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1. Introduction

1.1 Project Background
The purpose of this report is to investigate the use of Performance Based Project Development

(PBPD) criteria to reconfigure the westbound [-480 lane assignments through the I-71/SR

237 /Grayton Road interchanges to provide 3 through lanes of traffic on the existing 2-lane section.
A map of the study area is shown in Figure 1 on this page. The use of reduced shoulder widths
would enable the existing roadway to accommodate an additional through lane without the need
for roadway or bridge widening. The proposed project will increase capacity for this segment of I-
480 and will improve the operation and therefore safety between the I-71 NB to [-480 WB entrance

ramp (Ramp T) to the 1-480 exit ramp to SR 237 (Ramp B-5).

A preliminary review of design constraints was previously developed to confirm the feasibility of
applying reduced PBPD criteria and a memo was submitted on 1/10/19 and included the following:

e Investigated shifting the crown location due to proposed lane shifts
e Developed proposed lane and shoulder configuration

o Investigated existing bridge deck drainage

e Determined vertical and horizontal clearances

The preliminary design investigation is included in Appendix A and concludes the construction of
the project using PBPD design criteria is feasible. District 12 review comments and the disposition

is also provided in Appendix A.

Figure 1 - Project Location
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1.2  Existing Conditions

The 1-480 westbound roadway consists of 3 lanes east of the [-480 westbound exit ramp to
southbound SR 237 (Ramp B-5); 2 lanes between Ramp B-5 and the I-71 southbound ramp to 1-480
westbound; and 4 lanes through the Grayton Road interchange. The westbound roadway of 1-480
consists of 12’ wide lanes with paved shoulder widths of 10’ on the outside and 11’ on the inside.
Existing typical sections are shown in Appendix A. The posted speed limit on [-480 within the
project is 60 mph. Per the ODOT Traffic Monitoring Management System (TMMS), the 2018 Annual
Average Daily Traffic (AADT) on westbound [-480 are as follows:

e 37,600 east of the entrance ramp from northbound I-71
e 51,400 between the entrance ramp from northbound I-71 and the SR-237 SB exit ramp
e 61,300 between the southbound I-71 entrance ramp and the Grayton Road exit ramp

There is 1°00'00" horizontal curve between the bridge over the NS RR/RTA and the bridge over the
Berea Freeway/ramps that has a superelevation rate of 0.024 and meets 56 mph design speed. A
1°28'00" horizontal curve begins just west of the mainline bridge over SR 237 has a superelevation
rate of 0.036 and meets 60 mph design speed.

Presently the I-71 northbound ramp to westbound [-480 (Ramp T) merges into the outside third
lane on [-480 which subsequently becomes a drop lane at the exit ramp to southbound SR 237
(Ramp B-5), thus creating a significant weave movement between traffic wishing to continue on
westbound [-480 and [-480 traffic exiting on Ramp B-5 to the airport. Another weave movement is
located between the southbound I-71 ramp to westbound [-480 and the westbound exit ramp to
Grayton Road. Currently there are 2 lanes on [-480 westbound and the 2-lane ramp from [-71
southbound enters as 2 add lanes on [-480 prior to the Grayton Road deceleration lane. This forces
westbound [-480 traffic to cross over two lanes of entering traffic from [-71 southbound to access
the exit ramp to Grayton Road. The existing weaves and lane assignments are shown in Figure 2
and 3.

2. Performance Based Project Development

Performance Based Project Development (PBPD) is a planning and design philosophy with a
general premise that proposed improvements should be targeted based on project-specific needs.
The emphasis is on safety and operational performance, not strict adherence to standards. The goal
of the PBPD is to fix what is broken and not spend scarce resources solely for the purpose of
meeting published design standards.

Recognizing that existing geometric deficiencies and lane continuity issues are resulting in higher
than normal crash occurrences, the District requested this corridor be evaluated using PBPD
strategies. PBPD criteria that are to be considered for this project include the following:

o Reconfigure the existing WB lane assignments through the I-71/SR 237/Grayton Rd.
interchanges to provide 3 lanes on the existing 2-lane section and improve existing weaves.
The proposed lane assignments compared to the existing lane assignments are shown in
Figure 2 and 3.

e Provide reduced shoulder widths to avoid any widening of the westbound roadway and the
mainline bridge over SR 237. Proposed paved shoulder widths are 5’ on the inside and 4’ on
the outside.
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Figure 2 - 1-480 WB from I-71 NB to SR 237 SB Weave (Not to Scale)

Figure 3 - 1-480 WB from I-71 SB to Grayton Road Weave (Not to Scale)
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3. Alternatives Considered

The alternatives considered to provide a third continuous through lane on westbound 1-480 are:
1.) Build using standard criteria
2.) Build using Reduced PBPD criteria

The two Build alternatives are summarized as follows:

3.1 Build using Standard Criteria

The Build using Standard Criteria alternative provides a three-lane section on westbound [-480
meeting current design criteria. In order to provide the additional lane and meet all current design
standards, the following improvements are needed:

= Current design criteria require 12 ft. lanes with 10 ft. paved shoulders on both sides. The
westbound roadway would need to be widened by 12 feet on the outside.

= The CUY-480-0791 bridge would need to be reconstructed and widened by 12 feet since the
structure is less than 200 ft. in length and needs to have standard 10 ft. shoulders on both
sides.

» Four overhead bridges (CUY-480-0727, CUY-71-1008, CUY-480-0869 and CUY-480-0873)
would need to be reconstructed to move the outside piers north to accommodate the
widening on [-480 to provide standard shoulder widths.

Operations and safety are expected to be improved through the proposed addition of capacity and
reduction in congestion. However, the improvements listed above would obviously require
significant funding in order to construct the Build using Standard Criteria condition which meets
current design standards.

3.2 Build using Reduced PBPD Criteria

The Build using Reduced PBPD Criteria alternative utilizes the existing 2-lane westbound roadway
width (lanes and shoulders) to provide 3 through lanes of traffic using reduced shoulder widths.
The improvements would include the following:

* Provide three 12 ft. lanes with 5 ft. paved inside shoulder and 4 ft. paved outside shoulder
on the westbound roadway, see Proposed Typical Sections in Appendix A. The option of 11
ft. lanes with 8 ft. paved inside shoulder could be investigated further. However, the
analysis in this study assumes the 12 ft. lanes option.

* Requires a design exception for shoulder width - left and right side on the roadway, and
right side for one mainline bridge that is less than 200 ft. in length. The other two mainline
bridges are over 200 feet in length and will have shoulders exceeding the minimum of 3.5
feet allowed per L&D Volume 1 Figure 302-2.

= Requires the crown location to shift, thus resulting in variable mill /fill on the roadway and
hydrodemoliton and variable overlays on the 3 mainline bridges.

Pavement coring on the existing shoulders should be performed to determine if the buildup is
adequate to carry traffic. Construction costs have been estimated for the option that uses the
existing shoulders as well as the option that replace the shoulders. See Section 6 for cost estimates.
Operations and safety are expected to be improved through the proposed addition of capacity and
reduction in congestion. See Sections 4 and 5 for safety and capacity analysis.
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4, Safety Analysis

4.1 Crash Rankings

Segments of [-480 in the study area have the following rankings (shown in Table 1) on the ODOT

2017 HSIP Urban Freeway List:

Table 1 - ODOT 2017 HSIP Rankings

Straight Line Mileage \ Location on I-480 WB HSIP Ranking
7.17 -2.27 Just east of Grayton Rd exit #2075
7.37 =747 Between Grayton Rd exit & [-71 SB entrance #1756
7.86 - 7.96 Just east of [-71 SB entrance #567
8.44 - 8.54 Just east of SR 237 exit #265
8.74 - 8.84 Just west of I-71 NB entrance #1758
4.2 Crash Data

Crash data was obtained from ODOT Transportation Information Mapping System (TIMS) for [-480
westbound and associated ramps in the study area for three complete years of available data
(2016-2018). A total of 99 crashes were obtained. The OH-1 report for each documented crash was
reviewed to correct information, where necessary, and locate crashes properly within the study
limits. A summary of the crash data is provided in Table 2. Crash data for the study area was
plotted on an aerial to identify crash patterns and probable causes. The crash diagrams for the
study area are provided in Appendix B.
Table 2 - Crash Data Summary

Crash Year  Number Percent
2016 33 33.3% Injury Crash 21 21.2%
2017 35 35.4% Property Damage Crash 78 78.8%
2018 31 31.3%

Crash Type Number \ Percent

Hour of Day Number \ Percent Rear End 44 44.4%

1:00 AM 2 2.0% Sideswipe - Passing 34 34.3%
3:00 AM 3 3.0% Fixed Object 18 18.2%
6:00 AM 3 3.0% Other Non-Collision 2 2.0%
7:00 AM 6 6.1% Angle 1 1.0%
8:00 AM 7 7.1%

9:00 AM 5 5.1% DEVA R Number \ Percent
10:00 AM 3 3.0% Tuesday 23 23.2%
11:00 AM 4 4.0% Friday 20 20.2%
12:00 PM 2 2.0% Monday 18 18.2%
1:00 PM 2 2.0% Wednesday 15 15.2%
2:00 PM 4 4.0% Thursday 11 11.1%
3:00 PM 4 4.0% Sunday 7 7.1%
4:00 PM 15 15.2% Saturday 5 5.1%
5:00 PM 19 19.2%

6:00 PM 8 8.1% Road Condition Number \ Percent
7:00 PM 4 4.0% Dry 72 72.7%
8:00 PM 2 2.0% Wet 17 17.2%
9:00 PM 2 2.0% Snow 8 8.1%
10:00 PM 3 3.0% Water (Standing, Moving) 1 1.0%
11:00 PM 1 1.0% Ice 1 1.0%
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4.3 Crash Trends

Noteworthy crash patterns in the study area have been summarized with supporting details and
probable causes:

e Rear End Crashes
Rear end crashes were the most prevalent crash type in the study area. A total of 44 rear
end crashes were reported, nine resulting in injury. Rear end crashes represent 44.4
percent of the crashes reported within the study area, higher than the statewide average of
29.9 percent. Twenty-seven of the rear end crashes occurred between the [-71 northbound
entrance ramp and the SR-237 exit ramp, seven occurred between the SR-237 exit ramp and
the I-71 southbound entrance ramp, and seven occurred between I-71 southbound entrance
ramp and the Grayton Road exit ramp. Most (77.3 percent) of the rear end crashes occurred
during dry pavement conditions and most (79.5 percent) occurred during daylight. The
crashes were concentrated during the PM peak (77.3 percent taking place from 3:00-7:00
PM). These crashes are likely due to congestion and erratic movements from the weaves in
the study area.

e Sideswipe-Passing Crashes
Sideswipe-passing crashes were the second most prevalent crash type in the study area. A
total of 34 sideswipe-passing crashes were reported, four resulting in injury. Sideswipe-
passing crashes represent 34.3 percent of the total crashes reported in the study area,
higher than the statewide average of 18.6 percent. Fourteen of the sideswipe-passing
crashes occurred between the I-71 northbound entrance ramp and the SR-237 exit ramp,
seven occurred between the SR-237 exit ramp and the I-71 southbound entrance ramp, and
11 occurred between I-71 southbound entrance ramp and the Grayton Road exit ramp. Of
the sideswipe-passing crashes, most (79.4 percent) occurred during dry pavement
conditions and most (70.6 percent) occurred during daylight. The crashes were
concentrated during the AM peak (20.6 percent taking place from 7:00-10:00 AM) and PM
peak (44.1 percent taking place from 3:00-7:00 PM). These crashes are likely due to
congestion and erratic movements from the weaves in the study area.

o Fixed Object Crashes
Fixed object crashes were the third most prevalent crash type in the study area. A total of 18
fixed object crashes were reported, six resulting in injury. Fixed object crashes represent
18.2 percent of the total crashes reported in the study area, lower than the statewide
average of 26.1 percent. Five of the fixed object crashes occurred between the [-71
northbound entrance ramp and the SR-237 exit ramp, four occurred between the SR-237
exit ramp and the I-71 southbound entrance ramp, and four occurred between 1-71
southbound entrance ramp and the Grayton Road exit ramp. About half (44.4 percent) of
the fixed object crashes occurred during wet pavement conditions and about half (44.4
percent) occurred in the dark. The crashes were concentrated during the AM peak (44.4
percent taking place from 7:00-10:00 AM). It is suspected that many of the fixed object
crashes are due to inclement weather and/or a vehicle attempting to avoid a rear end or
sideswipe-passing crash.
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4.4 Highway Safety Manual Analysis

A crash analysis was performed using the ODOT Economic Crash Analysis Tool (ECAT) and
Highway Safety Manual (HSM) methodology for freeway segments to determine the safety
implications of constructing the Build using Reduced PBPD Criteria alternative. The crash analysis is
a conceptual comparison based on the change in typical section in the Build using Reduced PBPD
Criteria compared to existing conditions. Crash data for the entire study area was not imported into
ECAT for this analysis, only the predicted average crash frequency output of ECAT was utilized.

The predicted frequency of crashes/year was used to estimate how the crash frequency would
change as a result of this project. Since a full ECAT analysis was not completed, the crash
frequencies should not be compared to other locations, and conclusions should not be made about
these frequencies versus known trends or data. These results are for a conceptual comparison of
the alternatives only. The ECAT input and output reports are provided in Appendix C and the crash
frequencies and percent change in crash frequency for the different crash severities are listed in
Table 3 below.

Table 3 - Predicted Crash Frequency Comparison (Crashes/Year)

1-480 . Fatal or Non-  possible Fropery
Alternative Incapacitating | Incapacitating . Damage Total
Between . . Injury
Injury Injury Only
Ex. Conditions 0.8526 2.9262 3.3136 19.1011 | 26.1935
I-715B & Build w/ PBPD 0.8283 2.6702 2.9510 9.9099 16.3594
Grayton Rd.
Percent Change -2.9% -8.7% -10.9% -48.1% -37.5%
Ex. Conditions 0.4239 1.4382 1.6215 11.5567 | 15.0403
1-17-;1N§B& Build w/ PBPD 0.6243 1.9143 2.0713 9.5571 14.1670
Percent Change 47.3% 33.1% 27.7% -17.3% -5.8%
Ex. Conditions 0.4095 1.4646 1.6827 8.3382 11.8950
Iéélzlgf Build w/ PBPD 0.6038 1.9467 2.1512 10.7945 | 15.4962
Percent Change 47.4% 32.9% 27.8% 29.5% 30.3%

The results of the above crash frequency comparison shows a range in percent changes between
the predicted crashes for the existing conditions compared to the implementation of the Build using
Reduced PBPD Criteria alternative solely based on HSM methodology. This HSM analysis compares
predicted crashes, which reflects how a site would be expected to perform relative to 1,000 similar
sites. The crash history shows that most of the crashes are directly related to weaving and
congestion (sideswipe-passing and rear end crashes) and are not a typical distribution of crash
types and crash characteristics. So the predicted crashes shown for the existing conditions may not
be representative of the site. Based on engineering judgement, the implementation of the Build
using Reduced PBPD Criteria alternative, which specifically improves weaving and congestion, is
expected to improve safety, even though that is not shown by HSM analysis.
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5. Capacity Analysis

Weave volumes were collected for the two weaves in the study area from 6-10 AM and 3-7 PM on
Thursday, March 28, 2019. The peak hours were determined to be from 7:15 - 8:15 AM and 4:30 -
5:30 PM. Northeast Ohio Areawide Coordinating Agency (NOACA) provided a linear annual growth
rate of 0.04% for the study area. The growth rate was applied to the count data to calculate Design
Year 2040 volumes. Count data, NOACA correspondence, and traffic volume calculations are
provided in Appendix D.

Weave capacity was evaluated using HCS7 to assess existing conditions compared to the Build using
Reduced PBPD Criteria alternative using 2019 and 2040 traffic volumes. Levels of service (LOS) and
density are summarized in Table 4. Detailed capacity analysis results are provided in Appendix E.

Table 4 - Weave Capacity Analysis Results - Existing and Build Scenarios

. 2019 \ 2040
1-480 WB Weave Scenario AM PM ‘ AM PM
Ex. Conditions D/31.6 E/41.7 D/32.0 E/42.1
[-71 NB to SR-237 SB
Build w/ PBPD C/24.7 D/33.0 C/25.1 D/33.4
e F/* F/*
Ex. Conditions C/26.0 ! C/26.3 !
[-71 SB to Grayton Rd (V/CF_/}k'ZQ (V/(l::—/i.27)
Build w/ PBPD C/204 | (ycli o) C/20.7 (V/C21.27)

Letter/Number - LOS/ Density (pc/mi/In)
Red indicates failing LOS/Density
*Density was non-computable, so V/C ratio was listed instead

Capacity is failing during the PM peak at the weave between [-71 SB and Grayton Road in the
existing conditions. The Build using Reduced PBPD Criteria alternative will improve capacity
compared to the existing conditions at both weave locations in the study area, but it will not bring
the failing weave between I-71 SB and Grayton Road to acceptable capacity during the PM peak.
The AM peak analysis shows the weave between I-71 SB and Grayton Road will be improved with
the Build using Reduced PBPD Criteria alternative, even though this improvement cannot be seen in
the PM peak results since the density was non-computable. It is anticipated that the proposed
improvements will greatly improve operations and reduce congestion by improving the existing
weave, even though the HCS analysis does not show this. Additionally, capacity on I-480 westbound
between the two weaves will be improved by the addition of another through lane, changing from a
2-lane section to a 3-lane section.

HCS support was contacted to inquire about the analysis in this study. They confirmed the analysis
of the proposed conditions. However, their direction was that the existing conditions should be
analyzed as separate merge and diverge facilities, as opposed to a weave. Weaving movements exist
in both the existing and proposed conditions. Analyzing these existing movements as a merge and
diverge may not adequately account for the weaving movements and will likely show that the
facility operates better than it does in the field. This will also make it difficult to compare to the
Build using Reduced PBPD Criteria alternative analysis. HCS may not have the capability to analyze
these existing atypical weaves as desired. For this reason, the weave analysis of the existing
conditions shown in this report may not represent exactly what is occurring in the field, but it
serves as a way of directly comparing the existing weave configuration to the Build using Reduced
PBPD Criteria alternative weave configuration.
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Analysis of the existing conditions as separate merge and diverge facilities was conducted for
documentation purposes. Levels of service (LOS) and density are summarized in Table 5. Detailed
capacity analysis results are provided in Appendix E.

Table 5 - HCS Support Recommended Analysis Results - Existing Conditions

2019
Facility
AM PM AM PM

171 NB to 1-480 WB Merge C/25.9 D/33.6 C/26.1 D/33.9

. F/31.7 F/32.0
1-480 WB to SR 237 SB Diverge C/22.7 vl o C/23.0 vl

_ ] F/325 F/52.7 F/32.8 F/53.2
I-71 5B to I-480 WB Merge (V/C=103) | (v/C=161) | (v/C=1.04) | (v/C=163)

[-480 WB to Grayton Rd. Diverge B/17.4 C/27.3 B/17.6 C/27.5

Letter/Number - LOS/ Density (pc/mi/In)

Red indicates failing LOS/Density

6. Cost Estimates

Conceptual construction cost estimates were developed for two scenarios of the Build using
Reduced PBPD Criteria reduced shoulder widths; one estimate assumes the pavement for the
existing shoulders is retained and the second estimate includes full replacement of the shoulder
pavement. It has been assumed a design exception for shoulder width will be required for the
roadway and one mainline bridge that is less than 200 ft. in length (CUY-480-0791). Estimates of
probable construction costs were determined with conceptual quantities using Estimator. A
summary of estimated construction costs is provided in Table 6. The construction cost estimates
are in 2019 dollars and include a design contingency of 20%.

Table 6 - Estimated Cost of Construction in 2019 Dollars
PBPD without Shoulder

PBPD with Shoulder

CEMBTRIRY Replacement Replacement

Roadway - $190,000
Pavement $541,000 $1,857,000
Maintenance of Traffic $28,000 $285,000
Structures (CUY-480-0791) $135,000 $135,000
Structures (CUY-480-0800) $383,000 $383,000
Structures (CUY-480-0831) $286,000 $286,000

Traffic Control $99,000 $99,000
Incidentals $70,000 $172,000
Sub-Total = $1,542,000 $3,407,000

Design Contingency (20%) $309,000 $682,000
Grand Total = $1,851,000 $4,089,000
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7. Conclusion

Utilizing reduced shoulder widths to reconfigure the existing 2-lane westbound 1-480 roadway to a
3-lane section has been investigated and determined to be a feasible design option and a cost
effective solution to improving capacity and safety on this section of heavily traveled [-480. The
estimated cost to construct the reconfiguration of the westbound roadway with milling and
resurfacing will be significantly less than the cost for the 12 ft. widening of the existing roadway and
one mainline bridge, and relocation of the outside piers for 4 overhead bridges required to meet all
current design criteria.

The results of the HSM analysis shows a range in percent changes between the predicted crashes
for the existing conditions compared to the implementation of the Build using Reduced PBPD
Criteria alternative solely based on HSM methodology. This HSM analysis compares predicted
crashes only. The crash history shows that most of the crashes are not a typical distribution of crash
types and crash characteristics. So the predicted crashes may not be representative of the site.
Based on engineering judgement, the implementation of the Build using Reduced PBPD Criteria
alternative, which specifically improves weaving and congestion, is expected to improve safety,
even though that is not shown by HSM analysis.

The Build using Reduced PBPD Criteria alternative will improve capacity compared to the existing
conditions at both weave locations in the study area, but it will not bring the failing weave between
[-71 SB and Grayton Road to acceptable capacity during the PM peak. Capacity on [-480 westbound
between the two weaves will be improved by the addition of another through lane, changing from a
2-lane section to a 3-lane section.

Based on engineering judgement, the existing weaves will be improved at both locations. These
improvements will likely lead to a reduction in the high frequency of sideswipe-passing and rear
end crashes shown in the crash history. Figure 2 shows that vehicles traveling from [-71 NB to I-
480 WB have to merge and then change one lane in the existing conditions compared to only
changing one lane in the proposed conditions. Figure 3 shows that vehicles traveling from 1-480
WB to Grayton Road have to weave through two lanes from I-71 SB then diverge compared to only
changing two lanes in the proposed conditions. Capacity in the segment between the two weaves
will be greatly improved by changing from the existing 2-lane section to the proposed 3-lane
section.

The results of the HSM and capacity analyses are not overwhelmingly conclusive. However, it is
questionable whether they are truly representative of the existing and Build using Reduced PBPD
Criteria alternative conditions. It is anticipated that the proposed improvements will improve
operations and reduce congestion in the 1-480 WB study area, therefore reducing crashes related to
these existing issues. It is recommended that full ECAT analysis and IMS-style capacity analysis with
supplemental microsimulation be conducted to verify the findings of this study and better
understand the full impacts of the proposed Build using Reduced PBPD Criteria alternative before
implementation.

10
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Memo

RE: Preliminary Review of Design Constraints Summary for CUY-480-7.14 WB
Date: January 10, 2019; Revised July 30, 2019

Background

Carpenter Marty Transportation (CM) was retained to investigate and produce a
Performance Based Project Development (PBPD) analysis and report of IR-480 WB from
the [R-71 NB to IR-480 WB entrance ramp to the Grayton Road exit ramp. Before the PBPD
analysis and report is produced, a preliminary review of design constraints was completed.
The review includes the investigation of shifting crown location due to lane shifts,
development of proposed lane and shoulder configuration, investigation of existing bridge
deck drainage, and determination of vertical and horizontal clearances. The findings of this
review are summarized in this Memo.

Roadway Design

A preliminary layout of the proposed lane and shoulder configuration is provided in
Attachment A, and the existing and proposed typical sections are provided in Attachment
B. At this time, the only controlling criteria design exception anticipated for this project is
for shoulder width. From Table 301-3 in the ODOT L&D Volume 1, the median and right
side graded shoulder width should be 15’, and the treated (paved) shoulder width should
be 10’. The minimum barrier offset is 4’, which is being met. The layout as shown provides
a 5’ paved shoulder on the median side and 4’ paved on the outside.

No design exceptions are required for two of the existing mainline structures (CUY-480-
0800 and 0831) since they are over 200’ in length. From Table 302-2 in the ODOT L&D
Volume 1, the minimum lateral clearance for an urban interstate bridges with a length
exceeding 200’ is 3.5’. 5’ is being provided on the median, and a minimum of 4’ provided on
the right side. Structure CUY-480-0791 is less than 200’ in length and will require a design
exception for the outside shoulder width since proposed is 4’ and required is 10’.

The tapers/shifts at the begin and end of project are adequate for 70+ MPH.
Pavement cores will be required on the existing shoulders to determine if they are
adequate to carry traffic, or if they will require full depth replacement. Full depth
replacement of the shoulders will greatly increase the project cost due to not only the

pavement removal and replacement itself, but MOT costs as well.

CM is assuming a variable thickness milling and overlay will be required to shift the crown
of the existing roadway to align with the proposed innermost lane line.

If there are funds available to widen the outside shoulders, relocate/replace the existing
guardrail and complete grading work, it is recommended. With only 5’ of inside shoulder

6612 Singletree Drive Columbus, Ohio 43229 = 614.656.2424 = www.cmtran.com
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and 4’ of outside shoulder provided, any disabled vehicle or crash would not have sufficient
width to pull over without encroaching on the adjacent travel lane. The shoulders can be
tapered down to existing at the structures to eliminate the need for modifications to the
bridges.

Impacts to the existing signage along the corridor would be minimal and would consist of
only a few overhead truss/mast arm mounted signs needing to be reset to align with the
proposed lanes.

Mainline Bridge Drainage

The bridge deck drainage was analyzed using the methods described in the Location &
Design Manual Volume 2. A 10-year frequency event was used per Section 1103.2 and
allowable spread was determined assuming no spread into the lanes per Table 1103-1.
CDSS was utilized to determine inlet pass by flow for the right shoulder of all bridges.

CUY-480-0791
The existing bridge has three scuppers on the left side and five scuppers on the right side of
the bridge.

Maximum Spread (ft.) | Allowable Spread (ft.)

Left Shoulder 541 4.25
Right Shoulder 4.37 5.50

The scuppers are not adequate for the proposed lane configuration on the left side of the
bridge. More scuppers can be added to decrease the spread below allowable limits. The
scuppers on the right side of the bridge are adequate for the proposed lane configuration.

CUY-480-0800
The existing bridge has 13 scuppers on the left side and 17 scuppers on the right side of the

bridge.
Maximum Spread (ft.) | Allowable Spread (ft.)
Left Shoulder 6.71 } 4.00

Right Shoulder 5.10 5.50

The scuppers on the left side of the bridge are not adequate for the proposed lane
configuration. New scuppers as well as a drainage collection system would need to be
added due to lane configuration under the bridge to improve drainage conditions on the
bridge. The scuppers on the right side of the bridge are adequate for the proposed lane
configuration.
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CUY-480-0831
The existing bridge has five scuppers on the left side and seven scuppers on the right side

of the bridge.
Maximum Spread (ft.) | Allowable Spread (ft.)
Left Shoulder 6.52 5.25
Right Shoulder 6.70 5.25

The scuppers on both sides of the bridge are not adequate for the proposed lane
configuration. New scuppers as well as a drainage collection system would need to be
added to both sides due to lane configuration under the bridge to improve drainage
conditions on the bridge.

Overhead Bridge Clearances

The vertical and horizontal clearances for each bridge were determined using existing
plans, BR-191 reports, and aerial maps.

Allowable Minimum

Existing Minimum

Proposed Minimum

Bridge CEQE;‘E:SQQ Horizontal Clearance | Horizontal Clearance | Horizontal Clearance
(ft.) (ft.) (ft.)
CUY-480-0727 | Right Shoulder 10.25 4.75 4.0
CUY-71-1008 | Left Shoulder 10.0 4.0 4.0
CUY-480-0869 | Left Shoulder 10.0 4.0 4.0
CUY-480-0873 | Left Shoulder 10.0 4.0 4.0

Allowable Minimum
Vertical Clearance (ft.)

Existing Minimum
Vertical Clearance (ft.)

Controlling Location

CUY-480-0727 | Ex. centerline WB lanes 16.4 14.5
CUY-71-1008 | Left edge of lane 17.5 14.5
CUY-480-0869 | Ex. centerline WB lanes 17.7 14.5
CUY-480-0873 | Left edge of lane 16.3 14.5

Bridge Overlays
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The crown location on the mainline bridge decks will need to be modified. Per BDM 404.2,
maximum overlay thickness is 2% inches. Crown shift will not be able to be accomplished
with an overlay without an approved deviation to BDM 404.2. The proposed maximum
overlay thickness would be approximately 3%z inches not including any hydrodemolition of
the existing deck.

Conclusion

Overall CM believes that the construction of the project is feasible and would provide a
substanti