2018 Annual Clark County Bridge Report

NE 10th Avenue Bridge

Submitted by Ahmad Qayoumi, PE
County Engineer/Public Works Director

Prepared by David Dolan, PE
Clark County Public Works, Engineering and Construction Division
Submitted June 2019




Clark County 2018 Annual Bridge Report

TABLE OF CONTENTS

[ INTRODUCGTION ... Page 3
[I. BRIDGE INVENTORY ... Page 3
[Il. BRIDGE INSPECTION FINDINGS AND REPAIRS .........ccciiiiiiennn. Page 5
IV. RESTRICTED BRIDGES ... Page 7
V. BRIDGE CONSTRUCTION/ACCOMPLISHMENTS IN 2018 .............. Page 8
VI FUTURE PLANS o Page 9
GLOSSARY OF BRIDGE TERMINOLOGY .....cuiiiiiiiiiiiiiiiiiieieeeeeee Page 10-11
APPENDIX TO THE 2018 ANNUAL BRIDGE REPORT .......ccooiiiiiiie Page 12

Table A — Bridge Inventory
Table B - Bridge Condition State
Table C - Bridge Repairs

Report prepared May 28, 2019



Clark County 2018 Annual Bridge Report

|. INTRODUCTION

This bridge report is prepared by the Clark County Public Works Department each year to fulfill the
requirements of the Washington Administrative Code (WAC) 136-20-060. The WAC requires:

Each county engineer shall furnish the county legislative authority with a written report of the findings
of the bridge inspection effort. This report shall be made available to said authority and shall be
consulted during the preparation of the proposed six-year transportation program revision. The report
shall include the county engineer’s recommendations as to replacement, repair or load restriction for
each deficient bridge. The resolution of adoption of the six-year transportation program shall include
assurances to the effect that the county engineer’s report with respect to deficient bridges was
available to said authority during the preparation of the program.

The bridge inspections follow the National Bridge Inspection Standards (NBIS), which are published
in the Code of Federal Regulations, 23 CFR 650, subpart C. The NBIS sets national standards for the
proper safety inspection and evaluation of bridges and applies to all structures defined as highway
bridges on public roads. The county uses the Washington State Bridge Inspection Manual, which
details state policies and procedures for inspecting bridges and assessing their condition.

This report summarizes the county’s 2018 bridge program, activities and findings. These programs
help prioritize the maintenance and preservation of county bridges and identify complete bridge
replacements before they significantly affect the county’s transportation network.

Il. BRIDGE INVENTORY

The county inspects 109 bridges located throughout Clark County. Of these bridges:

» 76 bridges owned by Clark County.

» 27 bridges owned by cities and inspected under interagency agreements.

* 6 bridges owned by the railroads (BNSF Railway, Chelatchie Prairie Railroad) and inspected
for roadway safety.

Bridges are identified throughout this report by the bridge name followed by the bridge number,

e.g., Betts Bridge No. 26. A complete bridge inventory is included in Table A in the Appendix. As
referenced above, 27 bridges are owned by the cities of Vancouver, Camas, Washougal, Ridgefield,
Battle Ground and La Center and six are owned by BNSF Railway or Chelatchie Prairie Railroad

and are inspected for roadway safety on the streets that pass under them. The following map, Clark
County Bridge Locations Figure 1, illustrates the distribution of county-owned and city-owned bridges
throughout the county, in each councilor’s district.
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lll. BRIDGE INSPECTION FINDINGS AND REPAIRS

A. Bridge Inspection Findings

NBIS mandates that public agencies inspect
and report on all bridges at least once every

two years. Under these standards, the county

is required to document and report the current
condition of each bridge, determine the degree
of wear or deterioration, and recommend repairs
or needed services. Deficient bridges, such

as load restricted bridges, may require more
frequent inspections.

A total of forty-seven routine bridge inspections
were conducted in 2018. During these bridge
inspections, inspectors evaluated the condition
of the bridge structure and documented any
observable deficiencies. When deficiencies were
spotted, they were noted in the report and a
deficiency report was generated and provided to the Road Maintenance and Safety Division for follow
up. Any urgent structural or safety concerns were addressed promptly. No significant findings resulted
from this year’s routine bridge inspections.

High flow at scour critical bridge.

Thirteen county bridges are considered scour critical and require special inspection after storms for
erosion, debris and stream bank instability. As a result of these post-flooding inspections, several
county bridges were submitted for scour mitigation preventative maintenance grants. One bridge,
Davis Bridge No. 232, is scheduled for replacement.

The bridge inspection reports are generated, reviewed and entered into Bridge Works, a bridge
management database developed by the Washington State Department of Transportation (WSDOT)
Bridge Preservation office. This database is a master inventory of all structures that are the
responsibility of WSDOT. State transportation officials verify that Clark County bridges comply with
NBIS standards and report the information to the Federal Highway Administration (FHWA).

One measure that provides an overview of a bridge’s condition is the Sufficiency Rating (SR). The SR
is a numeric value that indicates a bridge’s relative ability to serve its intended purpose. The SR is the
summation of four calculated values: Structural Adequacy and Safety, Serviceability and Functional
Obsolescence, Essentiality for Public Use and Special Reductions. A SR is calculated for each bridge
using the inspector’s ratings for individual features of the bridge. Geometric layout, traffic volume and
the length of a detour route are also used in calculating the SR. The SR ranges from zero (a bridge
that is closed and cannot carry traffic loads) to 100 (a new bridge with no deficiencies). The average
SR of the entire inventory provides a comparative look at the health of county bridges from one year to
the next.
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Overall, the SR for the county inventory of .
bridges shows a negative trend, with minor Age of Clark County Bndges
fluctuations from year to year. Due to the overall 2018

number of bridges in the inventory and the fact <25 Years 75+ Years
that the inventory continues to age, it is not old
unexpected to see a negative SR trend. With 25%
only one new bridge included in the six-year

Transportation Improvement Program, the trend 25-29 Years

will continue to drop. Figure 2 depicts the age of old 50-74 Years
county bridges. 10% ?7';:
Generally speaking, bridges with an SR Figure 2: Distribution of Clark County’s Bridges by Age

greater than 50 have a fair amount of useful

life remaining. Bridges with an SR less than 50 require more attention and may need major repairs

or complete replacement. The Bridge Replacement Advisory Committee, a WSDOT-sponsored
committee that helps determine how to allocate federal bridge funds, is only screening bridges with

an SR of 40 or less for replacement and an SR of 80 or less for rehabilitation. Although the SR for the
overall county inventory is 77.38, there are a number of individual bridges with an SR below 50. There
is a direct correlation between the SR and the age of the bridge. The average SR rating will begin to
decline if bridge maintenance and repairs needs are not addressed.

In addition to using the SR as a bridge condition measure, the NBIS defines two types of deficient
bridges — structurally deficient and functionally obsolete.

A structurally deficient bridge, as defined by the FHWA, is one with a condition or design that has
affected its ability to carry its intended traffic loads. An example is a bridge that has significant load
carrying elements in poor condition due to deterioration or damage. Another example is a bridge with
an inadequate waterway opening underneath that causes flooding over the bridge deck or adjacent
roadway, triggering significant traffic disruptions. The fact that a bridge is “structurally deficient” does
not mean the bridge is unsafe or likely to collapse. It does, however, indicate the bridge typically will
require significant maintenance and repair to remain in service and ultimately will require replacement
or major rehabilitation. Clark County currently has two structurally deficient bridges: Davis Bridge No.
232 and Salmon Creek Bridge No. 331. Both bridges were downgraded in 2016 and are structurally
deficient due to substructure scour damage. Both bridges are on increased inspection and monitoring
plans.

Klineline Bridge No. 1 Collapse 1956
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A functionally obsolete bridge is one in which the deck geometry, load carrying capacity, clearance
or approach roadway alignment does not meet accepted design standards. While structural
deficiencies are generally the result of deterioration of bridge components, functional obsolescence
typically results from older bridge configurations that are subject to increased traffic demands and
are substandard structures, as defined by current bridge design codes. Examples include narrow
lane/shoulder widths and height restrictions of less than 14 feet. Clark County’s inventory has

14 bridges that are listed as Functionally Obsolete while the city of Camas has four, the city of
Vancouver has two and the cities of Ridgefield, Battle Ground and Washougal each have one.

Table 1: Functionally Obsolete & Structurally Deficient Bridges

Agency Number of Bridges Functionality Structurally
Obsolete Deficient
Clark County 76 14 2
City of Vancouver 13 2 0
City of Camas 6 4 0
City of Washougal 3 1 0
City of Ridgefield 2 1 0
City of Battle Ground 2 1 0
City of La Center 1 0 0
Railroad (BNSF-5, CPR-1) 6 N/A N/A
IV. RESTRICTED BRIDGES
If a bridge deficiency is severe and repairs cannot restore full load capability, rBRIDGE WEIGHT L|M|1ﬂ
load restriction signs for trucks are posted at each end of the bridge. Recent SINGLE UNIT TRUCKS

federal regulations have required that load ratings be updated to include Special 4 AXLES 2731
Hauling Vehicles (SHV) and emergency vehicles (EV). These new requirements 5 AXLES 25 1
have increased the number of weight restricted bridges from 1 to 12 bridges. 6 AXLES 2 1
Currently, Clark County has 12 weight-limited bridges and one height-restricted 7 AXLES 71
bridge. \

J

Table 2: Height and Load Limited Bridges in Clark County

Bridge Name Bridge No. Action
CPR - Highway 99 (County) 20141 Height Restricted
Kepfer (County) 102 Weight Restricted
Gibbons Creek 6 Weight Restricted
Rock Creek 96 Weight Restricted
Matney 168 Weight Restricted
Morgan 213 Weight Restricted
Venersborg 217 Weight Restricted
Unamed 222 Weight Restricted
Landon 299 Weight Restricted
Flatwood 30 Weight Restricted
Lucia Falls 116 Weight Restricted
Brush Prairie 201 Weight Restricted
JC Ward 212 Weight Restricted
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V. BRIDGE CONSTRUCTION/ACCOMPLISHMENTS IN 2018

1. Continued to develop procedures and resources for emergency response to natural disasters.

2. Received three BRAC grants to address scour deficiencies of existing county bridges:
Lehto Bridge No. 294, Smith Bridge No. 211 and Salmon Creek Bridge No. 331. Design and
permitting of these scour projects started in 2019 and will continue into 2020 with construction
scheduled into 2020.

3. Completed the NE 10th Avenue Bridge which began in late spring of 2017.

4. Updated the majority of the bridge inventory load ratings with the remainder scheduled for
completion in 2019.

5. Submitted BRAC grants for 9 bridges to address recent load restrictions.

NE 10th Avenue Bridge construction
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VI. FUTURE PLANS

Continue to support Clark County Parks and Railroad with their bridge needs. Monitor and
assess their bridges and provide engineering support as needed.

Coordinate bridge barrier upgrades with other projects.

Continue to review private bridge designs.

Participate in emergency preparedness efforts.

Complete federally required updates to load ratings.

Participate in statewide discussions about programmatic approaches and asset management
for short span bridges.

Begin design of Davis Bridge No. 211 (one of two Structurally Deficient bridges) with
construction scheduled for 2021.

Davis Bridge scour
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GLOSSARY OF BRIDGE TERMINOLOGY

Abutment: a substructure supporting the end of a single span, or the extreme end of a multispan
superstructure and, in general, retaining or supporting the approach fill.

Backwall: the top-most portion of an abutment functioning primarily as a retaining wall to contain
approach roadway fill.

Bent: a supporting unit of the beams of a span made up of one or more column or column-like
members connected at their top-most ends by a cap, strut, or other horizontal member.

Bridge Replacement Advisory Committee: a WSDOT-sponsored committee that helps determine
how to allocate federal bridge funds.

Bracing: a system of tension or compression members or a combination of these, connected to the
parts to be supported or strengthened by a truss or frame. It transfers wind, dynamic, impact, and
vibratory stresses to the substructure and gives rigidity throughout the complete assemblage. Can
also refer to diagonal members that tie two or more columns of a bent together.

Cap: the horizontally-oriented, top-most piece or member of a bent serving to distribute the beam
loads upon the columns and to hold the beams in their proper relative positions.

Chord: in a truss, the upper-most and the lower-most longitudinal members, extending the full length
of the truss.

Compression: a type of stress involving pressing together; tends to shorten a member; opposite of
tension.

Deck: portion of a bridge that provides direct support for vehicular and pedestrian traffic.

Elastomeric pads: rectangular pads made of neoprene, found between the sub- and superstructure
that bears the entire weight of the superstructure. Elastomeric pads can deform to allow for thermal
movements of the superstructure.

Endwall: the wall located directly under each end of a bridge that holds back approach roadway fill.
The endwall is part of the abutment.

Fracture critical member: a member in tension or with a tension element whose failure would
probably cause a portion of or the entire bridge to collapse.

Pier: a structure comprised of stone, concrete, brick, steel, or wood that supports the ends of the
spans of a multispan superstructure at an intermediate location between abutments. A pier is usually
a solid structure as opposed to a bent, which is usually made up of columns.

Pile: a rod or shaft-like linear member of timber, steel, concrete, or composite materials driven into
the earth to carry structure loads into the soil.

Report prepared May 28, 2019 10
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Pinpile: a series of two-inch-diameter pipes driven in a line into the ground to support the timber
planks of a small retaining wall, typically used to prevent erosion under a bridge abutment.

Post or column: a member resisting compressive stresses, in a vertical or near vertical position.

Scour: erosive action of removing streambed material around bridge substructure due to water flow.
Scour is of particular concern during high-water events.

Short span bridge: the characteristics of these bridges are a span less than 20 feet and typically
supported by timber piles or shallow concrete footings.

Soffit: the underside of the bridge deck or sidewalk.
Spall: a concrete deficiency wherein a portion of the concrete surface is popped off from the main
structure due to the expansive forces of corroding steel rebar underneath. This is especially common

on older concrete bridges.

Stringer: a longitudinal beam (less than 30’ long) supporting the bridge deck, and in large bridges,
framed into or upon the floor beams.

Sufficiency rating: the sufficiency rating is a numeric value from 100 (a bridge in new condition) to
0 (a bridge incapable of carrying traffic). The sufficiency rating is the summation of four calculated
values: Structural Adequacy and Safety, Serviceability and Functional Obsolescence, Essentiality for
Public Use, and Special Reductions.

Substructure: the abutment, piers, grillage, or other structure built to support the span or spans of a
bridge superstructure and includes abutments, piers, bents, and bearings.

Superstructure: the entire portion of a bridge structure which primarily receives and supports traffic
loads and in turn transfers the reactions to the bridge substructure; usually consists of the deck and
beams or, in the case of a truss bridge, the entire truss.

Tension: type of stress involving an action which pulls apart.

Trestle: a bridge structure consisting of beam spans supported upon bents. Trestles are usually
made of timber and have numerous diagonal braces, both within each bent and from bent to bent.

UBIT: Under Bridge Inspection Truck
Wheelrail: a timber curb fastened directly to the deck, most commonly found on all-timber bridges.

Wingwall: walls that slant outward from the corners of the overall bridge that support roadway fill of
the approach
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APPENDIX TO THE 2017 ANNUAL BRIDGE REPORT

Table A — Bridge Condition Summary
Table B - Bridge Inventory Detail
Table C - Bridge Repairs
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