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WHAT IS RESILIENCE?

resilience
noun re-sil-ience \ri-'zil-yan(t)s\
1. The ability of a substance or object to spring back
into shape; elasticity.
2. The capability to recover quickly from difficulties;
toughness.

So, resilience refers to an engineering property, and a cultural
trait.

The origin of the word resilience is Latin, but perhaps, given
the manmade and natural disasters that the Filipino people

have sprung back from over the centuries, that the origin of
resilience must be Filipino.
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INTERNATIONAL BEST PRACTICES:
SOME THOUGHTS FOR THE PHILIPPINES

Over the last two days the expert speakers, local and
international, have covered all the topics so thoroughly, that
there is very little technical information that | can add to the
symposium. So what | will do is review a few common threads
that wove their way through all the presentations, and present
a few additional thoughts that | hope will be useful for the
conservation of heritage structures in the Philippines.

OUTLINE
Common Approach
Project Team
Knowledge Opportunities
Heritage Building Codes
Heritage Documentation
Monitoring, Inspections, and Maintenance
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COMMON APPROACH

Though the international experts at this symposium have
come from far flung countries, with very different types of
heritage buildings, made of every possible archaic building
material, the experts all approach the problem of how to work
on heritage structures in a remarkably similar manner.
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COMMON APPROACH

Learn the Building’s History

Understand Past Behavior

Gather Data on Geometry, Construction Type, Materials, and
Condition

Analyze Structural and Non-Structural Performance
Design the Conservation, Restoration, Retrofit, and
Rehabilitation Work

Prepare Construction Documents (drawings and
specifications)

Construction (or Implementation or Intervention)
Monitoring and Inspection after Construction
Maintenance after Construction

Document all Research, Design, Construction, Inspection,
and Maintenance Work

Repeat
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PROJECT TEAM

Heritage conservation projects are composed of a multi-
disciplinary Project Team, beginning with the Owner, and the
Owner’s Representative or Project Manager, who works
closely with the Design Team leader — an engineer, architect,
or other design professional.

To be successful, heritage conservation projects must have a
clear agreed upon approach, and common goals, objectives,
and expectations.
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PROJECT TEAM

Owner

Owner’s Representative or Project Manager
Conservation Architect

Conservation Engineer

Geotechnical Engineer

Landscape Architect

Archaeologist

Historian

Non-destructive Testing Consultant
Architectural Conservator

Testing Laboratory

Contractor and Subcontractors

Building Code Official

Funding Agency

Review Agency

Peer Reviewers
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RESEARCH OPPORTUNITIES

Historic Research
Architectural and Engineering History

A-seismic Engineering History
Construction History

Technical Research
Wall Characterizations
Connection Types
Truss Types
Assembly Behavior
Material Composition

Research and dissemination of each of these topics improves
the ability of owners, design professionals, and stakeholders

to conserve heritage structures.
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READING LIST

Seismic Retrofitting,
Conservation
Perspectives: The GCI
Newsletter, Spring 2015

Entire issue on seismic
retrofitting of heritage
structures. Includes
articles by several
symposium speakers.

Available from as a PDF
from

} CONSERVATION
PERSPECTIVES

SPRING 2015

FITTING
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QUAKES

BY DANIEL TORREALVA AND CLAUDIA CANCINO

The seventeenth-century colonial Church of Kufio Tambo sits

four thousand meters above sea level in the Peruvian Andes
and is the most important building in its small town of five
hundred inhabitants. Two hours’ drive from the ci

the town's 150 or so earthen houses, together with urch,
represent a historic rural settlement typical of the Andean
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Daniel Torrealva and
Claudia Cancino, “In
The Wake Of Quakes:
The Seismic Retrofitting
Project in Peru.”

Article co-authored by
symposium speaker Daniel
Torrealva on research and
retrofitting Spanish-era
buildings in Peru.

International Best Practices
Some Thoughts for the Philippines



BETWEEN TWO EARTHQUAKES

From Recovery to Mitigation and Preparedness

BY STEPHEN KELLEY AND ROHIT JIGYASU

E IRANIAN CITY OF BAM IN
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Stephen Kelley and
Rohit Jigyasu,
“Between Two
Earthquakes: From
Recovery To Mitigation
And Preparedness.”

Article co-authored by
symposium speaker
Stephen Kelley on pre- and
post-earthquake
prevention of damage to
heritage structures.
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REDUCING SEISMIC
VULNERABILITY

Retrofitting Historic Buildings

BY PAULO B. LOURENCO A METHODOLOGY FOR INTERVENTION
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Paulo B. Lourenco,
“Reducing Seismic
Vulnerability by
Retrofitting Historic
Buildings."

Article by symposium
speaker Paulo B. Lourenco
on methodologies,
research, and practice of
seismic retrofitting
heritage structures.
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MASTERING THE
MECHANICS OF THE PAST

A Discussion about Preservation Engineering

ANDRONIKI MILTIADOU-FEZANS, a structural engineer special-
izing in historic structures, is director of the Directorate Special
for the Promotion and Enhancement of Cultural Herits
Contemporary Creation at the Ministry of Culture, Education, and
Religious Affairs of the Hellenic Republic. She has been responsible
for many structural restoration projects in Greece and tea

the Raymond Lemaire International Centre for Conservation in
Belgium and at the postgraduate conservation program of the
National Technical University of Athens.

CLAUDIO MODENA is a professor of structural engineering at the
University of Padua. He has served on a number of research and
scientific committees related to earthquake engineering and seismic
risk and has done extensive consulting internationally, focusing

generally on the conservation of historic masonry structures.

JOHN OCHSENDORF is a structural engineer specializing in the
analysis and design of masonry structures and is a professor at
the Massachusetts Institute of Technology, holding a joint ap-
pointment in the departments of Architecture and Civil and
Environmental Engineering. He is a founding partner of Ochsendorf
DeJong and Block Engineering.

They spoke with CLAUDIA CANCINO, a senior project specialist at
the Getty Conservation Institute, and JEFFREY LEVIN, editor of

Conservation Perspectives, The GCI Newsletter:

In recent decades, structural interven-
tions on historic structures, approg

series of discussions about the role an engineer should play in
a conservation project, What do you think is the role of a pres-

ervation engineer?

St eeatoR
historic structures is a matter that cannot be dealt with only b

structural engineer—it is a project for a multidisciplinary team. Of
course within the team, an engineer plays a very important role.
His or her main duty is to document a structure’s bearing system,
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to design and supervise the necessary investigations, Lo assess the
structure in its current state, and to design the necessary interv
tions in collaboration with architects, archaeologists, and others
all in order to ensure as much as possible the survival of the struc-
ture from damage or even collapse. Of course, the engineer has the
responsibility of ensuring that human life is protected, but at the
same time, together with safety, has to propose interventions that
take into account all the other values—such as historical, architec-
tural, and aesthetic—in an effort to limit their possible alterations
due to intervention. He or she needs to elaborate on alternative
solutions and to put them on the table to be debated with other
professionals on the team to reach an optimum solution. Con-
sequently, the engineer should have the ability to communicate
these structural matters to the team, so the team can discuss them
and reach the optimum compromise

[EEEIEEIEIETY | agree that the role of the engineer is to
consult with the team and to bring to the team his knowled,
about the structural performance of different types of material and
the ways to evaluate them,

JOLLEMGN LIS For me, the first responsibility of an en-
gineer is to work closely with the other disciplines—historians
to learn the history of a monument, architects to learn the design
intent for future use, conservators to understand the challenges
in terms of material conservation, and also the property own-
er to understand the owner’s needs and challenges. Engineers
must then offera range of solutions that can be debated on their
merits. Engineering problems never have just one solution. Fur-
thermore, every solution has pros and cons in terms of cost, au-
thenticity, durability, and reversibility. The primary role of the
preservation engineer is to put on the table a range of solutions
In many cases, doing nothing should be on the table. Too often,

it s not

(LTS 1also agree that engineers should be part of a team
in a conservation project, but I was wondering about their capabili

ties to intervene in historic structures. Do engineers in general,

READING LIST

“Mastering the
Mechanics of the Past:
A Discussion About
Preservation
Engineering.”

Discussion between three
structural engineers,
including symposium
speaker Claudio Modena,
on heritage engineering.
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TOWARD A PHILOSOPHY OF PRESERVATION
ENGINEERING

JOHN OCHSENDORF

Introduction

Structural engineers are increasingly
called upon to assess the safety of histor-
ical buildings, bridges, walls, dams, and
other structures, However, a preindus-
trial timber truss, a rubble-masonry
wall, or a cracked concrete slab may
present significant challenges to the con-
ventional structural engineer, Even
more, when faced with a highly
deformed Gothic stone vault, a brittle
glass-and-iron dome, or a leaning stone
tower, an engineer may quickly assume
that such a structure does not sarisfy
current building codes and is therefore
unsafe. In such cases, the obvious path
for the engineer is to add new structural
elements, which are easier to calculate
and which allow for greater peace of
mind. The more difficult path is to prove
that the structure is safe and that it does
not require additional support. If a
structure has been standing for
centuries, or even decades, then the
structure is able to find a load path to
support itself. It is the engineer’s chal-
lenge to find at least one possible load
path and to prove the safety of the struc-
ture under reasonable expected loadings.
To maintain historical authenticity, to
practice with integrity, and to save
scarce resources, a preservation engineer
should avoid intervening in a historic
structure if at all possible.

For a consulting engineer, strengthen-
ing a historic structure is an easy path to
take. It is much more difficult to prove
that the structure is safe and that it does
not require an intervention. According
to Prof. Santiago Huerta of the Poly-
technic University of Madrid, there are
three primary motivations that can lead
10 unnecessary structural interventions:
* Fear. If the structure collapses and

people are killed, the engineer may be

held responsible. This is a valid con-
cern, t may be justified in some
cases.

Inexperience. Many engineers lack a
fundamental understanding of the

This comtent dor
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mechanics of even simple historic
structural elements, such as a brick
arch. This is understandable, since
engineers are trained almost exclu-
sively in the elastic design of steel and
concrete beams, columns, and
frames. Moreover, the techniques and
software that serve admirably for the
design of new framed buildings are
wholly unsuited for most historical
structures, Since most universities do
not attempt to teach courses on the
theory and analysis of historical
structures, engineers are expected to
learn from experience and to rely
heavily on intuition, rather than on a
deep understanding of the theory of
historic structures.

Money. Consulting fees are often
based on a percentage of the overall
cost of a project. If an engineer de-
cides that a structure is safe and re-
quires no intervention, the project
be much less lucrative than if a
major intervention is required. Fur-
thermore, some clients prefer to
spend money on repairs, rather than
on additional studies to prove that
the repairs are unnecessary. Financial
incentives can lead to unnecessary
strengthening.
Thus it is important to understand the
motivations that lead engineers to inter-
venc in historical structures and to con-
sider ways in which preservation-
minded engineers can avoid unnecessary
interventions. Of course in some cases, it
is essential for engineers to intervene, as
in the case of the Leaning Tower of Pisa,
where increasing displacements were
clearly leading towards collapse. In such
cases, it is essential to identify best prac-
tice and to agree on principles to guide
the intervention,

Principles of Preservation Engineering

In assessing a historic building, it is es-
sential to approach the structure with
humility. The aim of the preservation
engineer is to pass the structure on to

future generations, and, therefore, the
structure will likely be standing long
after the engineer is no longer alive. If a
computer model predicts that the struc-
ture does not stand up despite the fact
that it has been standing for a century,
then that model is likely incorrect.

rent software packages are not capable
of analyzing many historic structures,
but it is not easy to admit the limitations
of sophisticated finite-clement programs.
Finally, the builders of historic structures
likely had greater knowledge of the ma-
terials and construction systems than
today’s engineer. How many twenty-
first-century engineers have built a ma-
sonry vault? These considerations point
to the need for humility when assessing
historic structures.

Preservation engineers must work in
an interdisciplinary team. The history
of the structure; its construction, materi-
als, systems; and its context can only be
fully understood from different view-
points. Archaeologists, preservationists,
conservators, craftsmen, materials scien-
tists, historians, architects, and others
can provide essential perspective to in-
form the possible courses of action. No
engineering problem has only one solu-
tion; preservation engineers should pro-
pose a range of solutions and should
debate the merits and drawbacks of each
with the rest of the preservation team.
For monuments of national and interna-
tional importance, professional peer re-
view from other engineers can enrich the
dialogue and sharpen the decision mak-
ing.

Some structures are not safe and will
require an intervention. When interven-
tions are required, engincers should fol-
low basic principles of preservation. Any
new intervention should be reversible,
allowing future engineers to undo the
work if necessary. New work should be
compatible, both chemically and
mechanically, with traditional materials.
In general, it is often best to repair with
traditional materials. Following the
principles of reversibility and compati-
bility would have prevented the indis-

loaded from 64.131.166.165 on Mon, 08 Jun 2015 23:.42:58 UTC

Al wse subject to JSTOR Terms and

READING LIST

John Ochsendorf,
“Toward A Philosophy of
Preservation
Engineering,” APT
Bulletin, Special Issue On
Preservation-Engineering
Education, 2013.

Email for a
copy.

From the Bulletin of The
Association for Preserva-tion
Technology Interna-tional, an
international organization of
engineers, architects,
contractors, and
preservation professionals.

Join at and
begin a Philippines chapter.
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Deliverable 3.1

Inventory of earthquake-induced failure mechanisms related to
construction types, structural elements, and materials

Due date: April 2010
Submission date: September 2010
Issued by: POLIMI

WORKPACKAGE 3: Damage based selection of technologies
Leader: POLIMI

PROJECT N 244123
ACRONYM: NIKER
TITLE: New integrated knowledge based approaches to the protection
of cultural heritage from earthquake-induced risk
COORDINATOR: Universita di Padova (ltaly)
START DATE: 01 January 2010 START DATE: 01 January 2010

INSTRUMENT: Collaborative Project
Small or medium scale focused research project

THEME: Environment (including Climate Change)

Dissemination level: PU Rev: FIN
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NIKER

European research project
on improvement of seismic
behavior of cultural
heritage structures and
artistic assets, includes
research and practice on
heritage materials and
assemblies, technologies,
methodologies, structural
modeling, design,
implementation, and
monitoring

Research downloads
available as PDFs from
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PerPecuUse SEVENTL FRAMEWORK

PERPETUATE

PERformance-based aPproach to Earthquake proTection of cUlturAl
heriTage in European and mediterranean countries

FP7 - Theme ENV.2009.3.2.1.1 - ENVIRONMENT
Grant agreement n® 244229

DELIVERABLE D22

Definition of confidence factors for the safety
verification

Delivery date: 30 December, 2011

Date of approval:
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PERPETUATE

Research project to
develop European
guidelines for the
evaluation and mitigation
of seismic risk to cultural
heritage assets, exploring
traditional and modern
techniques for seismic
strengthening of heritage
buildings and the
conservation of immovable
artworks.

Research downloads
available as PDFs from
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Bull Earthquake Eng (2015) 13:5-12
DOI 10.1007/310518-014.9710-1

EDITORIAL

Performance-based assessment of cultural heritage assets:
outcomes of the European FP7 PERPETUATE project

Dina D’Ayala - Sergio Lagomarsino

Received: 24 November 2014 / Accepted: 25 November 2014 / Published online: 11 December 2014
© The Author(s) 2014. This article is published with open access at Springerlink.com

The damage assessment to cultural heritage assets after recent earthquakes, in particular in
97; L’Aquila, 2009; Emilia, 2012), showed the high vulner-
y of some types of historical structures (palaces, churches, towers etc.). Earthquak
also proved that strengthening interventions adopted in the last decades are often invasive,
ineffective and might also increase the vulnerability. Thus, there is an urgent need for devel-
oping reliable assessment procedures and promoting effective strategies for the seismic risk
mitigation of cultural heritage .
e preservation of cultural heritage assets must guarantee their capacity to last over time
against decay, natural hazards and extreme events, without losing their authenticity and use.

A strong engineering contribution on assessment and strengthening methods for historic
and heritage buildings was developed in the latter part of the twentieth century in Europe and
the Mediterranean Region. In particular, [ICOMOS and [CCROM have promoted an important
campaign to raise awareness on structural conservation through the writings of Sir Bemard
Feilden (1987) and the constitution of an [COMOS International Scientific Committee for
the Analysis and Restoration of Structures of Architectural Heritage (ISCARSAH) in 1996,
which led to the adoption of the ISCARSAH Principles in 2003.

The growing attention to this topic is demonstrated by the European Commission’s funding
of tw ¢ consortia that had submitted a h proposal under the call FP7-ENV-2009-1,
on the effect of natural hazards on the cultural heritage, specifically earthquake.

The PERPETUA roject (Performance Based Approach to Earthquake protection of

ultural Heritage in European and Mediterranean Countries) had as main objective to produce
European Guidelines for the evaluation and mitigation of seismic to cultural heritage
a , useful to support the design of strengthening interventions for the preservation of the
architectural building and the contained unmovable artworks. The ambition to develop

D. D' Ayala (&0)
University College of London, London, UK
yala@ucl.ac.uk

. Lagomarsino
Genoa, Genoa, Italy

&Y Sori
) Springer
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PERPETUATE

The PERPETUATE project
results are presented in a
Special Issue of the
Bulletin of Earthquake
Engineering, 2015,
including articles by
symposium speaker Sergio
Lagomarsino.
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HERITAGE BUILDING CODE
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HERITAGE BUILDING CODES

Building codes are laws or regulations that describe the
minimum requirements for building safety.

Heritage building codes protect life safety and heritage
values.

Disaster is the origin of building codes.
Building codes are tools of resilience.

What type of building code provides for heritage resilience?
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HERITAGE BUILDING CODES

After all disasters, natural and manmade, that affect our lives
and property, humans assess the damage done - what
caused the damage, what worked to resist that damage, and
what did not. Filipinos have been doing this for generations.

In the beginning as a Spanish city, Manila was a city of wood,
bamboo, and nipa. Following the great 1583 fire that flattened
Manila, Governor-General Santiago de Vera required all new
buildings to be built of stone. On the 30th of November 1645,
at 8 in the evening Luzon was severely shaken by what is now
estimated to be a 7.9M,, earthquake, and most of Manila’s
stone buildings fell.
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1645 MANILA EARTHQUAKE

“The stone walls were shaken and bent like sheets of paper
or parchment fluttered by the wind; the towers swayed and
bent like trees; and the largest trees [broke] like the mast of a
ship in the midst of a fierce hurricane. Nothing could be heard
but the crash of buildings mingled with the clamour of voices
entreating heaven for mercy.”

Chaplain Joseph Fayol, 1645

Thus began the Spanish understanding of the true power of
the earth in the Philippines.

Seismologists believe that between the years 1600 and 1900
seventeen earthquakes either reduced entire towns to ruin or
devastated whole districts throughout the Philippines.
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FILIPINO BUILDING CODES

With each new disaster, whether fire, typhoon, or earthquake,
new building laws were passed, to provide for a more resilient
building stock, and thus leading to the creation of two of the
most significant building types in the Philippines: “Earthquake
Baroque” churches and bahay na bato, or the stone house,
both intended to be earthquake resistant, or a-seismic

construction.
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BUILDING REGULATIONS FOR MANILA;

DRAWN UP IN CONSEQUENCE OF THE EARTHQUAKES:

OF 18TH AND 20TH JuULY, 1880.

Government-General of the Philippine Islands, Civil Admini-
stration, Public Works Branch.

In accordance with the orders of His Majesty’s Government,
contained in the official telegraphic despatch of the z1st of last
month, relating to the plans and technical conditions to which
public and private buildings in these provinces are subjected ;

Considering the opinion expressed by the Consulting Com-
mittee of Public Works and by the General Meeting of the
Administrative Council ;

Considering the law g4, title 23, part 7 of the last official
volume of laws which applied the law 7, title 19, part 3, of the
same Code to all the dominions of his Majesty ;

Considering that the Administration has the incontestable
right and the unavoidable duty of locking after the security of
the inhabitants, greatly threatened by the falling of stone-

buildings during the earthquakes which so frequently disturb-

this soil ;

Considering that the serious losses sustained by house

owners render it necessary to harmonize as far as possible the-

interests of the public with those of the respectable class (the
house-owners), unfortunately now, so worthy of commiseration,
and to which class the greatest guarantees must be given that

Building Regulations for
Manila: Drawn Up in
Consequence of the
Earthquakes of 18t and
20t July, 1880.

The 1880 Manila building
code regulated
foundations, stone walls,
buttresses, mortar,
trusses, balconies, and
roofing.
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7.—The height of stone walls of public buildings must be
in accordance with their use and disposition, but in private
buildings they must be limited to a height corresponding to
the ground-floor of such buildings; but they can also have a
basement store in addition.

g.—The length of stone walls cannot be more than double
their height without their being supported by cross walls or
strengthened by exterior or interior buttresses.

g9.—The thickness of stone walls must be at least one-fifth
of their height. In this thickness is not included the stone
facings or brick linings of walls, which are not of the same
construction throughout.

The thickness of transverse walls can be reduced a little
according to the span of the floors which they support, but it
must never be less than one eighth of the height.

10.—The angles of the building must be strengthened by
means of exterior and interior buttresses, whichever is most
suited to the character of the building.

11.—The exterior walls must be perfectly united with the
transverse walls and with the buttresses, and the whole con-

struction must be executed carefully and uniformly.
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Building Regulations for
Manila: Drawn Up in
Consequence of the
Earthquakes of 18t and
20t July, 1880.

The 1880 building code
was based on commonly
known “rule of art”
standards for properly
constructing masonry
walls in seismic zones.
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ASCE STANDARD ASCRISR
41-13

Seismic Evaluation

and Retrofit of

Existing Buildings
e T
L e t=L

This document uses both the
International System of Units (SI)
and customary units

STRUCTURY

) Wl o o ENGINEERS
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ASCE/SEI 41-13:
Seismic Evaluation and
Retrofit of Existing
Buildings, 2014

The most up-to-date
international seismic
standard for existing
buildings, which is being
considered by reference to
the NSCP, and is
applicable to heritage
structures for both
structural and non-
structural evaluation and
retrofit, with limitations.

See also the PERPETUATE
project and California
Historical Building Code
for other heritage codes.
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California Code of Regulations
Title 24, Part 8

California Building Standards Commission

Effective Date: January 1, 2014
(For Errata and Supplements, see History Note Appendix)
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California Historical
Building Code, 2014

A comprehensive heritage
building code that may be
an appropriate model for
the Philippine Heritage
Code.

Available as a PDF
from
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For all types of structures,
includes administrative
requirements, use and
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materials and construction
types, and mechanical
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DOCUMENTATION
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HERITAGE DOCUMENTATION

WHY DOCUMENT?

Record the building for posterity

Make the knowledge accessible for:
Scholars
Disaster recovery teams
Architects for evaluation
Engineers for analysis
Reconstruction if destroyed
The next restoration or retrofit project
The public for enjoyment

Heritage documentation should be publically accessible at libraries
and archives and online, such as the US Library of Congress -
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HERITAGE DOCUMENTATION

Documentation Standards are required for uniformity of
records, and include :

Recording Methods

Hand Measuring

Laser Scanning

Drawings

Photography

History

Storage

Dissemination

International Best Practices
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HERITAGE DOCUMENTATION

An example are the US National Park Service Standards &
Guidelines of the Heritage Documentation Programs - HABS/
HAER/HALS:

Historic American Building Survey
Historic American Engineering Record
Historic American Landscape Survey

See
Types of heritage documentation include:

Narrative History

Large Format Photographs
Measured Drawings
Historic Structure Reports

International Best Practices
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Location:
Present Owner:

Present Use:
Significance:

PART 1.

ZWR Architect

A.

HISTORIC AMERICAN BUILDINGS SURVEY
MISSION SAN JOSE Y SAN MIGUEL
DE AGUAYO, CHURCH
6539 San Jose Road, San Antonio, Bexar County, Texas.

Foman Catholic Archdiocese of San Antonio.

Public museum.

The church is a typical component of a Spanish mission
camplex built during the period of Texas frontier.

HISTORICAL INFORMATION

Physical History:

1.

2.

Date of erection: 1768.

Original and subsequent owners: See History section of Mission
San Jose y San Miguel de Aguayo, HABS No. TX-333.

Builder: Father Pedro Ramirez de Arellano.

Original plans and construction: Before the 1794 partial
secularization of the Spanish missions, the church and the
chapel were a beautiful feature. Father Jose Francisco Lopez
wrote in 1789 that the entire church building and its
furnishings were valued at thirty thousand pesos and eight or
ten thousand pesos respectively. Ornaments, some of silver,
included a frontal, a throne and a baldaquin.

Historical Context: See Mission San Jose y San Miguel de Aguayo,
HABS No. TX-333.

ARCHITECTURAL INFORMATION

General Statement:

1.

Architectural character: The church is of a large cruciform
type with two front towers. A vaulted roof and dome, an ornate
frontispiece and buttresses give the church more architectural
flavor.

Condition of fabric: The walls are sound and the building is
currently well maintained.

Description of Exterior:

1.

Overall dimensions: The church is approximately twenty feet
wide and eight feet long. The front facade is approximately
forty feet wide.

HERITAGE DOCUMENTATION
Narrative History

Includes basic information on
location, dates, owners,
engineers, architects, builders,
and significance.
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HERITAGE DOCUMENTATION
Large Format Photographs

Usually black & white large
format negatives and prints,
but may be color and digital
if printed in an approved
archival format
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HERITAGE DOCUMENTATION
Measured Drawings

Site plan, plans, sections,
elevations, and details, with
materials and dimensions
shown.

WEST ELEVATION—CHURCH T . sy v
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HERITAGE DOCUMENTATION
Measured Drawings

May be hand drawn of CAD,
but must meet documentation
standards, and final drawings
must be printed on archival
paper for permanent archival.
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HERITAGE DOCUMENTATION
Measured Drawings

Significant details may be
documented, with profiles of
moldings and other elements
shown, with dimensions
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e HERITAGE DOCUMENTATION
N Historic Structure Report

ELLIS ISLAND SEAWALL
The most detailed form of

heritage documentation is
known as an HSR - Historic
Structure Report.

Ellis Island
Statue of Liberty National Monument

See Historic Structure Reports
& Preservation Plans:

A Preparation Guide -

Historic Structure Report
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CONTENTS

LIST OF FIGURES AND CREDITS

ACKNOWELEDGMEINTS cvescesscenmrpnsssssssssnsmsuossrassorsess ansangssasnsaasssssommnsapusssasssnbissessssasspanasiasasss, ix

MANAGEMENT SUMMARY ... it il b aiiiidandiinhy

INTROD

Statement of Significance

AAMIDISENACIVG TIMRE oot omsus sisamgs s s s s 0 S5 s 34 b ok R m e s o8

Architectural Description.......

A Note on Terminology and Scope

HISTORICAL DATA ..o sssssi s snsssss s ssssssssssees

Prior to Immigration: Before 1890,

First Immigration Station: 1890-1897.

Second Immigration Station and Island Two: 1897-1898 .

ISIaDd TRres TO0ZTH06 icuciiciiviviiasiviinsissmvnsabiisbi st s siasesion oo asssa saEica svavbuuisvusssba aavesni rib v isus 26

Peak Tinmigration Periot: 1907-1920"8 ... cxotxesmsnssmsmusosmtnsesssesssssssnsisnsrusanssasemsemnenss csnssorsmopassprons 31

Contract 1:
Contract 2:

Contract 3:

Contract 4:

Contract 5:

North Wall along Ferry Basin, 1913-1914........coooviimimcincninninieen 32
South Wall along Ferry Basin, 1915-1917....cccciiiniiiniininsiiiin: 32
Wall along Southeast Sides of Islands Two and Three,

across Basin Between Islands Two and Three, and

along Southwest side of Island Three, 1918-1920.....c.c.ccimiinviiniiiisiicnnens 34
Northeast Side of Island One, 1918-1920 ... 35

Northwest Corner of Island One, 1920-1921 .......cciiiiiimininvccininsenicicnns 36

Work on the Seawall Stops: 1921=1933..........cccruivmammarmenssenmsnsrssssenssnsssasasasssassanensansises 36

WPA Era through Detention Center Use: Circa 1933-1954 ... 43

Post-Immigration Period: 1954-Present

HERITAGE DOCUMENTATION
Historic Structure Report

An HSR provides a statement
of significance, architectural
structural, and site descrip -
tion, and a detailed history of
design, construction, and
alteration.
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PHYSICAL EVOLUTION AND TECHNICAL DETAILS ..o

First Immigration Station: 1890-1897 ..o s

Second Immigration Station (Island Two): 1897-1898.

Island Three: 1902-1906

Replacement of Wood Crib Seawall with Masonry: 1913-1921

Contract 1:

Contract 2:

Contract 3:

Contract 4:

Contract 5:

North Wall along Ferry Basin, 1913-1914
South Wall along Ferry Basin, 1915-1917.....c.coiiiiiiniciininissicnniinnns

Wall along Southeast Sides of Islands Two and Three,
across Basin between Islands Two and Three, and

along Southwest side of Island Three, 1918-1920......cccvivvminnrnrieransee 63

Northeast Side of Island One, 1918-1920

Northwest Comer of Island One, 1920-1921 ...

WPA Era through Detention Center Use: Circa 1933-1954 ..o

Maintenance and Repair: 1976-Present

Mortar 87

RECOMMENDATIONS . .ccoommpmmemumnssnommssssmomsprasmssrminisms 89

GLOSSARY

'I. BIBLIOGRAPHY

ZWR Architect

HERITAGE DOCUMENTATION
Historic Structure Report

An HSR also includes a
detailed technical chronology
of construction and altera -
tions, recommendations for
work, a glossary, and
bibliography of sources cited.

International Best Practices
Some Thoughts for the Philippines



ZWR Architect

Appendix A.
Appendix B.

Appendix C.

Appendix D.

Appendix E.

Appendix F.

Specification for the Construction of Island One
Specification for the Construction of Island Three ...

Specifications for the Construction of Scawall Sections,

CODtrACH 1=5, TOT3=1920.ccsi o sivossivmmusnsimossisseriomisstbinavnsssipssssossestompassaoosss 8

Technical Excerpt, Specification f¢
of Seawall, November 7, 1933.

Graphic Summary of URS/

Analysis of Seawall Concrete, 1976.......

HERITAGE DOCUMENTATION
Historic Structure Report

The appendices of an HSR
contain copies of the historic
technical specifications,
drawings, reports, and
photographs of the structure
and site.
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HERITAGE DOCUMENTATION
Historic Structure Report

Historic Photographs

Figure 27. Setting of underwater concrete blocks for Contract 1, July 19, 1913.
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HERITAGE DOCUMENTATION
Historic Structure Report

Historic Drawings
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Figure 31. Lower left detail of Contract 2 drawing, December 3, 1914,
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HERITAGE DOCUMENTATION
Historic Structure Report

SPECIFICATION

| For Building Cribs for United States Government at Eliis Historic SpeCificationS

I1sland, New York Harbor.
Plans to be seen at the Office of
Superintendent of Repairs,
United States Publiic Buildings,
Room 104 Court House and P.0.Building, “
New York, June 5th, 1890, ‘
The amount of work to be done, the size of different |
Cribs, and the lines that they are to be built on, will be ‘
entirely in ascord with the plans accompanying these Speci-
fications.
Bidders must satis{y themsalves by personal examination|
tof the locality, or whatever mzans they way prefer as to
the acouracy of the scundings and shall not at any time
after the submission of their estimate, dispute or complain

of any misunderstanding of the Specification or Plans.

the entire satisfaction of the Superintendent of Constructi-
|

The Contractor will be obliged to complete the work to

on, and it is to be expressly understood, that no deviation
from the Plans or Spacification will be allowed in any
respact whatever, axcept by writ consant from the Sup=r-

{ intendeat, when he deems such alteration necessary for the

The Super:intendent of Construction shell have the

|
\best interest of the Governwment.
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PROVIDE SAFE ACCESS FOR MONITORING,
INSPECTIONS, AND MAINTENANCE

DESIGN AND CONSTRUCT FOR ACCESS
Fixed Ladders
Walkways
Handrails
Safety Lines and Access Points

Access Openings

And provide Personal Protective Equipment — Safety Harness
and Lifeline for Each Worker
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PROVIDE SAFE ACCESS
FOR MONITORING,
MAINTENANCE, AND
INSPECTION

Jefferson Market Library,
New York City, 1877

A difficult building to
inspect, monitor, and
maintain, due to extreme
heights, steep roofs, and
urban location.
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PROVIDE SAFE ACCESS
FOR MONITORING,
MAINTENANCE, AND
INSPECTION

Sample condition
assessment drawing,
based on hands-on
inspection of the entire
structure.

The drawings prepared by
two Filipino architects,
Filomena Barcelona and
Jason Jeanjaquet, working
for Li-Saltzman Architects.
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PROVIDE SAFE ACCESS
FOR MONITORING,
MAINTENANCE, AND
INSPECTION

Detail of upper part of the
tower, showing one of four
rigging hatches used for
industrial rope access for
inspections and
maintenance of the tower.

The rigging hatches were
installed during a 1967
renovation and were
used during the 2006
condition assessment
inspections.
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PROVIDE SAFE ACCESS
FOR MONITORING,

MAINTENANCE, AND
INSPECTION

Detailed hands-on
inspection of the
Jefferson Market Library
tower, by Vertical Access
LLC, using TPAS®, direct
to digital documentation
Tablet PC Annotation
System, integrating
condition assessments on
drawings with
photographs.
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Carlo Borromeo,
Instructionum Fabricae
Ecclesiasticee et
Supellectilis
Ecclesiasticae
(Instructions on

Ecclesiastical Building),
1577

Includes instructions for
church maintenance.
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International Symposium on Seismic Retrofit of Unreinforced Masonry Churches in the Philippines
National Museum of the Philippines
14 January 14 2016

International Best Practices for Seismic Evaluation and
Retrofit of Heritage Structures

Some Thoughts for the Philippines

Zach Watson Rice Architect
New York City, USA






