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PREFACE

This Bridge Inspection Report continues the City @bshen’s Bridge Inspection
Program, which is administered by the City of GosRagineering Department. This report was
prepared in accordance with the National Bridg@éation Standards developed under the 1968
Federal Aid Highway Act.

DLZ Indiana, LLC was authorized to conduct thispi@stion and prepare this report in
accordance with an Agreement with the City of GosHadiana, dated November 21, 2011.
Authorization to proceed with Phase | was issuedhieyCity of Goshen on January 31, 2012.
The field inspections were performed on Februaan® 7, 2012. As required per the agreement,
and in compliance with FHWA requirements, a listio§ the personnel involved in the
inspections and their qualifications can be foungage 7.

This inspection report should prove to be helpduCity Officials in determining problem
areas, in posting safe bridge load limits, in dgthimg a plan for bridge improvements, and in
the selection of safe school bus routes. Thisrtegfuld also further demonstrate the need for
preventative maintenance and reemphasize the kenefi a well coordinated bridge
improvement program.

We wish to acknowledge the assistance and cooperati all governmental offices
involved in this study, including, but not neceflgdimited to, the City of Goshen Engineer, the
City of Goshen Board of Public Works and Safety] #re City of Goshen Parks Department.
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INTRODUCTION AND SCOPE REPORT

The purpose of this inspection was to provide aeturcondition analysis and report of
vehicular and pedestrian bridges under the jurigdicof the City of Goshen. This inspection
report includes a total of 13 structures. Sinael#st inspection in 2008, one (1) structure has
been added, Bridge 300, Millrace Canal Trail ovélirite Hydraulic Canal.

Several of the previously recommended repairs &ious bridges have been completed;
however, several bridges still require repairs egfthbilitation. This report should serve as a
reminder of some of the undesirable conditionsxistence.

The inspections were limited to monitoring the peob areas identified in the previous
reports and checking for relatively evident defies, which have occurred since the last
inspection. Although the inspections and the repave been completed under the direction of a
Registered Professional Engineer and every effast leen made to maintain a high level of
professional judgment, no guarantees can be matlalttdeficiencies were noted.

The Structure Inventory and Appraisal (SI&A) Regdnave been prepared with respect
to the Federal Highway Administration’s (FHWA) galthes established in December of 1995
and Indiana Department of Transportation’s (IND@ifgction and interpretation. Because this
inventory is not part of the National Bridge Invert (NBI) and some inventory items are not
applicable to pedestrian bridges, some data erdfittge coding guidelines were modified so that
they would be applicable to pedestrian bridgess Thss done to report the existing conditions
for each structure in a clear and concise manner.

In accordance with the FHWA'®ecording and Coding Guide for the Structural
Inventory and Appraisal of the Nations Bridgéereafter referred to as the coding guide, the
SI&A sheets shall include and keep updated (withigears) the ADT and the percentage of
trucks at the structure for those carrying vehictdaffic. For any proposed design work at the
vehicular structures, the City should obtain taffounts prior to proceeding with any design.
The traffic counts for all vehicular bridges are-topdate. Bridges 302 and 305 will require
updated traffic counts prior to the next phasenspections in 2014.

All field notes, computations, reference data atitelomaterials used in the preparation
of this report are on file at the office of DLZ ada, LLC. Copies of relevant data for
individual bridges will be furnished upon request.
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305 were found to have the paint in poor to vergrgmndition.

3. Many bridges have interior bents or piers, whichdtdo catch debris. These
structures should be checked periodically and #f&id removed. Bridges 101 and
104 were found to have significant amounts of aadated debris.

4, Many bridges have problems with erosion, undernginor scour to varying degrees
at the substructure elements. Although these enoblmay not appear to be very
serious initially, if they are not corrected thegncdead to serious problems. When
these problems are detected, they should be repaesariety of means exist to
repair and prevent future problems such as plagprgp around the substructure.
Bridges 103, 104, 202, 301, 302, 303, and 305 wetmd to have erosion,
undermining, or scour depressions.

It should be noted, that continuous maintenancetsctteyond these immediate
requirements will be needed. However, estimatiogis of such future maintenance is not
within the scope of this report. In using the casimating sections of this report, readers are
cautioned that preliminary estimates are very garard that substantial refinements can be
obtained when an in-depth scope of work and detglans are prepared for a particular
project.

BRIDGE SIGNING AND MARKING

The field inspection showed that a number of signd markers are being used by the
City. Local Agencies traditionally have been rétunt to engage in extensive signing, probably
due to the assumption that most persons travebiogl Iroads are familiar with these roads.
Signs are also subject to vandalism and can be jar reapense for highly limited budgets.
However, recent changes in legal decisions govgrhiability in accidents and increases in
traffic are forcing Local Agencies to be consciafssigning and marking problems. As a
minimum, signs warning of one lane or narrow brglgend low load limits are absolutely
essential. In addition to these signs, reflectmtizlelineators warning of narrow shoulders or
reflectorized warning signs at the ends of narrowldes provide a highly visible means of
warning the traveling public of hazardous situasionWeed and brush control should be
exercised to maintain the visibility of such waigigevices.

The location of load limit signs deserves parfcidttention. Load limit signs should be
located within a few feet of the structure. Howegwé would be advantageous to both the
motorists and the City to also locate these signmtarsections nearest the bridge, thereby
warning the motorists at a point where they camgbaheir route, if necessary. It would also be
to the City’s benefit to keep updated and well doented records of the posting of all load limit
signs. For a summary of bridge load postings, a@e 4. In accordance with the INDOT
Bridge Inspection Manual, a notice should be sgnthie City to the school districts advising
them of the location of all bridges with a 12 Tonless capacity. This notice should be sent
annually or when a bridge’s posting status changes.
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The criteria for posting bridge end markers fohigalar bridges is called out in the
Federal Manual obniform Traffic Control Devicesand the Indiana Manual dsniform Traffic
Control Devices These manuals only require bridge end markersQae Lane Bridge” and
“Narrow Bridge” structures or whertobjects not actually in the roadway may be so elds
the edge of the road that they need a markdt”is this latter criteria that governs our juagnt
when recommending posting of markers for certainctires wider than darrow Bridge”.
However, the final use of the markers at locatiottser than at 4One Lane Bridge” or a
“Narrow Bridge” will remain at the discretion of the City.

Table 5 and Table 6 list those safety items thatcarrently on the bridge and those that
are recommended for use at the bridge designatedectively. The recommended signing set
out in these tables is intended as a minimum awodldhbe evaluated in the field for possible
expansion, especially if features such as inteegt curves, or other hazards are in close
proximity to the bridge.

BRIDGE INVENTORY AND APPRAISAL CRITERIA

The condition of each bridge has been assesselebinspecting engineer and ratings
have been assigned to the features as listed ordanace with the guidelines referenced herein.
In general, a rating “6” or “7” indicates a potetfor minor maintenance. A rating of “5”
indicates a potential for major maintenance anthgatof “4” or less indicate a potential for
major rehabilitation or replacement.

The appraisal of each structure with the deficiem@s noted, was based on the judgment
of the inspecting engineer. Ratings were thergassi based again on the referenced guidelines.
Ratings “6” and above indicate that conditions ageial to or better than present minimum
criteria. Ratings “4” and “5” indicate conditiomseeting minimum tolerable limits to be left in
place as is. Ratings “3” and lower indicate intalde conditions requiring repair or replacement
with high priority.

The capacity of each structure was determinedadbyutations where possible. Where
sufficient data is unavailable, assumptions werderta arrive at a rating. The calculations were
based on field dimensions, on the condition of shperstructure and on the judgment of the
engineer. They are by no means intended to cosipleinalyze the entire structure or to
guarantee the capacity ratings. This is clearlyohd the scope of this project and would be
impossible without complete plans and a more detaihspection and investigation. They are
intended to be a “best estimate” for these ratangs$ serve as the basis for determining the safe
live load capacity. The summary of the load ratiagd figure of rating vehicles can be found in
Table 4 and Figure 1, respectively.

Certain criteria were established as a practicgthiod for arriving at a rating for each of
the structure types. The procedures used, in danoe with guidelines of this study, were as
follows:

General: The supporting bridge floor members in all cagese assumed to be the
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limiting component and subject of analysis. Memsberere assumed to be less than fully
effective where portions of members were lost dueotrosion or spalling.

Steel: Member sized and spacings were measured. Supeust dead loads were
approximated based on field measurements. Disioibwof wheel loads was determined in
accordance with current AASHTO requirements. ASABbB steel (36 ksi yield stress) was
assumed for bridges built since 1963 and A7 st88l| Ksi yield stress) was assumed for
construction between 1936 and 1963. Steel withk§Oyield stress was assumed for steel
construction between 1905 and 1936. For constmugbrior to 1905 steel with 26 ksi yield
stress was assumed. Inventory ratings were baseBbopercent of yield stress; while the
operating rating was based on 75 percent of yiekts.

Cast-in-Place Concrete Flat Slabs, Arches & Girdeidember sizes and spacing were
measured.  Where plans were available the specitiedcrete compressive strength,
reinforcement yield strength and size and locabbreinforcement was used in the strength
calculations. Where this data was not availabéeghidelines outlined in the AASHTO Manual
for Condition Evaluation of Bridges were followedFor structures built prior to 1954 the
inventory rating was based on an allowable steekstof 18 ksi, the operating rating was based
on an allowable steel stress of 25 ksi and a wekhgth of 33 ksi. For structures built after 1954
the inventory rating was based on an allowablel stieess of 20 ksi, the operating rating was
based on an allowable steel stress of 28 ksi agteld strength of 40 ksi. The concrete
compressive strength for structures built priol 89 was assumed to be 2500 psi and 3000 psi
after 1959. For a concrete compressive strengtl5800 psi, the allowable stress for the
inventory rating was 1000 psi and 1500 psi fordperating rating. For a concrete compressive
strength of 3000 psi, the allowable stress foritiventory rating was 1200 psi and 1900 psi for
the operating rating.

Prestressed Concrete Box Beams and |-Bearwkember capacities were determined
with the aid of load tables and the 1960’s PresggdBeam Standard Drawings published by the
Indiana Department of Transportation. When the lmemof prestressing strands was not known,
a conservative estimate was made. When planswe¢r@vailable, an initial concrete strength of
4,000 psi and a final concrete strength of 5,000wmse assumed. In addition, strands were
eliminated at crack locations or where spalls vexident.

Timber Slabs: Member sizes and spacings were measured. Suwmptuseé dead loads
were approximated based on the field measuremefitse distribution of wheel loads was
determined in accordance with current AASHTO regmients. In accordance with INDOT
specifications, timber slabs were assumed to beglasuFir-Larch, No. 1 or better with a
bending strength of 1150 psi. The actual allowaliess for the operating and inventory ratings
was based on the bending strength multiplied byowuaradjustment factors. For both the
inventory and operating rating, a repetitive memfaator of 1.15 and a size factor (which
depends on thickness and depth) of 1.0 to 1.2 usad. For the inventory rating a load duration
factor of 1.15 was used while 1.33 was used forogherating rating duration factor. In addition
to the adjustment factors, the allowable operatiating stress was increased by 33%, in
accordance with AASHTO.
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A listing of all personnel involved with the prajeand their qualifications is listed in
Table 1. A summary of bridges historic significar@an be found in Table 7. In order to further
facilitate and clarify interpretation of the vareiiems contained on the Structure Inventory and
Appraisal Sheets, a brief explanation of each ighsted in Appendix C.

It is hoped that the format of this report wilbprde a convenient means of reference for
anyone using it and assist in achieving an imprpadéquate and safe bridge system within the
City of Goshen.







