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EXECUTIVE SUMMARY 
ADR & Associates, Ltd. (ADR) has prepared this MRS-CR66-0005 (Gaysport Bridge) Structure Type 

Study for the Muskingum County Engineer’s Office.  This report is one component of the Preliminary 

Engineering Process for this project.   

The purpose of the MUS-CR66-00.05, PID No. 101730 project is to replace the structurally deficient 

existing bridge superstructure on the Gaysport bridge (C.R. 66 a.k.a. North Street) over the Muskingum 

River (SFN 6031307) using the existing bridge substructures.  This structure type study evaluates the 

project site to determine the best bridge superstructure replacement alternative. 

The roadway horizontal and vertical alignment are intended to be maintained or slightly improved 

over the existing conditions. The replacement bridge superstructure low chord was not lowered below the 

existing bridge low chord elevation so there will be no adverse impacts to the 100-year storm elevation 

(Base Flood Elevation).  The bridge will have a vertical profile set to accommodate 25 MPH two-lane, two-

way traffic. There is some room to adjust the profile down thereby improving the profile. 

Traffic will need to be detoured for construction because it is not practical or cost effective to 

reconstruct the bridge part width, to construct a replacement bridge in a new location, or to construct a 

temporary bridge.  Maintaining marine traffic or closing to marine traffic will be dependent on the 

process for the demolition of the existing superstructure and the construction of the proposed 

superstructure. 

Since the existing substructure was determined to be reused by the Muskingum County Engineer, no 

alternative evaluation of the substructure was necessary.  

The following replacement superstructures were considered.  

• Doing nothing (No-Build) 

• Four truss spans with rolled steel beam approach spans with a width of 20 feet f/f rail 

• Four truss spans with rolled steel beam approach spans with a width of 24 feet f/f rail 

• Four steel plate girder spans with rolled steel beam approach spans with a width of 20 feet f/f rail 

• Four steel plate girder spans with rolled steel beam approach spans with a width of 24 feet f/f rail 

• Prestressed concrete I-beams 

The recommended preferred replacement superstructure alternative is to use four lines of 

galvanized rolled steel beams for spans 1, 2 & 7 and four lines of galvanized constant depth steel plate 

girders for spans 3 through 6 with 24 feet wide face/face rail reinforced concrete deck with TST railing 

and over the side drainage. The steel plate girders are proposed to have a depth of between 50” to 52” 

with an 8.5” composite concrete deck and 2” haunches that will not decrease the low chord elevation of 

the bridge.  

 The substructure abutments and piers will have caps replaced with reinforced concrete and new 

bearings.  Abutments will be semi-integral with new approach slabs. Link slab joints are proposed 

between spans 2 & 3 and between spans 6 & 7. Barges with cranes will be more cost effective and of 

lower risk than constructing a causeway to demolish the existing bridge superstructure and portions of 

the substructure and to construct the proposed bridge superstructure. 

The preliminary estimated construction cost for the recommended preferred alternative is $5.98 

million. 
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INTRODUCTION 
GENERAL PROJECT DESCRIPTION 

The purpose of the MUS-CR66-00.05, PID No. 101730 project is to replace the structurally deficient 

existing bridge superstructure on the Gaysport bridge over the Muskingum River (SFN 6031307) using 

the existing bridge substructures.  This structure type study evaluates the project site to determine the 

best bridge superstructure replacement alternative.  

 

PROJECT BACKGROUND 

The Muskingum County Engineer employed ADR & Associates, Ltd. (ADR) to provide a structure type 

study to replace the superstructure for the existing bridge structure on County Road 66 over the 

Muskingum River. 

Based on bridge inspections performed by the Muskingum County Engineer’s Office, the Muskingum 

County Engineer made the determination that the existing bridge superstructure needed to be replaced 

and that the existing bridge substructure could be salvaged. Therefore, alternatives that require 

removing and relocating the bridge or permanently closing and removing the bridge are not considered. 

The existing bridge has been signalized to allow only one-lane of two-way traffic on the bridge. 

 

SCOPE OF SERVICES FOR THE STRUCTURE TYPE STUDY 

ADR’s scope of services includes:  

• Performing a structure type study per Section 201 of the Bridge Design Manual (BDM). 

• Salvaging and reusing the existing substructure except that the pier and abutment caps are to be 

specified to be replaced and preliminarily designed as appropriate for each alternative. 

• Evaluating and preliminarily developing the following superstructure type alternatives: 

o No build 

o Four truss spans with rolled steel beam approach spans with a width of 20 feet f/f rail 

o Four truss spans with rolled steel beam approach spans with a width of 24 feet f/f rail 

o Four steel plate girder spans with rolled steel beam approach spans with a width of 20 

feet f/f rail 

o Four steel plate girder spans with rolled steel beam approach spans with a width of 24 

feet f/f rail 

o Prestressed concrete I-beams 

• Using TST bridge railing with over the over the side drainage in lieu of using concrete parapets. 

• Specifying the bridge spans are to be numbered from west to east. 

• Using continuous rolled steel beams for bridge spans 1-2. 

• Using simple rolled steel beams for bridge span 7. 

• Analyzing and providing preliminary designs for: 

o Continuous rolled beams, spans 1 & 2 

o Continuous plate girders, spans 3 thru 6 

o Simple rolled beam, span 7 

• Using the criteria for deflection as specified in AASHTO LRFD Bridge Design Manual Specifications 

2.5.2.6.2. The optional span-to-depth ratios specified in AASHTO LRFD Bridge Design 

Specifications 2.5.2.6.3 will not be used. 

• Determining the anticipated cost of the new bearings for the construction cost estimates. The 

design of the bearings will be deferred to when the preferred alternative is further developed. 

• Developing the following for each feasible alternative advanced for consideration: 
O Preliminary site plan 
O Preliminary plan and profile 
O Preliminary engineer’s estimate of probable construction costs 

• Requesting hydraulic analysis data from FEMA.  If the data is available in a format compatible 

with HEC-RAS, a preliminary analysis will be performed for the feasible alternatives. 

• Designing each feasible alternative to maintain the navigable channel height. 

• Determining the need and cost of a causeway into the river to construct the replacement bridge 

superstructure and identifying feasible alternatives to the causeway. 

• Proposing only the minimum roadway approach work needed to accommodate the feasible bridge 

superstructure replacement alternatives and restore the roadway to two-lane, two-way traffic. 

• Investigating whether to accommodate replacing utilities on the replacement bridge 

superstructure or require the utilities currently on the bridge to relocate.  In coordination with the 

Muskingum County Engineer, the affected utilities will be contacted for their input. 

• Closing the bridge and detouring traffic during construction.  Maintenance of Traffic design and 

details will be prepared during development of the preferred alternative. 

• Comparing considered feasible superstructure replacement alternatives and recommending a 

preferred superstructure replacement alternative. 

 

SERVICES NOT INCLUDED 

The following services that have not been scoped to be included in this study and are deferred to after 

the selection of the preferred alternative:  

• Environmental investigations, clearance, or permitting 

• Asbestos investigations 

• Surveying 

• Utility relocation 

• Determination of existing property ownerships and existing easements 

• Existing and proposed right-of-way determinations  

• Construction plans and specifications 

• Geotechnical investigations 

• Public involvement 

• Structural inspections 

• Analysis of substructure 

• Testing 

• Another agency coordination 
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LOCATION 
The Gaysport bridge is in the County of Muskingum and the State of Ohio. It is located along Muskingum 

County Road No. 66 (C.R. 66 a.k.a. North Street) over the Muskingum River connecting S.R. 60 at the 

unincorporated Village of Gaysport in the Township of Blue Rock on the east side of the river to 

Muskingum County Road No. 6 (C.R. 6)  on the west side of the river in Harrison Township.  The bridge is 

also located within the jurisdiction of ODOT District 5. 

Latitude: 39°48’14.18” (39.80394°) Longitude: -81°53’36.26” (-81.89306°) 

 

PROJECT VICINITY MAP 

PROJECT LOCATION MAP 

  PROJECT 

LOCATION 
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Muskingum 

County GIS Image 

EXISTING CONDITIONS 
The following are general descriptions of the existing conditions at the bridge site.  

 

EXISTING ROADWAY DESCRIPTION 

Existing County Road 66 (North Street) is a river crossing roadway that connects C.R. 6 (Old River Road) 

to the west to the intersection of S.R. 60 (S. River Road) with S.R. 376 (Rockville Road) to the east at a 

distance of approximately 0.17 mile across the Muskingum River.  

The pavement surface is asphalt concrete with an unknown thickness and unknown base other than as 

shown on the record plans. 

The existing right-of-way width is shown as being 50 feet in width at the bridge and varies in width at the 

adjacent intersections according to Muskingum County GIS.  The actual R/W widths will need to be 

determined and verified as the project is further developed. 

The existing roadway was intended to have two-lane traffic with two 10 feet wide lanes. It appears that 

the paved shoulders are a minimum of 2 feet wide. However, due to the condition of the bridge 

superstructure, the bridge has been signalized to allow only one-lane two-way traffic. 

EXISTING TRAFFIC DATA 

• ADT (2015): 2,917 

• ADTT (2015): 218 

• Directional Distribution: Unknown 

EXISTING BRIDGE DESCRIPTION 

The existing bridge is known as the “Gaysport Bridge” further identified as the MUS-CR66-00.05 (SFN 

6031307) bridge over the Muskingum River.  

EXISTING STRUCTURE DATA 

• Spans: Seven spans (60.93’, 140.17’, 140.17’, 109.67’, 102.33’, 71.38’, 59.83’) 

• Total Length: 684 ft. (688 ft. per bridge inventory report) 

• Ohio % Legal Load: 35% 

• Design Speed: Less than 25 mph 

• Superstructure Type: Simple steel beam approach spans with four pony truss mid spans 

• Abutment Type: Concrete capped sandstone 

• Pier Type: Concrete capped sandstone 

• Roadway Width: 24’-0” face to face rail 

• Skew: None 

• Loading: Unknown 

• Approach Slabs: None 

• Wearing Surface: Asphalt 

• Date Constructed: 1955, Modified 1971 & 2001  

• Navigation channel is Span 4 with a width of 103.77’+/- 

 

AVAILABLE RECORD PLANS AND RECORD INFORMATION 

The following record plans and information were used to develop this structure type study. 

• Reconstruction and Repair of Gaysport Bridge and Approaches over Muskingum River, dated June 

1955. 

• Proposed New Bridge over Muskingum River at Gaysport, dated Jan. 1970. 

• 684’ Seven Span Bridge, County Road 66, 24’ Roadway Width, Gaysport Bridge, dated July 2001. 

• Ohio Department of Transportation Bridge Inventory Report 

• Ohio Department of Transportation Bridge Inspection Report 
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DESIGN CONSIDERATIONS 
The design philosophy for this bridge was to replace the bridge superstructure on the existing 

substructure except for replacing the substructure pier and abutment caps. 

The replacement bridge structure and associated roadway improvements are designed in accordance 

with the Ohio Department of Transportation (ODOT) Location and Design Manuals (issued July 2019), the 

ODOT Bridge Design Manual 2019 (issued July 2019), and the AASHTO LRFD Bridge Design 

Specifications, 8th Edition. AASHTO LRFD HL-93 truck (or lane load) are the design live loadings, and a 60 

psf future wearing surface, placed out-to-out deck, is used for the future dead load on the structure.  

 

ROADWAY 

The roadway geometrics and typical section were developed referencing L&D Vol. 1 as well as per 

Muskingum County Engineer criteria.  

ROADWAY DESIGN CRITERIA 

• Highway Classification: Rural Collector 

• Legal Speed: Unposted and Signal Controlled 

• Design Speed: <25 MPH Existing and 25 MPH Proposed 

• ADT (2015): 2,917 

• ADTT (2015): 218 

• ADT (2035): To be determined upon further project development 

• ADT (2035): To be determined upon further project development 

• Directional Distribution: To be determined upon further project development 

PROPOSED HORIZONTAL ALIGNMENT 

The proposed horizontal alignment of C.R. 66 (North Street) is on a tangent alignment beginning at the 

westerly end of C.R. 66 at the intersection with C.R. 6 (North River Road) and extending across 7 bridge 

spans to a curve to the right having a degree of curve of 19°11’17” and 15.73’ west of the easterly 

bridge limit. The horizontal alignment of C.R. 66 terminates at the intersection with S.R. 60. The 

proposed horizontal alignment of the proposed bridge follows the horizontal alignment of the existing 

bridge. 

PROPOSED VERTICAL ALIGNMENT 

The proposed profile grade will provide a crest vertical curve over the Muskingum River like the existing 

bridge. The proposed design speed is 25 MPH which is a slight improvement over the existing conditions.  

The intersections located in close proximity of the bridge at both ends of the bridge and required bridge 

clearances over the Muskingum River limit increasing the design speed of the roadway over the bridge. 

PEDESTRIAN SIDEWALKS 

There are no pedestrian destination or origin points located west of the bridge and the existing bridge 

has no walks, therefore, no walks are proposed for the replacement bridge superstructure. 

MAINTENANCE OF TRAFFIC 

ROADWAY TRAFFIC: 

Traffic will need to be detoured for construction because it is not practical or cost effective to reconstruct 

the bridge part width, to construct a replacement bridge in a new location, or construct a temporary 

bridge.  It is 5 miles to the Philo bridge over the Muskingum River to the north (upstream) and 12.6 miles 

to the McConnelsville bridge to the south (downstream).  

MARINE TRAFFIC: 

The maintenance of marine traffic will be determined as the project further develops. Maintaining marine 

traffic or closing to marine traffic will be dependent on the process for the demolition of the existing 

superstructure and the construction of the proposed superstructure. 

 

BRIDGE DECK AND ROADWAY DRAINAGE 

As directed by the Muskingum County Engineer the proposed drainage for the bridge will be over the side 

drainage.    

The approach roadway drainage will be open ditch. 

 

PROPOSED STRUCTURE 

PROPOSED STRUCTURE DATA 

• Spans: Seven spans 

• Superstructure Type: Steel beam and plate girder 

• Abutment Type: Reinforced concrete capped stone 

• Pier Type: Reinforced concrete capped stone 

• Roadway Width: 24’ face to face rail 

• Skew: None 

• Loading: HL-93 with 0.06 KSF future wearing surface 

• Approach Slabs: 25’ long (AS-1-15) 

• Wearing Surface: 1” monolithic concrete 

PROPOSED BRIDGE TRANSVERSE SECTION 

The proposed bridge transverse section for the 24 feet wide face/face rail alternatives will consist of two 

10’-0” wide lanes with 2’-0” shoulders on each side.  The proposed approach roadways will approximate 

the existing conditions. 

The proposed bridge transverse section for the 20 feet wide face/face rail alternatives will consist of two 

9’-0” wide lanes with 1’-0” shoulders on each side.  The proposed approach roadways will approximate 

the existing conditions by transitioning the 9’-0” wide lanes to the 10 feet wide existing approach lanes. 
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CLEARANCES 

The Muskingum River is designated as a navigable waterway within the specific reach of the river that 

includes the location of the Gaysport bridge. Preliminary coordination with the United States Coast Guard 

is ongoing.   Past coordination has included telephone discussions. 

Based on prior work completed on the MUS-CR32-0.00 (Philo Bridge) project, the following clearances 

are proposed for the Gaysport bridge.  

MINIMUM VERTICAL NAVIGATIONAL CHANNEL CLEARANCE 

The minimum vertical navigational channel clearance is 28 feet above the normal pool elevation defined 

to be at elevation 660.41 and located within the navigational channel.   

MINIMUM HORIZONTAL NAVIGATIONAL CHANNEL CLEARANCE 

The minimum horizontal navigational channel clearance is 76 feet of clearance provided from face to 

face of the piers in the navigation channel. Since the existing piers are intended to remain, the horizonal 

clearance will remain as existing. 

 

STREAM HYDRAULICS 

Muskingum River hydraulic data was acquired from the Muskingum County Engineer’s Office and 

additional data was requested from FEMA.  

The data received from the Muskingum County Engineer’s Office was for portions of the Muskingum 

River located north of Gaysport and it did not encompass data that could be used to study the Gaysport 

bridge superstructure replacement.  

The initial stream data received from FEMA was not current HEC-RAS data. Based on subsequent 

requests to FEMA for additional available hydraulic data, additional data was obtained for tributaries to 

the Muskingum River, but not for the Muskingum River.   

ADR & Associates, Ltd. (ADR) attempted to create a duplicative effective model based on the hydraulic 

outputs obtained from FEMA.  The data was keyed into HEC-RAS, but a model that checked within the 

required tolerances was not generated (within 6 inches of the existing model).  Therefore, a stream 

profile was established based on existing published data.   

The replacement bridge superstructure low chord was not lowered below the existing bridge low chord 

elevation so there will be no adverse impacts to the 100-year storm elevation (Base Flood Elevation). 

AVAILABLE STREAM DATA 

• The bridge site is located within the Muskingum River watershed. 

• The 1913 Flood Elevation is noted at 683.00 on 1970 plans. 

• The river pool elevation is noted as 661.11 USCE (1929 Datum) or 660.41 (1988 Datum). 

• The base flood (100-year) elevation is 679.50+/- (1988 Datum). 

• The following are based on Ohio StreamStats (https://streamstats.usgs.gov/ss/): 

o Drainage Area: 7350 square miles 

o Peak Flood, 10-Year: 89,400 cfs 

o Peak Flood, 100-Year: 145,000 cfs 

o Highest Mean Monthly Flow: Occurs in March at 13,600 cfs 

• FEMA stream data varies from Ohio StreamStats 

DESIGN FREQUENCY 

As per the ODOT Location and Design Manual Volume 2 Section 1004.2 and as referenced in the 2019 

Bridge Design Manual, Section 203.2, the proposed bridge structure will be designed for a 25-year 

design flood frequency and the 100-year flood frequency will be checked for compliance with federal 

regulations. 

FLOOD ZONE 

The bridge and approach roadway are in Zone AE per FEMA FIRM Map 39119C0445G dated 7/6/2010. 

The Base Flood Elevation (BFE) and floodway have been determined and depicted on the FIRM. An 

existing hydraulic model is available from FEMA.  The 100-year discharge found in the FEMA model was 

used for the analysis. 

A No-Rise condition is preferred if construction is performed within the floodway. Construction within the 

FEMA Zone AE will require coordination with the Local Floodplain Coordinator.  For Muskingum County, 

the Designated Floodplain Administrator (DFPA) is the Chief Building Official, Jason R. Baughman, PE, 

Floodplain Administrator, 22 North 5th Street, Zanesville, OH 43701, (740) 455-7905. 

   

https://streamstats.usgs.gov/ss/
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STRUCTURE CONSIDERATIONS 
PROPOSED STRUCTURE 

The project involves replacing the existing deteriorated bridge superstructure on existing substructure 

with new reinforced concrete caps on the existing piers and abutments. Since the existing substructure 

was determined to be reused by the Muskingum County Engineer, no alternative evaluation of the 

substructure was necessary. The following replacement superstructures were considered.  

• Doing nothing (No-Build) 

• Four truss spans with rolled steel beam approach spans with a width of 20 feet f/f rail 

• Four truss spans with rolled steel beam approach spans with a width of 24 feet f/f rail 

• Four steel plate girder spans with rolled steel beam approach spans with a width of 20 feet f/f rail 

• Four steel plate girder spans with rolled steel beam approach spans with a width of 24 feet f/f rail 

• Prestressed concrete I-beams 

 

NO-BUILD ALTERNATIVE 

While the No-Build Alternative is the least expensive of the alternatives considered, it does not meet the 

purpose and need of the project and is dismissed from further consideration.  

The No-Build Alternative will result in the complete closure of the existing bridge to traffic within the next 

few years. The existing superstructure has experienced significant deterioration with substantial section 

loss observed on connections and stringers.  The bridge load limit has been reduced to 35% of legal 

load. Traffic has been reduced from two-lane, two-way traffic to one-lane, two-way traffic with 

signalization on the bridge.  Due to the length of the bridge the one-lane two-way traffic with signalization 

has increased traffic wait times.  Closing the bridge to traffic will result in traffic needing to cross the river 

either 5 miles upstream to the north at Philo/Duncan Falls or 13 miles downstream at 

McConnelsville/Malta.   

 

PRESTRESSED CONCRETE I-BEAMS ALTERNATIVE 

The use of prestressed concrete I-beams was considered and dismissed from further consideration.  The 

prestressed concrete I-beams were dismissed because constructing a new superstructure with 

prestressed concrete I-beams would result in a significant increase to the superstructure dead load. The 

existing substructure is being reused and it was not designed for the substantial additional loading. 

Additionally, access to the site with the long prestressed concrete I-beams would be problematic and 

costly. Setting the prestressed concrete I-beams would require a crane larger than required to set the 

girders and rolled beams for a steel superstructure thereby increasing the erection costs for the 

prestressed concrete I-beams alternative.  

 

APPROACH SPANS (SPANS 1, 2 & 7) ALTERNATIVE 

While other alternatives were considered, the recommended preferred alternative for the bridge 

approach spans 1, 2 & 7 are to use rolled steel beams with four beam lines.  Rolled steel beams are 

recommended because the approach spans are shorter than the middle spans allowing for the more 

economical steel rolled beams.  The rolled steel beams are proposed to be continuous in approach 

spans 1 & 2 and in a simple span configuration for span 7. Rolled beams can used in conjunction with 

either plate girders or trusses for the middle spans.   

A joint will be required on piers 2 and 6.  A link slab could be used to prevent debris from entering the 

joint and keep the joint clean. New pier caps will be required to accommodate the proposed rolled steel 

beams.  Existing substructure concrete caps should be removed down to the sandstone and rebuilt to 

the proposed beam seat.  A semi-integral design is recommended on the piers and abutments per a 

slightly modified version of ODOT standard construction drawing SICD-1-96 Semi-Integral Construction 

Details for Steel Beam and Girder Bridges on Rigid Abutments.  A semi-integral abutment diaphragm is 

recommended per ODOT SICD-2-14 Semi-Integral Abutment Diaphragm Guide.  

 

20 FEET WIDE TRUSS (SPANS 3 THRU 6) ALTERNATIVE 

This alternative utilizes four middle truss spans with rolled steel beam approach spans with a width of 20 

feet f/f rail. This truss alternative will be less than the cost of the 24 feet wide truss alternative and 

comparable to the 24 feet wide steel plate girder alternative. However, the superstructure lane widths 

for this alternative would be significantly less than the 24 feet wide options and the existing bridge lane 

widths. Additionally, truss superstructures are considered fracture critical. Section 209.12 of the 2019 

BDM states “The use of fracture critical members is strongly discouraged”. Fracture critical 

superstructure require additional maintenance and expensive inspection when compared with the steel 

plate girder alternative. 

Since the there are no significant cost savings when compared to the 24 feet wide steel plate girder, and 

fracture critical superstructures are discouraged by ODOT, this alternative is not recommended for 

additional consideration and project development.  

 

24 FEET WIDE TRUSS (SPANS 3 THRU 6) ALTERNATIVE 

This alternative utilizes four middle truss spans with rolled steel beam approach spans with a width of 24 

feet f/f rail. This truss alternative will be more costly than the comparable 24’ wide steel plate girder 

alternative.  Additionally, truss superstructures are considered fracture critical. Section 209.12 of the 

2019 BDM states “The use of fracture critical members is strongly discouraged”. Fracture critical 

superstructure require additional maintenance and expensive inspection when compared with the steel 

plate girder alternative.  For these reasons, this alternative is not recommended for additional 

consideration and project development. 

 

ROLLED BEAM (SPANS 3 THRU 6) ALTERNATIVE 

The four middle spans are too long for rolled steel beams, therefore this alternative is dismissed from 

further consideration. 
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20 FEET WIDE STEEL PLATE GIRDERS (SPANS 3 THRU 6) ALTERNATIVE 

This alternative considers four continuous steel plate girder middle spans with rolled steel beam 

approach spans with a width of 20 feet f/f rail.  This results in middle span costs being less than the 

other middle span options under consideration. However, the superstructure lane widths for this 

alternative would be significantly less than the 24 feet wide options and the existing bridge lane widths. 

For these reasons, this alternative is not recommended for additional consideration and project 

development. 

 

24 FEET WIDE STEEL PLATE GIRDERS (SPANS 3 THRU 6) ALTERNATIVE 

This alternative considers four continuous constant depth steel plate girder middle spans with rolled 

steel beam approach spans with a width of 24 feet f/f rail. This alternative is less expensive than the 24 

feet wide truss alternative, maintains a 24 feet wide f/f rail width and is not fracture critical. 

This alternative is recommended for additional consideration and project development. 

 

PROPOSED BRIDGE DESIGN FEATURES 

PROPOSED RAILING 

The Muskingum County Engineer desires to use Twin Steel Tube (TST) bridge railing.  

Per ODOT BDM Section 304.3.3, the TST railing configuration was developed as a replacement to the 

Deep Beam Bridge Guardrail system on projects requiring a higher NCHRP acceptance level. The TST 

bridge railing is for use over rural stream crossings on two (2) lane routes with an ADTT in one direction 

less than 2500 where the finished deck surface is less than 25 feet above the normal water surface 

elevation or final ground line.  The system shall not be used on an overpass structure. 

While the bridge is over 25 feet above the normal water surface, the TST is justifiable because the: 

• existing bridge does not have concrete parapets, 

• TST will be an improvement over the existing conditions, 

• ADTT is significantly less than 2500, 

• TST will be lighter than concrete parapets, 

• TST will better accommodate over the side drainage, 

• And the Muskingum County Engineer will be the maintaining agency.  

GALVANIZED STRUCTURAL STEEL 

All structural steel should be galvanized. The Muskingum County Engineer desires to use galvanized 

structural steel over weathering steel even though additional splices may be required for the galvanizing 

of girders. Painting structural steel requires additional maintenance throughout the lifespan of the 

structure. 

PROPOSED JOINTS 

Expansion joint options were investigated for the two intermediate joint locations where the rolled beam 

and girder share a pier. A strip seal expansion joint and link slabs were investigated as two alternatives. 

The preliminary costs of using link slabs is less than a strip seal expansion joint (approximately $6000). 

The link slabs will also eliminate the maintenance issues that a strip seal can have (such as leaking seal, 

armor damaged by snowplows, etc.).  

There will be a joint over piers 2 and 6.  Spans 1 & 2 and 3 thru 6 will be continuous.  Span 7 is a simple 

span.  A joint will be required between spans 2 & 3 and between spans 6 & 7.  

A link slab joint detail that has been recently used in West Virginia and other states is recommended for 

this project. The link slab joint will keep the beam seat dry and material out of the joint. Following is an 

example of the link slab joint detail. 

 

UTILITIES ON BRIDGE 

The determination whether to require utilities to relocate or to be allowed on the replacement bridge 

superstructure will be determine as the project is further developed and utility coordination occurs. 

There is an existing utility line on the bridge.  The line appears to be telephone.  During the construction 

the line will require relocation. South of the structure there is overhead electric and telephone.  These 

lines may limit cranes to being able to operate only on the north side of the bridge.  Coordination with the 

utilities will be required to determine if relocation of the overhead lines is necessary. 
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CAUSEWAY VERSES BARGES 

CAUSEWAY 

Due to the length of the four main spans, a causeway or barges will be required to demolish the existing 

bridge superstructure and portions of the substructure and to construct the proposed bridge 

superstructure.   

A causeway will require environmental permitting since significant fill will be necessary below ordinary 

high water. It is estimated that the causeway will need to be 50’ +/- wide at the top to accommodate 

cranes and outriggers.  Assuming 1:1 embankment slopes, the base of the causeway will need to be 80’ 

to 100’ wide.  This would result in a large amount of fill to be placed and subsequently removed.  

Causeways have a risk of overtopping if the design storm is exceeded.  This additional cost would be 

borne by the owner.  This is not recommended method due to high cost and risk. 

BARGES 

Barges with cranes will be more cost effective and of lower risk than a causeway. Barges may require 

acquisition of temporary right-of-way for cranes and material to be loaded onto the barge. Permitting may 

be required to work below the ordinary high-water mark to construct a suitable area for loading and 

unloading.  However, the impacts would be significantly less than a causeway.  Based on conversations 

with contractors, the cost of removing the existing superstructure and constructing the new 

superstructure with barges is estimated to be approximately $2,000,000.  

 

CORROSION PROTECTION – STEEL GIRDERS 

There are three primary options that exist for protection against corrosion of steel girders.  They are: 

• Painted Steel 

• Galvanized Steel 

• Weathering Steel 

The ODOT Bridge Design Manual (BDM) Section 302.4.1.5 serves as a guide in selecting corrosion 

control systems. 

PAINTED STEEL 

Painted steel is a common corrosion protection method used in the State of Ohio. The main drawback of 

a paint protection system is that it will need to be sand blasted and repainted periodically in order to 

continually protect the superstructure steel from corrosion. Sand blasting and repainting is complicated 

because of containment requirements and is expensive because the bridge transverses a relatively large 

waterway, the Muskingum River. 

GALVANIZED STEEL 

Hot dip galvanizing provides an excellent long-lasting corrosion protection system which is anticipated to 

be relatively maintenance free throughout the life of the galvanized coating which is approximately 100 

years.  Galvanized steel is often used on smaller bridges where beam/girder units can be easily hot-

dipped.  Generally structural steel members would need to be relatively short, approximately 55 feet or 

less, for hot-dipped galvanizing, but longer lengths can be galvanized.  Therefore, the longer bridge spans 

may need to be fabricated with approximately twice as many members or sections as would typically be 

designed.   This will increase the number of field splices and the cost of construction. 

WEATHERING STEEL 

Weathering steel can provide an excellent long-lasting corrosion protection system when used in the 

appropriate atmospheric circumstances. Typically, weathering steel performs well on bridges which are 

not exposed to a highly corrosive environment and which are not continuously exposed to long term 

moisture conditions. Adequate air flow is needed to provide a drying ventilation condition below the 

bridge.  This would allow the girders to remain relatively dry and ensure that the steel will form a stable 

rust-like appearance when exposed to elements for a long period of time.  The net effect is that the steel 

creates a brown patina coating which guards against future corrosion. 

CORROSION PROTECTION LIFESPAN 

A structure with a lower up-front cost which requires significant recurring maintenance may prove to be 

less economical than a structure with a higher up-front cost and little to no recurring maintenance.  

Additionally, a structure with high up-front costs and a long service life may prove to be more economical 

than a structure with lower up-front costs and a shorter service life. 

Potential maintenance items include: 

• Deck replacement: 40 years 

• Sealing of concrete: 5 years 

• Structural steel painting (painted steel alternative only): 30 years 

A number of factors go into affecting the lifespan of the structure including the effect of corrosive 

elements in the environment, the type of corrosion protection system used, and the as-built thickness of 

the corrosion protections systems.  A review of available information indicates the following lifespans for 

each beam/girder type with the associated maintenance work:  

• Prestressed concrete I-beams: 75 years, with facia girder sealing every 5 years 

• Weathering steel girders: 75 years, with little to no maintenance 

• Galvanized steel girders: 100 years, with little to no maintenance 

The value of a structure whose lifespan extends far into the future is hard to accurately quantify.  

Predicting the operational and loading needs of a structure 50 years into the future is typically not 

accurate. 

CORROSION PROTECTION CONCLUSION 

The girders for the Gaysport bridge are considered to be in a relatively non-corrosive environment except 

when road salts (deicing salts) find their way to the girders below the deck through a leaky deck and 

deck joints. While the beams are relatively high above the Muskingum River allowing for adequate air 

flow, there is fog and moisture associated with the river.  Over the side drainage would allow road salts to 

blow onto the girders. 

While having a higher initial cost, galvanized steel is recommended because it will not require 

maintenance, will better allow for over the side drainage, and avoids rust staining of the new 

substructure pier and abutment caps.  
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GIRDER WEB THICKNESS 

Increasing the web thickness of steel plate girders facilitates easier construction when the girders are 

erected. A thicker web will help prevent the girders from buckling under their own weight prior to 

attaching cross frames. A thicker web will minimize, and may eliminate, the amount of temporary bracing 

required during construction.  

A thicker web will increase the lifespan of the steel plate girder. Once the galvanizing has deteriorated 

the underlying steel will have an addition sacrificial thickness that can deteriorate without adversely 

affecting the superstructure thereby increasing lifespan. 

The steel plate girders proposed for the replacement bridge superstructure are 48 inches by 5/8 inch.  

The steel plate girder web can be increased by 1/4 inch for a total web thickness of 7/8 inch without 

requiring the redesign of the steel plate girder flanges. The estimated cost of increasing the web 

thickness is $120,969 based on the following calculation. 

493.75’ long girders x (0.25” additional web thickness ÷ 12”/ft.) x 4’ girder height x 4 girders x 490 

lbs./cu. Ft. x $1.50 per lbs. = $120,969 

 

SUMMARY OF CONSTRUCTION COSTS 
CONSTRUCTION COST COMPARISONS 

A preliminary estimate of probable construction costs based on 2019 costs was developed for each 

considered alternative and summarized as follows. 

TRUSS REPLACEMENT COSTS 

According to the Muskingum County Engineer’s Office (MCEO) on Aug. 26, 2019, the estimated cost to 

replace the existing truss spans with galvanized truss superstructures having a 24’ wide f/f rail concrete 

deck and TST railing is $5,320,000. This cost is to replace truss spans 3 thru 6 only, including new pier 

caps. This does not include costs to replace the steel beam spans 1, 2 & 7, abutments, or approach 

work.  

According to the Muskingum County Engineer’s Office (MCEO) on Aug. 27, 2019, the estimated cost to 

replace the existing truss spans with galvanized truss superstructures having a 20’ wide f/f rail concrete 

deck and TST railing is $4,400,000. This cost is to replace truss spans 3 thru 6 only, including new pier 

caps. This does not include costs to replace the steel beam spans 1, 2 & 7, abutments, or approach 

work. 

APPROACH SPANS ROLLED STEEL BEAMS, 20’ WIDE, SPANS 1, 2 & 7, COSTS 

Approximate construction cost is $1.398 million. See Appendix. 

APPROACH SPANS ROLLED STEEL BEAMS, 24’ WIDE, SPANS 1, 2 & 7, COSTS 

Approximate construction cost is $1.446 million. See Appendix. 

STEEL PLATE GIRDER, 20’ WIDE, SPANS 3 THRU 6, COSTS 

Approximate construction cost is $4.296 million. See Appendix. 

STEEL PLATE GIRDER, 24’ WIDE, SPANS 3 THRU 6, COSTS 

Approximate construction cost is $4.527 million. See Appendix.  

COST COMPARISON SUMMARY 

Truss Alternative, 20’ Wide: $1.398 Million + $4.400 Million = $5.798 Million 

Truss Alternative, 24’ Wide: $1.446 Million + $5.320 Million = $6.766 Million 

Steel Plate Girder Alternative: 20’ Wide: $1.398 Million + $4.296 Million = $5.694 Million 

Steel Plate Girder Alternative: 24’ Wide: $1.446 Million + $4.527 Million = $5.973 Million 

 

 

LIFE CYCLE COSTS 

Life cycle costs are generated by combining the initial construction costs with the future maintenance 

costs to calculate the anticipated cost of the alternatives over the life of the bridge. 

For this study, life cycle costs are calculated on today’s dollars and with a negligible discount rate.   

For actual performance, it is noted that increasing traffic and damage would result in rehabilitation 

timing decreases.  Meaning that the same standard fix can’t last the same time frame as the previous 

fix. 

The time horizon for the life cycle cost analysis: 

• Equal for all alternatives under consideration 

• Is not the same as the design life 

• Is set long enough in include at least one major rehabilitation 

• Long enough to distinguish cost differences 

For reasons previously stated, painting of structurally steel has been excluded from additional 

consideration and life cycle cost analysis. 
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BREAKDOWN OF LIFE CYCLE COSTS 

The following tables show the life cycle costs for sealing, deck and inspection for a 75-year life cycle. 

STRUCTURE TYPE 
SEALING Life Cycle Cost 

Frequency (Years) Cost Total 

Galvanized Beams 

15 

$9,800 $39,200 

Weathering Beams $9,800 $39,200 

Truss $4,694 $18,776 

 

STRUCTURE TYPE 
DECK Life Cycle Cost * 

Frequency (Years) Cost Total 

Galvanized Beams 
40 

$943,117 $943,117 

Weathering Beams $943,117 $943,117 

Truss 20 $508,499 1,525,498 

* Deck cost for truss includes superstructure rehabilitation. 

 

STRUCTURE TYPE 
INSPECTION Life Cycle Cost 

Frequency (Years) Cost Total 

Galvanized Beams 

1 

$1,500 $112,500 

Weathering Beams $1,500 $112,500 

Truss $5,000 $375,000 

 

SUMMARY OF LIFE CYCLE COSTS 

The following table shows the life cycle costs for the shown beam types for a 75-year life cycle. 

STRUCTURE TYPE Life Cycle Cost 
Superstructure Replacement 

 Initial Construction Cost 

Galvanized Beams $7,058,106 $5,972,289 

Weathering Beams $6,610,672 $5,524,855 

Truss $8,684,910 $6,765,636 

 

 

 

CONCLUSIONS AND RECOMMENDATIONS 
RECOMMENDED PREFERRED ALTERNATIVE 

The recommended preferred replacement superstructure alternative is to use four beam lines of 

galvanized rolled steel beams for spans 1, 2 & 7 and galvanized steel plate constant depth girder for 

spans 3 through 6 with 24 feet wide face/face rail reinforced concrete deck with TST railing and over the 

side drainage. The steel plate girders are proposed to have a depth of between 50” to 52” with an 8.5” 

composite concrete deck and 2” haunches.  There are also four steel plate girder beam lines.   

The total superstructure depth will be 60.5” to 62.5”.  Span lengths are 102’-3”, 110’, 140’-3”, and 

140’-3” for spans 3 through 5. 

The bridge will have a vertical profile set to accommodate 25 MPH two-lane, two-way traffic that will not 

decrease the low chord elevation of the bridge.  There is some room to adjust the profile downward to 

improve the profile. 

The substructure abutments and piers will have caps replaced with reinforced concrete and new 

bearings.  Abutments will be semi-integral with new approach slabs. Link slab joints are proposed 

between spans 2 & 3 and between spans 6 & 7.  

Barges with cranes will be more cost effective and of lower risk than constructing a causeway to 

demolish the existing bridge superstructure and portions of the substructure, and to construct the 

proposed bridge superstructure.   
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APPENDIX 
APPENDIX A: PRELIMINARY PLANS 

 

APPENDIX B: COST ESTIMATES 

 

APPENDIX C: HYDRAULIC DATA 

 

APPENDIX D: EXISTING PLANS 
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