T h e Greater

Cl

evel and

(GCRTA) new East 5% Street Rapid Transit Station

Donald TerebaPEGCRTA
Cleveland Ohio
Darryl Brogan, PE
Hatch Mott MacDonald
Richmond Virginia

ACCESSIBLE RAIL SERV ICES
Background

The Greater Clevetal Regional Transit
Aut horityods ( GCRBtedt Rapid w
Transit Station grand opening was on October 11,
2011 after five years of planning and design followed
by two years of construction. The new station
replaces an outdated facility and isuaied at the
hear't of GCRTA©®bGs rail
Green, Red and Blue lines intersect. The East 55th
Street Station location, at the ramp td90 in the
City of Cleveland, is one of the busiest intersections
in the City. The station serves heaagd light rail
transit  vehicles, accommodates intermodal
connections with City bus service, and allows for
vehicular dropoff outside the station entrance.

East 55th Street was an extremely important
community improvement accomplishment benefiting
the loal residents and the City in general. East 55
Street forms the northouth boundary line between
the eastern side of Ward 12 and the western side
Ward 5. Access to the old station was located on the
western side of East 55th Street. The old station had
no head house or inviting station entry structure at the
street level. Bus line connections were awkward at
best and the access to station platforms was provided
by deteriorated stair structures. Although GCRTA
invested a great deal of effort to-eaforce and
maintain the old station platforms in operable
condition, it had reached the end of its useful life.
The reconstruction of a new station meets all current
ADA requirements. Below grade immediately
adjacent to this station, GCRTA operates a-$23
million Central Rail Maintenance Facility, built in
1984 on a 2éncre site
http://en.wikipedia.org/wiki/East 55th (RTA_Rapid

Transit_station) cite_noteRTA_History-3

t r ans iagrossgEgskSbte preetwh er e

The new East 85Street Station design included
the following key elements:

1 A prominent, accessible, and inviting station
head house on the east side of East 55th
Street

1 Patron a parking area for the station
including handicap parking.

1 A convenient bus service connection
accommodated by a loop through the new
parking area.

1 An enclosed pedestrian connection from an
entry across the bridge to the elevator/head
house structure.

1 Three central platforms serving both Heavy
East angLlight Rail Transitines.

1 GCRTA employee access point through the
station platform.

1 Special treatment of the pedestrian crossing
t he

1 Potential for additional joint development
working with Slavic Village and the City of
Cleveland.

Project Complex Geologywas a key design
challenge because the site predominantly lies within
soils classified as lakplaned moraine, ground
moraine till, and outwash deposited by the Late
Wisconsinan ice sheet. Glacial till or moraines
consist of debris deposited by the glaceross the
land surface as the glaciers retreat. l-plkmned
moraines can contain silts deposited by low velocity
water of glacial lakes. Outwash deposits consist of
undifferentiated sand and gravel deposited by
meltwater in front of glacial ice, and eft occurs as
valley terraces or low plains. Soil borings were taken
up to depths of 906 bel ow
consistently poor soil conditions.

Complex Project Conditions were an additional
design challenge. The East 55th Street Rapid Transit
Station was built in 1954 and is one of only three
stations on the entire RTA system where both heavy
and light rail connect via the GCRTA Red, Blue,
Green, and Waterfront Lines. Magnifying its
importance to the overall GCRTA system is the fact
that the stabn serves the GCRTA Rail Headquarters
and Maintenance Facilities. Every train that GCRTA
puts into service must pass through this station; all
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operators dispatched from the Central Rail District
begin their route at this station. It is the heart of the
rall service network. Maintaining service while
during construction was a key design issue as will the
interface  between the Rail Headquarters,
Maintenance Building, Rail Yard, Light, and Heavy
Rail Lines. Its ridership and intermodalism put it in
the top te performing stations of the GCRTA
system. It is served by the Bus Routes #2, and #16.
This design included a successful integration of
bus/rail/pedestrian interface in this high traffic,
belowgrade setting.

In order for the construction contractor to Idui
this station, detailed phasing plans were required with
detailed notes regarding the suggested sequence for
construction, construction staging & access, and
partial demolition of the existing station. The
contractor was required to submit their actual
sequencing plans for review and comment. This
project was built within the project budget and to an
ontime schedule. Across East"55treet from the
new station parking lot is the local area substation for
traction power feeds and returns for rail service
Traction power lines had to be relocated to permit the
construction of the passenger bridge.

The platform design required a stair building to
be constructed in the center of the platform in a
location where the tracks curve next to the Ea&t 55
Street Bidge. The center island of Light Rail
platform boarding area is east of the stair building
with a btlevel required for eastbound and westbound
trains because of the existing track elevation
differential. The center island of Heavy Rail platform
boardingarea is west of the stair building and the
East 58' Street Bridge after the existing track curve
that is required to miss the bridge abutment. The
platform and stair building were design using
caissons for a foundation system because of the poor
soil condtions. The contractor submitted a value
engineering proposal for Helical Piles that GCRTA

accepted for the platform and stair building
foundation system.
The head house floor

floor level of the platform at the stair building igh
reqguired a 246 high
elevator, and an ADA compliant connecting bridge
with a 2.56 high sloped
The head house is located on the top of a slope and
required the slope to be benched to provide adoess
the caisson rig. The caissons were sleeved to prevent
bonding to the sail in the critical slip plane of the
slope so that additional vertical loads would not be
imposed on the caissons from the soil above the
critical slip plan profile.

The intersectin of I-490 and East 35Street is
one of the busiest intersections in Clevelanith
traffic volumes at a Level of Service rating less than
desirable. The design of the new station included a
bus loop to remove stopped buses from the
southbound right lanef East 58' Street which was a
major traffic clog in the afternoon peak period.

Weekday Ridershigor the East 55th station is
361 for Heavy Rail and 364 for Light Rail (Pre
construction). The station serves 123 Heavy Rail, 206
Light Rail, and 109 Bus Wekday Trips. It has
grown dramatically since the opening of the station

Station Features include public art that surrounds
the facility, with the
facade serving as an art form in itself. Art featured
i ncludes a Sparcal,
along with red figures that appear to move as your
train arrives and departs the station. The passenger
bridge includes glass panels suspended from the
ceiling to form a visual array of color flow as
passengers walk across this etme. The Head
House floor elevation was selected so that a view of
the City of Cleveland skyline could be clearing seen
by passenger using this station. The station also
includes a security room for GCRTA police to
monitor passenger safety as requiredngl with
emergency blue light stanchions.

Station Value to the local community is a result
of GCRTA working for many years with Slavic
Village and the council person to create a transit
station that best serves the community. This transit
station design wa completed with significant
participation between GCRTA, Slavic Village
Development Corporation, Councilmen representing
Ward 5 and Ward 12, the City of Cleveland's
Planning & Economic Development Departments,
and citizen representatives. The first ptiprof this
design was to create an attractive, functional station
that meets the needs of the community. The modern
design was selected to embrace the future of its
surrounding neighborhood. The stone facade was
selected to represent the many churchehénHast

| e \B%tH vicihity. Thasvsetion i2 Bedved aadb an \eenomit e

generator for the Slavic Village area of Cleveland

st ai thatwas hard hitrby th& E2éent mootgagelforeealasure.
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Ines, or Design

Gereral Requirement Overview

The E55th Street Station was designed and built
in compliance with the ADA and ABA Accessibility
Guidelines for Facilities and Facilities published in
the federal register July 23, 2004 and amended
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August 5, 2005 by the federal w@rnment Access
board. The Department of Transportation adopted
these regulations in a final ruling dated October 30,
2006 as published in the federal register and became
effective November 29, 2006.

AfiUnder t he ADA,
responsibility o f creating
accessibility of buildings, facilities, and vehicles
subject to ADA requirements (the Americans with
Disabilities Act Accessibility Guidelines, or
ADAAG). It is then the responsibility of the
Department of Transportatioand Department of
Justice to incorporate into their ADA regulations

t he

Ac
66guid

Station Head House Caissons Installed

accessibility 66standardséd_consistent. with hhe
Boardds minimum guidelines. hestaﬂonhga_dhouselsfullyacc_ess a
_ _ parking lot containing ADAAG compliant parking
AThis DOT rul emaking ap pgadegificludng the requid Vvaraaededs isgades énd

and systems that are subject to the DOT ADA
regulations 49 CFR parts37 and 38. We note that the
Department of Justice is conducting a separate
rulemaking to incorporate the ADAAG into its ADA
regulations, which cover a much wider variety of
public and private sector

AAdvi sory 810d 9Yehi@e Forat f
Coordination. The height and position of a platform
must be coordinated with the floor of the vehicles it
serves to minimize the vertical and horizontal gaps,
in accordance with the ADA Accessibility Guidelines
for Transportation Vehicle36 CFR Part 1192). The
vehicle guidelines, divided by bus, van, light rail,
rapid rail, commuter rail, intercity rail, are available
at www.accesshoard.gov. The preferred alignment
is a high platform, level witlthe vehicle floor. In
some cases, the vehicle guidelines permit use of a
low platform in conjunction with a lift or ramp. Most
such low platforms must have a minimum height of
eight inches above the top of the rail. Some vehicles
are designed to be boarddébm a street or the
sidewal k along the street

Station Head House

The Station Head House was supported on
Drilled caissons with Sonotubes installed in the upper
portion of each caisson to prevent bonding with the
soil. The slpe was not stable enough to accept any
load from the caissons so the depth was established
using friction and end bearing only below the
possible slip plane soil envelope.

required signage. The parking lot also includes a bus
platform area for the circulator route and other bus
services. The sidewalks to the station chdmuse
contained ADAAG curb cuts with main slopes
designed to 1:15 and side slopes designed to 1:12 so
thata with | doristru€tién. ®lerances the as built
80rt1qirt|ions(1 uld be less than the required maximum
slopes of 1:12 and 1:10, respectively. The bottom of
curb cut ramp included 2490
panel with a truncated cone pattern.

Main Entrance with Curb Cut in Sidewalk
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monitor passenger safety as required along with

emergency blue light stehions. The head house
/ lobby contains automatic fare vending machines with
ADAAG visually impaired compliant signage and
hearing impaired TTY access within the accessible
route to the platform.

Station Head House and Parking Lot

Head House Lobby with Automatic Fare Vending

The floor of the station is at elevation 666.50
which is 26.56 higher than th
elevation of 660.00. In order to make the station head
house ADAAG accessible to the upper lobby of the
stair building at elevation 664.00, which was
constructed irthe center of the platform, a partially
ramped bridge was required. This bridge had a sloped
section at 1:15 for a | ength
building upper lobby. The 1:15 slope was designed so
that considering construction tolerances the final
slope would not be steeper than the 1:12 slope
ADAAG requirement. This design philosophy was
used for the entire project in the station areas. The
ramped area has ADAAG compliant hand rails to
assist handicapped patrons with ascending this sloped
area.

Station Head House Bus Loop

The Head House floor elevatida 666.50and
was selected to maximize¢he view of the City of
Cleveland skyline by passengers. The station
included a security room for GCRTA police to
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Sloped BridgebetweerStation Head House and
Station Stair Building

Station Stair Building Stairs

Station Stair Building The lower lobby of the station stair building was

The Station Stair Building was support on helical set at eleation 660.00 to match the platform height
piles that were install edforthecenttadadahs of up to 1006 to
develop the required vertical load resistance to
support the tsucture.

The station stair building was constructed in the
center of the platform where the tracks curve next to
the E 5%' Street Bridge. The upper lobby at the end
of the access bridge from the station head house is at
elevation 664.00. Access to thentml platform area
was accomplished dnpDAAG 24506
compliant elevator. The side (efentered) door
opening was 360 wide €l ea
80 wideobgedpd el evator cal
signage included Braille for wslly impaired : FFT
patrons. The blue light station is for an emergency : L
and is connected to the GCRTA police.

Station Stair Building Platform Entrance

Station Stair Building Upper Lobby Elevator

Entrance
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Station Platform

The station platform design presented a variety

of challenges to meet the ADAAG design
regulations. The track services both heasif and
l'ight rail vehicles. The
40 in nominal width while
are5®06in nominal width. Th
a nominal fl-Dorabheveg htomfo
also have a low clearance for @mndslung equipment

of only 40. Notice in the

heavy rail car overhangs the light rail portion of the
platform and the small vertical clearance for under
slung equipment.

Eastbound Track Overall View

Heavy Rail Vehicle Overhang Light Rail Platform
Boarding Aea

-3

Central Platform Area Offset from Eastbound Track

The platform wasconstructed on helical piles
with the top of the piles capped with concrete formed
round columns.

The center island Light Rail platform boarding
area is east of the stair building with a-ldiel
required for eastbound and westbound trains because
of the existing track elevation differential. The center
island Heavy Rail platform boarding areawsst of
the stair building and the East"55treet Bridge after
the existing track curve that is required to miss the
bridge abutment. The photograph below depicts the
overall station layout. This photograph was taken
from the heavy rail boarding area ling east toward
the E55thn Street Bridge, the station stair building
and the light rail boarding area. Notice that the
platform edge in the nehoarding level access area
was constructed with-1dm
from the centerline of thexésting track or offset to
allow vehicles to safely make the track horizontal
curve with the extra vehicle overhang clearances
taken into consideration.

Typical Platform Structural Support
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Station Heavy Rail Platform

The heavy rail portion of the platform is
accessible by a level platform area at elevatio
660.00 running west from the station stair building.
The tracks descend on a shallow grade heading west
from the station stair building so that the level
platform compared to the top of rail increases in
di fferenti al height . atm 20
designed sl ope of 1555
platform height above the top of rail. The ramp was
designed with ADAAG compliant handrails
throughout the platform area. The platform then was
designed to match the-exi
50 vat differential height for level boarding of
the heavy rail vehicles and constructed with the
pl atfor m-5&dgoef fstet 5 rom t
the existing track.

Heavy Rail Boarding Area ADAAG Ramp

Note the level boarding from the platform to the
heavy rail vehicle with ADAAG tolerances and
safety yell ow 240 detect
installed at all platform edges. The maximum
horizontal gap between the vehicle and the platform

edge is 30 and the veqttic
5/ 8 0 . htTall wehidles aso pass by this platform
but clear the platform

narrower nominal vehicle width. Also note the
benches and platform shelters provided.

b ybridﬁle ggeg fﬂrjodbﬁ

————

NSEEEER w6 7 ed
7
n a 306
Heavy Rail Boarding Area with Vehicle
Station Light Rail Platform
Thelght r ail platform could

above top of rail because of the required heavy rail
clearance. The heavy rail vehicle under slung
equipment would only accept this height for vertical
vehicle clearance. The platform edge was constructed
4 -G oronf the centerline of the existing track. This
required a variance from the ADAAG requirement of
a minimum height of all new platforms to be at least
80 above top of rail

i b+h§ exisWn% reé‘éliodqur% traEki hlaa‘aiﬁg ealt Fronf

the heavy rail boarding area contisuéo ascend
thrPugh the light rail boarding area .east of the station
Qdlir blﬂcﬁhﬁ. THe Sslop@ in %‘lg ?ﬁe'a\)g/1 PalMbolr ing +1
area_ is +0.777% ani the n%ar\ the E55th Street

verzcal cJrve gouaeslope i
+0.502%. However, the existing westmd track
heading east from the heavy rail boarding area crests
near the E55th Street Bridge and then descends
through the light rail boarding area east of the station
stair building. The slope in the heavy rail boarding
area is +0.777% and then near tB&5th Street
bridge goes through a vertical curve to a slope of
1.095%.
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Light Rail platform with Shelter and Benches

This slope differential offered a unique challenge
for maintaining a platforrt
light rail boarding area. Abifurcated design was
selected for the light rail boarding area. The
eastbound platform requir ¢
length from elevation 640.00 and then the platform
foll owed the track profil
westbound platform requide stairs and a long
ADAAG ramp to be constructed. The platform
elevation at the bottom of the stairs was 636.60
located at the west end of the westbound light rail
platform. The ADAAG ramp was designed with 3
each ramps at30l:11dbngs bpeprs ou =
two-06061evel l anding ar eas |light Rail MagfarmsIEleéition Differeritial
bottom of the ramp was designed at elevation 635.77
to match the westbound light ramp platform height at
that location. Since the platforms were or
rail, a minihigh platform was required on both light
rail vehicle platforms equipped with an ADAAG
Wheelchair enclosed lift with access doors on both
ends. The om door opened onto the light rail
platform and the other opposite end door opened onto
the minkihigh platform. The mirhigh platform edge
had t o -bboe fsreotm 5t6he centerline
track to permit the heavy rail vehicles to pass without
incursion. The minihigh platform is located opposite
the middle rear door of the two articulated vehicle
consists. This door is equipped with a bridge plate
that will span from the mirigh platform, over the
vehicle stairwell to the vehicle floor. The same
system is used by GCRTA at other stations that
service both heavy rail and light rail vehicles.

The photograph depicts the mimigh platform
Westbound Light Rail ADAAG Access Ramp and the enclosed wheelchair lift.
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Stainless Steel art hand railings in the main
stairwell andin the parking area was completed by
Michael Murphy andhesered figures are in a series
to portray motion andnovements associated with
public transit and in particular, trairavel.
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Light Rail Platfrom with Minihigh Platform and
Enclosed Wheelchair Lift

Public Art

Public Art is an important component of every
RTA Facility. RTA reserves at least 1% of the
construction cost of the project to this purpose. The ” D
art is either functional (part of the station elements) Parking Area Fence with Red Figures to Portray
or applied. It is a competitive selection prsse Motion
compl eted by members of Clevelandbs art community
and neighborhood stakeholders.

Public Art was composed of glass mobile
suspended from the ceiling of the bridge. The mobile
was designed and installed by Sksdman Sheng
entitled iSpace, Speed &Tindas a series of 3told
castglaspanel s spanning 6406 celebrating the history,
seasons/history of transportatiohe artwork is
conceived to maximize its impact at all times of the
day. By daylight the colors wash naturally across the
space changing suptlvith the movement of the sun.
By evening internal lighting casts a night time glow.
In all lights the color and detail are visually
accessible to the visitors.

Stair Bulding with Red Figures to Portray Motion
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