widths for unsignalized and signalized
access connections.

Another consideration in access design is
the importance of providing a smooth tran-
sition between the roadway and the site. Ex-
amples are provided of the change in grade

L

between the pavement cross slope and drive-
way apronfor an appropriatetransition aswell
as driveway profiles for urban (curbed) and
rural (open ditch) areasthat illustrate the use of
vertica curvesto provide smooth transitions.
Alternativesto direct accessto magjor road-
ways are presented. Theseinclude (a) frontage
roads, (b) service roads where the separation
from the major roadway permits devel opment
between the service road and the major road-
way, and (¢) a supporting circulation system
where access is provided as part of the site
development. Finally, examples of the geom-
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Frontage Road

Queuing
Distance

| oy

<

D1 = Minimum midblock separation = 25 ft

D2 = Minimum separation at intersection = 150 ft minimum

D3 = Signalized intersection spacing

> 300 ft preferred

FIGURE 10-32 Minimum separation between a frontage road and
the major roadway (5).
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FIGURE 10-33 Schematic of shared access for a small commercial
development (3). ROW = right-of-way.
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FIGURE 10-34 Typical easement width for shared access drives (7).




