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2.1 General 
 
A. Introduction 
 

This chapter presents requirements, criteria, and guidelines for the design of streets, shared use paths, walking facilities, 
and bicycling facilities, driveways, entrances, and parking. The criteria have been developed considering the intended role 
of the street in relation to safety for all modes of travel, service function, land use, traffic demand, quality of service, 
economy, and the environment. For scenic roads, deviations from the basic design criteria set forth in this chapter may be 
warranted in order to preserve the scenic features of the road. 
 
Street design must consider the needs of all users, whether traveling by foot, bike, motor vehicle, or transit, to travel with 
safety, comfort, and convenience. Street design standards permit streets to be designed so as to reduce speeds and allow 
for ease of maneuvering at those reduced speeds, while providing opportunities for greater flexibility and creativity for 
subdivision development. 
 
The opportunities to enhance design relate to: improved walking and bicycling experience; reduced impacts on sensitive 
environmental features (streams, wetlands, floodplains, steep slopes, forests); preservation of site amenities like specimen 
trees, vistas, historic features; and creation of meaningful community open spaces and visual focal points that will help 
define a unique, attractive neighborhood. Residential streets are to be designed as low-stress streets that discourage their 
use for motor vehicle through traffic while encouraging active transportation modes including walking and bicycling. Speed 
is controlled by changes to alignment, lane width, maximum tangent length and/or speed control devices. Speed control 
devices and visual cues that change how drivers perceive the roadway are introduced into the street design to encourage 
appropriate driver behavior. 
 

B. Street Classifications and Functions 
 
For basic design of streets, use the Street Types described in detail in Section 1.3.C. 
 

C. Network Connectivity 
 
The Traditional Neighborhood uses a grid system of streets with multiple routes that residents can access, supporting 
multimodal network connectivity and better distribution of traffic volumes. The street widths and other parameters can be 
customized with the permission of both DPZ and DPW. However, the design has many aspects that make up the whole. 
The resultant layout and templates must work together. The basic objectives of the Design Manual Volume III must still be 
met, including safety, on-street parking, speed control, access, fire and rescue access, and trash pick-up. 
 

D. Design Controls 
 
The principal elements controlling design of streets are design hourly traffic volumes and projected or anticipated average 
daily traffic for all modes of travel, target speed for multimodal safety, design speed, design users representing all modes, 
design and control vehicles, future multimodal traffic volumes, community context, and impacts to adjacent land. These 
elements form the basis for the selection of the geometric elements that are required to accommodate the anticipated traffic 
at desired levels of safety, comfort, and convenience. 
 
1. Design Hourly Volume 

 
Design hourly volume is a volume determined for use in design representing motor vehicle traffic expected to use the 
street. DHV is discussed in Chapter 5 and the Designer is referred thereto for its determination and use. 
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2. Target Speed and Design Speed 
 
The Target Speed of a street is the desired speed at which motor vehicle drivers should operate to maintain safety, 
comfort, and convenience for all users of the street to the greatest extent possible. The target speed should be 
appropriate with respect to the users of the facility, the adjacent land use, and the street type. Lower speeds increase 
safety for all street users, especially people who walk and bike. Therefore, they are especially desirable in areas where 
people walking and bicycling are present, and the desire for lower speeds should influence the selection of target 
speed. The target speed is intended to be used as the posted speed. Target speed is obtained by providing a roadway 
typical section and environment that is self-enforcing, that is, the roadway features encourage compliance with the 
target speed of the roadway. Strategies for designing a road to target speed include lane narrowing, implementation of 
speed management measures, absence of superelevation, and provision of a sense of enclosure.  
 
The Design Speed of a street is a selected speed used to determine its various primary geometric design features, 
including but not limited to minimum horizontal curvature, sight distance between motorists and all users of the street, 
sight distance to objects in the roadway, and roadside barrier design. Historically, design speeds have been selected 
to maximize the mobility of motorists, and roadway features have been designed to accommodate vehicular operating 
speeds.  To balance the needs of all users, the design speed of new Howard County streets will be correlated to the 
desired target speed as shown in Table 2-1.  
 
For projects on existing roadways where improvements are not expected to influence the current operating speed, a 
speed study is required to determine the operating speed and thus the design speed that should be used. Where 
excessive speed is a concern, the project scope should consider implementing speed management measures to result 
in a desired target speed. Similarly, when a new street connects to an existing County roadway, the existing roadway 
operating speed must be determined to analyze sight distance at the intersection. When a portion of a roadway is being 
reconstructed or improved, the target speeds and design speeds should be selected based on the street types, and if 
necessary, appropriate transitional elements should be introduced on the approach to the reconstructed street to slow 
drivers to the target speed. For instance, a desired speed reduction on a transition from an area with little pedestrian 
and bicycle activity to a more developed area where pedestrian and bicycle use is expected should occur outside of 
the higher activity area such that the target speeds are achieved prior to motorists entering the higher activity area.      
 

TABLE 2-1 
STREET TYPE TARGET SPEEDS AND DESIGN SPEEDS 

 
Street Type   Target Speed (mph) Design Speed (mph)  

 
 Boulevard   25   30 
 Town Center Connector  25   30 
 Town Center Street  25   30 
 Parkway *              varies             varies 
 Neighborhood Connector  35   40 
 Neighborhood Street 1  25   30 
 Neighborhood Street 2  25   25 
 Neighborhood Yield Street  25   25 
 Alley    15   15 
 Industrial Street   25   25 
 Country Road*              varies             varies  
 Rural Development Street  25   25 
 
*  Consult with Howard County Department of Public Works to establish target speed and design speed. 

   
  



Street Design 

2-3       2021-12-03 DRAFT 

3. Design Vehicle and Control Vehicle 
 
Dimensions and turning characteristics of all design vehicles can be found in AASHTO’s “A Policy on Geometric Design 
of Highways and Streets,” 2018 or latest edition. This publication will be referred to throughout this chapter as the 
“Green Book” (Ref. 1). 
 
The “Green Book” divides vehicles into four general classes, including (1) passenger cars, (2) buses, (3) trucks, and 
(4) recreational vehicles. The passenger-car classes include passenger cars of all sizes, minivans, vans, sport utility 
vehicles of all sizes, and pick-up trucks of all sizes. Buses include motor coaches, city transit including articulated, and 
school buses. Trucks includes single-unit trucks, tractor-semitrailer combinations, and tractors with semitrailers in 
combination with full trailers. Recreational vehicles include passenger cars with camp trailers, passenger cars with boat 
trailers, motor homes, motor homes with boat trailers, and motor homes towing a car.  
 
Typical vehicles have been developed for each of the classes. The respective design vehicles have dimensions and a 
minimum turning radius larger than most vehicles in their class. Although a bicycle is also considered a design vehicle 
for the purposes of designing shared use paths and other bicycle facilities as discussed in Section 2.2.C and 2.2.D, it 
is not included in the below list. 
 
The designations for design and control vehicles are as follows: 
 

P  (passenger car) 
SU  (single unit truck) 
SU-30  (30-foot single unit truck) 
SU-40  (40-foot single unit truck) 
SU-50  (50-foot single unit truck) 
BUS-40 & BUS-45  (motor coaches) 
CITY-BUS  (city transit bus) 
S-BUS 36  (conventional school bus 65 passenger) 
S-BUS 40  (large school bus 84 passenger) 
A-BUS  (articulated bus) 
WB-40  (intermediate tractor-semitrailer combination) 
WB-50  (large tractor-semitrailer combination) 
WB-62   (interstate tractor- full trailer combination) 
WB-67   (interstate tractor-full trailer combination) 
WB-109   (turnpike tractor-semitrailer-semitrailer combination) 
MH    (motorhome) 
P/T    (passenger car-camp trailer) 
P/B    (passenger car-boat trailer) 
MH/B    (motor home with boat trailer) 

 
The selection of appropriate turning vehicles is very important in the design of streets and intersections. Intersection 
corner radii should be as minimal as possible while adequately accommodating appropriate vehicle types. Tighter 
corner radii reduce the speeds of turning vehicles and reduce crosswalk lengths, both of which improve the safety of 
people walking and bicycling. 
 
In the design of streets and intersections, the Designer should consider both a design vehicle and a control vehicle. 
The design vehicle is a vehicle that is likely to use the street or turn at the intersection regularly throughout the day. 
The design vehicle should be able to turn from one street to another without crossing from one lane into another. On 
the other hand, a control vehicle is a vehicle that may occasionally use a street. As shown in Figure 2-1, control 
vehicles may leave their lane on either street while making a turn. Section 2.4.B.4 provides further information about 
intersection design relative to design and control vehicles.   
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Figure 2-1. Design Vehicle vs. Control Vehicle. 

 
Source: Institute of Transportation Engineers (ITE) “Traffic Engineering Handbook, 7th Edition,” 2016 (Ref. 2) 

 
On Howard County roadways, the vehicles in Table 2-2 should typically be used for design. Design vehicles include 
Passenger cars (P), SU-40 vehicles, and WB-62 vehicles. The smallest control vehicle to be evaluated in Howard 
County is a BUS-40 vehicle, representing a fire truck; this vehicle may be assumed to use the entire roadway footprint 
to make turns if needed. Although these vehicles are provided for typical design situations, it is incumbent upon the 
designer to evaluate the likely vehicles that will use a facility and propose alternate design vehicles as required.  

 
TABLE 2-2 

STREET TYPE DESIGN AND CONTROL VEHICLES 
 

Street Type Design Vehicle Control Vehicle 
   

Boulevard SU-40 WB-50 
   

Town Center Connector SU-40 BUS-40 
   

Town Center Street SU-40 BUS-40 
   

Parkway  WB-62 N/A 
   

Neighborhood Connector SU-40 BUS-40 
   

Neighborhood Street 1 SU-40 BUS-40 
   

Neighborhood Street 2 SU-40 BUS-40 
   

Neighborhood Yield Street P BUS-40 
   

Alley P BUS-40 
   

Industrial Street  WB-62 N/A 
   

Country Road SU-40 N/A 
   

Rural Development Street P BUS-40 
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E. Sight Distance 
 
Sight distance is the length of visible roadway ahead of the driver. The three types of sight distance considered in design 
are stopping sight distance, passing sight distance and intersection sight distance. Sight distance shall be made as long as 
feasible, but never less than the stopping sight distance. 
 
1. Stopping Sight Distance 

 
Stopping sight distance (SSD) is the distance required for a vehicle to stop before reaching an object in its path. It is 
the sum of the distance traveled from the moment the object is first visible to the driver to the moment the brakes are 
applied, and the distance required to stop after the brakes are applied. When calculating SSD, the design speed should 
be used. 
 
Stopping sight distance is measured between an eye height of 3.5 feet and an object height of 2.0 feet. 
 

The equation for stopping sight distance is as follows: 
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Where  V = initial speed (mph) 

   t = brake reaction time, 2.5 s 
   a = deceleration rate, ft/s2, 11.2 ft/s2 

    G = percent of grade divided by 100 
 

Table 2-3 consists of computed distances for wet pavements for various speeds and grades. 
 

TABLE 2-3 
STOPPING SIGHT DISTANCE 

Design    Downgrades   Upgrades 
Speed  Level  -3%  -6%  -9%  +3%  +6%  +9% 
(mph)   (ft)  (ft)  (ft)  (ft)  (ft)  (ft)  (ft)  

       
15   80  80  82  85  75  74  73 
20   115  116  120  126  109  107  104  
25   155  158  165  173  147  143  140 
30   200  205  215  227  200  184  179 
35    250  257  271  287  237  229  222 
40   305  315  333  354   289  278  269 
45   360  378  400  427  344  331  320 
50   425  446  474  507  405  388  375 
55   495  520  553  593  469  450  433 
60   570  598  638  686  538  515  495 
65   645  682  728  785  612  584  561 
70   730   771  825  891  690  658  631 

 
Reference: “Green Book” Table 3-1, Stopping Sight Distance on Level Roadways and Table 3-2, Stopping 
Sight Distance on Grades (Ref. 1) 

 
The relationships between horizontal curvature and sight distance are given in Section 2.3.A.1.f, and the 
relationships between vertical curvature and sight distance are given in Section 2.3.B.2. Stopping sight 
distance for shared use paths is discussed in Section 2.2.C. 



Street Design 

2-6       2021-12-03 DRAFT 

 
2. Passing Sight Distance 

 
Passing sight distance (PSD) is the distance required for a vehicle to pass another before meeting an opposing vehicle 
which might appear after the pass began. It is applicable only to two-lane, two-way rural major collectors and minor 
arterials. Passing sight distance is measured between an eye height of 3.5 feet and an object height of 3.5 feet. 
 
The minimum passing sight distance as reflected in Table 2-4 shall be provided at least once per mile.
 

TABLE 2-4 
MINIMUM PASSING SIGHT DISTANCE 

 
Design Speed  Assumed Speeds (mph)   Minimum  
(mph)   Passed   Passing   Passing Sight 
   Vehicle  Vehicle  Distance (ft) 

 
 

20  8  20  400 
25  13  25  450 
30  18  30  500 
35  23  35  550 
40  28  40  600 
45  33  45  700 
50  38  50  800 
55  43  55  900 
60  48  60  1000 
65  53  65  1100 
70  58  70  1200 

 
Reference: “Green Book” Table 3-4, Passing Sight Distance for Design of Two-Lane Highways (Ref. 1) 

 
3. Intersection Sight Distance 

 
Adequate sight distance shall be provided for all turning movements for all types of intersections. Intersection sight 
distance is measured using a height of eye of 3.5 feet and height of object of 3.5 feet. The distance is measured from 
a point 10 feet back from the edge of the pavement or flow line of the major street. For existing streets, the operating 
speed (85th percentile) along the existing street shall be utilized in the analysis. For proposed streets, the design speeds 
provided in Section 2.1.D.2 shall be utilized in the analysis. Procedures for measuring intersection sight distance shall 
be performed as prescribed in “Green Book Chapter 9 – Intersections - 9.5 Intersection Sight Distance” (Ref. 1).  
 
In addition to providing intersection sight distance, at all intersections, the major street shall meet the stopping sight 
distance criteria with a height of eye of 3.5 feet on the major street and 2-foot object at the intersection of the major 
and minor street. See Section 2.1.E.1 for stopping sight distance criteria. 
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In residential areas where the major street is classified as minor collector or below, stopping sight distance may be 
used on the major street in lieu of meeting both intersection sight distance and stopping sight distance. Also, the driver 
waiting at the minor street shall be required to have a continuous unobstructed view of the approaching vehicle on the 
major street. The obstructed view is based the height of eye at 3.5 feet at 10 feet back from the edge of the pavement 
or flow line of the major street and a 2-foot object at the point on the major street at the location of the Stopping Sight 
Distance on the major. See Appendix H for additional details of Intersection Sight Distance in Residential Areas when 
major street classification is equal to or less than a minor collector. 
 
In areas where on-street parking is permitted, parking should be set back in advance of any crosswalk to allow 
“daylighting,” or clear visibility between people driving and those using the crosswalk.  Howard County Code and 
Maryland Vehicle Law govern parking setbacks on County streets. These setbacks are sufficient in most 
circumstances, but site-specific conditions shall be evaluated by the Designer to determine whether a larger setback 
is needed when a curb extension is designed. Curb extensions should be provided in these daylighted areas to shorten 
crosswalk lengths, reinforce parking restrictions, and further improve sight distance. 
 
For intersection sight distance considerations between Shared Use Paths, roadways, and sidewalks, see MDOT SHA’s 
“Bicycle Policy Design Guidelines” (Ref. 3). For intersection sight distance guidelines for mid-block pedestrian 
crossings, see MDOT SHA’s “Accessibility Policy & Design Guidelines for Pedestrian Facilities Along State Highways” 
(Ref. 4).  

 
F. Maintenance of Traffic  

 
When designing either an improvement of an existing street or a new street, consideration must be given to maintaining 
access for all modes of transportation, including pedestrians, bicyclists, and vehicles during construction. Specific 
guidance for maintenance of traffic is provided in Section 5.5. 
 
Maintenance of traffic plan shall be in accordance with the Federal Highway Administration’s “Manual on Uniform Traffic 
Control Devices 2009 with Revision Numbers 1 and 2” (2012) or latest edition (Ref. 5), MDOT SHA “Book of Standards 
Temporary Traffic Control Devices Typical Applications” (Ref. 6), and Howard County Standard Details and 
Specifications.  
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2.2 Typical Section Elements 
 
A. General 

 
Typical sections for the various street types are shown in Section 1.3.C and the Standard Details of Volume IV of the Design 
Manual and include: 
 
• Boulevard 
• Town Center Connector 
• Town Center Street 
• Parkway 
• Neighborhood Connector 
• Neighborhood Street 1 
• Neighborhood Street 2 
• Neighborhood Yield Street 
• Alley 
• Industrial Street 
• Country Road 
• Rural Development Street 
 
Typical section elements consist of facilities for all modes of travel as illustrated in Figure 2-2 and addressed in the following 
sections. 
 
• Sidewalks 
• Shared use paths (for both walking and bicycling) 
• Bicycle facilities 
• Travel lanes  

 
 

Figure 2-2. Typical Section Elements. 
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B. Sidewalks  
 
Regulations governing the placement of sidewalks for new developments are contained in the “Subdivision and Land 
Development Regulations” and in Section 1.3.C. Those areas normally requiring sidewalks are so indicated on the typical 
sections. 
 
Standard sidewalk locations are shown on the Typical Sections. Keeping sidewalks at a consistent distance from the curb, 
either straight or following the curvature of the street, maximizes predictability for people with visual impairments. However, 
the Designer has the option to vary the distance between the sidewalk and the curb to avoid constraints such as trees, 
steep slopes, etc. If the sidewalk is moved closer to the street than is shown on the typical sections, the Designer shall 
determine alternative placement of street trees in consultation with Department of Public Works, Traffic Engineering 
Division. 
 
Sidewalks shall have a maximum cross slope (perpendicular to the direction of travel) of 2 percent. A cross slope of 2 
percent is preferred to shed water runoff. Sidewalks shall have a smooth, slip-resistant surface. All sidewalks shall meet 
the accessibility requirements of the Americans with Disabilities Act (ADA). 
 
Sidewalk width is dependent on anticipated demand for walking. In most suburban areas, the preferred sidewalk width shall 
be 5 feet. This is the minimum width to be provided unless there are extreme constraints, such as construction in an historic 
district or adjacent to an historic structure. Upon approval of an exception as described in Section 1.2.F, a 4-foot-wide 
sidewalk may be provided in those circumstances. In that case, passing areas at least 5 feet wide and 5 feet long must be 
provided no more than 200 feet apart to allow for two wheelchair users to pass each other. In no case will sidewalks 
narrower than 4 feet be permitted along a corridor. While provision of a buffer between the sidewalk and curb is preferred, 
a sidewalk at the back of curb is preferable to no sidewalk at all and may be required in constrained conditions. When 
placed adjacent to curbs, sidewalks should be a minimum of 6 feet wide. 
 
While the designer must strive to eliminate obstructions from the clear sidewalk width, in some circumstances it is 
impractical to locate items such as utility poles, signal cabinets, mailboxes, etc., outside of the sidewalk area. In these 
cases, an isolated pinch point of 36” may be provided, but a clear, ADA compliant path for the sidewalk user to navigate 
the alignment must be available. 
 
In mixed use areas, sidewalks must accommodate more people walking as well as other functions illustrated in Figure 2-3. 
The Typical Sections show a minimum 5-foot sidewalk within the County right of way. To accommodate additional uses, 
additional hardscape shall be provided outside the right of way. Users will experience this hardscape as a sidewalk, but it 
will be privately owned and maintained. Section 1.3.C, Street Types and Volume IV provide additional clarification on what 
portion of the street is public and what is private. 
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Figure 2-3. Sidewalk Zones. 

  
Source: Modified from the Institute of Transportation Engineers 
 
Considerations for sidewalks across driveways are provided in Section 2.5.H. 
 
A sidewalk expansion policy, established through Executive Order 2020-16 on October 6, 2020, provides the procedure for 
communication with adjacent property owners regarding new sidewalk segments on public property along County streets. 
Advance notification is provided to adjacent property owners in four cases: (1) the sidewalk is in the Pedestrian Master 
Plan, (2) the sidewalk is within walking distance of a public school, (3) the sidewalk is an extension requested by the County 
as part of a development project, or (4) the sidewalk has been identified by the Office of Transportation as required for safe 
access to a transit stop, commercial or institutional use, park, sidewalk, pathway, or other public facility. In these four 
circumstances, the County may inform the property owner that a sidewalk will be built and does not have to put the issue 
to a vote. In all other cases, the local community must express their support for the sidewalk through a vote to be 
administered by the County. Two-third majority support of the households that submit a vote is required to support sidewalk 
installation. The full policy is provided in Appendix I. 

 
C. Shared Use Paths 
 

Detailed guidance on the design of shared use paths is provided in the AASHTO “Guide for the Development of Bicycle 
Facilities,” commonly known as the “Bike Guide” (Ref. 7). According to the 4th Edition of the “Bike Guide,” “Shared use 
paths are bikeways that are physically separated from motorized vehicular traffic by an open space or barrier and either 
within the highway right-of-way or within an independent right-of-way.”  
 
1. Accessibility 

 
The name “shared use” indicates that these paths are shared by people walking and bicycling. For that reason, shared 
use paths shall comply with ADA accessibility requirements. The maximum cross slope of a shared use path shall be 
2 percent. The path shall have a smooth, slip-resistant surface. Curb ramps shall be ADA compliant. Driveway 
crossings shall be designed in accordance with Section 2.5.H. Designers should follow the “Supplemental Notice on 
Shared Use Paths” released by the U.S. Access Board (Ref. 8). 
 

2. Cross Section 
 
A shared use path width of ten feet is the minimum County pathway width, intended to minimize conflicts between 
people walking and bicycling. The Federal Highway Administration (FHWA) “Shared-Use Path Level of Service 
Calculator” referenced in Section 1.3.E may recommend an even wider path in areas with high existing or anticipated 
walking and bicycling activity (Ref. 9). By contrast, in constrained areas, a narrower path width may be considered.  
 

  



Street Design 

2-11       2021-12-03 DRAFT 

The “Bike Guide” provides the following guidance for consideration of narrower shared use paths:  
 

“In very rare circumstances, a reduced width of 8 ft (2.4 m) may be used where [any of] the following conditions 
prevail: 
 
• A path width of 8 ft (2.4 m) may be used for a short distance due to a physical constraint such as a regulated 

environmental feature, bridge abutment, utility structure, fence, and such. 
• Horizontal and vertical alignments provide frequent, well-designed passing and resting opportunities. 
• The path will not be regularly subjected to maintenance vehicle loading conditions that would cause pavement 

edge damage. 
 
Wider paths may also be considered to accommodate occasional use by larger maintenance vehicles to adjoining 
features such as stormwater management facilities. 
 
A graded area with a maximum side slope of 6:1 should be provided adjacent to both sides of the path. This area 
should be a minimum of 2 feet wide, though 3-5 feet in width is desirable. Where steeper drop-offs are present adjacent 
to the path, the “Bike Guide” provide guidance on when railings should be used and how they should be placed. 
 
Vertical objects such as signs, tree trunks, and fences should be a minimum of 2 feet from the edge of the path. Signs 
must maintain a minimum clearance of 7 feet from the bottom of the sign to the pathway surface. Where such clearance 
cannot be provided for vertical objects such as tree trucks or fences, traffic control devices such as delineators or signs 
should be used to warn path users of the presence of the object.  
 
The minimum vertical clearance from the surface of path to an overhead obstruction should be 10 feet. This may be 
reduced to 8 feet in constrained circumstances. Greater vertical clearance should be considered where maintenance 
vehicles or emergency vehicles may use the path.  
 

3. Target Speed 
 

In most circumstances in Howard County, a target speed of 18 mph should be used for shared use paths. Long grades 
may warrant a higher design speed for the downhill direction, while shared use paths in more developed areas with a 
greater mix of users may be designed for a lower speed. Target speed may be reduced to 15 mph or 12 mph  if a high 
percentage of pedestrian path users is anticipated. 
 

4. Horizontal Alignment 
 
The standard location of shared use paths is shown in section 1.3.C Street Types. The horizontal alignment is 
established by keeping shared use paths at a consistent distance from the curb, either straight or following the curvature 
of the street. This also maximizes predictability for people with visual impairments. 
 
Sometimes, site constraints do not accommodate a shared use path adjacent to the street. In these instances, the 
Designer may identify an independent right-of-way that provides the desired connectivity for people walking and 
bicycling.  
 
For shared use paths that are not aligned based on the adjacent roadway, the horizontal alignment is determined by a 
typical adult bicyclist who leans into turns. Using a maximum 20-degree lean angle, the “Bike Guide” recommends the 
minimum radii in Table 2-5 for a variety of design speeds. 
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TABLE 2-5 
MINIMUM RADII FOR HORIZONTAL CURVES ON SHARED USE PATHS 

 
Target Speed (mph) Minimum Radius (ft) 

12 27 
14 36 
16 47 
18 60 
20* 74 
25* 115 
30* 166 

*These speeds and the resulting radii are intended for use on long grades 
where inexperienced bicyclists may reach higher rates of speed. 

 
5. Vertical Alignment 

 
As described in the “Bike Guide,” “The maximum grade of a shared use path adjacent to a roadway should be 5 percent, 
but the grade should generally match the grade of the adjacent roadway. Where a shared use path runs along a 
roadway with a grade that exceeds 5 percent, the [path] grade may exceed 5 percent but must be less than or equal 
to the roadway grade. Grades on shared use paths in independent [alignments where the grade does not follow a 
roadway grade] should be kept to a minimum, especially on long inclines. Grades steeper than 5 percent are 
undesirable because the ascents are difficult for many path users, and the descents cause some users to exceed the 
speeds at which they are competent or comfortable.” At ramps, slope may exceed the roadway slope, but not exceed 
8.33%. 
 
Stopping sight distance for shared use paths is calculated in a similar manner to the method described in Section 2.1.E. 
This is expressed as: 
 

S = (V2 / (30 (f +/- G))) + 3.67 V, where 
 

S = stopping sight distance (ft) 
V = speed (mph) 

F = coefficient of friction (use 0.16 for a typical bicyclist in wet conditions) 
G = grade (ft/ft) 

 
The Bike Guide provides graphs illustrating stopping sight distance vs grade in Figure 5-7, as well as methods to 
calculate crest vertical curve lengths in Table 5-5 and Figure 5-8. 
 

6. Structures 
 
Guidance for design of shared use path bridges is provided in Section 3.6. Guidance for design of shared use path 
underpasses is provided in Section 3.7. 
 

7. Intersections 
 
Considerations for design of shared use path intersections are found in Section 2.4.F.  

 
8. Signing and Pavement Markings 

 
Signing and pavement markings for shared use paths shall be in accordance with Chapter 9 of the “Maryland Manual 
on Uniform Traffic Control Devices” (MdMUTCD) (Ref. 10). It is preferred that shared use paths in Howard County 
implement centerline markings. 
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D. Bicycle Facilities  
 

Bicycle facilities are designed for the exclusive use of people bicycling, as opposed to shared use paths that may be used 
by people walking and bicycling. As described in the sections below, there are a variety of bicycle facilities to fit a variety of 
contexts. Bicycle facilities at intersections are defined in Section 2.4.G.   Signing and pavement markings for these facilities 
shall be in accordance with Chapter 9 of the MdMUTCD (Ref. 10). Detailed design guidance is available within the following 
documents as referenced further in the below sections: 
 

• “Bicycle Policy Design Guidelines,” MDOT SHA (Ref. 3) 
• “Guide for the Development of Bicycle Facilities,” AASHTO (Ref. 7) 
• “Bikeway Selection Guide,” FHWA (Ref. 11) 
• “Urban Bikeway Design Guide,” NACTO (Ref. 12) 
• “Separated Bike Lane Planning and Design Guide,” FHWA (Ref. 13) 

 
1. Facility Types 
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a. One-Way Separated Bike Lanes 
 
One-way separated bike lanes are physically separated from adjacent motor vehicle lanes. The separation must 
be physical rather than simply pavement markings. Physical separation increases both safety and comfort for 
people bicycling. 
 
Selection of the appropriate type of separation is based on sight distance, available space, cost, maintenance 
considerations, and engineering judgement. Types of separation may include the following. 
 
• Curbed cast-in-place concrete curb or island 
• Flexible delineator posts that are fixed to the pavement 
• On-street parking, often in conjunction with one of the other separation methods described above 
 
The preferred width of a one-way separated bike lane is 6.5 feet. This width allows two people to bicycle side by 
side or for one person to bicycle past another while traveling in the same direction. In constrained conditions, the 
width of the one-way separated bike lane may be reduced to 5 feet. Buffer separation between the separated bike 
lane and motor vehicle lanes is generally 3 feet. A wider separation may be desirable adjacent to on-street parking 
to allow more space for passenger doors to open while minimizing conflicts with people bicycling. 
 
 
Figure 2-4. One-Way Separated Bike Lane. 

  
Source: FHWA “Separated Bike Lane Planning and Design Guide” (Ref. 13) 
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b. Two-Way Separated Bike Lanes 
 
Like one-way separated bike lanes, two-way separated bike lanes are physically separated from adjacent motor 
vehicle lanes. They are designed exclusively for the use of people bicycling and should be paired with a sidewalk 
for people walking. For shared use paths that may accommodate both people walking and bicycling, see Section 
2.2.C. The same types of separation provided for one-way separated bike lanes may be used for two-way 
separated bike lanes. 
 
The preferred width of a two-way separated bike lane is 12 feet. This width allows two people to bicycle side by 
side while passing another person bicycling in the opposite direction. In constrained conditions, the width of the 
two-way separated bike lane may be reduced to 10 feet. In areas with low bicycle volumes, it is possible to put an 
8' wide two-way separated bike lane on one side of the street in constrained locations, with future plans to place 
a second separated bike lane on the other side of the street (converting both to one-way separated bike lanes) 
when bicycling volumes increase in the future. 
 
Buffer separation between the separated bike lane and motor vehicle lanes is generally 3 feet. A wider separation 
with raised curb may be desirable to accommodate signage and street lights closer to the travel lane. Adjacent to 
on-street parking, a wider separation may be desirable to allow more space for passenger doors to open while 
minimizing conflicts with people bicycling. 
 
Two-way separated bike lanes create additional points of conflict as compared to one-way separated bike lanes. 
People bicycling against the flow of motor vehicle traffic are less likely to be detected by motorists than those 
bicycling in the same direction as motor vehicle traffic. Special care is needed for intersection and driveway design, 
as described in Section 2.4.G.2. 
 
 
Figure 2-5. Two-Way Separated Bike Lane. 

 
Source: FHWA “Separated Bike Lane Planning and Design Guide,” City of Austin 
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c. Buffered Bike Lanes 
 
Buffered bike lanes provide a separation between motor vehicle traffic and bicycle traffic using a painted buffer 
rather than physical separation. While buffered bike lanes do not offer the same safety and comfort benefits as 
separated bike lanes, they are appropriate in some circumstances where motor vehicle speeds and volumes are 
relatively low. Where space permits, a buffered bike lane is preferred to a conventional (non-buffered) bike lane. 
 
Buffered bike lanes are generally chosen where there is insufficient room for one-way separated bike lanes or 
where local conditions make provision of physical separation undesirable. The preferred width of a buffered bike 
lane is 6 feet, with a minimum width of 5 feet. Buffer width may vary, but a 2-foot or 3-foot buffer is desirable. 
 
 
Figure 2-6. Buffered Bike Lane. 

 
Source: Howard County 
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d. Conventional Bike Lanes 
 
A conventional bike lane is delineated by a painted line between the bike lane and motor vehicle traffic. For that 
reason, conventional bike lanes offer even fewer safety comfort benefits than buffered bike lanes. However, in 
most circumstances they are preferable to no bicycle facilities at all. 
 
The preferred width of a conventional bike lane is 6 feet from the face of curb, with a minimum width of 5 feet from 
the face of curb, which is consistent with guidance from MDOT SHA and AASHTO.  
 
On streets with significant grades, speeds of people bicycling may be much slower in the uphill direction and 
downhill bicyclists may approach the speeds of motor vehicles. If there isn’t room for bike lanes in both directions, 
this situation may warrant consideration of a bike lane only in the uphill direction, with shared lane markings in the 
downhill direction. 
 
 
Figure 2-7. Conventional Bike Lane. 

  
Source: Whitman, Requardt & Associates, LLP 
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e. Shoulders 
 
Paved shoulders function much like conventional bike lanes from the perspectives of safety and comfort. Unlike 
conventional bike lanes, parking is permitted in shoulders although it is infrequent. In rural locations, shoulders 
provide a location for bicyclists outside of the path of motor vehicle traffic. Refer to Figure 2-12 for guidance on 
the appropriate shoulder width. 
 
 
Figure 2-8. Shoulder. 

 
Source: Fairfax Alliance for Better Bicycling 
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f. Bicycle Boulevards 
 
Bicycle boulevards are routes along low-stress local streets that are designed to give bicycle travel priority. Bicycle 
boulevards may be designated using shared lane markings, signs, and speed management tools to discourage 
motor vehicle through trips. Because these streets are generally low-stress due to lower motor vehicle speeds, 
traffic calming measures as described in Section 2.2.E.10 may be used to maintain those low speeds. 
 
Locations where bicycle boulevards cross higher-stress streets require special attention. Section 2.4.G.6 provides 
additional guidance. Crossing locations may be at signalized intersections or may include midblock crossings (see 
Section 2.4.G.5). 
 
 
Figure 2-9. Bicycle Boulevard. 

 
Source: NACTO 
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g. Shared Lanes 
 
As the name indicates, shared lanes are used both by people bicycling and driving. Safety and comfort of people 
bicycling in shared lanes is highly dependent on low motor vehicle speeds and volumes. The ranges of speed and 
volume where shared lanes may be appropriate are illustrated in Figure 2-11. Safety and comfort in shared lanes 
are also affected by the presence of on-street parking. The LTS guidance in Section 5.2.D indicates the 
combinations of prevailing speed and on-street parking that will result in lower-stress bicycling environments (LTS 
2 or better). 
 
Shared lane markings, also known as “sharrows,” may be used where prevailing motor vehicle speeds and street 
characteristics result in LTS 1 or 2 as described in Section 5.2.D. These markings serve two purposes: to help 
people driving understand that people may be bicycling along the street, and to assist people bicycling to use a 
desirable position in the lane, away from the doors of parked cars, where cyclists are visible to motorists, and 
where unsafe passing is discouraged. 
 
According to the MdMUTCD, “If used in a shared lane with on-street parallel parking, Shared Lane Markings should 
be placed so that the centers of the markings are at least 11 feet from the face of curb, or from the edge of 
pavement where there is no curb. If used on a street without on-street parking that has an outside travel lane that 
is less than 14 feet wide, the centers of the Shared Lane Markings should be at least 4 feet from the face of the 
curb, or from the edge of the pavement where there is no curb. If used, the Shared Lane Marking should be placed 
immediately after an intersection and spaced at intervals not greater than 250 feet thereafter” (Ref. 10). 
 
 
Figure 2-10. Shared Lane. 

 
Source: Howard County 
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2. Selection of Appropriate Bicycle Facility Type 
 
The concept of Level of Traffic Stress (LTS) for bicyclists and methods for calculating LTS are provided in Section 
5.2.D. To summarize, LTS ranges from 1 (highest comfort) to 4 (highest stress). Generally speaking, the greater the 
separation between bicyclists and motor vehicle traffic and the lower the motor vehicle speed, the lower the LTS. As 
noted in Chapter 1, Howard County has identified LTS 1 or 2 as “low-stress,” and County streets are to be designed to 
meet LTS 2 or better whenever practical. LTS 1 is preferred near key destinations for children such as schools, parks, 
and libraries. Where LTS 1 or 2 cannot be readily provided, Section 1.3.E provides guidance for alternative design 
considerations. 
 
For new streets, the Designer should use the Street Types in Section 1.3.C., which are designed to provide the 
appropriate LTS given the anticipated vehicular speed and volume. Bicyclists and motor vehicles share the lane in 
Neighborhood Yield Streets because they are very low-speed, low-volume roadways. 
 
The FHWA “Bikeway Selection Guide” provides guidance for the selection of an appropriate bicycle facility type based 
on motor vehicle volume and speed for both urban/suburban (Figure 2-11) and rural (Figure 2-12) contexts (Ref. 11). 
While this guidance is generally consistent with the LTS methodology, there are some differences. The Designer shall 
consider both the figures below and the calculated LTS, ensuring that the appropriate LTS is provided. 
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Figure 2-11. Preferred Bikeway Type for Urban/Suburban Contexts. 

 
Source: FHWA “Bikeway Selection Guide” (Ref. 11) 
 

Notes:  
• Chart assumes operating speeds are similar to posted speeds. If they differ, use operating speed rather 

than posted speed. 
• See Section 1.3.E for a discussion of alternatives if the preferred bikeway type is not feasible. 
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Figure 2-12. Preferred Bikeway Type for Rural Contexts. 

 
Source: FHWA “Bikeway Selection Guide” (Ref. 11) 
 

Notes:  
• This chart assumes the project involves reconstruction or retrofit in constrained conditions. For new 

construction, follow recommended shoulder widths in the “Green Book” (Ref. 1). 
• A separated shared use path is a suitable alternative to providing paved shoulders. 
• Chart assumes operating speeds are similar to posted speeds. If they differ, use operating speed rather 

than posted speed. 
• If the percentage of heavy vehicles is greater than 5%, consider providing a wider shoulder or a separated 

shared use path. 
  



Street Design 

2-24       2021-12-03 DRAFT 

3. Transitions Along Bicycle Facilities 
 
As street contexts change, there is often a need to transition between different types of bicycle facilities. Detailed 
information on elements of bicycle facility design may be found in the FHWA “Bikeway Selection Guide,” the AASHTO 
“Bike Guide,” and the “Urban Bikeway Design Guide” published by the National Association of City Transportation 
Officials (NACTO) (Ref. 11, Ref.7, Ref. 12). Some common circumstances are addressed in this section. Intersections, 
at which other types of bicycle facility transitions may be needed, are discussed in Section 2.4. 
 
Although a continuous network of dedicated bicycle facilities is desirable, before that network is complete there will be 
circumstances where bike lanes will end and people bicycling must begin sharing the street. In those instances, the 
BIKES MAY USE FULL LANE sign (R4-11) shall be used (Ref. 10). The SHARE THE ROAD sign is no longer in the 
MdMUTCD and shall not be used in Howard County. These transitions should be located in areas with good sight 
distance. The edge of pavement, curb, or edge line should taper at 20:1 so that people bicycling are not forced into a 
curb or off the pavement. The BIKE LANE sign (R3-17) and ENDS plaque (R3-17bP) shall be used. In the opposite 
direction, where a bike lane begins, there is less likelihood of conflict. The BIKE LANE sign (R3-17) and AHEAD plaque 
(R3-17aP) shall be used in these circumstances. Parking in bicycle lanes is a ticketable offense, so bike lanes need to 
be marked clearly. 
 
Transitions between bike lanes and shared use paths require special attention. This is especially true when one-way 
bike lanes (separated or not) on both sides of a street must transition to a two-way shared use path on one side of the 
street. Transitioning people bicycling in a bike lane to a shared use path on the same side of the street may be facilitated 
by a ramp, as shown in Figure 2-13. People bicycling in the opposite direction need to cross the street to transition 
from one facility type to the other. This transition should be accomplished at a signalized or STOP-controlled 
intersection if feasible. Otherwise, a midblock crossing should be considered as specified in Section 2.4.E. 
 
 
Figure 2-13. Transition between Bike Lane and Shared Use Path. 
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4. Bicycle Facility Pavement Markings 
 

a. General pavement markings 
 

Bike lane markings inform all street users of the presence of a bike lane. They shall be provided in the bike lane 
after each intersection and major commercial driveway, just outside of the wheel path. Additional bike lane 
markings shall be provided at the beginning of the bike lane and at regular intervals, approximately every 500 feet, 
so that all street users are aware of the presence of the bike lane. Use MUTCD 9C-3B, “helmeted bicycle symbol” 
with the arrow as the bike lane marking. 

 
b. Conflict zone pavement markings 
 

Guidance on conflict zone pavement markings is provided in Section 2.4.G.3.f. Guidance on pavement markings 
at driveways is provided in Section 2.5.I. 

 
E. Travel Lanes 
 

1. Introduction 
 

The design of streets includes the combination of several features to meet the needs of the community with an 
acceptable level of service and to be economical to construct and maintain with acceptable impacts to the adjacent 
land. Features include the general layout of the roadway, horizontal geometry, grades, grading, pavement widths, 
shoulders, walking access, bicycle compatibility, pavement material, drainage facilities, etc. 

 
2. Determination of Typical Section 
 

The typical section shall be determined by Howard County Department of Public Works - Bureau of Engineering based 
on the street types in Section 1.3.C. These street types should be applied directly for new construction, as well as in 
retrofit situations where right of way and other constraints allow.  

 
3. Modification of Typical Section or Design Criteria 
 

Each project is unique and may require variability in typical section including lane width, cross-slope, median, sidewalk, 
shared use paths, bicycle facilities, buffer zones, horizontal and vertical geometry, inclusion of traffic calming devices, 
etc. In retrofit situations where limited right of way or other constraints make provision of the ideal street type infeasible, 
Section 1.3.E should be used to identify an appropriate typical section. To incorporate modifications to design standards 
or modifications to typical sections will require undertaking the Exceptions process described in Section 1.2.F.  

 
4. Right of Way 

 
Right-of-way width is dependent on the street types in Section 1.3.C or it is dependent on functional classification in 
retrofit projects on existing roadways and shall be as shown on the typical sections. 
 

5. Pavement Widths and Cross Slope 
 
Pavement widths including through lanes, turning lanes, auxiliary lanes shall be as shown on the typical sections. In 
closed sections, the roadway pavement width shall be measured from flowline to flowline and not to edge of gutter pan 
nor to back of curb. The Designer must consider the presence of parked vehicles, sight distance, and the presence of 
people walking and bicycling, especially where no sidewalks or bicycle facilities are provided. The pavement cross 
slope shall be as shown on the typical sections.  
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6. Paving Section 
 

The Designer or Developer shall obtain the services of a consultant Registered Professional Geotechnical Engineer to 
prepare a Soils Evaluation and Pavement Design Report. The Geotechnical Engineer shall be licensed to practice in 
the State of Maryland and shall sign and seal the report. The report shall be submitted to the Department of Public 
Works and must be approved prior to base paving or as part of the Final Roadway Construction Plans. 

 
The Designer or Developer shall submit, for approval, the Final Road Construction Plans, which specify the street 
classification, zoning district, and pavement section, as shown in the Typical Sections in the Standard Details Volume 
IV of the Design Manual. It is preferred that the Soils Evaluation and Pavement Design Report is performed during the 
design phase of the project and is submitted with the plans. If the soils evaluation and report is to be performed after 
construction begins, the plans shall include the following note: 

 
“Construction of road base pavement is not permitted until DPW approves the pavement design 
recommendations submitted in the Soils Evaluation and Pavement Design Report required in Section 504.03, 
Design Manual Volume IV.” 

 
7. Shoulders 
 

Shoulders shall be as shown on the typical sections. 
 
8. Medians 
 

Medians shall be as shown on the Standard Details. Raised medians 6 feet or less in width should have a hardscaped 
surface (concrete, brick, etc.). Unpaved medians shall be seeded and mulched or landscaped with low maintenance 
vegetation. For special consideration of emergency vehicle movements, mountable medians or mountable median 
noses may be considered on a case-to-case basis. Special consideration may be made for low-maintenance vegetation 
for medians narrower than 6 feet based on the context of the area in consultation with the Department of Public Works. 
For divided streets, future widening shall be planned in the median area. 
 
Medians are often used as refuges for people walking or bicycling across a street. Design guidance for median islands 
is provided in Sections 2.2.E.10.c.1 and 2.4.E.3.e. Studies to evaluate midblock crossings, including potential medians, 
are discussed in Section 5.2.C.1. 

 
9. Golf Cart Crossing Locations 
 

The crossing locations within the private or public right-of-way for golf cart paths shall be reviewed and approved by 
the Department of Public Works or Department of Planning and Zoning. 

 
10. Speed Management 

 
a. General 

 
Managing motor vehicle speeds is the most effective way to improve safety, comfort, and convenience for people 
walking and bicycling on Howard County streets. It has the added benefit of reducing the frequency and severity 
of motor vehicle crashes. As described in Section 2.1.D.2, new streets should be designed to a target speed that 
works well for all street users. 
 
The introduction of speed management tools on existing streets should be part of the total street environment. 
Isolated measures, especially in streets where there is general expectation of higher speeds, can cause crashes.  
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It is the intent of these standards to design streets that do not encourage speeding. Typical past practices that 
encouraged long tangent sections of street, long sweeping curves and wide pavement only serve to invite 
speeding. These standards require the use of short tangent sections, tight curves and narrow pavements to keep 
speeds at target levels.  Certain speed management tools, such as center median islands and curb extensions 
may be considered as new streets are designed and built. Any of the speed management tools in this section may 
be used in retrofit situations.  

 
Speed management measures placed at predictable spacing with appropriate signage generally should reduce 
speeds to the target speed. It is up to the Designer to place a variety of speed management options within the site 
that best suit the layout and topography of the development. The Designer should use judgement concerning the 
placement of all speed management measures as not to impede driveway and intersection access, not to conflict 
with sight distance requirements, and not to introduce a potential unanticipated hazard for motor vehicles and 
bicyclists. Each Speed Management device used on a street must provide an intuitive route for all types of users 
relative to the device. For each type of speed management measure used, turning templates must be provided 
depicting the movements required. It must be shown that the design vehicle can make all turning movements 
without adversely impacting all users of the street. These templates shall be provided at the preliminary design 
stage to ensure that the street layout will function adequately. 
 
DPW shall coordinate the installation of any speed management measure with Howard County Department of Fire 
and Rescue Services. 

 
b. Speed Management Tools 

 
1) Roundabouts and Mini-Roundabouts 

 
Roundabouts and mini-roundabouts slow motorists and serve as traffic control at intersections. They can be 
incorporated in locations where a traffic signal or stop sign is not warranted. They should also be considered 
at locations where a signal or stop sign is warranted. Roundabouts generally experience fewer and less 
serious crashes than signalized intersections. Roundabouts accommodate left turns and reduce the delay 
and number of stops for all vehicles compared with stop signs or traffic signals. While the initial cost of a 
roundabout may be higher than other controls, the annual maintenance cost is lower. The planning 
considerations for determining whether a roundabout is appropriate at a particular location are described in 
Ref. 14, “NCHRP Report 672, Roundabouts: An Informational Guide,” Second Edition, Chapter 3: Planning. 
Section 2.4.C provides roundabout design guidance. 

 
2) Traffic Calming Measures 

 
Traffic calming measures can be classified into categories according to their geometry, horizontal deflection 
and vertical deflection. Horizontal deflection devices include such things as: 

 
• Raised Center Median Island 
• Intersection Curb Extension 
• Midblock Street Narrowing 
• Chicane 
• Mountable Truck Apron 

 
Properly located and designed horizontal deflection devices are highly visible and alert the driver from some 
distance away to slow down; thus, their placement relative to the roadway’s horizontal and vertical curvature 
must be evaluated. They have less physical effect on traffic and generate less traffic noise than vertical 
devices. They need to be illuminated for safety.  
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Vertical deflection devices include:  
 

• Speed Hump/Raised Crosswalk 
• Raised Intersection 

 
Vertical deflection devices are not visible from as far away, and therefore are appropriate for use on lower 
speed streets such as neighborhood streets and neighborhood yield street. They should be used in residential 
areas, although they may occasionally be appropriate for use in mixed-use areas with a large pedestrian 
population. 

 
3) Lane Narrowing 

 
As with Road Diets, narrowing vehicular lanes can create space to accommodate other modes of travel (see 
Section 1.3.E. to for applicability in retrofit situations). Research shows that narrower travel lanes can 
contribute to lower operating speeds and a reduction in crash rates without impacting vehicular capacity (Ref. 
15).  
 
The AASHTO “Green Book” allows 10-foot travel lanes in low-speed environments of 45 mph or less (Ref. 1). 
Section 1.3.C Street Types provides guidance on the default dimensions for new streets and offers a starting 
point for the design of retrofit projects. 
 

4) Road Diet 
 

The term Road Diet refers to reducing the number of travel lanes on an existing street and utilizing the space 
for other uses or modes of travel, such as on-road bike lanes and medians to support safer pedestrian 
crossings (see Section 1.3.E for applicability in retrofit situations). Road Diets also have a traffic calming effect, 
which creates a more comfortable environment for all road users. In addition to slowing operating speeds, 
Road Diets also reduce the speed differential that exists on a multi-lane road. 
 
The most common Road Diet configuration is the conversion of a four-lane undivided roadway to a three-lane 
roadway featuring a center two-way left-turn lane. However, it should be noted that wider roadways, including 
six lane roadway reductions to four or two lanes, have also been successfully converted into complete streets 
in other jurisdictions. The provision of the center turn lane reduces rear-end and left turn crashes. Because 
motorists have fewer lanes of traffic to cross there are fewer conflict points resulting in a reduction in right-
angle crashes as shown in Figure 2-14.  
 
Additional guidance for assessing Road Diet feasibility, design, and effectiveness is available in the FHWA 
“Road Diet Informational Guide” (Ref. 16). 
 
Figure 2-14. Typical Road Diet basic design. 

  
Source: FHWA “Road Diet Informational Guide” (Ref. 16)  
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c. Traffic Calming Measures Definitions and Design Characteristics 
 

Each type of measure has different engineering design criteria which helps to determine when it is appropriate. 
The Designer needs to be aware that the type and placement of speed management devices will have a significant 
impact on the visual character of both the streetscape and subdivision layout. Some combinations will create a 
more formal streetscape that is generally appropriate for higher density developments. Other combinations will 
appear more informal and be suitable for rural and low-density developments. 
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1) Raised Center Median Island 
 

Raised center median islands narrow travel lanes and can serve as a refuge for people walking or bicycling 
across the street. Islands can effectively control speeds when placed either midblock or at intersections to 
reduce the speeds of turning movements. When used as a pedestrian refuge, a protective nose should be 
provided so that turning vehicles do not turn over the area where pedestrians stand. 
 

TABLE 2-6 
APPROPRIATE APPLICATION OF A RAISED CENTER MEDIAN ISLAND 

Type of Street Appropriate for an arterial, collector, or local street  
Appropriate for a mixed-use or suburban setting 
Appropriate for a residential or commercial setting 
For appropriate Street Types, see Table 2-12 

Intersection or Roadway 
Segment 

Can be placed at midblock location or on the approach to an 
intersection 
If placed through an intersection, a median island is considered a 
median barrier 
When placed on a curve, can be effective reducing or retaining low 
vehicle speeds 
May be effective when placed immediately downstream of an 
intersection; island forces motorist to turn in accordance with curb 
radius (i.e., and not swing wide at a higher speed) 

Roadway Cross-Section Appropriate only on a two-way street; number of lanes in each 
direction can be one or more 
Typically installed only on a roadway with curb and gutter 

Speed Limit Can be appropriate for any speed limit on Howard County 
maintained streets with appropriate lateral clearance provided 
between the travel lane and the median island curb   

Motor Vehicle Traffic Volume Can be appropriate at all levels of traffic volume 
Emergency Route Can be appropriate along a primary emergency vehicle route or 

street that provides access to a hospital or emergency medical 
services if adequate turning radii can be provided 

Transit Route Can be appropriate along a bus transit route if appropriate turning 
radii can be provided 

Access Route Typically not appropriate along a primary access route to an 
industrial site; a roadway cross- section designed to accommodate 
large combination vehicles at a median island will result in a travel 
lane that is too wide to have an effect on passenger vehicle speeds 

Grade Can be installed on a crest vertical curve only if there is adequate 
stopping sight distance or if appropriate warning signs are 
provided. Raised median islands should be carefully considered on 
roadways with a grade of 6 percent or greater. 
 

Source: Modified from FHWA “Traffic Calming e-Primer” (Ref. 17) 
 
A variety of median widths may be considered: 

• 4 feet: not preferred, but allowable in constrained situations 
• 6 feet: minimum for the median to serve as a refuge  
• 8 feet: preferred to serve as refuge and/or for planting of street trees 
• 10 feet: preferred for trail crossings or bicycles with trailers 

 
A minimum width of 12 feet shall be provided for each direction of travel on each side of the median, measured 
from curb face to curb face. When islands are located at or near intersections, evaluate the movements of 
design and control vehicles as described in Section 2.1.D.3. Where bicycle facilities are provided on the street, 
consideration should be given to rerouting the bike lane outside the curb rather than requiring people to bicycle 
in the travel lane. See Volume IV for details. 
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Figure 2-15. Raised Center Median Island. 

 
Source: Howard County 
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2) Intersection Curb Extension 
 

Intersection curb extensions, also known as bulb-outs or bump-outs, extend the curb into the street at the 
corner of intersections. They are generally used where on-street parking is provided. At intersections, curb 
extensions reduce crosswalk lengths, improve sight distance among all users of the street, and reduce the 
effective radius of the corner, helping to reduce motor vehicle speeds. Curb extensions may include 
crosswalks or stormwater management facilities such as rain gardens, or even landscaping in areas where it 
will not obstruct sight distance. 
 

TABLE 2-7 
APPROPRIATE APPLICATION OF AN INTERSECTION CURB EXTENSION 

Type of Street Appropriate for a minor collector or local street 
Appropriate for a mixed-use or suburban setting 
Appropriate for a residential setting 
For appropriate Street Types, see Table 2-12 

Intersection or Roadway 
Segment 

Applicable at an intersection (bulb-out) 
Can be applied on any or all of the approach legs of an intersection 
with any number of legs  

Roadway Cross-Section Can be used on both one-way and two-way streets 
Can be installed only on a roadway with curb and gutter 
Can be applied both with and without a bicycle facility 
Can be applied on a roadway with, and can protect, on-street 
parking 

Speed Limit Can be appropriate for Howard County maintained streets with up 
to a 35 mph posted speed limit, with appropriate lateral distance 
between the travel lane and the intersection extension curb 
 

Motor Vehicle Traffic Volume Can be appropriate at all levels of traffic volume typical of a 
collector or local street 

Emergency Route Can be appropriate along a primary emergency vehicle route or 
street that provides access to a hospital or emergency medical 
services if appropriate turning radii can be provided 

Transit Route May not be appropriate at intersections where a bus turns along a 
transit route if an adequate turning radius cannot be provided; the 
number of turning transit vehicles and the total motor vehicle traffic 
volume on the receiving street are both factors when a corner 
extension is considered 
A corner extension bus stop eliminates the need to remove on-
street parking that would enable a transit vehicle to maneuver to 
and from the traditional curb  
An extended length curb extension could enable a bus stop landing 
area for both front and back transit bus doors, thereby eliminating 
the need for a bus to pull out of (and pull back into) traffic 

Access Route Typically not appropriate along a primary access route to a 
commercial or industrial site if an adequate turning radius cannot 
be provided 
The number of large turning vehicles and the total motor vehicle 
traffic volume on the receiving street are both factors when a corner 
extension is considered 

Grade Can be installed on a crest vertical curve only if there is adequate 
stopping sight distance or if appropriate warning signs are provided 
Intersection curb extensions should be carefully considered on 
roadways with a grade of 6 percent or greater.  

Source: Modified from FHWA “Traffic Calming e-Primer” (Ref. 17) 
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Curb extensions should typically be provided with a 1’-6” offset to travel lane or such that the edge of gutter 
is coincident with the edge of a bicycle lane. The curb extension must be designed to accommodate the 
drainage patterns of the site. Where bicycle facilities are provided on the street but cannot be accommodated 
by the curb extension, consideration should be given to rerouting the bike lane outside the curb through a 
bicycle transition to the shared use facility (See Section 2.2.D.3)  rather than requiring people to bicycle in the 
travel lane. See Volume IV for details.  
 
Figure 2-16. Intersection Curb Extension provided as a retrofit. 

 
Source: Howard County. 
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3) Midblock Street Narrowing 
 

Midblock Street Narrowing, also known as chokers, neckdowns, or pinch points, refers to narrowing the 
roadway section to slow motor vehicles. Street narrowing can be achieved through the use of two curb 
extensions or roadside islands placed at a midblock location. A two-lane treatment narrows the curb to curb 
width of the roadway while still allowing vehicles to pass each other without conflict. Where motor vehicle 
volumes are low, curb extensions or islands can be used to reduce the street width to less than two lanes. 
This one-lane treatment requires people driving to yield to each other and take turns to pass through the pinch 
point, further reducing speeds. 
 
Street narrowing can be installed at any spacing. Stormwater management facilities, such as rain gardens or 
landscaping, can be accommodated in areas where it will not obstruct sight distance. Movements of design 
and control vehicles must be considered. See Volume IV for details. 
 

TABLE 2-8 
APPROPRIATE APPLICATION OF MIDBLOCK STREET NARROWING 

Type of Street Appropriate for a local street 
Appropriate for a mixed-use or suburban setting 
Appropriate for a residential or commercial setting 
For appropriate Street Types, see Table 2-12 

Intersection or Roadway 
Segment 

Applicable midblock 

Roadway Cross-Section Can be used on both one-lane, one-way and two-lane, two-way 
streets 
More easily installed on a roadway with curb and gutter 
Can be applied both with and without a bicycle facility 
Can be applied on a roadway with, and can protect, on-street 
parking 

Speed Limit Can be appropriate for 25 MPH speed limit, provided an adequate 
shy distance is provided between the travel lane and the curb 
extension curb 
 

Motor Vehicle Traffic Volume Can be appropriate for traffic volumes typical of a minor collector 
street or less 

Emergency Route Can be appropriate along a primary emergency vehicle route or 
street that provides access to a hospital or emergency medical 
services 

Transit Route Not appropriate along a bus transit route 
Access Route Not appropriate along a primary access route to a commercial or 

industrial site 
Grade Can be installed on a crest vertical curve only if there is adequate 

stopping sight distance or if appropriate warning signs are provided 
Midblock street narrowing should be carefully considered on 
streets with a grade of 6 percent or greater.  
 

Source: Modified from FHWA “Traffic Calming e-Primer” (Ref. 17) 
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Where bicycle facilities are provided on the street but cannot be accommodated at the midblock street 
narrowing, consideration should be given to rerouting the bike lane outside the curb through a bicycle 
transition to a shared use facility (See Section 2.2.D.3)  rather than requiring people to bicycle in the travel 
lane.  This requirement does not apply on Neighborhood Yield Streets or Rural Residential Streets. 
 
Figure 2-17. Midblock Street Narrowing. 

 
Source: Howard County 

  



Street Design 

2-36       2021-12-03 DRAFT 

4) Chicane  
 

Chicanes consist of curb extensions or other physical elements placed on alternating sides of a street to 
create a series of curves in the travel path. They are placed in midblock locations to reduce motor vehicle 
speeds. On two-way streets, street narrowing is often implemented along with chicanes so that people don’t 
just drive across the centerline to maintain their speed. Alternatively, a raised median could be used along 
with the chicane to create a lateral shift. Where trucks must be accommodated, this measure may be 
combined with truck aprons as noted later in this section. 
 

TABLE 2-9 
APPROPRIATE APPLICATION OF A CHICANE 

Type of Street Appropriate for a low-volume collector or local street 
Appropriate for a mixed-use or suburban setting 
Appropriate for a residential or commercial setting 
For appropriate Street Types, see Table 2-12 

Intersection or Roadway 
Segment 

Applicable midblock or the entire block if the block length is short 

Roadway Cross-Section Can be used on a one-lane, one-way and two-lane, two-way road 
Can be installed with either an open section or a roadway with curb 
and gutter 
Can be applied both with and without a bicycle facility 
Can be combined with a raised center median island (see note on 
emergency access) 

Speed Limit Can be appropriate if the speed limit is 25 MPH. 
Motor Vehicle Traffic Volume Can be appropriate if motor vehicle traffic volume is less than 3,500 

vehicles per day 
Most effective in reducing speeds if traffic volumes are relatively 
balanced in each direction 

Emergency Route Can be appropriate along a primary emergency vehicle route or on 
a street that provides access to hospital/emergency medical 
services, provided motor vehicle traffic volumes are low enough to 
allow an emergency vehicle to straddle the street centerline 

Transit Route Can be appropriate along a bus transit route 
Access Route Not typically appropriate along a primary access route to a 

commercial or industrial site 
Grade Can be installed on a crest vertical curve only if there is adequate 

stopping sight distance or warning signs are provided 
Chicanes are not appropriate for streets with a 6 percent grade or 
greater. 

Source: Modified from FHWA “Traffic Calming ePrimer´ (Ref. 17) 
 
 
Chicanes may be spaced as follows: 
 
Speed (mph) Spacing (ft)  
 
20  500 
25  600 
 
This spacing criteria is restarted from each stop controlled intersection. 
 
Where bicycle facilities are provided on the street but cannot be accommodated at the chicane, consideration 
should be given to rerouting the bike lane outside the curb through a bicycle transition to the shared use facility 
(See Section 2.2.D.3)  rather than requiring people to bicycle in the travel lane. 
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Figure 2-18. Typical two-way Chicane. 

 
Source: “Delaware Traffic Calming Design Manual,” 2012 (Ref. 18) 

 
 
Figure 2-19. Chicane. 

 
Source: Howard County 
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5) Mountable Truck Apron 
 

Mountable truck aprons are slightly raised areas that are designed to be used only by larger vehicles. They 
are typically concrete and raised two inches above the adjacent pavement with a 45-degree bevel. This 
configuration makes it uncomfortable for the drivers of passenger cars to traverse, but trucks can negotiate 
these aprons easily. Truck aprons reduce the effective width of the street or intersection, reducing speeds but 
still allowing larger vehicles to track outside the pavement. 
 
Truck aprons shall be designed to minimize the likelihood that people walking or bicycling across the street 
will wait in this area rather than behind the curb. 
 
Truck aprons should be considered when designing roundabouts, curb extensions/street narrowing, and traffic 
islands. If a curb ramp and crosswalk is present, the truck apron should be placed between the intersection 
and the ramp, or after the crosswalk, as to not encourage larger vehicles to mount the curb in a location where 
pedestrians may be standing. See Volume IV for details. 
 
 
Figure 2-20. Mountable Truck Apron. 

 
Source: Howard County 
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6) Speed Hump/Raised Crosswalk 
 

A speed hump is a raised section of pavement that extends across most of the street perpendicular to the 
flow of traffic. It has a wide, flat top that allows people to comfortably drive across at or below posted speeds 
but creates discomfort at excessive speeds. If a crosswalk is installed across the top of the speed hump, it is 
known as a raised crosswalk. Speed humps and raised crosswalks should only be used midblock. See Volume 
IV for details. 
 
Speed humps are not preferred on new construction roadways, but can be provided in retrofit situations. 
 

TABLE 2-10 
APPROPRIATE APPLICATION OF A SPEED HUMP/RAISED CROSSWALK 

Type of Street Appropriate for collector and local streets 
Appropriate for a suburban setting 
Appropriate for a residential setting 
For appropriate Street Types, see Table 2-12 

Intersection or Roadway 
Segment 

Placed at a midblock location; a minimum 200 distance from an 
intersection 
Should not be placed on a sharp curve; ITE Guidelines for the 
Design and Application of Speed Humps recommends a minimum 
horizontal curve radius of 300 feet 

Roadway Cross-Section Can be used on a single-lane one-way or two-lane two-way street 
(see Figure 3.12.2) 
Typically installed on a street with curb and gutter but an open 
section can be acceptable 
Can be applied both with and without sidewalks or bicycle facilities. 
When bicycle facilities are on-road, a gap in the speed hump should 
be considered 

Speed Limit Consideration of humps are only on a minor collector street with 
residential frontage and a posted speed limit of 30 mph or less, and 
local residential streets with a posted speed limit of 25 MPH. 
Speed humps are not appropriate when the pre-implementation 
85th percentile speed is 45 mph or more 

Motor Vehicle Traffic Volume Can be appropriate if minimum average motor vehicle traffic 
volume is 1,200 and maximum daily volume of 4,000. ITE 
Guidelines for the Design and Application of Speed 
Humps recommends consideration if no more than five percent of 
the overall traffic flow consists of long-wheelbase vehicles 

Emergency Route Generally not appropriate for a primary emergency vehicle route or 
street that provides access to a hospital or emergency medical 
services 

Transit Route Generally not appropriate for a bus transit route with BRT, Express, 
or Limited Stop service (unless the posted speed limit is 30 mph or 
less) 
Can be appropriate along a neighborhood circulator or other local 
bus service route 
Should not be located near bus stop to ensure passengers are not 
transitioning between standing and sitting as the bus crosses over 
the speed hump 

Access Route Not appropriate along the primary access to a commercial or 
industrial site 

Grade Can be installed on, or beyond, a crest vertical curve only if there 
is adequate stopping sight distance or warning signs are provided 
Can be installed on streets with less than or equal to 6 percent 
grade 

Source: Modified from FHWA “Traffic Calming Primer” (Ref. 17) 
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To reduce the likelihood of people driving too quickly between speed humps, the following spacing is 
recommended: 
 
Speed (mph) Spacing (feet)  
20   500 
25   600 
 
Speed humps should be placed no closer than 200 feet to an intersection. They should not be placed on 
streets less than 1200 feet in length or on dead-end streets. They should not be installed on streets with 
severe grades or on relatively sharp horizontal curves.  
 
A small gap should be provided between the end of the speed hump and the adjacent curb such that the 
speed hump does not extend into the gutter pan to accommodate drainage. Adequate pavement markings 
and signing should be installed to alert drivers when approaching speed humps. A traffic analysis shall be 
submitted to the Department of Public Works addressing impacts from installing speed humps. Speed humps 
in neighborhoods require a vote from residents, as described in the Traffic Calming Policy for Primary and 
Secondary Residential Streets. It should be noted that The Department of Public Works reserves the right to 
install other speed management measures to address documented significant safety problems directly 
attributed to excessive speeds, even if citizen support is not received. 
 
 
Figure 2-21. Speed Hump. 

 
Source: Howard County 
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7) Raised Intersection 
 
Raised intersections encompass an entire intersection. This allows one measure to control speeds on both 
intersecting streets. Their elongated design means that speed reduction is more modest than speed humps. 
See Volume IV for details. 

 
TABLE 2-11 

APPROPRIATE APPLICATION OF A RAISED INTERSECTION 
Type of Street Appropriate if there are existing crosswalks on all four legs of the 

intersection or if crosswalks are warranted 
Appropriate for the intersection of collector, local, and residential 
subdivision streets 
Could be appropriate for the intersection of low-speed arterial in a 
downtown commercial business district with significant pedestrian 
activity 
For appropriate Street Types, see Table 2-12 

Intersection or Roadway 
Segment 

Placed at an intersection 
Can be a T-intersection or multi-leg intersection 

Roadway Cross-Section Approach legs can be either one-way or two-way 
Appropriate only on a roadway with curb and gutter that includes 
sidewalks on all sides of the intersection 
Can include on-site parking on the approach legs 
Appropriate if a bicycle facility passes through the intersection 

Speed Limit Maximum speed limit of 30 mph based on ITE Guidelines for the 
Design and Application of Speed Humps and some jurisdictions 
(e.g., South Carolina, Pennsylvania); others use a 35 mph 
maximum (e.g., Delaware) 

Motor Vehicle Traffic Volume Appropriate if the maximum daily motor vehicle traffic volume is 
5,000 vehicles per day 

Emergency Route Can be an appropriate application for a primary emergency vehicle 
route or on street that provides access to a hospital or emergency 
medical services 

Transit Route Can be an appropriate application for a bus transit route 
Access Route Generally not appropriate along the primary access to a 

commercial or industrial site 
Grade Can be installed on a crest vertical curve only if there is adequate 

stopping sight distance or if appropriate warning signs are provided 
Maximum grade of 6 percent 

Source: Modified from FHWA “Traffic Calming ePrimer” (Ref. 17) 
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Figure 2-22. Raised Intersection. 

 
Source: NACTO 
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d. Appropriate Speed Management Treatment for Street Types and Retrofits 
 

TABLE 2-12 
APPROPRIATE SPEED MANAGEMENT TREATMENT FOR NEW STREETS MATRIX 

Category Measure Street Types (New Construction)  
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Road 
Narrowing 

Road Diet O X X O X X X X X X X X  

Lane Diet See default Street Type dimensions in Section 1.3.C 1-11 

Vertical 
Measures 

Speed Hump X X X X X O O O X X X O  

Raised 
Crosswalk X X X X X O O O X X X O  

Raised 
Intersection X X X X O O O O X X X X  

Horizontal 
Measures 

Raised Center 
Median Island O O O X O O O O X X X X  

Intersection 
Curb 
Extension 

O O O X O O O O X X X X  

One-Lane 
Midblock 
Street 
Narrowing 

X X X X X X X O X X X X  

Two-Lane 
Midblock 
Street 
Narrowing 

X X O X O O O X X X X X  

Chicane X X X X X O O O X X X X  

On-Street 
Parking O O O X O O O R X R X O  

Mountable 
Truck Apron X O O X O O O O X O X X  

Mini 
Roundabout See Section 2.4.C  

R      Recommended (Context-Sensitive)  
O      Optional (Context-Sensitive) 
X      Not Permitted or N/A 
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TABLE 2-13 
APPROPRIATE SPEED MANAGEMENT TECHNIQUES FOR RETROFITS 

Category Measure Functional Classification 
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Road 
Narrowing 

Road Diet O O O O O 

Lane Diet O O O O O 

Vertical 
Measures 

Speed Hump X X O O O 

Raised Crosswalk X X O O O 

Raised Intersection X X O O O 

Horizontal 
Measures 

Raised Center 
Median Island O O O O O 

Intersection Curb 
Extension X X O O O 

One- Lane Midblock 
Street Narrowing X X X X O 

 Two-Lane Midblock 
Street Narrowing X X X O O 

 
Chicane X X X O O 

 
On-Street Parking X O O O O 

 Mountable Truck 
Apron O O O O O 

 
Mini Roundabout See Section 2.4.C 

R      Recommended (Context-Sensitive)  
O      Optional (Context-Sensitive) 
X      Not Permitted or N/A 
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F. Street Trees 
 
Street trees provide great value for people walking and bicycling. They offer shade in hot weather and can provide a modest 
traffic calming effect. Street trees are provided in all street types in Section 1.3.C. See the “Howard County Landscape 
Manual” for specific requirements (Ref. 19). 

 
G. Minimum Edge Distance to Any Roadside Appurtenance 
 

For sheet aluminum roadway signs, the distance from face of curb to edge of sign shall not be less than 2-feet. In open 
sections, the distance from edge of shoulder to edge of a sign shall not be less than 6-feet. 

 
For all other objects, the distance from the face of curb or edge of shoulder to any roadside appurtenance shall not be less 
than 3-feet.  Vertical elements such as tubular markers which are used to assist in delineating separation of a separated 
bike lane are exempt from this requirement as they are designed to yield if struck accidently. 
 
For offsets from shared use paths to vertical obstructions, see Section 2.2.C.2. 

 
H. Accommodation of Utilities in Typical Sections 

 
The normal locations for the placement of utilities within the right-of-way are shown in the Standard Details of Volume IV of 
the Design Manual. Where conditions are such that the use of the normal location arrangements would be infeasible or for 
scenic roads, would have an adverse impact on scenic features such as roadside vegetation, embankments, wetlands and 
streams, an alternate arrangement shall be developed and submitted to the Department of Public Works for review and 
approval. All utility owners shall have their utility installation plans approved before any construction is initiated in 
accordance with the agreement executed between the County and utility company. 
 
Requirements for telephone, gas, electric and cable television submittals: 
 
1. All drawings must be accompanied by a transmittal letter that includes the following information: 
 

a. Name of Development 
b. Location 
c. Election District 
d. Project Number 
e. Water and Sewer Contract Numbers 
f. Type of Construction 
g. Alexandria Drafting Company (ADC) Map Number and Grid 

 
2. All existing and proposed sewer lines, water lines, house connections, fire hydrants, storm drains, manholes, 

stormwater management facilities, related appurtenances and sidewalks must be shown on all drawings submitted for 
approval. 

 
3. All existing and proposed water and sewer lines must be identified by contract number. 
 
4. The diameter of all water lines, sewer lines and storm drains must be shown. 
 
5. All existing utility poles must be shown and pole numbers must be labeled. 

 
6. All plans submitted must be to scale, using a minimum scale of 1” = 50’. 
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7. The following information is to be noted on all drawings: 
 

a. “Maintain a 5-foot horizontal clearance and a 1-foot vertical clearance from all existing and proposed water lines, 
sewer lines, fire hydrants, storm drains and related appurtenances when installing cable, transformer pedestals, 
gas lines, utility poles, and guide wires.” 

b. “Any pedestal placed in conflict with sidewalk or county owned/maintained utility will be moved at the company’s 
expense.” 

c. Indicated at all fire hydrants “Do Not Disturb Buttress”. 
 
8. Transformers and/or pedestals should be located on property lines without twin water/sewer house connections. In 

those areas where a transformer and/or pedestal is required at a property line adjacent to a water or sewer house 
connection, the unit shall be set back six to ten feet from the front of the property line. The drawing shall clearly indicate 
the potential conflict and a note referencing the setback shall be provided. 

 
9. Transformers and/or pedestals shall not be placed in storm water management access easements. 
 
10. Transformers, pedestals or other box-like equipment should not be visible from scenic roads. Use depressions, berms, 

or vegetation to screen.  
 
11. Utilities, including transformers, pedestals, and other box-like equipment, shall not adversely impact sight distance of 

any type, including intersection sight distance and horizontal stopping sight distance on the inside of a curve. Refer to 
Section 2.1.E for sight distance criteria. 

 
12. The location of all street trees shall be shown on all drawings. Trees damaged or destroyed will be replaced at the 

utility company’s expense. Any tree removal within the public right of way must be done under a Maryland Department 
of Natural Resources street tree permit. 

 
13. An application for a utility permit must be submitted concurrent with the design submission 

 
14. Design must strive to locate handboxes, manhole covers, meter valves, access points to underground vaults, etc. 

outside of the sidewalk. 
 
I. Accommodation of Stormwater Management in Typical Sections 

 
Stormwater management may be accommodated in the Right of Way with approval from the Department of Public Works. 
Drainage and stormwater management are addressed in detail in Design Manual Volume I.  
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2.3 Geometric Design 
 
A. Horizontal Alignment 

 
1. Horizontal Curves 

 
Horizontal curves are used to change direction at a safe rate and shall be used whenever the roadway centerline 
changes direction. 
 
The relationship of the design speed, curvature and superelevation, which must be established to provide a balanced 
design, is developed in this section. Also, see Appendix A for Roadway Design Criteria on retrofit projects. 
 
Reverse curves and compound curves are combinations of simple curves, and criteria governing their use are included 
in the following section. 
 
a. Design Speed/Minimum Radii 

 
For existing roadways, the design speed and minimum radii of horizontal curves for a selected roadway 
classification, shall be limited as shown in Appendix A. For proposed streets, the minimum curve radius shall 
conform to the values in the 2018 Green Book, Table 3-13, Minimum Radii and Superelevation for Low-Speed 
Streets in Urban Areas. Assuming a -3.0% slope as provided in the Volume IV typical sections, the radius at the 
inner edge of the lane which slopes in the opposite direction of the curve shall be provided as per Table 2-14 
 

TABLE 2-14 
MINIMUM RADIUS USING -3.0% CROSS SLOPE 

 
Design Speed    Minimum Inner Edge 
(mph)     Radius (ft) 

 
15     52 
20     111 
25     208 
30     353 
35     544 
40     821 
45     1125 

 
b. Curve Data 

 
A simple circular curve is a circular arc joining two tangents. A typical curve, along with the pertinent definitions 
and the formulas needed to calculate the various parts of the curve is shown in Appendix B, Horizontal Circular 
Curve and are based on the arc definition of a circular curve. 
 

c. Minimum Curve Length 
 
The minimum length of horizontal curves, not used for speed control, shall be 100’ on Neighborhood Yield Streets, 
Alleys, Industrial Streets, and Rural Development Streets; 150’ on Neighborhood Street 1, Neighborhood Street 
2, Town Connector Streets, and Town Center Streets, 300’ on Boulevards, Neighborhood Connectors, and 
Country Streets, and 500’ on Parkways. In no case shall the length of curve be less than the minimum 
superelevation runoff, where superelevation is applied.  
 

  



Street Design 

2-48       2021-12-03 DRAFT 

d. Reverse Curve 
 
Where reverse curves are used, an abrupt reversal in alignment shall be avoided and length of tangent sufficient 
for superelevation runoff, but in no case less than 100 feet, shall be provided between the curves, except on 
Neighborhood Yield Streets. 
 

e. Compound Curves 
 
In compound circular curves, the radius of the flatter curve should not be more than 1.5 times greater than the 
radius of the sharper curve. 
 

f. Horizontal Sight Distance 
 
Another control on horizontal alignment is the sight distance across the inside of curves. Where there are sight 
obstructions such as buildings, trees, hedges, walls, traffic barrier, utility boxes, monument signs, berms, or cut 
slopes, efforts shall be made to provide as long sight distance as feasible, but never less than the stopping sight 
distance. 
 
The relationship between horizontal curvature, distance to obstruction, and sight distance for those cases in which 
the curve is longer than the pertinent sight distance can be found in the “Green Book,” Figure 3-23, Diagram 
Illustrating Components for Determining Horizontal Sight Distance (Ref. 1). Where this exhibit will not apply, a 
check for sight distance should be made by scaling dimensions on the plans and profiles. 
 
A height of 2.0 feet above the pavement shall be used as the height of cut slope at which sight is obstructed. This 
height shall be either the height of the cut slope itself, or, where there is expected to be vegetative cover, the 
height of such cover (normally 1 foot). 
 
Where there are no sight obstructions within the right-of-way, the right-of-way line shall be used as the sight 
obstruction or alternately by the inclusion of an easement on a record plat to maintain a clear line of sight zone.  
 
More information on sight distance requirements is provide in Section 2.1.E. 
 

g. General Controls of Horizontal Alignment 
 
In addition to the specific criteria presented in previous sections, the following general controls shall be utilized: 
 
1) Geometry shall be selected to encourage compliance with the target speed where possible. 
2) In selecting the alignment for a given design speed, use of the maximum curvature for that speed should be 

avoided. 
3) Consideration shall be given to the alignment and its effect on operating speed. The speed at the bottom of a 

long downgrade, for example, will be higher than on a level grade, and this shall be considered when 
introducing a horizontal curve. 

4) Sharp curvature should not be used at the ends of a long tangent. A series of curves should be used to 
introduce a sharp curvature or speed management measures should be used to encourage appropriate 
operating speeds approaching the curve. 

5) Sharp curvature shall be avoided on long, high fills. The absence of reference items such as slopes, trees 
and buildings makes it difficult for the driver to judge horizontal curvature.  

6) Broken back curves, that is, two curves in the same direction separated by a short tangent, should be avoided. 
Such an arrangement can usually be replaced by a series of compound curves or a single larger radius curve. 
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2. Intersection Geometry 
 
Intersection design criteria are discussed in Section 2.4. 
 

3. Special Design Elements 
 
If the Department of Public Works requires or the Designer requests to incorporate any of the following features, the 
following criteria shall be met:  
 
a. Roundabouts 

 
A roundabout is an unsignalized intersection with a center island with traffic circulating in counter clockwise 
direction. Traffic entering the roundabout must yield to circulating traffic. Roundabout Design criteria is discussed 
in Section 2.4.C. 

 
b. Monumental Entrances 

 
Monumental entrances are divided streets constructed at a community main entrance. The median width shall be 
a minimum 8 feet wide, the entrance lane width shall be a minimum 18 feet wide and the exit lane width shall be 
a minimum 18 feet wide unless the motor vehicle traffic analysis requires a two lane exit in which the minimum 
width shall be 24 feet wide. The radii of the curb return shall conform to criteria for analysis set forth in the Section 
2.4.B.4 (Intersection Design).  
 
The length of the entrance shall be a minimum of 100 feet long and transition back to the standard street width 
with a transition rate of 15:1. 
 
Monumental entrances that feature gateway signing, plantings, etc. shall not block sight distance. 
 

c. Divided Roadways 
 

Generally, divided roadways may be constructed for the Boulevard and Parkway street types. Desirable median 
widths are shown in Section 1.3.C. A wide median may be planted except plantings shall not reduce intersection 
sight distance. The plantings shall be located outside the clear zone. 
 

d. Grade Separated Interchanges 
 

Although any of several factors may warrant the construction of a grade separated interchange, the most common 
warrants are high motor vehicle traffic volumes and safety considerations. When an intersection level of service 
analysis indicates a low level of service or the need for more lanes than can be feasibly provided, a grade 
separated interchange may be considered. 
 
Interchange design criteria can be found in the “Green Book” (Ref. 1). In addition, interchange ramps shall conform 
to the criteria set forth for turning roadways in Section 2.4.B.6. Limiting values of grades are given in Section 
2.3.B.1. 
 
The design procedure for interchanges is similar to that for major intersections. The development of alternatives 
and the selection of the optimum plan proceed in a similar fashion. More careful attention, however, must be paid 
to profiles for interchanges than for at-grade intersections, even when preparing study sketches. 
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The intersection of interchange ramps with the crossroad should be designed as any at-grade intersection, 
including provision of adequate sight distance and storage and crossings for people walking and bicycling. Special 
consideration should be given to bridge piers, abutments, and railings which can restrict sight distance if not 
properly located, and to the high speed of vehicles on exit ramps which might result in crashes at the terminal with 
the crossroad if the ramp is not properly designed. As with at-grade intersections that are not associated with 
interchanges, ramp terminal intersections shall be designed to safely and efficiently accommodate all modes of 
travel, including walking and bicycling. As described in Section 2.4, intersections shall be designed to encourage 
slow speeds for turning motor vehicles to minimize conflicts. If high-speed turning movements must be provided 
through ramps, crossings for people walking and bicycling should be grade separated in accordance with Sections 
3.6 and 3.7. 
 

e. Permanent Non-Through Streets 
 
Permanent non-through streets consists of residential and non-residential streets that are permanently designed 
with only one end open to motor vehicle traffic. Permanent non-through streets shall be terminated with a cul-de-
sac turnaround with a minimum radius of the paved circular portion of 45’ in a minimum 55’ right of way in 
residential areas and 47’ in a minimum 60’ right of way in non-residential areas. The width of right of way at a cul-
de-sac shall not be less than right of way width of the street which terminates within it. The maximum length of a 
non-through street is 1,200 feet, measured from the flow line of the nearest public street intersection to the furthest 
extreme edge of pavement and along the cul-de-sac’s longitudinal axis. The 1,200-foot length requirement will 
start over when a public street intersects the non-through street.  
 
Where the proposed motor vehicle traffic volume for a planned development exceeds 1,000 ADT, a secondary 
public access point is required to the subdivision. 
 
Low volume streets of less than 200 ADT may terminate in a permanent tee or a y-turnaround. All non-residential 
streets shall be terminated with a cul-de-sac. The tee or y-turnaround design shall be per Standard Details Volume 
IV and shall permit one driveway connection in each of the 24’ width legs of the tee or y-turn around but parking 
is not permitted within the tee turnaround legs. Warning devices at the end of the tee or y-turnaround are required 
for safety reasons in accordance with Volume IV. 
 
The following shall be the minimum acceptable radii for cul-de-sac bulbs: 

 
Without Island: 

45 feet for residential 
47 feet for non-residential 

 
  With Island: 

52 feet for residential 
 
Note: Islands are permitted within cul-de-sac bulbs in conformance with Standard Details Volume IV and parking 
is prohibited in accordance with the Howard County Code along the island. Islands are required within cul-de-sac 
bulbs if the public street is continued by a use in common driveway. 
 

f. Temporary Non-Through Streets 
 
In the event a street may be extended in the future, a temporary tee turnaround shall be provided. The legs of the 
tee or y-turnaround shall not extend into an existing or future driveway access. 
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g. Gates and Bollards 
 

In locations where a shared use path may attract motor vehicle traffic, provision of gates or bollards may serve to 
prevent undesirable vehicular access while allowing passage of bicycles and pedestrians. If bollards are used, a 
removable bollard should be used such that emergency or maintenance vehicles may access the pathway. 
Bollards and other obstructions shall not be installed if another strategy can be employed to prevent vehicular 
access since it is undesirable to locate an object within the pathway. If installed, they must be located where they 
are clearly visible to approaching bicyclists, with sufficient pathway geometry for a bicyclist to navigate the obstacle 
without dismounting. There must be a minimum of a 5 feet of clear space (including between removable bollard 
handles, if applicable) between vertical obstructions for one-way path traffic, and both directions of the path must 
be accommodated. Bollards and gates should be a bright color, and reflective for both nighttime and daytime 
visibility. A sample configuration for bollard placement is provided in Figure 2-23. 
 
Figure 2-23. Bollard placement on a shared use path. 

      
Source: MDOT SHA Bicycle Policy & Design Guidelines 

 
4. Superelevation and Transitioning 

 
The relationship between design speed, curvature and superelevation is: 
 

)01.0(15

2

fe
VR

+
=  

 
Where:  

e = rate of superelevation in percent 
  f = side friction factor 
  V = vehicle speed, mph 
  R = radius of curve, feet 

 
The vehicle speed shall be the design speed set forth in Appendix A for existing roads and the design speed set forth 
in section 2.1.D.2 for proposed streets 
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Provision of superelevation is uncommon on County streets and shall be used with discretion, especially on low speed 
streets in areas where pedestrian activity is expected. Streets with design speeds of 30 mph or greater may be 
superelevated, and existing streets with superelevation may remain superelevated. Superelevation is required on 
streets with a design speed of more than 45 mph. 
 
Maximum superelevation rates are dependent upon the type of street, the effect of the superelevation upon vehicles 
operating at less than the target speed and drainage considerations. Vehicles operating at low speeds may have to 
steer against the curve to overcome the effect of superelevation, and erratic operation can result. On ice and snow, 
slow moving vehicles may slide to the inside of the curve if the superelevation rate is too high. In urban areas, the close 
spacing of intersections and driveways limits the superelevation development. The superelevation rates to be used in 
the various streets based on design speeds are given in Table 2-15. Also included are minimum radius of curvature.

 
TABLE 2-15 

MINIMUM RADIUS USING LIMITED VALUES OF 
SUPERELEVATION RATES (e) AND SIDE FRICTION FACTOR (f) 

 
Design Speed  f  Maximum  Minimum  
(mph)     e %   Radius (ft) 

 
30   0.20  4   250 
35   0.18  4   371 
40   0.16  4   533 
45   0.15  4   711 
50   0.14  4   926 
55   0.13  4   1,190 
60   0.12  4   1,500 

 
30   0.20  6   231 
35   0.18  6   340 
40   0.16  6   485 
45   0.15  6   643 
50   0.14  6   833 
55   0.13  6   1,060 
60   0.12  6   1,330 

 
Reference: “Green Book” Table 3-7, Minimum Radius Using Limiting Values of e and f (Ref. 1). 
 

On curves, values of superelevation and side friction must be distributed to produce a balanced design. The method 
used is to increase both superelevation and the side friction factor to the maximum values at the sharpest allowable 
curvature. 
 
The means of transitioning from a normal crown section to a fully superelevated section and then back to a normal 
crown section is the tangent runout and superelevation runoff. The runoff must be sufficiently long to provide a smooth 
transition and not appear distorted to the driver. The length of tangent runout shall be such that the outside edge of 
pavement has the same slope relative to the centerline as that through the superelevation runoff. Two-thirds of the 
superelevation runoff shall be placed on the tangent and one-third on the curve. Lengths of Superelevation Runoff are 
shown on Table 3-16, Superelevation Runoff Lr for Horizontal Curves, of the Green Book.  
 
Methods of obtaining superelevation are shown in Appendix E1 and E2. Though the means of changing cross slopes 
are presented in terms of straight lines, the angular breaks shall be rounded in final design to produce smooth pavement 
edge profiles. Superelevation tables shall be shown on the construction drawings for all subdivision and capital projects 
and reference all critical stations (P.C., P.T., P.I., full superelevation, etc.). 
 

B. Vertical Alignment 
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Vertical alignment shall be designed considering the target speed, design speed, and street type in order to provide a 
balance between all geometric elements of the street. 
 
The two components of vertical alignment are grades and vertical curves. Minimum grades are established to assure 
adequate drainage, and maximum grades are established considering the operational characteristics of the design vehicle. 
Vertical curves must be at least long enough to provide the required stopping sight distance.  
 
Vertical alignment is controlled by a profile grade line (PGL) shown on the contract plans. The PGL shall coincide with the 
street centerline. For divided street, the PGL shall be the centerline of each travel way. 
1. Grades 
 

a. Minimum 
 
The minimum grade shall be 1.0%. Where a closed section is used, the spacing of inlets must be carefully studied 
when utilizing the minimum grade to avoid the spreading of storm water across the pavement. Criteria limiting 
drainage encroachment upon the street are given in the Design Manual, Volume I, Storm Drainage. 
 

b. Maximum 
 
As conditions allow, designers should try to achieve a desirable maximum grade of 5% on all roadways except 
Major Collectors and Arterials. Under no conditions shall the maximum grade for  Local Roads, Minor Collectors, 
and Non-Through streets be greater than 10%. The grade of the cul-de-sac bulb, y- or tee-turnaround shall not 
exceed 8% within any portion of the cul-de-sac bulb or the y- or tee-turnaround. The maximum pavement cross-
slope measured radially through the bulb shall be 6%. The minimum grade for the linear profile shall be 2%. 
 
With the above approach grade requirement, the 10% limit may be extended to an absolute maximum of 12% on 
Local Roads and Cul-de-Sacs under the following conditions: 
 
1) Sufficient justification is presented. Justification should focus on grading, clearing and environmental impact 

reduction. 
2) No parking is permitted along this length. Coordination is required with the Department of Planning and Zoning 

to affirm adequate off-street parking is available. 
3) Landing grade and related criteria are satisfied. 
4) Tangent length maximum 450 feet. 
5) The length of grades may not exceed 450 ft. along the tangent section, and the intersection landing grades 

must meet AASHTO “Green Book” requirements (Ref. 1). The 12% maximum grade may be used in 
townhouse or apartment developments if no driveway access is required. 

 
The maximum grade for Major Collectors and Arterials, Country Roads, and Parkways shall be the following: 
 

Design Speed (MPH) Desirable Absolute 
 
40    6%   8%  
50    5%   7% 
60    4%   6% 

 
For interchange ramps, the maximum upgrade shall be 6% and maximum downgrade shall be 7%. 
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2. Vertical Curves 
 
The vertical curve, which is a parabola, is the means by which transitions are made between vertical tangents. A typical 
curve with the major elements identified is shown in Appendix C, Vertical Curve. 
 
The elevation of any point on the curve may be computed by using the following formula: 
 
Y = ax2 + bx + c 
 
Where: 

Y= Elevation of the desired point on the curve 
 

L
GGa

2
12 −

=  

b = G1 
c = Elevation of PVC 
x = Distance from PVC to point on curve (in stations) 
G1 = Grade tangent from the PVC (percent) 
G2 = Grade tangent from the PVT (percent) 
L = Length of the curve (in stations) 
 

The vertical offset between the tangent and any point on the curve can be determined by the following formulas: 
 

1. Between PVC and PVI: y = ax2 
2. Between PVI and PVT: y = a(L – x)(L – x)  

 
The high or low point of a vertical curve can be found by the following formula: 
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The grade G, at any point on the vertical curve can be determined by the following formula: 
 

1))(12( G
L

xGGG +
−

=  

 
The six possible types of vertical curves are shown in Appendix D, Types of Vertical Curves. Types I through III are 
crest vertical curves, meaning the PVI is above the curve, and Types IV through VI are sag vertical curves, meaning 
the PVI is below the curve. 
 
Whenever vertical tangents change grade, they shall be connected by a vertical curve. 
 
On special circumstances such as critical clearance, the use of asymmetrical vertical curves may be appropriate. These 
curves are used infrequently and thus the curve data equations have not been included in this manual. Geometrical 
curve data can be found in numerous highway engineering texts. The use of these curves will require approval from 
the Department of Public Works or Department of Planning and Zoning. 
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a. Crest Vertical Curves 
 
Minimum lengths of crest vertical curves are based on stopping sight distance criteria as shown in Table 2-16 
when the height of eye is 3.5 feet and the height of object is 2.0 feet.  
 
The formulas for minimum length of crest vertical curves are: 

 

When S is less than L,  
2158

2ASL =     

 

When S is greater than L,  
A

SL 21582 −=  

 
L = Length of crest vertical curve, in feet 
S = Stopping sight distance, in feet 
A = Algebraic difference in grades, in percent 

 
A graphical relationship between length of the crest curve, algebraic difference in grades and design speed is 
shown on Figure 3-36, Design Controls for Crest Vertical Curves in the “Green Book” (Ref. 1).

 
TABLE 2-16 

DESIGN CONTROLS FOR STOPPING SIGHT DISTANCE FOR CREST VERTICAL CURVES 
 

Design  Stopping  Rate of Vertical 
Speed  Sight   Curvature, K* 
(mph)  Distance (ft) 

 
15   80   3 
20  115   7 
25  155   12 
30  200   19 
35  250   29 
40  305   44 
45  360   61 
50  425   84 
55  495  114 
60  570  151 
65  645  193 
70  730  247 

 
* Rate of vertical curvature, K, is the length of curve per percent algebraic difference in intersecting 
grades (A). K=L/A 

 
Reference: “Green Book” Table 3-35, Design Controls for Crest Vertical Curves Based on Stopping Sight 
Distance (Ref. 1) 
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Passing Sight Distance 
 
Design values for crest vertical curves for passing sight distance will be different than those for a stopping sight 
distance based upon a different object height. The passing sight distance height uses an object height of 3.5 feet. 
 
The formulas for minimum passing sight distance of crest vertical curves are: 
 

When S is less than L,  
2800

2ASL =   

 

When S is greater than L,  
A

SL 28002 −−  

 
 

L = Length of crest vertical curve, in feet 
S = Stopping sight distance, in feet 
A = Algebraic difference in grades, in percent 

 
The design controls for crest vertical curves based on passing sight distance are presented in Table 2-17. 
Comparing these values with design controls for stopping sight distance, these lengths are generally 7 to 10 times 
greater and are normally impractical to include in a project. Therefore, passing sight distance is generally provided 
at locations where roadway alignments do not require crest vertical curves.
 

 
TABLE 2-17 

DESIGN CONTROLS FOR CREST VERTICAL CURVES BASED ON PASSING SIGHT DISTANCE 
 

Design  Passing   Rate of Vertical 
Speed  Sight   Curvature, K* 
(mph)  Distance  Design 
   (ft)   

 
20   400    57 
25   450    72   
30   500    89   
35   550    108   
40   600    129   
45   700    175   
50   800    229  
55   900    289  
60  1000    357  
65  1100    432  
70  1200    514  

 
* Rate of vertical curvature, K, is the length of curve per percent algebraic difference in intersecting grades 
(A). K=L/A 

 
Reference: “Green Book” Table 3-36, Design Controls for Crest Vertical Curves Based on Passing Sight 
Distance (Ref. 1). 
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b. Sag Vertical Curves 
 
Headlight sight distance (HLSD) is used to determine the length of sag vertical curves. When a vehicle enters a 
sag vertical curve at night, the roadway lighted ahead of the driver depends on the height of the headlight and 
direction of the headlight beam.  
 
Headlight sight distance is measured with a headlight height of 2 feet and a 1-degree upward divergence of the 
light beam. 
 
Minimum lengths of sag vertical curves shall therefore be based upon a headlight sight distance equal to the 
stopping sight distance. 

 
The formulas for minimum length of sag vertical curves, based upon this criterion, are: 
 

For S is less than L,  
S

ASL
5.3400

2

+
=      

For S is greater than L, 
A

SSL 5.34002 +
−=  

 
L = Length of sag vertical curve, in feet 
S = Stopping sight distance, in feet 
A = Algebraic difference in grades, in percent 

 
The design controls for sag vertical curves are presented in Table 2-18.

 
TABLE 2-18 

DESIGN CONTROLS FOR SAG VERTICAL CURVES 
 

Design  Stopping  Rate of Vertical 
Speed  Sight   Curvature, K* 
(mph)  Distance  Design 
   (ft) 

 
15   80   10 
20  115   17 
25  155   26 
30  200   37 
35  250   49 
40  305   64 
45  360   79 
50  425   96 
55  495  115 
60  570  136 
65  645  157 
70  730  181 

 
* Rate of vertical curvature, K, is the length of curve per percent algebraic difference in intersecting grades 
(A). K=L/A 

 
Reference: “Green Book” Table 3-37, Design Controls for Sag Vertical Curves (Ref. 1). 
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A graphical relationship between length of the crest curve, algebraic difference in grades and design speed is 
shown on Figure 3-37, Design Controls for Sag Vertical Curves of the Green Book (Ref. 1).  

 
3. Critical Length of Grade 

 
It is necessary to consider, in addition to maximum grade, the effect of length of grade upon vehicle operation. Though 
most passenger cars can climb fairly steep long grades with little difficulty, trucks generally undergo a substantial 
reduction in speed which can result in a reduced level of service and increased crash potential. The maximum length 
of designated upgrade that a loaded truck can travel without an unreasonable reduction in speed is termed the “critical 
length of grade.” Major collectors in commercial or industrial areas and all arterials shall be checked for critical length 
of grade. 
 
The maximum permissible speed reduction shall normally be 15 mph. Where the upgrade is preceded by a substantial 
downgrade, vehicle speeds are likely to be higher at the bottom of the upgrade, and the maximum permissible speed 
reduction may then be as great as 20 mph. 
 
A relationship between speed reduction, percent of grade, and length of grade is shown on Figure 3-21, Critical Lengths 
of Grade for Design in the Green Book. Whenever a design exceeds the critical length of grade, the grade shall be 
reduced, the length reduced, or a climbing lane added. 
 
For grades steeper than shown on Figure 3-21 but within allowable criteria, the critical length of grade shall be 450’. 
 
Factors to be considered in designing the end of a climbing lane include average running speed, topography and sight 
distance. In no case shall the climbing lane be ended prior to a point at which the truck can attain a speed of at least 
30 mph. 
 

4. General Controls for Vertical Alignment 
 
In addition to the specific criteria presented in previous sections, there are a number of general controls applicable to 
vertical alignment. 
 
a. In selecting the vertical alignment based on a given design speed, use of the maximum gradient and minimum 

length of curve for that speed should be avoided. 
b. The length of a vertical curve shall not be less than three times the design speed in mph and shall provide no less 

than the required stopping sight distance. 
c. A smooth profile grade, consistent with the topography, shall be strived for in preference to a grade with numerous 

breaks and short lengths of tangent. 
d. The profile shall be such that hidden dips, hazardous to passing maneuvers, are avoided. 
e. Short tangents between vertical curves should be avoided. A more pleasing alignment can be attained by 

lengthening the curves to eliminate the tangent. 
f. Where there is an at-grade intersection on a highway with a steep grade, the gradient should be reduced through 

the intersection to aid turning vehicles and reduce hazards.  
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2.4 Intersection Design 
 
A. General 

 
Intersections must be designed to safely and efficiently accommodate all modes of travel. This section contains the 
geometric design elements applicable to intersections, the procedures to be followed in developing the best possible design 
layout, and the information required on the construction drawings. Roundabouts are also discussed in this section. 
 
 

B. Geometric Design 
 

1. Location and Spacing 
 

Streets should be so located that sufficient length is provided between intersections for weaving, storage and 
associated land uses. The minimum intersection spacing, measured along the through roadway between centerline of 
intersecting roadways including roundabouts, shall be as indicated in Table 2-19. Traffic analysis may indicate that the 
minimum intersection spacing must be exceeded to provide acceptable operations. 
 

TABLE 2-19 
MINIMUM INTERSECTION SPACING 

Functional Classification   Minimum Intersection Spacing 
of Through Road    (Centerline to Centerline) 

 
Principal Arterial    To be in accordance with MDOT SHA Criteria 
Intermediate Arterial  

Divided    Median Crossover:1600’ 
     Tee Intersection: 750’ 
 Undivided   750’ 
Minor Arterial:    750’ 
Major Collector    500’ 
Minor Collector    250’ 
Access Street    250’ 
Public Access Place   N.A. 

 
Note: Intersection spacing is the distance between any two public or private streets as located on the specified 
through street 
 

The minimum values in Table 2-19 may be modified during the development of a master planning process. 
 
Street location must provide adequate intersection sight distance as described in Section 2.1.E.3. 
 
A midblock crossing may be considered when diversion of pedestrians and bicyclists to other crosswalks is unlikely. 
Human nature and changing local land use patterns may result in increased pedestrian crossings at locations where 
the roadway was not designed to safely accommodate such unanticipated crossings. In these scenarios, Designers 
shall apply FHWA’s guidance for the purpose of retrofitting such locations with a safe crossing and may include 
reclassification of the street type or introduction of traffic calming measures in response to pedestrian behavior and 
changing land use contexts. Criteria for evaluation of midblock crossings are discussed in Section 5.2.C and geometric 
design guidance is provided in Section 2.4.E.3.d.  Studies to evaluate midblock crossings, including potential medians, 
are discussed in Section 5.2.C.1. 
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2. Skew Angle and Horizontal Curvature 
 
Street centerlines shall intersect between 80 degrees and 100 degrees and continue through the intersection without 
offset or break. 
 
In order to prevent drainage problems from being created along the fillets of two intersecting streets, spot elevations 
and flow arrows should be provided to ensure positive drainage along the fillet. 
 

3. Design and Control Vehicles and Turning Paths 
 
Many intersection design details, such as curb radii and island locations, depend upon the choice of the design and 
control vehicle. The control vehicles require larger curb radii and wider lane widths between islands than do design 
vehicles. Information on design and control vehicles, including guidance for their selection, is provided in Section 
2.1.D.3. Turning paths for the various design vehicles are shown in the Green Book. For non-standard intersections or 
street termini, a turning template showing adequate turning radius of the design vehicle and control vehicle shall be 
provided. 
 

4. Minimum Curvature for Turning Movements 
 

Guidance and turning templates referenced in Section 2.1.D.3 shall be used to determine curb radii for turning 
movements. Curb radii should be as small as possible to reduce turning speeds and minimize the distance that 
pedestrians and bicyclists need to travel to cross the roadway opening, while adequately accommodating the design 
vehicle and control vehicle. The Designer shall select the design vehicle and control vehicle based on Section 2.1.D.3, 
including considerations for unique characteristics of the intersection, and illustrate how turning templates for the design 
vehicle and control vehicle are applied to the intersection. 
 
The characteristics of each intersection must be considered such that the actual curb radius provided is not excessive, 
while accommodating the effective radius of a turning vehicle, which is typically larger. See Figure 2-24 regarding the 
relationship between actual curb radius and effective radius.  
 
Figure 2-24. Actual Curb Radius and Effective Radius.  
Source: Modified from San Francisco "Better Streets Plan" 

  

 
R 1 

R 1 = Actual C urb R adius 
R 2 = Effective R adius 
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On roadways where parking, bike lanes, or shoulders are provided, small actual curb radii are capable of 
accommodating the effective turning radius of the design vehicle. Table 2-20 presents minimum radii for these 
conditions where intersections meet at a 90-degree angle without adjacent roadway curvature. Where the curb is 
provided immediately adjacent to the through travel lane on either roadway, or where curb extensions are provided at 
an intersection, larger radii, additional pavement, and/or a truck apron will typically be required to accommodate the 
design and control vehicles.  The designer must evaluate if curb extensions with larger radii provide the best overall 
design to accommodate all users of the intersection, with safety for pedestrians and bicyclists as the central focus.  

 
TABLE 2-20 

MINIMUM CURB RADIUS FOR INTERSECTION 
Note: This table must be used in conjunction with technical analysis; 

refer to text in this section for critical guidance on intersection curb radius design 
 

Receiving Roadway Street Type* Radius 
(feet) 

Design Vehicle Control Vehicle 

    
Neighborhood Yield Street 
Rural Development Street 

Alley 
15 P BUS-40 

    
Boulevard with Parking  

Neighborhood Connector with Parking  
Neighborhood Street 1 with Parking 

Country Road 
15 SU-40 Refer to Table 2-2 

    
Town Center Connector with Parking 

Town Center Street with Parking 
Neighborhood Street 2 with Parking 

20 SU-40 Refer to Table 2-2 

    
Industrial Street 50 WB-62 N/A 

    
Parkway* Consult DPW WB-62 N/A 

    
Boulevard no Parking 

Town Center Connector no Parking 
Town Center Street no Parking 

Neighborhood Connector no Parking 
Neighborhood Street 1 no Parking 
Neighborhood Street 2 no Parking 

Evaluation 
Required SU-40 Refer to Table 2-2 

* Note: Consult DPW for criteria when a Parkway is either the receiving or departing roadway 
 
The above radii are based on a 90-degree turning angle and the actual angle and curvatures proposed must be 
evaluated using turning templates or standard industry software for all intersections and submitted to the County for 
review. The designer should typically use a 10 mph turning speed for passenger vehicles and a 5 mph turning speed 
for all other vehicles for the turning template analysis at intersections. 
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The design vehicle must be expected to stay within their intended origin and receiving lanes when making turns on all 
roadways, although the design vehicle may use shoulders, pavement widening strips, or tapered pavement to access 
the receiving lane without crossing the receiving roadway’s centerline. Some vehicles turning from higher classification 
roads onto Neighborhood Yield Streets, Alleys, or Rural Residential Streets, may find it difficult to stay in the appropriate 
lane without crossing the centerline, due to the relatively narrow residential road standards. However, the design must 
ensure that these vehicles, up to and including the size of the control vehicle, can stay within the intended driving 
surface, including paved areas and truck aprons as appropriate. It is expected that the driver will use caution when 
making these maneuvers and wait until there is a sufficient gap in motor vehicle traffic to safely negotiate the turn. 
 
Curbing shall be provided at intersections in which the design vehicle must encroach upon adjacent lanes when making 
turning maneuvers. 
 
In some instances, intersections shall be required to flare the pavement width for a short distance in order to allow the 
design vehicle to make the turn and stay on the pavement. Alternately, the intersection may feature a truck apron to 
accommodate infrequent larger vehicle turning movements provided that the apron does not overlap with a designated 
pedestrian or bicycle path. The designer shall demonstrate that there is sufficient pavement width where encroachment 
into adjacent lanes occur. Roadways with classifications of minor collector and above should have sufficient pavement 
width to prevent encroachment of the design vehicle into adjacent lanes. However, the control vehicle will be permitted 
to use the entire pavement area of the receiving roadway provided that sufficient intersection sight distance is available. 
Recessing stop bar placement may be evaluated where encroachment into the opposing lane would regularly need to 
occur across the centerline at a stop-controlled intersection, but caution should be used to ensure that sight distance 
is adequate for the type of intersection control.       
 
When the receiving roadway has two or more lanes in the receiving direction and an acceleration lane is not provided, 
the full width of the roadway may be assumed to be available to vehicles making the turning movement. Passenger 
vehicles shall be accommodated turning from the right-most lane into the right-most lane. 
 
For intersections or portions of intersections that do not have curb, the design of the location of the edge of pavement 
shall follow the same procedures as the design of curb as described in this section. 

 
5. Intersection Sight Distance 

 
The sight distance required at intersections is presented in Section 2.1.E.3. 
 

6. Auxiliary Lanes 
 
Auxiliary lanes at intersections are used to increase motor vehicle capacity and safety by allowing speed change and 
vehicular storage outside of the through travel lanes. Auxiliary lanes should be minimized to the extent possible, as 
they result in wider streets with faster motor vehicle traffic, leading to conditions that are less comfortable for people 
walking, bicycling, and accessing transit vehicles. However, they are appropriate when the safety of all users of the 
street is improved by their use, or when an intersection would otherwise have unacceptable operations and safety 
can be adequately provided for all modes. 
 
When an auxiliary lane is provided, it should not interrupt the provision of bicycle accommodation through the 
intersection. A combined right turn/bike lane, detailed in Section 2.4.G.3, should be utilized in locations where there is 
not sufficient space to maintain a full width on-road bike lane and right-turning lane. 
 
a. Auxiliary Lane Types 
 

There are several types of auxiliary lanes: 
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1) Left-turn lanes.  
 

Left turn lanes at intersections provide a space for motor vehicle deceleration, provide storage outside of 
through traffic, and reduce rear-end exposure while providing a comfortable means for making a left turn. 
They can provide space for bicyclists using the roadway to wait to make a left turn, reducing their exposure in 
the through lane; also, they can avoid situations where through motor vehicle traffic may otherwise choose to 
cross to the right into a bicycle lane or onto a shoulder to move around a vehicle waiting to turn left. On street 
types with medians, left turn lanes may be provided by reducing the width of raised median; however, left turn 
lanes may not be necessary to turn from a low-volume street onto another low-volume street.  

 
2) Right-turn lanes on signal or stop condition approaches 

 
Similar to left turn lanes, right turn lanes can allow motor vehicle deceleration outside of the through travel 
lane and can allow storage of right turning vehicles when the right turn lane has independent signal control, 
such as when a shared use path may delay a green indication for right turning vehicles while the through 
movement has a green signal indication concurrent with the shared use path crossing. Right turn lanes must 
provide for bicycle accommodation through the intersection, as applicable, in accordance with section 2.4.G. 
Right turn lanes should only be provided where necessary to provide acceptable intersection operations. 

 
3) Right-turn lanes on free-flow approaches 

 
These lanes provide the ability for vehicles to decelerate outside of the through travel lane to make a turn 
where the turning traffic has vehicular right-of-way, such as a turn from the major street where the minor street 
has stop control. Thus, storage in the right turn lane is only necessary if right turning vehicles are expected to 
frequently encounter a pedestrian or bicyclist using the crosswalk across the receiving street. Right turn lanes 
on free flow approaches are generally not necessary on roadways with a design speed less than 40 mph and 
should only be provided where necessary to provide minimum acceptable safety and operation of through 
traffic. 

 
4) Acceleration lanes 

 
Auxiliary acceleration lanes departing intersections are not recommended. Acceleration lanes provide the 
ability for vehicles to accelerate outside of the through traffic lanes on a street, such that motor vehicle traffic 
can merge into through lanes at or near the operating speed of the through street. Few Howard County streets 
would benefit from the provision of acceleration lanes, and they must be designed carefully to consider safety 
and operations of all modal users of the street. The use of acceleration lanes shall only be approved by the 
Department of Public Works when determined to be warranted by a traffic study. 

 
5) Weave lanes 

 
When the acceleration lane from one intersection continues to the turn lane for the subsequent intersection, 
a weave lane is created.  As with acceleration lanes, weave lanes are not recommended and are expected to 
be rare on Howard County streets; their use shall be approved by the Department of Public Works when 
determined to be warranted by a traffic study. 
 

b. Auxiliary Lane Requirements 
 

Auxiliary lanes shall be considered under any of the following conditions while balancing the safety needs of all 
users of the street: 

 
1) The design speed of a new or retrofit street, operating speed of an existing street, is 40 mph or more and 

vehicles waiting to turn left or right would pose a hazard to through traffic. Either a channelized additional lane 
or a lane within a raised protective median may be required. 
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2) Where a large number of passengers load or unload from passenger cars. 
 
3) Where a Traffic Study has determined that an auxiliary lane is required. 
 
4) For warrants for auxiliary lanes at driveways, see Section 2.5. 

 
In any of these cases, a left- or right-turn lane may be desirable. The Department of Public Works may require 
inclusion or exclusion of an auxiliary lane based on review of the traffic analysis and needs of all users of the 
street. 

 
c. Auxiliary Lane Width 

 
Refer to the typical cross sections for the required width of median auxiliary lanes. For auxiliary lanes not shown 
on the typical sections, auxiliary lane widths shall match the width of the adjacent through travel lane. In closed 
sections, this width shall be measured to flowline. 

 
d. Auxiliary Lane Length 
 

If provided, the minimum length for acceleration lanes shall be in accordance with “Green Book” Table 10-4, 
Minimum Acceleration Lengths for Entrance Terminals with Flat Grades of Two Percent or Less.  

 
The length of a right turn lane or left turn lane is composed of three parts: entering taper, deceleration lane and 
storage length. The total length should be the sum of those three lengths.  

 
1) Turn Lane Taper and Deceleration Lengths 

 
The combined length of the entering taper and deceleration lane shall be as shown in Table 2-21. 

 
TABLE 2-21 

LANE CHANGE AND DECELERATION DISTANCES 
(Note: Storage Length Not Included and Must Be Added) 

 
Design  Lane Change 
Speed  and Deceleration   
(mph)  Distance   
   (ft) 

 
25  105    
30  150   
35  205    
40  265   
45  340    
50  415    
55  505   
60  600   

 
Reference: “Green Book” Table 9-20, Desirable Lane Change and Deceleration Distances (Ref. 1). 

 
 

On closed sections, the taper of an auxiliary lane shall be consistent with AASHTO. The taper shall consist of 
reverse symmetrical curves and be approximately the length required by AASHTO. The initial speed of 
acceleration lanes and the final speed of deceleration lanes shall be 15 mph if the vehicle will encounter a 
“free flow” condition – although the actual turning speed at the intersection shall follow guidance in Section 
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2.4.B.4. Initial deceleration or final acceleration commonly occurs in the through lane, allowing use of Table 
2-21. 

 
2) Turn Lane Storage Lengths 

 
The minimum length of the portion of the left turn lane or right turn lane required for storage depends upon 
motor vehicle traffic volumes, type of vehicles, and signalization. To be fully effective, the turning lane must 
be sufficiently long to assure that vehicles in it do not block the through lanes. At signalized intersections, a 
line of stored through vehicles should not block its entrance. The length shall be consistent with the traffic 
study evaluation. 
 
At unsignalized intersections, where turning traffic cannot make a free turn, the length of storage in right-
turning lanes shall be sufficient to accommodate the average number of vehicles arriving during a two-minute 
period within the design hour, and the length of storage in left-turning lanes shall be sufficient to accommodate 
the average number of vehicles arriving in a 5-minute period within the design hour. 
 
At signalized intersections, the minimum length of storage of right-turning lanes shall be that required to 
accommodate the average number of turning vehicles arriving per cycle and the minimum length of storage 
of left-turning lanes shall be that required to accommodate twice the average number of turning vehicles 
arriving per cycle. In the absence of definite knowledge of the cycle length, it shall be assumed to be 75 
seconds. 
 
Also, at signalized intersections, to ensure that the entrance of an auxiliary lane is not blocked by stopped 
through vehicles, the length required to store 1.5 times the average number of through vehicles arriving per 
cycle shall be determined, and if it is greater than the length of auxiliary lane otherwise required, it should be 
used as the minimum length. The taper shall be in addition to this length requirement. 
 
The results of a detailed queue analysis may be substituted for the above length requirements. 
 
The length required to store each passenger car is 20 feet and each truck and bus 50 feet. Traffic volumes 
shall be determined by methods contained in Chapter 5. 

 
7. Turning Roadways 

 
The main controls on the design of turning roadways (connecting roadways for traffic turning between two intersection 
legs) are radius of the inside edge of pavement and width of roadway. The relationship between roadway width, 
curvature and design vehicles is specified in “Green Book” Table 3-27, Design Widths of Pavements for Turning 
Roadways (Ref. 1). 
 
Widths of turning roadways shall be based on Green Book Table 3-27 in accordance with the following: 
 
1.  Traffic condition B shall normally govern design. 
2.  Case 1 may be used to determine the width of turning roadway only where the island formed by the roadway is 

less than 25 feet long. 
 
The minimum sight distance on turning roadways shall be equal to the stopping sight distance. 
 
The length of crest and sag vertical curves needed to satisfy this sight distance requirement shall be in accordance 
with Section 2.3. 
 

8. Median Lanes and Openings 
 
A median lane is a left-turning auxiliary lane located within the median, and the determination of its need, as well as its 
geometry, such as length and width, shall be as for any auxiliary lane. 
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Where the turning volume is sufficiently high, as determined by a level of service analysis, queue analysis, and if the 
median width is large enough, two left-turn lanes may be provided, each being the width of a normal turning lane. The 
receiving leg of the double left-turn shall be sufficiently wide to receive the two turning lanes of traffic without undue 
hazard. This width is dependent upon type of turning vehicles and angle of the turn. 
 
Though median openings should usually be provided at intersections with cross streets and major traffic generators, 
such factors as close intersection spacing or long left-turn lanes may make this infeasible. An analysis of the projected 
traffic volumes and the street network shall be conducted to determine the recommended location of median openings. 
 
The design of the median opening is based on the path of the design vehicle performing a minimum left turn at 10 to 
15 mph. Should the volume and type of vehicles performing the left turn movement require a higher speed than the 
minimum, the design should be made to use the radius of turn based on the appropriate speed.  
 
The median opening design should be checked to assure that opposing left turns can be made without conflict. 
 
A semicircular end shall be used on all median islands 6 feet or less in width. 
 
For widths greater than 6 feet, a bullet nose shape, as shown in Green Book Figure 9-43, Above-Minimum Design of 
Median Openings (Typical Bullet Nose Ends), shall be used. 
 
The ends of median islands shall be depressed to 2 inches above the pavement using the MDOT SHA details and 
shall have a radius equal to M x 15, where M is the median width. In no case shall the length of the median opening 
be less than the cross-street width plus 8 feet. 
 

9. Traffic Islands 
 
Traffic islands are most commonly used where right turn lanes are channelized to facilitate free flow of right turns. The 
high speed of these turning movements is not compatible with the safety and comfort of people walking and bicycling. 
For that reason, provision of channelized right turn lanes with traffic islands is discouraged and when provided, design 
should encourage low motor vehicle speeds. Before a channelized right turn lane is proposed, alternative 
configurations must be assessed to demonstrate why channelization is preferable to an unchannelized right turn. 
 
Where channelized right turn lanes are needed, such as where there are acute angles between intersection legs, a 
number of treatments should be used to foster the safety and comfort of people walking and bicycling across the right 
turn lane. 
 
• The geometry of the channelized right turn lane should be evaluated to create a tighter angle of traffic at the 

intersection of the receiving street such that vehicles will be more perpendicular to the receiving street from within 
the channelized lane. This configuration reduces the speed of turning motor vehicles and makes it easier for drivers 
of those vehicles to see other users in their path. An example of a lower angle channelized right turn lane is 
provided in Figure 2-25, but site constraints may require alternate geometry. The proposed geometry must be 
designed in the context of the various intersection elements, such as signal pole placement, appropriate pedestrian 
refuge space, location of utility poles, and placement of regulatory signs, as well as in the context of the surrounding 
environment.  
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Figure 2-25. Lower Angle Channelized Right Turn Lane Configuration. 

 
Source: Institute of Transportation Engineers 
 

• The lane should be as narrow as possible to accommodate the design vehicle for the lower classification roadway 
at the intersection. The preferred width of pavement is 11 feet, but the designer is required to verify that the design 
vehicle can be accommodated within the specific geometry proposed for the lane. To accommodate larger 
vehicles, truck aprons as described in Section 2.2.E.10 may be used. In most cases, a crosswalk will be provided 
across the channelized turn lane with its initial construction, or should be planned for as a future condition. If a 
crosswalk is to be provided across the lane upon initial construction or in the future, the design vehicle and control 
vehicle shall be accommodated within the channelized turn lane from the beginning of the channelized turn lane 
to, at a minimum, the location of the crosswalk such that the design vehicle and control vehicle can remain within 
the pavement at the location of the pedestrian crossing. A standard curb and gutter shall be provided, at a 
minimum, along this portion of the channelized lane. Beyond the crosswalk, a mountable truck apron can be 
provided as shown in Figure 2-26 to accommodate the control vehicle on one or either side of the lane provided 
that there is clear delineation between the apron area and areas reserved for pedestrian and bicycle use. This 
delineation shall be provided by, at a minimum, a standard curb and gutter at the outside of the truck apron; a 
buffer between sidewalk and the apron is recommended. 
 
Figure 2-26. Potential Truck Apron Location for Channelized Right Turn Lanes 
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• Sidewalk or shared use path passage through the island shall comply with ADA accessibility requirements.  
 

Additional considerations for traffic islands are as follows. 
 
• All islands with an area of at least 75 square feet shall be raised and bounded by a standard curb or combination 

curb and gutter. Islands with areas less than 75 square feet are not recommended. If the geometry of the 
intersection requires the use of such a small island, it shall have a normal pavement section and be demarcated 
by pavement markings. 
 

• Divisional islands, which are islands separating opposing traffic flows within the intersection area, shall be a 
minimum of 4 feet wide. The offset from the edge of travel lane to the approach nose shall be at least 3 feet. 
 

• The approach noses of traffic islands shall be depressed to 2 inches above the pavement. 
 

• On islands adjacent to turning roadways, the approach nose shall be offset at least 4 feet from the edge of the 
adjacent through lane and a minimum of 2 feet from the edge of the turning roadway. 
 

• The nose radii of triangular islands shall be 2 feet, except the right-angle corner, which shall have a 5-foot radius. 
The approach nose of divisional islands shall have a 1-foot radius, offset as discussed above. The end of a 
divisional island shall be in accordance with median openings. 
 

• All divisional islands, six feet or less in width, as well as triangular islands of less than approximately 150 square 
feet, shall be paved or planted with low maintenance landscaping materials, provided that the ultimate height does 
not conflict with line of sight and ultimate spread does not conflict with gutter drainage. 
 

• Divisional islands wider than 6 feet, and triangular islands greater than 150 square feet in area shall be seeded 
and mulched or sidewalks shall be included where directed by the Department of Planning and Zoning or deemed 
necessary for a safe pedestrian crossing by the Department of Public Works. 

 
10. Intersection Sight Distance 

Requirements for Intersection Sight Distance evaluation are presented in Section 2.1.E.3 
 

11. Intersection Vertical Alignment 
 
Typical section pavement slopes of the street with the higher functional classification shall be carried through the 
intersection without deviation. The pavement slopes of the street with the lower classification shall be warped to meet 
the pavement edge of the through street. Where two streets of the same classification intersect, they shall be connected 
by transitioning both streets. 
 
As discussed above, one of the intersecting streets shall be determined to be the more important and its grade carried 
through the intersection without interruption. The grade of the other street as it descends to the through street shall be 
considered a landing grade. Landing grade shall meet the criteria in Table 2-22. However, where possible, it is 
preferable that the landing grade provide a 2% cross slope through the marked or unmarked crosswalk area of the 
intersection. 
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TABLE 2-22 
MAXIMUM INTERSECTION LANDING GRADES AND DISTANCES 

 
Functional   Maximum Landing  Distance From 
Classification   Grade    Intersection* 

 
Arterial    +3.0%    200’ 
Collector    +3.0%    175’ 
Local, Cul-de-sacs  +4.0%    40’** 

 
*Distance measured from pavement edge of intersection roadway to the PVC of the vertical curve 
**No landing grade is required if the tangent is not greater than 4% 

 
The vertical alignment of streets intersecting with State Highways is discussed in Section 2.4.K. 
 

C. Roundabouts 
 
Roundabouts are circular intersections with specific design and traffic control features. These features include yield control 
of all entering traffic, channelized approaches, and appropriate geometric curvature to ensure that travel speeds on the 
circulatory roadway are typically low. Parking is prohibited within the roundabout and on its approaches. The center island 
of a traditional roundabout features a mountable truck apron and a raised island in the center of the roundabout that is not 
traversed by vehicular traffic. 
 
Figure 2-27. Roundabout. 

 
Source: Howard County 
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Mini-roundabouts have many of the same characteristics of traditional roundabouts, except that they have a smaller size 
and more compact geometry. Due to the compact geometry, the entire center island of a mini-roundabout is a mountable 
truck apron, as the control vehicle will need to traverse the island to make a left turn. Mini-roundabouts are single-lane 
roundabouts that are typically installed on roads with design speeds of 30 mph or less and are not suitable for areas with 
high volumes of trucks.  
 
Figure 2-28. Mini-Roundabout. 

 
Source: Howard County 
 
The advantages of a properly located and designed roundabout over other intersection traffic control devices include: 
 
• Improved intersection operation – roundabouts can accommodate higher left-turn volumes than other intersection 

control devices. 

• Lower crash rates and crash severity – roundabouts reduce the number of traffic conflict points and vehicle speeds 
and provide a clearer indication of the driver’s right-of-way compared to other intersection traffic control. 

 
• Improved aesthetics – roundabouts provide an opportunity to improve the aesthetics of an intersection with landscaping 

in connection with community enhancement projects.  
 
It is important to distinguish that these distinct features of a roundabout are not applicable to other circular intersections, 
such as rotaries and neighborhood traffic circles.  
 
Curb shall be used on all roundabouts for purposes of channelization, regardless if the approaching intersecting streets are 
curbed.  
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For both traditional roundabouts and mini-roundabouts, an examination of pedestrian and bicycle accommodation is critical; 
pedestrian and bicycle pathways within roundabouts should be clearly defined and crossing measures should be enhanced 
to encourage motorists to yield the right of way. For streets which feature on-road bicycle accommodation, bicyclists should 
have the option to traverse the circulatory road of the roundabout, or to bypass the roundabout via an off-road bicycle or 
shared use facility, through a bicycle transition to the shared use facility (See Section 2.2.D.3) on all approach and departure 
legs of the roundabout. However, bicyclists can ride in the roadway with motor vehicle traffic to traverse the roundabout if 
they prefer. For more information on the design of roundabouts to accommodate bicycle facilities, refer to the AASHTO 
“Guide for the Development of Bicycle Facilities” (Ref. 7). 
In areas with sidewalks, roundabouts must be designed accommodate the needs of pedestrians with visual disabilities, 
since typical audial cues of vehicles stopping and starting are not as clear where vehicles yield as opposed to stopping. 
Thus, the orientation of ramps crossing the roadway is especially critical to guide pedestrians across the vehicular lanes. 
Where a splitter island can be introduced on the roundabout approaches, it should be designed to provide a pedestrian 
refuge, and walkway edges should be well defined. Pavement markings for the crosswalk shall be provided in accordance 
with Section 2.4.E.1 and Lighting shall be provided in accordance with Section 2.7. 
 
All roundabout studies and design shall be conducted in conformance with MDOT SHA’s “Roundabout Design Guidelines” 
and the NCHRP Report 672 “Roundabouts: An Informational Guide Second Edition,” or latest editions (Ref. 20, Ref. 16). 

 
D. Alternative Intersection Types 
 

Evaluation of alternative traffic control devices (e.g., turn restrictions, channelized left-turn “Florida-T”/half signals, 
continuous flow intersections) shall be conducted only at the discretion and under the direction of the Howard County 
Department of Public Works. FHWA’s “Intersection Control Evaluation (ICE)” tool shall be used to evaluate alternative 
intersection types (Ref. 21). 

 
E. Pedestrian Design Elements at Intersections and Midblock Locations 
 

Intersections frequently provide the greatest number of potential conflict points between pedestrians and motorists. This 
section addresses crossings both at controlled and uncontrolled intersections and at midblock locations. 
 
1. Crosswalks 

 
Crosswalks exist at many locations in the County whether they are marked or not. According to the Code of Maryland, 
Title 21, Section 101, Crosswalk means that part of a roadway that is: 

1) Within the prolongation or connection of the lateral lines of sidewalks at any place where two or more roadways 
of any type meet or join, measured from the curbs or, in the absence of curbs, from the edges of the roadway; 

2) Within the prolongation or connection of the lateral lines of a bicycle way where a bicycle way and a roadway 
of any type meet or join, measured from the curbs or, in the absence of curbs, from the edges of the roadway; 
or 

3) Distinctly indicated for pedestrian crossing by lines or other markings. 
 

Through consultation with the Department of Public Works, providing a marked crosswalk is appropriate in a variety of 
locations, including at signalized intersections, at crossings along designated school walking routes, or at non-
signalized crossing locations where the amount of pedestrian/motor vehicle traffic and the configuration of the area 
make the use of a marked crosswalk desirable for directing pedestrians to safely cross the street.  However, marking 
of all crosswalks is not required by State Law, and marking of crosswalks is not always appropriate.   When crosswalks 
are marked, a ladder style crossing shall be used as illustrated in Figure 2-29. These markings consist of two elements. 
Transverse markings include two parallel stripes 12 inches wide parallel to the direction of walking travel delineating 
the outside of the crosswalk. Parallel markings are 2-foot-wide stripes placed 2 feet apart parallel to the direction of 
motor vehicle travel.  
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Figure 2-29. Ladder crosswalk. 

 
Source: Howard County 
 
Crosswalk width shall be 8 feet from outside edge to outside edge, or the width of the sidewalk or shared use path to 
which it connects, whichever is greater. The inner edges of the crosswalk edgelines must encompass the entire 
depressed curb section of the accessible ramp. Crosswalk markings shall be white permanent preformed thermoplastic 
pavement markings to allow for good visibility in a variety of conditions. Alternate crosswalk surface treatments such 
as brick pavers or stamped concrete must be approved by the Department of Public Works, and, the alternative material 
must be bounded by two 12-inch white permanent preformed thermoplastic pavement marking edge lines. Any 
alternatives to the standard ladder crosswalk shall be considered through the Exceptions process. The MdMUTCD 
provides additional guidance on crosswalks, including placement of signs at and in advance of crosswalks. 
 
See Section 2.4.B.9 for information on “daylighting,” or setting back on-street parking from crosswalks to enhance 
visibility. 

 
2. Curb ramps 
 

When designing the geometric layout of curb ramps at an intersection, the designer must consider the presence of 
existing or funded sidewalks and shared use paths. Each ramp and crossing to be provided must have a clear 
destination. The designer must also reference applicable bicycle, pedestrian, and corridor master plans and develop a 
layout that does not preclude development of future ramps or crosswalks to accommodate future needs. 
Accommodation shall be made for all required pedestrian movements at each intersection by providing an accessible 
route. At low volume intersections where the higher classification roadway is uncontrolled, reasonable pedestrian 
accommodation with little or no inconvenience to pedestrians may be provided by only providing one crossing of the 
higher classification roadway.      
 
Curb ramps shall comply with ADA access requirements, including maximum (12:1) ramp slopes, 5’x5’ landing areas, 
and detectable warning surfaces; see Volume IV for details of various ramp configurations.  It is preferred that when 
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crossings are oriented across the adjacent two legs of the intersection, each corner should have two curb ramps, with 
each one pointing in each direction of travel across the adjacent leg of the intersection. 
 
Where site constraints dictate that two curb ramps per corner are not feasible, alternative designs may be considered 
using a single ramp. Examples of factors that may constrain curb ramp locations include utility poles or other features, 
drainage inlets, signal poles or cabinets, etc. For new construction or major reconstruction, these features should be 
relocated to provide the preferred curb ramp configuration. In retrofit situations, an alternative curb ramp layout may 
be needed. 
 
Curb ramps and adjacent paved areas shall be graded to avoid ponding of stormwater runoff in the path of pedestrian 
travel. 

 
3. Signalized intersections 

 
a. Crosswalk placement at signalized intersections 

 
Where sidewalks or shared use paths exist or are funded or programmed to be installed within one year, marked, 
signalized crosswalks shall be provided across all legs of signalized intersections. If a sidewalk or shared use path 
is not funded or programmed to be installed within one year, but are included in a master plan, the intersection 
layout shall be designed to accommodate the future crosswalk(s) and all related appurtenances. In cases of 
significant site constraints, absence of a pedestrian destination, or other extraordinary circumstances, elimination 
of one or more crosswalks may be considered through the Exceptions process.  
 

b. Pedestrian detection 
 
Most signalized crosswalks in the County use pedestrian pushbuttons to signal that someone is waiting to cross. 
All Howard County signalized intersections with marked crosswalks have countdown pedestrian signals (CPS). 
The Howard County standard is for pedestrian detection to be provided by accessible pedestrian signals (APS), 
which includes a pushbutton locator tone, a tactile arrow, a speech walk message, and a pedestrian education 
sign. Additional guidance on APS is provided in Sections 4E.09 through 4E.13 of the MdMUTCD. 
 
When a signal is programmed with pedestrian recall, a WALK indication will be displayed during each respective 
signal cycle without the need for a person to press a pushbutton. This improves the probability that a pedestrian 
or cyclist will arrive at the intersection with a green signal and reduces their wait times.  Pedestrian recall should 
be considered at all signalized crosswalks, especially in mixed use areas (Town Center Street, Town Center 
Connector, and Boulevard street types) and where observed or planned walking volumes are high. Where 
pedestrian recall time is less than the minimum green time for the major street, pedestrian recall should always be 
used. Use of pedestrian recall must be approved by the Department of Public Works. 
 
When signal timing is selected, strategies for reducing pedestrian wait times to cross the street will be considered 
in areas with pedestrian accommodation. 
 

c. Alternative pedestrian signals  
 

Alternative pedestrian signal phasing beyond standard pedestrian signal phasing can include leading pedestrian 
intervals.  
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A leading pedestrian interval (LPI) entails retiming the signal splits so that the pedestrian WALK signal typically 
begins 3 to 7 seconds before the motor vehicle green, although an analysis of the intersection may identify that a 
longer LPI is desirable based on crossing distances and sightlines. As the motor vehicle signal is still red, a LPI 
allows people walking across the street to establish their presence in the crosswalk before the turning vehicles 
move. LPIs reduce conflicts between pedestrians and vehicles and improve the visibility of pedestrians in the 
crosswalk.  
 
LPI phasing shall be the default for pedestrian crossings that require push button activation. If a crossing is set to 
recall, LPI phasing could cause unnecessary wait time for drivers. LPI with recall should only be used in heavy 
pedestrian areas where pedestrians are crossing at the majority of signal cycles. To manage limited resources for 
retrofitting of existing signals, adding LPIs can be prioritized using these factors: crash history, pedestrian crossing 
volumes, vulnerable populations, one-way streets and T intersections, and intersection visibility.  
 
Right turn on red restrictions can be considered in association with LPIs to better control conflicts with permissive 
right-turning vehicles. A right turn on red restriction prohibits drivers from turning right when the traffic signal is red. 
This prohibition eliminates conflicts between right-turning vehicles and people walking across the street in front of 
them. 
 
Restrictions of right turns on red is the preferred treatment where motor vehicles turn right across crosswalks. As 
noted in the County’s Complete Streets policy, “Motor vehicle speed, flow, and driver convenience shall not be 
prioritized over safety for vulnerable street users.” 

 
4. Midblock crossings 
 

Studies to evaluate midblock crossings, including potential medians, are discussed in Section 5.2.C.1.  This section 
provides geometric design guidance for those crossings.   
 
Raised center median islands can serve as a refuge for people walking or bicycling across the street. This is beneficial 
not only to reduce the exposure of people walking and bicycling to motor vehicle traffic, but to allow them to cross one 
direction of motor vehicle travel at a time. 
 
When provided, a minimum median width of 6 feet shall be provided to serve as a refuge at a midblock crossing. A 
width of 8 feet is preferred, with 10 feet to be provided for trail crossings or where bicycles with trailers may be present. 
A median island should be included wherever space permits an island with a 10 foot width. Section 2.2.E.10.c.1 
provides additional design guidance. 
 
It is preferable to maintain the walking and bicycling passage through the island at the same level as the street. Where 
the midblock crossing solely accommodates a pedestrian movement, a minimum 5 foot wide travel path shall be 
provided. Midblock crossings used by bicyclists and pedestrians should provide a minimum 10 foot wide travel path; 
where a shared use path which will use the median refuge is wider than 10 feet, it is preferred that the minimum width 
of the travel path match the corresponding shared use path width. If the width of the island allows, the passage should 
be at a 60-degree angle to the centerline of the street, directing people walking and bicycling to look toward oncoming 
motor vehicle traffic. This arrangement encourages eye contact between street users, increasing the likelihood that 
approaching drivers will stop. 
 
A minimum width of 12 feet shall be provided for each direction of travel on each side of the median, measured from 
curb face to curb face. When islands are located at or near intersections, evaluate the movements of design and control 
vehicles as described in Section 2.1.C.3. Where bicycle facilities are provided on the street but cannot be 
accommodated at the midblock crossing, consideration should be given to rerouting the bike lane outside the curb 
through a bicycle transition to the shared use facility (See Section 2.2.D.3) rather than requiring people to bicycle in 
the travel lane. Crosswalks at midblock crossings shall have pavement markings and signs. A detail for a midblock 
crossing pedestrian refuge is provided in Volume IV. 
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When a midblock crossing traverses more than one travel lane in each direction, advance markings should be provided 
to stop vehicles prior to the crosswalk such that pedestrians in the crosswalk are more visible to traffic approaching in 
the adjacent lane, as shown in Figure X-XX.   
 
Figure 2-30. Examples of Yield Lines at Unsignalized Midblock Crosswalks. 

  
Source: Maryland Manual on Uniform Traffic Control Devices (2009) 
 
The visibility of midblock crossings can be improved by providing signalization in accordance with FHWA’s “Guide for 
Improving Pedestrian Safety at Uncontrolled Crossing Locations” (Ref. 22). 
 
Crosswalk illumination shall be provided at all midblock or uncontrolled approach crosswalks as specified in Section 
2.7, Street Lighting. 
 

5. Uncontrolled crossings 
 

As noted in Section 2.4.E.1, crosswalks exist at any intersections where sidewalks or shared use paths are present. 
Where there is no traffic control device (signal or STOP) sign across the main street, these crosswalks are considered 
uncontrolled crossings. Even if no crosswalk markings are present, a legal crosswalk exists, so the Designer must take 
steps to maximize the safety of people walking or bicycling across the street in these circumstances. 
 
Depending on motor vehicle volumes, crossing volumes, speed, and site conditions, simple provision of crosswalk 
markings at an uncontrolled crossing may not result in motor vehicle drivers reliably stopping for people crossing the 
street, even though they are legally required to do so. The need for traffic control such as markings, signs, or hazard 
identification beacons (HIBs) shall be analyzed using the method in FHWA’s “Guide for Improving Safety at 
Uncontrolled Crossing Locations” (2018) (Ref. 22). A traffic study may be performed to determine whether a full traffic 
signal may be warranted per MdMUTCD Chapter 4C.  
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6. Geometric design treatments 
 

Many of the speed management measures described in Section 2.2.D.10 also provide benefits for people walking 
across the street at intersections. These treatments include raised center median islands, curb extensions, speed 
hump/raised crosswalks, and raised intersections. Mountable truck aprons referenced in Sections 2.2.D.10 and 2.4.B.7 
are also beneficial to people walking, as they can reduce the speeds of turning motor vehicles; however, truck aprons 
are required to remain outside the defined path of travel of pedestrians and bicyclists such that the area of the truck 
apron is clearly reserved for the exclusive use of large vehicles.  
 
At certain unsignalized intersections, design of a raised crosswalk across the low-volume minor leg of the intersection 
may be appropriate for certain street types.  In this situation, the grade of the sidewalk, separated bike lane, or shared 
use path remains continuous across the raised crosswalk, with the profile of the minor leg of the roadway rising to meet 
the crosswalk elevations. This treatment may be desirable in mixed-use districts along sidewalks, shared use paths, 
and separated bike lanes where pedestrian and bicycle activity is expected to be frequent; for instance, where an Alley 
intersects a Town Center Street, Town Center Connector, or Boulevard; or, where a shared-use path crosses 
commercial driveways or low-volume streets. The motor vehicle speeds on the major roadway should be considered 
when evaluating use of a raised crosswalk to consider additional time that may be needed for a vehicle departing the 
minor leg of the intersection to maneuver into the major roadway, and additional time that a vehicle turning left from 
the major street across the raised crosswalk may require to make the maneuver as it slows to cross the raised 
crosswalk.  Raised crosswalks should only be installed where the approach to the intersection on the minor street is 
relatively flat.  Profile considerations for the raised crosswalk can be found in Section 2.5.H and design must consider 
provisions to provide positive drainage on both sides of the raised crosswalk. 
 
Another geometric design treatment that can reduce the speeds of left-turning motor vehicles is centerline hardening. 
As shown in Figure 2-31, centerline hardening consists of a low mountable curb along the center of a street on an 
intersection approach. Functioning much the same way as a truck apron, centerline hardening requires turning 
passenger cars and other smaller vehicles to make a relatively sharp turn to avoid passing over the curb, thereby 
reducing turning speeds. Larger vehicles may pass directly over the curb.  
 
Centerline hardening may be considered in areas where a high number of conflicts/crashes occur between left-turning 
motor vehicles and people walking across the street. 

 
Figure 2-31. Centerline Hardening. 

 
Source: Modified from the Insurance Institute for Highway Safety 
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F. Shared Use Paths at Intersections 
 

Refer to Section 2.4.G.2, Two-Way Separated Bike Lanes for guidance on shared use paths at intersections. Additional 
guidance is provided in the AASHTO “Bike Guide" (Ref. 7). 
 
Guidance on geometric design treatments at intersections, including raised crosswalks, is provided in Section 2.4.E.6. 
 
For guidance on shared use path crossings midblock, see Section 2.4.E.3.d.  
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G. Bicycle Facilities at Intersections 
 

The primary principle for design of bicycle facilities at intersections is to minimize the exposure of people bicycling to motor 
vehicle traffic. Figure 2-32 illustrates a variety of intersection types and their relative safety and comfort for people bicycling. 
 
Figure 2-32. Comparison of Bicyclist Comfort and Safety at Intersections. 

 
Source: “Separated Bike Lane Planning and Design Guide, Chapter 4 Intersection Design” Massachusetts Department of 
Transportation (Ref. 23) 
 
Bicycle accommodation should not be interrupted by intersections. The Designer is referred to the FHWA “Bikeway 
Selection Guide” and NACTO’s “Don’t Give Up at the Intersection” for specific intersection considerations (Ref. 11, Ref. 
24). The following guidance for intersection treatments for each of the bicycle facility types described in Section 2.2.D.1 is 
quoted from the “Bikeway Selection Guide.” 
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1. One-Way Separated Bike Lanes 
 
Intersection designs should promote visibility of bicyclists and raise awareness of potential conflicts. The provision of 
sufficient sight distance is particularly important at locations where the on-street parking is located between the bike 
lane and travel lane. One-way separated bike lanes may transition to shared lanes, bike lanes, mixing zones, or 
protected intersections.  
 
Intersection approaches with mixing zones require motorists to yield to bicyclists before entering or crossing the bike 
lane. This clarity can be further enhanced with bicycle lane extensions through the intersections, green colored 
pavement, and regulatory signs. Research shows protected intersections have fewer conflicts and are therefore 
preferable. 
 
Design transitions to be clear to bicyclists and motorists. 
 

2. Two-Way Separated Bike Lanes 
 
Care should be taken at intersections and driveways which intersect two-way separated bike lanes and shared use 
paths that run parallel to the street due to the two-way operation of bicycles in these locations. Crash patterns 
consistently show contra-flow movement of bicyclists are a main factor in crashes due to motorists failing to yield or 
look for approaching bicyclists. Where two-way separated bike lanes are implemented on one-way streets, siting these 
facilities to the right of automobile lanes has resulted in safer intersections for bicyclists by reducing conflicts. All 
intersections should be designed with protected intersections due to the two-way operation; transitions to other bikeway 
types should occur after the intersection. 
 
To mitigate these conflicts, research suggests the following potential solutions: 

 
• The application of separate phases at signals with high volumes of turning motorists 

 
• Slow turning drivers with reduced corner radii or raised crossings 

 
• Improve sight lines 

 
• Raise awareness with marked crossings and regulatory signs 
 
For more information, see the FHWA “Separated Bike Lane Planning and Design Guide” (Ref. 13). 
 

3. Buffered Bike Lanes and Conventional Bike Lanes 
 
Intersection approaches with bike lanes require motorists to yield to bicyclists within the bike lane before entering or 
crossing the bike lane. This clarity can be further enhanced with bicycle lane extensions through the intersections, 
green colored pavement, and regulatory signs. Bike lanes may also transition to shared lanes or one-way separated 
bike lanes.  
 
Additional details about bike lane treatment through intersections is provided below. 
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a. Through bike lanes 
 

Through bike lanes, also known as pocket lanes, are marked bike lanes that provide the bicyclist with guidance 
on how to position themselves to avoid conflicts with turning vehicles at an intersection. They also alert motorists 
to the presence of bicycle traffic. Through bike lanes are most commonly placed to the left of right turn lanes.  
 
Design guidance for through bike lanes is provided by the AASHTO “Bike Guide” and the NACTO “Urban Bikeway 
Design Guide” (Ref. 7, Ref. 12). 
 
Figure 2-33. Through bike lane diagram. 

 
Source: AASHTO “Bike Guide” (Ref. 7) 
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b. Combined bike lane/turn lane 
 

A combined bike lane/turn lane can be used at intersection approaches where there is not sufficient space to 
maintain a through bike lane adjacent to the turning lane. This treatment “places a suggested bike lane within the 
inside portion of a dedicated motor vehicle turn lane.” A conventional bicycle marking with a dashed line, as shown 
in Figure 2-34, is used to delineate space for the cyclist and the motorist and indicate the intended path for through 
bicyclists. It also makes clear to both the bicyclist and the motorist that whoever arrives first has the right of way. 

 
The minimum width for the bicycle area is 4 feet. The bicycle area should be marked with MUTCD 9C-3B, 
“helmeted bicycle symbol” with the arrow as the bike lane marking. The width of the combined lane, not including 
gutter, should be a minimum of 10.5 feet and a maximum of 14 feet. If 15 feet is available for the right turn only 
lane, then a full bicycle through lane can be accommodated. If 10.5 feet cannot be provided, use of a narrower 
lane with modified symbol dimensions can be used with the approval of the Department of Public Works. 

 
Figure 2-34. Combined Bike Lane/Turn Lane. 

 
Source: NACTO “Urban Bikeway Design Guide” (Ref. 12) 
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c. Bicycle box 
 

Paired with a bike lane, a bicycle box is designed to provide bicyclists with a way to get ahead of queuing motor 
vehicle traffic at a signalized intersection during the red signal phase. The bicycle box is a designated space at 
the head of the traffic lane. According to the Interim Approval for Optional Use of an Intersection Bicycle Box (IA-
18) from the FHWA (Ref. 25), bicycle boxes provide numerous operational benefits including: 
 

• Reduction in the number of conflicts between bicyclists and turning drivers at the study intersections 
• Reductions in the number of avoidance maneuvers by both bicyclists and motorists 
• Reductions in the number of bicycle and motor vehicles encroaching into pedestrian crosswalks when 

stopped at an intersection 
 
It should be noted that use of treatments which have a FHWA Interim Approval require state and federal approval. 
In order to use the bicycle box, approval should be obtained through MDOT SHA according to Section 1A.10 of 
the MdMUTCD (Ref. 10). 

 
Design guidance for bicycle boxes is provided by the “Interim Approval,” the FHWA “Separated Bike Lane Planning 
and Design Guide,” and the NACTO “Urban Bikeway Design Guide” (Ref. 25, Ref. 13, Ref. 12).  

 
 

Figure 2-35. Bicycle Box diagram. 

 
Source: FHWA Interim Approval for Optional Use of an Intersection Bicycle Box (IA-18)  
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d. Two-stage turn queue boxes 
 
A two-stage turn queue box provides bicyclists a safe way to make a left turn at a multi-lane signalized intersection. 
It is a designated area for bicyclists to queue to turn that is located outside the path of motor vehicle traffic and 
through bicyclists. To use a two-stage turn queue box, a bicyclists would proceed on a green signal indication to 
the box on the right side of the travel lane, turn left within the box, and wait for a green signal to cross the street, 
completing the left turn in two stages.  
 
It should be noted that use of treatments which have a FHWA Interim Approval require state and federal approval. 
In order to use the two-stage turn queue box, approval should be obtained through MDOT SHA according to 
Section 1A.10 of the MdMUTCD (Ref. 10). 
 
Design guidance for bicycle boxes is provided by the “Interim Approval for Optional Use of Two-Stage Bicycle Turn 
Boxes (IA-20)” and the NACTO “Urban Bikeway Design Guide” (Ref. 26, Ref. 12). 
 

 
Figure 2-36. Two-stage turn queue box diagram. 

 
Source: FHWA Interim Approval for Optional Use of Two-Stage Bicycle Turn Boxes (IA-20) (Ref. 26) 
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e. Side street crossings 
 

Bicycle lane extensions and/or green colored pavement shall be used to extend bike lane markings across side 
streets. Bike lane markings across side streets will be conspicuous by continuing as dashed lines across the side 
street. An example is shown in Figure 2-37. 

 
Figure 2-37. Bike Lane Markings Across Side Streets. 

 
Source: “Small Town and Rural Multimodal Networks,” FHWA (Ref. 27) 
 

f. Conflict Zones  
 

Where special emphasis is desired, green pavement color may be used within bike lanes and at merging or weaving 
areas where motor vehicles may cross bike lanes. This treatment can be used where known conflicts exist or are 
expected, such as at commercial driveways and between a bike lane and a right turn lane.  Material specifications shall 
be slip resistant, and shall be approved by the Department of Public Works. Design guidance for green pavement color 
is provided by the “Interim Approval for Optional Use of Green Colored Pavement for Bike Lanes (IA-14)” (Ref. 28). 
 
For more guidance on pavement markings at driveways, see Section 2.5.I. 
 
Figure 2-38. Application of Green Pavement Color in Conflict Zones. 

   
Source: NACTO 
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4. Shoulders 
 
On intersection approaches with shoulders, the shoulder will typically taper to the intersection, implying shared street 
condition, or transition to a bike lane design to signify that turning and crossing motorists should yield. Shoulders may 
also transition to one-way separated bike lanes. 
 

5. Bicycle Boulevards 
 
Continuity and priority access for bicyclists is important to the success of bicycle boulevards. A key aspect of bicycle 
boulevard design is to ensure comfortable and safe crossings of intersecting streets so that travel along the bicycle 
boulevard can be maintained. On most bicycle boulevards, bicyclists are likely to approach intersections in shared 
lanes. Due to the lower volume and operating speeds associated with bicycle boulevards, shared lane approaches are 
likely to have good performance characteristics when crossing another low-speed, low-volume street. At approaches 
to higher speed and volume streets, many bicycle boulevards transition to bike lanes, separated bike lanes, or shared 
use paths. At signalized intersections, bicyclists should be detectable or able to call a red signal via push button. A bike 
box can provide priority for bicyclists at signalized crossings (see Section 2.4.G.3.c). Maintaining a continuous bicycle 
boulevard may also require creating a bicycle-only cut through at a median, or use of a Hazard Identification Beacon 
(HIB). Additional guidance on safety provisions at uncontrolled locations is provided in Section 5.2.C.1 
 

6. Shared Lanes 
 

Bicyclists are exposed to all crash types within shared lanes at intersections. The lack of a bikeway can reduce the 
predictability of a bicyclist’s operating location. This can be exacerbated in locations where bicyclists operate in the 
wrong direction or on adjacent sidewalks to avoid uncomfortable traffic conditions. 
 
Shared lane markings, also known as sharrows, and signage should be used to provide bicyclists with guidance on 
where they should be located within the lane to maintain good visibility with surrounding vehicles and to trigger a signal 
change where applicable. For larger intersections, a transition can be provided to allow the bicyclist to move from the 
roadway to an adjacent sidewalk, and traverse the intersection using the sidewalk and crosswalk facilities. For further 
guidance on sharrow placement, see Section 2.2.D.1.g. Guidance on bicycle facility transitions are provided in Section 
2.2.D.3.  
 

7. Traffic Signal Considerations for Bicycling 
 
Multiple signal control options exist for bicyclists approaching intersections. Signal treatments along a street or corridor 
should be kept consistent so that they are clear to all users of the street. 
 
a. Shared lanes, conventional bike lanes, and one-way separated bike lanes  

Bicyclists traveling in shared lanes, conventional bike lanes, and one-way separated bike lanes shall follow 
roadway traffic control devices including traffic signals and stop signs. 
 
Traffic signals should be timed to ensure that bicyclists have adequate time to traverse the intersection during the 
green phase. The bicycle clearance interval should accommodate 85 percent of bicyclists at their normal bicycling 
speed, which is consistent with MUTCD guidance on pedestrian clearance intervals. If possible, bicycle speeds 
should be measured in the field to determine speeds given local conditions. If approaches are level, 7.5 mph can 
be used as a default speed (Ref. 12). 
 
Bicycle detection should be provided at signalized intersections where on-road bicycle facilities are present. 
Automated detection, such as an induction loop or video detection, should be highlighted by a symbol on the 
pavement indicating the optimum position for a bicyclist (MdMUTCD Figure 9C-7). Per the MdMUTCD, a R10-22 
sign may be installed to supplement the pavement markings (Ref. 10). 
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b. Two-way bike lanes and shared use paths 
Where bicyclists are traveling in two-way separated bike lanes or on a shared use path, they may be subject to 
following pedestrian signals.  In these cases, a BIKES USE PED SIGNAL sign (R9-5) shall be placed adjacent to 
the pedestrian signal head.  

 
c. Bicycle signals  

MUTCD “Interim Approval for Optional Use of a Bicycle Signal Face (IA-16)” governs the use of bicycle signals 
(Ref. 29). The Interim Approval indicates that bicycle signals may be used in the following situations: 

 
• Bicyclist non-compliance with the previous traffic control 
• A leading or lagging bicycle interval 
• Continuing the bicycle lane on the right-hand side of an exclusive turn lane that would otherwise be in non-

compliance with Paragraph 6 of Section 9C.04 
• Augmentation of the design of a segregated counter-flow bicycle facility 
• Provision of an increased level of safety by facilitating unusual or unexpected arrangements of the bicycle 

movement through complex intersections, conflict areas, or signal control 
 
It should be noted that use of treatments which have a FHWA Interim Approval require state and federal approval.  
In order to use the bicycle signal face, approval should be obtained through MDOT SHA according to Section 
1A.10 of the MdMUTCD (Ref. 10). 

 
Bicycle signals may take one of two forms: 

 
i. A conventional signal head accompanied by a BICYCLE SIGNAL sign (R10-10b as shown in the Interim 

Approval), which is intended for the exclusive use of bicyclists. 
ii. Bicycle signal faces, which contain a bicycle symbol within the illuminated signal face. Bicycle signal 

faces may be used where no motor vehicle moves conflict with the signalized bicycle movement. To 
implement bicycle signal faces, an approved Request to Experiment is required as detailed in Section 
1A.10 of the MdMUTCD (Ref. 10). This process is through MDOT SHA. 

 
H. Transit Facilities at Intersections 
 

Refer to the Maryland Department of Transportation Maryland Transit Administration (MDOT MTA) “Bus Stop Design Guide” 
for the design of bus stops (Ref. 30). 

 
I. Right-of-Way 

 
The right-of-way lines at intersections shall be adequate to accommodate all the required design features. All design 
features to be owned or maintained by the County must be within right-of-way or easements such that the County is granted 
sufficient access to perform maintenance. The distance between the edge of sidewalk or shared use path and the right-of-
way that encompasses it within the intersection shall be no less than the same dimension provided along the streets which 
comprise the intersection. 
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J. Major Intersection Design Procedures 
 
1. General 

 
The following procedure is intended to be used as a guide for the design of major intersections. It provides a framework 
within which the traffic and geometric design elements, as well as any other pertinent factors, can be studied in an 
orderly fashion. 
The major steps are: 
a.  Collection of data 
b.  Establishment of applicable design criteria 
c.  Traffic studies 
d.  Development of alternatives 
e.  Selection of optimum plan 
f.  Final design 

 
2. Collection of Data 

 
a. Traffic Data 

 
The types of multimodal traffic data required, and the methods by which they are to be obtained are included in 
Chapter 5. 
 

b. Existing Physical Conditions 
 
Existing field run topography, street conditions, utilities and right-of-way limits should be shown on an up-to-date 
map of the site. Information regarding flood levels, drainage problems, and soil conditions should also be obtained. 
Any buildings, walls, or other features that might conflict with the proposed intersection should be carefully noted 
on the plan. 
 

c. Future Highway and Land Development 
 
The Department of Planning and Zoning, the Department of Public Works, and the MDOT State Highway 
Administration (MDOT SHA) should be contacted to determine what land development is planned for the area as 
well as any planned street or utility improvements. 
 

3.  Establishment of Applicable Design Criteria 
 
Prior to the development and analysis of various layouts, certain design criteria must be established to assure all 
alternatives are designed on the same basis. The Street Types detailed in Section 1.3.C are to be used as a guide for 
design, however, specific design hour volumes shall be used for the actual roadway design, right-of-way and pavement 
width. These design criteria shall include: 
 
a. Design year and ultimate projected traffic volumes 
b. Target speed and design speed of each intersecting street 
c. Safety of vulnerable users 
d. Acceptable level of service 
e. Design vehicle and control vehicle 
f. Design speed of turning movements  
g. Special features (such as need to accommodate people with disabilities or provisions for bus stops) 
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4. Multimodal Traffic Studies 
 
The multimodal traffic studies required and the methods by which they are to be conducted are presented in Chapter 
5. 
 

K. Minor Intersection Design Procedures 
 
All intersections not requiring a level of service analysis as indicated in Chapter 5 are considered to be minor intersections. 
They are the intersection of Access Place or Access Street and any other street, and the intersection of two minor collectors 
or streets whose projected volumes do not exceed 3,000 ADT on each street. All others are considered to be major 
intersections. 
 
The design procedure for minor intersections is similar to that for major intersections but with some modifications. No level 
of service analysis is required because continuation of the typical section through the intersection will ensure adequate 
traffic operation. Fewer alternatives will have to be developed than for major intersections because volumes will be lower 
and channelization and turning roadways will seldom be warranted. 
 
The same elements of geometric design and evaluation of alternate designs that apply to major intersections also apply to 
minor intersections. 
 

L. Intersections with State Highways 
 
Criteria for design and information related to acquisition of permits for intersections with State Highways are contained in 
“Rules and Regulations for Commercial, Subdivision, Industrial, and Residential Entrances to State Highways.” 
 
Information regarding traffic signals at intersections with State Highways is included in Chapter 5. 

 
M. Intersections with Existing Streets 

 
A sight distance analysis shall be required for intersecting streets with existing streets and for proposed driveways access 
to existing streets. See Section 2.1.E. 
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2.5 Driveways 
 
A. General 

 
Control of driveway location and design is essential in assuring that a street will be capable of performing its intended role 
through and even beyond the design year. Driveways must be so located as to minimize impact on traffic flow and still 
provide access consistent with the street’s classification and projected volumes. 
 
The control of access shall be in accordance with the functional classification of the street and refined traffic studies. 
 
There are three types of driveways: residential, commercial and industrial, and high volume. Residential and use-in-common 
driveways are those serving single-family houses with no more than six dwelling units. Commercial and industrial driveways 
serve primarily employment and shopping areas, and are consequently used by more trucks and larger number of vehicles 
than residential driveways. High volume driveways are those with anticipated volumes exceeding 200 peak hour vehicles 
(total volume for both directions for a two-way entrance or the total volume for a one-way entrance). 
 
The design of residential driveways and commercial and industrial driveways is discussed herein. High volume driveways 
shall be designed in accordance with intersection design criteria. 
 
High volume driveways must be analyzed in the same manner as roadways. Depending on the movements that the high-
volume driveway supports (i.e., 1-way or 2-way) the analysis may require an examination of queuing 
acceleration/deceleration criteria, level of service, signal warrants or all of these factors. 
 

B. Residential 
 
The desired width of residential driveways and easements, when required, is as shown in Table 2-23. 
 

TABLE 2-23 
REQUIRED MINIMUM DRIVEWAY WIDTHS 

 
Lots Served  Driveway   Corresponding 
   Width   Easement (min) 
   (ft)   (ft) 

 
1   12   N/A 
2 to 6   16   24* 

 
*If a shared residential driveway crosses a 100-year floodplain as defined by Volume 1 of the Howard County 
Design Manual, then a Public Access Place shall be required. 

 
Residential driveway entrances shall be in accordance with the Standard Details, Volume IV. 
 
Driveways serving one residential lot or shared driveways for up to six lots shall consist of a minimum standard of six inches 
of crusher run base with tar and chip coating. All others refer to the Standard Details, Volume IV. 
 
Drainage elements (e.g. culverts, bridges) shall be provided at all driveways where the waterway discharge meets or 
exceeds 5 cubic feet per second for a 10-year storm. The drainage element within a 100-year floodplain shall be designed 
to pass the 100-year storm with no more than 1 foot of water over the driveway. 
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C. Commercial – Industrial and Multi-family 
 
Entrance openings and curb radii shall be in accordance with the Standard Details, Volume IV. The angle of intersection 
shall be radial or 90 degrees unless otherwise approved by the Department of Public Works or Department of Planning and 
Zoning. 
 
Commercial entrances shall be designed for WB-40 vehicles at a minimum and be constructed in accordance with the 
Standard Details, Volume IV. For commercial entrances that function as intersections, see Section 2.4, Intersection Design. 
 

D. Spacing and Corner Clearance 
 
In designing driveways near intersections, the effects on through traffic of vehicles entering and leaving the driveway must 
be considered. Volumes, flow patterns, signalization, channelization, and sight distance are among the factors involved. 
 
Each driveway shall be designed considering anticipated traffic conditions and the driveway’s effect upon the traffic 
operation. The clearances shall not be less than shown in the following: 
 
Minimum Corner Clearance 
Driveway to Intersection ........... Distance 
 
Single Residential .................... 25’ 
 
Use in Common Driveway ........ 50’ 
 
Commercial, Industrial, and Multifamily 

Minor Arterial..................... 75’ 
Major Collector .................. 75’ 
Minor Collector .................. 50’ 
Local ................................. 50’ 
 

High Volume ............................ Treated as an Intersecting Street 
 
Note: Driveway clearance measured from edge of driveway entrance or start of depressed curb to the PT of the adjacent, 
intersecting street 
 
For driveway spacing between driveways of different classifications, the higher spacing of the different categories shall be 
used. 
 
The normal minimum distance between any driveway and property line shall be 2 feet measured at the right-of-way line. 
This does not apply to two adjoining driveways serving pipe stem lots. 

 
  



Street Design 

2-91       2021-12-03 DRAFT 

Distance Required between Driveways 
 
Distance Between Driveways (Min.) 
 
Residential ............................... 4’* 
 
Commercial, Industrial, and Multifamily 

Minor Arterial..................... 350’ 
Major Collector .................. 250’ 
Minor Collector .................. 110’ 
Local ................................. 110’ 
 

High Volume ............................ Treated as an Intersecting Street 
 
*Measured between edges of driveways at right-of-way lines. 
 

E. Sight Distance 
 
The sight distance shall be provided at all driveways per Section 2.1.E.3. The choice of design vehicle is dependent upon 
the type of land use to be served by the driveway. Sight distance analysis shall be submitted for all existing driveways that 
have not been previously studied or that add additional users. If the driveway was previously studied, provide this study 
with the submission. 
 

F. Grade 
 
Maximum grade of single-family residential driveways shall be 15% and minimum turning centerline radius shall be 45 feet. 
Overhead clearance shall be a minimum of 12 feet. Maximum grade of multi-family residential driveways (travel ways) shall 
be 12%, and limited to 6% when parking is adjacent thereto. 
 
The grades for commercial and industrial and high-volume multi-family residential driveways (200 vph) shall be a maximum 
of 10% percent. The vertical and horizontal alignment for these types of driveways shall be designed using a minimum 
design speed of 25 miles per hour. Overhead clearances shall be a minimum of 16 feet. 
 
Recommended driveway profiles are included in the Standard Details, Volume IV. 
 

G. Auxiliary Lanes 
 
An auxiliary lane may be required along minor arterials and major collector streets at high volume driveways (>200 vph) or 
because of high traffic volumes, unusual conditions or for safety purposes, or related to truck use and the percent and 
length of grade. Auxiliary lanes should be minimized to the extent possible, as they result in wider streets with faster motor 
vehicle traffic, leading to conditions that are less comfortable for people walking, bicycling, and accessing transit vehicles. 
 
All auxiliary lanes shall be designed in accordance with Section 2.4. 
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H. Sidewalks and Shared Use Paths 
 
Where a sidewalk crosses a driveway or entrance, a 5 foot wide walking pathway with a maximum 2% cross slope shall be 
provided across the entire driveway width. The preferred treatment for new construction is to maintain a continuous sidewalk 
or shared use path grade across the driveway, modifying the driveway grade as needed to give visual preference to people 
walking and bicycling. If required, ADA compliant sidewalk ramps shall be provided prior to the pathway across the driveway 
or entrance; when ramps are provided, detectable warning surfaces may accompany them. When the sidewalk continues 
on the same grade without ramps, detectable warning surfaces are not provided. The same provision shall be made for 
shared use paths, with the entire path width (minimum 10 feet) being maintained with a maximum 2% cross slope across 
the driveway. 
 
Guidance on geometric design treatments that can be considered at driveways, including raised crosswalks, is provided in 
Section 2.4.E.6. 
 
Abrupt changes in driveway or entrance grades should be avoided to limit potential vehicle damage and maximize vehicle 
occupant comfort.  Unless limited by right-of-way, residential and commercial driveways should be constructed with vertical 
curves between grade changes. The maximum grade break between the sidewalk or shared use path and driveway or 
entrance approach on an upgrade shall be 12% over a 10 foot vertical curve. The maximum grade break between the 
sidewalk or shared use path and a driveway or entrance on a downgrade shall be 3% over the first 10 foot vertical curve 
and 8% over 10 feet intervals thereafter. Refer to Figure 2-39 for additional details. The maximum grade on a residential 
driveway shall be 15% and a commercial driveway shall be 10%. It should be noted that the guidance provided herein may 
not be sufficient for “low-boy” or similar low-clearance vehicles, and design for those specific vehicles should be considered 
where applicable.  Additional considerations for driveway or entrance profiles include sight distance between vehicles, 
pedestrians, and cyclists, as well as provision of positive drainage. More guidance on considerations for driveway design 
can be found in “NCHRP Report 659, Guide for the Geometric Design of Driveways” (Ref. 31). 
 

Figure 2-39. Driveway profile on an upgrade and downgrade 
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I. Pavement Markings 
 
Solid edge line pavement markings shall not be continued through major commercial, industrial, retail, and high-density 
housing driveways (>200vph trips) but may continue across minor single unit residential driveways. 
 
At driveways where high numbers of conflicts are anticipated between people driving and bicycling, bicycle lane extensions 
and/or green colored pavement shall be used to extend bike lane markings across the driveway as shown in Figure 2-37 
and Figure 2-40 may be considered. Although Figure 2-40 shows green colored pavement markings in conjunction with a 
one-way separated bike lane, this treatment may also be appropriate for a two-way separated bike lane, buffered bike lane, 
and conventional bike lane. Additional guidance for marking bicycle facilities at driveways are provided in the AASHTO 
“Bike Guide” and the FHWA “Separated Bikeway Planning and Design Guide” (Ref. 7 and 13). 
 
Figure 2-40. Enhanced Bicycle Pavement Markings at Driveways. 

 
 
Source: FHWA “Separated Bike Lane Planning and Design Guide” (Ref. 13) 
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2.6 Parking Requirements and Off-Street Parking Lots 
 
A. General 

 
The need to provide sufficient parking space is critical to the effective use of these design standards. This parking needs 
to be provided at locations that are consistent with these design standards and the provisions of the Zoning Regulations 
and the Subdivision and Land Development Regulations. 
 

B. Residential Parking 
 
The provision of adequate parking space is a function of zoning density, minimum lot size, and the availability of front yard 
setback areas. These elements should be evaluated to develop the design mix between off-street (i.e., on lot) and on-street 
parking. Where possible, effort should be made to create side by side driveways on adjacent lots to maximize on-street 
parking. Parking is not permitted in cul-de-sacs. On street parking may be treated according to Table 2-24.  
 

TABLE 2-24 
ON STREET PARKING 

 
 Zoning   Average Daily Traffic  Street Type* 
 Classification 
 
 SFD: RC, RR  N/A    Rural Development Street 
 
 SFD: Other Districts ˂2,000    Neighborhood Yield Street 24’ 
 Except R-MH 
 
 SFD: Other Districts ≥2,000    Neighborhood Yield Street 26’ 
 Except R-MH 
 
 R-MH, SFA, Apts.  ˂1,000    Neighborhood Yield Street 26’ 
 
 R-MH, SFA, Apts.  ≥1,000    Neighborhood Yield Street 28’ 
 
*Note: Indented parking is designated on-street parking set back from the curb line. Indented head-in or indented 
parallel parking may be required to meet the parking requirements described in the Subdivision Regulations. For 
indented parallel parking use Neighborhood Street 2 with parking.  Indented head-in parking should be provided in 
conjunction with the Neighborhood Yield Street 26’ and is only allowed on streets with less than 1,000 ADT. For both 
types of indented parking, curb extensions consistent with detail R-4.10 in Volume IV shall be used. 

 
 Indented on-street parking maintenance and snow removal shall be the responsibility of the private association. 
 
C. Off-Street Parking Lots 

 
Off-street parking lots must be designed to accommodate the anticipated demand, provide parking stalls of sufficient size 
to accommodate the vehicles and provide a circulation system that will minimize the delay within the parking lot and prevent 
overflow congestion onto the adjacent streets. The factors involved in projecting parking demand are discussed in Chapter 
5 and the minimum requirements for various land uses are given in the Zoning Regulations. Dimensions of the various 
components of a parking lot shall be in accordance with current Institute of Transportation Engineers (ITE) guidelines. The 
basic dimension of a standard size parking stall shall be 9’ by 18’. Adjustments to this size can be made for designated 
compact car parking spaces (8.5’ by 16’) and other designated parking conditions. See Appendix G, Parking Stall Layout 
elements for aisle and stall dimensions for various parking arrangements. 
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The design of a parking lot must be such that sufficient off-street reservoir space is provided to store vehicles waiting to 
enter the facility. Minimum inbound off-street reservoir requirements are given in Table 2-25. 

 
TABLE 2-25 

MINIMUM INBOUND OFF-STREET RESERVOIR REQUIREMENTS1 
Land Use Reservoir Requirements2 

Drive-In Bank  
(ATM or full-service teller) 

5 spaces per lane or 8 spaces for first window and 4 for each additional window 

Pharmacy Window 5 spaces per lane 

Mechanical Car Wash 10 spaces per bay or lane 

Fast Food Restaurant 10 spaces per bay or lane 
Auto Maintenance/Services 3 spaces per bay or lane 

Parking Facility 

• Free-Flow Entry 1 space per entry driveway 

• Ticket Dispenser Entry 2 spaces per entry driveway 

• Manual Ticket 8 spaces per entry driveway 

• Attendant Parking 10% of that portion of parking capacity served by attendant-controlled driveway 
1 These reservoir requirements may be changed, when deemed necessary, by the Department of Planning and Zoning. No vehicle queuing 

will be allowed on adjacent roadway. 
 
2 Each space shall be 22 feet long – Source: Transportation Research Board Parking Principles, 1971 Special Report 125. The reservoir 

lane shall be a minimum of 12 feet wide. 
 
The parking lot design shall discourage random movements and, through the use of traffic engineering aids such as signs 
and islands, provide positive guidance to the motorist and shall minimize conflicts. Parking lot islands landscaped with 
deciduous trees are desired to provide shade in warm weather and reduce the temperature of the street’s stormwater runoff. 
Design guidance for parking lot islands is available in the Howard County Landscape Manual. It is also recommended to 
clearly delineate walking and bicycling access and ensure that any ornamental landscaping does not limit incidental 
surveillance and become a detriment to safety. Lighting of the medians is also important to enhance the safety of all users. 
Parking lot lighting guidance is provided in the Howard County Zoning Regulations. Efforts shall be made to minimize 
vehicle and pedestrian conflicts. 
 
Reserved parking for persons with disabilities shall be provided in all off-street parking areas in accordance with current 
Maryland Accessibility Code Guidelines (MACG) for Building and Facilities requirements. One in every four of the reserved 
spaces, but not less than one, shall be designated “Van Accessible”. The reserved parking spaces and access aisles shall 
be level with surface slopes not exceeding 2% in all directions. Refer to the Americans with Disabilities Act Accessibility 
Guidelines (ADAAG) for further details. The number of off-street parking spaces reserved for persons with disabilities shall 
be provided in accordance with the MACG and ADAAG. 
 
Curb ramps should be located so as to provide easy and direct access between the reserved parking spaces for persons 
with disabilities and the building entrance. 
 
Off-street parking and storage lots shall have paved (asphalt or concrete) surface in accordance with the standard details 
in Volume IV. Other materials may be considered if the storage lot is expected to accommodate track vehicles. 
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D. Bicycle Parking 
 
Bicycle parking shall be designed in accordance with the latest edition of the “Bicycle Parking Guidelines” published by the 
Association of Pedestrian and Bicycle Professionals (Ref. 32). Bicycle parking shall be located in a location that is 
convenient to destinations but retains sufficient clearance for circulation by people walking and bicycling. 
 

E. Perpendicular Parking 
 
In single family, semi-detached or single family attached, or apartment developments, perpendicular parking along public 
streets will only be allowed on streets where the ADT is 1,000 or less. Plans should indicate that the entirety of the parking 
space, in or out of the public right of way, should be privately maintained. 
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2.7 Street Lighting 
 
Street lighting, where properly designed and installed, can greatly enhance a community’s environment. Though lighting is 
desirable at virtually all locations, economics and concern for energy requirements dictate that it be restricted to those areas 
that will experience the greatest benefit. 
 
A. Design and Installation 

 
Design and installation will be implemented in one of several ways: 
 
1. Major Capital Project: As part of the design of a new street or upgrade of an existing street, new street lights will be 

designed into this type of project. The type and spacing of the street lights will be determined by the classification of 
the street, number of lanes, and anticipated ways/functions of the roadway. 

 
2. Existing County Streets: Along existing County streets, upgraded lighting will be designed as needs are identified and 

funds are available.  
 
3. Existing Local/Community Streets: Along residential streets, new or upgraded lighting will be designed based on 

requests from the local community, field evaluations and available funds. 
 
4. New Developments: As part of the subdivision review process, street lights will be designed into new 

development/street projects. The process for review and implementation of street lights in development projects 
includes the following: 

 
a. Standards and Guidelines for Street Lighting in New Subdivisions 

 
These Standards and Guidelines are designed to implement the “Subdivision and Land Development Regulations” 
that state: 
 
“Unless the Department of Planning and Zoning, after consultation with the Director of Public Works, determines 
that adequate street lighting already exists, the developer of subdivisions and site developments shall provide 
street lighting in accordance with the Design Manual…”. (ART III, Section 16.135 Street Lighting) 
 
The developer shall be totally responsible for the material and labor costs in connection with installing street light 
poles and luminaires, including relocations and/or changes made to new or existing lighting systems. The 
developer shall also be totally responsible for all energy and maintenance costs incurred for a period of two (2) 
years. 
 

b. Procedure 
 
1) After the Road Construction Plan has been approved and signed, the Department of Department of Public 

Works-Traffic Division (DPW) shall prepare a cost estimate based on the lighting system designed. The 
lighting system shall be in compliance with the guidelines set forth herein and shall be selected in accordance 
with BGE’s approved Hardware List. 
 
The cost estimate shall include the following: 
 
(a) Hardware and Installation costs;  
 
(b) Energy, Inspection and Maintenance charges for two (2) years (based on the size and type of the lamp). 
 

2) The street lighting layout along with a description of the hardware shall be forwarded to BGE* for processing 
by the Traffic Division, Bureau of Highways. 
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*Note BGE installs and maintains all County public street lights. 
 

3) The Department of Public Works, Real Estate Services Division upon receipt of a cost estimate from the 
Department of Public Works, Traffic Division, shall begin the Development Agreement process by notifying 
the developer of all costs associated with the proposed street lighting system. 

 
4) Upon receipt of a certified check in the amount of the estimated costs prepared by the DPW-Traffic Division, 

the Department of Public Works shall authorize the utility company to install the street lighting system in 
accordance with the street lighting layout. 

 
5) When the developer formally petitions the Department of Public Works to accept a street(s) and associated 

improvements into the public system, all damage to any street light pole(s) and fixture(s) as a result of 
construction or vandalism prior to such acceptance, must be satisfactorily corrected. Personnel of the 
Department of Public Works shall inspect for damage and correction of same. 

 
B. General Street Light Guidelines 

 
1. Consider safety for all users of the street when selecting street lighting types and locations. 

 
2. When requested, the determination of need for lighting of capital improvement projects shall be made by the Traffic 

Division, Bureau of Highways. Factors to be considered include street width, roadside obstacles, speed, walking and 
bicycling traffic, and crash history. 

 
3. All intersections and midblock crossings located within the Water & Sewer Districts shall have a minimum of one street 

light. The determination of need for additional lighting, as well as the design of a lighting system, shall be subject to 
review and approval by the Department of Public Works/Traffic Engineering Division. 

 
4. Street Light Location and Spacing 

 
Along minor collectors and residential streets, street lights shall be installed to provide a lateral clearance of 3 feet from 
the back of curbs. Along major collector and arterial streets the lateral set-back shall be a minimum of 4’ from the back 
of the curb for closed section roadways or 6’ from the edge of pavement on open section roadways. 
 
The placement of street lights along County streets shall be determined by the Traffic Division/Bureau of 
Highways/DPW based upon the street type, horizontal and vertical alignment, vehicle volume, intersection design, 
crash history, walking and bicycling traffic, and area zoning (when applicable). 
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5. Acceptable Street Light Poles and Fixtures 
 

TABLE 2-26 
ACCEPTABLE STREET LIGHT POLES AND FIXTURES* 

Roadway 
Classification 

Minimum Pole 
Height (feet) Pole Type Fixture Lamp Type & Size 

Residential 14’ Black Fiberglass Post Top: Premier or 
Acorn 

LED - 100 
or  

LED - 150 

Minor Collector or 
Major Collector 

14’ Black Fiberglass Post Top: Premier or 
Acorn 

LED - 100 
or  

LED - 150 

30’ Bronze Fiberglass Pendant 
LED - 150 

or  
LED - 200 

23’ Black Fiberglass Teardrop LED - 150 

Arterials 30’ Bronze Fiberglass Pendant 
LED - 250 

or  
LED - 400 

23’ Black Fiberglass Teardrop LED - 250 
* The actual type, spacing and size of lamp will be determined by the Traffic Division/Bureau of Highways/DPW. 

 
 

C. Parking Lot/Area Lighting 
 
The minimum illumination levels for all parking areas (public or private) shall comply with the values stipulated in Table 2-
26. Howard County Zoning Regulations provide additional requirements for lighting on private property. 

 
TABLE 2-27 

PARKING AREAS (PUBLIC OR PRIVATE) 
MINIMUM MAINTAINED HORIZONTAL ILLUMINATION 

Commercial Residential 

Zoning 
Minimum 

Illumination 
(footcandles) 

Uniformity 
Ratio Zoning Minimum Illumination 

(footcandles) Uniformity Ratio 

H-O 0.9 6:1 R Not Applicable Not Applicable 
H-C 0.9 6:1 R-ED Not Applicable Not Applicable 
POR 1.0 6:1 R-20 0.4 6:1 
CC 1.2 4:1 R-12 0.4 6:1 
B-1 1.2 4:1 R-SC 0.9 6:1 
B-2 1.2 4:1 R-SA-8 0.6 4:1 
SC 0.9 4:1 R-A-15 0.6 4:1 
M-1 0.9 6:1 R-MH 0.9 6:1 
M-2 0.9 6:1 R-HR 0.4 6:1 
ID 0.6 6:1 R-VH 0.4 6:1 

PEC 0.9 6:1    
NT 0.9 4:1    

PGCC 0.6 4:1    
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2.8 Detailed Design Elements 
 
A. Alleys 
 

Alleys are streets that provide vehicular access to properties with frontages on a public street and generally follow the 
pattern of adjoining streets. Alleys are not considered private streets. Alleys in all residential areas should be for rear access 
to residential units and shall have a minimum width of 20 feet. Alleys greater than 200 feet in length that have a single 
access point shall terminate with a cul-de-sac or a tee-turnaround that provides adequate spacing for emergency vehicles 
to exit the alley without having to back completely out of the alley and/or back into private residential driveways when exiting 
the area. Alleys shall have a maximum grade of 10 percent with vertical clearance of 13.5 feet and have a minimum stopping 
sight distance of 120 feet. The elevation of the outside edges of the alley shall be two inches lower than the finished grade 
of the adjoining property. The angle of intersection between an alley entrance and a street, measured between the alley 
centerline and the street edge of pavement, shall be 90 degrees unless otherwise approved.  

 
 

B. Private Streets 
 

Private streets are low volume streets that serve a number of properties, generally in a rural area. Where allowed by 
subdivision regulations, private streets may be utilized. They shall be constructed to public street standards. 

 
C. Curb and Gutter 

 
Curb and gutter shall be in accordance with the Standard Details as shown in Volume IV. 
 
The following are the permitted uses for the various types of curb: 
• Standard Combination Curb and Gutter: Any street; required at all street intersections. 
• Modified Combination Curb and Gutter: Access Place, Access Street and minor collector streets in residential areas; 

Neighborhood Yield Streets and Neighborhood Connectors; and on raised shoulders 
• Standard MDOT SHA Type C Combination Curb and Gutter:  for truck aprons 
• Bituminous Curb: Shall only be used for temporary installation. 
• Flush Curb: Shall be used on the inside of all open section curves with a radius of 1,000 feet or less unless an alternative 

edge treatment is approved by the Department of Public Works. 
• Monolithic Curb: Private parking area only. 

 
D. Side Slopes 

 
Side slopes for excavations and embankments should be as flat as feasible considering earthwork and right-of-way 
requirements. The normal maximum slope shall be 2:1. Where poor soil conditions exist, soil tests and a slope stability 
analysis shall be conducted and certified by a qualified engineer to determine an acceptable slope. 
 
Side slopes adjacent to shared use paths and sidewalks are discussed in Section 2.2.C.2. 
 
Reference shall be made to “Standards and Specifications for Soil Erosion and Sediment Control in Developing Areas” for 
regulations concerning the treatment of slopes to provide erosion control, and for temporary and permanent stabilization 
requirements. 
 
The intersection of a cut slope and the existing ground shall be rounded as shown in the Standard Details, Volume IV. 
 
All slopes shall be covered with 4” topsoil and seeded and mulched. Other stabilization materials beside grass may be used 
subject to Department of Public Works. 
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E. Traffic Barrier 
 
Traffic barrier is required at certain roadside obstacles and along some embankments to reduce the severity of run-off-the-
road type crashes. It should only be installed where the severity of a crash with the traffic barrier will be less than that which 
would occur were the traffic barrier not present. 
 
Combinations of embankment slope and height warranting traffic barrier are shown in Appendix F. Wherever feasible, the 
embankment should be adjusted to eliminate the need for traffic barrier. Where traffic barrier is warranted, it shall be placed 
as shown in MDOT SHA Standard Details. 
 
Factors to be considered when determining the need for traffic barrier at fixed roadside objects include design speed, 
roadway functional classification, type of obstacle and distance from pavement edge to the obstacle. Traffic barrier shall 
conform to the standard details, except that weathered steel traffic barrier ay be used on scenic roads and along cul-de-
sac roads, access place, access street and minor collectors in residential areas. 
 
Traffic barrier W-beam shall normally be extended from the fill into the cut as shown in MDOT SHA Standard Details. Where 
a long low fill not requiring traffic barrier is adjacent to a fill that does warrant traffic barrier, the traffic barrier may be started 
or ended on the low fill in accordance with MDOT SHA Standard Details.  
 
Placement of traffic barrier W-beam adjacent to a closed section roadway shall be evaluated on a case-by-case basis when 
there is a roadside obstacle, a hazardous embankment, or as indicated in the typical sections. If any of these conditions 
warrant a traffic barrier, it shall be placed in accordance with MDOT SHA Standard Details. 
 
If traffic barrier W-beam must be placed between the roadway and either a sidewalk, bikeway, or shared use path, the back 
of post shall be out of the clear zone as defined for a shared use path to avoid collisions with the posts. The back of posts 
can be made more pedestrian and bicycle friendly through provision of a double-face (median) traffic barrier W-beam or 
introduction of post caps to cover the sharp edges of metal posts. Consult with the Department of Public Works for 
acceptable treatments.  
 
Rail rider reflectors shall be installed on all traffic barrier W-beam at a spacing of two times the design speed. 
 
Concrete Barrier may be used as an alternate to traffic barrier W-beam subject to the review and approval of the Department 
of Public Works. 
 

F. Underdrain 
 
Longitudinal underdrain shall be used to drain the pavement section. Longitudinal underdrain shall be located at the outside 
edge of shoulder in open section and behind curb in closed section. 
 
Underdrain is generally placed at low points along the roadway profile and along the low side of the superelevation. 
 
Underdrain shall outlet into side ditches or drainage inlet structures 
 

G. Ditches 
 
Roadside ditches shall conform to the Typical Sections of Volume IV and Volume I, Storm Drainage Design Manual. 
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H. Staged Construction 
 
Consideration should be given to staged construction when it is determined by traffic analysis that a given street will initially 
require a much smaller section than the ultimate. A typical example of this condition is a four-lane divided boulevard. Four 
lanes may be required in the design year but the construction of only one of the two-lane roadways might be sufficient for 
a number of years beyond initial construction. 
 
Factors to be considered include level of service provided by the initial construction, the ability to provide pedestrian and 
bicycle accommodation with the initial construction, time until widening is required, cost of initial and ultimate construction, 
ease with which the ultimate section can be added to the initial section and maintenance of traffic problems which may 
occur during the ultimate construction. 
 
Care must be exercised that the change from the initial to the ultimate section will not result in an undue amount of 
reconstruction. An example is a road over passing another road being built under staged construction. In such a case, the 
ultimate section, not just the initial, shall be spanned. 
 
As a guideline, staged construction should be considered only when the time between initial and ultimate construction would 
be greater than five years. 
 

 
I. Bus Stops 

 
In many situations, bus stops will be located such that buses will stop within a travel lane. In some instances, it may be 
desirable to locate a bus stop within a bus turnout lane, such as at a bus layover location. In these cases, a bus turnout 
lane shall be provided where directed by the Department of Public Works or Department of Planning and Zoning. The 
turnout lane shall be 12 feet wide by 50 feet long with transition tapers to existing pavement edge on each end. The length 
of transitions taper shall be based on the street design speed, grades and traffic conditions for vehicles to safely diverge 
and merge into thru traffic. Turnout transitions shall be at a minimum 75 feet in length. Turnouts shall not interrupt the 
bicycle accommodation provided in the corridor. 
 
A minimum 5-foot sidewalk shall be adjacent to the bus turn out lane. If required by Department of Public Works, a bus 
shelter pad shall be provided. For continuity, the sidewalk shall connect to adjacent sidewalks for complete access to the 
bus stop, including from all corners of an adjacent intersection where necessary to provide pedestrian access, in accordance 
with Section 2.4.E. To provide full access to bus stops, crosswalks shall be provided and comply with ADA accessibility 
requirements. Requirements for crosswalks are presented in Section 2.4.E.1 
 
As noted in Section 2.4.G, Maryland Department of Transportation Maryland Transit Administration (MDOT MTA) “Bus Stop 
Design Guide” provides more guidance for the design of bus stops (Ref. 29). Where on-road bike lanes are present, a 
boarding island stop (also known as a floating bus stop) should be considered. The floating bus stop allows for bicycle traffic 
to travel behind the bus stop, eliminating the conflicts found between buses and bicycles at in-lane stops. Guidance for 
boarding island stops is provided in the “Bus Stop Design Guide.” For provision of boarding island bus stops on Boulevards, 
Town Center Connectors, and Town Center Streets, transit users will cross the separated bike lane for access between the 
sidewalk and the bus stop.  To facilitate this transition, the guidance in Section 2.6 of the Bus Stop Design Guide should be 
referenced, with a potential configuration of design elements as shown in Figure 2-41 
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Figure 2-41. Sample Bus Boarding Area configurations for Boulevards, Town Center Connectors, and Town Center Streets, 
with and without parking lanes. 

 

 
 
 

J. Scenic Roads 
 

Carefully designed localized improvements to improve safety for motorists and people bicycling are allowable provided that 
they retain the scenic quality of the road. Bicycle accommodation consistent with the Bicycle Master Plan Shared Roadway 
with Safety Treatments is permissible on scenic roads. 
 
The standards for maintenance of scenic roads shall be as the follows: 

 
1. Do not alter the existing width of the pavement or shoulders or the roadway alignment during road, utility or drainage 

maintenance. Pavement restriping, removal of vegetation and signage installation is permitted to improve safety.   
 
2. Maintain roadway embankments to be a natural characteristic of the road. Mitigate erosion and similar problems by 

plantings. 
 
3. Limit tree trimming and removal to work necessary to improve sight distance, safety and for prudent forest 

management. Minimize disturbance to mature trees.  
 
4. Control vegetation as necessary by mowing or selective cutting. Allow natural vegetation to become established as 

close to the shoulders edge as possible, while allowing for adequate sight distance. 
 
5. If street lights are installed, they should be installed to the lowest height feasible for the location, fixtures should be 

directed downwards onto the road, and lights should be of the material and style compatible with the neighborhood. 
 
6. Materials to repair bridge and walls should match existing materials. 
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K. Mailbox Placement 
 
Mailbox placement should be avoided along high-speed, high-volume streets. Placement should generally be on the right 
side of the street beyond an intersection or private driveway. Mailboxes shall only be placed on the right side in the direction 
of travel except on one-way streets, where the placement may be on the left side.  
 
On high-speed, high volume streets, mailboxes should be placed 10 to 12 feet off the edge of travel way with a paved 
shoulder. The face of the mailbox should be placed 8 to 12 inches outside of the edge of travel lane or shoulder. Mailboxes 
may be located behind traffic barrier where appropriate. In areas of curb and gutter, the face of the mailbox should be set 
back 6 to 8 inches from the face of curb.  
 
Where sidewalks or shared use paths are present, mailboxes shall not interfere with passage of people walking and 
bicycling. Mailboxes are subject to the provisions of Section 2.2.C.2 regarding vertical objects adjacent to a path. Sidewalks 
and shared use paths should be designed to provide accommodation for mailboxes; sidewalks which must be placed at the 
back of curb due to constraints shall have widening behind the normal line of sidewalk as needed to provide bypass areas 
at the mailbox meeting ADA requirements per Section 2.2.B.  

 
L. Solid Waste Containerization 
 

1. General 
 

To adequately accommodate the storage, collection, and removal of refuse at commercial, industrial or institutional 
development, multi-family residential complexes, single family detached residential on a common driveway and mobile 
home parks, the following criteria must be met.  

 
2. Definition 
 

a. Refuse Storage Area is defined as that space on the premises where refuse is deposited by occupants and stored 
until it is transferred to a collection or processing vehicle and removed from the premises. 

 
b. Maneuver Space is defined as that portion of the premises upon which the collection vehicle must travel on its trip 

from the street to the refuse storage area(s) and exit. 
 
3. Bulk Container Service Pad 
 

Where required, the container must be placed on a level area easily accessible to a front-end loader to allow for 
uninterrupted service access at any time. Refuse storage areas shall be located to reduce visual and olfactory nuisance 
to adjoining properties and the public right-of-way. The location and alignment shall be approved by the Department of 
Public Works or Department of Planning and Zoning. 

 
Each bulk container shall be placed on a concrete pad with concrete apron, see Standard Details, Volume IV. 

 
4. Maneuver Space Requirements 
 

Minimum overhead clearance: 24 feet unobstructed. Minimum width: 15 feet, unobstructed straight approach for tender 
truck. 
 
Minimum length: 42 feet, unobstructed straight approach for tender truck. 
 
The maneuver space shall accommodate a truck with a 300-inch wheel base and 38 foot turning radius with an access 
drive grade not to exceed 8 percent. The area shall be designed to avoid backing the truck into a traffic lane of a public 
thoroughfare. 
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Where multiple containers are grouped, a minimum space of two (2) feet must be maintained between adjacent 
containers. Visual screens are not required; however, if used, at least three (3) feet of clearance space on the sides 
and rear is required. 
 
Where refuse containers are required, such as in multi-family developments and industrial areas, sufficient area for 
them and the trucks serving them shall be included in the parking area. A plan showing truck turning paths for loading, 
deliveries, and refuse collection should be included in the site plan set.  
 

 
5. Design Unit Size and Location 
 

Each individual dwelling unit in a multi-family residential area or mobile home park shall be provided either with an 
individual or centralized refuse storage area within approximately 200 feet of the dwelling unit or occupancy it serves. 
For a single family detached residential use in a common driveway, a collection area that is screened from adjacent 
properties by landscaping shall be provided along the public street. 
 
Residential complex units consisting of more than ten (10) individual residential units shall obtain and use bulk 
containers for refuse within approximately 200 feet of the dwelling unit or occupancy it serves. 
 
Only six (6) cubic yard and eight (8) cubic yard gravity type, stationary containers will be approved by the County. (One 
(1) six cubic yard container will serve approximately fifteen (15) dwelling units and one (1) eight (8) cubic yard container 
will serve approximately 20 dwelling units. However, it must be taken into consideration whether the units are 1, 2, or 
3 bedrooms and whether trash compactors are used.) 

 
Each container shall be of a design that can be serviced by Howard County Contractor’s Container Tender Truck. Bulk 
containers shall have sliding metal doors in lieu of swinging doors with spring latches. 
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D. Types of Vertical Curves 
 
E. Method of Attaining Superelevation 
 
F. Traffic Barrier Required for Embankment Geometry 
 
G. Parking Stall Layout Elements 
 
H. Intersection Sight Distance 
 
I. Sidewalk Expansion Policy 
 

 



APPENDIX A

PUBLIC ROADWAY DESIGN CRITERIA

CLASSIFICATION

(ADT)

TRAFFIC

AVG. DAILY

VOLUME

MAXIMUM

(MPH)

SPEED

DESIGN

(FT.)

WIDTH

PAVEMENT

SIDEWALK CURB

(FT.)

WIDTH

WAY

OF

RIGHT

24N/AN/AN/A151560USE-IN-COMMON

50N/AN/A210N/A2225

50N/AN/A3502430ACCESS STREET

50N/AN/A5506002835

ACCESS PLACE 200

500

MINOR COLLECTOR 1,000

CLASSIFICATION

(ADT)

TRAFFIC

AVG. DAILY

VOLUME

MAXIMUM

(MPH)

SPEED

DESIGN

(FT.)

WIDTH

PAVEMENT

SIDEWALK CURB

(FT.)

WIDTH

WAY

OF

RIGHT

50210N/A2425

503502430ACCESS STREET

505506002835

ACCESS PLACE 200

MINOR COLLECTOR 2,000

MODIFIED

MODIFIED

STANDARD
SEC. 16.134

SUB. REGS.

5101,000
SEC. 16.134

SUB. REGS.

SEC. 16.134

SUB. REGS.

510

2.  RESIDENTIAL STREETS DESIGN CRITERIA SUMMARY - CLOSED CROSS SECTION

1.  RESIDENTIAL STREETS DESIGN CRITERIA SUMMARY - OPEN CROSS SECTION

CLASSIFICATION

(ADT)

TRAFFIC

AVG. DAILY

VOLUME

MAXIMUM

(MPH)

SPEED

DESIGN

(FT.)

WIDTH

PAVEMENT

SIDEWALK CURB

(FT.)

WIDTH

WAY

OF

RIGHT

60350N/A30

60N/A35

6040

N/A

N/A

NOTES:

1,000

2,000

-

50

50

40

-

-

-

CLOSED 40

CLOSED 40

CLOSED 40

VARIES

TABLE 2.03

SEE

TABLE 2.03

SEE

REQUIRED

AS

SEC. 16.134

SUB. REGS.

SEC. 16.134

SUB. REGS.

SEC. 16.134

SUB. REGS.
STANDARD

STANDARD

STANDARD

STANDARD

150

100

100

CUL-DE-SACS

LOCAL ROADS &

MINOR COLLECTOR

MAJOR COLLECTOR

DIVIDED

INTERMEDIATE

MINOR
ARTERIAL

3.  NON-RESIDENTIAL STREETS DESIGN CRITERIA SUMMARY

c.

b.

a.

1.

2.

3.

c.

b.

a.

4.

5.

(FT.)

DEVICES

SPEED CENTRAL

BETWEEN

* MAX. DIST.

(FT.)

DEVICES

SPEED CENTRAL

BETWEEN

* MAX. DIST.

(FT.)

DEVICES

SPEED CENTRAL

BETWEEN

* MAX. DIST.

550

WRA

WRA
DRAWN BY:

CHECKED BY:

SCALE:

DEC. 2017

BETWEEN SPEED CONTROL DEVICES REQUIREMENTS.

ROADWAYS AND PORTIONS OF ROADWAYS NOT MEETING ITEM 4a. OR 4b. SHALL ADHERE TO THE MAXIMUM DISTANCE 

INTERSECTION CONTROL (STOP SIGNS, YIELD SIGNS, ROUNDABOUTS, TRAFFIC SIGNALS).

SPEED CONTROL DEVICES ARE NOT REQUIRED ON PORTIONS OF ROADWAYS WITH LESS THEN 1,200' BETWEEN 

SPEED CONTROL DEVICES ARE NOT REQUIRED ON ROADWAYS LESS THEN 1,200' LONG.

CALMING FEATURE AT THE BEGINNING OF AN ACCESS STREET.

ROADS LEADING TO CLUSTER DEVELOPMENT AREAS MAY BE DESIGNED AS A MINOR COLLECTOR WITH A TRAFFIC

STANDARD CURB REQUIRED AT ALL STREET INTERSECTIONS.

FLUSH CURB ON INSIDE OF ALL CURVES WITH RADIUS OF 1000' OR LESS.

* FOR CAPITAL IMPROVEMENT PROJECTS ONLY

(FT.)

RADIUS

CURVE

MINIMUM

45

(FT.)

RADIUS

CURVE

MINIMUM

(FT.)

RADIUS

CURVE

MINIMUM

6.ANY ACCESS PLACE AND ACCESS STREET IN TOWNHOUSE, DEVELOPMENT WILL REQUIRE 26' OF PAVEMENT WIDTH.

MAXIMUM DISTANCE BETWEEN SPEED CONTROL DEVICES

PAVEMENT WIDTH SHALL BE INCREASED AT INTERSECTIONS AS NEEDED PER TURNING TEMPLATE OF DESIGN VEHICLE.

LATEST EDITION.

ASSUME RESIDENTIAL DWELLING = 10 ADT. FOR A MORE ACCURATE DEFINITION SEE ITE TRIP GENERATION MANUAL, 

RESIDENTIAL STREETS DESIGN CRITERIA SUMMARY - OPEN CROSS SECTION

PUBLIC WORKS.  SEE TABLE 1-13 IN CHAPTER 1 FOR NEW ROADWAY DESIGN

GUIDANCE IN APPENDIX A IS TO BE USED FOR RETROFIT PROJECTS WITH THE APPROVAL OF THE DEPARTMENT OF
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P.T.

 

E

M

D/ 2 D/ 2

HORIZONTAL CIRCULAR CURVE
NO SCALE

APPENDIX B

DEFINITIONS AND SYMBOLS

C.P. -

M -

E -

LC -

L -

T -

R -

Dc -

D -

P.T. -

P.C. -

P.I. -

P.C.

TT

P.I.
D

LC

 
 

  R

CENTER POINT OF THE CURVE

MIDDLE OF THE LONG CHORD.

THE DISTANCE BETWEEN THE MIDDLE OF THE CURVE AND THE 

MIDDLE ORDINATE (M = R (1-Cos (D / 2)) )

THE DISTANCE BETWEEN THE P.I. AND THE MIDDLE OF THE CURVE.

EXTERNAL DISTANCE (E = T * Tan (D / 4))

THE STRAIGHT LINE DISTANCE BETWEEN THE P.C. AND THE P.T.

LONG CHORD (LC = 2 * R * Sin (D / 2))

THE ARC DISTANCE BETWEEN THE P.C. AND THE P.T.

LENGTH OF CURVE (L = 100 * D / Dc)

P.I. AND THE P.C.

THE DISTANCE BETWEEN THE P.C. AND THE P.I. OR BETWEEN THE 

TANGENT DISTANCE (T = R * Tan(D / 2))

CURVE.

THE DISTANCE BETWEEN THE CENTERPOINT AND ANY POINT ON THE 

RADIUS (R = 5729.578 / Dc)

ROAD AND STREET PROJECTS.

THE ARC DEFINITION OF A CURVE AND SHALL BE USED FOR ALL 

THE CENTRAL ANGLE SUBTENDED BY AN ARC OF 100 FEET. THIS IS 

DEGREE OF CURVE (Dc = 100 * D / L)

IS EQUAL TO THE CENTRAL ANGLE SUBTENDED BY THE CURVE.

THE DEFLECTION ANGLE BETWEEN THE TANGENTS AT THE P.I. THIS

DELTA OR INTERSECTION ANGLE (D = Dc * L / 100)

THE POINT AT WHICH THE CURVE ENDS AND THE TANGENT BEGINS.

POINT OF TANGENCY

THE POINT AT WHICH THE TANGENT ENDS AND THE CURVE BEGINS.

POINT OF CURVATURE

THE POINT AT WHICH TWO TANGENTS TO THE CURVE INTERSECT.

POINT OF INTERSECTION
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APPENDIX C

VERTICAL CURVE

E 

L / 2L / 2

L

x

 y

P.V.I.

P.V.T.P.V.C.

1

2
G = -G 

= 
+

DIRECTION OF STATIONING

DEFINITIONS

1 2

x

y

E

L

G & G 

P.V.T.

P.V.C.

P.V.I.

CURVE, IN STATIONS

- HORIZONTAL DISTANCE FROM THE P.V.C. TO ANY POINT ON THE 

AN INTERMEDIATE POINT ON THE CURVE

- VERTICAL OFFSET IN FEET FROM A POINT ON THE TANGENT TO 

FEET

- VERTICAL OFFSET FROM P.V.I. TO THE MIDDLE OF THE CURVE, IN 

- TOTAL LENGTH OF VERTICAL CURVE, IN STATIONS

NEGATIVE

OF STATIONING BEING POSITIVE AND DOWNGRADES BEING 

- GRADE OF TANGENTS, IN PERCENT, WITH UPGRADES IN DIRECTION 

- POINT OF VERTICAL TANGENCY

- POINT OF VERTICAL CURVATURE

- POINT OF VERTICAL INTERSECTION
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APPENDIX D

VERTICAL CURVES
TYPES OF

1 2

- LENGTH OF VERTICAL CURVE

- ALGEBRAIC DIFFERENCE IN GRADE

- GRADE OF TANGENTS, IN PERCENT

L

A

G & G 

CREST VERTICAL CURVES

SAG VERTICAL CURVES

 

P.V.I.

P.V.T.

L / 2

L

I II III

IV VIV
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2
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=

+

2

G
 
=
-

1G =-

 

E

E 

1
G
 
=
- 2G

 
=

+

 E

1
G
 
=
-

2
G =

-

2G
 
=

+

1G =
+

L

L / 2

E 

 E

A



DEPARTMENT OF PUBLIC WORKS

HOWARD COUNTY, MARYLAND WRA

WRA
DRAWN BY:

CHECKED BY:

SCALE:

DEC. 2017

NO SCALE
(CASE 1, 2, & 3)

SUPERELEVATION
METHOD OF ATTAINING

APPENDIX E.1

EDGE PROFILES

CROSS SECTION

CASE 3:  6 LANE ROADWAY (W=36')

CASE 2:  4 LANE ROADWAY (W=24')

CASE 1:  2 LANE ROADWAY (W=12')
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EDGE PROFILES
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APPENDIX F

EMBANKMENT GEOMETRY
TRAFFIC BARRIER REQUIRED FOR

ROADSIDE HAZARDS.

HOWEVER, CHECK BARRIER NEED FOR OTHER
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APPENDIX G

LAYOUT ELEMENTS
PARKING STALL

MEDC

K

J

B

X

A

X

L

F G H

MODULE

WALL TO INTERLOCK

MODULE

INTERLOCKING

MODULE

CURB TO INTERLOCKING

WALL CURB 

X - STALL NOT ACCESSIBLE IN CERTAIN LAYOUTS

90°75°60°45°DIAGRAM

ON

DIMENSION

NOTES:

5.

4.

3.

2.

1.

DISTRICT.

RECORDED FINAL DEVELOPMENT PLAN FOR A NEW TOWN 

THE ABOVE DIMENSIONS MAY VARY AS PROVIDED IN A 

THIS FIGURE BASED UPON A STALL WIDTH OF 9 FEET.

TWO-WAY).

WITH A MINIMUM ADJACENT AISLE WIDTH OF 12 FEET, (24 FEET IF 

PARALLEL PARKING STALLS SHALL BE A MINIMUM OF 8' X 22' 

SPACE DESIGN FOR THE HANDICAPPED.

SEE SECTION 2.9 FOR REQUIREMENTS RELATING TO PARKING 

REGULATIONS SHALL BE COMPLIED WITH.

THE MINIMUM REQUIREMENTS SET FORTH IN THE ZONING 

I

STALL DEPTH (TO CURB FACE)

CROSS AISLE, TWO WAY

CROSS AISLE, ONE WAY

SETBACK

OFFSET

BUMPER OVERHANG (TYPICAL)

MODULE, CURB FACE TO INTERLOCK

MODULE, INTERLOCK TO CURB FACE

MODULE, WALL TO INTERLOCK

MODULE, DEPTH TO INTERLOCK

AISLE WIDTH BETWEEN STALL LINES

STALL DEPTH TO WALL

STALL LENGTH OF LINE

STALL WIDTH, PARALLEL TO AISLE

M

L

L

K

J

I

H

G

F

E

D

C

B

A

19.1

24.0

16.0

12.7

6.4

2.0

51.0

47.8

51.0

15.9

16.0

19.1

27.0

12.7

20.1

24.0

16.0

9.0

2.6

2.3

55.9

53.7

55.9

17.8

18.0

20.1

23.2

10.4

19.7

24.0

16.0

4.7

0.6

2.5

61.3

60.1

61.3

18.6

23.0

19.7

20.4

9.3

18.0

24.0

16.0

0.0

0.0

2.5
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60.0

60.0
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18.0

18.0

9.0
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APPENDIX H

INTERSECTION SIGHT DISTANCE

THAN A MINOR COLLECTOR
CLASSIFICATION IS EQUAL TO OR LESS

IN RESIDENTIAL AREAS WHEN MAJOR STREET

d1

d1

a1 

d2

d2

MAJOR STREET

M
IN

O
R
 
S
T
R
E
E
T

 

 

d2 =

 

 

d1 =

 

a1 =

HEIGHT OF OBJECT @ MAJOR STREET = 2.0'

HEIGHT OF EYE = 3.5'

UNOBSTRUCTED VIEW FROM MINOR STREET

HEIGHT OF OBJECT @ CENTERLINE OF INTERSECTION = 2.0'

HEIGHT OF EYES = 3.5'

STOPPING SIGHT DISTANCE (MIN.), RESIDENTIAL AREAS

FROM EDGE OF PAVEMENT OR FLOWLINE

POSITION OF EYE ON MINOR STREET, 10' BACK
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HOWARD COUNTY SIDEWALK EXPANSION POLICY – PROCESS FOR PUBLIC INPUT ON SIDEWALK CONSTRUCTION 

Introduction 

When Howard County adds new sidewalk segments on public property along county roads the community 

benefits from improved safety and walkability. Adjacent property owners also benefit from the infrastructure 

improvements, however, they should also be aware of the maintenance responsibilities.  

These guidelines provide the procedure for communication with adjacent property owners regarding new 

sidewalk segments on public property along county roads, replacing the 1999 report “Sidewalk Extensions in 

Established Residential Neighborhoods Policy”. The new guidelines support the vision and goals of the Howard 

County General Plan, the Howard County Pedestrian Master Plan and the Howard County Complete Streets 

Policy and are intended to result in more positive outcomes in terms of communication to property owners, 

improved walkability, pedestrian safety, and quality of life in Howard County. 

Process For Community Notification or Approval 

The chart below will be used for new sidewalks on public property along county roads. 

Scenario Process 

1 Sidewalk segment is identified in 
current Pedestrian Master Plan. 

Adjacent property owners are notified of the new sidewalk segment, but 
their approval is not required. Project description, community benefit and 
adjacent property owner maintenance responsibilities must all be 
included in the notification. 

For scenarios 1, 2 and 4, Howard County Department of Public Works will 
send notification by certified mail to adjacent property owners at least 5 
weeks before construction. Notice of construction to the public is 
generally 2 weeks before construction. Additional communication with 
adjacent property owners earlier in the process will be conducted as 
appropriate to ensure adequate awareness of County activity. 

For scenario 3, the developer will send notification to the adjacent 
property owners and Howard County Department of Planning and Zoning 
(DPZ) by certified mail prior to submission of the original mylars that 
show design of the sidewalk to be constructed. DPZ will upload a copy of 
this notification and certified mail receipt to the PDox exhibit folder. 

2 Sidewalk segment is within 
walking distance of a Howard 
County Public School, as defined 
by Howard County Public School 
System Policy 5200. 

3 Sidewalk segment is an 
extension requested by Howard 
County Government as part of a 
development project. 

4 Sidewalk segment has been 
identified by the Office of 
Transportation as required for 
safe access to a transit stop, 
commercial or institutional use, 
use, park, sidewalk, pathway, or 
other public facility. The Office 
of Transportation will update 
this list on an annual basis by 
July 1 of each year. 

5 Sidewalk segment does not meet 
any of the criteria in 1 through 4 
above. 

Property owner approval by the following process is required. 
Local community must express their support through a community vote 
to be administered by Howard County. There will be one vote per 
property on the affected street. All property owners on the affected 
street within one quarter mile of the new sidewalk will be provided the 
opportunity to vote. Two Thirds majority support of the households that 
submit a vote is required as expression of community support. 

Appendix I

https://www.howardcountymd.gov/LinkClick.aspx?fileticket=znMuWyvBhKQ%3d&portalid=0
https://www.howardcountymd.gov/LinkClick.aspx?fileticket=znMuWyvBhKQ%3d&portalid=0
https://walkhoward.org/
https://www.howardcountymd.gov/LinkClick.aspx?fileticket=JOg4aMIeTJE%3d&tabid=2484&portalid=0
https://www.howardcountymd.gov/LinkClick.aspx?fileticket=JOg4aMIeTJE%3d&tabid=2484&portalid=0
https://www.hcpss.org/policies/5000/5200-pupil-transportation/
https://www.hcpss.org/policies/5000/5200-pupil-transportation/
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HOWARD COUNTY SIDEWALK EXPANSION POLICY – PROCESS FOR PUBLIC INPUT ON SIDEWALK CONSTRUCTION 

NOTES: 

1) Sidewalk segments in scenario 5 with community support will be considered through a prioritization 

process for the annual capital budget.  Prioritization Process is being developed as part of Complete 

Streets Implementation in 2020. The Office of Transportation and Department of Public Works will 

work together to identify the properties to be included in the vote based on the parameters above and 

make adjustments based on the location of each project. 

2) For all scenarios, sidewalk segments proposed on private property, or requiring disturbance to 

adjacent private property for its construction, will go through the existing easement process. 

3) Sidewalk segments that are part of capital projects for roadway improvements are excluded from this 

process and will continue to go through the community engagement process for capital projects. 
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