Figure 6-1: Central Interchange Section Location

6.0 Conceptual Alternatives – Central Interchange
Chapter 6 details the Central Interchange section of the Project. The chapter consists of four sections:
• 6.1 Background – This discussion reviews the section’s location within the corridor, its surrounding
land uses, and its access locations. In addition, the needs for action identified during the Study are
outlined.
• 6.2 Development of Conceptual Alternatives – This discussion details the development process
from the Study’s Design Concept and Scope to the selection of five Central Interchange conceptual
alternatives: Dedicated I-77 Connections, Shared I-77 Connections, Indirect I-77 Connections,
Dual Intersections, and Southern Alternatives.
• 6.3 Conceptual Alternatives – This discussion describes the proposed improvements that comprise
the Dedicated I-77 Connections, Shared I-77 Connections, Indirect I-77 Connections, Dual
Intersections, and Southern Alternatives, in addition to the No-Build Alternative.
• 6.4 Conceptual Alternatives Analysis and Conclusions – This discussion summarizes the detailed
conceptual alternatives analysis and selects the Dual Intersections and Southern Alternatives to be
carried forward into the Feasible Alternative analysis phase of the Project – Step 6.

6.1 Central Interchange: Background
Location
The Central Interchange section (Figure 6-1) is located south of the Innerbelt Trench section (Chapter 5),
north of the Central Viaduct Bridge section (Chapter 7), and west of the I-77 Access section (Chapter 10). It
is located in a triangular-shaped area of land bounded on the southwest by Broadway Avenue / Orange
Avenue and the Cuyahoga River Valley, on the east by East 22nd Street, and on the north by Carnegie
Avenue.
The Central Interchange section is at the southern edge of the City of Cleveland’s Central Business District
(CBD) and is bounded by an urban setting of commercial, recreational/entertainment, and institutional land
uses. North of the Central Interchange and along Carnegie Avenue are administrative offices for two public
agencies, Cuyahoga Community College and the Cuyahoga County Department of Human Services. In
addition, there are mixed commercial uses with hotel, retail, and business services. North of Carnegie
Avenue at Ontario Street is the Gateway complex with the city’s professional baseball and basketball
stadiums. East of the Central Interchange is St. Vincent Charity Hospital, the Visiting Nurse Association,
and The Ohio Educational Credit Union. South of the interchange is the U.S. Post Office main facility and a
vacant rail yard and trucking terminal. West of the Central Interchange is the Cuyahoga River Valley with a
mix of industrial, commercial, and recreational uses.
Three distinct transportation functions occur within the Central Interchange section: (1) Interstate-toInterstate movements between I-90 and I-77 (fully directional system interchange), (2) Interstate to/from
local roadway movements for both I-90 and I-77 (service interchanges), and (3) local-to-local roadway
movements (city street grid). The urban conditions and the Cuyahoga River Valley are constraining factors
regarding physical space. Several ramps serve more than one movement, including ramps sharing Interstateto-Interstate and local access movements.
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Needs
Four needs were identified for the Innerbelt Freeway in the draft Purpose and Need statement completed in
April 2003: (1) improve physical condition of existing bridge decks and roadway pavements; (2) improve
operational performance; (3) improve safety; and (4) balance access.
There is a need to improve the physical condition of existing bridge decks and roadway pavements of the
Central Interchange section prior to the end of the anticipated renewal period (2017). This need is founded
upon two factors. First, the bridges of the Central Interchange were constructed in 1962 and 1963 and all of
them have their original decks. Based on the performance of other Interstate bridges of similar age and
construction, the bridge decks need to be replaced.
Second, the roadway pavements had a Pavement Condition Rating (PCR) of 93 in 2002. A PCR of 100
represents a perfect / new roadway pavement with no observable distress, while a PCR of 0 represents
roadway pavement with all distress types present at high levels of severity and extent. Based on the
prediction that the PCR will fall below 75 in 2007, there is a need for reconstruction per ODOT’s Pavement
Design and Selection Process.
There is a need to improve operational performance to achieve a minimum Level of Service (LOS) of D.
The ODOT standard for Interstate freeway LOS is C. Since the study area is within an urbanized area, the
Northeast Ohio Areawide Coordinating Agency has established a level-of-service goal of LOS D for
urbanized freeways. As such, LOS D was set as the minimum acceptable LOS for evaluation of
alternatives. Alternatives that did not meet this criterion due to localized LOS failures were assumed to be
correctable during detailed alternatives analysis in Step 6. Any alternative that exhibited level-of-service
failures (LOS E and F) at multiple locations in the alternative was considered unacceptable.
Through this section along eastbound I-90, during the existing AM peak hour, congestion is the result of
several factors. First, the weaving condition created by the I-71 / I-90 merge in the Southern Innerbelt
section and the CBD exits in the Central Interchange. Traffic in the inner two lanes from I-71, bound for the
CBD, move to the outer two lanes from I-90, to exit at the Central Interchange. Through traffic in the outer
two lanes from I-90 moves into the inner two lanes, for east side destinations. This is intensified by
congestion on the Ontario Street and East 9th Street exit ramps, combined with the downtown intersection
congestion at Ontario Street / Carnegie Avenue and East 9th Street / Carnegie Avenue. Congestion from
these ramps and intersections causes backups onto I-90 in the right two lanes. The left two lanes then
experience free-flow conditions into the Innerbelt Trench section. As the AM peak hour progresses, the
backup extends through the Jennings Freeway merge (Chapter 13) and south to the Metro Curve. During the
existing PM peak hour, westbound I-90 fails through this section due to the I-71 / I-90 split in the Southern
Innerbelt and the merge and weave areas of the Ontario Street, East 9th Street and East 14th Street entranceramps in the Central Interchange section. This congestion then extends upstream. More traffic approaches
the Central Interchange than it can handle.
In the future (2025), the AM and PM peak hour operational performance is similar to the existing condition
and appears to slightly improve; however, this is due to a severe congestion phenomenon. During the AM
peak hour, congestion along northbound I-71 in the Southern Innerbelt is to a level where the bottleneck in
the I-71 / I-90 / I-490 interchange meters downstream traffic, effectively improving operational
performance. During the PM peak hour, congestion along westbound I-90 through the Central Interchange

worsens to a level where it effectively limits the number of vehicles that can get through to the Central
Viaduct Bridge section, also improving downstream operational performance. If the bottleneck in the
Central Interchange were fixed, downstream I-90 would then fail.
There is a need to improve safety. The Study established that there is a direct link between the system
configuration, operational performance, and safety. Based on a crash analysis covering 1997 through 1999,
safety problems associated with the design (design deficiencies) and operational performance of the freeway
have been identified. The crash analysis showed the crash rate for eastbound I-90, from the I-71 / I-90 / I490 interchange to I-77, (2.76/MVM) is 2.3 times higher than the regional freeway average of 1.2/MVM
and 3.1 times higher than the statewide urban Interstate average of 0.877/MVM. This elevated crash rate can
be attributed primarily to the inability of drivers to safely adjust their travel speed in response to the daily
recurring congestion that results from the numerous closely spaced entrance and exit ramps. The crash rate
for eastbound I-90, from I-77 to Payne Avenue, (3.06/MVM) is 2.6 times higher than the regional freeway
average and 3.5 times higher than the statewide urban Interstate average. This elevated crash rate is
attributed primarily to the inability of drivers to safely enter and exit the Innerbelt Freeway from the
numerous closely spaced ramps.
The crash rate for westbound I-90, from Payne Avenue to I-77, (3.24/MVM) is 2.7 times higher than the
regional freeway average and 3.7 times higher than the statewide urban Interstate average. This elevated
crash rate is attributed primarily to a combination of the inability of drivers to safely enter and exit the
Innerbelt Freeway from the numerous closely spaced ramps and the inability of drivers to safely adjust their
travel speed in response to the daily recurring congestion that results from the numerous closely spaced
entrance and exit ramps and the corresponding weaves. The crash rate for westbound I-90, from I-77 to the
I-71 / I-90 / I-490 interchange, (5.49/MVM) is 4.6 times higher than the regional freeway average and 6.3
times higher than the statewide urban Interstate average. This elevated crash rate is attributed primarily to a
combination of the inability of drivers to safely enter and exit the Innerbelt Freeway from the numerous
closely spaced ramps and the inability of drivers to safely adjust their travel speed in response to the daily
recurring congestion that results from the numerous closely spaced entrance and exit ramps and in response
to the slowing of traffic in advance of the I-71/I-90 split.
Since operational performance and safety are directly linked to the roadway configuration, improving them
includes correcting the existing freeway configuration to modern standards. During the Planning Phase of
the Project, the Study determined that three types of design deficiencies in particular contribute to safety and
operational performance problems along the Innerbelt Freeway: (1) improper reductions in the basic number
of lanes (freeway); (2) inadequate acceleration, deceleration, weave or terminal spacing lengths (freeway
ramps); and (3) inadequate curve radius (freeway mainline). From this list, instances of the second type can
be found in the Central Interchange section. Inadequate deceleration lengths are provided at the eastbound I90 exits to Broadway Avenue and East 9th Street and the westbound I-90 exit to I-77. Inadequate
acceleration lengths are provided along westbound I-90 entrances from I-77 and East 9th Street.
Furthermore, failing weaving sections are found between I-77 and East 22nd Street along eastbound I-90 and
between Woodland Avenue and East 14th Street along northbound I-77. The spacing between the entrance
ramp terminals from I-77 and East 9th Street is also insufficient.
Finally, there is a need to balance access with operational performance and safety. Access to and mobility
through downtown Cleveland depends on the Innerbelt Freeway’s ability to collect and distribute traffic
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between the radial freeway system and the local street system, as well as among the radial freeways without
using the local street system. Three distinct transportation functions occur within the Central Interchange
section: (1) Interstate-to- Interstate movements between I-90 and I-77 (fully directional system interchange),
(2) Interstate to/from local roadway movements for both I-90 and I-77 (service interchanges), and (3) localto-local roadway movements (city street grid). The details of the I-77 connections south of the Central
Interchange are discussed in Chapter 10.
Approximately 85 percent of the traffic using the Innerbelt Freeway has a destination within the study area
during the AM peak period or an origin within the study area during the PM peak period. Because of this
unique travel pattern, the need to maintain the interrelationship and connection between the city street grid
and the Innerbelt Freeway is crucial. Demand for access is exhibited in Table 6-0. During the AM peak,
3,430 vehicles utilize the 4 system ramps within the Central Interchange, while 7,120 vehicles utilize the 14
local ramps. During the PM peak, 2,920 vehicles utilize the 4 system ramps within the Central Interchange,
while 9,980 vehicles utilize the 14 local ramps. In the AM peak 88 percent and in the PM peak 87 percent of
the vehicles utilizing the system ramps are found on the northbound I-77 to eastbound I-90 and westbound
I-90 to southbound I-77 ramps.
Table 6-0: No-Build Alternative Mainline and Ramp Design Year Peak Hour Volumes*
Direction
AM
PM
EB I-90 from NB I-77
2,040 1,490
SB I-77 from East 21st
90
1,330
th
NB I-77 to NB East 14
1,230
510
WB I-90 from East 9th
450
1,200
SB I-77 from Ontario
540
1,130
WB I-90 to SB I-77
970
1,060
WB I-90 from Ontario
490
1,050
nd
EB I-90 to East 22
1,020
510
SB I-77 from East 9th
350
870
WB I-90 from East 14th
170
840
EB I-90 to NB Ontario
780
560
NB I-77 to SB East 14th
740
620
EB I-90 to NB East 9th
730
340
th
SB I-77 from East 14
140
640
WB I-90 from NB I-77
290
340
EB I-90 to Broadway
240
230
nd
NB I-77 to East 22
150
150
EB I-90 to SB I-77
130
30
*Listed traffic volumes are not certified

7 interchanges provided within the three-quarter mile segment. The approximate distances between the
interchanges of the Central Interchange are:
•
•
•
•
•
•

Broadway Avenue/Ontario Street to East 9th Street is 700 feet;
East 9th Street to I-77 is 600 feet;
I-77 to East 14th Street is 600 feet;
East 14th Street to East 21st Street is 900 feet;
East 21st Street to East 22nd Street is 400 feet; and
East 22nd Street to Carnegie Avenues is 800 feet.

The current average service interchange spacing, number of access points provided and the traffic volumes
limit the potential to improve operational performance and safety. This decreases the level of access by
degrading the operational performance and safety of the Innerbelt Freeway as well as the local street system,
as discussed under Operational Performance above.
The Industrial Valley area occupies the Cuyahoga River Valley immediately south of downtown Cleveland
and generally between I-77 and I-71/I-90. Access to the Industrial Valley requires that all vehicles,
including heavy trucks, travel through local neighborhood streets and through some of the most highly
congested intersections in the City of Cleveland, including the complex Carnegie Avenue/Commercial
Road/Ontario Street intersection. Since this is the only entry into the Industrial Valley in the Central
Interchange area, the poor operation of this intersection effectively limits the access. Thus there is a need to
maintain and improve access to and from the Industrial Valley to address current and future access demand.
The University Circle area, second only to the CBD of Cleveland as a regional employment center with over
30,000 jobs, is located 4 miles east of the Central Business District. Access between the Innerbelt Freeway
and the University Circle area is provided at the I-90 and Carnegie Avenue/Prospect Avenue interchange
and at I-90 and Chester Avenue interchange on the east end of the Central Interchange. There is a need
maintain and improve access to and from the University Circle area.
I-77 southbound originates in this area with entering ramps from the CBD and system ramps from I-90
forming mainline I-77. As such, I-77 northbound terminates into off-ramps feeding traffic into the CBD and
via system ramps onto I-90. Due to this, there is a need to preserve the function of beginning and ending I77 while maintaining access to the surrounding local area.
There is a need to balance the number of access points with the demand for access while providing for
mainline freeway and local street system safety and operational efficiency.

6.2 Central Interchange: Development of Conceptual Alternatives

Per ODOT standards, average urban interchange spacing should not be less than two miles with a minimum
distance between each interchange of not less than one mile. Within the Central Interchange area, there are

Figures 3-3a, 3-3b, 3-3c and 6-2 show the progression of the Central Interchange alternatives through the
development of conceptual alternatives through to the selection of the five conceptual alternatives to be
analyzed. Figures illustrating the development of conceptual alternatives discussed in this section are
located in Appendix C of this report.
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Figure 6-2: Development of Conceptual Alternatives Flow Diagram for Central Interchange
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The Central Interchange conceptual alternatives were developed in two phases. First, the design team
analyzed three different alternatives for providing the Interstate-to Interstate connections. Then, the design
team evaluated two improvement concepts for freeway access connections that used different strategies for
handling traffic at the ramp intersections with the local street system.
Alternatives for Interstate-to-Interstate Connections
Within the area for the Central Interchange, there are numerous physical limitations. In proximity to the
existing interchange are the following key constraints (see Figure 6-3):
• Main Post Office
• Cuyahoga Community College
• St. Vincent Charity Hospital
• Erie Street Cemetery
• Northeast Pre-release Center
• Wolstein Center at Cleveland State University
• Jacobs Field
• NS and CSX railroad tracks
• GCRTA red, blue and green lines

between I-90 and I-77 in the Central Interchange. The first alternative (Central Interchange 1) provided
dedicated ramps connecting I-90 to I-77. This alternative is called the Central Interchange Dedicated I-77
Connections. The second alternative (Central Interchange 2) provided ramps that were shared by the system
and the local movements. This alternative is called the Central Interchange Shared I-77 Connections. Both
alternatives were carried throughout Workshops 1-7.
Alternative three was designed as an indirect connection to I-77. The indirect connection refers to the
omission of the two lowest volume system movements, the eastbound I-90 to southbound I-77 ramp, and the
northbound I-77 to westbound I-90 ramp. The movements instead are anticipated to be made by using the
currently signed I-490 alternative route (see Figure 6-5). Central Interchange 3 used a single-point urban
interchange (SPUI) in the center of the Central Interchange to handle local access to and from East 18th
Street. In Workshop 1, this concept was determined to pose too many geometric problems and interchange
levels. The engineering team determined to develop a simpler configuration, Central Interchange 4.
Central Interchange Northern Alignment
In Workshop 1 and prior to Workshop 4 the team developed Central Interchange 4 which removed the SPUI
for a more traditional intersection to handle local access. Alternatives 3 and 4, posed geometric concerns
due to the number of levels within the interchange.

In addition to these built resources, the area also presents challenging topography and geometrics. Ramp
connections must meet design standards for degree of curvature and maximum grade for the sake of
operational performance and safety. These maximum curves and maximum grades must be possible to
accomplish while achieving appropriate clearances over other streets and railroad tracks. The available
footprint is further constrained by a 100-foot vertical drop in elevation towards the river. The challenging
nature of the site required the design team to prioritize the ramps prior to adding them to the design, as
discussed below.

Between Workshops 2 and 3 Central Interchange 5 was developed. It realigned East 18th Street within the
Central Interchange to create a major artery running north-south. It was decided to remove half of the
intersection created in Central Interchange 3 and Central Interchange 4 that serviced the east side of the
Central Interchange. Instead, the east side of the intersection at the realigned East 18th Street became a
connector roadway to East 22nd Street. The local ramps to Ontario Street and East 9th Street showed some
geometric concerns, especially with the grade on the Ontario Street ramp. This alternative was reworked in
Workshop 3 to create Central Interchange 6.

For this project, it is a component of the Purpose and Need to balance the operation of the freeway against
the need for local access. In practical terms, this means that higher volume ramps were deemed to be more
important than lower volume ramps, provided that ramp functions were maintained. Under this premise,
connections would be prioritized into the design.

Central Interchange 6 replaced the two large loop ramps with smaller loops to reduce the amount of
structure and grade concern. The alignment of Ontario Street was pushed south to make room for the
Ontario Street loop ramp. There were geometric and operational concerns with the East 18th Street to
southbound I-77 ramp. The grade was proposed to climb very quickly to get over East 18th Street, and the
volume coming out of the intersection with Carnegie Avenue to use this ramp was impacting the operations
of the city street. In Workshop 5 this alternative was reworked and became Central Interchange 7.

Based on the data shown in Table 6-0, the ramps in the Central Interchange were prioritized based upon
demand. Federal Highway Administration (FHWA) policy and AASHTO policy require that all interstate
system connections be complete. However, FHWA may consider an exception to this policy if it can be
demonstrated that the system ramp movements are served elsewhere and that not providing the connection
would be in the best interest of the public. Within the Central Interchange, two of the lowest volume ramps
are the Interstate-to-Interstate system ramps EB I-90 to SB I-77 and NB I-77 to WB I-90. The subject ramp
functions are currently accommodated and signed to go across I-490 just to the south of the current
interchange (see Figure 6-5). Thus, consideration was given to eliminating these ramps based on operational
performance, physical constraints and geometric constraints.
With this in mind, three alternatives were developed to examine the consequences of prioritizing the ramp
connections different ways. The first two alternatives were designed to provide all of the movements

Central Interchange 7 moved the origin of the East 18th Street to southbound I-77 ramp to a newly-created
intersection of East 18th Street and the ramps to/from I-90. This alternative proved feasible and became the
Central Interchange Indirect I-77 Alternative.
Another alternative developed in Workshop 6 was Central Interchange 8 which examined providing access
to northbound East 18th Street from eastbound I-90 by creating a large loop ramp. The alternative was
quickly removed from further consideration in Workshop 7 due to the large right-of-way impact (Visiting
Nurse Association and The Ohio Educational Credit Union) it had.
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Central Interchange Southern Alignment
Depending on the alignment chosen for the Central Viaduct Bridge, the exact alignment for the Central
Interchange will differ slightly. The Southern Alternative was developed to illustrate the Dual Intersections
concept as applied to a southern Central Viaduct Bridge alignment. The primary evaluation criteria among
the concepts described above would be expected to remain the same when applied to the southern
alignment.
Alternatives 10 through 13 were designed as indirect connections to I-77 on a southern I-90 alignment to
meet the potential requirements of constructing a new five lane bridge on a southern alignment. Central
Interchange 10 was a far-southern Central Interchange alignment with eastbound direct connections to
Ontario Street, East 9th Street, East 18th Street, and Carnegie Avenue. All of these direct connections made
for an interchange with several levels, and geometric, operational, and safety deficiencies. This alternative
was developed prior to Workshop 5 and was refined for Workshop 6 becoming Central Interchange 11.
Central Interchange 11 attempted to reduce the geometric deficiencies by removing the direct connection to
Ontario Street. Eastbound I-90 traffic wanting Ontario Street would have to exit to southbound East 9th
Street and use the surface streets to get to Ontario Street. The intersection at East 18th Street created by the
interchange with I-90 in Central Interchange 10 was replaced in Central Interchange 11 with directional
ramps. The removal of the Ontario Street direct connection overloaded the East 9th Street and East 18th
Street exit ramps which created an operational deficiency.
This problem was addressed in Central Interchange 12 which put the Ontario Street exit ramp back to
alleviate the congestion on the neighboring local ramps. As with Central Interchange 10 and Central
Interchange 11, this alternative had large right-of-way impacts.
Central Interchange 13 was developed for consideration at Workshop 6. It removed the large intersection at
East 18th Street in lieu of dual intersections at East 18th Street and East 22nd Street. This alternative was
deemed viable and became the Central Interchange Southern Alternative.

6.3 Central Interchange: Conceptual Alternatives
In addition to the No-Build Alternative, several conceptual alternatives were selected for analysis:
Dedicated I-77 Connections Alternative (Central Interchange 1), Shared I-77 Connections Alternative
(Central Interchange 2), Indirect I-77 Connections Alternative (Central Interchange 7), Dual Intersections
Alternative (Central Interchange 9), and Southern Alternative (Central Interchange 13). Three key issues
exist within this section. These are the type of Interstate-to-Interstate connection between I-77 and I-90
(Section 6.3.1), the type of freeway access connection (Section 6.3.2), and the location of the mainline
alignment (Section 6.3.3). These issues are independent of each other; therefore, they were analyzed
separately in a three-tier process to eliminate unnecessary permutations.

The Central Interchange conceptual alternatives can connect to any of the Innerbelt Trench conceptual
alternatives. In addition, each of the selected Central Interchange conceptual alternatives requires the
proposed I-77 Access Improvements Alternative due to their intertwined functionality. However if an
operationally failing alternative were selected (such as the No Build), there would be operational failures in
adjacent sections. These operational failures would result in queuing into adjacent sections that would
eliminate benefits intended by the major investments proposed for adjacent sections.
However, not all Central Interchange conceptual alternatives are compatible with all of the Central Viaduct
Bridge conceptual alternatives.
The conceptual alternatives in both of these sections must be able to accommodate the adjacent section’s
number of mainline lanes and mainline alignment. For example, the Central Viaduct Bridge Southern
Hybrid Alternative utilizes a southern mainline alignment; therefore, the Central Interchange conceptual
alternative also needs a southern mainline alignment. Of the conceptual alternatives developed, only the
Southern Alternative in the Central Interchange utilizes a southern mainline alignment. See Table 6-1 for
Central Interchange / Central Viaduct Bridge conceptual alternatives compatibility.
Table 6-1: Central Interchange / Central Viaduct Bridge Alternatives Compatibility
Central Interchange
Dedicated Shared Indirect
Dual
No-Build
I-77
I-77
I-77
Intersections
Central Viaduct
Bridge

A ninth alternative developed at Workshop 6 (Central Interchange 9) was a modification to Central
Interchange 7. Instead of one major intersection in the center of the Central Interchange, this alternative
created two intersections to allow for better movement to the local streets. This alternative became the
Central Interchange Dual Intersections Alternative.

No-Build
Widen/Rehab
Northern Hybrid

Southern








Southern Hybrid








No-Build Alternative – The Central Interchange No-Build Alternative (Figure 6-3) serves as the baseline
alternative. Because much of the Innerbelt was built in the 1950s and 1960s, the bridges and roadway
pavements are in need of reconstruction or rehabilitation. Under the No-Build Alternative, I-90 will undergo
pavement reconstruction. Ramp and connecting roadway pavements will also undergo reconstruction.
Bridge decks will be replaced within the renewal time frame. This work only addresses the physical
condition of the facility and does not address operational performance, safety, and access. Capacity is not
increased and changes will not be made to lane widths, shoulder widths, bridge widths, structural capacity,
horizontal / vertical alignments, grades, stopping sight distance, pavement cross slopes, superelevation, or
horizontal / vertical clearance. See Figure 6-16a for the geometric layout of the No-Build Alternative.

6.3.1 Interstate-to-Interstate Connection Types
The existing configuration of the Central Interchange provides all directional movements between I-77 and
I-90 (system interchange) and is the primary entrance point to Cleveland’s CBD (service interchange). To
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address the needs of the Central Interchange section, additional space is required. Available right-of-way is
limited due to the urban setting and the Cuyahoga River Valley bordering the southern edge of the Central
Interchange; thus, access priorities were established as discussed in Section 6.2 and listed in Table 6-0.
Two of the Interstate-to-Interstate movements in the current Central Interchange are redundant: eastbound I90 to southbound I-77 and northbound I-77 to westbound I-90 (Figure 6-4). The eastbound I-90 to
southbound I-77 movement occurs on the same ramp that serves the eastbound I-90 exit to East 9th Street. In
the opposite direction, the Interstate-to-Interstate movement occurs on the same ramp that serves westbound
I-90 entrance from West 14th Street. The redundancy lies south of the Central Interchange, at I-490. The
Central Interchange is approximately 1.7 miles north of the I-71 / I-90 / I-490 interchange and
approximately 1.6 miles north of the I-77 / I-490 interchange. Currently, these traffic movements are signed
well in advance of the appropriate decision points to utilize the I-490 alignment (Figure 6-5).
AASHTO states in A Policy on Design Standards Interstate System, “each interchange shall provide for all
traffic movements” (January 2005, p. 4). However, AASHTO also offers guidance in A Policy on
Geometric Design of Highways and Streets, commonly known as the Green Book that “drivers expect
freeway-to-freeway interchanges to provide all directional movements. As a special case treatment, a
freeway-to-freeway movement may be omitted if the turning traffic is minor and can be accommodated by
and given the same route signing over other freeway facilities” (2004, p. 770). A caveat in the Green Book
explains that “the practical aspects of topography, culture and cost may be determining factors in the
configuration and nature of ramps, but the desired traffic operation should predominate in design” (2004, p.
743).
Because of 1) the redundancy of these ramp connections, 2) the low traffic volumes relative to other Central
Interchange ramps, 3) limited available space, and 4) function of the Central Interchange, the eastbound I-90
to southbound I-77 and northbound I-77 to westbound I-90 ramps were identified for detailed analysis.
Three alternatives were developed: Dedicated I-77 Connections Alternative; Shared I-77 Connections
Alternative; and Indirect I-77 Connections Alternative. All are nearly identical in concept and configuration,
except for how the Interstate-to-Interstate connection types of the eastbound I-90 to southbound I-77 and
northbound I-77 to westbound traffic movements are accommodated. All address the need to improve the
physical condition of the existing bridges and roadway pavements by replacing them with completely new
construction. To improve operational performance, safety, and balance the demand for access, the following
changes are proposed:
•
•
•
•
•

I-90 is widened to five lanes in each direction entering and leaving the Central Interchange section
across the Central Viaduct Bridge (Chapter 7);
Ramp terminal designs along the mainline are improved;
Eastbound I-90 access points include exits to Ontario Street, East 9th Street, and East 18th Street /
Community College Avenue and an entrance from northbound I-77;
Westbound I-90 access points include an exit to southbound I-77 and entrances from East 18th Street,
East 9th Street, and Ontario Street;
Southbound I-77 access points include entrances from westbound I-90 and East 18th Street along
with an exit to Orange Avenue;

•
•
•

Northbound I-77 access points include exits to eastbound I-90 and East 18th Street;
Existing local access at East 14th Street (classified as a collector) is shifted to East 18th Street
(classified as a minor arterial) and the Major Hub is created.; and
Relocate and construct the Commercial Hill Road Connector

The differences between the alternatives are as follows.
Dedicated I-77 Connections Alternative
The Dedicated I-77 Connections Alternative prioritized the system ramps over the local ramp connections,
regardless of traffic volume. The system ramps would be dedicated ramps, i.e. they would not share exit
ramp lanes with local access ramps. After the system ramps were added, then local access ramps were
added until there was no additional space within the three-quarter-mile section. The system ramps servicing
the connection between westbound I-90 and southbound I-77 and northbound I-77 and eastbound I-90 are
the highest volume ramps, while the northbound I-77 and westbound I-90 and eastbound I-90 and
southbound I-77 are the lowest volume ramps in the Central Interchange as evident in Table 6-2.
Table 6-2: Dedicated I-77 Connections Alternative Mainline and Ramp Design Year Peak Hour
Volumes*
Direction
AM
PM
WB I-90 to SB I-77
1,180
2,180
EB I-90 from NB I-77
1,760
1,410
WB I-90 from Ontario
700
1,560
th
SB I-77 from East 18
310
1,330
th
WB I-90 from East 18
370
1,220
th
EB I-90 to East 18
1,090
700
th
NB I-77 to East 18
1,000
660
EB I-90 to Ontario
870
670
th
WB I-90 from East 9
420
670
th
EB I-90 to East 9
550
290
WB I-90 from NB I-77
20
70
EB I-90 to SB I-77
20
10
*Listed traffic volumes are not certified
The concept of the Dedicated I-77 Connections Alternative (Figure 6-6) is to separate the existing ramps
that currently share the eastbound I-90 to southbound I-77 and northbound I-77 to westbound I-90 traffic
movements with local access traffic movements. New, dedicated ramps will be constructed for only these
Interstate-to-Interstate movements (Figure 6-7). By removing the local access traffic movements from these
Interstate ramps, the other local access ramps will accommodate more than one traffic movement. In the
eastbound direction, a single I-90 exit terminal serves access to Ontario Street, East 9th Street, and East 18th
Street. In the westbound direction, access from East 18th Street and East 9th Street enter I-90 at the same
terminal. See Figure 6-17a for the geometric layout of the Dedicated I-77 Connections Alternative.
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Shared I-77 Connections Alternative
The Shared I-77 Connections Alternative prioritized the highest volume system ramps, then the high volume
local ramps. The low volume system ramps were added as shared ramps with the local ramps. This option
put the eastbound I-90 to southbound I-77 ramp on to the Ontario Street exit ramp. The northbound I-77 to
westbound I-90 ramp was provided as a 45mph loop ramp, over the freeway and other ramps (including the
Ontario Street on-ramp), paralleling I-90 westbound until the ramp is brought back down to grade and
merged on with the 9th Street on-ramp. The system ramps servicing the connection between westbound I-90
and southbound I-77 and northbound I-77 and eastbound I-90 are the highest volume ramps, while the
northbound I-77 and westbound I-90 and eastbound I-90 and southbound I-77 are the lowest volume ramps
in the Central Interchange as evident in Table 6-3.
Table 6-3: Shared I-77 Connections Alternative Mainline and Ramp Design Year Peak Hour
Volumes*
Direction
AM
PM
WB I-90 to SB I-77
1,220
2,210
EB I-90 from NB I-77
1,820
1,660
SB I-77 from East 18th
280
1,410
WB I-90 from Ontario
660
1,310
th
WB I-90 from East 9
570
1,240
EB I-90 to Ontario
1,120
760
th
EB I-90 to East 18
830
640
NB I-77 to East 18th
980
560
WB I-90 from East 18th
310
750
EB I-90 to East 9th
660
240
WB I-90 from NB I-77
50
60
EB I-90 to SB I-77
30
60
*Listed traffic volumes are not certified

Interchange section. Instead, drivers are directed to use the currently signed alternative route via I-490
(Figure 6-5). For the vehicles desiring these movements who miss the signed route, a secondary route is
available via the city street grid (Figure 6-11). See Figure 6-19a for the geometric layout of the Indirect I-77
Connections Alternative.

6.3.2 Freeway Access Connection Types
Through the development of the Dedicated, Shared, and Indirect I-77 Connections Alternatives, concerns
were raised over the vulnerability of the Major Hub configuration and thus Interstate access, should an
incident occur. To address these concerns, the Major Hub was split into two access points: one at East 18th
Street / Carnegie Avenue and the other at East 22nd Street / Community College Avenue. This change in
local access type does not preclude any of the Interstate-to-Interstate connection types; therefore, a single
alternative, the Dual Intersections Alternative, was developed for testing. The improvements proposed to
address physical condition, operational performance, safety, and access needs for the alternatives developed
to test Interstate-to-Interstate connection types are also proposed for this alternative, except for the local
access connection type (Major Hub vs. Dual Intersections).
Dual Intersections Alternative
The Dual Intersections Alternative (Figure 6-12) splits the Major Hub into two intersections. Instead of
eastbound I-90 connecting to East 18th Street, it would connect to East 22nd Street (first intersection). This is
similar to existing conditions, except the connection would be at Community College Avenue and not
Central Avenue. Also, northbound I-77 access to East 22nd Street is restored at Central Avenue instead of
Community College Avenue as in the existing condition. Access to westbound I-90 from East 18th Street
would shift from the East 18th Street / Carnegie Avenue intersection (second intersection) instead of the
Major Hub, similar in manner to the existing condition. See Figure 6-20a for the geometric layout of the
Dual Intersections Alternative.

The concept of the Shared I-77 Connections Alternative (Figure 6-8) is nearly identical to the Dedicated
I-77 Connections Alternative, except for how the Interstate-to-Interstate connections of the eastbound I-90
to southbound I-77 and northbound I-77 to westbound I-90 traffic movements are accomplished. In this
alternative, they are treated similarly to the existing condition (No-Build Alternative). These Interstate-toInterstate traffic movements are completed on ramps that share system and service traffic movements
(Figure 6-9). In the eastbound direction, a single I-90 exit terminal serves access to Ontario Street, East 9th
Street, and East 18th Street. The exit to southbound I-77 is located on the ramp to Ontario Street. In the
westbound direction, access from northbound I-77 and East 9th Street are accomplished on a single entrance
ramp. See Figure 6-18a for the geometric layout of the Shared I-77 Connections Alternative.
Indirect I-77 Connections Alternative
The concept of the Indirect I-77 Connections Alternative (Figure 6-10) is nearly identical to the Dedicated
I-77 Connections and Shared I-77 Connections Alternatives, except for how the Interstate-to-Interstate
connections of the eastbound I-90 to southbound I-77 and northbound I-77 to westbound I-90 movements
are accomplished. This alternative does not provide specific ramps for these movements in the Central

The indirect Interstate-to-Interstate connections, eastbound I-90 to southbound I-77 and northbound I-77 to
westbound I-90 traffic movements, could still be made within the area on the local street grid (Figure 6-13)
for vehicles desiring these movements who missed the signed route via I-490 (Figure 6-5).

6.3.3 Mainline Alignment
Through the development of the Central Viaduct Bridge alternatives (Chapter 7), concepts were developed
that included constructing a new bridge to be used in conjunction with the existing structure after
rehabilitation: the Northern and Southern Hybrid Alternatives. To accommodate the Southern Hybrid
Alternative, the Central Interchange was modified to complement the proposed southern bridge alignment.
This change in alignment does not preclude any of the Interstate-to-Interstate connection types nor does it
preclude either local access connection type; therefore, a single Central Interchange alternative, the
Southern Alternative based on the preferred dual intersections, was developed for testing. The
improvements proposed to address physical condition, operational performance, safety, and access needs of
the prior build alternatives are also proposed for this alternative, except for the alignment.
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Southern Alternative
The Southern Alternative (Figure 6-14) is a Central Interchange alternative with indirect I-77 connections
and dual intersections, which connects to the Central Viaduct Bridge Southern Hybrid Alternative. Given
that, eastbound I-90 would be on new alignment and westbound I-90 would utilize the existing mainline
alignment.
The new eastbound structure in the Central Viaduct section would pull away from the existing alignment
with a 4-degree deflection angle. (This angle was set to minimize the span length over the river while still
missing the Greek Orthodox Church and staying off of the existing mainspan.) This deflection angle creates
50’ of separation between the two structures on the west edge of the river. This separation increases to 80’
on the east edge of the river, and reaches a maximum separation of 125’ in the Cuyahoga River Valley.
Once in the Central Interchange, the new structure is within 40’ south of the existing approach structure to
the viaduct.

6.4 Central Interchange: Conceptual Alternatives Analysis and
Conclusions
The Conceptual Alternatives were evaluated and compared on how well they addressed the seven
performance measures (Section 3.2.3.2). The analysis of the Central Interchange alternatives utilized a
tiered approach. First, alternative Interstate-to-Interstate Connection Types were evaluated and compared.
Next, local Freeway Access Connection Types were evaluated and compared. Finally, interstate Mainline
Alignments were evaluated and compared on how well they address the seven performance measures.
The tiered approach was used to eliminate permutations and to determine if it would be appropriate to
consider an exception to the Policy on Design Standards Interstate System in recognition of the Central
Interchange’s function and based upon the following:
•

Because the proposed eastbound lanes are south of the existing alignment, the loop ramps to Ontario Street
and East 9th Street would have a 25-mph design speed. There is insufficient space on the southern
alignment to increase the radius of these loops because of the constrained area identified on Figure 6-3. On
the northern alignments, it may be possible to increase the design speed of these loop ramps to
accommodate a 30 mph. Loop ramp design speeds will be investigated further in Step 6.
On westbound I-90, the Southern Alternative would be farther south than in the northern alternatives, with
more separation between each intersection at Carnegie Avenue and the exit gore to I-90 westbound for each
ramp along the city street.
In order to keyhole the proposed 10-lane I-90 segment through the Carnegie Curve between the Walker
Weeks building and the Juvenile Justice Center building without taking either structure, the proposed
alignment of I-90 for this alternative would need to push north of the existing alignment as it travels west
out of the curve. In order for the Southern Alternative to connect to this alignment entering the Carnegie
Curve, it must cross the existing mainline lanes between East 9th Street and East 18th Street. Finally, the
alignment of East 18th Street and the connections to and from I-77 are the same in the Sothern Alternative as
in the northern alignment alternatives discussed above.
Another key difference with this alternative is the location of the dual intersections. This alternative restores
the existing eastbound I-90 connection to East 22nd Street at Central Avenue, instead of at Community
College Avenue as with the Dual Intersections Alternative. Also, northbound I-77 access to East 22nd Street
would be restored to the existing location at Community College Avenue, instead of Central Avenue as with
the Dual Intersections Alternative. See Figure 6-21a for the geometric layout of the Southern Alternative.
The indirect Interstate-to-Interstate connections, eastbound I-90 to southbound I-77 and northbound I-77 to
westbound I-90 traffic movements, could still be made within the area on the local street grid (Figure 6-15)
for vehicles desiring these movements who missed the signed route via I-490 (Figure 6-5).

•

The existing system interchange ramps NB I-77 to WB I-90 (290 in the AM peak and 340 in the PM
peak) and EB I-90 to SB I-77 (130 in the AM peak and 30 in the PM peak) service a low volume;
and
The subject ramp functions are currently accommodated and signed to go across I-490 just to the
south of the current interchange, Figure 6-5;

Table 6-4 summarizes and compares the Conceptual Alternatives analysis of the Central Interchange
section.

6.4.1 Interstate-to-Interstate Connection Types
Four Conceptual Alternatives were developed to examine the impact of providing the system interchange
ramps from northbound I-77 to westbound I-90 and from eastbound I-90 to southbound I-77: No-Build,
Dedicated I-77 Connections Alternative, Shared I-77 Connections Alternative, and Indirect I-77
Connections Alternative.
Physical Condition
The No-Build, Dedicated, Shared, and Indirect I-77 Connections address the need to improve the physical
condition of the roadway pavements and bridge decks of the Central Interchange section prior to the end of
the anticipated renewal period. The No-Build Alternative reconstructs the existing roadway pavements and
replaces the existing bridge decks. The build alternatives include completely new construction of roadway
pavements, bridges, and other roadside features.
Safety
Safety is impacted by two primary factors operational performance and geometric deficiencies. The NoBuild Alternative does not address the need to improve safety, whereas the Dedicated, Shared, and Indirect
I-77 Connections Alternatives do to differing degrees.
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Under the No-Build alternative, no operational improvements have been made and, thus, there is no
corresponding increase in safety. The three build alternatives improve operational performance.

None of the five geometric deficiencies associated with the Indirect Alternative represent a potential safety
problem.

Under the No-Build alternative, there are two weaving sections, both of which are deficient. The Dedicated
and Shared alternatives improve the operation of these weaves to an acceptable level, while the Indirect
alternative removes both weaves. Improving the operation of or elimination of these weaving areas will
increase safety.

The primary difference in safety between the No Build, Dedicated, Shared Alternatives compared to the
Indirect alternative results from the inclusion of the eastbound I-90 to southbound I-77 and northbound I-77
to westbound I-90 ramp connections. Including these connections affects the geometry of nearby ramps by
limiting the space available to provide sufficient taper rates, decision sight distance and terminal spacing.
Furthermore, it degrades operational performance. Therefore, the No Build, Dedicated and Shared
Alternatives have noteworthy safety issues, whereas the Indirect Alternative does not.

An additional factor that impacts both operational performance and safety is the decision sight distance
provided. There are decision sight distance problems associated with both the Dedicated and Shared
alternatives.
In the Dedicated alternative, adequate ramp terminal spacing is not provided between the diverge of the
consolidated exits from eastbound I-90 and the Ontario Street loop ramp and between the Ontario Street
loop ramp and the East 9th Street loop ramp. Because of this, driver confusion may have an impact on
safety.
In the Shared alternative, to provide for the eastbound I-90 to southbound I-77 ramp, the system ramp is
given priority. As such, to develop the exit to Ontario Street, after the consolidated exit from eastbound I-90
has diverged from the mainline, an additional lane is developed to the outside for the Ontario Street exit.
Under this configuration, the estimated 30 vph going to I-77 SB receive priority and are able to stay in their
lane, while 1,120 vph must move right to access the local exit ramp to Ontario Street. This in an undesirable
condition, as there is a very short decision distance (approximately 1500-ft) past the mainline diverge,
where the traffic to Ontario Street must again change lanes. Because of this, driver confusion may have an
impact on safety.
The Dedicated, Shared, and Indirect I-77 Connections Alternatives reduce the number of substandard
geometric elements from 35 in the No-Build Alternative to eight, five, and five, respectively (see Figures 616a thru 6-19c).
Three of the eight geometric deficiencies that still exist in the Dedicated Alternative could have a large
impact on safety. In the eastbound direction, in order to provide a dedicated connection between eastbound
I-90 and southbound I-77, the ramps to Ontario Street, East 9th Street and East 18th Street are consolidated
into a single exit. The ramp terminal spacing between the exit from the mainline to the Ontario Street ramp
diverge is only 493 feet where 800 feet is required, followed by the ramp terminal spacing to the East 9th
Street diverge at only 375 feet (800 feet required). Further, the deceleration length provided for the East 9th
Street ramp is only 120 feet where 420 feet is required. The magnitude of these deficiencies and their close
proximity to each other represent a safety problem.
In the Shared alternative, one of the five remaining geometric deficiencies could have an impact on safety.
The ramp from northbound I-77 to westbound I-90 ramp must merge together with the ramp from East 9th
Street onto mainline I-90. However, this movement creates a taper rate of 18:1 where 35:1 is required.

Operational Performance
The No-Build Alternative does not address the need to improve operational performance, whereas the build
alternatives do to varying degrees.
For the Dedicated alternative, the consolidation of all local access points in the eastbound direction into a
single diverge dictated by the geometry of the eastbound I-90 to southbound I-77 system ramp results in a
LOS failure for the consolidated exit in the AM peak. Additionally, the northbound I-77 to eastbound I-90
ramp exhibits a LOS failure due to the constrained mainline capacity provided on eastbound I-90 in the
Carnegie curve. The spillback caused by this LOS failure additionally impacts the E. 30th Street to
northbound I-77 entrance ramp. In the PM peak, consolidation of the E. 9th Street and E. 18th Street ramps
results in LOS failures for the entry of these ramps to the mainline which additionally impacts the entrance
ramp from Ontario Street. The AM and PM peak failures above cannot be corrected with localized
improvements. During the PM peak, southbound I-77 operates at LOS E. This poor operation is associated
with southbound capacity on the Kingsbury Run Bridge in the I-77 Access section. (See Chapter 10.)
For the Shared Alternative in the eastbound direction, the consolidation of all local access points into a
single diverge results in a LOS failure for the consolidated exit in the AM peak extending westbound into
the Central Viaduct Bridge section. This problem could be corrected by separating the consolidated offramp into multiple off-ramps. In the PM peak, the turbulence caused by the merging of the northbound I-77
to westbound I-90 ramp with the E. 9th Street on-ramp reduces the number of vehicles that can utilize the E.
9th Street on-ramp. The displaced vehicles utilize the Ontario Street on-ramp, which causes a LOS failure at
that location. The PM peak failure above cannot be corrected with localized improvements. During the PM
peak, southbound I-77 operates at LOS E. This poor operation is associated with southbound capacity on
the Kingsbury Run Bridge in the I-77 Access section. (See Chapter 10.)
For Indirect Alternative in the AM peak, the northbound I-77 to eastbound I-90 ramp exhibits a LOS
problem due to the constrained mainline capacity provided on eastbound I-90 in the Carnegie curve. During
the PM peak, there are a few problems along westbound I-90. First, the mainline section between the East
9th Street and Ontario Street entrance ramps operates at LOS E. Next, the mainline section between the East
18th Street and the East 9th Street entrance ramps operates at LOS F. This three-lane section is over capacity
with a volume of 6,300 vehicles. This mainline breakdown creates congestion that causes LOS E conditions
farther upstream, between the southbound I-77 exit and East 18th Street entrance ramps. The LOS problems
shown for the Indirect I-77 Connections Alternative are correctable by improved spacing of the three onramps (E. 18th Street, E. 9th Street, and Ontario Street). During the PM peak, southbound I-77 operates at
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LOS E. This poor operation is associated with southbound capacity on the Kingsbury Run Bridge in the I77 Access section. (See Chapter 10.)
Through the development of the Dedicated, Shared, and Indirect I-77 Connections Alternatives, concerns
were raised over the vulnerability of the Major Hub configuration, should an incident occur within the
proposed E. 18th Street and Community College Avenue intersection. Further refinements to the Indirect I77 Connections alternative were not pursued. Instead, refinements to address eastbound I-90 operational
concerns were incorporated in the Dual Intersections Alternative, which are discussed in the next tier of the
Central Interchange alternatives evaluation.
While the Dedicated and Shared I-77 Connections Alternatives improve operations over that of the NoBuild Alternative, they both exhibit LOS failures that cannot be corrected with localized improvements.
The Indirect I-77 Connections Alternative improves operations over the No Build condition, exhibiting LOS
problems that are correctable by further geometric refinements. Concerns regarding the vulnerability of the
Major Hub intersection configuration were not resolved during this tier of the evaluation.
Accessibility
The No-Build Alternative does not change the accessibility of the Central Interchange. All current ramp
connections remain as they currently exist.
The Dedicated and the Shared I-77 Connection Alternatives maintain a fully directional interchange
between I-77 and I-90. The Indirect I-77 Connection Alternative provides all movements except the low
volumes ramps from I-77 northbound to I-90 westbound and I-90 eastbound to I-77 southbound. The
subject ramp functions are currently accommodated and signed to go across I-490 just to the south of the
current interchange. (See Figure 6-5.)
In each of the build alternatives, the access to the local street system is consolidated at Ontario Street, E. 9th
Street, E. 18th Street. E. 22nd Street is closed, with this function replaced at E. 18th Street with the
Community College Avenue extension to E. 22nd Street.
Access to the University Circle area is maintained in each of the build alternatives. However, the function of
the Carnegie/Prospect access is moved to East 18th Street via the Major Hub intersection and the Chester
Avenue Interchange within the Innerbelt Trench (Chapter 5). Public concerns remain regarding this shift in
access location. The evaluation of potential impacts associated with the change in access will be further
explored during Step 6.
Access to the Industrial Valley area is improved by each of the build alternatives. The extension of
Commercial Road Hill from W. 3rd Street to E. 18th Street on the east side of the Central Interchange allows
for the simplification of the Ontario Street/Carnegie Avenue intersection. The Commercial Road Hill
extension allows for the removal of a fifth leg from the intersection. In addition to safety and operational
benefits, this change in access facilitates the separation of heavy truck movements from CBD movements
and pedestrian movements associated with Jacobs Field and other Gateway attractions.

The existing Broadway Avenue ramp provides access to the Quadrangle Neighborhood, including
Cuyahoga Community College, main post office, food terminals, Visiting Nurses Association, and Juvenile
Detention Facility. In all of the build alternatives, this access is served at East 18th Street via the Major Hub
intersection. Public concerns are anticipated regarding the movement of the access. The evaluation of
potential impacts associated with this change will be further explored during Step 6.
For the Direct and Shared I-77 Connections alternatives, all interstate-to-interstate movements are provided.
Although the local connections are provided as described above, LOS failures as discussed in the
Operational Performance section for the Direct and Shared I-77 Connections impede the ability to fully
service the local demand and compromise the effectiveness of these access points. For the Indirect I-77
Connections Alternative, the low volume interstate-to-interstate ramps are not included, however the local
access connections are better served. The Indirect I-77 Connections Alternative best balances the demand
for access with mainline freeway and local street system safety and operational efficiency.
Maintenance of Traffic / Constructability
The No-Build Alternative does not provide the required number of lanes in accordance with ODOT’s
Permitted Lane Closure Policy. The Dedicated, Shared and Indirect alternatives would meet ODOT’s
Permitted Lane Closure Policy and would therefore be expected to have an acceptable LOS for maintenance
of traffic.
Environment
The No Build would be expected to have no environmental impacts, other than community impacts
associated with failing to address the project needs. The environmental impacts for the Dedicated, Shared,
and Indirect I-77 Connections Alternatives are similar because the footprints of the alternatives are similar.
These alternatives would purchase 6.5, 10.0, and 14.5 acres respectively. These options would also have the
potential to return 5.5, 6.0, and 9.0 acres of property on the south side of the interchange. The Dedicated
and Indirect alternatives would impact two commercial structures. The Shared I-77 Connections Alternative
would impact one commercial structure. The three build alternatives would have equal impacts on sites that
warrant further evaluation for involvement with regulated substances. Local street impacts are similar for
all build alternatives and are proposed for East 14th and East 18th Streets, East 22nd Street, and
Broadway/Orange Avenues. Impacts include widening, realignments, and access point changes.
Cost
The No-Build Alternative has an estimated total cost of $20 million, while only addressing the need to
improve the physical condition. The Dedicated, Shared, and Indirect I-77 Connections Alternatives have
estimated total costs of $115 million, $110 million, and $105 million, respectively. The Shared and
Dedicated alternative cost $5-10 million more than the Indirect alternatives, without equal or better
improvements in operational performance, accessibility, and safety.
Comparison of Alternatives
The No-Build, Dedicated, Shared, and Indirect I-77 Connections address the need to improve the physical
condition of the roadway pavements and bridge decks of the Central Interchange section prior to the end of
the anticipated renewal period.
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The No Build, Dedicated and Shared Alternatives have noteworthy safety issues, whereas the Indirect
Alternative does not.

90 operational concerns were incorporated in the Dual Intersections Alternative for comparison against the
Major Hub configuration used in the Indirect I-77 Connections Alternative.

The No-Build Alternative does not address the need to improve operational performance, whereas the build
alternatives do to varying degrees. While the Dedicated and Shared I-77 Connections Alternatives improve
operations over that of the No-Build Alternative, they both exhibit LOS failures that cannot be corrected
with localized improvements. The Indirect I-77 Connections Alternative improves operations over the No
Build condition, exhibiting LOS problems that are correctable by further geometric refinements.

Physical Condition
Both alternatives address the need to improve the physical condition of the roadway pavements and bridge
decks of the Central Interchange section prior to the end of the anticipated renewal period. These build
alternatives include new construction of roadway pavements, bridges, and other roadside features.

The No-Build Alternative does not change the accessibility of the Central Interchange. For the Direct and
Shared I-77 Connections alternatives, all interstate-to-interstate movements are provided. Although the
local connections are provided as described above, LOS failures as discussed in the Operational
Performance section for the Direct and Shared I-77 Connections impede the ability to fully service the local
demand and compromise the effectiveness of these access points. For the Indirect I-77 Connections
Alternative, the low volume interstate-to-interstate ramps are not included, however the local access
connections are better served. The Indirect I-77 Connections Alternative best balances the demand for
access with mainline freeway and local street system safety and operational efficiency.
The No-Build Alternative does not provide the required number of lanes in accordance with ODOT’s
Permitted Lane Closure Policy. The Dedicated, Shared and Indirect alternatives would meet ODOT’s
Permitted Lane Closure Policy and would therefore be expected to have an acceptable LOS for maintenance
of traffic.
The No Build would be expected to have no environmental impacts, other than community impacts
associated with failing to address the project needs. The Dedicated, Shared, and Indirect I-77 Connections
Alternatives would have equivalent, limited environmental impacts.
The No-Build Alternative has an estimated total cost of $20 million, while only addressing the need to
improve the physical condition. The Shared and Dedicated alternative cost $5-10 million more than the
Indirect alternative, without equal or better improvements in operational performance, accessibility, and
safety.
Based upon this evaluation and comparison of the seven performance criteria (the practical aspects of the
project), it is appropriate to consider an exception to the Policy on Design Standards Interstate System.
Therefore, the Indirect I-77 Connections Alternative, which eliminates these low volume ramps, was
selected for further analysis under the tiered approach due to superior operational performance, safety, and
accessibility.

Safety
The Dual Intersections Alternative addresses the need to improve safety. The operational performance of the
Dual Intersections alternative improves all components of this alternative to LOS D or better within the
Central Interchange area. This improvement in operational performance will result in a corresponding
increase in safety.
The geometric improvements of the Indirect I-77 Connections Alternative are also present in the Dual
Intersections Alternative. However, for the Dual Intersections Alternative, the taper rate for the East 9th
Street on-ramp is shown at 23:1 where 50:1 is required. This deficiency can be corrected during Step 6
design refinements by lengthening the taper. See Figures 6-20a and 6-20c for geometric deficiency and
weaving section information of the Dual Intersections Alternative.
Operational Performance
The operational performance of the Dual Intersections Alternative improves over the Indirect I-77
Connections Alternative during both the AM and PM peak periods. The Dual Intersection alternative
addresses the LOS problem that occurred in the Indirect I-77 Connections alternative. All components of
this alternative operate at LOS D or better, with the exception of the PM peak, where southbound I-77
operates at LOS E. This poor operation is associated with southbound capacity on the Kingsbury Run
Bridge in the I-77 Access section. (See Chapter 10.)
Accessibility
Local access is the primary issue explored with the Indirect I-77 Connections Alternative compared with the
Dual Intersections Alternative. The Indirect I-77 Connections Alternative utilizes the Major Hub, which is
the East 18th Street access point with I-90 and I-77. The Dual Intersections Alternative splits this access
point between East 18th Street / Carnegie Avenue and East 22nd Street and Community College Avenue.
Improvements in operational performance further increase the effectiveness of the provided access points.
The operational vulnerability of a single access point is eliminated with the Dual Intersections Alternative.

6.4.2 Freeway Access Connection Types

Maintenance of Traffic / Constructability
The Dual Intersections and Indirect I-77 Connections Alternatives would maintain the number of through
lanes in accordance with ODOT’s Permitted Lane Closure Policy.

Through the development of the Dedicated, Shared, and Indirect I-77 Connections Alternatives, concerns
were raised over the vulnerability of the Major Hub configuration, should an incident occur within the
proposed E. 18th Street and Community College Avenue intersection. Refinements to address eastbound I-

Environment
The Dual Intersections Alternative reduces the commercial structure impact by one.
alternatives are essentially environmentally equal.
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Cost
The Dual Intersections Alternative addresses all of the stated needs with an estimated total cost of $80
million compared to $105 million in the Indirect I-77 Connections Alternative, a reduction of $25 million.
Cost savings result from changing the westbound I-90 to southbound I-77 ramp from being an elevated
structure for its entire length to at-grade for a large portion of its alignment. In addition, the complex and
large intersection under the Major Hub configuration is replaced with two, much smaller, less complex
intersections under the Dual Intersections Alternative. Furthermore, E. 18th Street under the Major Hub
configuration is a wide arterial, while much narrower under the Dual Intersections Alternative. This is
compounded by the fact that the E. 18th Street alignment must be depressed in order to pass under the
mainline I-90 alignment.
Comparison of Alternatives
The Dual Intersections Alternative offers superior safety and operational performance compared to the
Indirect I-77 Connections Alternative at a savings of $25 million. Based upon this evaluation and
comparison of the seven performance criteria, the Dual Intersection Alternative was selected for further
analysis under the tiered approach.
Re-evaluation of Interstate-to-Interstate Alternatives
Given the findings of this assessment, the project team evaluated whether applying the Dual Intersections
treatment to the eliminated interstate-to-interstate connection alternatives would change the comparison of
those alternatives as discussed in Section 6.4.1.
Applying the geometric changes made in the Dual Intersections Alternative to the Dedicated I-77
Connections Alternative would have no impact on the considerable safety and operational failures
associated with that alternative. As such, this alternative was not reconsidered.
Next, the Shared I-77 Connections Alternative was assessed. Based on an understanding of the geometric
changes made in the Dual Intersections Alternative, it was determined that the critical ramp analyses for the
Shared I-77 Connections Alternative would be associated with the northbound I-77 to westbound I-90 ramp.
As such, roadway geometrics were developed for the portion of mainline I-90, I-77, and the local street
network necessary to determine the impact of applying these changes to the Shared alternative (see Figure
6-28). Under this reconfiguration, the northbound I-77 to westbound I-90 ramp must cross the I-90
alignment on an elevated structure. The on-ramp from the intersection of East 22nd Street and Community
College Avenue is depressed under the East 18th Street alignment and then climbs to meet I-90. However,
the relative vertical elevations of these two ramps are such that they cannot be merged together. As such, the
system ramp from I-77 must merge with the on-ramp from East 9th Street. Before this consolidated ramp
from I-77 and East 9th Street can enter mainline I-90, the merge of these two ramps must be fully tapered
out. Then, this entrance ramp must be tapered out at a rate of 50:1 and a gore-to-gore spacing of 1000 feet
must be provided before the on-ramp from Ontario Street can enter mainline I-90. These spacing
requirements push the gore of the Ontario Street ramp further west across the Central Viaduct Bridge and
reduce the available weave distance between the Ontario Street and Abbey Avenue ramps to 830 feet. With
the greatly reduced weave distance, this weave fails operationally in the PM peak and becomes a deficient
weave. This will then impact the operation of westbound I-90 back into the Central Interchange area in an
unacceptable manner.

In the eastbound direction there were two primary problems associated with the Shared I-77 Connections
Alternative. First, there were problems associated with utilizing a single, consolidated ramp structure for all
off-ramps. This concern could be addressed by splitting the access point into two locations. The first would
service the ramps to southbound I-77 and Ontario Street and the second would service the ramps to East 9th
Street and East 22nd Street. However, this reconfiguration does not address the safety concern associated
with the decision distance provided for the Ontario Street exit. Even under this reconfiguration, the
estimated 30 vph going to I-77 SB receive priority and would be able to stay in their lane, while 1,120 vph
would be required to move right to access the local exit ramp to Ontario Street. It would not be possible to
effectively sign for the Ontario Street ramp, which would result in an undesirable condition as there would
still be a very short decision distance (approximately 1500-ft) past the mainline diverge, where the traffic to
Ontario Street must again change lanes. Safety is compromised due to the inability to effectively sign for
this alterative.
Based upon this re-evaluation, it remained appropriate to consider an exception to the Policy on Design
Standards Interstate System. As such, the Dedicated and Shared I-77 Connections Alternatives were not
considered further.

6.4.3 Mainline Alignment
The purpose of the third tier of the evaluation was to determine that the concepts developed in the Dual
Intersections Alternative can be acceptably applied to the southern alignment for the Central Viaduct
Bridge.
Physical Condition
The Southern Alternative addresses the need to improve the physical condition of the roadway pavements
and bridge decks of the Central Interchange section prior to the end of the anticipated renewal period by
new construction of roadway pavements, bridges, and other roadside features.
Safety
The above conclusions regarding the Dual Intersections Alternative hold true for the Southern Alternative,
with a few exceptions. The geometrics of the eastbound ramps in the Central Interchange would be shorter
and therefore steeper by as much as 2%. While this increase in grade is not desirable, it does meet
minimum standards.
Operational Performance
The operational performance of the Southern Alternative is equal to the Dual Intersections Alternative
during both the AM and PM peak periods. All components of this alternative operate at LOS D or better,
with the exception of the PM peak, where southbound I-77 operates at LOS E. This poor operation is
associated with southbound capacity on the Kingsbury Run Bridge in the I-77 Access section. (See Chapter
10.)
Accessibility
The accessibility portion of the Southern Alternative is similar to the Dual Intersections Alternative, in that
both split the Major Hub into two access points. To provide additional storage length and to better facilitate
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the higher volume eastbound I-90 to Carnegie Avenue functional replacement, changes were made to access
locations. First, the eastbound I-90 to E. 22nd Street was moved north to the intersection of E. 22nd Street and
Central Avenue, which is closer to Carnegie Avenue. Second, the northbound I-77 to E. 22nd Street ramp
was moved south to the intersection of E. 22nd Street and Community College Avenue.
This
reconfiguration could be utilized in the Dual Intersection Alternative as well, which will be considered
further in Step 6.
Maintenance of Traffic / Constructability
The Southern Alternative would be more challenging for maintenance of traffic due to the fact that the
Southern Alternative begins south of existing at the western end but would be north of existing on the
eastern end, with the proposed alignment crossing the existing I-90 mainline between East 9th Street and
East 18th Street in order to have the correct alignment through the Carnegie Curve. During the second phase
of construction, segments of this alternative will not provide the number of through freeway lanes in
accordance with ODOT’s Permitted Lane Closure Policy.
Environment
The Southern Alternative has the most property impact at 22.5 acres, with a potential return of 12.5 acres on
the north of the Central Interchange due to the shift of the Central Interchange to the south. The commercial
structure impacts and local street impacts are the same as the Dual Intersections Alternative.
Cost
The Southern Alternative is estimated at $75 million due to shorter mainline alignment. This does not
include costs associated with more complex maintenance of traffic, which will be evaluated further in Step
6.
Comparison of Alternatives
Based upon information available during Step 5, the Dual Intersections and Southern Alternatives are
similar in physical condition, safety, operational performance, environmental impacts and cost.
Maintenance of Traffic favors the Dual Intersections Alternative.
Based upon the analysis of the seven performance criteria, the Dual Intersections concept can be applied to
both the northern and southern alignments. There is no need to develop any further alternatives within the
Central Interchange section. An exception to the Policy on Design Standards Interstate System will be
pursued in future steps.

•
•
•
•
•

Both alternatives provide a higher degree of safety due to the elimination of design deficiencies.
Both alternatives provide for better traffic operations with no LOS failures associated with Central
Interchange design elements.
Both alternatives are estimated to cost less than other build alternatives considered.
Based upon comparison of the seven performance criteria (the practical aspects of the project), it is
appropriate to consider an exception to the Policy on Design Standards Interstate System.
The analysis for the Central Viaduct Bridge section (Chapter 7) selects both a Northern and Southern
Hybrid Alternative to be carried forward as feasible alternatives. This requires a corresponding
northern and southern Central Interchange alternative.

The Dedicated (Figure 6-6), Shared (Figure 6-8), and Indirect I-77 (Figure 6-10) Connections Alternatives
are not being carried forward.
In order to develop a decision on the northern versus southern alignment for the Central Viaduct Bridge and
the Central Interchange, the Dual Intersections (northern) option as well as the Southern Alternative will be
carried forward into Step 6 of the PDP. In Step 6, the Central Viaduct Bridge and Central Interchange
sections will be combined for the comparison of the Feasible Alternatives.
Additional evaluations during Step 6 will include:
•

The change in access from Carnegie/Prospect to East 22nd Street, East 18th Street, and Chester
Avenue remains a public concern. The evaluation of potential impacts will be further explored.

•

Public concerns are anticipated regarding the movement of the access to the Quadrangle
Neighborhood currently provided by the Broadway Avenue ramp. The evaluation of potential
impacts associated with this change will be further explored.

•

For the Dual Intersections Alternative, the taper rate for the East 9th Street on-ramp is shown at 23:1
where 50:1 is required. Correcting this deficiency by lengthening the taper will be evaluated.

•

The design speed of the Ontario Street and E. 9th Street loop ramps will be re-evaluated.

6.4.4 Summary
Based upon the above evaluation, the Dual Intersections (Figure 6-12) and Southern (Figure 6-14)
Alternatives are selected to be carried forward into the Feasible Alternative analysis phase of the Project.
This selection is based on the following:

August 11, 2006

Page 6-14

Table 6-4: Central Interchange Alternatives Comparison
No-Build
PHYSICAL CONDITION
Pavement
Bridges

Dedicated I-77

Full-depth Replacement
Deck Replacement

Shared I-77

Indirect I-77

Dual Intersections

Southern

New Construction
New Construction
New Construction
New Construction
New Construction
Deck Replacement/ Deck Replacement / Deck Replacement / Deck Replacement / Deck Replacement /
New Construction
New Construction
New Construction
New Construction
New Construction

SAFETY
Design Deficiencies
35
8
5
5
Number of Weaves
2
2
2
0
OPERATIONAL PERFORMANCE
See Fig. 6-22
See Fig. 6-23
See Fig. 6-24
See Fig. 6-25
LOS
AM: 890 (24 mph)
AM: 326 (35 mph) AM: 325 (29 mph) AM: 325 (29 mph)
AM Vehicle Hours of Delay
PM Vehicle Hours of Delay
PM: 921 (22 mph)
PM: 357 (34 mph) PM: 295 (30 mph)
PM: 285 (31 mph)
Deficiency Weaves
2
0
0
0
ACCESSIBILITY
1
1
1
0
Full Interchanges
11
4
4
6
Partial Interchanges
MOT / Constructability (#Meets minimum number of mainline through-lanes in accordance with ODOT’s Permitted Lane Closure Policy)
I-90 EB - Ontario Street to East 9th Street / East 22nd Street
3#
3#
3#
2
th
nd
I-90 EB - East 9 Street / East 22 Street to I-77 NB on ramp
3#
3#
3#
2
I-90 EB - I-77 NB entrance ramp to Carnegie Avenue
3#
3#
3#
2
I-90 WB - Carnegie Avenue to I-77 SB exit ramp
3#
3#
3#
2
th
3#
3#
I-90 WB - I-77 SB exit ramp to East 9 Street
2
3#
th
3#
3#
I-90 WB - East 9 Street to Ontario Street
2
3#
ENVIRONMENT
Residential Property Takes
0
0
0
0
Institutional Prop. Takes
0
0
0
0
Commercial Prop. Takes
0
2
1
2
Historic Structure Impacts
0
0
0
0
0
6.5
10.0
14.5
Right-of-Way Takes (acres)
0
5.5
6.0
9.0
Returns (acres)
0
1.0
4.0
5.5
Net Takes (acres)
0
0
0
0
Park Land Impacts
Potential Contaminated Sites
0
Phase II – 1
Phase II - 1
Phase II - 1
Neighborhood Street Impacts
0
4
4
4
COST
$20
$115
$110
$105
Cost in Millions (2005 dollars)

6
2

6
0

See Fig. 6-26
AM: 306 (37 mph)
PM: 271 (38 mph)
0

See Fig. 6-27
AM: 306 (37 mph)
PM: 271 (38 mph)
0

0
7

0
6

3#
3#
3#
3#
3#
3#

3#
3#/2
3#/2
3#
3#
3#

0
0
1
0
14.0
8.0
6.0
0
Phase II - 1
4

0
0
1
0
22.5
12.5
10.0
0
Phase II - 1
4

$80

$75

Highlighted columns are conceptual alternatives that are selected to be carried forward into the Feasible Alternative analysis phase of the Project – Step 6.
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Figure 6-3: No-Build Alternative
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Figure 6-4: No-Build Alternative EB I-90 to SB I-77 & NB I-77 to WB I-90 Routing Through Central Interchange
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Figure 6-5: Preferred EB I-90 to SB I-77 & NB I-77 to WB I-90 Routing via I-490
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Figure 6-6: Dedicated I-77 Connections Alternative
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Figure 6-7: Dedicated I-77 Connections Alternative EB I-90 to SB I-77 & NB I-77 to WB I-90 Routing Through Central Interchange
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Figure 6-8: Shared I-77 Connections Alternative
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Figure 6-9: Shared I-77 Connections Alternative EB I-90 to SB I-77 & NB I-77 to WB I-90 Routing Through Central Interchange
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Figure 6-10: Indirect I-77 Connections Alternative
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Figure 6-11: Indirect I-77 Connections Alternative EB I-90 to SB I-77 & NB I-77 to WB I-90 Routing Through Central Interchange
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Figure 6-12: Dual Intersections Alternative
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Figure 6-13: Dual Intersections Alternative EB I-90 to SB I-77 & NB I-77 to WB I-90 Routing Through Central Interchange
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Figure 6-14: Southern Alternative
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Figure 6-15: Southern Alternative EB I-90 to SB I-77 & NB I-77 to WB I-90 Routing Through Central Interchange

August 11, 2006

Page 6-28

Figure 6-16a: No-Build Alternative Geometric Layout and Deficiencies
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Figure 6-16b: No-Build Alternative Geometric Deficiencies

Location

Fig. 6-16a Ref.
No.

I-77

1
2
3
4
5
6
7

Ramp: SB I-77 from Ontario

8

Ramp: EB I-90 to Broadway
Ramp: EB I-90 to Ontario

9
10
11
12
13
14
15
16

I-90

Ramp: EB I-90 to E. 9th
Ramp: WB I-90 from Ontario

Ramp: EB I-90 to SB I-77

17

Ramp: NB I-77 to NB E. 14th
Ramp: NB I-77 to SB E. 14th

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Totals:

35

Ramp: EB I-90 to Carnegie
Ramp: WB I-90 to SB I-77

Ramp: WB I-90 from NB I-77

Ramp: WB I-90 from E. 18th
Ramp: WB I-90 from E. 9th

Project Design Criteria
Design Deficiency
Stopping Sight Distance
Median Shoulder: 6-Lane Urban, Truck DDHV > 250
Outside Shoulder: 6-Lane Urban, Truck DDHV > 250
Vertical Alignment: Crest Curve Stopping Sight Distance
Vertical Alignment: Sag Curve Stopping Sight Distance
Vertical Clearance: WB Under E 22nd St
Stopping Sight Distance
Taper Rate: Low Speed Entrance Terminal (merge taper onto SB I-77 from E. 9th
ramp)
Deceleration Length
Horizontal Alignment: Lower
Horizontal Alignment: Lower
Horizontal Alignment: Lower
Deceleration Length
Horizontal Alignment: Lower
Horizontal Alignment: Lower
Horizontal Alignment: Middle
Taper Rate: Low Speed Entrance Terminal (merge from Ontario/E. 9th to SB I-77
ramp)
Ramp Terminal Spacing: Entrance to entrance
Deceleration Length
Horizontal Alignment: Middle
Taper Rate: Low Speed Entrance Terminal (merge from E. 14th to SB I-77 ramp)
Deceleration Length
Vertical Clearance: Under I-90
Horizontal Alignment: Middle
Acceleration Length (minimum)
Taper Rate: Low Speed Entrance Terminal (merge into E. 18th to WB I-90 ramp)
Ramp Terminal Spacing: Entrance to entrance
Vertical Clearance: Under WB I-90 to SB I-77 ramp
Taper Rate: merge into WB I-90
Acceleration Length (minimum)
Horizontal Alignment: Lower
Taper Rate: merge into WB I-90
Ramp Terminal Spacing: Entrance to entrance
Deceleration Length: Low-speed Exit Terminal
Horizontal Alignment: Lower

Deficiencies

Standards**

Design
Speed

Proposed

Design
Speed

495'
12'-0"
12'-0"
495'
495'
15'-6"
495'

55 mph
55 mph
55 mph
55 mph

455'±
Varies 2'-0"± to 7'-0"±
Varies 2'-4"± to 12'-0"±
472'
391'
15’-1”
414'±

50 mph
50 mph
45 mph
45 mph

35:1

-

18:1

-

800'
21° 00' 00" (R = 273')
21° 00' 00" (R = 273')
21° 00' 00" (R = 273')
800'
21° 00' 00" (R = 273')
21° 00' 00" (R = 273')
11° 15' 00" (R = 509')

30 mph*
30 mph*
30 mph*
30 mph*
30 mph*
40 mph

446' ±
R = 105' ±
R = 260'±
R = 150'±
455' ±
R = 65'±
R = 105'±
R = 286'±

< 25 mph
25 mph
< 25 mph
< 25 mph
< 25 mph
30 mph

35:1

-

11:1

-

800'
800'
11° 15' 00" (R = 509')
35:1
800'
15'-6"
11° 15' 00" (R = 509')
850'
35:1
800'
15'-6"
50:1
850'
21° 00' 00" (R = 273')
50:1
1000'
420'
21° 00' 00" (R = 273')

40 mph
40 mph
30 mph*
30 mph*

525' ±
735' ±
14° 30' 00"
3:1
470' ±
15'-2"
R = 280'
490' ±
21:1 ±
455' ±
15'-3"
7:1
300' ±
R = 230'
23:1 ±
445' ±
225'±
R = 150' ±

35 mph
30 mph
25 mph
< 25 mph

*Rounded up from 28 mph per ODOT L&D Sec. 104.2
**ODOT Location and Design Manual Standards
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Figure 6-16c: No-Build Alternative Weaving Sections

Figure 6-16a Ref. No.
W1
W2

Location
EB I-90: From I-77 to E. 22nd
NB I-77: From Woodland to E. 14th

Proposed Length

Operational Performance (Acceptable / Deficient)

Minimum Length Needed (if deficient)

490'±
1960'±

Deficient - F (AM,PM)
Deficient - F (AM)

> 2500'
> 2500'

Total Number of Weaves:
Total Number Deficient Weaves:

2
2
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Figure 6-17a: Dedicated I-77 Connections Alternative Geometric Layout and Deficiencies
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Figure 6-17b: Dedicated I-77 Connections Alternative Geometric Deficiencies

Location

Fig. 6-17a Ref. No.
1
2
3
4
5
6
7
8

I-90
Ramp: EB I-90 to Ontario
Ramp: EB I-90 to E. 9th
Ramp: NB I-77 to WB I-90
Ramp: E. 9th/E. 18th to I-90 WB ramp

Totals:

Project Design Criteria

Design Deficiency
Median Shoulder: 6-Lane Urban, Truck DDHV > 250
Horizontal Alignment: Lower
Ramp Terminal Spacing: Turning Roadways, System Interchange
Horizontal Alignment: Lower
Ramp Terminal Spacing: Exit to exit
Deceleration Length: Low-speed exit terminal
Taper Rate: Merge into WB I-90
Taper Rate: Low-speed entrance terminal

Standards**

Design Speed

12'-0"
21° 00' (R = 273')
800'
21° 00' (R = 273')
800'
420'
50:1
35:1

30 mph*
30 mph*
-

Deficiencies
Proposed
4'-0"
22° 30' (R = 255'')
493'
22° 30' (R = 255'')
375'
120'
43.2:1
30:1

Design Speed
25 m ph
25 m ph
-

8

*Rounded up from 28 mph per ODOT L&D Sec. 104.2
**ODOT Location and Design Manual Standards

Figure 6-17c: Dedicated I-77 Connections Alternative Weaving Sections

Figure 6-17a Ref. No.
W1
W2

Location
WB I-90: From Chester to I-77
NB I-77 From Woodland to I-90

Proposed Length

Operational Performance (Acceptable / Deficient)

Minimum Length Needed (if deficient)

2350'±
1075'±

Acceptable
Acceptable

N/A
N/A

Total Number of Weaves:
Total Number Deficient Weaves:

2
0
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Figure 6-18a: Shared I-77 Connections Alternative Geometric Layout and Deficiencies
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Figure 6-18b: Shared I-77 Connections Alternative Geometric Deficiencies

Location

Fig. 6-18a Ref. No.

I-90
Ramp: EB I-90 to Ontario
Ramp: NB I-77 to WB I-90
Ramp: WB I-90 from E. 18th

Totals:

1
2
3
4
5

Project Design Criteria

Design Deficiency
Median Shoulder: 6-Lane Urban, Truck DDHV > 250
Horizontal Alignment: Lower
Ramp Terminal Spacing: Turning Roadways, System Interchange
Taper Rate: Low-speed entrance terminal
Taper Rate: Merge into WB I-90

Deficiencies

Standards**

Design Speed

Proposed

Design Speed

12'-0"
21° 00' (R = 273')
800'
35:1
50:1

30 mph*
-

4'-0"
R = 200'
750'
18:1
47:1

25 mph
-

5

*Rounded up from 28 mph per ODOT L&D Sec. 104.2
**ODOT Location and Design Manual Standards

Figure 6-18c: Shared I-77 Connections Alternative Weaving Sections

Figure 6-18a Ref. No.
W1
W2

Location
WB I-90: From Chester to I-77
NB I-77: From Woodland to I-90

Proposed Length

Operational Performance (Acceptable / Deficient)

Minimum Length Needed (if deficient)

2350'±
1075'±

Acceptable
Acceptable

N/A
N/A

Total Number of Weaves:
Total Number Deficient Weaves:

2
0

August 11, 2006

Page 6-35

Figure 6-19a: Indirect I-77 Connections Alternative Geometric Layout and Deficiencies
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Figure 6-19b: Indirect I-77 Connections Alternative Geometric Deficiencies

Location

Fig. 6-19a Ref. No.

I-90
Ramp: EB I-90 to Ontario Street
Ramp: WB I-90 from Ontario
Ramp: WB I-90 from E. 18th
Ramp: WB I-90 from E. 9th

Totals:

1
2
3
4
5

Design Deficiency
Median Shoulder: 6-Lane Urban, Truck DDHV > 250
Horizontal Alignment: Lower
Horizontal Alignment: Lower
Taper Rate
Horizontal Alignment: Lower

Project Design Criteria

Deficiencies

Standards**

Design Speed

Proposed

Design Speed

12'-0"
21° 00' (R = 273')
21° 00' (R = 273')
50:1
21° 00' (R = 273')

30 mph*
30 mph*
30 mph*

4'-0"
R = 239'
R = 200'
31:1
R = 70'

25 mph
25 mph
< 25 mph

5

*Rounded up from 28 mph per ODOT L&D Sec. 104.2
**ODOT Location and Design Manual Standards

There are no mainline weaving sections within the Indirect I-77 Connections Alternative.
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Figure 6-20a: Dual Intersections Alternative Geometric Layout and Deficiencies
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Figure 6-20b: Dual Intersections Alternative Geometric Deficiencies

Location

Fig. 6-20a Ref. No.

I-90
Ramp: EB I-90 to Ontario
Ramp: EB I-90 to E. 9th
Ramp: WB I-90 from E. 22nd
Ramp: WB I-90 from E. 9th
Ramp: WB I-90 from Ontario

Totals:

1
2
3
4
5
6

Design Deficiency
Median Shoulder: 6-Lane Urban, Truck DDHV > 250
Horizontal Alignment: Lower
Horizontal Alignment: Lower
Taper Rate
Horizontal Alignment: Lower
Horizontal Alignment: Lower

Project Design Criteria

Deficiencies

Standards**

Design Speed

Proposed

Design Speed

12'-0"
21° 00' (R = 273')
21° 00' (R = 273')
50:1
21° 00' (R = 273')
21° 00' (R = 273')

30 mph*
30 mph*
30 mph*
30 mph*

4'-0"
R = 239'
R = 239'
23:1
R = 150'
R = 70'

25 mph
25 mph
< 25 mph
< 25 mph

6

*Rounded up from 28 mph per ODOT L&D Sec. 104.2
**ODOT Location and Design Manual Standards

There are no mainline weaving sections within the Dual Intersections Alternative.
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Figure 6-21a: Southern Alternative Geometric Layout and Deficiencies
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Figure 6-21b: Southern Alternative Geometric Deficiencies

Location

Fig. 6-21a Ref. No.
1
2
3
4
5
6

Ramp: EB I-90 to Ontario St.
Ramp: EB I-90 to E. 9th St
Ramp: WB I-90 from E. 18th St.
Ramp: WB I-90 from E. 9th St.
Ramp: WB I-90 from Ontario St.
Ramp: WB I-90 to SB I-77

Totals:

Design Deficiency
Horizontal Alignment: Lower
Horizontal Alignment: Lower
Horizontal Alignment: Lower
Horizontal Alignment: Lower
Horizontal Alignment: Lower
Horizontal Alignment: Middle

Project Design Criteria

Deficiencies

Standards**

Design Speed

Proposed

Design Speed

21° 00' (R = 273')
21° 00' (R = 273')
21° 00' (R = 273')
21° 00' (R = 273')
21° 00' (R = 273')
11° 15' (R = 510')

30 mp h*
30 mp h*
30 mp h*
30 mp h*
30 mp h*
40 mph

40° 00' (R = 143')
40° 00' (R = 143')
R = 200'
R = 200'
R = 154'
11° 45' (R = 487')

25 mph
25 mph
27 mph
27 mph
25 mph
38 mph

6

*Rounded up from 28 mph per ODOT L&D Sec. 104.2
**ODOT Location and Design Manual Standards

There are no mainline weaving sections within the Southern Alternative.
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Figure 6-22: No-Build Alternative Level of Service Level of Service
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Figure 6-23: Dedicated I-77 Connections Alternative Level of Service
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Figure 6-24: Shared I-77 Connections Alternative Level of Service
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Figure 6-25: Indirect I-77 Connections Alternative Level of Service
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Figure 6-26: Dual Intersections Alternative Level of Service
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Figure 6-27: Southern Alternative Level of Service

August 11, 2006

Page 6-47

Figure 6-28: Shared I-77 Connections with Dual Alignment
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