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Design criteria for various urban highway systems are given in this procedure. Attachment 1.1 and Attachment
1.5 contain design criteria for urban highways.

1.1 Cross Slope

The pavements of urban roadways typically have a crown in the middle and slope downward toward both edges.
The downward cross slope shall be a plane rather than a curved (parabolic) section. Table 1.1 shows cross
slope rates to use:

Table 1.1 Cross Slopes for Urban Roadways

Lanes Minimum Maximum
Driving 2% 3%
Parking, Turning, etc. 2% 4%

Cross slopes outside these ranges may be warranted depending on the situation.

1.2 Curb or Curb and Gutter

The design of curbs is based on whether the improved roadway will be defined as “low speed urban,”
“transitional,” or, “high speed urban.” The designer must therefore first determine the type of roadway, then use
the guidelines for that roadway type to determine the curb design that may be needed.

A roadway is defined as “low speed,” “transitional,” or, “high speed” based on two characteristics:
- Cross-section
- Posted speed (regulatory speed)

An urban roadway is one that controls surface drainage using curbs and may have an enclosed storm sewer
system that may discharge into an open channel.

As Table 1.2 shows, roadways with an urban cross section and a posted speed of 40 mph or less are
considered “Low Speed Urban,” whereas roadways with an urban cross section and posted speeds of 50 mph
or greater are considered “High Speed Urban.” Other roadways are considered “Transitional.” Please note that
the location of the roadway within the corporate limits of a city does not necessarily mean that the roadway has
an urban cross-section.

Table 1.2 Matrix for Determining Roadway Type

Posted Speed 40 mph or less 45 mph 50 mph or greater

Urban Cross Section | Low Speed Urban Roadway | Transitional Roadway | High Speed Urban Roadway

Normally, the method of handling the drainage determines the cross section. Given the cross section, the
designer then uses the posted (regulatory) speed or operating speeds to determine the type of roadway and the
information in the following paragraphs to select the appropriate curb design.

When designing curb for a new roadway, the expected posted speed is used. The posted speed limit is not
required to correspond to the design speed or to an individual design element within a project. Consult with the
region traffic engineer to determine the appropriate posted speed that will be implemented following completion
of an improvement project. (See Chapter 13 of the WisDOT Traffic Guidelines Manual (1) for guidance relating
to posted speed limits). In the case of a local roadway or connecting highway, also consult with the local
municipality having jurisdiction over the roadway when determining the appropriate posted speed limit.

When determining the acceptability of a given curb design (height & offset), consider other characteristics of the
roadway corridor. In addition to drainage and the posted speed, consider:

Page 1


http://wisconsindot.gov/rdwy/fdm/fd-11-20-001att.pdf#fd11-20a1.1
http://wisconsindot.gov/rdwy/fdm/fd-11-20-001att.pdf#fd11-20a1.5
http://wisconsindot.gov/rdwy/fdm/fd-11-20-001att.pdf#fd11-20a1.5

FDM 11-20 Cross Section Elements for Urban Highways

need to maximize capacity,

degree of adjacent roadside property development,
need for on-street parking

need for sidewalks

need for bicycle facility accommodations
frequency of access points

functional classification

availability and cost of right-of-way

Increases in any of these factors may make the character of the roadway more low speed urban.

1.2.1 General Curb Design Information

Dimensions and details of recognized curb and gutter designs are found in Chapter 16, Standard Detail
Drawings, of this manual. Curbs can be categorized as either vertical face or sloping face. Table 1.3 lists the
standard WisDOT curbs shown in Chapter 16, and categorizes them as vertical face, 4-inch sloping face, or 6-
inch sloping face.

Gutter width is the distance between the gutter flange line and the curb face. Gutter width is considered to be
part of the offset from the edge of the traveled way to the face of curb.
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Table 1.3 Curb, Curb & Gutter, and Inlet Covers per FDM Chapter 16

Curb type

Inlet Covers *

Type A curb

A, A-S,H, H-S, WM, S, V, Z

Type A, 18-inch

4

Type A, 30-inch

A, A-S, H, H-S, WM, Z

Type D curb

A, A-S, H H-S, WM, SV, Z

Type D, 18-inch

4

Vertical Face Type D, 30-inch

A, A-S, H, H-S, WM, Z

Type K, 30-inch

A, A-S, H, H-S, WM, Z

Type L, 30-inch

A, A-S, H, H-S, WM, Z

Milwaukee: 18-inch

Milwaukee: 22-inch

Milwaukee: 31-inch R, W
Type A, 36-inch HM, HM-S
Type D, 36-inch HM, HM-S

Type G, 30-inch

HM-GJ, HM-GJ-S

4-inch Sloping Face
Type J, 30-inch

HM-GJ, HM-GJ-S

Type T, 36-inch T
Type R, 36-inch T
Type A, 36-inch F, HM, HM-S
Type D, 36-inch F, HM, HM-S

Type G curb HM-GJ, HM-GJ-S, S, V

6-inch Sloping Face

Type G, 30-inch HM-GJ, HM-GJ-S

Type J curb HM-GJ, HM-GJ-S, S, V

Type J, 30-inch HM-GJ, HM-GJ-S

* Inlet covers can fit curb height and curb & gutter width. Some adjustment may be required. Also, check
hydraulic capabilities and the safety for bicycles, pedestrians, and disabled users.

Another approach is to widen the gutter at the inlet location. This can be done by either flaring back the curb
face or flaring in the curb flag.

Use of non-standard curb designs is discouraged but may be necessary where site conditions dictate. Prior to
inclusion in a project plan, alternate designs shall be discussed in the Design Study Report.

Curb type and placement near traffic barriers (guardrail, etc.) and crash cushions is important because there is
the potential for an errant vehicle to vault. High speed impacts to curbs can cause vehicle damage leading to
loss of vehicle control.

Evaluate whether a roadway taper or curb cut (driveway entrance curb) needs to be provided at the approach
end of traffic barrier end treatments or crash cushions to minimize any adverse effect on traffic barrier or crash
cushion performance. Base this decision on the type of end treatment, drainage requirements, roadway cross-
section and available right-of-way.

Further guidance on curb placement around traffic barriers and crash cushions can be found in the Roadside
Design Guide (AASHTO RDG, 2006 (2)).

1.2.2 Low Speed Urban Roadways
- Use 6-inch vertical curb to control both surface drainage and access.

- For raised median curb, the designer may use either the desired 2-foot offset or 1-foot minimum offset
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from the edge of the traveled way to the face of curb. (A 2-foot or 1-foot) gutter section will meet
minimum requirements).

- For outside curb, the designer may use either the desired 2-foot offset or 1- foot minimum offset from
the edge of the traveled way to the face of curb. (A 2-foot or 1-foot gutter section will meet minimum
requirements)

- Provide Bicycle accommodations on arterials and collectors according to FDM 11-46-1 either by
providing on-road accommodations ranging from a bike lane to an adequate-wide curb lane between
the traveled way and the face of curb. A 1-foot gutter width is acceptable adjacent to a marked bike
lane and is often desirable since it will narrow the space requirement of the combined bike lane/gutter
section by a foot. See FDM 11-46-15 and Attachment 1.1 for guidance on bicycle accommodations.

- Typically, match Island curbs to the curb design used on the roadway section unless the roadway
environment or maintenance activities dictate a different approach such as traffic pavement marking or
an alternative curb design. Coordinate the design with region or municipal operations staff.

- Certain characteristics of the roadway corridor may limit the ability to offset the curbs by the 1-foot
minimum from the edge of the traveled way. In these situations the median curbs and curbs on the
outside edge of the roadway may have offsets less than 1-foot. However, the reasoning for the
reduced offsets shall be documented in the Design Study Report. (To mitigate for the reduced offset, a
sloping curb may be required)

- Further guidance on curb type and placement can be found in A Policy on Geometric Design of
Highways and Streets (AASHTO GDHS, 2004(3)) and the Roadside Designh Guide (AASHTO RDG,
2006)(2).

1.2.3 Transitional Roadways
- If the posted speed is greater than 40 mph eliminate curbs when possible.

- If curbs are required to control drainage, use 6-inch sloping curbs rather than 4-inch sloping.

- In limited situations where the access point is not clearly delineated and cannot be controlled by other
means, a 6-inch vertical curb may be used. Document reasons for using the vertical curb in the DSR.

- Curbs and Curb Offsets - Consult region planning and traffic personnel, the local municipality, regional
planning organization, or the County planning department to determine the nature and extent of
existing or planned development surrounding or impacting the proposed roadway corridor. To qualify a
project as being in a developing area; written documentation is needed from either the local
municipality, regional planning organization or county planning departments verifying current or future
zoning and other long-range planning goals. In addition to reviewing the nature and extent of existing
or planned development, consider the roadway’s functional classification and frequency of access
points.

1.2.3.1 Undeveloped Areas:
- Use 6-inch sloping curbs.

- Offset both median curbs and outside curbs to the edge of a normal-width shoulder. (See FDM 11-15
Attachment 1.1 - 1.4 and FDM 11-15 Attachment 1.17 - 1.19)

- Median curb and curbs on the outside edge of the roadway with offsets less than the normal-width
shoulder will require justification and approval in an Exception to Standards Report (See FEDM 11-1-2)

1.2.3.2 Developing Areas:
- Use 6-inch sloping curbs.

- Offset both median curbs and outside curbs to the edge of a normal-width shoulder. (See See FDM
11-15 Attachment 1.1 - 1.4 and FDM 11-15 Attachment 1.17 - 1.19)

- Certain characteristics of the roadway corridor may limit the ability to offset the curbs by the normal
width shoulder. In these situations the median curbs and curbs on the outside edge of the roadway
may have a reduced offset, down to a minimum 1.8-foot offset, from the edge of traveled way to face
of curb, but reasoning shall be documented and approved in the Design Study Report.

- Median curb and curbs on the outside edge of the roadway with offsets less than the 1.8-foot minimum
require justification in an Exception to Standards Report (See FDM 11-1-2).

- Provide -bicycle-accommodations on all arterial and collector streets, according to FDM 11-46-1. A 1-
foot gutter width is acceptable adjacent to a marked bike lane and is often desirable since it will narrow
the space requirement of the combined bike lane/gutter section by a foot. See FDM 11-46-15 and
Attachment 1.5 for guidance on bicycle accommodations.
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1.2.3.3 Developed Areas:
- Use 6-inch sloping curbs.

- Offset both median curbs and outside curbs to the edge of a normal-width shoulder. (See See FDM
11-15 Attachment 1.1 - 1.4 and FDM 11-15 Attachment 1.17 - 1.19)

- Certain roadway characteristics may limit the ability to offset the curbs by the normal width shoulder. A
minimum offset of 1-1.8 feet may be used, but shall be documented and approved in the Design Study
Report.

- Offsets of less than 1-foot require justification in an Exception to Standards Report (See FDM 11-1-2).

- Bike accommodations are to be provided on all arterial and collector streets, according to FDM 11-46-
1. A 1-foot gutter width is acceptable adjacent to a marked bike lane and is often desirable since it will

narrow the space requirement of the combined bike lane/gutter section by a foot. See FDM 11-46-15
and Attachment 1.5 for guidance on bicycle accommodations.

1.2.4 High Speed Urban Roadway
- In general, neither vertical nor sloping curbs are desirable for use on high-speed roadways. Therefore,
eliminate curbs on urban high speed roadways, where it is practical to do so.

- When a curb is used, a 4-inch sloping curb design is preferable. However, a 6-inch sloping curb
design may be used when required by drainage or access control considerations.

- A normal shoulder width offset from the traveled way to the face of the median curb and from the
traveled way to the outside edge of the roadway is required (See Attachment 1.5). However, in special
cases, when justification by an Exception to Standards Report, a minimum offset of 1.8 feet to the face
of curb may be acceptable.

- Bike accommodations are to be provided on all arterial and collector streets, according to FDM 11-46-
1. A 1-foot gutter width is acceptable adjacent to a marked bike lane and is often desirable since it will
narrow the space requirement of the combined bike lane/gutter section by a foot. See FDM 11-46-15
and Attachment 1.5 for guidance on bicycle accommodations.

1.3 Desirable and Minimum Design Criteria

The FDM design criteria tables show desirable and minimum values for design speed, lane widths, parking lane
widths and roadway widths (face of curb to face of curb) including widths needed for bicycle accommodations.
The desirable values are those shown in bold and the minimum values are those shown un-bolded and in
parentheses. Use desirable values as the default on all projects. Use less-than-desirable values only when the
desirable values are not possible or feasible to provide on projects because of social and environmental impacts
or other such constraints, and only when an analysis of crash history indicates no adverse safety impacts.
Justification for the use of less than desirable, but greater than or equal to minimum values shall be documented
and approved in the project’s Design Study Report. The application of any values less than the minimum values
shown in the tables requires an approved exception to design standards for controlling criteria, and justification
and approval in the project’s Design Study Report for non-controlling criteria.

1.3.1 Low Speed Urban Roadways

In urban areas with restricted space and lower speeds, lesser design criteria values may be appropriate. Lesser
design criteria values on urban streets reduce pedestrian crossing distances, allow for on-street parking and
transit stops, and enable development of left turn lanes for safety. Lesser design criteria values also tend to
encourage lower speeds. An important factor to be aware of when considering the use of lesser design criteria
values is that narrower travel lanes reduce vehicle separation from other vehicles and bicyclists. A careful
analysis of crash history is needed when considering narrower lane widths, especially where consideration is
being given to narrowing existing lane widths. Selection of a design vehicle is also very important in considering
the use of lesser design criteria values. Heavy trucks require more room to maneuver, both along the roadway
and at intersections.

1.3.2 Transitional and High-Speed Urban Roadways

The benefits of desirable design criteria values on transitional and high-speed urban roadways are similar to
those listed for rural roadways. These include:

- Increased safety and comfort for the driver. Studies have shown that collision rates decrease as lane,
shoulder/curb offset and clear zone/lateral clearance widths are increased. There is more room for a
driver to recover control and avoid fixed objects.

- Increased capacity of the highway
- Increased mobility by increasing driver comfort when traveling at higher speeds
- Increased vehicle separation, especially as vehicle speeds, volumes and percentage of heavy, wider
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vehicles increases
- Increased room to accommodate vehicle “off-tracking” along horizontal curves

- Increased room for bicycle accommodations. Where bicyclists and pedestrians must cross the
roadway, crossings should be provided at intersections controlled by traffic signals or other traffic
control devices or be provided by way of a underpass or overpass structure. See FDM 11-46-15 for
guidance.

- Additional shoulder widths/curb offsets also help to accommodate drainage, store disabled vehicles,
enable collision avoidance maneuvers, and provide structural support for the traveled way.

Use of higher design criteria values may contribute to higher vehicle operating speeds than would otherwise
occur if lesser design criteria were used. In situations where it is desirable to lower vehicle operating speeds,
consider using pavement marking, small plantings and other traversable features to visually narrow lane and
shoulder/curb offset widths and reduce lateral clearance. Physical reductions in lane, shoulder/curb offset and
lateral clearance widths can be accomplished by either moving curb and gutter in or allowing hazardous trees
and other objects to be placed closer to the traveled way. However, very careful thought is needed when
considering such physical reductions. As mentioned elsewhere in this procedure, curbing has no re-directive
capability at medium and high speeds (45 mph or greater) and can destabilize vehicles or cause them to vault
traffic barriers.

1.4 Medians
Types of medians and their recommended design are addressed below and on pages 474-478, GDHS 2004 (3).

Medians for urban streets are designated as either curbed or flush.

Except at intersections, obstacles in the median that cannot be installed with breakaway supports, such as
bridge piers, are to be either shielded with attenuators or traffic barrier, or be removed.

For guidance on median openings and median widths where left-turn bays will be installed, refer to EDM 11-25
particularly FEDM 11-25-2, "Design Criteria and Guidelines”, EDM 11-25-5, "Left-Turn Lanes" and EDM 11-25-20,
"Median Opening". The minimum median widths required for U-turns are shown in Exhibit 9-92, p.711, GDHS
2004 (3).

Indicated widths of median referred to in this procedure are based on the definition appearing in the GDHS,
which is "the dimension between through lane edges and includes the left shoulders, if any."

1.4.1 Curbed Medians

The median edges usually consist of a 1 to 2 foot gutter and a six-inch high vertical or sloped face curb (see
SDD for curb and gutter details).

Several choices are available as to the treatment of the median area between the curbs. It can be raised or
depressed and covered with grass, artificial turf, or gravel, paved with asphaltic or P.C. concrete, etc. Selected
treatment will vary depending primarily on drainage considerations and pavement slopes, with secondary
consideration of aesthetics, plantings, etc.

If the median area is crowned, low-side median curb and gutter (gutter slopes toward curb) is generally used.
This assumes that the roadways are also crowned and the driving lanes adjacent to the median drain toward the
median. Use low-side curb and gutter in superelevated areas, also.

For projects where all roadway lanes pitch to the outside, use a depressed median and high-side curb and
gutter (gutter slopes away from curb).

Designs utilizing low-side curb and gutter are the most desirable as they tend to minimize the wet and slippery
conditions caused by snow melt.

1.4.2 Flush Medians
Two types of flush medians are available:

1. The first is truly flush with the edge of driving lanes on either side. (Exhibit 7-7B, page 462, GDHS
2004 (3)). It is delineated by either painting or paving with contrasting type of pavement.

2. The second type of flush median consists of a slightly raised pavement, normally having a corrugated
surface.

On streets with numerous businesses, raised medians restrict access and force drivers to make U-turns at
median openings to reach their destination. With a flush median the center lane can be reserved for vehicles
making left turns from both directions. For more information on two-way left-turn lanes refer to FDM 11-25-5.
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1.4.3 Low Speed Urban Roadways

Medians are included on two-way streets in Design Classes 4 and 5 (see Attachment 1.2 and Attachment 1.3).
Curbed medians are to be as wide as practical, with 30 feet normally being the maximum width. When crossing
traffic is a factor, curbed medians are not to be less than 24 feet. Lesser widths down to 14 feet are appropriate
when there is predominantly left-turning movement and few cross traffic vehicles. Curbed median widths less
than 14 feet are adequate to provide for separation and prevent conflicts between vehicles traveling in opposite
directions.

1.4.4 Transitional And High Speed Urban Roadways

Medians are included on two-way streets in Design Classes UCL5 and UA3 (see Attachment 1.6). Minimum
median widths on these roadways shall be 30 feet for the following reasons:

- Provides minimum clear zone in one direction for up to a 60 mph design speed

- Provides the minimum width to meet the operational requirements of cable-guard and other median
roadside safety barriers that may be needed to prevent or eliminate cross over accidents.

- Provides a reasonable width for semi-trailer trucks to safely cross a median in a single crossing
maneuver (includes crossing the adjacent traffic lanes, median and either into or across the far side
traffic lanes). For semi-trailer trucks to cross in multiple stages by storing in the median, requires a
minimum median storage width of 80 feet or greater.

1.5 Travel Lanes

The number and width of travel lanes for each design class are shown in Attachment 1.1 and Attachment 1.5.
For low speed urban roadways (Attachment 1.1) threshold traffic volumes are given in the tables for LOS C, D
and middle E for typical “worst case” and typical “best case” scenarios and for transitional and high speed urban
roadways (Attachment 1.5) threshold traffic volumes are given based on the FDM 11-5-3 level of service
triggers.

The intent of the threshold volumes is to indicate when incremental improvements or capacity improvements are
to be considered. For the low-speed urban roadways, the “worst case” and “best case” thresholds provide a
range of capacities based on a range of possible geometric and operational features.

The “worst case” scenario threshold is based on a roadway that contains typically the worst, capacity-reducing
features such as narrow lanes, high turnover parking stalls, no exclusive turn lanes, poor access control, poor
signal timing and coordination, etc. The “best case” scenario threshold is based on a roadway containing
typically the best, capacity increasing features such as wide lanes, no parking stalls, exclusive turn lanes, good
access control, good signal timing and coordination, etc.

If the projected traffic volumes are below the “worst case” threshold, then the highway will most likely operate
sufficiently under its current configuration; if the projected traffic volumes are above the “best case” threshold,
then additional lanes or other major improvements are most likely needed; and if the projected traffic volumes
fall between the “worst case” and “best case” thresholds, then a traffic analysis is needed to evaluate the
project’s capacity, level of service and necessary incremental improvements. See FDM 11-5-3 for use of meta-
manager data or whether a project specific traffic analysis needs to be completed.

For the transitional and high speed urban roadways, the thresholds are based on typical geometric and
operational features. When the thresholds for transitional and high-speed urban roadways are exceeded,
consider adding travel lanes or other improvements such as passing lanes or climbing lanes.

Use narrower lanes only where limitations are imposed by topography, right-of-way, or social/environmental
impacts; and then only when a careful study has been made of the effects on traffic safety and capacity.

Lane widths for Federally Designated Long Truck (i.e. the "National Network" as defined in 23 CFR Part 658)
routes are 12-ft desirable and 11-ft minimum, but there shall be at least one 12-ft fane in each direction. Lane
widths for NHS Routes and Arterials and Collectors that are not Federally Designated truck routes are 12-ft
desirable and 11-ft minimum if truck and bus volumes exceed an average of 200/lane/day for undivided
roadways and 300/lane/day for divided roadways (e.g., the threshold for urban design class 3 (4-lane undivided)
is 4 x 200 = 800 trucks per day; the threshold for urban design class 4 (4-lane divided) is 4 x 300 = 1,200 trucks
per day).

A wide curb lane (aka “wide outside lane” or “wide outside thru lane”) is an outside or curb lane that is wider
than 12-feet. The width of a wide curb lane is equal to the lesser of the distance from the lane line to the curb
flange line or from the lane line to 1-foot inside the curb face. The outside thru travel lane is part of the wide curb
lane (travel lane widths do not exceed 12-feet). The use of a wide curb lane as a bicycle accommodation is
discussed in FDM 11-46-15.3.3 and in the Wisconsin Bicycle Facility Design Handbook (4).
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If there is room for a single lane in the center of an undivided two-way street then it may be:

1. Marked for traffic in one direction if the volumes are always heavier in that direction. This would be
considered a travel lane.

2. Marked as a reverse flow lane if the heavy direction of flow changes during the day. This would be
considered a travel lane.

3. Used for left-turn storage and paved with a contrasting material and/or conspicuously marked if there
is a large percentage of turns at many intersections. This would not be considered a travel lane. (Note:
a two-way left-turn-lane (TWLTL) needs to be 14-16 feet wide - see FDM 11-25-5).

Reverse flow lanes can generally be considered when right-of-way is restrictive and more than two-thirds of the
peak-hour traffic flows in opposite directions daily. More than one lane may be designed to carry reverse flow
traffic if needed (refer to pages 492-494, GDHS 2004 (3).

1.6 Auxiliary and Parking Lanes

Urban roadway widths over and above that required for traffic lanes (typically 36 feet Fc - Fc) are frequently
necessary (or desirable) to accomplish the following urban needs:

1. Enable two-way arterial traffic to bypass a disabled vehicle.
. Allow for safer entrance and exit from intersections and driveways.
. Maintain greater separation of pedestrians and moving vehicles when sidewalks abut the curb.

. Maintain greater separation of bicyclists and moving vehicles.

a A W DN

. Enable turning movements to be accomplished by trucks or buses minimizing or eliminating
encroachment on opposing traffic lanes.

6. Provide temporary storage areas for snow.
7. Provide storage space for turning vehicles.
8. Provide for parking.

When parking must be accommodated, the additional roadway width required for this purpose more than
suffices for all the other items in the preceding listing. Designs that include parking lanes are discouraged. It is
preferable that street widths be selected such that design year traffic volumes will require all lanes to function as
live traffic lanes. Parking can then be permitted until such time as the lanes are actually required for traffic.

Parallel parking is an added benefit for adjacent business, but it results in a reduction in capacity, especially
during peak traffic times. Studies of street capacity have found that curb parking reduces capacity by 1/4 - 1/3 or
more on typical streets. The area occupied by parked vehicles is not available for traffic movement. The effect
on capacity and service volumes is thus equivalent to a reduction in effective width of at least 8 feet. Additionally
in areas of heavy parking turnover a sporadic interruption in the adjacent lanes will result from vehicles entering
or leaving parking spaces. When capacity problems exist, consider removing all on-street parking, when
possible. Parking can interfere with emergency and service vehicles such as: police, fire, ambulance, trash
collection and water utilities. On-street parking can also be a major contributing factor to traffic crashes because
of improperly or illegally parked vehicles and pedestrians entering the street from between parked vehicles.

In the case of arterials, the design year traffic volumes may be high enough to require the parking lanes to
ultimately act as live traffic lanes on either a part-time or full-time basis. If a parking lane is used as a travel lane
then the width of this travel lane does not include the gutter width. This travel lane becomes the outside travel
lane and its outside edge is considered to be the edge of traveled way.

Regardless of whether the anticipated ultimate use is for parking or driving, wider parking lanes are desirable in
commercial areas. See Table 1.4 below.
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Table 1.4 Parking Lane Widths To Accommodate Parallel Parking

(Width Including Gutter)
Roadway Type
Desirable Minimum*
Arterial Street (or Collector in commercial area) 12 ft 7ft
Collector (non-commercial area) 8-10 ft 7 ft
Local Street 8 ft 6 ft

* See FDM 11-46-15.3 for bicycle accommodations with parking.

Restrict parking near intersections for the purposes of:

- increasing sight distance, both for vehicles and pedestrians (see FDM 11-10-5 section 1.4.1.3 and
FDM 11-10 Figure 5.3)

- reducing conflicts for turning traffic,
- providing bus storage or loading zones, and
- Complying with state and local regulations.

See pages 491 and 614, GDHS 2004 (3) for parking restrictions at intersections.

1.6.1 Angle Parking

Various studies have shown that angle parking is particularly unsafe and is to be replaced with parallel parking,
if possible. Angle parking presents problems because of the varying length of vehicles and the sight distance
problems associated with vans and recreational vehicles.

Angle parking also requires a much wider parking lane than does parallel parking. Lane widths of 15 to 20 feet
are required depending on the degree of angle used.

Do not use angle parking, except in the following situation.
1. On low volume local streets which have adequate width to safely accommodate this type of parking
2. The additional parking is absolutely necessary for the economic stability of the local community.

A typical situation when angle parking may become an issue is when a street improvement is planned and the
angle parking already exists. In this case, review crash records to assess the safety impact of this type of
parking before allowing it to continue.

When angle parking is determined to be required, treat it as a design exception and document it accordingly.
Documentation is to include an accident analysis, posted speed, street width, traffic volumes and a discussion of
why it is necessary to the economic stability of the community to retain it.

1.6.2 No Parking

When provision for parking is unnecessary, use the roadway widths for the no-parking condition given in
Attachment 1.1. However, if the roadway is a two-lane STH or Connecting Highway - and no provision for
parking is to be made -a total width of 36 feet from face to face of curbs is recommended. This width will provide
all the needs previously listed under the Auxiliary and Parking Lanes section - except parking. If parking is to be
permitted on one side only, consider providing a total width greater than 36 feet only when there is a reasonable
chance of needing additional traffic lanes within the foreseeable future.

1.7 Borders
This portion of the FDM has been transferred to FDM 11-46-05.

1.8 Slopes and Ditches

In urban areas where the roadways are designed to match the existing property at the street right-of-way, the
slope (width) is usually kept to a minimum. If the roadway does not match abutting property, the choices are to
acquire permanent right-of-way (acquire in fee or easement), or a temporary construction permit, or build a
retaining wall when close structures do not permit the use of adequate slopes. See pages 514-515, GDHS 2004
(3) and the Wisconsin LRFD Bridge Manual (5) for guidance in the use of retaining walls.

When the depth of cut or fill is about 5 feet or above, permanent right-of-way (acquired in fee or easement) is
required so as to have permanent rights to maintain the slope. For lesser heights where it is only necessary to
construct the slope and "dress up" the adjacent land, temporary limited easements are obtained.

Flatten and shape slopes to fit the existing topography, and to provide a pleasing, natural appearance consistent
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with effective erosion control and adequate drainage.

Generally, ditches that are parallel to a street (roadside ditches) are not required in an urban area. However, if
ponding is anticipated adjacent to a fill section, or if the natural sheet flow is interrupted because of the street,
place an inlet in the ponded area, or construct a roadside ditch to drain the ponded area (use a minimum
longitudinal ditch slope of 0.5%).

1.9 Clearances for Urban Roadways

Definitions and guidance for Lateral Clearance and Clear Zone can be found in EDM 11-15-1. As mentioned
there, the distinction between lateral clearance and clear zone is that is that lateral clearance is for the benefit of
vehicles on the roadway, and clear zone is for the benefit of vehicles that errantly leave the roadway.

1.9.1 Lateral Clearance for Urban Roadways

Lateral clearance is required on all roadways. On urban roadways without roadside barriers, lateral clearance
must be provided from the edge of driving lane to at least a minimum distance behind the face of curb. On urban
roadways with roadside barrier, provide the required lateral clearance between the edge of driving lane and the
face of the barrier. Table 1.5 and Attachment 1.7 show lateral clearance requirements.

Street parking may be unrestricted, restricted, or prohibited. On streets with prohibited or restricted parking, the
outer lanes are available to carry moving traffic.

On streets with unrestricted parking, the driving lane will have sufficient lateral clearance because it is offset
from the face of curb by the width of the parking lane. However, a lateral clearance offset must still be provided
behind the face of curb to reduce interference with parked vehicles.

Do not place roadside barrier adjacent to parking lanes. Install the roadside barrier so that it meets both the
lateral clearance requirements and the guidance of FDM 11-45-1, i.e. the curb face is either flush with or behind
the face of the beam guard railing.
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Table 1.5 Required Lateral Clearance from Edge of Driving Lane for Urban Streets—New construction

and Reconstruction* A

Parking Condition

Urban Roadway

WITHOUT roadside barrier B

WITH roadside barrier at curb

C
Type face
With Parking ALL Desirable Do not allow parking where roadside
Parking lane width + 4-feet © barrier is used
Minimum
Parking lane width + 2 feet P
Without Parking |HIGH SPEED Desirable Desirable
and TRANSITIONAL The GREATER of The GREATER of
6 feet 6 feet
OR OR

the offset from edge of driving lane
to face of curb + 4 feet £

Minimum

The offset from edge of driving
lane to face of curb + 2 feet &

the offset from edge of driving lane
to face of curb®

Minimum

The GREATER of

1.8 feet

OR

the offset from edge of driving lane to
face of curb®

LOW SPEED
AND TURNING LANES

Desirable

The GREATER of
4 feet

OR

the offset from edge of driving lane to
face of curb + 2 feet E

Minimum
The offset from edge of driving lane to
face of curb + 2 feet &

Desirable

The GREATER of
4 feet

OR

the offset from edge of driving lane to
face of curb®

Minimum

The GREATER of
1.8 feet

OR

the offset from edge of driving lane to
face of curb®

* See FDM 11-40-1 for 3R urban lateral clearance requirements.

A Applies to all fixed objects other than mailboxes. Clearances to mailboxes are based on the guidelines from
Chapter 11 of the 2006 AASHTO Roadside Design Guide (2), titled “Erecting Mailboxes on Streets and

Highways.”

B. Lateral clearance extends behind the curb face.

C- Lateral Clearance must be provided to the face of the barrier, but does not extend behind it. Other offsets
behind the barrier or curb face may apply. Also, consider the potential deflection of the roadside barrier (see

FDM 11-45-1).

D- parking lane width includes gutter width.

E Includes gutter width - see this Procedure for guidance on offsets from edge of driving lane to face of curb.

1.9.2 Clear Zone for Urban Roadways

Clear zone is important in urban and transitional roadway. Nationally in 2010, 42% of fixed object fatalities
occurred in urban areas (Insurance Institute for Highway Safety). In another study, 48% of run off the road
fatalities occur at speeds less than 50 mph.

Because of this, clear zone on urban roadways is desirable. However, there may be trees, utility poles, utility
cabinets, or other fixed objects within the clear zone, which are impractical to remove or shield. That, along with
limited right-of-way, generally makes it more difficult to provide clear zone on urban roadways than on rural
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roadways.

The 2011 Green Book (9) indicates the following:

- “Where establishing a full-width clear zone in an urban area is not practical due to right-of-way
constraints, consideration should be given to establishing a reduced clear zone or incorporating as
many clear-zone concepts as practical, such as removing roadside objects or making them
crashworthy” (9), page 4-15).

- “On curbed facilities located in transition areas between rural and urban settings there may be an
opportunity to provide greater lateral offset in the location of fixed objects” (9), page 7-37).

In the past, there has been much confusion over what clear zone is required for urban or transitional roadway.
The 2011 AASHTO Roadside Design Guide (10) has provided the following clarifications:

- “This minimum lateral offset was never intended to represent an acceptable safety design criteria,
though sometimes it has been misinterpreted as such. In a constrained urban environment, there is
still a need to position rigid objects as far away from the active traveled way as possible.”

A common misconception about urban roadways is that curb acts as a barrier that helps prevent vehicles from
leaving the roadway. Slope faced curbs have no re-directional capability and vertical faced curbs have only
limited re-directional capabilities and only at low speeds (approximately 25 mph or lower).

Table 1.6 Recommended Clear Zone for Urban Roadways - New Construction and Reconstruction*

Low Speed (40 Transitional (45 mph posted speed) - (By Level Of Development) High Speed (50-

mph posted - 55 mph posted

speed or less) Developed Developing Undeveloped speed)

Provide clear zone | Provide clear zone to | Provide Rural Clear Zone Provide Rural Clear Provide rural clear

to the extent it is the extent it is until development occurs. Zone. See FDM 11-15- zone. See FDM

practical practical See FDM 11-15-1, 1, Attachments 9-10 11-15-1,
Attachments 9-10 Attachments 9-10

* See FDM 11-40-1 for 3R urban clear zone requirements.

Practical clear zone can depend on many different variables. Review FDM 11-45-2, and FDM 11-45-3 for
additional discussion. Provide documentation in design study report on how clear zone was determined. Discuss
why it was not practical to remove fixed object hazards, move fixed object further away from roadway, to use
breakaway features or in some cases install barrier systems.

When adding fixed object hazards or reducing the distance between fixed objects and travel lanes, use the Run
Off the Road (ROR) Frequency Calculator found in Attachment 1.8 to determine changes in run off crash
frequency. Document increases in ROR crash frequency of 10 percent or more in design study report (DSR).
Discuss why ROR crashes are increasing; what methods were considered and implemented to limit crash
severity or mitigate ROR crashes. If applicable, explain how the increase in ROR may be offset with other safety
benefits.

1.9.3 Additional Guidance for Treatment of Fixed Objects - Low Speed Urban (40 mph posted speed or
less), With or Without Parking

Place light poles beyond the lateral clearance. Breakaway light poles are generally preferable in regard to safety
in developed areas. However, non-breakaway light poles are acceptable for the following situations.

- Downtown streets with commercial buildings behind sidewalks.
- Where there is a preponderance of other non-breakaway features such as trees, or street furniture.
- Where ornamental poles are used which cannot be made breakaway.

- At locations that are frequented by high concentrations of pedestrians, and where the likelihood of
poles coming down on pedestrians is high, e.g. bus stops.

- Playgrounds.

1.9.4 Additional Guidance for Treatment of Fixed Objects - Transitional (45 mph posted speed) and
High-Speed Urban (50 mph posted speed or greater)

Curbs are ineffective at redirecting errant vehicles at these speeds. Therefore, providing clear zone is more
important in transitional and high-speed urban areas than in low-speed urban areas. Guidance for choosing the
location of various fixed objects is provided below,

- Utility poles. The most desirable treatment is to bury the utilities, or install the poles at, or as close as
practical to the right-of-way line. Make accommaodations in accordance with the WisDOT Utility
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Accommodation Policy Manual, Chapter 96 of the State Highway Maintenance Manual (6).

- Utility junction boxes, pedestals, cabinets, and other above ground facilities. It is undesirable to locate
these on the right-of-way. However, when above ground facilities are allowed on the right-of-way,
place these at a location that is not vulnerable to errant vehicles and at, or as near to, the right-of-way
line as practical.

- Trees. Generally, do not allow trees on constricted right-of-way. Plant trees beyond sidewalk, or
arrange for special treatment.

- Overhead sign supports, non-breakaway. Individual attention must be given to look for locations which
may give adequate offsets. If the horizontal clearance must be less than values prescribed in FDM 11-
15-1 or if located on a substantial curve, shield with guardrail or crash cushion. Shielding may be
unnecessary or undesirable under the following conditions:

Buildings, walls or drop-offs near curbs.

- Interference with pedestrian movements, or potential driveway development.
- Sight obstruction may result.

- Shielding itself may be a hazard.

- Light poles. State-owned light poles, and those under permit, shall comply with lateral offset criteria in
Section 11-10-1 of the Traffic Guidelines Manual (1). For convenience a portion of that information is
provided in Table 1.7 below.

Table 1.7- Light Pole Minimum Lateral Offset for Transitional and High Speed Urban

Posted Speed Traffic Volume Minimum Offset* Minimum Offset For

(MPH) (ADT) For Rigid Breakaway
0-1,500 20 Ft. *x
45-50 1,500 - 6,000 26 Ft. *x
over 6,000 28 Ft. *
0-1,500 24 Ft. *
55 and over 1,500 - 6,000 30 Ft. *x
over 6,000 30 Ft. **

* Offset distance is measured from the adjacent edge of traveled way (through lane), to the face of the
pole.

** Breakaway poles shall be a minimum of 12-feet as measured from the adjacent edge of traveled way
(through lane) in a rural cross-section. Breakaway poles shall be a minimum of 2-feet from face of
vertical curb, or flow line of sloping curb, in an urban cross-section.

1.9.5 Traffic Signal Supports

See section 6-1-3 of the Traffic Signal Design Manual (TSDM) (7) for guidance on offsets. Breakaway
installations are not required per the 2006 AASHTO Roadside Design Guide (2). Non-breakaway traffic signal
supports are allowed within the clear zone. Shielding may be necessary at some locations. Consult with the
Region Traffic Signal Design Engineer.

1.9.6 Railroad Warning Signs and Signals
See FDM 17-60-20 and Part 8 of the MUTCD (8) for guidance. Consult with the Region Railroad Coordinator.

LIST OF ATTACHMENTS

Attachment 1.1 Urban Streets Roadway Criteria for Posted Speed Limits of 40 mph or less

Attachment 1.2 Typical Street Cross Sections, Classes 1b, 2a, 2b & 3

Attachment 1.3 Typical Street Cross Sections, Class 4 and Class 5

Attachment 1.4 Factors Used for Highway Capacity Manual LOS Thresholds

Attachment 1.5 Transitional and High Speed Urban Roadway Criteria For Posted Speed Limits Of 45 -
55 mph

Attachment 1.6 Typical Transitional / High-Speed Urban Street Cross Sections
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Attachment 1.7 Required Lateral Clearance

Attachment 1.8 Run off the Road Frequency Calculator

FDM 11-20-5 One -Way Streets September 18, 1992
5.1 Guidelines

Designs for one-way operation are recommended when geometrically feasible and economically justifiable.
These should normally be applied when adjacent streets can be paired to carry traffic in both directions. One-
way operation is most applicable when two-way operation would cause problems with heavy turning
movements, when closely spaced signals make progressive signalization difficult on a two-way facility, or when
directional distribution is well balanced throughout the entire day. Also, one-way pairs can sometimes be used to
good advantage to provide the desired capacity through a corridor without requiring extensive street
reconstruction or property damage.

With the exceptions listed below all guidelines pertaining to two-way street operation shall also apply to one-way
streets.

A table of roadway characteristics has not been prepared for one-way streets as was done for two-way streets;
therefore, design classes, normal traffic volume ranges, and functional classifications have not been assigned.
However, a two-, three-, and four-lane facility can be taken to be roughly equivalent to design classes 1, 2, and
3, respectively, as shown in EDM 11-20 Attachment 1.1 for two-way streets. Attainable traffic volumes should be
computed using procedures shown in the Highway Capacity Manual (see EDM 11-5-3). Medians should not be
used on a one-way street, and because of this the typical cross section should not include more than four
driving and two parking lanes.

One significant difference between a one-way and two-way street is that two adjacent lanes may be used as
turning lanes in the same direction of travel from a one-way street. Before this is done, however, the following
conditions should exist:

1. The movement should be onto another facility with more than one lane operating in the direction of the
completed turn.

2. The roadway cross section beyond the intersection should be reduced in width so that the outer lane
does not continue through the intersection. The street beyond the intersection could be the same
width if the outer lane is a parking lane. Preferably, the intersection should also mark the end of the
major street.

3. Turning lanes should be well marked and lane lines should carry completely through the turning area.
4. The movement should be adequately signed and/or signalized.

5. Adequate lane width should be provided throughout the radius area of the turn to prevent lateral
encroachment upon other lanes by the largest vehicle classes upon which the design is based.

FDM 11-20-10 Driveways February 7, 2003

10.1 Design Guide

Along with sidewalks and other items contained within the border, driveways are often financed (either fully or
partially) by the municipality. Therefore, local preferences regarding design and location should be given
consideration where possible.

Attachment 10.1 shows three types of driveways commonly used. The Type 2 driveway is preferred for
residential drives, and either Type 1 or 2 may be used for commercial drives.

Joint driveways may be used when necessary to match existing conditions and when property owners agree. A
formal agreement between property owners should be recorded against the properties. If two parcels are under
one ownership joint driveways should be pursued diligently.

Attachment 10.1 gives many of the design requirements contained on Form E-M-404, "Permit for Access
Driveway to State Trunk Highway." Driveway designs for STHs shall conform to the requirements listed on this
permit regardless of their source of funding. Some aspects of driveway design shown on Attachment 10.1 are
noted as "variable" to permit flexibility in matching existing conditions. Two of the more common ones are the
changing of sidewalk cross slopes at driveways to prevent dragging of the vehicle undercarriage and the
variation of a gutter section at the driveway to increase its drainage capacity. In some instances this involves
carrying a low curb (up to 1-1/2 inches high) (38 mm) through the driveway. This provides continuity of gutter
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flow and better vertical clearance to the underside of vehicles.

LIST OF ATTACHMENTS
Attachment 10.1 Urban Driveway Details

FDM 11-20-50 References June 26, 2014

1. WisDOT Traffic Guidelines Manual: http://wisconsindot.gov/Pages/doing-bus/local-gov/traffic-ops/manuals-
and-standards/tgm/tgm.aspx

2. Roadside Design Guide, 3rd edition. AASHTO, Washington, DC, 2006.

3. A Policy on Geometric Design of Highways and Streets 2004, 5th edition. AASHTO, Washington, DC,
2004.

4. Wisconsin Bicycle Facility Design Handbook:
http://wisconsindot.gov/Documents/projects/multimodal/bike/facility. pdf

5.  WisDOT LRFD Bridge Manual: http://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-
rsrces/strct/bridge-manual.aspx

6. WisDOT Highway Maintenance Manual: http://wisconsindot.gov/Pages/doing-bus/local-gov/hwy-mnt/mntc-
manual/default.aspx

7. WisDOT Traffic Signal Design Manual: http://wisconsindot.gov/Pages/doing-bus/local-gov/traffic-
ops/manuals-and-standards/tsdm/tsdm.aspx

8. Manual on Uniform Traffic Control Devices, Part 8: Traffic Controls for Highway-Rail Grade Crossings:
http://mutcd.fhwa.dot.gov/pdfs/2003r1r2/ch8.pdf

9. A Policy on Geometric Design of Highways and Streets 2011, 6th. AASHTO, Washington, DC, 2011.
10. Roadside Design Guide, 4th edition. AASHTO, Washington, DC, 2011.
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