Elliott Bay 3} Seawall

Project

Washington Street Boat Landing
Pergola Basis of Design

Document No.

XXXXXXXXXX-XXXXXXK-XX

DRAFT

May 2013

Submitted to:

(.
@ City of Seattle

Department of Transportation
700 5" Avenue, Suite 3900
Seattle WA 98124

Submitted by:

PARSONS

Prepared by:

e x e tech
Exeltech Consulting, Inc.
401 2™ Ave S., Suite 205

Seattle, WA 98104
(206) 623-9646
(206) 623-9658 (fax)



Elliott Bay 4 Seawall

Project
Washington Street Boat Landing

Pergola Basis of Design
Agreement No. T09-24

DRAFT
May 2013
The Elliott Bay Seawall Project (EBSP) is a joint effort between the City of Seattle Department of

Transportation (SDOT), and the U.S. Army Corps of Engineers (USACE). To conduct this project, SDOT
contracted with:

PARSONS

In association with:

Exeltech Consulting, Inc.



Pergola Basis of Design
May 2013

Table of Contents

1. INTRODUCTION AND BACKGROUND.......cccceirmmniimnnniiinnncinnnssnensssnmsnsssrensssnns 1
2. PURPOSE OF BASIS OF DESIGN........ccoctttuuiiiiiimmnnisininnnnnsisnimensinimensssimessss 1
C JR Y 00 1
4., EXISTING PERGOLA ....cccciiiuiiirnniiiiniiiieeiiienessiisssisiesssimssssssssssssssssssssnsssssnssss 3
5. DATA COLLECTION ...ccciieueiiimnncinnneiiiranssienessnrsssssnssssssrsnsssssssssssssssssssssssssnsssnns 4
5.1 ReVieW EXIStiNg DOCUMENTALION ...........ccuvvrvvreereessissessissessssssssssssssssssessessessessessssssssssssssssssssssssssessessns 4
5.2 Structure Testing, Properties, and CONition EVAIUGEION ..............ccvverreevensensissiensessisssssssesssssssssssnns 4
6. CODES AND STANDARDS........ccteueeiiiiimnnniiiiineneiiiiiesesisiresssssimmsssssssmessssses 4
7. RESTORATION AND RETROFIT CONCEPTS....ccccceettrrmmniinimmnnnnsssnmnnnnsssssnesnsssnes 5
8. STRUCTURAL EVALUATION AND RETROFIT METHODOLOGY.......cccceeeerrrennnnnns 5
8.1 COAE ANGIYSIS ..vvovvoverereireiissis e sssss s ssessss sttt sttt 5
8.2 SLIUCLUIQI EIBMENTE SIZES ....v.veveveeieeieeiseieise ettt s bbb bbb bbbttt sessensns 6
8.3 MGLEIIQI PIOPEILIES .....eovevevereerieiieiisise ettt st s s 6
8.4 LOAUS ANA DESIGN PAIGMELELS..........cveeveeververesseissississississssssssssssesssssesse s s s s s s s s ssssssssssessessans 6
8.5 L0AA COMBINGLIONS.........voveverireiissiseiseisesessiessessss sttt sttt 7
9. ANALYSIS AND RETROFIT DESIGN .....cccuuuiiiimmmuniiiiinnnniiiinnennsininnessssinmenesaes 8
ATTACHMENT A: Condition Assessment Report.......cccccereeerrencrenncrencrencerencernnenens 9

ATTACHMENT B: Historic Steel Properties .......ccccceeeeereecirencrrnncrencrenncrencrencesnnes 10



Pergola

Basis of Design

May 2013

Date:
To:
From:

Subject:

May 22, 2013
Terry Plumb, Angela Battazzo
Abdul J. Chahim

Washington Street Boat Landing Pergola Basis of Design

1.

INTRODUCTION AND BACKGROUND
Restoration of Washington Street Boat Landing Pergola (pergola, hereafter) is undertaken as
part of Elliott Bay Seawall Project (EBSP).

This iron and steel structure was built in 1920 and was in use till mid-1970s for various
purposes. It is supported by 16 columns and includes a small office located in the two
northernmost bays. The original structure was made of steel/iron and wood. Although it has
undergone some repairs (roof, window panels, painting etc.) throughout the years, the basic
structural elements have remained largely unchanged. The latest structural repair on the
structure was performed somewhere between 1988 and 1989 period and included repair of the
pier supports.

As part of the EBSP, the pergola will be restored to its original condition and retrofitted
to meet safety requirements per current codes including:

e Removal of the pergola and storage at a temporary location
e Replacing the pier support platform on the waterfront as part of the seawall reconstruction
e Pergola structure restoration and seismic retrofit

e Reinstallation of the pergola at its waterfront location on the new platform

PURPOSE OF BASIS OF DESIGN
This Basis of Design document outlines the criteria required to successfully analyze and design

the seismic retrofit of the pergola structure.

SCOPE

The pergola will be restored, and the existing platform will be demolished and replaced with a
new platform as part of the Elliott Bay Seawall Project. Pergola restoration will include restoring
the building to original working condition, making repairs to the structure as necessary, and
retrofitting the structure to meet Seattle Building Code (SBC) 2009 requirements for retrofit of
historic structures. The structure will be removed from the waterfront and stored at an offsite
location during seawall construction. It is anticipated that some restoration work will take place
at the offsite location, and the remaining restoration work will be complete when the pergola is
reinstalled back on the waterfront after seawall reconstruction and pergola platform
construction is complete.
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The scope of this Basis of Design document is limited to restoration and seismic retrofit and
does not cover the removal and reinstallation of the pergola on the new concrete platform
constructed as part of EBSP.
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4. EXISTING PERGOLA
The pergola is about 86 ft. x 46 ft. footprint one story structure with steel trusses supported on
built up columns. Figure 3 below shows a section of the pergola. See condition assessment
report (Attachment A) for details of material and existing condition of the structure.

e

-

Figure 3: Section through Pergola — Looking North
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5.

DATA COLLECTION

The following data collection methods are to be used for the pergola project:

5.1 Review Existing Documentation

The initial evaluation will include review of historic plans and specifications for the original
structure, review of the SDOT asset file documenting repairs and upgrades performed on the
structure, and review of any relevant historic documents from the Department of Neighborhood
files.

5.2 Structure Testing, Properties, and Condition Evaluation

An initial condition assessment (Attachment A) has been completed and documents apparent
existing damage to the pergola structure. The assessment suggests which structural elements
and materials may be restored, and which elements may need to be replaced, pending further
evaluation. The next step in structural condition evaluation will include materials testing, formal
documentation and measurements taken to determine the extent of section loss. This process
will help with the existing properties used for analysis. Materials testing will inform design
understanding about the chemical composition of the steel, which will help in developing
appropriate welding specifications.

Steel tensile strength of the pergola will be assumed using historic data available for the steel
strength and yield based on industry information about the period of construction. These
properties are listed in ASCE 41-06, Table 5.2 (see Attachment B).

CODES AND STANDARDS

The structure falls within the jurisdiction of City of Seattle. The following codes and standards
are directly or indirectly applicable to the building and will be complied with for analysis and
restoration recommendations:

e Seattle Building Code (SBC) 2009

e American Society of Civil Engineers - ASCE 7-05 Minimum Design Loads for Buildings and
Other Structures

e American Institute of Steel Construction Specification for Structural Steel Buildings
(2005)

e International Existing Building Code 2009
e Seismic Provisions for Structural Steel Buildings ANSI/AISC 341 (2005)

e American Concrete Institute Building Code Requirements for Structural Concrete — ACI
318 (2008 )

e Secretary of Interior’s Standards for the Treatment of Historic Properties

4 Elliott Bay 3} Seawall
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7.

RESTORATION AND RETROFIT CONCEPTS

The condition assessment report (Attachment A) identified a number of columns and other
structural elements showing damage due to corrosion or other factors. The materials testing
and additional section loss measurements (described in Section 5) will confirm which structure
elements need retrofit and restoration, and which structural elements can remain as is.

These additional condition surveys combined with the historic structure documentation will be
used to develop strategies for concept repairs and structural retrofit to meet the current design
and safety standards. The concepts recommended will consider the historic preservation
guidelines defined in the Secretary of Interior’s Standards for the Treatment of Historic
Properties.

8. STRUCTURAL EVALUATION AND RETROFIT METHODOLOGY

8.1 Code Analysis

The pergola is a historic building registered with the National Register of Historic Places and
section 3409 (Historic Buildings) of SBC mentions that the provisions of SBC relating to the
construction, repair, alteration, addition, restoration, and movement of structures, and change
of occupancy shall not be mandatory. Accordingly, the proposed seismic retrofit for pergola is
considered voluntary.

The applicable SBC section for voluntary seismic upgrade (Section 3404.5) states that:

“Alterations to existing structural elements or additions of new structural elements that are not otherwise
required by this chapter and are initiated for the purpose of improving the performance of the seismic
force-resisting system of an existing structure or the performance of seismic bracing or anchorage of
existing nonstructural elements shall be permitted, provided that an engineering analysis is submitted
demonstrating the following:

1. The altered structure and the altered nonstructural elements are no less in compliance with the
provisions of this code with respect to earthquake design than they were prior to the alteration.

2. New structural elements are detailed and connected to the existing structural elements as required by
Chapter 16.

3. New or relocated nonstructural elements are detailed and connected to the existing or new structural
elements as required by Chapter 16.

4. The alterations do not create a structural irregularity as defined in ASCE 7 or make an existing
structural irregularity more severe.”

A 3-D model of the pergola will be developed to evaluate the structure for gravity and seismic
loads for the applicable load combinations detailed below. The model will be based on the

member sizes and materials properties that follow.
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8.2 Structural Element Sizes

e Roof Trusses — The roof trusses have back to back angle shapes with connecting rivets
spaced at ~30” o.c.
o The top and bottom chord members are™ |~ 2%x2%x% and ~ | 3x2%:x% respectively.
o Other truss members are [~ 2Vax2x%, T 2Vax2VsxV, |~ 3x2%x%, and ™ 2x2x%.

e Columns —The built-up columns consist of 7” channel sections with %” thick web and two 10
x %" steel plates.

e Base Plate — The steel base plates for the columns are 12”x12"”x%"in size.

The structural elements’ sizes are assumed based on the current information available. If
new members are added as part of retrofit, the structure will be analyzed again with the
new members to ensure that the code requirements are met.

8.3 Material Properties

The properties of the steel elements are not listed on the as-built drawings. However, based on
the steel properties of the construction period per ASCE 41-06 (Seismic Retrofit of Existing
Buildings) Table 5-2 (Attachment B), the following properties are assumed:

Steel members:

Nominal Yield Stress of Steel, Fy = 28 ksi

Nominal Tensile Strength of Steel, Fu =55 ksi

Modulus of Elasticity of steel, E =29000 ksi

Rivets used in connections:

Nominal Yield Stress, Fy =23 ksi
Tensile Strength, Fu =46 ksi
8.4 Loads and Design Parameters

Gravity loads

Dead Load (new roof covering) =10 psf
Floor Live Load =125 psf
Roof Snow loads =25 psf

Lateral loads
Wind Loads Parameters:

Based on SBC Section 1609.1.1, design wind loads shall be determined in accordance with
Chapter 6 of ASCE 7. Based on the site parameters according to ASCE 7- 05 the following values
would be used for wind design:

6 Elliott Bay 3} Seawall
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e 3 second gust wind speed (85 mph)
e Exposure D
e Importance factor =1.0

Seismic Loads Parameters:

Based on SBC Section 1613.1, the structure and its components shall be designed and
constructed to resist the effects of earthquake motions in accordance with ASCE 7. The seismic
load calculations will be based on seismic event of 10 % chance of exceedance in 50 years ( 475
year return period).

Occupancy Category Il
Maximum Considered Earthquake, 0.2 sec. acceleration, S, =0.622g
Maximum Considered Earthquake, 1 sec. acceleration, S, =0.202g
Site Class =
Importance factor, | =1.0

Seismic Design Category =

Redundancy Factor,p =1

The lateral load resisting system considered for evaluation is the cantilever column system
detailed to conform to the requirements for ordinary steel moment frames ( ASCE 7-05 table
12.2-1). This results in a lower R value resulting in conservative applied seismic forces. The
following seismic parameters will be used for engineering evaluation and analysis::

Response modification factor R =1.25
Overstrength factor Q, =1.25
Deflection amplification factor, Cq =1.25

8.5 Load Combinations

The following load combinations per SBC section 1605.2.1 are applicable for this structure and

will be used for the analysis and design:

e 12D+1.6L+0.5S Eqgn. 16-2
e 12D+1.6L+0.8W Eqgn. 16-3
e 12D+1.6W+0.5S Eqgn. 16-4
e 09D+1.6W Eqgn. 16-6

’ Elliott Bay 3} Seawall
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Seismic Load Combinations for Strength Design

(1.2 +0.2Sps)D+ pQe + L +0.2'S
(0.9 - 0.255,)D + pQ

Seismic Load Combinations for Strength Design with Overstrength Factor

(1.2 +0.2Sps)D+ QuQe + L+ 0.2 S
(0.9 - 0.255,)D + QyQr Where

D =dead load

L = live load

S =snow load
W = wind load

Q; = Effects of seismic forces

9. ANALYSIS AND RETROFIT DESIGN

The evaluation and retrofit for the structure would follow an iteration process as outlined

below:

1)

2)

Perform a linear elastic analysis using the 3-D model for the load combinations mentioned
above and identify the deficient elements.

Develop retrofit recommendations by strengthening the existing lateral resisting elements
or by adding new structural elements.

Review the retrofit recommendations against the Secretary of Interior’s Standards for the
Treatment of Historic Properties and revise them to bring in alignment with those standards
as required.

Once the preservation criteria are met, perform new analysis using the revised/added
structural elements and review for any deficiencies. If there are deficiencies, repeat steps 2,
3and 4.

Design and detail connections for the new elements to meet SBC Chapter 16 requirements.

Develop concept design and detail for the column connection to the concrete platform.
Coordinate the loads with the platform design team for the loading assumptions on the
platform.

The final step is the incorporation of review comments. The detailing of retrofit system will
be developed to 60% level design after this incorporation.

8 Elliott Bay 3} Seawall
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ATTACHMENT A: Condition Assessment Report
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Date: January 7, 2013
To: Dave Warner, PE (Parsons Corporation)

Jessica Murphy, PE (Seattle Department of Transportation )

From : Ron Wright, P.S. (Ron Wright & Associates/Architects, P.S.)

Eric Herzstein, PE (Parsons Corporation)

Subject: Washington Street Pergola Condition Assessment

The Washington Street Boat Landing pergola will be removed, its condition restored, and replaced on
the waterfront as part of the Elliott Bay Seawall project. The purpose of this report is to provide a brief
history and introduction to the original structure (construction completed in 1920), and document its
current condition. This document establishes a baseline for the design team, and will inform the
development of pergola restoration plans and subsequent technical memoranda and reports supporting
restoration and removal activities.

CONDITION ASSESSMENT

The following is a brief history of the pergola, a description of the current site conditions, and a
description of the individual components that make up the pergola structure. Figures referenced
throughout the following discussion can be found at the end of the document.

HISTORY

The Washington Street Boat Landing pergola was designed by D.R. Huntington to house the Seattle
Harbor Master. Built in 1920, the iron and steel shelter is supported by 16 decorated columns, with a
small office located in the two northernmost bays (Figures 1 and 2).The shelter has served a number of
uses since 1920, including; a landing for ferries and ocean-going ships, headquarters for the Seattle
Harbor Patrol, and as the U.S. Navy’s official shore-leave landing and departure point. In 1927, the
mooring floats below the shelter were configured to allow for regular use by small boats. During World
War Il, there were numerous water taxis that ran between the Landing and the shipyards on Harbor
Island. The structure was actively used until the mid 1970s, and has been vacant ever since.

The structure serves as the symbolic gateway to the city from the Puget Sound. As noted in the 1973
application to be listed on the National Register of Historic Places, “the structure is the last remaining
structure reminding us of the city’s long and continuing connection with maritime activity.” In 1974, the
Washington Street Public Boat Landing Facility was listed on the National Register of Historic Places.

Maintenance and restoration activities have occurred throughout the life of the structure (see Table 1),
however, the basic elements of the structure have remained primarily intact, with minimal modifications
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since the structure was built. The primary change is the replacement of all the windows of the office
portion with solid plywood panels (the existing wood windows remain intact behind these panels) and
the roof has been replaced and patched (Figure 4).

Table 1. Documented maintenance and repair work performed on the Washington Street Pergola.

Maintenance, Restoration, or other Work Date

1974 Piles under structure repaired

Several columns patched and repaired, including
the replacement of column bases

Structure sandblasted and painted
New roof placed on structure
New wood deck installed

New Handrail installed

Existing float and ramp relocated

200’ of new concrete float, including piles installed

1980 Repairs to pilings and platform substructure

1988-1989 Replace wood piles with concrete piles using Colby
Method

2009 Structure was sandblasted and painted

PURPOSE

The purpose of this assessment is to document and evaluate the general condition of the structure
including the columns, trusses and connections of the structure. The data obtained and included in this
assessment will provide insight into the overall condition of the pergola, and will inform removal and
restoration design activities.

SCOPE

This assessment is based on information from visual field observations from December 7, 2012 and
previous inspections performed by Seattle Department of Transportation (SDOT) dating back to 1988.
The visual inspection was limited to the 1920 pergola structure. This assessment does not address the
condition of the existing gravity wall, timber pier, pile foundations, or any services it might have (gas,
electricity, water, etc.). The project team did not assess any part of the structure that was inaccessible,
or perform any structural testing or demolition of finish materials to inspect hidden conditions. No
special instruments were used to conduct this inspection and no hazardous materials evaluation has
been conducted at this time.
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In preparation for this assessment, existing drawings for the Washington Street Public Boat Landing
were sought from sources throughout the City including the SDOT pergola asset file, the 1938 tax
records (Figure 3) and the Washington Street Public Boat Landing file maintained by the City of Seattle
Department of Neighbhorhoods. Field measurements were taken of the existing structure to verify the
accuracy of any information received. Dimensional data noted in this report are a compilation of all
information gathered, existing drawings (including as-built drawings developed for a feasibility study in
1994, see Attachment 1), and field measurements.

The following observations are not intended to be an exhaustive list of minor defects. Items listed are
significant architectural and structural issues that were apparent from visual inspection. Further defects
may be encountered upon a more extensive investigation during the removal and restoration process,
involving exposure of structural elements, etc.

DETAILED OBSERVATIONS AND EXISTING CONDITIONS

Current Site Condition

The pergola is located within SDOT right of way at 125 Alaskan Way S, specifically at the corner of S.
Washington Street and Alaskan Way S, and is maintained by SDOT. In September 2012, the City of
Seattle fenced off the limits of the pergola, temporarily precluding any public access. As of December
2012, access to the site is available from the North or South via sidewalk only. Street access to the
pergola has been eliminated by the construction staging area for the Alaskan Way Viaduct replacement
project. The fence line for the staging area runs along the edge of sidewalk and extends from Yesler
Way south (Figure 4).

Pergola Materials

Below is a description of assumed materials used in construction of the pergola structure. The
assumptions are based upon the existing pergola plans, specifications (dated November 17, 1919, see
Attachment 2), archive documents and additional research on materials used during that time period.
Our assumptions are as follows:

Base Plate — Per the specifications, plates are listed under the section for steel work.

Columns — The original drawings show the columns as 8 ‘H’ Columns @ 34# which was a common
designation for a steel rolled shape during this time period. The specifications however do not
specifically list the columns as a structural steel, and the current column configuration does not match
the original plans. The current configuration is a built-up section comprised of channels and plates
connected using rivets. The 1938 tax records (dated February 2, 1938, Figure 3) and the application for
the National Register for Historic places notes the construction is a steel frame. This evidence, along
with history showing that cast iron generally displaced by structural steel in the early 1900’s, provides
evidence to suggest that the columns are possibly steel. Additional investigations are necessary to
confirm column material type.

Wind Braces — The original drawings note these wind braces are steel members made up of angle shapes
and plates.

Elliott Bay [ Seawall
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Roof Trusses — The original drawings do not specifically call out the material for the roof trusses.
However, the trusses are comprised of angle shapes and plates (similar to the wind braces). Additional
investigations are necessary to confirm truss material type, though evidence suggests (inspection, and
notes from the 1938 tax records) the roof trusses are also steel.

Rivet Connections - Per the specifications, rivets are listed under the section for steel work.

Architectural Appurtences & Brackets — The decorative pieces that are attached at the tops of columns
are noted as being made of cast iron in the orginal plans. The use of cast iron for the brackets is also
noted in the specifications.

Columns and Base Plates

The sixteen columns supporting the pergola are built-up sections made of back to back 7 inch channel
shapes and two 10 x % inch plates, connected by exposed round-headed rivets, spaced approximately
four inches on center. The columns are nominally 12 feet-6 inches in height and spaced on average to
13 feet-0 inches on center. The alignment of the columns is staggered to allow the structure to conform
to the curved alignment of the existing seawall (see Attachment 1, Figure A). The column sections are
attached to 12 x 12 x %” inch base plates that are bearing on the existing seawall (eastern column line)
and on the longitudinal timber beams of the pier (western column line). Visual observations of the
pergola columns revealed the following:

a. The eight column base plates along the east side of structure are showing signs of the base plate
pulling away from the top of seawall (Figure 6). The columns base plates along the west side of
the structure are recessed and covered by 4x12 planks eliminating the possibility of visual
inspection. Evidence of their connections could only be verified by existing photos which show
at least one of the columns minimally connected to the base plate and not anchored to the
timber beams (Figure 7).

b. Approximately 12 to 24 inches above the bottom of all the columns, there is evidence that at
some point during the life of the structure they were cut-off, the structure moved, and then
welded back to the same location (Figure 8). The absence of rivets at the base of the columns
could mean this portion of the column is comprised of a new or different section than the rest.
However, no documentation could be found in the SDOT asset file, the 1994 feasibility study, or
the Department of Neighborhoods files to substantiate this conclusion.

c. Some areas of rust are evident at the base and top of column, as well as the connections to the
wind frames.

d. There are missing architectural ornaments at columns Al, A4, B1, B2 and B8. The attachment at
some point was removed, creating a large opening in the cover plate (approximately 6 x 12
inches) of the B1, B2 and B8 columns. A smaller % inch diameter hole, likely the previous
connection rivet for the ornament, was found on all the columns listed above. The missing
attachments provide points of access for water to enter the columns, potentially causing
internal rusting not visible during the inspection (Figure 9).

e. There is minor damage to the plate of column A1 likely due to some sort of impact. The plate in
the built up column section is pulling away from the channel shape (Figure 10).
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Inspection Reports

Prior SDOT inspection reports for the pergola structure completed between 1988 and 2009 noted the
following:

a. Damage to southeast column due to vehicle impact (note this is same damage described for
Column Al in note “e” above).

b. Widespread rust on building, a few of the columns have severe corrosion with section loss at the
base. The inspection report did not list how many or which columns showed the signs of this
corrosion.

c. Steel columns supporting the pergola structure are corroded below the timber decking
(Inspection Report dated 10/5/88 only). The report did not list how many or which columns
showed the signs of this corrosion. However, we were able to observe signs of corrosion section
loss at the base of column B6 (Figure 11).

d. Structure has no provisions for lateral load carrying capacity and would not meet seismic design
codes (Inspection Report dated 10/5/88 only).

It is difficult to fully conclude the condition of the columns based only upon our visual observations and
the previous inspection reports performed by SDOT. These reports note severe corrosion and section
loss, though the columns do not appear to show signs of this, except as noted above for Column B6. It is
highly likely that the recent painting of the structure in 2009 is hiding areas of corrosion. Therefore,
based on best professional judgement and the available documentation, our assessment is the columns,
specifically at the base are in poor condition.

Roof Trusses & Connections

The eight roof trusses supporting the pergola roof are constructed from using various back to back
double angle shapes with rivets spaced at approximately 30 inches on center. The roof trusses are
oriented in the east-west direction to align with the Washington Street right-of-way. The trusses are
connected longitudinally at four locations by 7 inch channel sections. The column-to-truss connection is
achieved with a short angle seat riveted to the column and underside of the truss. Visual observations
of the pergola roof trusses revealed the following:

a. Truss member 5 (T5, bottom chord angle) is twisted which is likely attributed to an impact of
some sort.

b. The connections from the roof truss to the columns are showing small areas of rust due to lack
of protection from the elements. (Figures 12 and 13).

In general, the steel trusses appear to be in good condition with no visible deflection, significant decay
of structural members or visible distortion of structural joints. The connections also appear to be in
good condition, however they are likely not sized for seismic forces and will need to be verified for use
in the restored structure.
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EBSP Pergola Condition Assessment
January 7, 2013

Roof System

The original building had tongue-and-groove 1-3/4” thick wood sheathing with a standing seam
galvanized iron sheet metal roof. The roof has been replaced and repaired over time, and the current
roof system is single ply mineral surface rolled bituminous roof membrane over a 1-3/4” thick tongue
and groove wood decking. The existing parapet walls that project above the roof on the east, north, and
south sides of the structure are wood framed with tongue-and-groove wood sheathing, with galvanized
sheet metal covering that is painted. It’s not possible to determine the condition of the wood framing or
sheathing without removing the sheet metal covering. However, it’s assumed after 100 years that there
is some water related damage to the wood framing. The general condition of the roof is deemed to be
poor, and visual observations of the pergola roof revealed that the roof decking continues to rot and has
many visible holes, including holes that have been previously patched with plywood (Figures 14-16).

Office Space and Exterior Closure

An enclosed office fills the space between the two north bays. The construction of the enclosure for the
office area is 2x4 wood stud walls with painted galvanized sheet metal cladding over 1x wood sheathing
on the exterior, and vertical tongue-and-groove board siding on the interior. Maintenance records
indicate the exterior of the existing office was also painted in 2009. This structure is “stand-alone” (i.e.,
built within the enclosure of the pergola structure using wood framing). (Figures 17-21).

The original design for the office included windows surrounding the east, west, and south walls, with
three entries. Eventually the space was divided into two separate rooms, and a toilet room was added
near the north end of the space, together with a service sink. The toilet remains intact, as well as the
service sink located on the opposite side of the wall from the toilet, however, these items appear to be
no longer usable (Figures 22 and 23).

A lowered wood framed ceiling was installed at the line of the bottom of the transom windows — at
approximately 9’-4” above the floor structure. A significant portion of that ceiling has since been
removed, re-exposing the transom windows that were concealed when the ceiling was installed. These
transom windows look to be in relatively good shape (Figures 24 and 25).

The interior of the office has extensive damage from weather and lack of maintenance for many
decades. There are currently large holes in the roof structure above that allow weather damage to
continue (Figure 26). Paint is peeling from all painted surfaces. The lower portion of the interior walls
appear to be damaged and potentially beyond repair. The window units are generally sound. Water
damage throughout the interior space exists, but all the windows appear to be in good enough condition
to be restored (Figures 27 and 28).

The floor of the office area is wood flooring (either fir or oak) installed over furring. It’s not clear from
the maintenance and repair records whether or not this is the original wood flooring for the structure.
The floor of the office structure appears to be heavily damaged by water, and potentially beyond
restoration or repair.

Heating was provided with an oil-fired unit that was vented through the roof. The oil tank for the
heating unit was located below the structure. Electrical service was added to the structure via
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underground power lines. The electrical panel is installed over two existing windows on the east side of
the office space. Electrical lighting has been installed at the underside of the roof sheathing, with
exposed conduit wiring. These fixtures are modern type security fixtures (tamper-proof), and are
directly connected to overhead power lines.

Railings

The railings at edge of pier structure are generally in good condition and structurally sound. The railings
are not the original railings, which had two horizontal rails. The existing railings have four horizontal
rails. They were likely installed during the 1974 renovations.
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Figure 6. Column base plate along the eastside of structure
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Figure 8.
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Column section at the base showing welded area (this is typical of all columns)
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2  Figure 9. Column section at a missing cast iron bracket.

4 Figure 10. Impact damage to A1, note the plate is pulling away from the base. <photo>
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5  Figure 12. Detail of top of column in open area.
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6  Figure 14. View looking upward at top of column. Note plywood roof patch.
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Figure 15. Area of roof structure (sheathing) missing.

Figure 16. Areas of missing pieces of the timber roof planks
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Figure 17. South wall of office area. Note window infill. Wall installed at left of photo is to limit access to
former dock ramp.

Figure 18. Exterior view of north facade of structure.Infill panels are painted sheet metal. Surface
mounted pipe at left side of photo is the vent pipe for the former oil tank installed below the floor
structure.
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4 Figure 20. Base of office area wall on east facade.
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Figure 21. Upper exterior wall of office area (above base shown in Figure 20). Former windows are
infilled with painted plywood.

L\

Figure 22 . Toilet at northeast corner of office area.
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2  Figure 23. Existing service sink.

5 Figure 24. View of windows from inside office area. Except for the removed glazing, the window units are
6  relatively good condition. The damage to the window units is non significant.
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Figure 25. View of transom windows. The former ceiling in this area has been removed. The transom
windows are in good condition. Note that the glass is still present in two of the three visible transom
windows.

Figure 26. Hole in existing roof at northern portion of office area. Note that bead-board siding is in
relatively good condition, despite exposure to weather.
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Figure 27. Detail view of window sill and jamb. Wood beneath the peeling paint is firm, with minimal
detected dry rot or damage.

Figure 28. Detail view of window sill trim.
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4  Figure 27. View of the windows in the north portion of the office area.
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4  Figure 29. View of the transom windows and upper wall above the windows. The condition of the
5  transom windows and the upper wall is good.
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2  Figure 30. Detal view of window sill trim at east wall.

4 Figure 31. Electrical panels installed on east wall at former window locations.
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Figure 32. Cast iron detail.
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Pergola Basis of Design
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ATTACHMENT B: Historic Steel Properties

SEISMIC REHARBILITATION OF EXISTING BUILDINGS

Table 5-2. Defanlt Lower-Bound Material Strengths'?

— =}
Tensile Swrength®,  Yield Strengphy
Dt Specification Remarks ksi ksi
1900 ASTM AD Rivet Steel 50 o
Buiklings Mediom Steel k] 35
1501 -1908 ASTM AS Rivet Seeel 50 25
Buildings Medium Stael () an
190681923 ASTM AD Strachoral Stecl 55 ]
Puildings Rivet Steal 45 x|
19241931 ASTM AT Struchural Steel 55 an
Rivet Siesl 48 25
ASTM AD Sirnctural Stael 55 i}
Rivel Steel 46 25
13z ASTM A140-32T issued as o tentstive revision  Plates, Shapes, Bars &l 33
to ASTH AS (Buildings) Eycbar Flats 67 36
(Unanneated)
1933 ASTM A140-33T discontined snd ASTM A9 Structural Siesl 35 an
(Buildings) revised Oct. 30, 1933
ASTH AD tentatively ravised to ASTH Stractural Sieel i 33
AS-33T (Buildings)
ASTM Al141-32T sdopted as a standard Rivet Steel 52 b
1934 —Present ASTM A9 Stractural Stesl &0 33
ASTM Al41 River Stesl 52 28
1961 -1590 ASTM AJefAIEM-04 Struchumal Steel
Group 1 &2 44
Group 2 ] 41
Growp 3 &0 39
Group 4 62 37
Groug 3 q0 41
1961 —Present  ASTM ASTUVASTIN-04, Grada 50 Structural Steel
Ciroag 1 ' 65 S0
Group 2 66 50
Group 3 i3 5l
Group 4 T2 S0
Group 5 7 50
1990 - Fresent ASTM AIATOM-04 and Dosl Grade Stractoral Steel
Group 1 66 49
Gronp 2 a7 30
Group 3 70 52
Group 4 T 49
1906 —Present  ASTM ADDADDIM-04 Structural Steel ] S0

\Lwer-bound waloes for material poiaf to 1960 ave based on minimom specified wloes. Lower-bound valies fos malerial after 1960 are mean
mines ane standand deviston valuss om statistics] data,
Popertics bated oo ASTM and AISC Strecturai Steal Specification Stresses,

¥The Indicated valies ane repessentative of matedal exiracted from the flanges of wide flange shapes,
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