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MUNICIPAL REGULATIONS OF CURB CUTS ON LOCAL ROADS AND STREETS

Introduction

Many of the traffic congestion and safety problems experienced over the years have been caused by a proliferation of poorly planned, designed and uncoordinated curb cuts onto the region’s road network.  Turning movements, especially left turns, into and out of parking areas impede the flow of traffic and increase the potential for accidents.

Frequently community officials are unaware of the powers granted by state statute and to regulate curb cuts onto the road network.  Home rule, zoning, subdivision and state access permitting statutes all grant communities power over access to public roads.

Amendments to MGL, Chapter 81, Section 21 (the state curb cut statute) strengthened the authority of the Massachusetts Department of Public Works (MDPW) to regulate access onto state highways.  The MDPW can now review projects that result in an increase in the intensity of use of an existing project.  In addition, the MDPW has interpreted the statute to include regulation of access driveways on adjacent local streets that will impact a state highway.  Finally, local officials have the ability to comment on and object to state driveway decisions on the grounds of safety.  If the MDPW accepts the safety claim, the permit cannot be issued.  A community can have further influence on access along a state highway by increasing lot frontage minimums. 

Local officials also have the power to regulate access on roads other than state highways.  The Home Rule Amendment and the Home Rule Procedure Act (MGL, Chapter 43B, Section 13) give municipalities the ability to exercise any power which “ the general court has the power to confer upon it..” as long as the power is not inconsistent with the constitution or state law or which not denied to the municipality by its charter.

Several tools can be used to regulate access to local roads.  An access ordinance could provide standards and review requirements for access location, spacing and design.  Grouping streets by functional classification provides guidance on standards for access.  An ordinance can be as general or as specific as the community desires but it should grant authority to an municipal body such as the planning board or perhaps more appropriately the local highway superintendent.

In designing a local bylaw or ordinance, municipalities should seek to meet three tests:

PURPOSE—The purpose must address a legitimate public interest.

MEANS—The means authorized must be reasonably adapted to the accomplishment of the purpose.

IMPACT—There must be a reasonable balance between the public benefit and restrictions put upon private interests.

The bylaw presented on page 4 through 20 in this report is a detailed process for municipalities to use to classify local streets and regulate access onto those streets in accordance with their classification.  If this process is too complicated, the following basic bylaw can be adopted to establish the local power to regulate curb cuts.

DRIVEWAY OPENING

Any person who builds or expands a business, residential, or other facility intending to utilize an existing or a new access to a local roadway, other than a state highway location, shall be required to obtain a permit from the City/Town Department of Public Works under this section before constructing or using such access.  Said person may be required by the City/Town Department of Public Works to install and pay for, pursuant to a permit under this section, standard traffic control devices, pavement markings, channelization, or other roadway improvements to facilitate safe and efficient traffic flow, or such roadway improvements may be installed by the department and up to one hundred percent of the cost of such improvements may assessed upon such persons.  Access from properties on or abutting state highways must be formally permitted by the Massachusetts Department of Public Works.  

If the above bylaw is adopted, the detailed bylaw presented on the following pages can be adopted as departmental rules and regulations.

MODEL CURB CUT BYLAWS

(General Bylaw Version)

1. AUTHORITY AND PURPOSE

Adopted pursuant to Chapter 43B, Section 13, of the Massachusetts General Laws, the City/Town of (         ) adopts the following curb cut bylaw to protect the public health, safety, and welfare, to maintain public right of way for drainage, and to protect the functional level of public roadways.

CHAPTER 43B IS THE HOME RULE PROCEDURE ACT.  IT GIVES MUNICIPALITIES WIDE DISCRETION TO ADOPT BYLAWS AND ORDINANCES THAT ARE NOT INCONSISTENT WITH STATE LAW OR THAT DO NOT ADDRESS SUBJECTS THAT ARE SPECIFICALLY RESERVED FOR THE STATE.  IN FRAMING A LOCAL BYLAW A MUNICPALITY SHOULD SEEK TO MEET THE TESTS OF PURPOSE, MEANS, AND IMPACT.

2. DEFINITIONS

For the purpose of this ordinance/bylaw, the following words and terms used shall have the meaning defined herein, unless the context clearly indicates otherwise:

OTHER DEFINATIONS MAYBE ADDED DEPENDING ON LOCAL NEED.

ACCESS:  Ingress to or egress from local roadway for motor vehicles.

BUILDING OR EXPANDING:  The construction or establishment of new structures or facilities, or the reconstruction, replacement, conversion, change in use, enlargement or renovation of existing structures or facilities.

DEVELOPMENT:  The building or expansion of a residential, commercial, industrial, institutional or other facility which is an origin and/ or destination of vehicular traffic.

DRIVEWAY:  A location used for access from a local roadway to a parcel of land.

OWNER:  The person who holds fee title interest of public record.

PRIVATE ROADWAY:  A roadway which is not public roadway.

PUBLIC ROADWAY:  A roadway available for use by the public and for which a governmental unit, agency or other public entity is responsible for maintenance and repair.

ROADWAY:  Land under public or private ownership used or appropriated as a defined way for vehicular travel, including all areas such as shoulders, sidewalks, and slope within the limits of the right-of-way.

3.  APPLICABILTY:  

Any person who builds or expands a business, industrial or residential use, intending to utilize an existing access (curb cut) or create a new access to a public road other than a state highway (optional—that is classified in Section 4 of this ordinance/bylaw), shall be required to obtain a curb cut permit from the Department of Public Works/Board of Public Works/Highway Superintendent/ Planning Board before constructing or using such as access.  Said person may be required by the Department/Superintendent/Board to install and pay for, pursuant to a permit under this section, roadway improvements to facilitate safe and efficient traffic flow, or such roadway improvements may be installed by the city/town and up one hundred percent of the cost of such improvements may be assessed upon such persons. This ordinance/bylaw shall apply to all person(s) who: 

DELETE IF SECTION 4 IS NOT INCLUDED.

ONE MUNICPAL BODY SHOULD BE CHOSEN TO REVIEW APPLICATIONS AND ISSUE PERMITS.

3.1 Intend to construct a new driveway, private roadway, or new street accessing a roadway, listed in Section 4. 

3.2 Intend to build or expand an existing facility with a driveway, private roadway, or new street, along a roadway (other than a state highway) listed in Section 4 so as to increase the traffic volume by 10%.

3.3 The provisions of this ordinance/bylaw shall not apply in cases where the applicant has or will obtain a curb cut permit from the Massachusetts Department of Public Works (MGL, Chapter 81, S. 21).

THE PROVISION IS REQUIRED TO AVOID CONFLICT WITH STATE LAW, DUPLICATION OF EFFORT AND CONTRADICTORY REQUIREMENTS FROM THE DIFFERENT REVIEWING BODIES.

4.  (OPTIONAL LOCAL ROADWAY CLASSIFICATION

IF THIS SECTION IS NOT INCLUDED, SECTION 6 SHOULD ALSO BE DELETED.  THE EFFECT  OF OMMITTING SECTION 4 AND 6 WILL BE TO MAKE THE CURB CUT PERMIT DEPENDENT SOLELY ON THE CHARACTERISTICS OF THE INDIVIDUAL PROPERTY AND ITS PROPOSED ACCESS DRIVEWAYS.
All present and future streets in the City/ Town of (     ) are classified as specified below:

4.1 Arterial Street

Arterial streets are designed  to primarily serve through traffic between communities and neighborhoods.  Access to adjacent land uses should be limited and widely spaced.

MUNICIPALITES SHOULD REFER TO THE MASS. DEPARTMENT OF PUBLIC WORKS ROAD INVENTORY FILE FOR INFORMATION ON THE CURRENT FUNCTIONAL CLASSIFICATION OF THEIR ROADS AND STREETS.

4.1.1 The following roadways are designated as arterial streets:

Name (       )      From   (       )    To   (      )

Name (       )      From   (       )    To   (      )

Name (       )      From   (       )    To   (      )

Name (       )      From   (       )    To   (      )

SEE MASSACHUSETTS DPW ROAD INVENTORY FILE FOR CURRENT FUNCTIONAL CLASSIFICATION.

4.2.1 The following roadways are designated as collector streets:

Name (       )      From   (       )    To   (      )

Name (       )      From   (       )    To   (      )

Name (       )      From   (       )    To   (      )

Name (       )      From   (       )    To   (      )

4.3 Local Street

A way of carrying or expecting to carry primarily the traffic generated from adjoining properties and other local streets.   A local street’s primary function is to provide land access.

IN LIEU OF A STREET LISTING AS PRESENTED IN 4.1, 4.2 AND 4.3, A MAP OF THE FUNCTIONAL CLASSIFICATION SYSTEM COULD BE USED.

4.4 Classification/ Reclassification of Streets

Classification or reclassification of all streets by function is the responsibility of the Mass. Department of Public Works, based on recommendations made by the community and/or the Regional Planning Agency.

5.  APPLICATION PROCEDURES

5.1 Official Application Form

An application for a curb cut permit shall be made on an official form, which shall be furnished by the City/Town Clerk or the Clerk of Dept.  of Public Works upon request.  Any communication not on an official form shall be considered as a notice of intention to apply and not as an application.  All information indicated on the form shall be supplied by the applicant.  Failure to meet this requirement will be considered a failure to submit an application.

5.2 Single Family Residence on a Separate Lot

The completed application form, an original plan, and four (4) copies of the application form and plan shall be submitted to the Department of Works/Board of Public Works/ Highway Superintendent/ Planning Board.  An additional copy of the application form and plan shall be filed with the City/Town Clerk.  The following information shall be furnished by the applicant:

5.2.1 A site plan, at an acceptable scale drawn by a professional engineer, registered architect, registered landscape architect, or registered land surveyor.

5.2.2 The site plan shall show the location of all existing or proposed buildings, parking areas, internal driveways, drainage structures and utility systems.

5.2.3 The Site plan shall also show the location of existing wetlands, water bodies and other natural features which may have an impact on the location of access driveways and parking areas.

5.3 All Other Uses

The completed application form, an original plan, and four (4) copies of the application form and plan shall be submitted to the Department of Public Works/Board of Public Works/Highway Superintendent/ Planning Board.  An additional copy of the application form and plan shall be filed with the City/Town Clerk.  The following information shall be furnished by the applicant:

5.3.1 A site plan, at an acceptable scale drawn by a professional engineer, registered architect or registered landscape architect.

5.3.2 The site plan shall show the location of all existing or proposed buildings, parking areas, internal driveways, drainage structures and utility systems.  The proposed plan of access, vehicular circulation and parking shall be prepared by a professional engineer.

5.3.3 The site plan shall also show the location of existing wetlands, water bodies and other natural features which may have an impact on the location of access driveways and parking areas.

5.3.4 The site plan shall show existing and proposed topographical lines at two-foot intervals on the tracts and within 50’ thereof.

5.3.5 A locus plan showing the site and all driveways and road intersections within 2,000 feet of the site.

5.3.6 Traffic Impact Statement which shall contain but not be limited to the following:

a. A recent 24-hour traffic count in the immediate vicinity of the proposed curb cut.  A.M. and P.M. peak period turning movement counts should be conducted on sites with existing curb cuts.  The 85th percentile speed for the road immediately adjacent to the proposed curb cut should also be collected.

b. A determination of the travel demand generated by the proposed development. Including a map or chart, which distributes the travel demand to the highway network.

c. An identification of the existing deficiencies of the transportation system on adjacent highways and roads.  Critical intersection capacity analyses and safety analyses will be performed for all major intersections within an area to be determined by the Department/Board.

d. An identification and evaluation of the future deficiencies of the transportation system caused by the proposed development.

e. The identification of improvements necessary to create or maintain acceptable levels of service of the transportation system.

f. A plan to minimize traffic congestion and safety impacts of the proposed project.

g. An interior traffic and pedestrian circulation plan designed to minimize conflicts and safety problems.

6.  (OPTIONAL) DESIGN GUIDELINES

Access points should meet design standards based on the road’s functional classification, traffic volume, speed and vehicle mix.  Design standards should address sight distance, spacing, width, angle, corner clearances, radii and verticle profile as per the American Association of State Highway and Transportation Officials (ASSHTO) and the Manual on Uniform Traffic Control Devices (MUTCD).

SHOULD NOT BE INCLUDED IF SECTION 4 IS ALSO OMMITED.  FRO ASSISTANCE WITH DRIVEWAY DESIGN, SEE APPENDIX A-ACCESS MANAGEMENT  TECHNIQUES, WARRANTS AND DESIGN; AND APPENDIX B-MASS. DEPARTMENT OF PUBLIC WORKS, RULES AND REGULATIONS FOR ENTRANCE TO STATE HIGHWAYS.
Curb cut and access management techniques, warrants and design recommendations are listed in Appendix A of this document.  Special attention should be given to techniques to address minimum spacing of driveways (B-1), site distance (C-5), turning restrictions (A-16), driveway consolidation (B-6), vertical profile (C-8), corner clearance (B-2), and number of driveways (B-5).

Within this section, it is appropriate to specify design quidelines for minimum spacing.  The table below contains desirable separation distances applicable to driveways on all types of roadways.

MINIMUM DRIVEWAY SPACING

Roadway 







Minimum 

Speed








Spacing

20 MPH







85 Ft.

25 MPH







105 Ft.

30 MPH 







125 Ft.

35 MPH 







150 Ft.

40 MPH 







185 Ft.

45 MPH







230 Ft.

50 MPH 







275 Ft.

Source:  Access Management for Streets and Highways, Federal Highway Administration, June, 1982.

Minimum spacing is also dependent on sight distance, roadway type (divided, undivided, 2 lane, 4 lane, etc.) and functional classification.

Each curb cut request is unique and must be weighed on its own merits based on its impact on the safe operation of traffic flow.

6.1 Arterial Streets.

6.1.1 A minimum of 300 feet is recommended between curb cuts.

6.1.2 It is recommended that access driveways be combined with driveways on adjoining properties wherever possible.  Building and parking areas should be located so as to not prohibit future access to adjoining properties.

6.1.3 It is recommended that no parking be allowed on arterial streets.

6.1.4 Driveways shall be designed so that vehicles are not forced out onto an arterial street.

6.2 Collector Streets

6.2.1 A minimum of 200 feet is recommended between curb cuts.

6.2.2 Access driveways should be combined with driveways on adjoining properties wherever possible. It is recommended that parking areas be located so as to not prohibit future access to adjoining properties.

6.2.3 It is recommended that no parking be allowed on collector streets.

6.2.4 Driveways shall be designed so that vehicles are not forced to back out onto a collector street.

6.3 Local Streets

6.3.1 A minimum of 150 feet is recommended between curb cuts.

6.3.2 Access driveways should be combined with driveways on adjoining properties wherever possible.  It is recommended that buildings and parking areas be located so as to not prohibit future access to adjoining properties.

INSERT DATE ON WHICH BYLAW/ORDINANCE IS ADOPTED.

6.4 Lot Protection

Where enforcement of the spacing requirement would prevent at least one driveway from each lot held in separate ownership from the lots contiguous thereto as of (DATE), each lot shall be allowed a single driveway which shall be located as far as practicable from all other such ways located on the same side of the road except in cases of common (access) driveways.  This driveway should be located directly opposite any existing curb cut on the opposite side of the street.

7.0 REVIEW CRITERIA.

In reviewing and evaluating applications the Department/Superintendent/Board shall consider:

a. existing and projected traffic volumes;

b. the functional classification;

c. adopted transportation plans;

d. drainage impacts;

e. zoning;

f. type and volume of traffic to use access;

g. availability of other points of access;

h. vehicle speed on the adjacent roadways;

i. protection of functional level of public roadway;

j. projection of public health, safety and welfare.

IT IS SUGGESTED THAT MUNICIPAL OFFICIALS ALSO EVALUATE CURB CUT APPLICATIONS IN TERMS OF THE RULES AND REGULATIONS FOR ENTRANCE TO STATE HIGHWAYS (SEE APPENDIX B).  

8.0 ADMINISTRATIVE PROCEDURES

8.1 The Department/ Superintendent/ Board shall issue an approval, approval with modification or denial within 45 days of an application for a curb cut permit being filed with the Town Clerk.  Written documentation on such action shall be filed with the Town Clerk.

8.2 (Optional)—Rules and Regulations

The Department/Superintendent/Board may adopt rules and regulations relative to the issuance of curb cuts onto public roadways.  Such regulations may include design standards and additional application procedures.  A copy of said rules regulations shall be filed with the Town Clerk.

RULES AND REGULATIONS SHOULD BE ADOPTED ONLY AFTER AN ADVERTISED PUBLIC HEARING.

8.3 The Department/Superintendent/Board may adopt a fee schedule sufficient to cover the cost of processing applications for curbs cut permits.  The fee schedule may also include a charge sufficient to allow the Department/Superintendent/ Board to retain the services of a professional engineer to review the application.

9.0 Enforcement 

The Department/Superintendent/Board may require the posting of a bond to assure compliance with the permit and its conditions.  The Department/Superintendent/Board may suspend any permit, after notice is given to Town Clerk, when work is not performed as required.  Any permit issued under this bylaw shall lapse within one (1) year of the date of approval.

APPENDIX A

ACCESS MANAGEMENT for Streets and Highways, 

U.S. Dept. Of Transportation, Federal Highway Admin., June 1982

APPENDIX A. ACCESS MANAGEMENT  TECHNIQUES, WARRANTS AND DESIGN
A-1: INSTALL  MEDIAN BARRIER WITH NO DIRECT LEFT –TURN ACCESS

The physical median barrier is a route design technique for controlling access on arterial highways.  The barrier, which can be a New Jersey type or a simple barrier curb, eliminates direct left turns at all driveways and U-turns along the highway-Indirect left turn to driveways are accommodated by right-hand ramps (jug-handle) and crossovers or by clover leaf loops at cross streets.

This technique reduces the basic conflict points from 9 to 2 at all driveways.  More important, the barrier totally eliminates the more hazardous crossing conflict points at all driveways.  The frequency of rear-end conflicts on the through lanes is expected to decrease as a result of the elimination of direct left turns; on the other hand, the frequency of right-turn conflicts at minor driveways will probably increase proportionally to the number of indirect left turns.  Some tradeoff is realized by the creation of additional basic conflict points at indirect left-turns locations.

Warrants

This technique is generally warranted on multilane arterial highways with speeds greater than 40 mph, ADT’s greater than 10,000 vehicles per day, and levels of development between 30-60 driveways per mile.  Left-turning movements should equal or exceed 150 vph on a 1-mile section during peak periods.  Also, this technique is warranted along highway sections where mid-block accident experience involving left turning vehicles is excessive.

Design

Figures A.1.1 and A.1.2 indicate indicate alternative ways of accommodating left-turns where techniques A.1 is used.  Critical elements to considers are ramp radius, width, and length to accommodate left-turning vehicles as per the volume, speeds and types of vehicles expected.  Guidelines are provided in Chapter VII and Reference 1.

FIGURE A.1.1. Median Barrier with Indirect Left-Turn Ramp (Cloverleaf Loop)

FIGURE A.1.2. Median Barrier with Indirect Left-Turn Ramps (jug-Handle)

A-2 INSTALL RAISED MEDIAN DIVIDER WITH LEFT-TURN DECELERATION LANES

This median treatment directly controls access on urban multilane highways by preventing left turns and U-Turn across the median except at a few designated locations.  Access is provided with left- turn lanes at intersections and major driveways.  In addition to preventing left turns at minor driveways, the raised median divider reduces stream friction by separating opposing traffic.

This technique reduces the frequency of total conflicts by reducing the basic conflict points from 9 to 2 at all minor driveways.  More important, it completely eliminates the more hazardous crossing conflict points at these driveways.  For intersections and major driveways, the frequency and severity of conflicts associated with left-turn vehicles are reduced by allowing deceleration and shadowing of these vehicles in left-turn lanes.

The median divider usually reduces the total number of driveway maneuvers.  However, the maximum reduction in the frequency of conflicts is moderated by increases in right-turn volumes at minor driveways where desired left turns are accomplished through indirect, circuitous path.

Warrants

This technique is generally warranted on multilane highways with speeds of 30 to 45 mph, ADT’s greater than 10,000 vehicles per day, and levels of development greater than 30 driveways per mile.  Left-turning movements should exceed 50 vph on a 1-mile section during peak periods.  In addition, this technique may be warranted by a high-accident experience associated with mid-block, left-turning vehicles.

Design

The storage length of an exclusive left-turn lane is a critical design element.  Inadequate length presents a safety problem in that vehicles queuing in the lane will eventually back into the through traffic lanes.  Also, utilization of the turn lane will be unable to do so and must wait for the through lane to move into the turn lane will be unable to do so and must wait for the through lane to move ahead.  Also, through lane capacity is reduced when turning vehicles have backed into the through lane and not moving.

The important factors which determine the length needed are:

· The design year volume for the peak hour (DHV)

· An estimate for the number of cycles per hour if the location is signalized 

· The type of signal phasing and timing which will control the left-turn movement 

Design guideline are provided in Chapter-VII

FIGURE A.2.1 LEFT –TURN LANES

A-3 INSTALL ONE-WAY OPERATIONS ON THE HIGHWAY

Converting an urban arterial highway to one-way operations is intended to facilitate better traffic movement by reducing the stream friction between opposing facilities.  For a given roadway width, one-way operations can increase capacity by as much as 50 percent.

Improvements in safety result from one-way operations because the more severe opposing left-turn conflicts are eliminated at all driveways and intersections.  Conflict points are reduced from 9 to 2 at driveways where right turns are permitted.  No crossing conflicts are possible for these driveways.  On the left side where left turns occur, the conflict points decrease from 9 to 3, with one crossing conflict point remaining.

When considering this technique for implementation, other system conditions must be reviewed to achieve the best solution for the problem at hand.  For instance, turning conflicts are reduced at all intersections.  Pedestrian-vehicular conflicts are also reduced because of the decrease in total movements.  Also, one-way streets lend themselves to better signal progression.  However, some tradeoffs may occur by increasing the frequency of conflicts resulting from lane-changing encroachments, turns from a wrong lane, and indirect (around-the-block) maneuvers.

Warrants

As mentioned earlier, one-way operations can be implemented on two-lane and multilane undivided arterial highways, and a nearby parallel highway is needed to carry the reverse-direction traffic.  Commercial driveways should number at least 30 per mile, and turning maneuvers into these driveways should comprise 30 percent or more of the total traffic over a 1-mile section during peak periods.  Daily traffic volume should exceed 5,000 vehicles with posted speeds between 30 and 40 mph.  Inadequate capacity could also warranted along highways exhibiting high accident rates with insufficient right-of-way available for other remedial techniques.

A-4: INSTALL TRAFFIC SIGNAL AT HIGH-VOLUME DRIVEWAYS

Signals at high-volume driveways are intended to reduce the inordinate delay to driveway vehicles and to eliminate certain high-frequency conflicting maneuvers in time.  Increasing the number of conflict points to the level where only basic diverging conflict points, and a three-phase signalized driveway will have only three conflict points.

If properly, designed, installed, and maintained, traffic signals tend to reduce right-angle collisions, vehicular-pedestrian collisions, and opposing left-turn collisions.  Additional benefits can accrue by creating larger gaps in the traffic stream at downstream driveways locations.  Some tradeoffs may be introduced, however, by increasing rear-end conflicts on the highway and by creating queues that block nearby upstream driveways.  Also, indiscriminate applications of signals can increase total delay if delay to through vehicles is increased more than delay to driveway vehicles is decreased.

Warrants

Applicable warrants (MUTCD) 2  for signal installation at commercial driveways include consideration of traffic volumes and accident frequency.

The Minimum Vehicular Volume warrant in intended for application were the volume of intersecting traffic is the principle reason for consideration of signal installation.  The warrant is satisfied, when, for each of any 8 hours of an average day, the traffic volume on the highway and the on the driveway exceed those given in Table A. 4.1.

The Interruption of Continuous Flow warrant applies when traffic volume on the highway is so heavy that traffic on the driveway suffers excessive delay or hazard.  The warrant is satisfied when, for each of any 8 hours of an average day, the traffic volume on the highway and the on the driveway exceed those given in Table A.4.2.

Design 

The Manual on Uniform Traffic Control Device, and Transportation and Traffic Engineering Handbook provide specific criteria for various situations.  State and local standards must also be applied to provide signalized consistent with other intersections in the area.

Type of controller operation (fixed-time, fully-actuated, etc.), number of phases, phase duration, and hours of operation will be dependent upon traffic volumes, site conditions, and method of operation.
TABLE A.4.1.MINIMUM VOLUME WARRANT FOR A TRAFFIC SIGNAL

Number of Lanes for Moving Traffic on Each Approach 
	Major Street
	Driveway
	Vehicles Per Hour  Major Street Total of both Approaches
	Vehicles Per Hour on Driveway (one Direction Only)

	1
	1
	500 
	150

	2
	1
	600
	150

	2 or more
	2 or more
	600
	200

	1
	2  or more
	500
	200


FIGURE A.4.1. SIGNAL PLACEMENT

Beyond the edge of the usable shoulder.

Frequency of accident occurrence is sometimes a warrant for signal installation.  Typical warrants are as follows:

1. An adequate trial of less restrictive remedies has failed to reduce the accident frequency.

2. Five or more reported accidents, of types susceptible of correction by traffic signal control, have occurred within a 12-month period, each accident involving personal injury or property damage to an apparent extent of $100 or more.

3. There exists a volume of vehicular and pedestrian traffic not less than 80 percent of the minimum vehicular volume warrant, the interruption of continuous traffic warrant, or the minimum pedestrian volume warrant. 

4. The signal installation will not seriously disrupt progressive traffic flow.

TABLE A.4.2. INTERRUPTION OF CONINUOUS FLOW WARRANT FOR A TRAAFIC SIGNAL

Number of Lanes for Moving Traffic on Each Approach

	Major Street
	Driveway
	Vehicles Per Hour  Major Street Total of both Approaches
	Vehicles Per Hour on Driveway (one Direction Only)

	1
	1
	750 
	75

	2 or more
	1
	900
	75

	2 or more
	2 or more
	900
	100

	1
	2 or more
	750
	100


Controls to be considered or installation include:

1. A minimum of two signal faces should be displayed to through traffic.

2. Unless physically impractical, at least one and preferably both of the signal faces should be located 40 to 120 feet beyond the stop line and and within a field of view of approximately 20 degrees right and left, measured from the approach center-line at the stop bar.  See Figure A.4.1.

3. For suspended signals, the bottoms  of the signals housing should be 15 to 19 feet above pavement grade at the center of the roadway.  For side-mounted signals, the bottom of the signal housing should be 8 to 15 feet above the sidewalk or, if none, above the pavement grade at the center of the roadway.

4. The two signal faces should be continuously visible for the distance shown for the applicable design speed unless physical obstructions exist.  

Visability of Signal Fees

	Percentile Speed (mph)
	Minimum Visability Distance (Feet)

	20
	100

	25
	175

	30
	250

	35
	325

	40
	400

	45
	475

	50
	550

	55
	625

	60
	700


When physical conditions prevent the driver from a continuous view of these two indications, an additional signal head may be added or the approach may be supplemented by suitable sign or hazard warning beacon advising the driver of signalization ahead.

5. Signal supports should be located as far as practical from the edge of the traveled way.  As a minimum, they should be 2 feet behind the curb line, or where there is no curb, 2 feet.

A-5 CHANNELIZE MEDIAN OPENINGS TO PREVENT LEFT-TURN INGRESS AND.OR EGRESS MANEUVERS

This median technique directly controls access on highways by preventing left-turn ingress and/or egress maneuvers.  The left-turn maneuvers are restricted by channelizing the medians on divided highways to physically prevent vehicles from crossing.  

The technique reduces  the frequency of total conflicts by reducing the basic conflicts by reducing the basic conflict points from 9 to 5 when eliminating either left-turn ingress or egress maneuvers, and from 9 to 2 when eliminating both left-turn maneuvers at driveways.  In particular, this measure eliminates the more severe crossing conflict points caused by left-turn ingress or egress movements.  However, the maximum reduction in the frequency on conflicts is moderated by the increases in right-turn maneuvers and other indirect left turns, which are accomplished through circuitous paths.

Warrants

This technique is warranted on multilane divided highways with speeds of 30-45 mph, ADT’s greater than 5,000  vpd., and levels of development greater than 30 driveways per mile.  In particular, it is warranted at driveways where safety problems are caused by a small number of left-turn maneuvers.  The prohibited turns should not exceed 100 vpd.  Also, this technique may be justified as sites that meet accident warrants.

Design

Case I:  (see Figure A.5.1.) Highway Medial Channelization to Restrict Left Turn Egress Vehicles.

Case II:  (see Figure A.5.2.) restriction of left-turn ingree maneuvers.

Case III:  (see Figure A.5.3.) Elimination of Egress and Ingress Maneuvers.  

Note:  Lane Lengths, tapers., radii as per design guidelines in Chapter VII.

FIGURE A.5.1. Highway Median Channelization to Restrict the Left-Turn Egress Vehicles

FIGURE A.5.2. Highway Median Channelization to Restrict Left-turn Ingress Vehicles

Figure A.5.3. Median Opening Closure to Restrict Ingress and Egress Vehicles

Source: Reference (3)

A-6 WIDEN RIGHT THROUGH-LANE TO LIMIT RIGHT-TURN ENCROACHMENTS ONTO THE ADJACENT LANE TO THE LEFT

The physical widening of a right through lane is intended to reduce the frequency of right-turn encroachment conflicts (sideswipe) on an arterial with narrow lanes and frequent driveways with inadequate approach width.  Encroachment conflicts occur when right-turning driveway vehicles swing into the path of another vehicle in the adjacent lane to the left.

Warrants

Since encroachment conflicts due to right-turning driveway vehicles are the problem to be addressed with this technique, a level of development of 20 driveways is the major warranting condition.  Traffic volume should exceed 5,000 vph, and right-turn driveway entrance volume per mile should exceed 100 vehicles during the peak hour.  Also, highway speeds should exceed 30mph.  This technique is also warranted where high accident rates indicate a right-turn encroachment problem exists.

Multiple driveways with narrow approach widths that only allow minimum turning speeds also warrant consideration of this technique.

Design

Practices and standards pertaining to the curb lane vary a great deal among urban areas.  Additional factors such as gutter width and intended usage (buses, bicycles) should be considered.  It is generally agreed that the curb lane, when not an exclusive parking lane, should be wider than the other lanes in order to facilitate turning vehicles and prevent encroachment onto exclusive of gutter area is recommended minimum.

A-7:  INSTALL CHANNELIZING ISLAND TO PREVENT LEFT-TURN DECELERATION LANE VEHICLES FROM RETURNING TO THROUGH LANES

The Installation of a channelizing island between a through and a left-turn lane can be applied on divided urban highways where encroachment problems between through and left-turning vehicles exist.  The channelizing island will eliminate sideswipe conflicts between vehicles in the two adjacent lanes.  An increase in the number of single-vehicle mishaps, however, may occur due to through vehicle striking the island.

Warrants

This technique is warranted on divided highways with greater than 10,000 vpd and at driveways with greater than 50 left-turn ingress vehicles during the peak hour.  The site should be characterized by a history of encroachment conflicts due to left-turn vehicles reentering the through lanes.  

Design

Figure A.7.1. illustrates recommended dimensions pertaining to application of this control technique.  Information contained in Chapter VII should be reviewed to comply with applicable deceleration and storage requirements for vehicular speeds.

FIGURE A. 7.1. Channelizing Island to prevent left-turn Deceleration Lane Vehicles from returning to through lanes

A-8 INSTALL PHYSICAL BAARIER TO PREVENT UNCONTROLLED ACCESS ALONG PROPERTY FRONTAGES

The installation of a physical barrier along a single property or many adjacent frontages is a design technique for controlling access of all kinds of highways.  The control of access can be accomplished by erecting fences, barriers, planting, or curbs adjacent to the roadway or shoulder.  Possibilities exist for the construction of rock walls, rail fences, or other structures that are compatible with the aesthetics of the area.  Curbing, however, is the most common method.
This design technique reduces the total area of conflict by controlling and defining driveway openings.  The frequency of conflicts is reduced because the number of possible conflict points is limited to defined driveway openings.

Warrant

This technique is warranted on all highways where open access exists and where the highway ADT exceeds 10,000 vpd.

Where open access highways exist, this technique is warranted when the highway ADT exceeds 10,000 vpd and the level of development is greater than 45 driveways per mile.  For consideration at single properties only, total driveway ADT should exceed 500 vpd.  High accident rates involving the open access situation will also warrant this technique.

Design

Regulation of en-controlled access along property frontages can be accomplished by several methods.  Included in this list are:

· Barrier

· Curbing 

· Shrubbery

· Railing

Of the above, curbing is widely used due to : (1) ease of installation; (2) low maintenance; and (3) effectiveness.  Care however must be exercised when placing curb to review not only the impact on control of access, but also its affect on the site and roadway drainage.

A-9:  INSTALL MEDIAN CHANNELIZATION TO CONTROL MERGE OF LEFT-TURN EGRESS VEHICLE

The installation of a channelizing island in a median opening will serve to control driveway access by channeling left-turning vehicles into and from the driveway.  It will also effectively block vehicles from reentering the through lanes once they have been committed to a left-turn lane.

This technique should reduce the frequency of conflicts associated with left turn egress vehicles because it reduces the total area of the merge conflict.  In addition, it forces the left-turn vehicle to merge at a relatively flat angle, thereby minimizing the speed differential with through vehicles.  

Warrants

This technique is warranted on divided highways with greater than 10,000 vpd and at driveways with greater than 50 left-turn egress vehicles during the peak hour.  The site should be characterized by a history of merge conflicts associated with left turn egress vehicles.

Design 

Application of this technique pertinent to left-turn storage lanes can be obtained from Chapter VII.  In addition to the recommended design shown in Figure A.9.1, construction of the channelization island should reflect:

· Clearly-defined path for egress movement

· Adequate safety area to contain merging vehicles

· Adequate merging lane width 

· Elimination of bottleneck conditions

FIGURE A.9.1 Channelization to control Left-Turn Egress

A-10: OFFSET OPPOSING DRIVEWAYS

This technique involves the longitudinal separation of driveways on opposite sides of the highway, and it can be implemented either at existing locations or as optimization practice when authorizing driveway points.

Offsetting driveways should be considered if opposing driveways are causing crossing conflict problems.  The separation distance will better facilitate driveway-to-driveway maneuvers and will eliminate the concentrated conflict area that is present with opposing driveways.

The functional objective of offsetting driveways is to limit the number of conflict points.  Conflict points are reduced from 32 for directly opposing driveways (4-leg intersections) to 18 for the two off-setting driveways (two 3 leg intersections.  The more severe crossing conflict points decrease from 16 to 6.

Implementing this technique will cause an increase in the frequency of left-turn ingress and right-turn egress maneuvers results.

Warrants

This technique can be implemented on all undivided highways where the traffic volumes do not warrant 4-way traffic signals at driveway locations.  Property frontage must also be sufficient to accommodate the 300-ft. driveway separation.  Development near the driveway location should contain fewer than 45 driveways per mile with highway speeds ranging between 30 and 45 mph.  Driveway ADT should be less than 10,000.  Driveway-to-driveway maneuvers should total at least 150 per day or during the peak hour.  Accident experience could also warrant the application of this technique.

Design

Greater interference with through traffic is likely when the driveways are offset as shown in Figure A.10.lb.  The right-turn egress to left-turn egress maneuver poses a greater threat to traffic safety than does the left-turn egress to right-turn ingress maneuver.  Maximum benefits are obtained when driveways are separated by at least 300 feet.

Figure A.10.1. DIFFERENCE IN WEAVING MANEUVERS RESULTING FROM DRIVEWAY OFFSET CONFIGURATION
A-11:  LOCATE DRIVEWAY OPPOSITE A THREE-LEG INTERSECTION OR DRIVEWAY AND INSTALL TRAFFIC SIGNALS WHERE WARRANTED

Where traffic signal warrants can be satisfied (see Technique A-4), this measure involves locating a driveway opposite a three-leg intersection either during the driveway permit authorization process or relocating an existing driveway.  Traffic operations along an arterial are directly affected by the number and location of driveways or intersections.  Interference to traffic operations should be minimized by constructing an additional driveway opposite an existing three-leg intersection rather than at a neighboring location.  As the number of access points along an arterial decreases, the quality of traffic flow will usually improve unless congestion results at the access locations due to the turning vehicles should be realized.  The installation of the traffic signals helps to regulate vehicle speeds and also controls the turning maneuvers.

Reducing the number of conflict points is the functional objective of this technique.  Conflict points are reduced from 18 for the two separate three-leg intersections to 10 for three-phase signalization of a 4-leg intersection.  The more severe crossing conflict points are reduced from six to three.

Warrants

This technique is warranted on all types of highways where sufficient frontage is available to locate a driveway opposite a three-leg intersection or driveway.  If an existing driveway is being relocated, the separation distance before relocation should be less than 300 feet.  Driveway-to-driveway maneuvers should number either 30 during the peak hour or 150 per day for a signalized location.  Cross-street volume should exceed 1,000 vpd, and highway ADT should be greater than 10,000.

Design

The major elements associated with this technique are the driveway construction and traffic signal installation.  Driveway design depends upon the specific function of function of the driveway and also the location and conditions under which the driveway will be operating.  All design elements such as width, angle, radii, channelization, and vertical geometrics should provide for optimum driveway operations.  These driveway design elements are specified in the Driveway Design section of Chapter VII.

The second major design element related to this technique is the installation of traffic signals.  All designs elements such as signal sight distance, signal head, height signal support location, and number of phases are included in Technique A-4.  All traffic signal installations need to meet at least one of the warrants in the MUTCD.

A-12: INSTALL TWO ONE-WAY DRIVEWAYS IN LIEU OF ONE TWO-WAY DRIVEWAY

This access control technique involves the opening of two one-way driveways to replace a single two-way driveway.  Although it appears that this technique may decrease the overall safety of the location by increasing access points, it actually should increase safety through the resulting reduction in total conflict points.

The two one-way driveways, by limiting the turning maneuvers that can be made each driveway, will have eight conflict points, two of which are crossing conflict points.  The two-way driveway has nine conflict points, of which three are crossing conflict points.  The overall benefit of implementing this technique is that one crossing conflict point is eliminated.  Also, also by separating the opposing driveway flows, head-on encroachment conflicts on the driveway are eliminated.

Warrants

This technique is warranted at point locations on all types of highways.  The level of development should be less than 60 driveways per mile.  Highway ADT should be greater than 10,000 vpd, and highway speeds should be less than 35 mph.  At the commercial site, at least 40 vph should turn left across through traffic to enter the driveway during peak periods.  Frontage widths should be at least 150 feet, where practical, to ensure that minimum driveway separation distances can be attained.

Design

Figure A.12 shows geometric layout.  Several considerations must be made in order to effectively apply this technique including: traffic volume, geometry, and roadway width.  Of primary importance in this design is the separation distance.  As a rule, the greater the distance between the driveways, the more efficient and safer will be traffic operations.

Chapter VII contains minimum driveways separation distances applicable under this control measure.  It is important that adequate internal circulation be provided when using this technique.

FIGURE A.12 MINIMUM DRIVEWAY SPACING

A-13:  INSTALL TWO TWO-WAY DRIVEWAYS WITH LIMITED TURNS IN LIEU OF ONE STANDARD TWO-WAY DRIVEWAY

This access control technique is aimed at reducing conflicts at a single driveway location by replacing the single driveway with two limited-turn driveways.  The immediate effect of this technique is that conflicts 

