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1. Introduction
This report presents preliminary findings for an inspection and structural analysis of the Waterfront Park
Bridge. The purpose of this report is to summarize the findings of the structural analysis and inspect ion,
establish a prioritized repair list, develop a planning level cost estimate, and establish a preventative
maintenance plan.
The bridge is located in the Winslow Ravine of Bainbridge Island’s Eagle Harbor, and links the Waterfront
Park to the Washington State Ferry terminal. The three-span structure is approximately 130 feet long, and
is supported by timber piles as it crosses the ravine. The date of construction is not known. The bridge
provides pedestrian access to the ferry terminal, in addition to carrying important utilit ies, such as a
water main and sewer main across the ravine.
No geotechnical analysis was conducted as part of this study, and foundation behavior below grade was
not considered while developing the priorit ized repair list, corresponding cost estimates, or the
preventative maintenance plan.
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2. Analysis Criteria
DESIGN CODES
American Association State Highway and Transportation Officials (AASHTO) LRFD Guide
Specifications for the Design of Pedestrian Bridges (2009).
AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 2012.
Washington State Department of Transportation (WSDOT) Bridge Design Manual (BDM) with
updates through August 2012.

STANDARDS AND REFERENCES
AF&PA National Design Standards (NDS) for Wood Construction (2012)

DESIGN LOADING
Dead Load
— AASHTO LRFD Sect ion 3.5
— Timber Weight: 50 pcf
— Steel Weight: 490 pcf
— One 12-inch-diameter sewer pipe and one 8-1/2-inch-diameter water main located between the
timber girders.
Live Load
— AASHTO Pedestrian Bridge Specs Sect ion 3.1 and AASHTO LRFD Section 13.8
— Pedestrian Loading: 90 pounds per square foot (psf)
— Horizontal Live Loads on Railings: Per AASHTO LRFD Section 13.8.2
Wind Load
— AASHTO Pedestrian Bridge Specs Sect ion 3.4
— For Girders and Beams: 31.5 psf on projected area
— Wind Loads on Live Load: Zero
Earthquake
— Due to the lack of geotechnical information, seismic loads have not been considered.
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Stream Flow
— AASHTO LRFD Sect ion 3.7
— Assumed depth: 4 feet
— Assumed Velocity: 6 feet per second (ft/sec)
Thermal Movement
— Given the simply-supported nature of the bridge, temperature loads are deemed inconsequential.
Deflection Control
— AASHTO Pedestrian Bridge Specs Sect ion 5
— Live Load vertical deflection < L/360
— Wind Load lateral deflection < L/360
Load Combinations
— AASHTO Pedestrian Bridge Specs Sect ion 3.7 and AASHTO LRFD Table 3.4.1-1

TIMBER MATERIAL ASSUMPTIONS
Glulam Girders
— 2,000 psi bending combination.
Cap Beam
— DF-Larch No. 1 (beams/stringers) per AASHTO LRFD
Braces
— DF-Larch No. 2 (2 inches and wider) per AASHTO LRFD
Piles
— Pacific Coast Doug Fir per AASHTO LRFD
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3. Structural Assessment
A general condit ion assessment of the existing structure was conducted by KPFF, based on a bridge
inspection performed by KPFF on September 18, 2013.
All of the field inspection done by KPFF was visual and conducted from points of access closest to the
elements. The piles, pile caps, and girders were sounded for signs of decay using sounding hammers.
Areas of suspected internal decay were drilled to confirm or deny the presence of decay. Where decay
was discovered, the extent was documented in the bridge inspection photos in Appendix C. Where the
structure was drilled, the resulting holes were plugged using wooden dowels of the appropriate size.
The KPFF field visit was performed such that:
The size, type, and location of the structural components could be established and documented.
Deterioration to the structural elements could be identified and documented.
Sufficient information could be gathered to make conceptual level recommendations for needed
repairs on the bridge.
Where the results from the field inspect ion affected the structural capacity of the bridge, they have been
included in the analysis of structure’s ability to carry loads and/or in the repair recommendations.

ELEMENT DESCRIPTIONS AND INSPECTION SUMMARY
KPFF performed a bridge inspection on September 18, 2013. Representing KPFF at the site were
Paul Georgieff and Anne Streufert. The weather was sunny and 70 degrees.
General Description:
— The three-span pedestrian bridge is supported by timber glulam girders that are simplysupported on concrete abutments at the end piers and on timber pile bents at the intermediate
piers. The bridge is responsible for carrying pedestrian and bicycle traffic as well as utilities.
Loads on the bridge deck are transmitted by the decking directly to the girders. The girders
transmit the loads into the concrete foot ings at the end piers and into the pile caps at the two
intermediate piers. The pile caps span between the two timber piles and act to distribute the
load into the piles, which take the loads to the ground. It is unknown how deep the timber piles
extend into the ground. At the end piers, it is assumed that the concrete abutments are simple
spread footings that transmit the loads into the soil through bearing and frict ion. The bridge is
outfitted with timber railings and timber bollards at each end. The span lengths are 42 feet 3
inches, 45 feet 5 inches, and 42 feet 3 inches. Each span has four steel intermediate diaphragms,
as well as end diaphragms that support the utilities and tie the girders together. The bridge
walkway width is 7 feet 9 inches.
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Railings:
— The railings consist of timber posts that extend below the bridge deck. The posts are connected to
the timber curbs, the deck boards, and to the girders by through bolts and lag bolts. The curbs are
attached to the deck by through bolts. Running the length of the bridge, timber rails span
approximately 5 feet between the posts. The spacing between the rails is approximately 6 inches
and the overall height of the railing is 39 inches above the deck surface.
— The condition of the railings is poor. Many of the posts exhibit vertical cracks that run through
the through bolt locations, as shown in Photo 1. Also, two of the railing connections are missing
their through bolts at the bottom of the posts. In addit ion, the top rail shows signs of advanced
rot in a number of locations (see Photo 2).
— The height of the pedestrian railing falls short of the AASHTO LRFD requirement of 42 inches.

Photo 1: Vertical Cracks in Rail Posts
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Photo 2: Missing Rail Post Bolts
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Deck:
— The bridge deck is composed of 2 by 6 boards spanning between the girders.
— The general condition of the decking is fair, exhibit ing minor wear, along with some splits and
cracks on the walking surface (see Photo 3). Some of the deck boards exhibit cracks and minor
decay. The worn boards may create a tripping hazard.

Photo 3: Deteriorated Deck Boards

Girders:
— The bridge has six timber glulam girders, two per span, that are simply supported at each pier.
The girders are bolted to their supports using steel angles.
— The general condition of the girders is satisfactory.
Diaphragms:
— The bridge has galvanized steel intermediate and pier diaphragms that serve to connect the
girders as well as support the water main and sewer line.
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— The condition of the diaphragms is good.
Utilities:
— The bridge has three utilities: a PVC electrical conduit that runs electricity to the light post on
the south side of the bridge, a water main, and a sewer line. The water and sewer run between
the girders and are supported by the diaphragms.
— An in-depth study of the utilities was not included in the project scope. However, it was noted
that the sewer line was missing bolts at its splice points in two connections in Span 2. No
leakage was observed.
Pile Caps:
— The pile caps tie the girders and the rest of the superstructure to the piles. These large timber
members are bolted to the girders by steel angles. It is assumed that the pile caps are connected
to the piles with drift pins.
— The general condition of the pile caps is good. There is minor weathering that has taken place
on the top faces of the caps where water collects. These locations were drilled in two places and
revealed no internal deterioration of the members.
Piles:
— The bridge is supported by four timber piles, two at each of the intermediate piers. The
embedment depth of the piles is not known. The below-grade condition of the piles was
not assessed.
— The condition of the Pier 3 piles and the south pile at Pier 2 is good, with no remarkable defects
or deterioration observed. Severe deterioration and section loss was observed in the core of the
north pile at Pier 2. The bottom 60 inches of the pile (from the mudline up) was drilled in order
to determine the amount of sound wood remaining. The shell of sound wood was measured to
be thinnest at the mudline, where it was measured to be 1/2-inch thick. See Photos 4 and 5.
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Photo 4: Damaged North Pile at Pier 2
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Photo 5: Measuring the Damage at North Pile at Pier 2
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Cross Bracing:
— The piles at Pier 1 and Pier 2 have lateral cross bracing consisting of pressure treated 12 by 4
timbers bolted to the piles to form an X. The purpose of this bracing is to add lateral strength to
the structural system.
— The condition of all of the braces is critical. The bottoms of the braces, where they are exposed
to water during higher tides, are severely deteriorated (see Photo 6). Since this deterioration
occurs at the connect ion point to the pile, it means that the cross bracing is not attached in any
meaningful sense, and is therefore not providing any structural benefit. It is important to note
that the bracing is important for lateral loading, but is not required for the bridge to handle
gravity loads.

Photo 6: Deterioration at the Cross Bracing Connection at Pier 2
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Concrete Abutments:
— At Piers 1 and 4, the girders rest on concrete abutments. Since the inspection was limited to an
above-ground assessment, the inspectors focused on the condit ion of the connections, the
exposed concrete, and signs of movement at the abutments.
— Pier 1 (West Abutment):
o

The concrete abutment is in good condition. However, there is a significant amount of dirt
and plant matter build-up on the girder seat. Additionally, there is a 1-1/2-inch vert ical
discontinuity where the deck meets the abutment seat. This step-up may pose a
tripping hazard.

— Pier 2 (Abutment):
o

The concrete abutment is in good condition. However, there is a significant amount of dirt
and plant matter build-up on the girder seat.

TREATMENT OF DEFICIENCIES IN ANALYSIS
The major deficiencies that were discovered in the inspection were the Pier 2 north pile, the cross
bracing at both piers, and the missing bolts and splits in the rail posts. These deficiencies were treated in
the following ways during analysis:
The Pier 2 pile showed serious deterioration. However, because the bridge lacks the load path
redundancy to function without this pile, no analysis was conducted for the bridge with the bad pile;
it fails by inspection. Instead, the bridge was analyzed assuming that the pile is not damaged. The
assumption is that the pile will be repaired or replaced, restoring the bridge to its original design
capacity, and that analysis must be conducted to verify that this original capacity is adequate.
The cross bracing between the piles exhibits severe deterioration at the lower connections. Since the
bracing relies on its connections to the piles to function, the damaged bracing cannot be assumed to
be of any benefit to the structure’s ability to handle lateral loads. However, the bridge still caries
gravity loads without the bracing. In our analysis, we considered two cases: one case without the
bracing and one case in which the bracing has been replaced.
The treatment of the bridge rail deficiencies was similar to that of the pile deficiencies. By
inspection, the damaged rail elements would not be capable of handling the required design loads.
Instead, the rail posts were checked as if they were in good condition.

ANALYSIS
Lateral Loads: The bridge’s ability to carry lateral loads was analyzed per the design codes listed in
Section 2 above. The LRFD load combinations were used to consider the effects of wind and stream
flow acting laterally along with vertical live and dead loads. Additionally, the railings were analyzed
for lateral and vertical live loads. In this check, it is assumed that the posts and rails with significant
deterioration have been replaced sound with members of the same size. The demand to capacity
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ratios for the lateral strength checks of key members are included in Table 3-1. A demand/capacity
value greater than 1 indicates that the member is over-stressed.
Deflection Checks: In addition to the strength checks performed, the lateral deflect ion was also
considered to ensure that the deflections did not exceed the L/360 criteria, where L is the span
length. The mid-span lateral deflection of the Span 2 girder resulted in a span/deflection ratio of
L/650, which is acceptable. This assumes the braces are present and acting to stiffen the piles. If the
braces are not active (which is the current case), the ratio is L/226, which does not meet the L/360
criteria.
Vertical Loads: Vertical load demands and capacit ies were checked. Load demands included dead
loads and pedestrian live loads. Table 3-1 shows the key results of the analysis in the form of demand
to capacity ratios for the members.
Table 321: Existing Timber Member Demand and Capacities
Member

Girders

Cap Beam

Braces

Force

Demand

Capacity

Demand/
Capacity

Vertical Bending Strength I

188.9 k-ft

188.1 k-ft

1.00

Vertical Shear Strength I

16.6 k

113.0 k

0.15

Biaxial Bending Strength III

Interaction =
1.18

1

1.18

Bearing on Cap Beam Strength I

16.6 k

27.4 k

0.6

Lateral Connection to Cap Beam
Strength III

1.0 k

1.8 k

0.54

Bending Strength I

43.0 k-ft

61.0 k-ft

0.70

Shear Strength I

32.0 k
Interaction =
0.15

50.0 k

0.64

1

0.15

8.7 k

1.7 k

5.00

Axial Strength III
Connection to Piles

Piles
(with Braces)
Piles
(no Braces)
Railings
Deck Boards

Axial Strength I

32.0 k

52.0 k

0.62

Combined Bending and Axial
Strength III

Interaction =
0.71

1

0.71

Pile to Cap Connection Strength III

1.9 k

0.74 k

2.60

Combined Bending and Axial
Strength III

Interaction =
1.16

1

1.16

Bending in Posts Strength I

2.6 k-ft

1.3 k-ft

2.00

Bending in Top Rail Strength I

0.44 k-ft

1.18 k-ft

0.38

Bending in Rails Strength I

0.44 k-ft

0.35 k-ft

1.25

Deck Boards Bending Strength I

3.0 k-in

13.2 k-in

0.23
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ANALYSIS CONCLUSIONS
The majority of the analysis findings are comparable with other timber bridges of the same age.
Although analysis with modern loads and factors exposed several deficiencies, none of these
findings pose an imminent threat. Section 4 outlines a strategy for addressing these deficiencies.
In general, the bridge superstructure (girders and deck) is adequate. The girders are in satisfactory
condition and have sufficient capacity to carry the design pedestrian live loads. They are slightly
over-stressed for the Strength III load combination, which adds a factored wind load to the factored
live and dead loads. It is likely that the girders were originally designed for a lower pedestrian
loading. The deck boards are worn and weathered, possibly creating a tripping hazard for
pedestrians. Despite the deterioration to the walking surface, the boards have sufficient capacity.
The cap beams have sufficient capacity to handle the design loads; however, the drift pins that are
assumed to connect them to the piles are insufficient.
If the cross bracing were not deteriorated, it would have sufficient capacity to handle the design
loads; however, the connections to the piles are inadequate.
The railing members were analyzed, assuming that they are in sound condition and the posts are
overstressed by a factor of 2. Additionally, many of the rail posts are deteriorated and/or missing
bolts and cannot be assumed to carry the loads required of them in their compromised state. The
horizontal rails are also overstressed when subjected to design loads.
If the deteriorated pile was replaced in kind, but the bracing members were not replaced with sound
wood and upgraded connections, the piles would be overstressed under design lateral loads. This
result shows the importance of replacing the bracing and the bracing connections.
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4. Prioritized Repairs
In order to repair the existing structure, we recommend the following be conducted in the indicated time
frames.
Immediately:
o

Prior to reopening the bridge, repair the north pile at Pier 2. See Section 5 for more detail.

Within 1 to 2 years:
o

Repair railings (unless the ent ire railing system is to be replaced):
Replace split railing posts
Replace split post braces
Replace missing bolts at railing connections
Replace rotten top rails

Within 2 to 5 years:
o

Upgrade railing system so that it meets minimum height and load requirements of codes.

o

Replace cross bracing at Piers 2 and 3 and upgrade the connections to the piles so that they are
capable of handling the load requirements of the codes.

o

Remove dirt and vegetation on girder seats at Piers 1 and 4 to prevent rot at bearings.

Within 5 to 10 years:
o

Upgrade the pile-to-cap connections so that they are capable of handling the load requirements of
codes.

o

Replace deteriorated deck boards. Consider putting together a schedule to replace a certain number
of deck boards each year, if they cannot all be replaced at once. If it is possible to replace large
sections at once, roofing felt or similar material should be placed between the decking and the
girders to help prevent future girder rot.

o

Address the 1-1/2-inch step-up at Pier 1 that may act as a tripping hazard.

Additional recommendations:
o

Publicly accessible roadway bridges are federally required to be inspected a minimum of every
24 months. Even though the Waterfront Park Bridge is not a roadway bridge, we suggest a similar
inspection frequency.

o

In order to extend the life of the bridge elements, non-treated wood (railings and deck boards) should
be painted. Future inspection findings will indicate when the paint system has deteriorated
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sufficiently that it requires re-coating. The life span of a paint system varies by component and
exposure. High-wear surfaces, such as the deck boards, will require more frequent re-coating.

5. Pile Replacement Options
KPFF considered a range of options for replacing the deficient pile. The factors considered included:
structural performance, cost, longevity of repair, and site access. Options that included disassembling a
substantial portion of the bridge were eliminated early on, due to their increased cost and complexity.
Remaining viable options included removing the deficient section of pile and splicing on a new section of
pile, and installing a new pile adjacent to the deficient pile and extending the existing cap beam to bear
on the new pile. One variant of the splice option and two variants of the new pile option were examined.
A discussion of these three variants follows:
•

Pile Splice: The major advantage to the pile splice option is that it avoids driving a new pile. Since
pile driving is expensive and difficult to obtain permits for, this is preferable.
A typical timber pile splice consists of removing all of the deficient material on the existing pile and
cutting it off square. The new section is butted up to the existing section and the two sections are
attached. The nature of the connect ion between the old and new pile is critical to the success of this
approach. We recommend jacket ing the top of the sound portion of the existing pile in concrete to
maximize moment continuity. The new pile section should be attached to the top of the concrete
jacket using an assembly consisting of a base plate and through bolts. Since the piles in this bridge
are subject to bending, the location of the cross bracing relative to the pile splice location is crit ical
to the design of this repair.
Conclusion: Since this option does not involve installing new piles, there are considerable cost and
permitting benefits.

•

Adjacent new pile: A new timber or steel pipe pile installed adjacent to the deficient pile. Given the
absence of relevant geotechnical information, installation by impact hammering would likely be
required. The installation would be observed by a geotechnical engineer to determine the pile’s
capacity based on the blow counts. The impact hammer would be mounted on a crane or excavator
that would set up in the ravine. The cost estimate below is based on the driving rig being allowed to
set up in the ravine.
If setting up in the ravine is not allowed, then a much larger (100 tons or more) crane would be required
to set up at the top of the embankment and “reach over” to the pile location. Due to the additional
expense and set up area required, a cost estimate was not developed for the larger crane.
Once the new pile is installed, the existing cap beam would be extended by connecting new timber
or steel beams to both faces of the cap beam, and extending them over the new pile to allow the
extension to bear on the new pile. This variant would require some shoring to allow installing the cap
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beam extension in a slightly raised posit ion, before lowering it to its final location on the new pile
head.
This type of installation is the simplest variant and has been used many times in many locations with
satisfactory results.
Conclusion: If the driving rig is allowed to set up in the ravine, then adjacent new pile installation is
recommended.
•

Micro pile foundation with column: A group of micro piles would be installed adjacent to the
deficient pile and cut off near the mudline. The micro pile heads would be joined with a concrete pile
cap and a steel column extended from the pile cap to the cap beam. The existing cap beam would be
extended similar to the “adjacent new pile variant.”
The micro piles would be driven with a small driving rig that would be driven out onto the bridge to
the pier with the deficient pile. Although much smaller than a typical driving rig, the bridge would
require extensive shoring to ensure no damage to the bridge occurs during pile installation.
This variant is the most complicated and would require additional design effort and
geotechnical engineering.
Conclusion Micro pile foundation with column is recommended if the driving rig is not permitted to
set up in the ravine for the “adjacent new pile” variant.
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6. Planing Level Cost Estimate
The repair costs have been divided into two tables. Table 6-1 shows the repairs to be conducted in 2013,
including the pile repair, cross bracing replacement, and pile to cap connect ion upgrade. Table 6-2
tabulates the costs for the 2013 work, which includes the replacement of the railing system and painting
the deck boards.
Since the pile splice opt ion was chosen, the adjacent new pile option and micro pile opt ion cost
estimates have not been included in the report.
A cost estimate for replacing the deck boards has not been given as it would most likely be done on a
board by board basis by a maintenance crew using relatively inexpensive off the shelf items.
The costs in Table 6-1 and Table 6-2 are in 2013 and 2014 dollars, respectively, and do not include sales
tax, engineering, construct ion administration, or costs associated with permitt ing. The estimates
assume that the trail can be closed during construction and that only one mobilization will be required to
complete all of the contract work for each year.
Table 621: Estimated Cost for Pile Splice Option (with new cross bracing and pile connections)
Item

Force Account Minor Changes
Contractor Surveying
Structure
Remove Portion of
Existing Bridge
Contractor Designed
Jacking Frame
Concrete for Pile Cap
Timber and Lumber
(Treated)
Structural Metal

Quantity

Unit

Unit Cost

Total Cost

1

FA

$4,000

$4,000

1

LS

$1,500

$1,500

1

LS

$2,450

$2,450

1

LS

$10,120

1

CY

$2,900

0.46

MBM

$8,000

1

LS

$1,545

$10,120
$2,900
$3,680
$1,545
Subtotal:

Design
Contingency
=
Mobilization
=

$26,195

0%
20%
Estimated Project
Construction Cost:

$5,239
$31,434
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Table 622: Estimated Cost for Repairs
Description

Remove and
Dispose of
Old Railing
Furnish and
Install New
Railing
Paint Bridge
Deck

Quantity

Unit

Unit Cost

260

LF

$5.50

$1,430

260

LF

$100

$26,000

1,039

SF

$5

Design
Contingency
=
Mobilization
=

Total Cost

$5,197
Subtotal:

$32,627

10%

$3,263

10%
Estimated Project
Construction Cost:

$3,263
$39,152
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Appendix B

Waterfront Park Pedestrian Bridge
Bainbridge Island, Washington

Structural Calculations
Bridge Assessment
CALCULATIONS INCLUDED:
INCLUDED:
Pages 0 through 51
These Calculations cover the structural analysis of the
Waterfront Park Pedestrian Bridge
Prepared for: The City
City of Bainbridge Island, Washington

1601 Fifth Avenue, Suite 1600
Seattle, WA 98101
KPFF Project No. 113401.10
10/1/2013

Bainbridge Island Ped Bridge Study Summary
9/25/13

Material Assumptions
Girders
Assumed a 2000 psi bending combination.
Cap Beam
Assumed DF"Larch #1 (beams/stringers) per AASHTO
Braces
Assumed DF"Larch #2 (2” and wider) per AASHTO
Piles
Assumed Pacific Coast Doug Fir per AASHTO
Analysis Assumptions
Girders
Checked longest span which is the middle span of the 3. Results will be
conservative and in the ballpark for outer spans given that the outer span lengths are
shorter by 7 %.
Bents
Checked the bents based on the geometry of the taller of the two, the one with the
most exposed length out of the mudline. Established the point of fixity of the piles by a
simple approximation. This calculation is tied to the EI value of the pile. A test calculation
showed that variation in the E value for the pile did not significantly affect the resulting
point of fixity. It is unknown how deep the piles actually go.
Piles
Assumed a 12” average diameter for analysis purposes. Forces used to check
combined bending and axial load assumed the braces to be present.
Braces
Assumed bolted connection at point where braces cross cuts compression brace
unbraced length in half.
Results
Deflections:
GL girder
Vertical LL deflection: Span/Defl ratio of L/322 which is less than the required
L/360. This was with a conservative value of E. It would pass with an E of 1678 ksi which
would be ok for a 2400 psi combination.
Lateral Wind Deflection: Span/Defl ration of L/284 which is less than the required
L/360 for simple span deflection of the middle span. It would pass with an E of 1772 ksi
which would be possible for some 2400 psi combinations.
Cap Beam
Vertical Deflection : The deflection of the cap beam is negligible between the piles

Wind Lateral Deflection of Bridge

When the lateral deflections of the two bents are added to the mid4span lateral
deflection of the middle girder, a span/defl ratio of L/650 is obtained. This assumes the
braces are present and acting to stiffen the piles and it uses the entire bridge span for L. If
the braces are not active, the ratio is L/226 which would not meet the L/360 criteria.
Strength

Member

Girders

Cap Beam

Braces

Piles (with Braces)

Piles (no Braces)

Railings

Deck Boards

Force

Demand

Capacit
y

Demand/
Capacity

Vertical Bending Strength
I

188.9 k"ft

188.1 k"ft

1.00

Vertical Shear Strength I

16.6 k

113.0 k

0.15

Interaction = 1.18

1

1.18

16.6 k

27.4 k

0.6

1.0 k

1.8 k

0.54

Bending Stength I

43.0 k"ft

61.0 k"ft

0.70

Shear Stength I

32.0 k

50.0 k

0.64

Axial Stength III

Interaction = 0.15

1

0.15

Connection to Piles

8.7 k

1.7 k

5.00

Axial Stength I

32.0 k

52.0 k

0.62

Interaction = 0.71

1

0.71

1.9 k

0.74 k

2.60

Interaction = 1.16

1

1.16

2.6 k"ft

1.3 k"ft

2.00

0.44 k"ft

1.18 k"ft

0.38

0.44 k"ft

0.35 k"ft

1.25

3.0 k"in

13.2 k"in

0.23

Biaxial Bending Strength
III
Bearing on Cap Beam
Strength I
Latteral Connection to
Cap Beam Strength III

Combined Bending and
Axial Strength III
Pile to Cap Connection
Strengh III
Combined Bending and
Axial Strength III
Bending in Posts Strength
I
Bending in Top Rail
Strength I
Bending in Rails Strength
I
Deck Boards Bending
Strength I

Appendix C
Bridge Inspection Photo Log

Bainbridge Island, WA
Waterfront Park Bridge Assessment
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