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Back-to-Basics Topics Still Needed!

* Construction Phase Services Topic Descriptions

* E&S A

* Guiderail Upcoming Topics
* HOP Process * 3D Modeling for Digital
e MPT Delivery

* Project Delivery Process * Drainage

o Project Management * Permitting & Environmental

* Roadway

* Structures

* Traffic Studies

* Utilities & Right-of-Way

* Signals/Intersections &
Signing

Bowman



Today's Attendance

41
26
18
: I

<5Years 5-10 Years 10-20 Years >20 Years
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Presentation Outline

* What is ADA?

* ADA Resources & Design Criteria

* Ramp Types

* Design Considerations

* Construction Plans

* TIFs

* Construction & Inspection (CS-4401)

Bowman



What is ADA and when are ADA ramps included in a project?

* ADA passed
in 1990

* ADA required
on new
projects and
alteration
projects

* Pedestrian
studies

Bovwman



Publications

* PROWAG & ADAAG

* Publication 13M — Chapter 6 — Pedestrian Facilities
* Requirements to upgrade curb ramps based upon project type

* Criteria for curb ramps and sidewalk (written description of RC-67
standards)

* Q&A Section
Pub 72M, RC-67M
* Standard drawings

* Publication 149 — Chapter 19 — Pedestrian Facilities at signalized
Intersections
PennDOT District 6-0 ADA Design Guidance Document
* Available on PennDOT website: www.dot.state.pa.us
(Under Design & Construction/Project Delivery)

Bowman



Standard Design Criteria

CONTACT BETWEEN WHEELCHAIR
AND CURB RAMP/ROAD SURFACE

8.33 %

H—q——‘——ﬁ——ﬁ_q——ﬁ—“——"_“‘——-— ROADWAY SLOPE 5.00% MAX
DEPRESSED CURB
ALGEBRAIC DIFFERENCES BETWEEN ROADWAY SLOPE
AND CURB RAMP SLOPE GREATER THAN 13.33% NOT PERMITTED.

RAMP sLopg

ROADWAY SLOPE

DEPRESSED CURB

24" MIN
TRANSITION STRIP
PROVIDE A 24" MIN TRANSITION STRIP

IF_ALGEBRAIC DIFFERENCES BETWEEN ROADWAY SLOPE
AND CURB RAMP SLOPE ARE GREATER THAN 13.33%.

N -

TRANSITION STRIP SLOPE NOT TO EXCEED 5.00%

CHANGE OF GRADE
LIMITATIONS




Ramp Types

Bowman



Type 1

SEE NOTE 29
(TYP)

TURg ING SPACE
Juany

MIN @

V;::>

SLOPE: ZERO *2.00%
SEE NOTE 14

PLAIN CEMENT
CONCRETE
DEPRESSED CURB

RAMP WIDTH
4'-0" MIN

SEE NOTE 28

DETECTABLE WARNING
SURFACE (TYP)

TYPE 1
CURB RAMP

11

(1)SIDE FLARES 10.00% MAX SLOPE

IF THE TURNING SPACE IS INDICATED TO BE LESS THAN 4’ -0",
CONSTRUCT SIDE FLARES 8.33% MAX SLOPE.

@ URB RAMPS REQUIRE A TURNING SPACE WITH A NAXIMUM
CROSS SLOPE AND LONGITUDINAL SLOPE OF 2.00%
WHERE _PEDESTRIANS PERFORM TURNING MANEU
SEE DETAILS FOR LOCATIONS AND DIMENSIONS.

Bovwman



Type 1A

PLAIN CEMENT CDNCRETE
CURB CHEE
( SEE NO'IE 23, SHEET 1 STOP LINE

eI T
SEE SHEET 8 FOR DéTAlLS) Return curb

(shown) or flare

DETECTABLE WARN lNG
SURFACE (TYP)

Grade Break at

i - \.,., End of Radial
i g Curb
5'-0" MAX
SLOPE: | ZERO :lz.oo'/.-\ | | ] | go o0 : (SEE SHEET 9)
SIDEWALK WIDTH ———4 o000 \
5/ -0» cooo0 ]
(SEE NOTE 20, SHEET 1) = cooo |
0000
coool L
| PLAIN CEMENT CONCRETE DEPRESSED CURB
PLAIN CEMENT CONCRETE J L-q -0"
DEPRESSED CURB grape  MIN
8.33% MAX SLOPE
|YEE 1A
CURB RAMP
A AN R X VE APPROVA

NOT ENTIRELY ON SIDEWALK

12




NON-NALK SURFACE

NT CONCRETE

DETECTABLE lilﬂlllNG 23, SHEET 1)

SURFACE (TYP!

TURNING SPACE WIDTH
§° -0 MIN

PO
DI
.

PLAIN CEMENT CONCRETE
DEPRESSED CURB

PLAIN CEMENT CONCRETE Yp
CURB CHEEK WALL
(SEE NOTE 23, SHEET 1) CURB RAMP ]

!S’jbg!ALK ¥IDTH
(SEE NOTE 20, SHEET 1)

DETECTABLE WARNING
SURFACE (TYP)

TURNING SPACE WIDTH
5'=0* MIN

S g a8
IYPE 2 PLAIN CEMENT CONCRETE et i

w DEPRESSED CURB

$I0EMALL WIDTH
{SEE_NOTE 20,
SHEET 1)




Type 4

PEDESTRIAN PUSHBUTTON

E
(WHERE _APPL ICABLE
SEE SHEET 8 FOR DETAILS)

PEDESTRIAN PUSHBUTTON

( WHERE APPL ICABLE,
SEE SHEET 8 FOR DETAILS)

VAR TABLE
SIDENALK WIDTH
5 -0"

S'lUE!'lLK WIDTH

(SEE NOTE 20, SHEET 1)

ALTERNATE GRADED FLARE
i

SEE NOTE 23 ON SHEET 1

PLAIN CEMENT CONCRETE
CURB CHEEK WALL
(SEE NOTE 23, SHEET 1).

PLAIN CEMENT
RETE

DETECTABLE WARNING
SURFACE (TYP)
DEPRESSED
S D N N\ i
(5) Rawe wiDTH DETECTABLE WARNING
@ RAWP WIDTH SURFACE (TYP}
LYPE 4 i
12" MIN
A RNA
A

PEDESTRIAN PUSHBUTTON

( WHERE APPLIC
SEE SHEET B FOR DETAILS)

SIDEWALK WIDTH
-0 MIN
(SEE NOTE 20, SHEET 1)

SHBUTTON
OR DETAILS)

PEDESTRIAN P!
(WHERE APPLI
E SHEET 8

SIDEWALK WIDTH
5 -0"

(SEE NOTE 20, SHEET 1)
ALTERNATE GRADED FLARE

noc

'O'

SEE NOTE 23 ON SHEET 1 T

PLAIN CEMENT CONCRETE
Ci CHEEK WA
(SEE NOTE 23, SHEET 1.

PLAIN CEMENT
CONCRETE

RAMP WIDTH
4 -0" MIN _/ DEPRESSED
CURB
PLAIN CEMENT CONCRETE
DEPRESSED CURB TYPE 4 Qﬂfﬁéé“%%vr!)‘“"'”
RAMP WIDTH
4-0" MIN

( PERPEN! AR)

14

M
(SEE NOTE 20, SHEET 1)

Bowman



14

Tvpe 4

OHY

OR GRE
RAMPS

|

ARES 1Vs 10H (10.00%) MAX FOR
}E: LANDINGS 1220 (4’ -0"
SIDE FLARES 1V:12H (8.33%) MWAX FOR

ITH LANDINGS LESS THAN 1220 (4’'-0".

RECOMMENDATION

Bowman
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SIDEWALK AREA

Type 6 g

SIDEWALK WIDTH
(SEE NOTE 20, SHEET 1) g

PLAIN CENENT CONCRETE
DEPRESSED CURB

DETECTABLE WARNING
SURFACE ( TYP)

=

= ’ -

v
n

4’-0" x4'-0"
Shared Landing (2.00%Max)

o

~

15 Bowman
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Determining Ramp Location and Type

Providing the most compliant ramp possible (trial and error)
Accessibility to push buttons, when appllcable

Keeping location close to the
intersection (within traffic
signal visibility, when
applicable)

Orientation of ramp with
opposing ramps and crosswalk
Providing visibility of
pedestrians by turning vehicles §
for safe pedestrian crossing =

Bowman



Other Design Considerations

Bowman



Diagonal Curb Ramps

* Require District Approval

* Do not provide directional information about crosswalk to
pedestrians with visual disabilities

* Require pedestrians using wheelchairs to change dlrectlon when

enterlnor Ieavm the curb ramp ~

18




Other Design Considerations

* Mitigation of Low Points along Curbline within PAR

19

31.7 LF PAVEMENT
ADJUSTMENT (4.0 WIDE)

2' ROLLED FLARE
4" REVEAL CURB

[O)vPL
= GRASS 0.10" BUILD UP
stEEL A
PLATE 0.13' BUILD UP TYPE 1 CURB RAMP (4.0 WIDE)
WITH 2.4° TRIANGULAR LANDING
) (1.00-2.00%)
Py ‘ 0.17" BUILD UP
o % 3' FLARE
§ NS 2" REVEAL CURb
= 0.13' BUILD UP
=
X STEPS %

M

2" REVEAL CURB

CHAIN L fNK—/

FENCE SN
LEGAL RIGHT-OF—WAY L/NE\ \




Triangular Landing

. PEDESTRIAN PUSHBUTTON
(WHERE APPLICABLE)

VARIABLE

10" MAX REACH g‘[?gHALK WIDTH

(SEE NOTE 20, SHEET 1)

PROVIDE 1220 (4’-0"
(TYPE 1 RAMPS)

PLAIN CEMENT CONCRETE
CURB/ROLLED CONCRETE
FLARE (TYP)

(SEE NOTE 23, SHEET 1)

NOT EQUAL TO 90*

PLAIN CEMENT
CONCR!

DEPRESSED CURB,
GRADE BREAK

TRIANGULAR LEVEL AREA
2, 00% MAX CROSS AND
LONGITUDINAL SLOPE

v NOT EQUAL TO 90° NOT EQUAL TO 90°
ON CURB RETURNS

PROVIDE A LEVEL TRIANGULAR AREA WHEN DIRECTIONAL ON CORNERS WITH WIDE TURNING RADII,

RAMPS ARE INSTALLED ON A CURB RETURN TO TRANSITION CURB RAMPS THAT ARE NOT PERPENDICULAR o

THE GRADE BREAK. D Tue CURE. ALATE PROLERS EbR SEE RC-67M FOR DETAILS
ﬁHEELCHAlR USERS BECAUSE THEY REQUIRE
SERS TO NEGOTIATE RAPID %ANGES IN GRADE

EELS LEAVING

AND CROSS SLOPE WITH TWO
THE GROUND.

CURB RAMPS NOT PERPENDICULAR RECONSTRUCT RAWPS 90" PROVIDE, TRIANGUL AR
TO CURB RETURN LANDINGS AT THE %TTO“
0 CURB RETURNS OF THE CURE RAWPS

20 Bovwman



Other Design Considerations

i
g
»
=
(8

* Curb Reveal between ramps

ot v g _
RESET PLANTER Q
[ "
, nch N
§T 14’ SIDEWALK N4
S J 7.122‘3‘
RESETTRILET RESET PLANTERS
3' FLARE @ 9.76%%
4" REVEAL CURB
0.04 cuT ) T
0.09’ BUILD UP
X
3 G
TYPE 1 CURB RAMP s ¢
(4’ WIDE) a 1.03% (
0.10" BUILD UP i )
3’ FLARE @ B.49% @Q._Phanters
—RESET PIQNTER =
4" REVEAL CURB
0.18' BUILD UP 75w T C
3 FLARE @ 9.69% " (G
0.20' BUILD UP
v Vil ya P A 2L
TYPE 1 CURB RAMP
(4’ WIDE)
0:04" BULD"U 3 FLARE @ 7.07%  \-40.0 LF PAVE
4" REVEAL CURB ADJUSTMENT

0.09'_cuT.

BRISTOL STREET

Bowman



Other Design Considerations

* Consistent Slopes on DWS
* Cutting of DWS

22
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Roadway Profile Transition

ROADWAY PROFE SLose —_—

RAMP CROSS SLOPE TRANSITION
TO MATCH ROADWAY PROFILE SLOPE

#= SLOPES SHOWN ARE FOR ILLUSTRATION ONLY.

TRANSITION CURB RAMP CROSS SLOPE TO MATCH ROADWAY
PROFILE AS GRADUALLY AS POSSIBLE. DO NOT EXCEED
3.00% PER 1"-0" CROSS SLOPE RATE OF CHANGE WHEN
TRANSITIONING TO ROADWAY PROFILE.

COMPLETE TRANSITION TO ROADWAY PROFILE BEHIND
DETECTABLE WARNING SURFACE OR USE 1'-0" DETECTABLE
WARNING SURFACE TILES.

CONSTRUCT DEPRESSED CURB SLOPE TO MATCH ROADWAY
PROFILE.

Bowman



Other Design Considerations

Traffic Signals-Push Buttons
* Must be reachable from a 4'x4’ level land

Push Button extension arms
Pedestrian stub poles
Foundations

ng (within 10")

24
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Other Design Considerations

* Traffic Signals-Push Buttons
* Must be reachable from a 4'x4’ level landing (within 10")

 Push Button extension arms
* Pedestrian stub poles
* Foundations

24
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Other Design Considerations

* Traffic Signals-Push Buttons
* Must be reachable from a 4'x4’ level landing (within 10")

 Push Button extension arms
* Pedestrian stub poles
* Foundations




Other Design Considerations

* Right-of-Way
o Utility

Adjustments/Obstructions

HEAD ROOM BO™

POST MOUNTED
=1 12% wax

Iy T
BT T

FOR_ALTERATIONS! UTILITIES IN THE PATH
OF TRAVEL ARE ACCEPTASLE [F_TME ToP
SURFACE TS FLUSH, FIRW, STABLE AND
SLIP RESISTANT. [NLET CRATES WUST HAVE
OPENINGS NO GREATER THAN 172" IN
DIRECTION OF TRAVEL.

NEW CONSTRUCTIONT AT _CURS RANPS ,

LOCATE UTILITIES SO THAT THEY ARE
NOT IN TME PEOESTRIAN PATH OF TRAVEL.

UTILITIES AND
VERTICAL OBSTRUCTIONS
AT _CURB RAMPS

—

.

ETe

NO PEDESTRIAN TRAFFIC
IN THIS AREA

FIRE HYDRANT AND STREET SIGN
MAKE THE AJOINING SIDEWALK

A NON-WALK SURFACE. [F TH
OBSTRUCTICNS WERE RELOCATED
DUE TO PEDESTRIAN TRAFFIC THE
RAWP FLARES WOULD REQUIRE

A TRAVERSABLE (1011 MAX) SLOPE.

OBJECTS PROJECTING FROM WALLS { FOR EXANPLE , TELEPHONES)
ITH THEIR LEADING EDGES BETWEEN 27* AND g

ABOVE THE FINISHED SURFACE SHALL PROTRUCE NO MORE

THAN 4= INTO PEODESTRIAN WALKWAYS.

OBJECTS MOUNTED WITH THEIR LEADING EDGES AT OR BELOW 27+
ABOVE THE FINISHED SURFACE WAY PROTRUDE ANY AMOUNT.

OBJECTS MOUNTED ON POSTS OR_PYLONSH
OVERMANG 12* wAXIMUM FROW 27" TO 80" ABOVE THE
CROUND OR FINISHED SURFACE.

PROTRUDING OBJECTS SHALL NOT RECUCE THE CLEAR WIOTH OF AN
ACCESSIBLE ROUTE OR MANEUVERING SPACE.

25
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ADA Plans

Example 1: Location of required spot elevations

OPIIS

Sl

e LN~ EXISTING
e : ',.‘/-‘&jIDEWALK

= 1 DW
SIDEWALK

TRANSITION

o SPOTELEVATION
REQUIRED

ELEVATION DETAIL

26

Example 2: Location of required slopes

SLOPE TRAFFIC SIGNAL
POLE

L
=~ REQUIRED

SLOPE DETAIL




ADA Plans

PROPOSED CITY INLET PER
S—-50322—-DG PLANS

BRISTOL STREET

c Curb 4" REVEAL CURB
< |(Goga)ds / 200 =)
u - <3 \_/
y 3’ FLARE @ 9.77%
. B 3" REVEAL CURB
) 3 N&. 535, ~7.25 LF PAVEMENT
45 > b P .
S5 .4l 1.08% - AN ADJUSTMENT (4' WIDE)
1.54% WishC. Fitw. - S 9% L
= Q NI : ; IS ‘f\..,. % 7 TYPE 1 CURB RAMP
oI (Goody) 221%" - sk R (4 WDE)
N : 5 L@ 5 oy &%
S g@{ \'.‘.-;,,‘ bt 0.03' BUILD UP
i ‘ I Aol Ve
2ME a0 C ‘,‘:‘,
10.6 Grtw E 3' FLARE © 5.76%
X LOWER SIDEWALK |35 §1 A ogf : % 4” REVEAL CURB
S _ ol 2llsl, 9 S—RESET
ﬁ IS; goez . 4= [
\i\‘ % 9.4 SIDEWALK 4" REVEAL CURB
[SIe}
D 2 K
n v lf\ Fama
& o :\:" /"
) 3
s [T] B
- || A3

27

DARIEN STREET

_ C__Curb
11246~ 5
172 34—

b
Iiz.ot

(U Ry Ry

112.49

BRISTOL STREET

111.57

| STREET

Bowman



Technically Infeasible Form (TIF)

7" pennsylvania
@ OEPARTMENT OF TRANSPORTATION

Forward Completed Forms to District ADA Coordinators

ADA Technically Infeasible Form

(Used to document design decisions and to be completed before construction)

Date Repaired

OYes  ONo

*Facility Type Complete Section Below to ADD Location to Transition Plan
Q Curb Ramp *Add Location to Transition Plan

O sidewalk Suggested Repair

Q© Ped. Push Button Approx. Repair Costs

Q Ped. Signal Actual Repair Costs

Q Other Actual Repair

Justification for Technically Infeasible

General Information

(check all that apply)
[] Limited Right-of-Way
[] Existing Utilities

["] Historic Areas

] Environmental Areas
[[] Grade Separations
] Other 1

[] Structures, Buildings, Vaults

*District:
*County:
*Township/Boro:
Project ECMS #

|Submitter Information

Submitted By:
Submitter Company:

[] Other 2

Street Address

[] Other 3

City State Zip

[ e Ty
L Uther 4

Talombs e

ieigpnone

28

*Date Submitted:

13l

(o) o)

E

ADA Technically Infeasible Form

(Additional Explanation Sheet)

[investigated Design Alternative #1

[Investigated Design Alternative #2

o
g

1L
1‘“‘}

Design Alternative

ummary
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Technically Infeasible Form (TIF)

ADA Technically Infeasible Form

(Additional Explanation Sheet)

[Investigated Design Alternative #1

[Investigated Design Alternative #2

[investigated Design Alternative #3

in



Construction and Inspection

CS-4401 (6-17)

pennsylvania

DEPARTMENT OF TRANSPORTATION

See the last lab of this workbook for instructions

“Date of Investigation (yyyy mm dd)

| | |

Field igalors 1

Field Investigators 2

“Engineering District Code

*County Name

"County Code (auto)

{Automatically Filled In)

"Municipality Name

"Municipality Code (auto)

(Automatically Filled In)

[Construction Phase

OConstructed CEx-Surveyed [Missing

Ramp Crosses CState Rte OLocal Rd  [IBoth
Ramp Surface DIBrick OConcrete Other |
|Surface Stable, Firm, and Slip Resistant ONo OYes
[Etevation Differences > 1/4 ONo OYes (X/16")
Grate Openings or Gaps > 1/2" ONo OYes (X/167)
Utilities in Path of Travel ONo OYes
\Water Ponding in Path of Travel ONo OYes
Detectable Warning Surface (DWS) CNo ClYes

DWS type (if applicable)

LIMat DPolConc CIPolCom liron CiSteel CBrick LIOther |

Pedestrian Crossing and Type

[ONo OYes |ON/A O1Ramp 1Crossing [01Ramp 2Crossing

Ramp at Stop or Yield Controlled Crosswalk

CNo OlYes

Ramp Leads to Accessible Path ONo OYes

Longitudinal Slope in Front of Ramp %

Cross Slope in Front of Ramp (Road Profile) %

Turning Maneuver in Street ONo OYes

[Tuning Maneuver at Top of Ramp (Smax) CONo OYes
|ECMS # Alg A Grade o
Intersection Ramp # of #

"Ramp Location (Use Figure Below)

*Curb Ramp Type

"North Leg (segment) (offset)
"North Leg Desc. SR DSt OOther

"East Leg (segment) (offset)
“East Leg Desc. SR OSt OOther

“South Leg (segment) (offset)
"South Leg Desc. (SR OSt OOther

"West Leg (segment) (offset)
“West Leg Desc. ISR OSt DOOther

29
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Construction and Inspection

29

MAX ALC. CHMANCE IM GRADE x
ToF Tukwing asa)
IF YES, MAX SLOPE 5 x

MAX LG, CHANGE IN CRADE x MAY LG, CWAMGE IN GRADE z MAX ALG. CMANCE IN CRADE %

TP TuRNING AREA[] 1P TuRm NG aREa[]) ratLine Owo O ves

1F YRS, wax SLoMd ~§- Z IF TS, Max SLOM "3~ X SCC® RAIL MEIGHT o INCHES
Tvil & BLENCAD TRaNS | TI0N

*0.00° nches or %

(insert comments below)

e X0y A . A (IN)
P u d 8 (IN)
L c (%)
N o (%)
* E (%)
s r (%)
. G (%)
MAX ALG. CHAMCE M ORADE ____ % MAX ALC. CMANCE IM GRADE X H (%)
o= TP I i ! %
AT RAME WIDTH ’ = s
B KA LENCTM X (IN)
L (IN)
= M (IN)
N (IN)
9% LY SICEWALE WIOTH o (IN)
M RE SICdwALE WiOTH ~ P (IN)
P SIDEWALK LAND NG OEPTH g Q (%)
“0" LV SICEWALE CROSS SLOPE . R (%)
e KT SICEWALK CROSS SLOPE . s (%)
“5+ SIDEWALK LAMDING VAX SLOPE T Ny
T RA, 2 CROSSINGS T e wax cots suort U N
9 v (%)
- ey MAX ALC. CwANCE In CRADE % -
SI0ENALE TuRNING asfa [ w (%)
1P YES, OSICNATE MAX SLOPE 3~ ‘ X (IN)
Y (IN)
YY (IN)
F 4 (IN)
2z (IN)
S AA (IN)
MOTE! CROSSING MAY 84 o 88 (IN)
MARKED OR UNMARXED " CC (IN)




Questions?
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Contact Me

Danielle.Derolf@bowman.com

Bowman



