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1.0 INTRODUCTION 
This study presents alternatives for the rehabilitation and/or replacement of the existing MOT-
RDGWY-0136 (SFN 5763096) bridge carrying Ridgeway Road over West Dorothy Lane, located 
in the City of Kettering, within Montgomery County, Ohio. Ridgeway Road has an ADT of about 
900 vehicle per day and will be closed at the bridge site during construction. Impacts to Dorothy 
Lane will be limited to weekend and nighttime closure due to the approximate 22,000 vehicles per 
day along this corridor. Alternatives considered will address both final structure type/configuration 
and roadway profile modifications required to accommodate the proposed vertical clearance 
increase. The final bridge aesthetics will be coordinated with the City and a consultant Artist and 
will allow the site to become a destination for the local community and visitors. A map of the project 
location and study area is presented below. 
 
 

 
 
 
 
 

Location Map and Approximate Construction Limits 
 

Note:  The proposed bridge replacement will feature advanced aesthetics which will be determined 
with consideration of public involvement and a consultant Artist. These advanced aesthetics 
are not included or considered as part of the alternative comparison; however, the intent of 
the project will result in the structure being a highly visible and usable destination during both 
daytime and night. 

 
 

Approx.  
Project  
Limits 
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1.1 Project Overview and History 
The existing structure was constructed as part of the Dorothy Lane relocation and realignment in 
1965, in which Dorothy Lane was realigned towards the north and cut into the hillside 
approximately 20 feet. This relocation required the construction of a bridge to carry Ridgeway 
Road over the realigned Dorothy Lane. A non-composite adjacent box beam superstructure was 
installed in the original construction, which was rehabilitated in 2005 by replacing six 
deteriorated beamlines and reconstructing the wearing surface, walks, and parapets. Existing 
record plans for the bridge and recent load rating with load restriction posting sign are provided 
in Appendix A. 
 
The existing structure has advanced deterioration in several of the box beams with spalled and 
corroded pier caps and columns, resulting in a 47.6 sufficiency rating and recent load restriction 
posting for emergency vehicles. Increasing the deficient vertical clearance over West Dorothy 
Lane is also considered in the study. Considering the continued deterioration of the existing 
structure, the City of Kettering initiated planning efforts in 2016 to evaluate replacement options 
for the bridge. A Cost Study for a replacement structure with preliminary structure 
type/configurations was prepared in January of 2017. The low traffic volumes on the existing 
structure afforded the City the opportunity to consider demolition with no replacement of the 
structure; however, a thorough public outreach effort was completed by the City in 2017 to 
determine the community’s preference on removing or replacing the existing bridge. 
 
Public mailings and on-line survey information was communicated to approximately 1,000 
residents living near the site, communicating the following three (3) potential alternatives for the 
site: 
 

1) Bridge Replacement for All Modes of Traffic: Demolish the deteriorated existing structure 
and replace with a new bridge accommodating vehicular, pedestrian, and bicycle traffic 
restoring the current functionality. 

2) Bridge Replacement for Pedestrian and Bicycle Traffic: Demolish the deteriorated existing 
structure and replace with a new bridge accommodating pedestrian and bicycle traffic 
only. 

3) No-build: Demolish the deteriorated existing structure and cul-de-sac Ridgeway Road on 
both sides of the bridge. 

 
The findings of the public involvement survey overwhelmingly (72.4% of 805 responses) 
supported restoration of the current functionality, or demolish and replace with a new bridge 
which can accommodate vehicular, pedestrian, and bicycle traffic. As a result, the City pursued 
funding from the Ohio Department of Transportation’s (ODOT’s) Municipal Bridge Program and 
was ultimately awarded $2,000,000 in funding for the 2021 funding year (as defined by  
ODOT).  
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Initial 2017 Pedestrian Bridge Alternative Rendering (Non-Preferred) 

 
Beyond the replacement of the structure to meet required design parameters and safely 
accommodate public use, the new bridge will integrate public art and/or aesthetic enhancements 
into this project.  A primary goal of the project is to implement the CitySites Public Art Program 
with a focus on making the proposed bridge a destination for the public and not simply a pass through. 
The art components and final scope of improvements (including the final configurations “at and/or 
on” the structure) have not been determined at the time of this submittal.  Additional public 
involvement and coordination with the design team and all project stakeholders will be used to 
finalize all aesthetic and artistic features, and included in the Stage I Design. As noted, these 
advanced aesthetics are not included or considered as part of the Feasibility Study. 

 
2.0 PURPOSE AND NEED  
The purpose of the project is to address the deteriorated condition of the bridge in a manner that 
maintains mobility for all users while enhancing aesthetics. 
 
Facility Deficiencies:  The existing bridge currently has a sufficiency rating of 47.6 and is 
considered structurally deficient.  The bridge has advanced deterioration in several of the box 
beams with spalled and corroded pier caps and columns.  Due to its deteriorated condition, the 
bridge is posted for load reduction. 
 
The bridge offers substandard vertical clearance of 14.5’, with design standard being 15.5’. 
 
Mobility:  Public involvement efforts have demonstrated substantial public interest in retaining a 
transportation connection at this location for all facility users (motor vehicles, cyclists, and 
pedestrians).  Replacement of the bridge allows the bridge to remain an effective component of 
the regional transportation system while also allowing the bridge to enhance the area’s aesthetics 
and provide a destination for residents and visitor.   
 
Economic Development:  Dorothy Lane is a primary entry to the City of Kettering and the City 
(with public support) seeks to improve the aesthetics and destination appeal of this entryway.   
 

LJB (2017) 
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3.0 STRUCTURAL ALTERNATIVES  
As described in Section 1.0, the existing Ridgeway Road Bridge is in poor condition, has deficient 
vertical clearance over West Dorothy Lane, and requires significant rehabilitation and/or 
replacement to ensure continued public safety. Prior public outreach performed by the City, as 
detailed in Section 1.1, considered various solutions at the project site as they relate to the bridge.  
 
Considered site solutions are summarized and supplemented based on their viability as follows:  
 

• Bridge Replacement for ‘All Modes’ of Traffic:  Feasible – Recommended  

• Bridge Replacement for Pedestrian and Bicycle Traffic: Feasible – Not Recommended; Prior 
public survey determined that a “multi-modal” structure is desired.  

• No-build: Feasible – Not Recommended; Prior public survey determined that a “multi-modal” 
structure is desired. 

• Rehabilitation of Existing Structure: Not Feasible – Advanced deterioration of both the 
superstructure and substructure would necessitate comprehensive and costly rehabilitation. 
Additionally, the rehabilitated structure would not address the existing sight distance issues at 
the intersection of Wayside Court and Ridgeway Road. The structure’s service life has been 
achieved and shall be replaced.  

 
** Full replacement of the existing bridge is the only feasible AND recommended solution ** 

 
3.1 Determination of Bridge Geometry 
The proposed bridge alternatives and final configurations were developed considering the 
following constraints: 
  

• Existing Right of Way Limits and Sensitive Historical Properties (to the north) 

• Locations of existing critical utility infrastructure 

• Roadway design requirements/features on West Dorothy Lane, Ridgeway Road, and 
Wayside Court 

• Pedestrian facility capabilities on the proposed bridge, including future Artistic/Aesthetic 
input 

 
The following sections of the study detail the development of the bridge alternatives at the project 
site respective of the above parameters. The structure alternative comparison presents feasible 
structure solutions considering ‘base’ level costs and appurtenances. Future coordination will be 
used to determine the scope and scale of any/all aesthetic and artistic features.  
 
Bridge Typical Section: The bridge typical section considered facilitates two (2) – 13 foot lanes 
(matching existing), an 8 foot wide sidewalk on the west side of the bridge, and a 5 foot sidewalk 
on the east side of the bridge. The larger sidewalk (west side) is provided to accommodate 
resident preferences keeping the scenic westerly view. The 5 foot east sidewalk is provided to 
meet the minimum walk widths per ODOT’s 2007 Bridge Design Manual (BDM), and also 
accommodate the 25 mph stopping sight distance (SSD) for Ridgeway Road at the intersection 
with Wayside Court (See Section 4.3 for additional discussion). The walks at each fascia will be 
capped with Modified BR-2-15 parapets which are 2’-8” tall and 1’-4” wide, providing 
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adequate geometry for use of formliners. A vandal fence will be placed atop the parapets at 
each fascia with future coordination used to determine exact type, height, and geometry. 
 
 

 
 

 
Typical Transverse Sections Considered 

 
Bridge Length: The span length of the bridge was controlled by the 40 mph (West Dorothy Lane 
speed limit) clear zone on the north end of the bridge, and the intersection site distance (ISD) at 
the West Dorothy - Hillside Avenue intersection on the south side of the bridge (See Section 4.3 
for additional discussion). Another consideration for the substructure location design at the 
northern edge of West Dorothy Lane is the location of an existing 12” diameter high pressure 
gas pipeline (Vectren); which runs parallel to West Dorothy Lane. Locating substructures to 
accommodate the ISD to the south and clear zone and utility conflict to the north results in a span 
length of approximately 115’ over West Dorothy Lane - a slight increase, when compared to the 
existing 102’-8” center span. 
 
Both single and multiple span bridges are feasible and were considered at the site. The existing 
structure facilitated non-continuous non-composite box beams with 37’-10” end spans, which are 
disproportionately short when compared to the existing 102’-8” middle span. If typical end span 
ratios were used (assume 70% of center span), the end spans would need to be about 80’ in 
length based on the required 115 foot middle span mentioned above. These longer end spans 
would increase the total bridge length by about 90 feet when compared to the existing condition, 
and would also “move” the rear (south) abutment into the middle of the existing intersection of 
Wayside Court and Ridgeway Road. Disproportionate spans ratios were considered to limit 
bridge length, although these configurations require large counterweights (or enlarged 
diaphragms) to offset uplift forces associated with the structural behavior of the short end spans. 
This scenario does not limit the roadway work and still requires the relocation of the Wayside 
Court intersection.  

Single vs. ‘Conventional’ Three-Span Comparison Exhibit 

Structure Alternatives 1A, 1B, and 1C Structure Alternatives 2A and 2B 
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Due to the increased costs, added structural complexities, and potential needed 
counterweights, the use of a three span bridge layout is not a viable replacement alternative 
and was removed from consideration. Single span alternatives are considered feasible and 
are presented in the following section. The one span configuration will reduce the overall length 
of the structure, meet the required vertical clearance and ISD, and best accommodate existing 
site constraints. 
 
Wingwall orientations are presented as turn back wingwalls on both sides of the bridge, which 
require the walls to be constructed parallel to Ridgeway Road. This wall configuration will 
minimize the overall lateral (east-west) footprint of the proposed structure, enabling the structure 
to be constructed entirely within the existing 60’ right of way. The reduced lateral width is critical 
to minimize impacts to the north (likely historic) parcels. It is anticipated that temporary work 
easements will be required during construction to accommodate excavations at the forward (north) 
abutment. Use of turn back wingwalls at the other (south) corners of the bridge will minimize 
impacts to adjacent utilities as well as existing landscaped areas. For these reasons, turn back 
wingwalls are proposed at all four corners of the proposed bridge.  
 
3.2 Bridge Abutment and Foundations 
The abutment type proposed is a semi-integral wall type abutment. Semi-integral abutments were 
chosen over standard stub type abutments due to the desire to provide a joint less transition from 
the bridge deck to the approach slab. This joint less construction nearly eliminates water 
penetration at the end of the bridge, while limiting long-term corrosion and maintenance efforts 
at the beam ends and abutment seats.  
 
The use of wall type abutments, in lieu of MSE wall supported abutments, is due to the proposed 
bridge layout relative to the existing right of way limit on the north end of the bridge. Turn back 
wingwalls parallel to Ridgeway Road, and adjacent to the existing right of way, are required to 
minimize overall encroachment. However, the combination of the turn back wingwalls and the 33 
degree bridge skew creates an acute angle at the abutment/wingwall intersection – an 
undesirable feature as referenced in ODOT’s 2007 BDM. Acute corners in MSE walls are typically 
avoided by inserting a second bend point in the wingwall, located such that a full soil reinforcing 
strap length (= 0.7 * H) is achieved at all wall locations. The configuration results in multiple bend 
points as shown in an exhibit in Appendix E. The lack of acute corners forces the MSE wall 
alignment onto the adjacent parcel (to the west), creating an undesirable condition. An additional 
concern of the MSE wall is the placement of an elevated abutment, which is typically supported 
on driven piles. Discussions with the project geotechnical engineer (Terracon) indicated driving 
piles at the site would be difficult due to the density of the underlying soils. Considering these 
items, and the ability to use a reasonably sized spread footing under the wall type abutment, 
MSE walls have not been presented for use in the proposed structure. 
 
Terracon will continue to develop the final geotechnical design parameter/recommendations in 
support of the Stage I design.  To date, Terracon has completed field reconnaissance, laboratory 
analysis, and has provided preliminary recommendations at the proposed abutments.  The 
preliminary geotechnical report determined the proposed bridge abutments can be supported 
on a spread footing foundation bearing directly on the dense granular soils located on-site. 
Preliminary bearing capacities and sliding resistance parameters were used to size the proposed 
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footings for both bridge alternatives as outlined in the following section. Please see Appendix D 
to review the preliminary geotechnical report provided with this study. 
 
3.3 Structure Alternative 1A, 1B, and 1C – Steel Plate Girder Superstructure 
Structure Alternatives 1A, 1B, and 1C facilitate an 8.5 inch thick reinforced concrete composite 
deck supported on a Grade 50W steel plate girders superstructure. These alternatives use a 
single 114 foot span and are designed to meet AASHTO HL-93 live loading with a 60 psf Future 
Wearing Surface. The bridge skew will be similar to the existing condition at 33 degrees - right 
forward. The protective coating system for the steel will utilize bare weathering steel with an 
optional IZEU paint system applied to the exterior fascia beams. The final painting limits to be 
determine in detailed design. To aid in bridge aesthetics, it is anticipated that beam splice will 
not be proposed – an acceptable condition considering the span length presented. Plate girder 
configurations considered in the analysis include: 
 

• Alternative 1A: 7 - 29.50” Deep Girders, 40” Superstructure Depth 

• Alternative 1B: 5 - 37.25” Deep Girders, 48” Superstructure Depth 

• Alternative 1C: 5 - 49.25” Deep Girders, 60” Superstructure Depth 
 
Various beam depths were analyzed to determine the effects of raising the proposed profile of 
Ridgeway Road compared to the cost of a shallow girder superstructure. Shallower steel girders 
require more steel weight and more beamlines to achieve adequate capacity, as the structural 
efficiency of an I-shaped girder decreases as the depth of the girder decreases. Alternately, as 
the depth of superstructure increases, the girder efficiency increases, allowing for fewer girder 
lines and reducing steel weights. From the preliminary analysis, the weight of steel increases from 
178,900 pounds to 320,000 pounds as the depth of the beam decreases from 49.25” to 29.50”.  
 
Similarly, as the depth of beam increases, so does the amount of required roadway profile 
“increase” to meet the vertical clearance requirements over West Dorothy Lane. The existing 
vertical clearance is approximately 14’-6”, with an existing approximate 45” deep superstructure. 
With a proposed minimum vertical clearance required of 15’-6”, the resulting superstructure 
depths require profile increases of 7”, 15” and 27” from Alternatives 1A through 1C, respectively. 
In addition to increased roadway costs associated with an increased profile (as discussed in 
Section 4.2), higher profiles create steeper roadway slopes, further complicating tie-in locations 
to the existing roadway profile.  
 
Preliminary exhibits for proposed Alternatives 1A, 1B, and 1C are presented in Appendix B.  
 
Preliminary initial and life-cycle costs for each alternative are presented in Appendix C. 
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3.4 Structure Alternative 2A and 2B – Prestressed Concrete I-Beam Superstructure 
Structure Alternatives 2A and 2B facilitate an 8.5 inch thick composite reinforced concrete deck 
supported on prestressed concrete I-beams. These alternatives use a single 116 foot span and 
are designed to meet AASHTO HL-93 live loading with a 60 psf Future Wearing Surface. The 33 
degree skew of the proposed bridge requires a thicker stem/beam seat to properly embed the 
wide beam flanges, and results in an increased span length when compared to the steel 
alternatives. Similar to the steel options, multiple beam shapes were considered in an effort to 
compare bridge superstructure depth versus roadway profile adjustments. Concrete I-beam 
configurations considered in the analysis include: 
 

• Alternative 2A: 7 – WF42-49 Beams, 54” Superstructure Depth 

• Alternative 2B: 6 – WF48-49 Beams, 60” Superstructure Depth 
 

As outlined with the steel alternatives, concrete beam costs are reduced as the depth of the 
structure increases. The deeper WF48-49 beams allow for a reduction in the number of beamlines 
when compared to the shallow WF42-49 beam section. The cost savings of the concrete beams 
will be compared to the increased cost in roadway profile adjustments (21” and 27”), for 
Alternatives 2A and 2B, in the following section. 
 
The proposed 116 foot span length of the bridge is near the upper limit of concrete beam design. 
As such, the required design strengths for the proposed beams have been increased to 7.0 ksi at 
release, and 9.0 ksi for the final strength. ODOT Bridge Standard Drawing PSID-1-13 details a 
maximum release and final concrete strengths for the beams as 5.5 ksi and 7.0 ksi, respectively. 
Although the proposed limits exceed the ODOT Standard Drawing, we have coordinated with a  
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prestressed concrete I-beam manufacturer and ODOT District 7, whom has each verified these 
concrete strengths are obtainable and acceptable for use in the proposed structure. 
 
Preliminary plan exhibits for the proposed Alternatives 2A and 2B are presented in Appendix B.  
 
Preliminary initial and life-cycle costs for considered alternatives are presented in Appendix C. 
 
3.5 Structure Aesthetics 
For the purpose of this Feasibility Study, baseline aesthetics have been assumed from a bridge 
design perspective, including accommodation in the cost analysis. The City was informed by ODOT 
District 7 that the recently released ODOT Aesthetic Design Guidelines are not applicable to this 
project. The aesthetics of the bridge are an important piece of the project as the bridge aspires 
to be a destination within the community. A consultant artist will be used to develop the final 
aesthetics for the bridge, with their input being available following this submittal.  A public 
involvement meeting will also coordinated to obtain input from the surrounding community. The 
bridge aesthetics developed by the artist will be implemented into the detailed design phase of 
the project. The only consideration in the Feasibility Study for the future aesthetics of the bridge 
is that steel alternatives (Alternative 1A, 1B, and 1C) have greater potential for aesthetic 
customization at the superstructure level when compared to the concrete beam alternatives 
(Alternative 2A and 2B). 

 
4.0 ROADWAY AND PEDESTRIAN 
To increase the vertical clearance of the Ridgeway Road bridge over Dorothy Lane, it is likely the 
profile will be raised, requiring adjustments to the approach roadway and pedestrian facilities. 
 

4.1 Existing Conditions 
The project area can be described as hilly terrain with profile grades up to 8%.  Dorothy Lane, 
which travels under Ridgeway Road, is a principal arterial with a posted speed limit of 40 mph.  
Ridgway Road is a local road with a posted speed of 25 mph, designated as an on-street bike 
route within the Kettering bikeway system (Route K3).  Other local roads affected by this project 
include Wayside Court and Hillside Avenue. 
 
(Please reference Section 1.1 of this report for additional history of the project area, including the 
development of the bridge replacement alternatives.) 
 
4.2 Roadway 
The majority of pavement replacement will occur on Ridgeway Road, and will match existing 
conditions where feasible.  The current typical section will be matched in the proposed condition, 
providing 26 feet of pavement between the face of curb on each side.  The existing curb and 
gutter within the project limits will also be replaced.  
 
As mentioned in the previous section, the project terrain is hilly with roadway profile grades 
exceeding 5 %. The existing grade of Ridgeway Road is approximately 3.1 %, with an existing 
vertical clearance over Dorothy Lane of approximately 14.5 feet.  The future improvements will 
increase the vertical clearance to 15.5 feet minimum (per ODOT L&D, Fig 302-1E).  Improving 
the vertical clearance is achieved with the inclusion of a new crest vertical curve, including 
increased grades along Ridgeway Road (as presented in Appendix F). The final Ridgeway 
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profile grade will vary depending on the selected bridge option.  As discussed in the structure 
sections, there are multiple alternatives of the bridge beam types that produce different 
superstructure depths, with resulting profile adjustments along Ridgeway Road.   
 
A proposed profile was designed for each of the superstructure depths examined in the structure 
sections.  Expected grades of the new bridge will be vary from 4.8 % to 3.8 % as the larger (or 
deeper) the superstructure depth, the steeper the resulting profile grade for Ridgeway Road.  
Profile grades for the larger superstructure depths can be reduced, although will require 
extending the pavement replacement and project limits further south along Ridgeway Road.  For 
the purposes of this study, it was assumed the proposed profile would meet the existing grade at 
the same location for the 48” to 60” superstructure options; just south of the intersection with 
Wayside Court.  The roadway improvements associated with these options are referred to as 
“Alternative 1” in the remainder of this report and exhibits.  The 40” superstructure option is 
referred to as “Alternative 2”, which provides reduced pavement replacement/work limits and 
achieves the 15.5 foot vertical clearance. Preliminary plan and profile exhibits are presented in 
Appendix F. 
 
4.3 Sight Distance and Clear Zone 
In the design of the Ridgeway Drive Bridge replacement, sight distance (stopping and intersection) 
for vehicles is a major contributor to the final design.  Per the ODOT Location and Design Manual 
(L&D), stopping sight distance (SSD) is the cumulative distance traversed by a vehicle from the 
instant a motorist sights an unexpected object in the roadway, applies the brakes, and is able to 
bring the vehicle to a stop.  Intersection sight distance (ISD) is the distance a motorist should be 
able to see other traffic operating on the intersecting roadway in order to enter or cross the 
roadway safely, and to avoid or stop short of any unexpected conflicts in the intersection.  The 
ODOT L&D Manual Section 200 states, “…intersection site distance should be provided at all 
intersections. If intersections sight distance cannot be provided due to environmental or right-of-
way constraints, then as a minimum, the stopping sight distance for vehicles on the major road 
should be provided.” 
 
For the intersection of Wayside Court and Ridgeway Road, (“Sight Distance Exhibit” per 
Appendix F) the stopping sight distance and intersection distance for a 25 mph design were 
analyzed. If the selected Ridgeway Road Bridge design has a 5 foot wide sidewalk on the east 
side of the bridge, then the stopping sight distance is achieved. However, the intersection sight 
distance is not achieved, as the driver at the stop line would have their vision impaired by the 
eastern parapet. If the east sidewalk is 8 foot wide, the driver’s eye would not be blocked by 
the structure, and the intersection sight distance would be acceptable for a 25 mph design.  If the 
eastern walk remains at the minimum 5 foot width (per the exhibit), the southern approach slab 
will need to be widened, including tapering the parapet to ensure the barrier will not “block” the 
sight line required for the 25 mph SSD. 
 
For the intersection of Hillside Avenue and Dorothy Lane (“Sight Distance Exhibit” per Appendix 
F), the existing condition fails for both stopping sight distance and intersection sight distance for 
the 40 mph design. This is due to the piers at the Ridgeway Road bridge including the 
hillside/landscaping along the south side of Dorothy Lane. In the proposed condition, the south 
bridge abutment will be designed to avoid encroachment of the sight triangle for the 40 mph ISD.  
Additionally, with the piers and landscaping removed, the intersection sight distance will be 
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improved the existing condition. It is important to note, the existing vertical curve/roadway 
stopping sight distance on Dorothy Lane meets 40 mph SSD (which meets minimum recommended 
standards) and controls the maximum sight distance the project can achieve.  Improving the vertical 
aspect of the intersection sight distance would involve lowering of Dorothy Lane and major 
reconstruction, which is not within the scope or funding for these improvements. 
 

Note:  On the north side of Dorothy Lane, the proposed location of the bridge abutment will be 
located outside of the 40 mph clear zone (minimum 15 feet) from the edge of traveled 
way, improving the safety for westbound vehicles. 

 
4.4 Pedestrian Access 
Sidewalk exists along the south side of Dorothy Lane, although does not connect to Hillside Avenue 
or Wayside Court.  Sidewalk is also present on the south side of Wayside Court, providing a 
connection to Ridgeway Road.  Existing and proposed pedestrian conditions can be found in the 
“Pedestrian Access Exhibit” presented in Appendix F. 
 
Pedestrian facilities such as sidewalk and curb ramps will be replaced where impacted in the 
project area and upgraded to meet ADA standards.  With a focus on creating a destination at 
the site, a new sidewalk will be provided on the north side of Wayside Court to accommodate 
increased pedestrian traffic connecting Ridgeway Road to Hillside Avenue and Dorothy Lane.  
Efforts will be made to provide a max 5% running slope along the sidewalk, however, due to the 
existing profile of Wayside Court (which exceeds 5% on the east end), a portion of the walk may 
exceed 5% as well, but will be minimized where feasible.   
 
Due to the lack of sidewalk along Ridgeway Road, walks will be installed on the south side of the 
bridge (within the pavement replacement limits) to provide pedestrian connections from the bridge 
to Wayside Court.  This project will also provide a new crosswalk just south of the bridge on 
Ridgeway Road.  The profile grade increases should be considered with respect to this crossing 
when considering the preferred alternative. The steeper the profile grade, the greater the 
crosswalk cross slope - ultimately decreasing pedestrian comfort.  Since Ridgeway Road is a non-
stopped condition, a 2% max cross slope is not required for the above mentioned crossing, 
although from an accessibility standpoint, the flatter the cross slope, the more preferable for the 
long-term condition.  
 
As previously mentioned, this bridge serves and will continue to serve as a destination for 
pedestrians and bicyclists, especially with the expected improvements and artwork planned for 
this location.  The increase in pedestrian activity will continue to be an important factor in 
determining the preferred alternative and developing the final design.  
 

5.0 UTILITIES 
As part of the preliminary engineering efforts, the design team reviewed and identified the 
following utilities within the project area: 

• AT&T – North and South Side of Wayside Court, Crossing Ridgeway Road; Underground 
Lines. 

• Charter – 170’ North of Dorothy Lane; Underground Line. 

• City of Kettering – Six Storm Inlets;   (1) Ridgeway Road, (2) north of Dorothy Lane, (2) 
south of Dorothy Lane, and (2) on Wayside Court.  
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• Fiber Optic Duct Banks - Three Fiber Ducts are in the project limits; (1) on the south side of 
Dorothy Lane, and (1) on both the north and south side of Wayside Court. The line on the 
north side of Wayside Court is in an AT&T owned duct. 

• City of Oakwood – 6” water main on the east side of Ridgeway Road and north of Dorothy 
Lane. 

• Cincinnati Bell – Under the bridge on the South Side of Dorothy Lane; Underground Line 

• DP&L – Overhead Line along the south side of Wayside Court, crossing Ridgeway Road. A 
separate underground line is also present (located under Dorothy Lane) crossing to the east 
of the Ridgeway Road bridge. 

• Vectren – Four Lines are present. The first line is a 6” low-pressure steel line along Ridgeway 
Road; the second is a 2” low-pressure steel line along the south side of Dorothy Lane; the 
third facility is a 4” low-pressure steel line along Hillside Drive. Lastly, an existing 12” high-
pressure steel line follows the north side of Dorothy Lane within the project limits. 

• Windstream – Buried facilities along Wayside Court; Underground Line. 

The following potential utility impacts are noted: 

• City of Kettering – Storm inlets to the north of Dorothy Lane and on Wayside Drive may 
need to be reconstructed to grade. Fiber Ducts should not be impacted. 

• Cincinnati Bell – Line may be impacted by bridge foundations depending upon final 
foundation locations. 

• DP&L – Underground line may be impacted by bridge foundations depending upon final 
foundation locations. 

• Vectren – The 6” low-pressure steel line along Ridgeway Road may be impacted if it is 
located within the bridge as shown per the record plans. The gas main under Dorothy Lane 
may be impacted by bridge foundations depending upon final foundation locations. 

A color utility exhibit and current utility coordination log are presented in Appendix G. 
 
6.0 ENVIRONMENTAL 
The following is a summary of environmental resources within the project area and anticipated 
involvement with those resources under the build alternatives: 
 

6.1   Streams and Wetlands 
No streams or wetlands were identified within the project corridor.   
 
6.2   Floodplain 
The project is not located within a designated special flood hazard area. 
 
6.3   Threatened and Endangered Species 
Montgomery County is within the known habitat ranges of the Indiana and northern long-eared 
bats, the bald eagle, rayed bean and snuffbox mussels, and the eastern massasauga rattlesnake.   
The project is also located within the state-identified ranges of Kirtland’s snake, the upland 
sandpiper, the northern harrier, the black-crowned night heron, and Sloan’s crayfish. 
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The project is located within an urban setting, with no streams or wetlands identified within the 
project limits.  All tree removals under the project are expected to be within 100 feet of the edge 
of pavement.  Based on the project’s setting, none of the build alternatives are expected to impact 
suitable habitat for protected species. 
 
6.4   Cultural Resources 
Adjacent to the project corridor, there are no National Historic Landmarks, sites listed or known 
eligible for the National Register of Historic Places, or sites for which Ohio Historic/Archaeological 
Inventory forms have been completed.   
 
The project corridor is residential, with a wide range of housing types.  Construction dates range 
from 1915 to 1938.  Three of the homes on the north side of Dorothy Lane, constructed in the 
1920s, may be considered part of Country Place movement.  Additional consideration for impacts 
to historic properties will be required for any build alternatives that will result in acquisition from 
properties within the corridor. 
 
6.5   Recreational Section 4(f)/6(f) Resources 
There are no public parks, nature preserves, or wildlife refuges within the project limits.  The 
project is located in proximity to the Hills and Dales MetroPark, which has been partially 
developed with Land and Water Conservation Funds.  None of the build alternatives will have 
direct involvement with the park.  Park users south of Dorothy Lane that currently utilize Ridgeway 
Road will be detoured during construction under all of the build alternatives.  
 
6.6   Drinking Water Resources 
The project is not located within the boundaries of a designated sole source aquifer or source 
water protection area.  The project area is served by public water.  None of the project’s build 
alternatives are expected to impact drinking water resources.   
 
6.7   Farmland    
The project is located entirely within an urbanized area and does not require coordination under 
the Farmland Protection Policy Act.  Additionally, acquisition under this project will not exceed the 
coordination thresholds of ORC 929.05. 
 
6.8   Regulated Materials 
No properties of concern were identified within the project area.   
 
6.9   Underserved Populations 
US Census data indicate the following 
percentages of underserved populations 
within the corridor.  No relocations will be 
required under the build alternatives and 
right-of-way acquisition from private 
properties will be limited to narrow strip 
right-of-way.  Under all build 
alternatives, the project is not expected to 
result in disproportionate or adverse 
impacts to underserved populations.   

Block Group % Population by Block Group*

Minority 5 to 17

Low-Income 12 to 31

Limited English 

Proficiency
0 to 3

Elderly 15 to 33

Disabled* 10 to 17

*Disabled percentages are 2015 ACS 5-Year Estimate by Census Tract
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During early public involvement efforts, many residents noted the importance of the bridge as a 
connector between Kettering and Oakwood.  Permanent removal or closure of this bridge could 
create a barrier between communities.  If this alternative is selected, an analysis of impacts to 
underserved populations will be required. 
 
6.10   Public Involvement 
In 2017, the City of Kettering undertook extensive public outreach to determine how area 
residents utilize the bridge and whether the bridge is a needed component of the regional 
transportation system.  Public response indicated a strong desire to keep this bridge, which 
provides a safe crossing over Dorothy Lane for motorists, cyclists, and pedestrians.  Many 
respondents noted that the bridge is an important connector between the Kettering and Oakwood. 
 
The City will undertake additional public outreach as the project proceeds through the project 
development process. 
 

7.0 RIGHT OF WAY 
The existing structure and roadway features are currently located within City of Kettering right of 
way. The design intent aims to construct all proposed work within the same limits, thus avoiding 
acquisitions. As discussed in Section 1.1, Dorothy Lane was realigned as part of the 1965 project 
resulting in a large amount of right of way along the south side of the project. The north end of the 
project site consists of a 60’ right of way encompassing the roadway centerline. The City’s roadway 
right of way is flanked by likely historic properties which are considered to be a sensitive asset and 
should not be disturbed. 
 
As detailed in the exhibits contained in Appendix B, and stated above, the proposed structure will 
be constructed within the limits of the existing right of way. Turn back wingwalls at the bridge 
abutments will retain any and all roadway embankment from encroaching onto adjacent parcels in 
the final condition. Although permanent takes are not anticipated, the construction efforts will 
require temporary easements for work outside of the existing right of way due to the construction 
of the bridge foundations below grade. These impacts will be coordinated through the 
environmental process. 
 
A preliminary right of way plan exhibit considering worst case impacts is included in Appendix I. 
Impacts will be further refined / reduced during final design, including the use of temporary shoring 
to minimize the excavation foot print at the forward abutment foundation, and through continued 
coordination with the City and ODOT District 7 as required. 
 
8.0 MAINTENANCE OF TRAFFIC 
Maintenance of Traffic (MOT) plans will be provided to detail a full closure of the Ridgeway Road 
bridge. Vehicular and pedestrian traffic will be prohibited through the site for the duration of the 
bridge work. The MOT plans will include closure details, including signage and barricades, as well 
as a detour signage plan for Ridgeway Road (pending approval from the City).  The Ridgeway 
Road detour route will utilize Peach Orchard Road, Far Hills Avenue (SR-48) and Winding Way. 
As a result of the profile change on Ridgeway Road, Wayside Court will also be closed to complete 
pavement replacement. This area can also be utilized as a staging area for the Contractor, if 
needed. 
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West Dorothy Lane traffic (below the structure) will be maintained for the majority of the project. 
However, impacts to West Dorothy Lane travel lanes are expected and will be addressed in the 
plans. The MOT general notes will permit right lane closures throughout the duration of construction, 
and will also allow short-term nighttime closures for overhead work. The sidewalk along the south 
side of West Dorothy Lane will be closed between Big Hill Road and Hillside Avenue. 
 
Ridgeway Road also serves as Route K3 within the City’s bikeway network, and is the only grade-
separated crossing of West Dorothy Lane in the area. As there is not a safe bike detour route in 
the vicinity, plans will specify that Route K3 be temporarily closed. Bike route closure signage will 
be provided in the plans, and the notes will require the Contractor to coordinate the closure with 
the City of Kettering. This notification will require public notification through the “Bike Kettering” 
page on the City of Kettering website. 
 
9.0 KEY PARAMETERS 
The following elements were established to compare the alternatives including structural design 
considerations, roadway modifications, and construction cost containment. Additional key factors 
associated with maintenance of traffic, right of way needs, utility impacts, and environmental 
analysis were also provided as secondary elements.  The “Alternatives Matrix” provided on page 
17 of the study provides a graphical representation of the findings, including benefit(s) versus cost.  

Structure Design Considerations: The structural options were evaluated using the categories 
presented below.  Supplemental exhibits for each alternative is presented in Appendix B. 

• Vertical Clearance: Preference will be given to rehabilitation alternatives that improve the 
provided vertical clearance over West Dorothy Lane to meet 15’-6”.  Note: Preference will be 
given to steel structures over concrete considering their relative ease of repair in the event of 
future damage. 

• Long-Term Maintenance: Alternatives which provide less long-term maintenance efforts and 
costs will be also be given preference. For the considered alternatives, the primary driver for 
added maintenance cost is associated with painting of steel superstructures where applicable.   

• Ease of Aesthetic Accommodations: As the structure and project site will be a destination in 
the future condition, and due to unknowns regarding the final aesthetics and artistic features 
to be included, preference is given to structural steel systems which can more easily 
accommodate complex framing needs. 

Roadway Design: The roadway improvements were evaluated as to accommodate the considered 
structure alternatives, existing site, and to meet the vertical clearance over West Dorothy Lane. 
Supplemental exhibits for each alternative are presented in Appendix F. 

• Profile Modification: Preference will be given to alternatives that minimize the required 
roadway profile modifications. 

• Roadway Impacts: Project construction limits and impacts that minimize the total amount of 
work to be performed will be given preference. 

• Longitudinal Slope: Increased longitudinal roadway slope will decrease user comfort due to 
the ‘steepness’ of the new structure. Flatter longitudinal slopes in the final condition are 
preferred. 
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Construction Cost Containment: Minimizing construction costs for the complete project is a critical 
factor when assessing the various alternatives (i.e. structures and roadway). Costs opinions for 
structure and roadway alternatives are presented in Appendix C. 

Maintenance of Traffic (MOT): The MOT scheme chosen will be the same for all proposed structure 
alternatives and is not a critical item for selection, as outlined in Section 8.0.  

Right of Way Requirements: Permanent right of way impacts are not anticipated with any of the 
considered bridge alternatives; however, temporary work agreements will be required to 
accommodate foundation excavation limits. Refer to Section 7.0 and Appendix I for additional 
details and a Preliminary ROW Exhibit. 

Utility Impacts: Impacts to existing utilities at the project site will be the same for all considered 
alternatives. Impacts to nearby storm, water, and gas facilities are anticipated based on the 
preliminary assessment. Efforts will be made to minimize or eliminate impacts where possible as the 
design is advanced, as outlined in Section 5.0. Utility owner correspondence has been initiated as 
part of the Feasibility Study preparation, as outlined in Appendix G, and will continue through all 
phases of design. 

Environmental Analysis: Due to the scope of work and project location, no sensitive environmental 
red flags are identified; however, it should be noted that potential historic parcels exist to the north 
of the project site and encroachment within their respective right of way may require additional 
efforts. Impacts for all considered alternatives is the same and no differentiation exists.  
 
10.0 COMPARISON OF ALTERNATIVES 
All of the structural alternatives considered for the replacement of the existing Ridgeway Road 
bridge over West Dorothy Lane provide an improved condition with a long service life, and achieve 
the 15’-6” required vertical clearance. Alternative 1A requires the least amount of roadway 
modification due its shallow (40”) superstructure depth. Alternative 1B and 2A provide median 
profiles raises; while Alternative 1C and 2B require approximately 27” of profile adjustments over 
the existing condition.  
 
Structure costs and overall project costs are similar with the percent differences being less than 10 % 
for all considered alternatives. Steel girder Alternative 1A is the most costly with the remaining steel 
alternatives being a higher cost when compared to the matching superstructure depth concrete 
beam alternative. Initial construction and long-term costs for each structure alternative is presented 
in Appendix C. 
 

Note: Project conditions associated with MOT, Right of Way, Utility Impacts, or Environmental were 
included in the recommendation of the preferred alternative, as each alternative is similarly and 
minimally impacted.  

 
Please reference the alternatives matrix provided on the following page for a graphical summary 
of the various alternatives and associated benefits/costs. 
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11.0 CONCLUSION 
Structure Alternative 1B provides an acceptable industry cost for the replacement bridge.  The 
solution will replace the deficient existing three-span non-composite box beam bridge with a single 
span composite superstructure facilitating 5 – 37.25” Deep (Grade 50W) plate girders; founded 
on semi-integral full-height abutments with spread footing foundations. The abutment configuration 
will limit impacts to adjacent properties and will not require property acquisition, although 
temporary easements will be required during construction. The vertical clearance increases 
approximately 1.1 feet over West Dorothy Lane, achieving the 15’-6” minimum required. Profile 
modifications to Ridgeway Road are limited, allowing for a less “steep bridge” further reducing 
costs and improving user comfort. Alternative 1B has been determined to be the preferred 
alternative and is recommended to be advanced into the detail design phase of the project. 
 
12.0 NEXT STEPS 
The Feasibility Study will be evaluated by the City of Kettering and ODOT District 7, with follow 
up coordination and finalization of the study completed by the Design Team. The preferred structure 
type will be approved by the City of Kettering and ODOT District 7 and advanced through detail 
design.  
 
Prior to development of final right of way and final environmental clearance, a public involvement 
meeting will be held to allow for public input and to be used to help develop the final aesthetic 
and artistic components on the structure. It is anticipated that the public involvement meeting will be 
held in March/April of 2019. A draft version of the public involvement meeting notice has been 
included in Appendix H. 
 
The schedule for the remaining milestone dates are provided below. 
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APPENDIX A: 
 

MOT-RDGWY-0136 Existing Bridge Plans and 2019 EV Load Rating Documents 
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APPENDIX B: 
 

MOT-RDGWY-0137 Structure Alternative Exhibits 
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6

N

HORIZONTAL CURVE DATA

CURVE NO 1

| RIDGEWAY RD

CURVE NO 2

| RIDGEWAY RD

CURVE NO 1

| WAYSIDE COURT

R
I
D

G
E

W
A

Y
 
R

O
A

D
 

O
V

E
R
 

W
E
S

T
 

D
O

R
O

T
H

Y
 
L

A
N

E

BOX BEAM SUPERSTRUCTURE SUPPORTED ON 

REINFORCED CONCRETE STUB ABUTMENTS AND 

CAP AND COLUMN PIERS

37'-0"`, 101'-0"`, 37'-0"` C/C BEARINGS

2'-7"` SAFETY CURB (EAST) 

HS15

AS-1-54 (20'-0"` LONG)

TANGENT

‰" PER FOOT

5763096

1965

SINGLE SPAN STEEL PLATE GIRDER (GRADE 50W) WITH

COMPOSITE REINFORCED CONCRETE DECK SUPERSTRUCTURE

SUPPORTED ON REINFORCED CONCRETE WALL TYPE 

SEMI-INTEGRAL ABUTMENTS

SPAN: 114'-0" C/C BEARINGS

5'-0" SIDEWALK (EAST)

26'-0" TOE/TOE CURB, 8'-0" SIDEWALK (WEST),

33°00'00" RF

(AS-1-15 AND AS-2-15)

30'-0" LONG (SOUTH), 40'-0" LONG (NORTH)

TANGENT

0.016

39°42'16.57" N

84°10'37.53" W
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O
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M
O

T
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R
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G
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Y
-
0
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M
O

T
 

R
I
D

G
E

W
A

Y

R
O

A
D
 

B
R
I
D

G
E

 

2017 ADT = 928

DESIGN TRAFFIC

26'-6"` TOE/TOE CURB, 5'-7"` SIDEWALK (WEST) 

36°48'30"` RF

DISPOSITION: TO BE REPLACED

REHABILITATION: 2005

FT/FT, NORMAL

LOADING:  HL-93 WITH 60 PSF FWS

THREE SPAN PRESTRESSED REINFORCED NON-COMPOSITE

- EX TREE TO BE REMOVED

*   - DISPOSITION TO BE DETERMINED

´´ - EX BRIDGE (TBR) 

15'-6"` (FORWARD ABUTMENT) 

17'-7•"` (REAR ABUTMENT)

MINIMUM HORIZONTAL CLEARANCE =´ -

S
I
T

E
 

P
L

A
N
 
-
 

A
L

T
E

R
N

A
T
I
V

E
 

1
A
,
 
1

B
,
 
1

C

ALTERNATIVE 1C - 15'-10•" PROVIDED

ALTERNATIVE 1B - 15'-11" PROVIDED

ALTERNATIVE 1A - 15'-11•" PROVIDED

MINIMUM VERTICAL CLEARANCE 15'-6" REQUIRED:2.

SLOPES SHALL CONFORM TO PLAN CROSS SECTIONS.

EARTHWORK LIMITS SHOWN ARE APPROXIMATE.  ACTUAL 1.
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.
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.
0
8

10
2
0
.
13

¬

R = 100.00'

T = 42.52'

L = 80.41'

E = 8.66'

C = 78.26'

¬

R = 2,203.87'

T = 145.89'

L = 291.36'

E = 4.82'

C = 291.15'

P.I. STA 11+38.25

¬

R = 7,473.42'

T = 57.86'

L = 115.72'

E = 0.22'

C = 115.72'

8 9 10 11

0

1

1060

1000

1020

1040

980

EX GROUND LINE

GRADE

PROFILE

PROP

GRADE

PROFILE

PROP

PROFILE ALONG CENTERLINE CONSTRUCTION RIDGEWAY ROAD

1060

1000

1020

1040

980

ABUTMENT 

| REAR 

+4.21 % +1.35 % +1.35 % +1.53 %

+4.21 %+3.05 %

| FORWARD ABUTMENT 

S
T

A
 
10

+
5
5
.
3
2

A
P

P
R

O
A

C
H
 
S

L
A

B

B
E

G
I
N

S
T

A
 
9
+
3
8
.
9
3

A
P

P
R

O
A

C
H
 
S

L
A

B

E
N

D

ELEV 1002.00
ELEV 999.00

(TBR)

EX BRIDGE 

ELEV = 1020.90

P.V.I. STA 8+50.42

ELEV = 1029.58

P.V.I. STA 11+45.00

P
T
 
S

T
A
 
8
+
4
7
.
15

0+00.00

PC STA

10
+
8
0
.
3
9

P
C
 
S

T
A

11
+
9
6
.
11

P
T
 
S

T
A

0
+
8
0
.4

1

P
T
 S

T
A
 

STA 9+40.13 

| REAR ABUT

SKEW (
TYP)33°

0'0
"

STA 10+55.32

APPROACH SLAB

BEGIN

STA 10+54.13

| FORWARD ABUT

ROAD

RIDGEWAY 

F
/

F
 
C

U
R

B

2
6
'-

0
"

S
I
D

E
W

A
L

K

8
'-

0
"

S
I
D

E
W

A
L

K

5
'-

0
"

(T
Y

P
)

P
A

R
A

P
E

T
 

1'
-
4
"

C
O

U
R
T

W
A
Y
S
ID

E
 

RIDGEWAY ROAD

| CONSTRUCTION 

L
A

N
E

D
O

R
O

T
H

Y
 

W
E
S
T

C
O

N
C
 W

A
LK

4'
-0

"̀
 E

X
 

EX SAN MH (TYP)

(SEE NOTE 2)

CLEARANCE

MIN VERTICAL

B-001-018

B-002-018

= 
54
'-
0"̀

AND 
1 

LANE 
@ 

10
'-
0"̀

4 
LANES

 @
 1
1'-

0"̀

´

´

´
´

GRADE

PROFILE

ALONG

EX ELEV 

GRADE

PROFILE

ALONG

EX ELEV 

PROP GRADE

2:1

2:1

2:1

2:1

4
1'
-
8
" 

O
U

T
/

O
U

T

EX 8" SAN (TYP)*

(TYP)

EX CB 

CLEARANCE

VERTICAL 

OF MINIMUM

POINT 

ABANDONED)

(PREVIOUSLY 

EX WATER

LANE

DOROTHY 

| WEST 

PIPELINE (TO REMAIN, TYP))

EX 12" HIGH PRESSURE STEEL GAS 

W
A
L
K

5
'-
0
"

P
R
O
P

STA 9+38.93

SLAB

APPROACH 

END

EX TELECOM (DND)

PAVEMENT (DND)

EX DOROTHY LANE 

EX SAN 

DND)

(TYP OF 2, 

EX FO 

(DND)

EX TELECOM 

(DND)

EX GAS

(DND)

EX SAN

(DND, TYP OF 4)

EX TELECOM 

PLAN

P.I. STA 7+01.68 P.I. STA 0+42.52

´
´

C
O

N
C
 W

A
L
K

3
'-
9
"̀
 E

X
 

WAYSIDE COURT

| CONSTRUCTION 

(TYP, DND)

EX FO 

(DND)

OVERHEAD 

EX ELECTRIC

EX CURB (TYP)

EX TELECOM (DND, TYP)

EX 10" WATER (TYP)*

(DND, TYP)

STEEL GAS PIPELINE

EX 12" HIGH PRESSURE 

EX 6" GAS LINE*

EX 3" GAS LINE*

(TBR)

EX FO

(TYP)

EX TELECOM*

EX SANITARY*

EX ELECTRIC (DND)
(DND)

EX FO 

(DND)

EX TELECOM

= 
26
'-
10
•
"

@
 1
3
'-
5
"

2 
L
A
N
E
S
 

=
 
2
6
'-

2
"̀

@
 
13
'-

1"̀

2
 
L

A
N

E
S
 

(TBRR)

EX/PROP STM AND CB

PROP CURB RAMP (TYP)

+50 10+00 +50 11+00 +509+008+00 +50 12+00

ELEV = 1027.83, 75.00' VC

P.V.I. STA 10+15.00

EXP
EXP

BRIDGE LIMITS = 116.39'
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A
M
 
 
 
c
s
c
h
r
a
d
e
r

2

2
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0
1/

16
/
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SUPERSTRUCTURE DEPTH

ITEM

T
B

D

BRIDGE DEPTH

1B

ALT

1A

ALT

1C

ALT
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R
I
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R
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P
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T
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A
L

T
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R
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A
T
I
V

E
 
1A
,
 
1B
,
 

&
 
1C

(TYP) (SEE NOTE 1)

2" REVEAL

FORMLINER

TO TOP OF TOP FLANGE)

HAUNCH (BOTTOM OF SLAB

FLANGE (INCH)

TO BOTTOM OF BOTTOM

TOP OF WEARING SURFACE

8.50"

29.50"

40.00"

3.33'
FLANGE (FEET)

TO BOTTOM OF BOTTOM

TOP OF WEARING SURFACE

2.00"

8.50"

37.25"

47.75"

3.98'

8.50"

49.25"

59.75"

4.98'

2 LANES @ 13'-0" = 26'-0"

2 LANES @ 13'-0" = 26'-0" 

2 LANES @ 13'-0" = 26'-0"

0.016 0.016

0.0160.016

0.0160.016

2"

2"

2"2"

2"

2"

2'-4" 2'-4"

2'-10"2'-10"

2'-10"2'-10"

(GRADE 50W)

PLATE GIRDER

29.25" DEEP

PROPOSED

(GRADE 50W)

PLATE GIRDER

37.25" DEEP

PROPOSED

(GRADE 50W)

PLATE GIRDER

49.25" DEEP

PROPOSED

4 SPA @ 9'-0" = 36'-0"  

6 SPA @ 6'-2" = 37'-0"

4 SPA @ 9'-0" = 36'-0"  

(T
Y

P
)

2
'-

8
"

(T
Y

P
)

2
'-

8
"

(T
Y

P
)

2
'-

8
"

8'-0" SIDEWALK SIDEWALK

5'-0" 

6"

6"

(TYP) (SEE NOTE 1)

2" REVEAL

FORMLINER

6"

(TYP) (SEE NOTE 1)

2" REVEAL

FORMLINER

TYPICAL TRANSVERSE SECTION - ALTERNATIVE 1A

TYPICAL TRANSVERSE SECTION - ALTERNATIVE 1B

TYPICAL TRANSVERSE SECTION - ALTERNATIVE 1C

8'-0" SIDEWALK SIDEWALK

5'-0" 

8'-0" SIDEWALK SIDEWALK

5'-0" 

2.00" 2.00"

0.020.02

13'-0"13'-0"

AND PROFILE GRADE

PROP CROWN 

STEEL GIRDER

CJ (TYP)

LEVEL CJ (TYP)

0.02 0.02

0.02 0.02

13'-0"13'-0"

13'-0"13'-0"

WEARING SURFACE

MONOLITHIC

INCLUDING 1" 

CONCRETE DECK 

8•" REINFORCED 

8
" 
(T

Y
P
)

8
" 
(T

Y
P
)

8
" 
(T

Y
P
)

WEARING SURFACE

MONOLITHIC

INCLUDING 1" 

CONCRETE DECK 

8•" REINFORCED 

RIDGEWAY RD

| CONST

WEARING SURFACE

MONOLITHIC

DECK INCLUDING 1" 

CONCRETE

8•" REINFORCED 

AND PROFILE GRADE

PROP CROWN

AND PROFILE GRADE

PROP CROWN

LEVEL CJ (TYP)

LEVEL CJ (TYP)

CJ (TYP)

CJ (TYP)

WEARING SURFACE

SLAB INCLUDING

RIDGEWAY RD

| CONST

RIDGEWAY RD

| CONST
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L
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(SEE NOTE 1)

FENCE (TYP)

PROTECTION 

VANDAL

(SEE NOTE 1)

FENCE (TYP)

PROTECTION 

VANDAL

(SEE NOTE 1)

FENCE (TYP)

PROTECTION 

VANDAL

NOTES

BE DETERMINED IN DETAILED DESIGN.

STUDY. SPECIFIC STYLE, DESIGN, AND LOCATIONS WILL 

DESIGN AND LIMITS SHOWN FOR STRUCTURE TYPE 

STANDARD FORMLINER AND VANDAL PROTECTION FENCE 1.

LIMITS

APPROACH SLAB 

BRIDGE LIMITS

16'-0"

GEOTEXTILE FABRIC

BACKFILL WITH

2'-0" POROUS

CJ

3'-0"

PLATE GIRDER (GRADE 50W)

PROPOSED 37.25" DEEP 

D
E

C
K
 
S

L
A

B

C
O

N
C

R
E

T
E

8
•

"

TYPICAL ABUTMENT SECTION

6"

1'-6"

PCPP

PROP 6" 

10'-0"

CJ (TYP)

M
I
N

6
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O
F
 

CPP (WEEPHOLE)

4" NON-PERF

PROP WALK

BEARING

| ABUTMENT

3
'-

0
"

BEARING

ELASTOMERIC 

S
L

A
B

A
P

P
R

O
A

C
H

1'
-
5
" 

1'-0"

3'-0"

BR-2-15, TYP)

(MODIFIED 

1'-4" PARAPET

BR-2-15, TYP)

(MODIFIED 

1'-4" PARAPET

BR-2-15, TYP)

(MODIFIED 

1'-4" PARAPET

PAINTING (TYP)

FASCIA BEAM 

LIMITS OF 

PAINTING (TYP)

FASCIA BEAM 

LIMITS OF 

BEAM PAINTING (TYP)

LIMITS OF FASCIA 

GROOVE (TYP)

ROUND DRIP 

1" DIA HALF 

41'-8" OUT/OUT

41'-8" OUT/OUT

41'-8" OUT/OUT

(SEE NOTE 1)

FORMLINER 2" REVEAL 

3"

GROOVE (TYP)

ROUND DRIP 

1" DIA HALF 

3"

GROOVE (TYP)

ROUND DRIP 

1" DIA HALF 

3"

(FORWARD ABUT)

ELEV 1002.00

(REAR ABUT)

ELEV 999.00

5
'-

0
" 

M
I
N
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BORING LOCATION

NOTES

LEGEND

EXISTING STRUCTURE

PROPOSED STRUCTURE

TYPE:

SKEW:

APPROACH SLABS:

ALIGNMENT:

CROWN:

ROADWAY:

COORDINATES:  LATITUDE

                LONGITUDE

SUPPORTED ON REINFORCED CONCRETE WALL TYPE 

SEMI-INTEGRAL ABUTMENTS

SPAN: 116'-0" C/C BEARINGS

5'-0" SIDEWALK (EAST)

26'-0" TOE/TOE CURB, 8'-0" SIDEWALK (WEST),

33°00'00" RF

(AS-1-15 AND AS-2-15)

30'-0" LONG (SOUTH), 38'-0" LONG (NORTH)

TANGENT

0.016

39°42'16.57" N

84°10'37.53" W

2017 ADT = 928

HORIZONTAL CURVE DATA

CURVE NO 1

| RIDGEWAY RD

CURVE NO 2

| RIDGEWAY RD

CURVE NO 1

| WAYSIDE COURT

ALTERNATIVE 2B - 15'-10‚" PROVIDED

ALTERNATIVE 2A - 15'-10‚" PROVIDED

MINIMUM VERTICAL CLEARANCE 15'-6" REQUIRED:2.

SLOPES SHALL CONFORM TO PLAN CROSS SECTIONS.

EARTHWORK LIMITS SHOWN ARE APPROXIMATE.  ACTUAL 1.

N

DESIGN TRAFFIC
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I
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L
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E

R
N

A
T
I
V

E
 

2
A
 

&
 

2
B

TYPE:

SPANS:

LOADING:

SKEW:

APPROACH SLABS:

ALIGNMENT:

CROWN:

STRUCTURAL FILE NUMBER:

DATE BUILT:

ROADWAY:

BOX BEAM SUPERSTRUCTURE SUPPORTED ON 

REINFORCED CONCRETE STUB ABUTMENTS AND 

CAP AND COLUMN PIERS

37'-0"`, 101'-0"`, 37'-0"` C/C BEARINGS

2'-7"` SAFETY CURB (EAST) 

HS15

AS-1-54 (20'-0"` LONG)

TANGENT

‰" PER FOOT

5763096

1965

26'-6"` TOE/TOE CURB, 5'-7"` SIDEWALK (WEST) 

36°48'30"` RF

DISPOSITION: TO BE REPLACED

REHABILITATION: 2005

FT/FT, NORMAL
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APPENDIX C: 
 

Preliminary Initial and Life-Cycle Cost Opinion 



ITEM ITEM EXT. DESCRIPTION UNIT UNIT COST QTY TOTAL COST UNIT COST QTY TOTAL COST UNIT COST QTY TOTAL COST UNIT COST QTY TOTAL COST UNIT COST QTY TOTAL COST

202 11003 Structure Removed, Over 20 Foot Span, As Per Plan LS - LS 167,000$       LS 167,000$       LS 167,000$       LS 167,000$       LS 167,000$       

503 21300 Unclassified Excavation LS - LS 57,000$         - LS 57,000$         - LS 57,000$         - LS 57,000$         - LS 57,000$         

509 10000 Epoxy Coated Reinforcing Steel LB 1.05$              157,515 165,391$       1.05$              159,690 167,675$       1.05$              163,290 171,455$       1.05$              176,220 185,031$       1.05$              177,930 186,827$       

511 34446 Class QC2 Concrete with QC/QA, Bridge Deck CY 775.00$         229                 177,475$       775.00$         234                 181,350$       775.00$         244                 189,100$       760.00$         302                 229,520$       760.00$         308                 234,080$       

511 44112 Class QC1 Concrete with QC/QA, Abutment not Including Footing CY 550.00$         402                 221,100$       550.00$         408                 224,400$       550.00$         414                 227,700$       550.00$         210                 115,500$       550.00$         210                 115,500$       

511 45602 Class QC4 Mass Concrete, Substructure with QC/QA CY - - - - - - - - - 575.00$         362                 208,150$       575.00$         362                 208,150$       

511 46512 Class QC1 Concrete with QC/QA, Footing CY 375.00$         336                 126,000$       375.00$         336                 126,000$       375.00$         336                 126,000$       375.00$         348                 130,500$       375.00$         348                 130,500$       

513 10280 Structural Steel Members, Level 4 LB 2.05$              320,000 656,000$       2.25$              225,500 507,375$       2.40$              178,900 429,360$       - - - - - -

514 00060 Field Painting Structural Steel, Intermediate Coat SF 6.90$              1,929 13,310$         6.90$              2,076 14,324$         6.90$              2,304 15,898$         - - - - - -

514 00066 Field Painting Structural Steel, Finish Coat SF 5.33$              1,929 10,282$         5.33$              2,076 11,065$         5.33$              2,304 12,287$         - - - - - -

515 15080 Draped Strand Prestressed Concrete Bridge I-Beam Members, Level 3, Type WF42-49 Each - - - - - - - - - 47,600.00$    7 333,200$       - - -

515 15090 Draped Strand Prestressed Concrete Bridge I-Beam Members, Level 3, Type WF48-49 Each - - - - - - - - - - - - 49,500.00$    6 297,000$       

515 20000 Intermediate Diaphragms Each - - - - - - - - - 2,000.00$      18 36,000$         2,100.00$      15 31,500$         

516 44201 Elastomeric Bearing with Internal Laminates and Load Plate (Neoprene), As Per Plan EACH 1,200.00$      14 16,800$         1,200.00$      10 12,000$         1,200.00$      10 12,000$         1,400.00$      14 19,600$         1,400.00$      12 16,800$         

517 76300 Railing, Misc.: Concrete Parapet FT 250.00$         377 94,250$         250.00$         377 94,250$         250.00$         377 94,250$         250.00$         382 95,500$         250.00$         382 95,500$         

526 30011 Reinforced Concrete Approach Slabs with QC/QA (T=17"), As Per Plan SY 275.00$         332 91,300$         275.00$         332 91,300$         275.00$         332 91,300$         260.00$         323 83,980$         260.00$         323 83,980$         

607 39900 Vandal Protection Fence, 6' Straight, Coated Fabric FT 75.00$           233 17,459$         75.00$           233 17,459$         75.00$           233 17,459$         75.00$           242 18,174$         75.00$           242 18,174$         

Roadway Costs (See Note 2) LS - LS 100,000$       LS 180,000$       LS 190,000$       LS 190,000$       LS 190,000$       

Maintenance of Traffic/Traffic Control/Street Lighting LS - LS 33,000$         LS 33,000$         LS 33,000$         LS 33,000$         LS 33,000$         

Incidentals LS - LS 125,000$       LS 125,000$       LS 125,000$       LS 125,000$       LS 125,000$       

INITIAL SUB-TOTAL 2,071,366$    2,009,197$    1,958,808$    2,027,155$    1,990,011$    

INFLATION TO JULY 1, 2021 = 8.2% 169,852$       164,754$       160,622$       166,227$       163,181$       

Notes:

1. Unit costs are from the ODOT Estimator software, previous project bid history, 20%  CONTINGENCY 389,273$       376,839$       366,762$       380,431$       373,002$       

    and coordination with the Office of Estimating and material manufacturers.

2. Roadway cost includes: embankment, sidewalk, pavement, and drainage. GRAND TOTAL 2,630,491$    2,550,791$    2,486,192$    2,573,813$    2,526,193$    

3. Not included in this cost estimate are Landscaping, Right of Way,

     private utility relocations, and advanced aesthetics LIFE CYCLE COST 3,544,000$    3,403,000$    3,337,000$    3,309,000$    3,252,000$    

(See Later Spreadsheets)

Alt 1A:  7 - 29.5" Deep Steel 

(50W) Plate Girders

Alt 1B: 5 - 37.25" Deep Steel 

(50W) Plate Girders

Alt 1C: - 5 - 49.25" Deep Steel

(50W) Plate Girders

Alt 2A: 7 - WF42-49 

Concrete I-Beams

STRUCTURE CONSTRUCTION COST ESTIMATE COMPARISON: MOT-RDGWY-0137
MOT-Ridgeway Road Bridge (PID 108706)  - Structure Type Study  -  January 16, 2019

Alt 2B: 7 - WF48-49 

Concrete I-Beams



Discount Rate = 1.60%

Event Period PWF 2019 Cost 2021 Cost PWF Cost

Initial Construction Cost 0 1.000 2,460,639$             2,662,412$             2,662,412$             

20 0.728 68,163$                   73,753$                   53,691$                   

25 0.672 23,592$                   25,526$                   17,165$                   

35 0.574 68,163$                   73,753$                   42,315$                   

50 0.452 790,893$                 855,747$                 386,954$                 

70 0.329 68,163$                   73,753$                   24,278$                   

75 0.304 168,345$                 182,150$                 55,386$                   

85 0.259 68,163$                   73,753$                   19,134$                   

Superstructure Replacement 100 0.204 1,278,778$             1,383,638$             282,912$                 

Life Cycle Cost (Rounded) = 3,544,000$             

Discount Rate = 1.60%

Event Period PWF 2019 Cost 2021 Cost PWF Cost

Initial Construction Cost 0 1.000 2,386,037$             2,581,692$             2,581,692$             

20 0.728 68,163$                   73,753$                   53,691$                   

25 0.672 25,389$                   27,471$                   18,473$                   

35 0.574 68,163$                   73,753$                   42,315$                   

50 0.452 753,923$                 815,745$                 368,866$                 

70 0.329 68,163$                   73,753$                   24,278$                   

75 0.304 134,790$                 145,842$                 44,346$                   

85 0.259 68,163$                   73,753$                   19,134$                   

Superstructure Replacement 100 0.204 1,132,522$             1,225,389$             250,555$                 

Life Cycle Cost (Rounded) = 3,403,000$             

Discount Rate = 1.60%

Event Period PWF 2019 Cost 2021 Cost PWF Cost

Initial Construction Cost 0 1.000 2,325,569$             2,516,266$             2,516,266$             

20 0.728 68,163$                   73,753$                   53,691$                   

25 0.672 28,185$                   30,496$                   20,507$                   

35 0.574 68,163$                   73,753$                   42,315$                   

50 0.452 769,203$                 832,277$                 376,342$                 

70 0.329 68,163$                   73,753$                   24,278$                   

75 0.304 146,463$                 158,473$                 48,187$                   

85 0.259 68,163$                   73,753$                   19,134$                   

Superstructure Replacement 100 0.204 1,068,045$             1,155,625$             236,290$                 

Life Cycle Cost (Rounded) = 3,337,000$             

Discount Rate = 1.60%

Event Period PWF 2019 Cost 2021 Cost PWF Cost

Initial Construction Cost 0 1.000 2,407,586$             2,605,008$             2,605,008$             

20 0.728 74,573$                   80,688$                   58,740$                   

35 0.574 74,573$                   80,688$                   46,294$                   

50 0.452 654,164$                 707,806$                 320,058$                 

70 0.329 74,573$                   80,688$                   26,561$                   

85 0.259 74,573$                   80,688$                   20,934$                   

Superstructure Replacement 100 0.204 1,045,635$             1,131,377$             231,332$                 

Life Cycle Cost (Rounded) = 3,309,000$             

Discount Rate = 1.60%

Event Period PWF 2019 Cost 2021 Cost PWF Cost

Initial Construction Cost 0 1.000 2,363,013$             2,556,780$             2,556,780$             

20 0.728 74,761$                   80,892$                   58,889$                   

35 0.574 74,761$                   80,892$                   46,411$                   

50 0.452 653,003$                 706,549$                 319,490$                 

70 0.329 74,761$                   80,892$                   26,628$                   

85 0.259 74,761$                   80,892$                   20,986$                   

Superstructure Replacement 100 0.204 1,008,491$             1,091,187$             223,115$                 

Life Cycle Cost (Rounded) = 3,252,000$             

Structural Steel Painting/Repairs**

Seal Deck, Patch Deck, and Overlay

* Painting Fascia Beams   ** Assume Grade 50W steel beams require painting at Years 50 and 75

Structural Steel Painting/Repairs**

Seal Deck, Patch Deck, and Overlay

 Alt 1C: - 5 - 49.25" Deep Steel(50W) Plate Girders

Structural Steel Painting/Repairs*

 Alt 1A:  7 - 29.5" Deep Steel (50W) Plate Girders

Seal Deck, Patch Deck, and Overlay

Seal Deck, Patch Deck, and Overlay

Seal Deck, Patch Deck, and Overlay

Seal Deck, Patch Deck, and Overlay

LIFE CYCLE COST ANALYSIS: MOT-RDGWY-0137
MOT-Ridgeway Road Bridge (PID 108706)  - Structure Type Study  -  January 16, 2019

* Painting Fascia Beams   ** Assume Grade 50W steel beams require painting at Years 50 and 75

 Alt 1B: 5 - 37.25" Deep Steel (50W) Plate Girders

Sealing, Deck Replacement, Approach Slab 

Replacement, and Structural Steel Painting**

Structural Steel Painting/Repairs**

Seal Deck, Patch Deck, and Overlay

Seal Deck, Patch Deck, and Overlay

Sealing, Deck Replacement, Approach Slab 

Replacement, and Structural Steel Painting**

Seal Deck, Patch Deck, and Overlay

Seal Deck, Patch Deck, and Overlay

* Painting Fascia Beams   ** Assume Grade 50W steel beams require painting at Years 50 and 75

Seal Deck, Patch Deck, and Overlay

 Alt 2A: 7 - WF42-49 Concrete I-Beams

 Alt 2B: 7 - WF48-49 Concrete I-Beams

Structural Steel Painting/Repairs*

Seal Deck, Patch Deck, and Overlay

Sealing, Deck Replacement, Approach Slab 

Replacement, and Structural Steel Painting**

Seal Deck, Patch Deck, and Overlay

Structural Steel Painting/Repairs*

Seal Deck, Patch Deck, and Overlay

Seal Deck, Patch Deck, and Overlay

Seal Deck, Patch Deck, and Overlay

Seal Deck, Patch Deck, and Overlay

Sealing, Deck Replacement, Approach Slab 

Replacement

Seal Deck, Patch Deck, and Overlay

Seal Deck, Patch Deck, and Overlay

Sealing, Deck Replacement, Approach Slab 

Replacement

Seal Deck, Patch Deck, and Overlay
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Dear Mr. Schrader:

Terracon Consultants, Inc. (Terracon) has completed the structure foundation exploration for the
above referenced project. This study was performed in general accordance with our proposal
number PN4185275 dated July 30, 2018 which was authorized by EMH&T, Inc. (EMH&T) via a
Task Order number 600 dated October 22, 2018.

This report presents the findings of our subsurface exploration and the results of our foundation
analyses performed for the proposed replacement of the existing Ridgeway Road bridge located in
Kettering, Ohio.
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EXECUTIVE SUMMARY

This report presents the findings of the structure foundation exploration performed for the
proposed replacement of the existing bridge located along Ridgeway Road over West Dorothy Lane
in Kettering, Ohio. We understand that two structure types including a single span concrete beam
bridge, and a single span steel beam bridge will be studied as main superstructure alternatives
proposed for this project. The superstructure of both alternatives will be supported on concrete wall
type abutments. The new structure will maintain the existing horizontal and vertical alignments. The
proposed replacement structure is anticipated to include new foundation elements, abutments
and deck.

A total of two (2) borings were performed for this geotechnical exploration identified as Borings
B-001-0-18 and B-002-0-18. Boring B-001-0-18 encountered approximately 3 inches of topsoil at
the ground surface. Boring B-002-0-18 encountered a pavement section consisting of 4.5 inches
of asphalt concrete underlain by fill to a depth of approximately 3.5 feet. The fill materials
consisted of medium dense granular soils described as gravel with sand (A-1-b).

Beneath the topsoil, pavement, and fill, the natural materials in the borings typically consisted of
medium dense to very dense granular soils including gravel with sand, gravel, coarse and fine
sand, gravel with sand, silt, and clay, sandy silt, and gravel with sand and silt (A-1-b, A-1-a, A-3a,
A-2-6, A-2-4, A-4a), and a thin layer of stiff cohesive soils described as silty clay (A6-b). Bedrock
was not encountered within the borings to the depths explored.

Groundwater was encountered during drilling of borings B-001-0-18, and B-002-0-18 at depths of
approximately 48.0 and 18.5 feet below the existing ground surface, respectively, corresponding
to elevations about 956 and 1009.5 feet. In addition, groundwater had been encountered during
drilling (1963) in the historic Boring #1 at elevation of approximately 998 feet. Groundwater was
not observed in the historic Borings #2, #3, and #4 to their termination depths, corresponding to
elevations approximately 974, 971, and 978 feet, respectively.

Based on the conditions encountered at the site, and the requirements outlined in Section 202.2.3
of ODOT Bridge Design Manual (BDM), it is recommended that shallow foundation system be
used for support of the proposed structure. Structural loading information was not available at the
time of this report. Using the available information, and considering the subsurface conditions
encountered at the boring locations, we recommend that the shallow foundations be designed for
a nominal bearing resistance of 24,000 psf with a resistance factor of ɸb = 0.45, corresponding to
a factored bearing resistance of 10,800 psf. This nominal bearing resistance assumes a minimum
embedment depth of 5 feet.

This summary should be used in conjunction with the entire report for design purposes. It should
be recognized that details were not included or fully developed in this section, and the report must
be read in its entirety for a comprehensive understanding of the items contained herein. The
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section titled GENERAL COMMENTS should be read for an understanding of the report
limitations.



Geotechnical Engineering Report
Ridgeway Road Bridge Replacement ■ Kettering, Ohio
January 15, 2019 ■ Terracon Project No. N4185275

Responsive ■ Resourceful ■ Reliable 3

STRUCTURE FOUNDATION EXPLORATION REPORT
RIDGEWAY ROAD BRIDGE

(PID NO. 108706)
Terracon Project No. N4185275

January 15, 2019

1.0 INTRODUCTION

A structure foundation exploration has been completed for the proposed replacement of the existing
bridge located along Ridgeway Road over West Dorothy Lane in Kettering, Ohio. The existing
structure is a 3-span concrete beam bridge with a concrete deck supported on spread footings. The
bridge has a total length of approximately 176 feet and was originally designed in 1963.

We understand that two structure types including a single span concrete beam bridge, and a single
span steel beam bridge will be studied as main superstructure alternatives for this project. The
superstructure of both alternatives will be supported on concrete wall type abutments. The new
structure will maintain the existing horizontal and vertical alignments. The proposed replacement
structure is anticipated to include new foundation elements, abutments and deck.

As of this report’s preparation, the structural drawings and structural loading information of the new
bridge structure were not available. However, we have had the opportunity to discuss the project
with you, and to review the “Site Plan” prepared by EMH&T, dated January 16, 2019, the “Structure
Foundation Investigation” prepared by Bowser-Morner Testing Labs, dated November 11, 1963,
the “General Plan and Elevation” prepared by Ralph L. Woolpert Co., dated 1963, and the “Site
Plan” prepared by LJB Inc., dated August 2004. In addition, we have also reviewed the available
geologic and geotechnical information in our files for the general site vicinity.

1.1 Site Location and Description

ITEM DESCRIPTION

Location
The project site is located along Ridgeway Road over West Dorothy Lane
in Kettering, Ohio. The approximate coordinates of the site are 39.704491,
-84.177271.

Existing improvements
The existing structure is a 3-span concrete beam bridge with a concrete
deck supported on spread footings. The bridge has a total length of
approximately 176 feet and was originally designed in 1963.
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Existing topography

As of this report’s preparation, a topographic map was not available for the
project site. However, the information obtained from the GPS readings
taken during our site reconnaissance visit, and publically available maps
(Google Earth) indicated that the surface elevations of Ridgeway Road at
the north and south abutments are approximately 1028 and 1022 feet,
respectively. The surface elevations of West Dorothy Lane at the north and
south abutments are approximately 1005 and 1003 feet, respectively.

1.2 Project Description

ITEM DESCRIPTION
Site layout See Appendix C: Preliminary Site Layout

Proposed construction

As of this report’s preparation, the structural drawings and structural loading
information of the new bridge structure were not available. However, we
understand that two structure types including a single span concrete beam
bridge, and a single span steel beam bridge will be studied as main
superstructure alternatives for this project. The superstructure of both
alternatives will be supported on concrete wall type abutments. The new
structure will maintain the existing horizontal and vertical alignments. The
proposed replacement structure is anticipated to include new foundation
elements, abutments and deck.

Grading
A topographic map was not available at the time of this report. We
understand that the new structure will maintain the existing horizontal and
vertical alignments.

Should the proposed construction differ from the information and assumptions presented above,
we should be notified in order to review our recommendations and make modifications, if
necessary.

2.0 RECONNAISSANCE

The proposed site is located along Ridgeway Road over West Dorothy Lane in Kettering, Ohio. At
the time of our site reconnaissance visit on November 16, 2018, the existing Ridgeway Road was
observed to be a two-lane, asphalt paved roadway aligned in a north-to-south orientation,
traversing primarily residential properties. The existing West Dorothy Lane was observed to be a
four-lane, asphalt paved roadway aligned in a west-to-east orientation. Guardrails line both sides
of Ridgeway Road at the bridge structure. The overhead electric and telephone lines are located
at the south abutment paralleling Wayside Circuit. Several underground utilities were marked at
the south and north abutment areas. At the existing structure, surface drainage is directed into
the existing stormwater system.
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3.0 GENERAL GEOLOGY

The project site is located within the glaciated portion of the state. According to the Quaternary
Geology of Ohio map, the site is mapped in area of flat to undulating ground moraine, generally
consisting of silty loam glacial till of the Late Wisconsinan period. Original near-surface soils at the
site are from the Fox Silt Loam Soil Series described as stratified calcareous sandy outwash. These
soils formed in thin loess and in loamy alluvium or just in loamy alluvium overlying stratified
calcareous sandy outwash on outwash plains, stream terraces, valley trains, kames, and glacial
moraines.

Moraine soils are derived from a glacially formed accumulation of unconsolidated glacial debris
and can include cobbles and boulders dispersed within the typical silt, sand, and gravel matrix.
Cobbles and boulders within the granular strata are anticipated and should be considered in the
design plans.

Based on the Bedrock Geology Map of Ohio, bedrock at the site generally consists of interbedded
limestone, dolomite and shale of the Upper Ordovician period.

4.0 EXPLORATION

4.1 Field Exploration

A total of two (2) borings were performed on December 3, and December 4, 2018; designated as
B-001-0-18 and B-002-0-18. The borings were performed in general accordance with the most
recent Ohio Department of Transportation (ODOT) Specifications for Geotechnical Explorations
(SGE) Type E1 bridge borings. The approximate locations of the borings are illustrated on the
attached Boring Location Plan (Exhibit A-2), and summarized in the following table.

Boring
Number

Surface
Elevation 1

(Feet)
Latitude 1 Longitude 1 Boring Depth

 (feet)

B-001-0-18 1004 39.704491 -84.177271 50.0
B-002-0-18 1028 39.704904 -84.176898 70.0

1. The survey information was not available as of this report’s preparation. The
borings locations and elevations were obtained from the GPS readings taken
by Terracon during boring layout.

The boring locations were located in the field prior to drilling operations by Terracon personnel
using existing site features as references. The survey information was not available as of this
report’s preparation. Ground surface elevations and borings coordinates presented in the
preceding table, and on the boring logs presented in Appendix A, were obtained from the GPS
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readings taken during our site reconnaissance visit. The location and elevation information should
be considered accurate only to the degree implied by the means and methods used to define
them.

The borings were drilled with a track-mounted rotary drill rig utilizing a 3¼-inch I.D. continuous
flight hollow stem auger to advance the boreholes between sampling attempts. As requested, split-
barrel samples were obtained at the boring locations at 2.5-foot intervals in Borings B-001-0-18, and
B-002-0-18 to depths of approximately 20, and 40 feet below the existing ground surface,
respectively, and at 5-foot intervals thereafter to the boring termination depths.

In the split-barrel sampling procedure, the number of blows required to advance a standard 2-inch
O.D. split-barrel sampler the last 12 inches of the typical total 18-inch penetration by means of a
140-pound automatic hammer with a free fall of 30 inches, is the standard penetration resistance
value (SPT-N). This value is corrected to an equivalent (60 percent) energy ratio (N60) utilizing the
hammer efficiency energy ratio.

In the field, the samples recovered at the boring locations were examined and field logs were
prepared indicating the conditions encountered at each location. Representative portions of
samples obtained during the field exploration were preserved in sealable glass jars and delivered
to our laboratory for additional examination and testing.

Following the completion of drilling, the boreholes were sealed with a cement-bentonite grout.
Where borings penetrated the existing pavement surface, the roadway surface was repaired using
cold mixed asphalt patch.

4.2 Laboratory Testing Program

As part of the testing program, all samples were examined in the laboratory by a geologist and a
geotechnical engineer. Soil samples were classified in general accordance with ODOT SGE
Section 600 Laboratory Testing based on the texture and plasticity of the soils.

Visual soil classification was performed on all recovered soil samples. Atterberg limits, moisture
content, and grain size analysis testing were performed on selected soil samples to obtain
accurate information. The results of lab testing are shown on the boring logs and presented in the
appendix of this report.

5.0 FINDINGS

Boring logs have been prepared based on the information obtained from the field logs prepared
at the time of drilling, the visual examination performed in the laboratory, and the laboratory testing
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results. Soil classification was performed in general accordance with the current ODOT SGE. The
following sections summarize the subsurface conditions encountered at the boring locations.

5.1 Soil Conditions

Boring B-001-0-18 encountered approximately 3 inches of topsoil at the ground surface. Boring
B-002-0-18 was performed within the existing drive lanes of Ridgeway Road and encountered a
pavement section consisting of 4.5 inches of asphalt concrete. Boring B-002-0-18 encountered
fill to a depth of approximately 3.5 feet. The fill materials consisted of medium dense granular
soils described as gravel with sand (A-1-b).

Beneath the topsoil, pavement, and fill, the natural materials in the borings typically consisted of
medium dense to very dense granular soils including gravel with sand, gravel, coarse and fine
sand, gravel with sand, silt, and clay, sandy silt, and gravel with sand and silt (A-1-b, A-1-a, A-3a,
A-2-6, A-2-4, A-4a), and a thin layer of stiff cohesive soils described as silty clay (A6-b).

5.2 Bedrock

Bedrock was not encountered in the borings to the depths explored.

5.3 Groundwater

Groundwater was encountered during drilling of borings B-001-0-18, and B-002-0-18 at depths of
approximately 48.0 and 18.5 feet below the existing ground surface, respectively, corresponding
to elevations about 956 and 1009.5 feet. In addition, groundwater was encountered during drilling
in the historic Boring #1 at elevation of approximately 998 feet. Groundwater was not observed in
the historic Borings #2, #3, and #4 to their termination depths, corresponding to elevations
approximately 974, 971, and 978 feet, respectively.

Groundwater level fluctuations occur due to seasonal variations in the amount of rainfall, runoff,
the level of water in the creek, and other factors not evident at the time the borings were
performed. Therefore, groundwater levels during construction or at other times in the life of the
structure may be higher or lower than the levels indicated on the boring logs. The possibility of
groundwater level fluctuations should be considered when developing the design and construction
plans for the project.

6.0 ANALYSES AND RECOMMENDATIONS

As of this report’s preparation, the structural drawings and structural loading information of the new
bridge structure were not available. However, we understand that two structure types including a
single span concrete beam bridge, and a single span steel beam bridge will be studied as main
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superstructure alternatives for this project. The superstructure of both alternatives will be supported
on concrete wall type abutments. The new structure will maintain the existing horizontal and vertical
alignments. The proposed replacement structure is anticipated to include new foundation elements,
abutments and deck. Based on an evaluation of the subsurface conditions encountered at the
site, it is recommended that a shallow foundation system be employed for support of the proposed
bridge.

6.1 Shallow Foundation

Based on the subsurface conditions encountered at the site, and the requirements outlined in
Section 202.2.3 of ODOT Bridge Design Manual (BDM), it is recommended that shallow
foundation system be used for support of the proposed structure.

The proposed shallow foundations/strip footings should bear upon or within native granular soils
with a minimum SPT N-value of 30. We recommend that the shallow foundations be designed for
a nominal bearing resistance of 24,000 psf with a resistance factor of ɸb = 0.45, corresponding to
a factored bearing resistance of 10,800 psf. This nominal bearing resistance assumes a minimum
embedment depth of 5 feet. The top of footings should be embedded at least 1 foot from the
nearest soil surface. We estimate that total settlements will be on the order of up to 1 inch or less.
Please note that the recommended bearing resistance is preliminary and Terracon should review
it once the structural loads and foundations sizes are available. All shallow foundations should
have elevation reference monuments per ODOT BDM. These monuments allow for the
measurement of footing elevations/settlements during and after construction to monitor the
performance of the shallow foundations.

The coefficient of base friction recommended for contact between the concrete and granular
foundation soils is 0.45 with a resistance factor of ɸT = 0.8. We do not recommend using passive
earth pressures in design of permanent retaining walls and/or bridge abutments due to the
potential for erosion, or possibility of removal of the soils in front of the wall in the future. However,
If there is no potential for erosion and removal of the soils in front of the retaining walls/foundations
is not possible, a coefficient of passive earth pressure of Kp=3.25 and a resistance factor of
ɸep=0.5 can be used for the sliding analysis.

In areas where individual foundations are stepped down and founded at different elevations, it is
important to provide a minimum slope of 1H:1V between the bottom edges of each foundation at
their closest point.

The base of all foundation excavations should be free of water and soft soils prior to placing
concrete. Concrete should be placed soon after excavating to reduce bearing soil disturbance.
Should the soils at bearing level become excessively dry, disturbed, saturated, or frozen, the
affected soil should be removed prior to placing concrete. Place a lean concrete (mud mat) over
the bearing soils if the excavations must remain open overnight or for an extended period of time.
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Subgrade preparation for the new foundations should be performed in accordance with ODOT
CMS Items 203 and 204. Prior to subgrade preparation, perform clearing and grubbing, including
removal of stumps and roots, in accordance with ODOT CMS Item 201. Remove existing
pavement and base materials as well as other structures or obstructions, as necessary, in
accordance with ODOT CMS Item 202. The subgrade should be stripped of any topsoil, organics,
or other deleterious or unsuitable materials. It is recommended that the geotechnical engineer be
retained to observe and test the soil foundation bearing materials.

6.2 Lateral Earth Pressures

Retaining walls, and excavation support systems must be designed to withstand lateral earth
pressures, as well as hydrostatic pressure, that may develop behind the structures. The
magnitude of lateral earth pressure varies on the basis of soil type, permissible wall movement,
and type of the backfill.

In order to minimize lateral earth pressures, the zone behind the structures should be effectively
drained. For effective drainage, a zone of porous backfill (ODOT CMS Item 518.03) should be
used directly behind the structures for a minimum thickness of 2 feet in accordance with ODOT
CMS Item 518.05. The granular zone should be designed to drain to either weepholes or a pipe,
to alleviate the build-up of hydrostatic pressures against the walls.

The type of backfill beyond the free-draining granular zone will govern the pressure to be used
for structural design. Pressures of a relatively low magnitude will be generated by granular backfill
materials, whereas cohesive backfill materials will result in the development of higher lateral
pressures. Therefore, it is recommended that granular backfill be utilized whenever possible.
Granular backfill behind structures should be placed and compacted in accordance with ODOT
CMS Item 203.

Retaining walls that are fixed and unable to rotate or deflect will be subjected to at-rest earth
pressure conditions. Earth pressure distributions should be based on the mobilization of active
earth pressure conditions for retaining walls that are free to deflect or rotate. Retaining walls
exerting a force on the soil (such as soil in front of the footing on the face side of the wall) are
subject to a passive resistance. We do not recommend using passive earth pressures in design
of permanent retaining walls and/or bridge abutments due to the potential for erosion, or possibility
of removal of the soils in front of the wall in the future.

The tables presented below include the recommended unfactored and factored equivalent fluid
unit weights for walls subject to the mobilization of both at-rest and active earth pressure
conditions as described above. A load factor of 1.5 has been used for the determination of the
factored equivalent fluid unit weights. The values presented in the following table assume a flat
backslope behind the walls, and that the backfill material will not be subject to any additional load
(such as uniformly distributed soil surcharge near the top and immediately behind the face of the
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wall). Two cases have been considered for backfill behind the wall: a two-foot wide zone of
granular porous backfill with filter fabric, and backfilling with a wedge of granular material.

For a two-foot wide zone of granular porous backfill, the earth pressure was calculated assuming
an angle of internal friction of 26 degrees, a moist soil unit weight of 125 pcf, and a soil/concrete
interface friction angle of 18 degrees.

Wall Type Pressure
Distribution

Unfactored
Equivalent Fluid

Weight (pcf)

Factored
Equivalent Fluid

Weight (pcf)

Earth Pressure
Coefficient

Cantilever Retaining Wall
– Free Head

Active 49 73 Ka = 0.39

Rigid Retaining Wall –
Fixed Head

At-rest1 70 105 Ko = 0.56

1. Due to the fixity condition at the top of the wall, it is recommended that the triangular pressure
distribution should be converted into a uniform or rectangular pressure distribution along the height
of the wall.

For a wedge of granular material, the earth pressure was computed assuming an angle of internal
friction of 34 degrees, a moist soil unit weight of 120 pcf, and a soil/concrete interface friction
angle of 24 degrees.

Wall Type Pressure
Distribution

Unfactored
Equivalent Fluid

Weight (pcf)

Factored
Equivalent Fluid

Weight (pcf)

Earth Pressure
Coefficient

Cantilever Retaining Wall
Free Head

Active 34 51 Ka = 0.28

Rigid Retaining Wall
 Fixed Head

At-rest1 53 79 Ko = 0.44

1. Due to the fixity condition at the top of the wall, it is recommended that the triangular pressure
distribution should be converted into a uniform or rectangular pressure distribution along the height
of the wall.

The earth pressure values presented in the preceding tables assume that provisions for positive
gravity drainage will be provided, and that the abutments and walls will be backfilled with free-
draining coarse aggregate, such as ODOT No. 57 stone.

We do not recommend using passive earth pressures in design of permanent retaining walls
and/or bridge abutments due to the potential for erosion, or possibility of removal of the soils in
front of the wall in the future.
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6.3 Seismic Site Classification

Code Used Site Classification

AASHTO LRFD Bridge Design Specifications, Eight
Edition, 2017 1 C 2

1. In general accordance with Section 3.10.3 of the AASHTO LRFD Bridge Design Specifications, Eight
Edition, 2017.

2. AASHTO LRFD Bridge Design Specifications, requires a site soil profile determination extending to a
depth of 100 feet for seismic site classification.  Borings for this study extended to a maximum depth
of approximately 70 feet and this seismic site class definition considers that competent soils continue
below the maximum depth of the subsurface exploration. Additional exploration to deeper depths
could be performed to confirm the conditions below the current depth of exploration. Alternatively, a
geophysical exploration could be utilized in order to attempt to justify a higher seismic site class. The
current scope requested does not include the required 100-foot soil profile determination.

6. 4 Construction Considerations

All site work should conform to local codes and to the latest ODOT Construction and Material
Specifications (CMS), including that all structure removal, excavation and embankment
preparation and construction should follow ODOT CMS Item 200 (Earthwork).

The geotechnical engineer should be retained during the construction phase of the project to
observe earthwork and to perform necessary tests and observations during subgrade preparation,
proof-rolling, placement and compaction of controlled compacted fills, and backfilling of any
excavations into the completed subgrade.

6.4.1 Earthwork Considerations
Subgrade preparation for the new foundations, pavement, shoulder areas, and embankments
should be performed in accordance with ODOT CMS Items 203 and 204. Prior to subgrade
preparation, perform clearing and grubbing, including removal of stumps and roots, in accordance
with ODOT CMS Item 201. Remove existing pavement and base materials as well as other
structures or obstructions, as necessary, in accordance with ODOT CMS Item 202. The subgrade
should be stripped of any topsoil, organics, or other deleterious or unsuitable materials.

All embankment materials should be spread and compacted in accordance with Items 203.06 and
203.07 and subgrade materials should be spread and compacted in accordance with Items
204.07 and 204.03. Frozen materials should not be incorporated into any new fill nor should new
fill, pavement materials, or structures be placed on top of frozen materials. Material to be utilized
as borrow should be restricted to conform to Item 203.02R and 203.3 for embankment
construction and Item 204.2 for subgrade. Clay with high plasticity should not be used for the
embankment.
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Earthwork, including subgrade preparation should be performed in accordance with respective
items in Section 200 of the current ODOT CMS. Consideration may be given to using the in-situ
soils or from the local borrow sources. However, the material may require moisture adjustments
to achieve proper compaction. Potentially, chemical treatment may be used for any borrow
materials and existing embankment soil with high moisture contents. Chemical treatment should
be performed in accordance with ODOT Item 205.

If applicable, it is recommended that any benching required for embankment construction for the
project be performed in accordance with “A. General Case: Special Benched Embankment
Construction” of ODOT Geotechnical Bulletin 2 (GB-2).

6.4.2 Grading and Drainage
During construction, site grading should be developed to direct surface water flow away from, or
around, the site. Exposed subgrades should be sloped to provide positive drainage so that saturation
of subgrades is avoided. Surface water should not be permitted to accumulate on the site.

Final surrounding grades should be sloped away from the proposed embankments on all sides to
prevent ponding of water. Due to the nature of the soil profile, trapped water infiltration or
groundwater seepage may be encountered, particularly after periods of precipitation. In such an
event, sump and pumping methods may be used for temporary dewatering.

6.4.4 Excavation Considerations
As a minimum, all excavations should be sloped or braced as required by Occupational Health
and Safety Administration (OSHA) regulations to provide stability and safe working conditions.
Reference to OSHA 29CFR, Part 1926, Subpart P should be included in the job specifications.
current OSHA excavation and trench safety standards.

The grading contractor, by his contract, is usually responsible for designing and constructing
stable, temporary excavations and should shore, slope or bench the sides of the excavations as
required, to maintain stability of both the excavation sides and bottom. Slope heights, slope
inclinations and/or excavation depths should in no case exceed those specified in local, state or
federal safety regulations, including the current OSHA Excavation and Trench Safety Standards.

Under no circumstances should the information provided in this report be interpreted to mean that
Terracon is responsible for construction site safety or the contractor’s activities. Construction site
safety is the sole responsibility of the contractor, who shall also be solely responsible for the
means, methods, and sequencing of the construction operations.

6.4.5 Groundwater Considerations
Groundwater was encountered during drilling in Boring B-001-0-18, performed at the south
abutment, at elevation of approximately 956 feet. Groundwater was not observed in the historic
Borings #3, and #4, performed at the south abutment, to elevations approximately 971, and 987
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feet, respectively. Groundwater was also encountered during drilling in Boring B-002-0-18, and
the historic Boring #1, performed at the north abutment, at elevations of approximately 1009.5,
and 998 feet, respectively. Groundwater was not observed in the historic Borings #2, performed
at the north abutments, to elevation of approximately 974 feet.

Considering our subsurface explorations findings and the depth of excavation expected to
facilitate the proposed construction, we do not expect the static groundwater table to be
encountered during earthwork operations. However, isolated pockets of perched water may be
encountered within granular materials and at the transition zones to fine grained materials. If
groundwater encountered during construction, proper groundwater control should be employed
and maintained to prevent disturbance to excavation bottoms, and to prevent the possible
development of a quick or "boiling" condition where silts and/or fine sands are encountered. It is
preferable that the groundwater level, if encountered, be maintained at least 5 feet below the
deepest excavation. Any seepage or groundwater encountered during foundation excavation
should be able to be controlled by pumping from temporary sumps. However, additional measures
may be required depending on seasonal fluctuations of the groundwater level. Note that
determining and maintaining actual groundwater levels during construction is the responsibility of
the contractor

7.0 GENERAL COMMENTS

Terracon should be retained to review the final design plans and specifications so comments can
be made regarding interpretation and implementation of our geotechnical recommendations in
the design and specifications. Terracon should also be retained to provide observation and testing
services during grading, excavation, foundation construction and other earth-related construction
phases of the project.

This Geotechnical Engineering Report has been prepared to present the findings of our
exploration and present our recommendations pertaining to proposed structure. The analysis and
recommendations presented in this report are based upon the data obtained from the borings
performed at the indicated locations and from other information discussed in this report. This
report does not reflect variations that may occur between borings, across the site, or due to the
modifying effects of construction or weather. The nature and extent of such variations may not
become evident until during or after construction. If variations appear, we should be immediately
notified so that further evaluation and supplemental recommendations can be provided.

The scope of services for this project does not include either specifically or by implication any
environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or identification or
prevention of pollutants, hazardous materials or conditions. If the owner is concerned about the
potential for such contamination or pollution, other studies should be undertaken.
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This report has been prepared for the exclusive use of our client for specific application to the
project discussed and has been prepared in accordance with generally accepted geotechnical
engineering practices. No warranties, either express or implied, are intended or made. Site safety,
excavation support, and dewatering requirements are the responsibility of others. In the event
that changes in the nature, design, or location of the project as outlined in this report are planned,
the conclusions and recommendations contained in this report shall not be considered valid
unless Terracon reviews the changes and either verifies or modifies the conclusions of this report
in writing.

Site characteristics as provided are for design purposes and not to estimate excavation cost. Any
use of our report in that regard is done at the sole risk of the excavating cost estimator as there
may be variations on the site that are not apparent in the data that could significantly impact
excavation cost. Any parties charged with estimating excavation costs should seek their own site
characterization for specific purposes to obtain the specific level of detail necessary for costing.
Site safety, and cost estimating including, excavation support, and dewatering
requirements/design are the responsibility of others. If changes in the nature, design, or location
of the project are planned, our conclusions and recommendations shall not be considered valid
unless we review the changes and either verify or modify our conclusions in writing.
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APPENDIX A.1 - ODOT Quick Reference for Visual Description of Soils 

 
 

1) STRENGTH OF SOIL:   2) COLOR : 
Non-Cohesive (granular) Soils - Compactness  

Description Blows Per Ft.  
Very Loose < 4  

Loose 5 – 10  
Medium Dense 11 – 30  

Dense 31 – 50  
Very Dense > 50  

If a color is a uniform color throughout, the term is single, 
modified by an adjective such as light or dark.  If the 
predominate color is shaded by a secondary color, the 
secondary color procedes the primary color.  If two major 
and distinct colors are swirled throughout the soil, the 
colors are modified by the term “mottled” 

 3) PRIMARY COMPONENT 
 Use DESCRIPTION from ODOT Soil Classification Chart 

on Back 
Cohesive (fine grained) Soils - Consistency    

Description Qu 
(TSF) 

Blows 
Per Ft. Hand Manipulation 4) COMPONENT MODIFIERS: 

Very Soft <0.25 <2 Easily penetrates 2” by fist  Description Percentage By 
Weight 

Soft 0.25-0.5 2 - 4 Easily penetrates 2” by thumb  Trace 0% - 10% 

Medium Stiff 0.5-1.0 5 - 8 Penetrates by thumb with 
moderate effort 

 Little 10% - 20% 

Stiff 1.0-2.0 9 - 15 Readily indents by thumb, but 
not penetrate 

 Some 20% - 35% 

Very Stiff 2.0-4.0 16 - 30 Readily indents by thumbnail  “And” 35% -50% 

Hard >4.0 >30 Indent with difficulty by 
thumbnail 

   

 
  6) Relative Visual Moisture 
5) Soil Organic Content  Criteria 

Description % by 
Weight 

 Description 
Cohesive Soil Non-cohesive Soils 

Slightly 
Organic 

2% - 
4% 

 
Dry 

Powdery; 
Cannot be rolled; 
Water content well below the plastic limit 

No moisture present 

Moderately 
Organic 

4% - 
10% 

 

Damp 

Leaves very little moisture when pressed 
between fingers; 
Crumbles at or before rolled to 1/8”; 
Water content below plastic limit 

Internal moisture, but 
no to little surface 
moisture 

Highly 
Organic > 10% 

 

Moist 

Leaves small amounts of moisture when 
pressed between fingers; 
Rolled to 1/8” or smaller before crumbling; 
Water content above plastic limit to -3% 
of the liquid limit 

Free water on surface, 
moist (shiny) 
appearance 

   

Wet 

Very mushy; 
Rolled multiple times to 1/8” or smaller 
before crumbles; 
Near or above the liquid limit 

Voids filled with free 
water, can be poured 
from split spoon. 
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UNIFIED SOIL CLASSIFICATION SYSTEM

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests A
Soil Classification

Group
Symbol Group Name B

Coarse Grained Soils:
More than 50% retained
on No. 200 sieve

Gravels:
More than 50% of
coarse fraction retained
on No. 4 sieve

Clean Gravels:
Less than 5% fines C

Cu  4 and 1  Cc  3 E GW Well-graded gravel F

Cu  4 and/or 1  Cc  3 E GP Poorly graded gravel F

Gravels with Fines:
More than 12% fines C

Fines classify as ML or MH GM Silty gravel F,G,H

Fines classify as CL or CH GC Clayey gravel F,G,H

Sands:
50% or more of coarse
fraction passes No. 4
sieve

Clean Sands:
Less than 5% fines D

Cu  6 and 1  Cc  3 E SW Well-graded sand I

Cu  6 and/or 1  Cc  3 E SP Poorly graded sand I

Sands with Fines:
More than 12% fines D

Fines classify as ML or MH SM Silty sand G,H,I

Fines classify as CL or CH SC Clayey sand G,H,I

Fine-Grained Soils:
50% or more passes the
No. 200 sieve

Silts and Clays:
Liquid limit less than 50

Inorganic:
PI  J CL Lean clay K,L,M

PI  J ML Silt K,L,M

Organic:
Liquid limit - oven dried

 0.75 OL
Organic clay K,L,M,N

Liquid limit - not dried Organic silt K,L,M,O

Silts and Clays:
Liquid limit 50 or more

Inorganic:
CH Fat clay K,L,M

MH Elastic Silt K,L,M

Organic:
Liquid limit - oven dried

 0.75 OH
Organic clay K,L,M,P

Liquid limit - not dried Organic silt K,L,M,Q

Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat

A Based on the material passing the 3-inch (75-mm) sieve
B  cobbles

C Gravels with 5 to 12% fines require dual symbols:  GW-GM well-graded
gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly
graded gravel with silt, GP-GC poorly graded gravel with clay.

D Sands with 5 to 12% fines require dual symbols:  SW-SM well-graded
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded
sand with silt, SP-SC poorly graded sand with clay

E Cu = D60/D10     Cc =
6010

2
30

DxD

)(D

F If soil contains
G If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.

H

I If soil contains
J If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay.
K

whichever is predominant.
L If soil contains

group name.
M If soil contains  30% plus No. 200, predominantly gravel, add

N PI
O PI
P

Q

EXHIBIT C-3
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2750 RIDGEWAY RD.

Q71 01103 0017

D.B. ___, PG. ___
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SOILS.

DIFFICULT DUE TO THE DENISTY OF THE EXISTING 

AT THE ABUTMENT LOCATIONS WOULD BE 

GEOTECHNICAL ENGINEER INDICATED DRIVING PILES 

FILL AND DRIVEN IN TO UNDERLYING SOILS. THE 

FACILITATE PILES PLACED THROUGH THE MSE WALL 

MSE WALL SUPPORTED ABUTMENTS WOULD 1.



 

  
 

 
 
 
 
 

APPENDIX F: 
 

Roadway and Pedestrian Exhibits 
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APPENDIX G: 
 

Utility Information 
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EX OVERHEAD
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* - DISPOSITION TO BE DETERMINED

EX TELECOM*

NOTE

NOT FIELD LOCATED

WERE DRAWN FROM RECORD PLANS AND 

1. UTILITIES WITH PURPLE LINE TYPES 
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(PREVIOUSLY

EX WATER

ABANDONED)

(PREVIOUSLY

EX SANITARY

(DND, TYP)

STEEL GAS PIPELINE

EX 12" HIGH PRESSURE 

(DND, TYP)

EX TELECOM

PROP STORM

PROP STORM CB

(DND)

EX TELECOM

(DND)

EX FO

(TBRR)

EX FO

(DND)

EX SANITARY

(DND)

EX FO



UTILITY COORDINATION LOG
UTILITY CONTACT INFORMATION

HAM-71-8.03, PID 105090

Contact Contact

(Main) (Alternate)

AT&T (Telephone) responded to oups request field marked

3233 Woodman Drive 10/14/18 response with plans

Kettering, OH 45420

Contact:  Mary Fisher

Phone:  (937) 296-3650

MF4624@att.com

AT&T (formerly SBC)

3233 Woodman Dr. responded to 12/7/18 oups field marked

Dayton, OH  45420 12/19/18 recvd email response

Phone: 937.296.3894; Cell:  937.546.2294

Contact: Jesse Wead

Jw1291@att.com

Cincinnati Bell (aerial) Cincinnati Bell (underground) Cincinnati Bell Telephone

221 East Fourth St. 221 East Fourth St. Product Strategy (Conduit) 12/7/18 responded to oups ticket field marked

Building 121-900 Building 121-900 221 E. Fourth St. #121-900

Cincinnati, OH  45201 Cincinnati, OH  45201 Cincinntati, OH 45201

Contact: Mike Williams, Eng. Contact: Mark Conner 513-565-7163

Phone: 513.565.6024 Phone: 513.565.7043; Cell:  513.382.5740 tim.seestedt@cinbell.com

mike.williams@cinbell.com Mark.conner@cinbell.com

Spectrum (Cable) Spectrum (Cable) Recvd email 10/31/18 with plans

3691 Turner Rd 3691 Turner Rd 

Dayton, Ohio 45415 Dayton, Ohio 45415 Note: Spectrum is 172' north of the bridge limits.

Contact:  Chris Booksh Contact:  Tara Williamson No Impacts expected.

Phone:  (937) 425-8854 Phone:  

christopher.booksh@charter.com Tara.Williamson@charter.com

City of Kettering (Storm, Fiber Optic) 10/15/18 Received Historic Plans

3600 Shroyer Road

Kettering, OH 45429

Contact:  Steve Bergstresser

Phone:  (937) 296-2436

Steven.Bergstresser@ketteringoh.org

City of Oakwood Recvd plans 10/31/18

Norbert S. Klopsch, City Mgr.

30 Park Avenue

Oakwood, OH 45419

(937) 298-0600

klopsch@oakwood.oh.us

Dayton Power & Light (Electric) Recvd plans 11/2/18

1900 Dryden Road

Dayton OH 45401

Contact:  Barry Lucas

Phone:  (937) 331-3178

Barry.Lucas@aes.com

Miami Valley Lighting (Street Lights) Responded to oups request 12/7/18 field marked

1065 Woodman Drive

Dayton, OH 45432

Contact:  Robyn Livesay

Phone:  (937) 259-7192

Robyn.Livesay@aes.com

Montgomery County Environmental Services 

(Water, Sanitary)

1850 Spaulding Road 10/18  Responded  with as builts

Kettering, OH  45432 11/18 Responded with as-builts.

Contact:  Ed Schlaack 12/7/18 Responded with as-builts

Phone:  (937) 781-2632

Schlaacke@mcohio.org

Vectren Energy - GAS Distribution Vectren (Gas) Recvd plans 11/2/18

6500 Clyo Road 2345 E. Main Street

Centerville OH, 45459 Danville, IN 46122

Contact: Gregory Fishman, PE Phone:  (317) 718-3639

Phone: 937.312.2521 publicproject@vectren.com

gfishman@vectren.com Contact:  Public Project Coordinator

Vectren Energy - GAS Transmission Vectren (Gas) Recvd email 10/31/18

6500 Clyo Road 2345 E. Main Street

Centerville OH, 45459 Danville, IN 46122

Contact: Don Specht Contact:  Public Project Coordinator

Phone: 937-312-2533; Cell#:  937-313-7315 Phone:  (317) 718-3639

dspecht@Vectren.com publicproject@vectren.com

Windstream Communications 10/15/18 response

2165 SR 133 South 12/7/18 responded to oups, marked in field

Blanchester, OH  45107

Contact: Leon Taylor

Phone: 937.725.5358

Leon.taylor@windstream.com

Windstream Ohio

Vectren Energy - 

Distrubution

Vectren Energy - 

Transmission

NotesUtility

Montgomery Co Environ 

Services Water & 

Sanitary

AT&T - Ohio

AT&T - Transmission

Charter Communications 

(Spectrum)

Dayton Power and Light

Cincinnati Bell

City of Kettering

City of Oakwood

Miami Valley Lighting



UTILITY COORDINATION LOG
Utility: City of Kettering 

PID: 108706

City of Kettering 

(Storm, Fiber Optic) 

Steven Bergstresser

3600 Shroyer Rd 

Kettering OH 45429 

937-296-2436 

steven.bergstresser@kettingoh.org

10/30/2018 Emailed for record plans

12/18/2018 Emailed 2nd request for record plans

Utility Company

(Contact)

Consultant 

(Personnel)
Date Description and Comments



UTILITY COORDINATION LOG
Utility: ATT - Ohio

PID: 108706

Mary Fisher

3233 Woodman Dr

Kettering, OH 45420

937-296-3650

mf4624@att.com

10/30/2018 Emailed request for record plans.

12/18/2018 Emailed 2nd request for record plans.

Utility Company

(Contact)
Date Description and Comments

Consultant 

(Personnel)



UTILITY COORDINATION LOG
Utility: ATT - Transmission

PID: 108706

Jesse Wead

3233 Woodman Dr

Dayton OH 45420

937-296-3894

C: 937-546-2294

jw1291@att.com

10/30/2018 Emailed request for record plans.

12/18/2018 Emailed 2nd request for record plans.

12/18/2018 Recvd email response from Jesse Wead

Utility Company

(Contact)

Consultant 

(Personnel)
Date Description and Comments

1 of 1



UTILITY COORDINATION LOG
Utility: Charter Communications 

PID: 108706

Spectrum (Cable)

Chris Booksh 

3691 Turner Rd 

Dayton OH 45415

937-425-8854

christopher.booksh@charter.com

10/30/2018 Emailed for record plans

10/31/2018

Recvd Email: The attachmentment shows the only location of Spectrum lines 

related to this bridge work. We only have a small underground coax line 172’ 

north of the bridge and nothing within the project zone to the south. Please send 

me more detailed project limit plans once you get them and I can confirm whether 

or not our line will be affected.

Spectrum (Cable)

3691 Turner Rd 

Dayton, Ohio 45415

Contact:  Tara Williamson

Phone:  

Tara.Williamson@charter.com

Utility Company

(Contact)

Consultant 

(Personnel)
Date Description and Comments



UTILITY COORDINATION LOG
Utility: Cincinnati Bell

PID: 108706

Mike Williams (aerial)

221 E. Fourth St. 121-900

Cincinnati, OH 45201 

513-565-6024

mike.wiliams@cinbell.com

Mark Conner (underground)

513-565-7043

C: 513-382-5740

mark.conner@cinbell.com

10/30/2018 Emailed request for record plans.

Tim Seestedt 12/18/2018 Emailed 2nd request for record plans.

Product Strategy (Conduit) 12/31/2018 Recvd Email from Tim

221 E Fourth St #121-900

Cincinnati, OH 45201

513-565-7164

tim.seestedt@cinbell.com

Utility Company

(Contact)

Consultant 

(Personnel)
Date Description and Comments



UTILITY COORDINATION LOG
Utility: DP&L

PID: 108706

Dayton Power & Light (Elect) 10/30/2018 Emailed for record plans

1900 Dryden Road

11/2/2018

Recvd Email: I have enclosed a marked overview of DP&L 3 phase 12Kv overhead 

electric distribution under-build below 3 phase 69Kv transmission lines in this 

project area, underground 3 phase 12Kv , and a key to symbols

Dayton OH 45401 12/18/2018

Contact:  Bill Ward

Phone:  (937) 

william.ward@aes.com

Utility Company

(Contact)

Consultant 

(Personnel)
Date Description and Comments



UTILITY COORDINATION LOG
Utility: Miami Valley Lighting

PID: 108706

Miami Valley Lighting (St Lights) 10/30/2018 Emailed for record plans

1065 Woodman Drive 12/18/2018 Emailed 2nd request for record plans

Dayton, OH 45432

Contact:  Robyn Livesay

Phone:  (937) 259-7192

Robyn.Livesay@aes.com

Utility Company

(Contact)

Consultant 

(Personnel)
Date Description and Comments



UTILITY COORDINATION LOG
Utility: Mo. County Water - Sanitary

PID: 108706

Montgomery County 

Environmental Services 

(Water, Sanitary)
10/30/2018 Emailred request for record plans.

1850 Spaulding Road 12/18/2018 Emailed 2nd request for record plans

Kettering, OH  45432 12/28/2019 Email from Ed that as-builts were sent twice.

Contact:  Ed Schlaack 10/18 & 12/18 Received as builts

Phone:  (937) 781-2632

Schlaacke@mcohio.org

Utility Company

(Contact)

Consultant 

(Personnel)
Date Description and Comments



UTILITY COORDINATION LOG
Utility: City of Oakwood

PID: 108706

City of Oakwood 10/30/2018 Emailed for record plans

Norbert S. Klopsch, City Mgr. 10/31/2018 Received Record Plans

30 Park Avenue

Oakwood, OH 45419

(937) 298-0600

klopsch@oakwood.oh.us

Utility Company

(Contact)

Consultant 

(Personnel)
Date Description and Comments



UTILITY COORDINATION LOG
Utility: Vectren - Gas

PID: 108706

Vectren Energy - GAS Dist 10/30/2018 Emailed for record plans

6500 Clyo Road

11/2/2018

Emailed recvd: Vectren has Gas Distribution pipelines within the construction 

limits of the above referenced project. Attached is the map showing our gas 

mains in the area of the future construction.

Centerville OH, 45459

CAS 1/3/2019

Phone call with Gregory Fishman regarding project scope and potential impacts. 

He mentioned he does not want to relocate facilities, expecially the 12" dia high 

pressure along Dorothy. Stated Vectren would perform pothole if needed to 

confirm locations of facilities once plans (Stage 1) are complete.

Contact: Gregory Fishman, PE

Phone: 937.312.2521 

gfishman@vectren.com

Vectren (Gas)

2345 E. Main Street

Danville, IN 46122

Phone:  (317) 718-3639

publicproject@vectren.com

Contact:  Public Project Coord

Utility Company

(Contact)

Consultant 

(Personnel)
Date Description and Comments



UTILITY COORDINATION LOG
Utility: Vectren - Transmission

PID: 108706

Vectren Energy - GAS Transm 10/30/2018 Emailed for record plans

6500 Clyo Road

10/31/2018

Email Recvd: Vectren has no Gas Transmission pipelines within the construction 

limits of the above referenced project.

Vectren’s Gregory Fishman will be reviewing for any existing Vectren Gas 

Distribution mains within the construction limits and will reply back to you soon.

Attached is a screen shot of Vectren GIS which indicates the approximate location 

of Vectren’s gas facilities in the area of the above referenced project.  For exact 

location of Vectren’s gas facilities please call OUPS for physical markings for 

design.

Centerville OH, 45459

Contact: Don Specht

Phone: 937-312-2533; 

Cell#:  937-313-7315

dspecht@Vectren.com

Vectren (Gas)

2345 E. Main Street

Danville, IN 46122

Contact:  Public Project Coord

Phone:  (317) 718-3639

publicproject@vectren.com

Utility Company

(Contact)

Consultant 

(Personnel)
Date Description and Comments



UTILITY COORDINATION LOG
Utility: Windstream Ohio

PID: 108706

Windstream Communications
10/30/2018 Emailed request for record plans

2165 SR 133 South 12/18/2018 Emailed 2nd request for record plans

Blanchester, OH  45107

Contact: Leon Taylor

Phone: 937.725.5358

Leon.taylor@windstream.com

Utility Company

(Contact)

Consultant 

(Personnel)
Date Description and Comments



 

  
 

 
 
 
 
 

APPENDIX H: 
 

Draft Public Involvement Meeting Notice Letter 



 
xxxxx xx, 2019 
 
City of Kettering  
3600 Shroyer Road 
Kettering, Ohio 45429-2799 

 
 
RE: Public Meeting  

Ridgeway Road Bridge Replacement (Kettering Project # 03-904C) 
ODOT Project MOT-Ridgeway Road Bridge Replacement (PID # 108706) 

 
Date:  xxxxx xx, 2019 
Time:   x:xx pm to x:xx pm 
Location: Charles I. Lathrem Center  
  2900 Glengarry Drive 
  Kettering, OH  45420 
 
Contacts: Steven Bergstresser, Assistant City  Tricia Bishop, Environmental Coordinator 
 Manager / City Engineer Ohio Department of Transportation 
 City of Kettering Phone: 937-497-6721      
 Phone: 937-296-2412 Email: tricia.bishop@dot.ohio.gov 
 Email: Steven.Bergstresser@ketteringoh.org    
 
 
The City of Kettering, in cooperation with the Ohio Department of Transportation (ODOT), is hosting an 
Open House Meeting to provide interested parties an opportunity to review and comment on the planned 
Ridgeway Road Bridge Replacement project scheduled in 2021. The project will demolish the existing 
bridge and a new bridge will be constructed which provides access to all modes of traffic, increases the 
vertical clearance over West Dorothy Lane, and increases the sight distance at the adjacent Wayside 
and Hillside and intersections. Additional improvements associated with this project include public art 
features at the bridge as part of Kettering’s CitySites Public Art Program. Funding through ODOT’s 
Municipal Bridge Program has been acquired to make this project possible. Staff from the City of 
Kettering, ODOT, and the Consultant Engineering and Design Team will be available to answer 
questions and take your comments regarding the proposed improvements. 
 
At x:xx pm, the project team will provide a brief project update, followed by an opportunity for citizens 
to make public statements or ask question publicly, if they choose.  Citizens desiring to make public 
statements will be asked to limit their statements to less than five minutes.  Following the public 
presentation and forum, citizens will be provided an opportunity to speak one-on-one with members of 
the project team.   
 
We encourage you to stop by and discuss the project with us.  If you are unable to attend, but would 
like to provide comments or have questions, please return the enclosed comment form or contact the 
individuals listed above. 
 
The environmental review, consultation and other actions required by applicable Federal environmental 
laws for this project are being, or have been, carried out by ODOT pursuant to 23 U.S.C. 327 and a 
Memorandum of Understanding dated 12/11/2015, and executed by FHWA and ODOT. 
 
 
           Mailed x/x/xx 

cschrader
Draft



 

 

 

 

Comment Form 
Ridgeway Road Bridge Replacement (Kettering Project # 03-904C) 

(MOT-Ridgeway Road Bridge Replacement, PID 108706) 
Public Meeting xxxxx, xx 2019 

Please use this form to provide comments regarding the proposed County Line Road Widening Project.  
Comments may be handed in at the public meeting, submitted by email, mail or telephone to the individuals 
listed below.  Please provide comments by xxxxx, xx 2019.    

Contact:   Steven Bergstresser, P.E. 
Assistant City Manager/City Engineer 

Tricia Bishop  
ODOT Environmental Coordinator 

 Phone:  937-296-2412 Phone:  937-497-6721 
 Email:  Steven.Bergstresser@ketteringoh.org    

 
City of Kettering Engineering 
3600 Shroyer Road 
Kettering, Ohio  45429O 

Email:  tricia.bishop@dot.ohio.gov 
 
ODOT District 7 
1001 St. Marys Avenue 
Sidney, Ohio  45365 

 

Comments Submitted by*: Name:  

 Address:  

   

   

*Contact information is not required, but will ensure you are included on the response to comments and 
allow us to contact you if additonal information is needed. 

 
What is your interest in the proposed project?  (check all that apply) 

☐ I own or rent property in the vicinity of the project 

☐ I work in the vicinity of the project 

☐ I use the bridge to travel to and from work 

☐ I use the bridge to travel to and from my residence 

☐ I am a pedestrian and/or cyclist and use the bridge for recreation 

☐ Other (please describe)  

  
 

 
The environmental review, consultation and other actions required by applicable Federal environmental 
laws for this project are being, or have been, carried out by ODOT pursuant to 23 U.S.C. 327 and a 
Memorandum of Understanding dated 12/11/2015, and executed by FHWA and ODOT. 
  

cschrader
Draft



The project is being undertaken to replace the existing bridge which is in poor condition. The project also 
provides an opportunity to improve overall safety at the project site.  Are there other issues within the 
roadway corridor that you feel should be considered under this project?  

 

 

 

The project will require temporary closure of Ridgeway Road over West Dorothy Lane, including the 
Ridgeway Road - Wayside Court intersection, during construction. Please provide any concerns you have 
regarding the access limitations provided during construction: 

 

 

 

Section 106 Consulting Party Status:  The project will be evaluated to determine if it will affect historic 
properties, as required under Section 106 of the National Historic Preservation Act of 1966.  If you are 
concerned regarding the project’s effect on historic properties and would like to participate as a Section 
106 consulting party, please check the appropriate box below.  Consulting parties work together to discuss 
options, provide multiple viewpoints, and strive to seek common agreement on the incorporation of historic 
preservation values into the project.  (For additional information, contact Tricia Bishop at 937-497-6721.) 
 

☐ I request consulting party status as a local resident interested in the history of my area 

☐ I request consulting party 
status because: 

 

Other comments: 

 

 

 

 

 

 

 

cschrader
Draft



cschrader
Text Box
INFORMATION BROCHURE TO BE PROVIDED WHICH ANSWERS "COMMON" QUESTIONS RELATED TO SCOPE, COST, IMPACTS, ETC.

FINAL FORMAT AND CONTENT TO BE FINALIZED WITH CITY AND ODOT INPUT

cschrader
Rectangle



 

  
 

 
 
 
 
 

APPENDIX I: 
 

Preliminary Right of Way Exhibit 
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