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WHAT IS RESILIENCE?!

resilience!
noun  re·sil·ience  \ri-ˈzil-yən(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 I can add to the 
symposium. So what I will do is review a few common threads 
that wove their way through all the presentations, and present 
a few additional thoughts that I 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"
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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"
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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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KNOWLEDGE OPPORTUNITES"
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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!

Sir Bernard Feilden, 
Between Two 
Earthquakes: Cultural 
Property in Seismic 
Zones, 1987.!

An excellent introduction 
to cultural heritage and 
earthquakes. !

Available from as a PDF 
from www.getty.edu!
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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 www.getty.edu!
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READING LIST!

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. !
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READING LIST!

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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READING LIST!

Paulo B. Lourenço, 
“Reducing Seismic 
Vulnerability by 
Retrofitting Historic 
Buildings."!

Article by symposium 
speaker Paulo B. Lourenço 
on methodologies, 
research, and practice of 
seismic retrofitting 
heritage structures.!
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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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READING LIST!

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

Email zwr@earthlink.net 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 www.apti.org and 
begin a Philippines chapter.!
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READING LIST!

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  
www.niker.eu/downloads/!
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READING LIST!

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 
www.perpetuate.eu/final-
results/reports/!
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READING LIST!

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 CODES"
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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 7.9Mw 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 July, 1880. 

The 1880 Manila building 
code regulated 
foundations, stone walls, 
buttresses, mortar, 
trusses, balconies, and 
roofing. 
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Building Regulations for 
Manila: Drawn Up in 
Consequence of the 
Earthquakes of 18th and 
20th 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/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 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
ohp.parks.ca.gov/pages/
1074/files/
2013%20CHBC.pdf !

 
ZWR Architect

 International Best Practices 
Some Thoughts for the Philippines



California Historical 
Building Code, 2014!

For all types of structures, 
includes administrative 
requirements, use and 
occupancy, fire protection, 
means of egress, 
accessibility, structural, 
materials and construction 
types, and mechanical 
systems.!

 
ZWR Architect

 International Best Practices 
Some Thoughts for the Philippines



HERITAGE "
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 -  
www.loc.gov/collections/architecture-design-and-engineering-
drawings/about-this-collection/ !
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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!

 
ZWR Architect

 International Best Practices 
Some Thoughts for the Philippines



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 www.nps.gov/hdp/standards/index.htm/ !

Types of heritage documentation include: !

Narrative History!
Large Format Photographs!
Measured Drawings!
Historic Structure Reports!
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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!

 
ZWR Architect

 International Best Practices 
Some Thoughts for the Philippines



HERITAGE DOCUMENTATION!
Measured Drawings!

Site plan, plans, sections, 
elevations, and details, with 
materials and dimensions 
shown. !
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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 
included.!
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HERITAGE DOCUMENTATION!
Historic Structure Report!

The most detailed form of 
heritage documentation is 
known as an HSR – Historic 
Structure Report.!

See Historic Structure Reports 
& Preservation Plans: 
A Preparation Guide -!
www.nj.gov/dep/hpo/4sustain/
preparehsr_2015_11_02.pdf!
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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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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.!
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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!
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HERITAGE DOCUMENTATION!
Historic Structure Report!

Historic Drawings!
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HERITAGE DOCUMENTATION!
Historic Structure Report!

Historic Specifications !
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MONITORING,"
MANTENANCE,"

AND"
INSPECTIONS
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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.!

 
ZWR Architect

 International Best Practices 
Some Thoughts for the Philippines



Carlo Borromeo, 
Instructionum Fabricæ 
Ecclesiasticæ et 
Supellectilis 
Ecclesiasticæ 
(Instructions on 
Ecclesiastical Building), 
1577!

Includes instructions for 
church maintenance.!
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