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June 17, 2005

City of Durham

Department of Public Works

101 City Hall Plaza

Durham, NC 27701

Attention: Mr. Edward R. Venable, PE

Subject: Structural Condition Assessment and Alternative Study
Apex Street Bridge in Durham, NC

Dear Mr. Venable;

Parsons Brinckerhoff is pleased to provide this report on our structural condition assessment of the Apex Street Bridge
in Durham, NC. Our work is complete in accordance with your request dated April 18, 2005.

The purpose of our work is to provide a structural evaluation of the bridge to compare its current condition to
recognized standard performance criteria as well as provide a cost and life cycle study of maintenance or replacement of
the bridge.

This report presents project information, review of documents, and our observations of the structure. We have provided
recommendations for maintenance and repairs with associated rough cost and life cycle estimates, and estimated
replacement cost with typical design life of a new bridge. Photographs of point of interest are included at the back of
this report.

If you have any questions regarding this report, do not hesitate to contact us.

Sincerely,

Parsons Brinckerhoff Quade & Douglas, Inc.

T HEREBY CERTIFY THAT THE REPORT CONTAINED HEREIN WAS PREPARED BY ME OR UNDER
MY DIRECT SUPERVISION.

SIGNED SEALED, AND DATED THIS [ 71ﬂ: DAY OF /f, WE 2005.
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1.0 Executive Summary

A. Problem Statement

Parsons Brinckerhoff performed a structural survey to assess the condition of the Apex St. Bridge over
the American Tobacco Trail between Carolina Circle and Potts Avenue in Durham, NC. Points of interest
in the survey include any areas of damage, deterioration, and changes to the original as-built condition.
Evaluated are the safety and durability of the structure. This report assesses the live load rating for code
compliance and recommends any maintenance and repairs. The specification used was the Standard
Specification for Highway Bridges, 17" edition - 2002.

B. History and Background

The Apex St. Bridge is an 82 foot long, three span structure that was originally designed to carry
vehicular traffic but is now closed to all but pedestrian traffic. It consists of timber decking with an
asphalt overlay supported by wide flange longitudinal stringers. The bridge has sidewalks that consist of
4x4 timbers perpendicular to the main timber decking with another layer of timber decking and an asphalt
wearing surface on top. The beams are supported by two interior steel frame piers and rest on concrete
abutments at each end. The spans are approximately 27 feet each. The bridge was constructed in 1958.
The bridge is located approximately one tenth of a mile west of South Street on Apex St. The bridge runs
approximately in a west/east direction.

C. Field Observations

A site visit was made on Tuesday June 14™ at mid-day to perform a visual inspection. On that day it was
a mostly clear sky with lightly scattered clouds. The temperature was 94 degrees. Construction drawings
were not obtained prior to the field inspection.

The as-built construction for the bridge is consistent with typical construction practice in the 1950’s for
short bridges. Asphalt is covering the main deck. Asphalt pavement over moisture sensitive structural
members is a common cause of structural problems. Asphalt traps moisture against elements below. The
timbers and stringers subject to the moisture seeping through the Apex Street Bridge deck are
deteriorating due to this effect. The concrete abutments are in relatively good shape and appear to be cast
in place abutments supported by steel piles.

A large gas line is supported by the bridge on the first interior bay on the south side of the bridge. If the
bridge were repaired or replaced, attention to this utility would be required. No other utilities were
observed on the bridge.

D. Options and Associate Costs

Estimated Cost Expected Life Cycle *
Repair Alternative $312,000 Over 20
Replacement Alternative $353,400 Over 30

* Regular maintenance assumed to be performed throughout service life.
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2.0 Introduction

2.1 Purpose and Scope of Structural Survey

The purpose of the survey is to assess the overall structural condition of the bridge and determine its
present condition and continued use, its suitability for repair and reuse as a pedestrian bridge, and
suitability for replacement. Life cycle and cost associated with each alternative is included.

2.2 Survey Methods

The site inspection phase included a general visual inspection from the ground and atop of the structure to
document the condition of the main superstructure and substructure elements. Any notable observation
was documented. Photographs were taken of points of interest including, but not limited to, damage,
distress, and changes to the as-built condition of the structure. Appendix 7.1 presents the photographs of
significant observations.

2.3 Survey Limitations

The survey includes the general visual observation of the structure and its primary and secondary
structural components. No testing was performed as part of our work. Special access equipment, such as
ladders, was not used. Plans for the structure were not available.

Over a Century of
Engineering Excellence



Parsons 909 Aviation Parkway
Brinckerhoff Suite 1500
Morrisville, NC 27560
Phone: 919-467-7272
Fax: 919-467-7322

3.0 Project Information

3.1 Description and Use of Structure

The Apex St. Bridge, Bridge 310242 on the NCDOT inventory, crosses the American Tobacco Trail near
downtown Durham. The structure is an 82 foot long, three span structure that was originally designed to
carry vehicular traffic but is now closed to all but pedestrian traffic. With a sidewalk on each side, the
structure is 50 feet wide. It consists of timber decking with an asphalt overlay supported by wide flange
longitudinal stringers. The bridge has sidewalks that consist of 4x4 timbers perpendicular to the main
timber decking with another layer of timber decking and an asphalt wearing surface on top. Underneath
the sidewalk the beam spacing is 4’-9”, and underneath the middle of the bridge the beam spacing is 2’-
0”. There is lateral cross bracing underneath the stringers. The beams are supported by two interior
riveted built-up steel frame piers and rest on concrete abutments at each end. The spans are
approximately 27 feet each. The bridge was constructed in 1958. The bridge is located approximately
one tenth of a mile west of South Street on Apex St. The bridge runs approximately from west to east.

3.2 Structural Performance Criteria

The performance criteria used for this structure are based on the Standard Specification for Highway
Bridges, 17" edition - 2002.

3.3 Review of Existing Documents

Construction plans for the bridge were not available at the time of inspection. Previous bridge inspection
reports were reviewed before this inspection.
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4.0 Site Observations

4.1 As-Built Construction

The as-built construction for the bridge is consistent with typical construction practice in the 1950’s for
short bridges. Asphalt is covering the main deck. Timbers are built up to provide a sidewalk, and an
asphalt layer is also covering this. The timbers are laid in a mat over closely spaced steel stringers with
an asphalt layer on top for a wearing surface. Asphalt pavement over moisture sensitive structural
members is a common cause of structural problems. Asphalt tends to trap moisture against whatever is
underneath it. The timbers and stringers subject to the moisture seeping through the Apex Street Bridge
deck are, not surprisingly, deteriorating due to this effect. The concrete abutments are in relatively good
shape and appear to be cast in place abutments supported by steel piles. There is evidence of deck
patching. No main members or secondary members appeared to have been modified or replaced.

A large gas line is supported by the bridge on the first interior bay on the south side of the bridge. If the
bridge were repaired or replaced, attention to this utility would be required. No other utilities were
observed on the bridge.

4.2 Critical Members and Primary L oad Paths

Loads from the pedestrian or vehicular traffic pass from the timbers to the wide flange beams or stringers.
The stringers carry the load to the beam seats at the abutments or interior piers. The loads are then
transferred through the abutments, along with the surcharge from the soil, into what appears to be a group
of steel piles. The interior piers are supported by large concrete pedestals and most likely a spread
footing below.

4.3 Actual Loading and Environmental Conditions

The bridge was not observed under significant live load. There was no apparent load induced distress
observed. There is significant moisture damage. Many of the timbers are severely rotting. 70% of the
timbers exhibit efflorescence from moisture. 10% of the stringer surface exhibit rust and corrosion.
There are areas on some of the stringers that exhibit significant section loss.
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4.4 Structural Damage, Distress, and Deterioration

A site visit was made on Tuesday June 14™ at mid-day to perform a visual inspection. On that day it was
a mostly clear sky with lightly scattered clouds. The temperature was 94 degrees. Construction drawings
were not obtained prior to the field inspection. Previous bridge inspection reports were reviewed before
the inspection

The overall structural condition of the bridge was poor. The surface of the bridge was somewhat clear. A
high degree of water damage was observed underneath the structure. The bridge will become a
continuing maintenance problem unless major improvement or replacement occurs.

Field observations of the Superstructure are as follows:

e Hand railing

The hand railing is anchored to rotten timbers on the outside of the bridge. The north railing did
not have significant movement. The south side had an area where there was consistent rot along a
significant portion of the bridge. In the area, the rail moved significantly when pressure was
applied. This is an area of concern.

e Asphalt Surface

The asphalt surface exhibits insignificant random cracking. Vegetation is growing in some of the
dirt that has accumulated in the cracks in the asphalt. On the west side of the deck it appeared
that the asphalt had been patched. The asphalt, as viewed from the underside, is allowing
moisture to adversely affect structural components of the bridge.

e Timbers
The timbers are in poor condition. Efflorescence from water seepage was observed on 70% of
the timbers. The timbers supporting the railing have significant or complete section loss. Some
of the timbers along the top flange of the stringers have significant or complete section loss.

e Stringers
The stringers exhibit corrosion on 10% of the surface. The corrosion is significant in areas

around the interior supports and particularly the abutments. After striking one area of significant
corrosion, a section of rust approximately 1/16 thick fell off the member.
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Field observations of the Substructure are as follows:

e Steel Frame Interior Bents

The steel framed interior bents exhibit corrosion on approximately 10% of the surface. The
beams supporting the girders have significant corrosion in some areas. The columns and cross
framing do not have any significant corrosion. The connections to the concrete pedestals footings
do not have significant corrosion or weathering.

e Abutments

There is insignificant random spalling and cracking. In the middle of both abutments there is a
settlement crack. The settlement crack appears to be a through thickness crack and passes
vertically through the backwall as well. The crack appears to be stable and is not of significant
concern.
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5.0 Conclusions

5.1 Observed Condition verses Structural Performance Criteria

Moisture passing through the asphalt onto structural elements below is an area of concern. The railing
being loose because of the rotting timber to which it is anchored is also an example of moisture induced
failure. Some areas of significant corrosion have created section loss in primary load carrying members.
Because of the redundant nature of the structure, soft spots will develop in the structure before any real
danger is realized. An example of a soft spot is the loose railing mentioned above. Other noted
deficiencies do not have a significant affect on the structural performance. The minor spalls, the
settlement cracks, and failed paint will not significantly reduce the expected service life of the structure.

5.2 Summary of Structural Condition

The over all condition of the structure is poor. The water damage from constant leakage of the wearing
surface and runoff from the deck is causing timber rot and steel corrosion. This situation should be
corrected or at the least monitored very closely.
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6.0 General Recommendations and Opinions of Cost

6.1 Prompt Action Notice

A Prompt action notice is defined as a need for closure of the structure within 24 hours of receiving
notification and continued closure until repair recommendations are exercised. During the condition
survey and assessment, no sign of deterioration warranted a Prompt Action Notice.

6.2 Maintenance Repairs within 30 days

The railing on the south side should be properly anchored to the bridge, such that no significant
movement occurs when pressure is applied. The rail repairs should be completed within 30 days.

6.3 Long Term Maintenance Repairs

Long term maintenance is split into three alternatives. The first alternative is to repair the railing and to
do nothing beyond the 30 day repair and estimated life of the structure before significant maintenance or
demolition occurs. The second alternative is to perform major repairs on the existing structure. The third
alternative is to demolish the existing structure and replace it with a new structure.

Estimated schedule of deterioration:

The bridge components will likely fail in sequence. The itemized cost in the appendix can be used in
conjunction with this schedule and future value of money to determine the present day cost of repairing
the structure as it fails.

Rail on each side will likely start failing within one to two years.

The rotting timbers will likely begin to show distress to the bridge within five years.

The corroding steel stringers will likely fail within 10 to 15 years.

The interior bents may last 20 more years.

The abutments appear to be in ‘as built’ shape and could last for the life of a new structure with
minor repair.

Perform Major repair to the Existing Structure:

Major repair would consist of tearing off the existing deck and redecking the bridge, blast cleaning and
repainting the stringers and substructure, and injecting a non-expansive grout into settlement cracks in the
abutments. The stringers may need to be strengthened due to different structural code requirements and
different loading from the new deck. The geometry of the bridge could be modified according to the
owner’s wishes very easily with this level of repair, however further analysis would be required. The
below estimates assume a similar structure would be restored and no strengthening would be required. It
is recommended that an alternative to the timber decking and asphalt surface be considered if this
alternative were chosen. This repair would likely give a service life of more than 20 years.
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Demolish the existing structure and replace it with a new pedestrian bridge similar to ones that exist on
the American Tobacco Trail:

The bridges that are in many parks and similar to the ones that exist on the American Tobacco Trail are
designed and fabricated by a few companies in the United States. They are very popular because they are
aesthetically pleasing and relatively inexpensive. An example of one of these companies is Continental
Bridge. Their web site can be found at this address: http://www.continentalbridge.com/index.cfm . A
local bridge design firm would still be responsible for rehabilitating the abutments that would support the
‘off the shelf’ bridge.

6.4 Engineer’s Estimate of Repair and Replacement

The below estimates are an order of magnitude estimate and should not be used for bid estimation.
30 Day Repair:
The repair cost for the 30 day repair, alternative 1, is estimated to be $1,000.

Long Term Repair or Replacement:

Estimated Cost Expected Life Cycle *
Repair Alternative $312,000 20 years
Replacement Alternative $353,400 30 to 50 years

* Regular maintenance assumed to be performed throughout service life.
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7.0 Site Photographs

Picture 2 — Gas Line under structure
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Picture 3 - North side hand rail anchorage, timber is splitting

"

Picture 4 — South side hand rail anchorage, significant section of timber has rotted away
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Picture 5 — South Rail viewed from below; a significant length of timber has rotted

Picture 6 — South Rail, vegetation growing out of rotted wood
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Picture 8 — Evidence of previous asphalt repair
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Picture 10 — Timber over beam pushed out from corrosion build up
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Picture 11 — Timber rotted over beam; vegetation growing between beam and deck

Picture 12 — Stringers exhibit corrosion on 10% of the surface
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Picture 14 — Seepage through deck causing corrosion of top flange of stringer on east structure
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Picture 15 — Paint failure and corrosion caused by water seepage on west structure

Picture 16 — Paint system failure and corrosion on bottom flange of stringer
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Picture 17 — Paint system failure and corrosion at lateral bracing connection
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Picture 21 — East Abutment, random cracking, spalling, and efflorescence
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