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INTRODUCTION

The Curb Ram@uidelinesprovide designers and inspectors with current
GoSad LINY OGAOSa¢ FyR KSft LMesighénd
installations. As more information is gathered and better practices are
revised the document will be altered accordingly. Thed gbthe document

is to share experience and gain consistency in pedestrian ramp design and
construction throughout Mn/DOT. This document is broadly available, but
external users are advised that the informatiomyéaredto the needs of
ayk5h¢QaghwayBygtém. | A

The information follows Public Righif Way Accessibility Guidance
(PROWAG) requirements and is based on Mn/DOT design requirements,
designs presented in the Public Right Way Accessibility Advisory

I 2YYAGGSSQa
RampGuidelinesaddresgetrofit and alterationssituations where existing
obstacles and limited project scopes preclude some fixes readily achieved
on new construction. The guidenphasizes the accessibility and usabaity
curbramp desigs in addition to compliance.

Theguidelinesshould be used in concert with the following primary design
resources:

Mn/DOT Road Design Manual-31

Standard Plate 7036

Standard Plate 7038

State Aid Rules

Mn/MUTCD

Public Rigleof Way Acessibility GuidancéPROWAG)

EEgeEEELEE

All ADA and PROWAG specific dimensions are absolute.

DEFINITIONS

APS (Accessible Pedestrian Sign8lgnal that communicates information
about the WALK phase in audible and vibrotactile formats.

BlendedTransition: Blendal transitionsare transitions to the streethat
have a grade less than 5%. Depressed corners and fans are considered

I OKAS@S

blended transitios. In the pastthe termblended transition typically
referred tothe designnow known as depressed corners
4dz00SaaFdzZ OdzNd NI YLI _
Bump-out: An extension of the curb line in a belike rounding radius that
incorporates curb rampslts purpose is to shorten the crossing distance for
pedestrians as they travel through an intersectiandto provide space to
implementa curb ramp with allhe necessary components.

CombinedCurb Ramp Any combination of two curb ramps placed
perpendicular to thecenterline of the roadwaghat share a common
landing. See Figur& and 4.

Cross SlopeThe slope measured perpendicular to the directiotratel. A

6t wh 2 and fleld expetig@d@The Curbw $ LIz NIEP Cross slope increases the @otial for wheeled users to tip and

greatly increases the physical effort required by manual wheeled users to
maintain a direct route.

Depressed CorneDepressed corners gradually lower the level of the
sidewalk, through an almost undetectable change in slope, to meet the
grade of the street. Depressed corners are often designed as an expanded
diagonal curb ramp that extends around the entire corner at the
intersection.A depressed corner is a type of blendeghsition since it has a
runningslope of less than 5%.ee Figur®.

Detectable WarningsA surface feature built in or applied to the walking
surface to indicate an upcoming change from pedestrian to vehicular way.
Also known as truncatedomes.

DiagonalCurb RampA singletypically 4 ft. widthcurb ramp that is located
at the apex of the corner The alignment of the ramp directs users into the
center of the intersectionrather than the crosswalland should be used as
the last opton in curb ramp designSee Appendipage 45.

Fan: Avariation of a Depressed Cornat hasthe first 3ft. to 4 ft. of the

ramp sloped up to 8.3% through thiketectable warningportion with a flat
4 ft. x 4 ft.landing at the topSee Figure 9.
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Median: A strip of concrete or grass down the center of a road that
separates lanes of traffic traveling in opposite directions.

Mid-block CrossingPedestrian mssing that does not occur at a road
intersection.

PairedRamps Two ramps witha minimumdiganceof 5.5 ft. betweenthe
insidelegs of each ramp measured at the cufbee Figur& and 4.

ParallelRamp A parallelcurb ramp has two ramps leaditgward a center
level landing at the bottomTheramp is oriented so that the path of travel
on the ramp is parallel to the vehicular path of travel on the adjacent street
aswellagi KS dza SNDA& LI K 2 BeeHigprd@St 2y

Pedestrian Access Routaiso known as PARhe Pedestrian Access Route
is acontinuous and unobstructed walkwavithin a pedestrian circulation
route that is specifically designed for Alaécessible pedestrian travel.

Pedestrian LandingA 4ft. x 4 ft. minimumlevel area of walkway at the top
or bottom o a ramp that allows wheeledsersa space to orient their
direction before and after using a ramp.

PerpendiculaRamp A curb ramp that is aligned so that the ramp is
generally perpendicular to theenterline of the roadwayand users will
generally be traveling perpendicular to traffic when they enter ttrees at
the bottom. See Figure.

Pork Chofa.k.a. Island) Raised concrete refuge usually found between
right turns and througHare travel lanesTypically in the shape of a triangle
2N I aLI2N] OK2LIDE

Return Curb:Curb line that follows mapproxmately perpendicular
alignment to theflow lineand takes the place of curb ramp flares.

Rollover: The algebraic difference between the grade of the ramp and the
in slope of the gutter.

Running SlopeThe grade measured along the direction of travel.

BASIC CURB RAMP COMPONENTS

0 H

APPROACH  |LANDING| APPROACH
RAMP
FLARE FLARE
_________________ FLOW LINE
GUTTER

Figure 1: Curb Ramp Components
1.) Definition . PROWAQ& RS T A y A duts dofuded o | O dzN.
distinct facility types based on slopéccording ttPROWAG
rampmust havea running slope between 5% up to a maximum of
8.3%. Aamp slope with less than 5% running slope is defined as a
adof Sy RS R®{inede i¢ d@large pracyical benefit to this
definition because blended transitions do not require a landing at
the top. Keeping ramp and sidewalk runngigpesbelow 5% not
only simplifiesthe design but also makes the final product much
more user friendly. Using slopes under 5fdllowsthe Universal
Design principles of making grade transitions gradual and should be
implemented wherever practical. If a ramp grade needbdo
ANBFGSNI GKIYy yoo:E O2yaARSNI GAZ2
style design or whether or not the scenario might be considered
maximum extent feasible.
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2.) Landings. A minimum 4ft.x4ft. landing with a maximum 2% cross grades should be as short as possible (8.3% maxinaantie
slope in all directions must bgrovided at the top oarampand/or approaching walk is not steeper than it needs to be.
whenevera ramp changes direction $leat wheelchair users

maintain stability while turing. Determining the appropriateurbramp length is an iterative

processbut essential to achieving the correctming slope.A curb

3.) Ramp Slopes Runningslope (a.k.a. running grades)the grade ramp with a running slope between 5% and 8.3% cannot be longer
measured along the direction of travel (i.e. the difference i than 15 ft. without a landingThe suggested curb ramp length for
elevation from point A to point B with poifg being the top of the most situations is 4 ft. to 6 ftA 4 ft. to 6 ft.ramp lengthprovides
ramp and pointA being thegutter flow line). Curb ramp running the userwith ashorter overalcrossing distance while providing
slopes need to be less tharirl vertical for every %t. of horizontal good sight distance for both oncoming traffic and pedestrians.

run or an equivalent 8.3% slopeRunning slope less than 5% are
preferred. The length of the ramp is based on the vertical height
traversedby the usemwith the gutter flow line as the starting point.

I aSO2yRINE NIYIYLI NREAAY3I FTNRY (K
often provide the required grade change to make design
compliantand usable.When chasin@ gradeto connect into the

Cross slope is the grade measured perpendicular to the direction of existing sidewalkt isreasonable to extend the run of the secondary
travel. The cross slope ofélPAR (see Pedestrian Access Route) ramp up to 15 ft. consistent to themaximum curb ramp lengtaf 15
must be a maximum of 2%. Cross slopes of concrete boulevards can ft. Utilizing themaximuml5 ft. does not necessarily deteiime the
be steeper if the boulevard is not considered part of the PAR. maximum extent feable and f a compliant running slope can be
achieved by going further than 16, this should be considered to
4.) Tying into the existing sidewalk slope. Thedifference in F G2 AR I &l S LILIS Basedion fRI8 expetiehce,R S & A

elevationbetweenexisting sidevalkand the flow lineshouldbe
horizontally separated by the corresponding horizontal offset.
When constructing an 8.3% (1:12) rathgre is al in. vertical
difference for every 1 foot horizontal differenc&enerallyit is
recommended to round upatthe next full sidewalk panel when
determining removal limits to ensure ttaesiredrunning slope can
be achieved in construction.

grades should be evaluated up to 50 ft. from flew line and made
compliantif the grade can be properly negotiated over 30 ft. of
sidewalk reconstruction. If the grades cannot be made compliant
within 30 ft. of theflow line, then a straight grade ramp up to 15 ft.
in length would be the maximum extent feasible. Other
componens of maximum extent feasible will be discussed in
subsequent sections.

OcPasionaIIy sAurroundingAconditions will necessitate a design that 5.) Flares. Concreteflares on the sides of the ramp are relevant when
NBIj dzA NBa GKS aARSslE 1 Ly @K @Sy T KGKF Nl

T wjﬁcenfjl%fhe S|deF§ éf thé rg) g) is a paved surfagce .,
ANF RSE aAddd dAzya GKS NIYL Attt 0S Wﬁe?eyéljgs thnd dfe I|l£e§f6\§\lléhtrﬁe ia r{wu}qslobe%ov @ LI
and must be checked at any proposed tie in locations. Conversely, if

_ o _ is 10% (or 1:10)When the sides of ramps are adjacent to a turf or
a ramp connects to a downhill slope, it will be considerably shorter tFyRAOFLISR AdZNFFOS 602NJ 2GKSNI I N

than anticipated.Ramps that mieh into steep uphill/downhill signal pole bagethe 1:10 flares and the corresponding 1:10
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6.)

7)

8.)

9.)

transitions on the curb cut openings tatch the existing curb
height are not critical to meeting PROWAG requirements. Other
factors should receive consideration such as ease of
constructability impact tosurrounding terrain, and long term
maintenance concerns.

Curb cut width. When posdile a 6 ft. wide curb cut / ramp width
exclusive of flaregs preferred over a 4 ft. width in new and major
reconstruction. The wider width i®ften impracticalon retrofit

projects but is a key consideration on signalized intersections (see
APS guideties) and at locations that serve consistently large
pedestrian volumes or deal with event clearance. The ramp width /
detectable warninghould match the existing trail or sidewalk
widths whenever feasible to facilitate convenient travel.

Perpendicular Grade Breaks. Grade Breaks are a critical element
for all curb ramp designs and should allow users to smoothly
transition from the sidewalk to the ramp and the ramp to the street.
Grade breaks are required at the top and bottom of any ramp and
must be pergndicular to the running slope of the ramp. Abrupt or
improperly placed grade breaks create a tipping hazard for
wheelchair users and a tripping hazard for blind and low vision
users.

Pedestrian Access RoutgPAR). A continuous and unobstructed
Pedestrim Access Route must be maintained for paths of travel
including around corners. The PAR must be 4 ft. wiith passing
zones of 5 ft. x 5 ft every 200 feetith a maximum 2% cross slope.
Consideration must be given to all directions of travel when
planning PARs around radii.

Orientation . The orientation of curb ramps has historically been
L F OSR 2y GKS np RS3INBS
ramp). This orientation is not desirable because it directs

G 02 Ny S NE

pedestrians into the middle of the interséon rather than into the
crosswalk. Diagonal curb ramps should be avoided whenever
possible. The decision process to orient a ramp diagonally will
receive increased scrutiny and must be documented in the project

file.

Pedestrian ramps should be orientadline with the preferred path
of travel, which is usually a line between the approaching sidewalk
and the ramp that is on the other side of the road. If ramps across

from one another are not aligned, it will result in a skewed

crosswalk. Straight crewalks are preferred. Depending on the
scope of a retrofit project, obstacles such as catch basins, signal
poles, and/or steep gutter grades can complicate ramp orientation.

PEDESTRIAN RAMP TYPES

PROWAG identifies three broad categories of pedestrian @amps

perpendicular, parallel, and blended transitjameating the foundation of
describingfor basiccurb ramp types and providing basic design parameters.

Based on guidance found in PROWAG RROWAAEpecial reportand
feedback forfrom Mn/DOT a&d local designershese guidelinetave

identified variations of the base types with detail design and construction

guidance
1. Perpendicular curb ramps
a. Combined PerpendicularsSee Figur& and 4.
b. Oneway directional See Figur® and 6.

G§KS NIRAdzA ORALF3A2Yy I €
c. StandardRanp ¢ See Figure 2

27T O dzND
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2. Parallelcurb ramps accessibility. Relocating major utility conflicts such as fire
_ hydrants, light poles, utility poles and drainage inlets should
a. Parallel See Figurg. be assessed on project by projecbasis.
o Consider pedestrian sight distance; driver sight distance of

b. Tiered ramps : ) . . .
P pedestrians; and vehicle stopping locations when choosing

3. Blended Transition curb cut locations. If a curb cut is too far from an intersection
(particularly in buikup utban environments), drivers making a
a. Depressed CornerSee Figure. right turn may not see pedestrians who are waiting to cross

the street. In line with traffic engineering preferences,
pedestrians should be crossing in front of a markadimplied
based on stop sign location) stop k= as to not direct users
towards stopped vehicles.
Selecting ramp types o Before determining a treatment for a specific quadrant it is
G¢KS RSAAIY | YR mpHinto@8Bsing getieloged O dzNb NI impprtantto see how the entirg inter_section functions because a
streetscape is governed by many of the same considerations as roadway design that works well at one intersest quadrant may not

o : . . . . coordinate wellwith the opposite side of the intersection.
design: controlling horizontal and vertiggdometries surface conditions,

_ _ _ e Designing curb ramps for alteration projects will generally be more
and access totersectionsall at the scale of the pedestrian ratherahithe difficult than for new consuction projects becausexisting

b. Fan-See Figur®.

c. Anyother arampe with a slope of less than 5%

vehicle. In an alteration, a balance needs to be struck between pedestrian conditions such as buildings, walls, sidewalk gradients,-dfytay
and vehicle users vying for travel space within a limited right of way already width, etc. may limit the space available to provide tHesired or
constrained by existing development. A good understanding of the required accessibilitySpecific curb ramp locations should be
rationale behind accessibility standis will help the designer integrate adapted to existing site conditions.

dzat oAt Ale F2NJ LISRSAUNRFya sK2 KIOS 2R )E\)e?elfm?né fed}\es-ljtn}:;lnga%:tces7§ %lﬁjténd '!ru%c%?e/d domeori
PROWAAC 2007 ' P

where they cross curb lines.

O RSOAaAZ
Rentations y

To select a design(s) that will work effectively within a given intersection the

. : ] e Theapproach of the pedestrian access route will determtime
following process is recommended:

directionality of the rampghe loction of the grade breaksand the
1. ¢+ 18 leyedikviNdRiftérsection location ofdetectable warning
e Identify where pedestrian facilitiesre located and where 3. Locate landings for all ramps

pedestrian generators and destinations are. ) _ » _ _
e Landings are typically the most critical design control ierations

* ldentity poten_tial barriers and r_ight of Wa_y restric_tio_r@urb ramps because the ability to provide@mpliantlanding is impacted by
may necessitate the relocation of various existingtiies right of wayavailability and how the pedestrian access route will be

SFJCh as street signs, mailboxe§, telep'hone'booths, ngwspaper maintained through the corneBy identifying the landing location
dispensers or other obstacles interfering with the desired
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you will be able to determine what ramp optis will work best at a 1. Parallel ramp combined with other ramp types
given quadrant. aretiered ramps. Typically implemented on
free rightsand sidewalk widths between #.-10

Verify elevation difference between existing curb flow lines and ft

existing sidewalks t@nsure that an acceptable grade can be met

. _ _ _ v. Depressed CornersSee Figur®
When constructing an 8.3% (1:12) rathere is al in. vertical

difference for eery 1 foot horizontal differenceGenerally it is 1. Theentire radius of the corner is dropped from
recommended to round up to the next full sidewalk panel when tangent point to tangent point anthe running
determining removal limits to ensure trdesiredrunning slope can be slopes areless the2%

achieved in construction. _ _
vi. Fan- See Figur®

Determine which rampype works the best. _ . .
1. The entire radius of the corner is dropped from

a. Oncethe ability to provide a landing and the PAR location are tangent point to tangenpoint and has a slope
establisheda curb cut type can be selected. Generally the between2%-8.3% to makeip grades faster
hierarchy for curbrampsat un-signalized intersections:is and eliminate drainage concerns.

i. PairedRamp vii. DiagonaRamp- See Appendix
1. Two ampswith flares or returned curb, 2% 1. A4 ft. widerampminimumwith flares or
8.33% running slaplocatedat the tangent returned curb, 2%8.3% running slope located
section. at the center of the radius
ii. Combinedoerpendiculars- See Figur& and 4 6. Intersection Consistency
1. Two mmpswith flares or returned curb, 2% e Whenever posble it is desirable thhaveeach quadrant in the
8.33% running slope locatexff the tangent intersection utilize the same design, but in no case should the
section lowest common design dictate the consistency (i.e. if one corner
must be a depressed corner but the others can be built as paired
jii. ParalleRamp- See Figurd perpendiculars than only the one gdrant should be built with the

lesser design.)
1. Ramp is prallelto the direction of trael.

Tygdcally used where theresb ft. or less
sidewalk width

iv. TieredRamp
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PERPENDICULAR CURB RAMPS

COMBINED PERPENDICULARS

Purpose

Any combination of two curb ramps placed perpendicular todeterline

of the roadway andhare a common landing. The ramps do not need to
have a90 degree orientation to be defined as perpendicular. There is no
requirement for a minimum separation between the ramps, but as a general
rule if a separation of at least 5t6 at the curb linecannot be

accommodateda different design solution shoulse considered.The curb
height between the two ramps should rise to a minimun8af. before
dropping back down towards the ramps

Application

Combined perpendicular ramps dbestused on retrofit projects in urban
areas where the corridor is fully deloped, ROW is limited, and sidewalks
arelaid out on a grid system. In limited spaces, there is often only enough
room for onesharedlanding Unlike diagonal ramps, combined
perpendicular ramps can accommodate grade changes while offering
accessibity for users.

Design elements
The dimensions provided below are thenimums(or maximums}o

achieve accessibility under PROWAG. Designers are encouraged to read the

subsequent sectionthat provide extensive discussion on the proper
application of tle dimensions to achieve the best destbat is both
accessibland constructibe.

e Shared Landing
0 Width of the pedestrian access route oft4x 4ft.
minimum
0 <2% crosslopein all directions
e Ramp

0 2%-8.3% running slop&%- 5% no landing require8%-
8.33% landing required)

0 <2% crosslope

0 4ft. width minimum

e Detectable Warning Surfaces

o0 2ft. depth

o0 4ft. wide or the width of the rampwhichever is greater. A
gap of up to 3n. is allowed on either side @f detectable
warningfor constructabiliy.)

o Detectable warningshall be aligned to be perpendicular to
the path of travel, but no portion of the domes may be
greater than5 ft. from the back of curblf the approaching
sidewalk is located at the back of curb (rather than having a
boulevard forseparation), the domes may need to be at the
back of curb instead of directional to reduce the possibility
for a user to bypass (i.e. walk in front of) the domes without
noticing them.

¢ Ramp alignment

0 Combined perpendicular ramps are usually aligned thi¢h
curb ramp directly across the crosswalk, both of which have
outside edges in line with the corridor ROW. A direct
alignment is preferred for both wheeled and visually
impaired users because they are not required to change
direction while moving throug the crosswalk.

Ramp Design

Landing Location and Elevation
Landing location and the landing elevation are the key control points in both
the design and construction of combined perpendicular ramps. The design
and construction must accommodate the insection of two pedestrian
ramps while maintaining the minimumfé x 4 ft. landing area with a cross
slope of <2%. This common shared ramp area is critical to maintaining the
Pedestrian Access Routeee Figure.
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After establishing the location of tle F Y RA Y3 | NBI £ GKS Iy
must be determined. The landing elevation is determined by the gutter

flow line elevation of the controllingisideramp leg. The controlling leg
determination is controlled by two elements:

e Ramp leg length betweeback of curb and the landing

e How line elevation of the curb and gutter immediately in front of
each of those ramp legs. As a rule, the leg with shortest distance
will control, especially when the gutter flow line elevation is also
lower on that shorte leg.

The calculation to establish the maximum landing elevation is based on the
lowest controlling running slopeOnce the running grade is established for
the most complex leg, the other legs of the ramp will be compliant.

Ramp Running Slope
e The running slopes applied to combined perpendicular rangps
determined by the slope of the existing sidewalks and surrounding
terrain. The first slope from the curb cut to the shared landing is
the primary controlling grade. In flatter situations these slildog
less than a 5% running slope and in areas with significant elevation
change ar8.3%ramp is likely the best option.

e A ramp maintaining a running slope at or below 5% is always
preferable to usin@.3%slopes. Some major deciding factors in
determining the running slope are: matching into existing sidewalks
in front of commercial doorways, matching into private sidewalks,
or any other off ROW impactdt would never be appropriate to re
grade a ramp or sidewalk so as to create a new step to an adjace
LINE LJS NJi & Cbat inRedes Wiete 8téps already exist one
more could be added to make the sidewalk compliant. If there is a
step onto Mn/DOT ROW the curb ramp should transition into a
landing area through the step portion of the walk to avoid tirepa
slipping hazard when the sidewalk is icy.

"ERPENDICULAR RAMP

°/ | MAX. 2.87% LANDING | 5 MAX. 2.07.
< 2.0 e <2.0% LANDING

A
. Q= 1
<Db.0% \ e |- /i\ <8.3% e
\ v | S
A
4°X4’ MINIMUM \* 4'X4" MINIMUM

1:19 8 1:10

FLARE H | FLARE
CURB CURB LLIHE CURB

HEIGHT HEIGHT HEIGHT HEIGHT

Figure 2:Perpendicular Ram

In alterations the ideal running slope will sometimes elevate the
landing 3in. or 4in. above the overall grade and secondary ramps
will need to be constructed toonnect tothe shared landing and
ascend the remaining vertical distance required to match into
existing sidewalks without chasing the grade.

When a secondary ramp is needed to connect the shared landing
into the existing sidewalk(s) the ramp grasteould be less @ 5%

to eliminate the need to have another landing at the top of the
secondary ramps before the existing sidewal&tchis made.If the
slopeof the secondary ramp isetween 3% and 8.3%a landing at
the top of the ramp is required.
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Grade Breaks

Aligring ramps with the crosswalk and the ROW line provides adequate
directionality but since they can rarely be located on a tangent section the
grade break concept applies. The grade break should be perpendicular to
the ramp slope and the crosswalk alignmeurith a 2% triangular area at the
bottom of the ramp. There needs to be some flexibility in the grade break
criteria since steep existing gutter flow line grades will controlatipcent
ramp cross slopes near thmttom of the ramp.

Design Variations

Adjacent to Walkable Surface

When combined perpendicular ramps are constructed adjacent to paved
walks, concrete side flares with 1:10 slope are requitéthe 2% ramp

cross slope is maintained throughout the ramp all the way to the bottom of
the interior leg the grade breakecessary to achieve accessibilityl be
accomplishedDetectable warningshallnot be set back more than 2 ft.

from the curb line See Figuré.

Adjacent to Non-Walkable Surface

When combined perpendicular ramps are construcagiihcent toa non
walkable surface such as turfcancrete siddlare is not needed on the side
adjacent to the norwalkable surface. A-®urb would be an appropriate
solution. A concrete side flare with 1:10 sloperequiredon the other side
however. If the 2% ramp cross slope is maintained throughout the ramp all
the way to the bottom of the interior leg the grade brea&cessary to
achieve accessibilityill beaccomplished. Detectable warninglsallnot be

set back more than 5 ft. from the curlndi. See Figurd.

COMBINED PERPENDICULAR RAMPS
(ADAJACENT TO WALKABLE SURFACE)

=
T MAX 2.07 SLOPE
T o 3 m IN ALL DIRECTIONS IN
D> > 2 <50z FRONT OF GRADE BREAK
O w e AND DRAIN TO FLOW LINE
CURB mr |8 i :
HEIGHT m |8
6" o2t POSSIBLE V-CURB
< 2 OR GRADING
FLARE g <em /
1:18 3
CURB 7] Z 0 MAX, 2.8%
H E ]" G H T = = 3 LANDING, <2.0% LANDING

I <8.3%
8.3

4°X4* MINIMUM
PARALLEL RAMP WITH LANDING

WALKABLE
SURFACE

6" CURB

HEIGHT HEIGHT

FLARE
1:18

Figure 3: Combined Perpendicular Ramps AdjacentMalkable Surface
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In constrained ROW, 1:10 curb ramp flares could be increased to create a
COMBINED PERPENDICULAR RAMPS Y2NB LINRPYy2dzy OSR OSNIAOFf aodzyYL¥ 0Si
(ADAJACENT TO NON-WALKARLE SURFACE) curb. Both designs present a tripping hazard as well astarance

concerns.A bollard systenms a potential optiorto protect the corner apex
area from being accidently traversgout would not work in most high

n =z . . . .
oy speed applications. Howevehese solutions seem to potentially have
o - 55 ?,‘VAXALZL“@&?EL&PIEONS IN more adverse impacts than ¢hproblem they attempt to solve.
mZ R AND DRAIN 1O FLOW LINE
: 2 ‘ | When there is insufficient room to develop a meaningful curb height (less
g = / POSSIOR Ghading than 55 ft. between curb cutsiletectable warningprovide the best
HCE?EET - Bt - _ measure of delineating the edge of sidewalk and should be utilized.
- 1 T 0 + PROWAGecognizes thispendesignt &  &aFlFyé NI YL | yR
s ool _~ | where a maximun8.3%ramp grade is wrapped around a shared landing
: NON-WALKABLE with radial domes ringing the radiug.he desigmimicsthe radial dome
: EMUASMEMACE orientation of a depressed cornésee Figure)/ but is an option of last
CURB g resort.
HEIGHT  cURB
REBSHT GClLyé¢ (8L NIYLHE I NB dzaSTdd sKSYy O

other ramp type because, like a diagonal ramp, they rise vertically from the
flow line to a common landing without any controlling short legs and any
wasted grade break areas.

Figure4: Combined Perpendicular Ramps AdjacentNon-Walkable
Surface

&1 AOAA O" O0i po ET OEA -EAAIA
It is preferable to havéwo distinct curb cut openings / indivighl curb ONE WAY DIRECTIONAL
ramps for each quadrant but on smaller radii the 1:10 curb transitions are so
short it becomes questionable if there really is a detectable curb edge.
Developing a minimum . curb height for a minimum &. width is the
minimum recommended diensions to provide visually impaired users an
indication they are leaving the sidewalk and entering the street. Regardless _ _ _ R
2F GK2&S YAYAYIt RAYSyaAz2ya S ao dANNRadweissipractsypiqaldesign siuglioargy v 5 x G a2y 7 NE
at each curb cut so for the firstf2 of each transion there is negligible

Application

A directionaramp isused when there is only one pedestrian access route
approaching the intersection and only one ditien to cross the
intersection. Directional ramps provide superior directbty for all users

_ e Onesidewalkor trail approaching the intersection
curb height to detect. e Inner legs of intersections at diamond interchanges
e Bridges
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e Traversing cross streets with limited main line highway
crossings
e ¢ AYUIGSNESOGAZ2YAOD

Directional Ramps should not be usedirdE&A R a8 aGSYé¢ 27
sidewalks approach the intersection from both the mainline and the cross
street.

One waydirectional ramps can be usa&thenthe pedestrian access route is
adjaent to the curb and gutter or when there is a boulevard

Design and Construction Considerations

It is important that the top of the curb slope match the proposed slope of
the ramp. The controlling slope begins at the grade break at the bottom of
the detectable warnings and continues to the match point of the existing
curb.

Directionalrampsarerarely placed at the tangent ofradius sadhe grade
break must be constructed perpendicular to the ramp slope at the bottom
of the rampto allow wheethair uses to maintain contact with the ramp
surface with alfour wheels. When perpendicular grade breaks are not
provided, a wheelchair user will haeae front wheel strike the extended
portion of the ramp first, causing the opposite front tire to lift off the
groundresultingin user instability and discomfort.

Thedetectable warningsf directional rampshallbe aligned perpendicular
to the running slope of the ramp and line up with the crosswalk direction.
The leading (a.k.a. closest) edge of the domesj(rgitone corner) must be
within 5ft. of the back ofcurb. Aligning thedetectable warnings
perpendicularto the path of travel ofvheeledusers minimizes discomfort.
A perpendiculadetectable warninglignment also must coincide with the
orientation of the crosswalk orientationWhen cetectable warningsre
aligned perpenttular to the path of travel in a directional randesign

there is theadditional benefit ofprovidinga directionalcue forblind and

low vision usersbut this benefit should ndbe a considered a controlling

design factor

Directional Ramp with Sidewalk Adjacent to Curb and Gutter

9 As btated keadliér, the S df&irb paralleling the ramp controls the sidewalk /

ramp surfaceSee Figuré.

ONE WAY DIRECTIONAL RAMP
ADJACENT TO CURB & GUTTER

OPTIONAL SIDE TREATMENT —

— T
(V-CURB OR GRADING) | Jj—UFTIONAL  FLARE

EXISTING
CURB HEIGHT

@" CURB HEIGHT
5 MAXIMUM

EXISTING

WALK
) T~ 2" CURB HEIGHT
EXISTING o — GRADE BREAK
CURB HEIGHT

MAX. 2.0% | 5.5-g 35t
LANDING "% ReMP| 2.7 ARE

47 SHOULDER/
2% ROADWAY CROSS SLOPE

@ IF RAMP SLOPE IS LESS THAN 5.0%, THEN NO LANDING IS REQUIRED.

MAX 2.07 SLOPE

B IN ALL DIRECTIONS IN
FRONT OF GRADE BREAK
AND DRAIN TO FLOW LINE

Figure5: One Way Directional Ramp atent to Curb and Gutter

Directional Ramp with Adjacent Non-Walkable Surface

There is more flexibility withhie top of curb elevation but isistill good
practice to construct the curbeight lower or equal to the adjacent slope of
the sidewalk when pasble so the boulevard drains to the cuiee Figure

6.
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ONE WAY DIRECTIONAL BLENDED TRANSITION
ADJACENT TO NON-WALKABLE SURFACE

OPTIONAL SIDE TREATMENT —

e ik —OPTIONAL FLARE
(V-CURB OR GRADING) | |

EXISTING
, CURB HEIGHT

@' CURB HEIGHT

TT————CONSIDER PAVING FOR
8" _ MAINTENANCE PURPOSES

MAX 2.87 SLOPE

IN ALL DIRECTIONS IN
et FRONT OF GRADE BREAK

AND DRAIN TO FLOW LINE

Figure6: One Way DirectionaRampAdjacent toNon-Walkable Surface

PARALLEL RAMPS

PARALLEL RAMP

Parallel Ramps are recognized in PROWAG and are a good design to
considerat T-intersections and itight ROW situations where a narrow
sidewalk (4t. minimum width) is adjacent to the back of the curb.

The key construction element to a parallel ramp is constructing the curb
transition to be the same slope as the proposed ramp surfécetherway

of saying this is the ramp surface/sidewalk grade will be constructed to
match the top of the previously constructed curb and gutter sections. The
top of curb grade needs to be exactly the same grade as the parallel ramp
grade. As before the running slopecannot exceed 8.3%$ee Figurd'.

As in any ramp design, dt6wide opening is preferred for crossing the

street and the extra width generally presents fewer obstacles than

encountered with other ramp types. In very tight situations tietectable
warningscan be considered a part of the landing area but if possible the

landing area shoulte provided behind theletectable warning.

PARALLEL RAMPS

POSSIBLE V-CURB_OR_GRADING
_ . <2.0% ;:: :ZN/ <2.0% MAX. Z.G;LANDING |
ﬂuﬁ LANDING I ﬂ
v 4'X4” MIN.
e 2
CURB CURB CURB
HEIGHT HEIGHT HEIGHT

Figure7: Parallel Ramps

Tiered Ramps

Parallel ramps are often a useful component when combining ramp types.
All seondary ramps can be classified as a parallel ramp whéthisesout

of a Depressed Cornaisesout of a Combined Perpendiculdransitions

curb and gutter from B6 to B4, @transitionsout of a standard ramp when

thereis insufficient sidewalk widtfusually less than 1f0). Itis

unnecessary to produce standard layouts for all these situations but be

FglF NB O2YO0AYyAy3a LI NFEfSt NIYLRA

flexibility and can result in creative solutions to challenging areas.

BLENDED TRANSITIONS

DEPRESSED CORNER

Ay

Depressed Corneexe useful when the ROW at the radius area is very
limited and a single landing area at the bottom is the most feasipt®sn.

Page |
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Depressed Corneizasically act like one large landing with the entire area
meeh y3 020K GKS fFyRAY3I YR t!w ONR
[ I ¥ R &atsignalized intersections on rural sections of roadway.

Depressed Corneshould be used sparingly without APS since they provide
limited directionality forvisually impairedisers The benefit of depressed
corners over a diagonal ramp is it allows all users to continue their straight
path of travel when crossing the streahd may be easier for winter
maintenance Depressed Corners may also be used at quadrants where
there is not enough space to construct two individual ranfhe
determination to use a Depressed Corner versus two raisipszade by
measuring the distance along the gutter flow line between the interior ramp
legs/inside edges of the crosswallkhe separatin betweenthe two ramps
should be a minimum 5.&. at the curbin order to develop a compliant
1:10flare with a minimum 3n. curb heightbetween any pair of proposed
ramps.See Figur®. Depressed Corners should also be considered when a
dedicated lanthg cannot be provided or there is a barrier such as a building
immediately at the back of the sidewalk.

Depressed corners provide a very good barrier free ramp for wheeled users
and are maintenance friendly. Safety considerations riedik evaluated
sousers are nopinched in an isolated street level area in close vicinity to
traffic. A smaller opening should be utilized to discourage vehicle tracking
into the landing.

In retrofits, this design requires more concrete removal and replacement to
chasegrades and needs to be evaluated for potential drainage concerns.
The size of the Depressed Corner should be minimized for various reasons.
Generally the larger the depressed area the more cautious one should be of
existing drainag@atterns and unwanteghonding.

I MAX. 2.8% LANDING aCft
%>
DEPRESSEDN CORNER
4%4" MIN,
N CURB
HEIGHT
M <8.37%
08 oRapiNG N l
<2.07
<>

< 5.0% I

6"

CURB
HEIGHT

CURB
HEIGHT

Figure8: Depressed Corner Detalil

Depressed Corner Specifics

The controlling construction element is to come off the gutter flow line at a
minimum 1.5%to amaxmum 2% slope to the interior corner of the
depressed landing.

The corner areat®uld be kept to a minimum since larger areas hane
increased chance dihe curb flow line either warpinghe cross slope
beyondthe 2% maximum grade or creating unforeseen pondinthe

landing area du¢o that warping. A 1.5% minimum slope is reconmuied

to discouraggoonding. If the flow line exceeds 2% it should be flattened
and constructed so that the cross slope of the crosswalk does not exceed
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the 2% maximum allowable within the PAR. However, any flow line
adjustment must maintain positive wett flow away from the crosswalk(s).

Larger depressed corners will likely require significant removals since

maintaining a maximum 2% slope over a larger area doeachieve much
grade rise As a resultall elevation change occurs beyond the cornethie
connecting parallel ramps.

Depressed corners are challenging in areas that have a lot of elevation
change.lt is difficult to maintain the 2% marum cross slope for the entire
landing area when the roadway grade or existing terrain quickly rises.
parallel ramp is needed to chase the grade up adjacent sidewalks. This
grade chasing is compounded by the fact that the landing is basically at
street grade and the secondary parallel ramps need to also transition into
the existing roadway curb heights.

This chasing grade and curb transitioning can lead to some very minimal
curb heights that transition to full height over long distances. An example
of this would be a8.3%ramp chasing a 5% sidewalk grade. The curb
transition from Oin. curb to 6in. curb would be 16.7t. The math works
algebraically but can be difficult to build and even more importawilyynot

provide a very good detectable edge of sidewalk for much of the transition.

One solution can be tbold the sidewalk cross sle@at 2% troughout. The
parallel curb heighwill be higher than the sidewalk ramp slope for the first
few feet. Drainageavill not be trappedsince the ramp itself has positive
drainage Stbred snow could have minor ponding impacts. The better
solutontothisLINRE 6t SY YI& 0SS (GKS acCl yé

particular area. Even if a depressed corner is constructed perfectly an
undersized drainage system that historically has frequesuircharged or

presented problems during spring freeze thaws may present problems. The

GCl yé¢ iRcBssed Bigr maye a good option.

Since the depressed corner is constructed at or near gutter grade deposited
sediment and debris can collectintheyY RAy 3 | NBI ¢ I acCl
solution to this as well.

Radial domes should be used for best dome coverage. There@saedk
lead timefor orderingradialdetectable warningsThereforethe designer
needs to provide accurate radius dimensamnd legths ofdetectable
warningsneeded at each quadranin the plans

With the depressed corner design there is a potential for vehicle tracking
over the depressed corner area because of the zero inch curb height that
runs around the radius. In situation ete the project will not allow for
modification of the turning radius to minimize trackingancretethickness
should be @n. in depthshould be usetio mimic driveway thickness.

FANS

Fan type quadrants are a variation of a Depressed Caviteithe man
difference beinghat the first 3ft. to 4 ft. of the ramp is sloped up to 8.3%
through thedetectable warningortion with a flat4 ft. x 4 ft.landing at the

top. These fan type designs are much more efficient at chasing grades and
alleviating drainge concernsince the landings 2in.to 4 in. above the flow
line. Fans more closely mimic the grade risediagonal ramp but open up
completely to both directions of travel like a Depressed Corner.

Similar to Depressed Corners, Fans should onlyskd when the distance
between inside edges of the crosswalk/interior ramp legs is less than 5.5 ft.
apart measured on the flow line. If the distance is greater than 5.5 ft., use

RS & twd sepahiik taMpsiBeérfylie.0 St 2 6 @

Consideration also needs to be given to historical drainage concerns in any
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Figure9: Fan Detalil

The key construabin element of a fan is to come off the lowest flow line
elevation and implement the maxum desired grade from that point. The
fan should be constructed with a uniform ramp length around the entire
radius with the acceptable variable ramp slopes beingdbel into the flat
triangular landing area at the top (maximum 2% cross slope in all
directions).

Unlike a Depressed Corner, Fans allow for a short 1:10 flare on either side of

the ramp up to the proposed landing height with parallel ramps
transitioningbeyond. These flares allow for a standard detectable curb
transition height.

¢tKS OdzZNNByid RNIgol Ol G2 Clya OFy
construct the required grades. Two pours may be necessary or other
appropriate internal contractor gradeontrol measures. Ascontractors
become familiar with Fangheir usefulness will increase.

DETECTABLE WARNINGS SURFACE3uncated Domes )

Purpose

Thepurposeof adetectable warning surfacds to providea tactile
equivalent ofavisible curb linghat can be easily detected underfoot.
Well placed domeprovidean appropriate warning to users that are blind
or low visionthrougha perpendicular dome alignmettiat minimizeghe
impact to wheeled users

The placement and directionality détectable wanings must balance the
needs of blind and low vision users against the need of wheeled users.
From the perspective of the wheeled ustite domes should be placed
perpendicular to the path of travel to ensure their wheels can smoothly
track through the spces between the domes anid provide the required
perpendicular grade break that nmaains wheelchair stabilityDirectional
dome placement can also provide directional cuebliod andlow vision
users byaligning themwith the crosswalk

Application

Detectable warningare required at all curb cut§Varning surfaceseed to
be placed in a continuou in. depth anywhere the curb height @sin. It is
recommendedhat all conflicting surface utilitiese relocatedoutside of
the dome area.

General requirements for truncated dome placement

Alignment. The rows of truncated domes in a detectable warning
surface shall be aligned perpendicular or radial to the grade break
between the ramp, landing, or blended transition and the street.
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